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later time zone chips; this was a feature
added to the basic chip. For code 0000,
the output drives the “20” on the read-
out. For any other code, the output is a
“I” if the AM-PM in the selected zone
is different from the input zone, and the
oulputis a “0” if the AM-PM in the se-
lected zone is the same, This “same-dif-
ferent” output can be used with an ex-
lernal EXCLUSIVE oOR gate to change
your AM-PM lights or leave them the
same as the input code, giving you auto-
matic AM-PM conversion anywhere in
the world,

The “20” input to the display may
be grounded instead of connected to the
time zone chip if you never use the
2400-hour output. Otherwise, you have
to rig up switching that automatically
connects the “20™ input on the display
readout to the time zone on code 0000
and to ground on all other codes. This is
easily done with the time zone selector
switch. The AM-PM output is always
right, even on 0000 for a 12-hour clock,
but it should be switched out with a
2400-hour input on the 0000 code selec-
tion.

The readouts used do not have in-
temal zero blanking, Transistor Ql is
used to erase the leading zero in the dis-
play for the 12-hour modes. It does so
by jumping the input code into a dis-
allowed state (12" or “14”) if a “1” is
Dot present on the input, thus blanking
the display. Q1 must be disabled on the
0000 program if You are using the 2400-
hour mode of the clock, or if you simply
like the zero in front.

A six-station pushbutton selector
sets up the time zone code, as well as an
“add-subtract” signal used in the ex-
ternal AM-PM cireuitry. If the zone se-
lect code needs only 0, 1, or 2 ONES in its
code, you can wire these directly to the
needed separate switch terminals, If you
need more than two connections per
switch you have to add diodes, pointing
from +5 to the select Lines, to eliminate
any “sneak paths” that short out the
code. The Zone Expand outputs may be
used with twelve or 24 buttons to get
any time zone in the world instead of

just six.

Construction

A printed circuit board is essential
for this project. You can get one com-
mercially, or you can etch and drill your
Own, using the full-size guides of Fig, 2
and the component location guide of
Fig. 3. Debug the circuit as you build it,
rather than assembling everything at
once. Thus, you’ll probably want to
build up the power supply and a source
of TTL 1 pps pulses before you begin.
Or you can build the time base module
described later in this article. Fither
way, be sure you have a good power
supply and a valid source of Input sig-
nals before you begin assembly.

Start with the resistors and bypass
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capacitors. Use all the excess leads for
the aumerous jumpers which mount ex-
actly as shown on the component or
bare side of the board. Decide whether
you want 12 or 2400-hour Operation and
then add the five Program jumpers as
shown on the marked pC board, Jump-
€IS go to the left for 12-hour and to the
right for 2400-hour operation. The ten
pin connectors may next be trimmed
and soldered in place. Note that they
Project from the foil side. This is fol-
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FIG. 4—CONNECTIONS on clock board mate
with corresponding terminals on the board with
the support circuitry.

lowed up by the readout sockets. Note
that some types of socket are offset
slightly. Unless they all “point” the
same way, you will end up with either a
crooked readout or a non-uniform and
too-close-together spacing of one read-
out group.

Apply power and monitor the cur-
rent. It should be zero or very low. Now
remove the power and insert ICI.
Reapply power and measure the voltage
progressively on pins 592 and 12,
while applying a | pps signal to the
“SEC cLock™ input. You should get a
progressive division by 2,4,8, and 10, in-
dicating that the counter is working,
with the outputs changing in BCD fash-
ion every one, two, four, eight or ten
seconds. If all is well, remove the
power, insert the readout (numeral
Sype chip “down™) in the seconds slot,
and slowly bring up the supply voltage,
noting the current, which should be
around 100 mA. The readout should
count seconds. At this point it’s a good
idea to check the other five readouts
carefully for identical operation. Be
very careful to keep the readouts right
side up.

After this, you can add the ten sec-
onds counter and readout, followed by
the minutes and ten minutes counters
and readouts, one at a time, and picking
up only 100 mA extra per stage. Note
that the MINUTE cLock input must be
externally connected to either the SEC-

ONDS OUT terminal or to YOUT pulge
source.

If all is well, you can add IC5,,
and 7, and Jumper the “pr OUT”, and
“HR RESET” terminals cxternally, Check
the outputs with a high-speed “clock tq
see that they are counting properly,
Some temporary jumpers may be addeg
from the time zone input to the time
Zone outputs to get the readouts to op-
erate. You also have (o temporari]y
short OR circuit resistors R | and R2 ang
ground the collector (or short collector
to emitter) on Q1. The hours counter
should now work and current should be
around 700 mA. You might like to
check the operation of both the 12- and
2400-hour modes by changing the
Jumpers back and forth.

The blanking short may now be re-
moved and Q[ added. This should erase
the leading zero on the display. After
this, remove all the temporary jumpers
and add diodes D1 and D2, along with
the selector switch, Arrange the switch
and diodes to get the desired time code,
(full details next month). Be sure to use
diodes every time you have to use one
switch contact for two purposes. Now
check the -12-volt supply to see that it js
the right veltage and properly applied
to the PC board.

The time zone rom chip is a rea-
sonably rugged device, but exception-
ally careless handling can damage it. It
should be left in jts protective carrier
until ready for insertion. Then solder it
in place rapidly with a small soldering
iron. Be exceptionally careful to observe
the code dot and notch, for reverse po-
larity will damage this chip per-
manently! Once you are certain all is
well, punch the 0000 code button (or
leave all the buttons up) and apply
power.

If all is well, the circuit should be-
have as if the chip wasn’t there, with the
input time being directly displayed.
Now check out the various buttons to
verify that the chip is Operating cor-
rectly. This should complete the assem-
bly and debugging of your main clock
board. If desired, AM_PM light-emit-
ting-diodes (LEDs) may be added to the
holes shown in the upper left corner of
the board.

Next month, we conclude with
more construction details, describe op-
tions and show how to set up the push
buttons for the time zones. R-E

DYNA-CHECK CORRECTION

The author has called our attention to
the following errors in the parts list and dia-
grams of the IC tester in the May issue:

Resistors R, R7, R8, Rg, R10, R12 and
R14 should be 1000 ohms instead of 100
ohms as noted. The indicator lamps (LMA
through LM17) are rated at 5 volts—not 4
volts—at 50 mA. Switch S22 is not a toggle
switch. It is a momentary-type push-button.

BREADBOARDING
DIGITAL CIRCUITS

by JACK CAZES

FIRST TWO PARTS OF THIS SERIES
fglrdg how to build the Digi-Dyna-Check
digital integrated circuit tester and how
to use it for dynamically checking a va-
riety of IC types, both in- and out-of-
circuit. This was done by simulating ac-
tual operating conditions: that Is, mak-
ing the IC “do its thing”. We've seen
that the matrix programming switch al-
lows us to set up any combination of in-
put/output conditions rfzadxly. Thus, the
Digi-Dyna-Check is virtually obsoles-
cence-proof. .

Now, let’s see how to use this pro-
gramming capability to “breadboard
some simple digital circuits, using read-
ily available IC’s. The matrix switch will
provide “jumpers”, or circuit-patch con-
nections. It will also establish input and
output logic levels. The 16 monitor
lamps will, as before, mdlf:atel the llogw
states at all points in our circuits, ‘s:m.ul-
taneously. The input—outpl_lt binding
posts will be used to patch in external
circuits and test equipment—scope, 0s-
cillator, or other instrument. Matrix po-

sitions 7, 8, 9, and 10 will, therefore, be
used both as jumpers and as con-
nections to the “outside world” via their
binding posts A, B, C, and‘ D, .
The circuits we're going to build
should serve, merely, as examples of
how to breadboard with the Digi—[_)yna-
Check, making full use of its matrix ca-
pability. Operating power will always
be supplied to the IC by connecting its
ground pin to Position 1 (GND) and its
Vee pin to Position 2 (+5v). Matrix
sliders that correspond to pins that are
not used in a given circuit are left in the
NEUTRAL position. ,
The experiments have been di-
vided into sets, to offer relatively
simple, basic computer circuits (logic
gates) first, memory devices (flip-flops)
next, and finally, circuits that use com-

binations of several flip-flops to manip-
ulate numbers (counters and dividers).

Gates L

The basic logic circuits in d1g1talll
computers are known as gates. Their
output voltage may be low or hlgh, c_ie~
pending on the voltage levels at t.hCII‘ in-
puts. We have examined the various in-
put-output combinations fo_r the
common gates in the second a!rtlcle in
this series. These are summar_lzed, for
two-input gates, in the following fruth
fable. A high level is represented by a
“1” and a low level by a “0”.

QUTPUTS
LNPU;'S NOT* NAND AND OR NOR
0 0 1 1 0 0o 1
0 1 - 1 0 1S 0)
1 0 - 1 0 i (8]
1 1 0 0 1 i[O

*NOTE: The NOT gate, or INVERTER, as
it is usually called, has only one input.
The output logic state is always the op-
posite of that which is present at its in-
put.

These gates can all be synthesized
with combinations of 2-input NAND
gates. Let’s see how this is done, using
an SN7400 integrated circuit (Fig. 1) as
our source of NAND gates. Therel are
four 2-input NAND gates in a single

FIG. 1—IC SN7400

SN7400. Plug this IC into the test socket
of your Digi-Dyna-Check, making cer-
tain that pin 1 of the IC is in pin 1 of the
socket. (There should be two unused
socket positions). The internal con-
nections for an SN7400 are in Fig. 1.
The gates have been numbered for ease
in referring to them later on. Provide
power to the IC by moving the matrix
sliders corresponding to pins 7 and 14
down to positions 1 (GND.) and 2 (+5V),
respectively.

NOT gate ;
A NOT gate, or INVERTER (Fig. 2)

1
3
INPUT —ED)——OUTPUT
2

FIG. 2-NOT GATE (INVERTER)

can be made by merely tying the two in-
puts of a NAND gate together for use as a
single input. The output will then al-
ways be in the opposite logic state to
that of the input. .

If you'd like to synthesize a NOT
gate for use in an external cirpmt, move
the matrix sliders corresponding to pins
| and 2 to position 7, and_the shdgr for
pin 3 to position 8. (See Fig. 2.) The in-
put to your inverter is now at .bmdmg
post A and its output is at binding post
B. The lamps corresponding to the in-
put and output pins will indicate the
logic levels at all times.

AND gate

Al? AND gate (Fig. 3) may be a
NAND gate followed by an INVERTER.

Connectthe output of NAND gate Lto
both inputs of NAND gate 2 by moving the
matrix sliders for IC pins 3, 4, allld S t_o
position 7 (thereby using this matrix posi-
tion as a jumper, or patch wire).
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INPUT A
(BIND. POST B)
1

e . 4 o
1 2
INPUT B 5 OUTPUT

(BIND. POST D)

|

(BIND. POST C)
FIG. 3—AND GATE

Matrix sliders for IC pins 1 and 2 can
now be set for each of the four imput
combinations shown in the frush table
while observing the resultant output

mp corresponding to pin

levels at the 1a
No. 6.

To make external connections to
the AND gate, move the inputs (sliders
for pins I and 2) to positions 8 and 9,
and the output (slider for pin 6) to posi-
tion 10. This brings the two inputs and
the output out to binding posts. Re-
member that here too, even when ex-
ternal connections are involved, the
lamps will still indicate logic levels at
their locations in the circuit,

OR gate

Three NAND gates and two Jjumpers
are required to build an or gate. (Fig,

4).

1

3
INPUT A —E 1

4

6
INPUT B ‘@ 2

FIG. 4—OR GATE

IC pins 3 and 9 are patched together by
moving their matrix sliders to position
7; put sliders for pins 6 and 10 at posi-
tion 8 to connect these pins. Now, set up
the input combinations given in the
truth table, using the sliders for pins |
and 2 as input A, sliders for pins 4 and 5
for input B. The lamp corresponding to
pin 8 will then always indicate the out-
put level for your or gate.

NOR gate

The OR gate that we discussed
above can be converted to a NOR gate
(Fig. 5) by adding an inverter to its out-
put. Set up an OR gate as above, and
then move the sliders for pins 8, 12, and
13 to position 9. Enter input conditions

1

3
INPUT A—E 1

4
INPUT B 5 2

FIG. 5—-NOR GATE
60 RADIO-ELECTRONICS ® JuLY 1972

as before (for the Or gate), but monitor

the output with the lamp corresponding
to pin I1.

Memory circuits

Gates do not have memories; the
output of a gate at any given time de-
pends only on the status of its inputs at
that time! The output of a bistable cir-
cuit, on the other hand, depends on
both the present and previous input
states, as we have already seen in our
discussion of the J-K flip-flop in the sec-
ond article in this series,

R-S flip-flop

The most basic bistable element, or
circuit, is called an R-S flip-flop. It can
be assembled with two NAND gates
wired as shown in Fig. 6, using the same
SN7400 integrated circuit that we used
to build the basic gate circuits.

This circuit is used in your Digi-
Dyna-Check as a contact “bounce”
eliminator for the STEP switch. A mo-
mentary | to 0 input pulse entered alter-
nately at the SET and RESET inputs will
cause the R-S flip-flop to switch back

8
10 }OUTPUT

“SET" 1

NEL Q ouUTPUT

schematic. Entera | to pulse at one of
the inputs, then at the other, either b

moving its corresponding slider from
position 2 (logic 1) to position 1 (logje
0), or by using matrix Pposition 4 in con.
junction with STEP button, The Qand Q
(not-Q) output states can then be ob-
served at lamps corresponding to their
IC pins. Notice that a given input wi]|
produce a change in the output condi-
tions only if the outputs are in specific
states prior to entering the input pulse,

R-S-T flip-flop (gated memory)
Let’s add a gated input to oyr
memory circuit (R-S flip-flop) so that i
will respond to input pulses only during
a specific interval of time, We can do
that by adding two NAND gates to our
basic R-S flip-flop. See Fig. 7.
Make the following connections:

Set Sliders to
For Pins Position Remarks
2and6 7 Jumper
3and 4 8 Jumper
1and 8 9 Jumper
5and 11 10 Jumper
10and 12 3 Connects the
STEP button
to the
CLOCK input.

Enter the SET and RESET input combina-
tions shown below, using the matrix
sliders for pins 9 and 13, with positions
1 (logic 0) and 2 (logic 1), and observe
the resultant output states after a clock
pulse is entered.

Inputs at time, Output, Q, at
n (before time n + 1 (after
clock pulse) clock pulse)
Reset Set :
0 0 Qn (No change)
1 1

0
1 ' 0 0
: 1 Indeterminate

QOUTPUT

“RESET”__ 5
INPUT
FIG. 6—R-S FLIP-FLOP

and forth, from one output state to the
other, and back again.

Move the matrix sliders for pins 2
and 6 to position 7; move sliders for
pins 3 and 4 to position 8. This provides
the “cross” jumpers shown in the

g 12 -
L e 13 4 OUTPUT

We see, here, that the output state
changes only when the clock input first
goes from 0 to 1, and 7ot when the input
information (reset and set) changes.

A wave shaping circuit

A novel application for an R-§
laiching memory is in converting various
wave shapes to rectangular waves hay-
ing very fast rise and fall times suitable
for triggering digital devices such as
counters, flip-flops, shift registers, etc.
The input signal amplitude must be
such that its maximum and minimum
voltage levels are above and below the
threshold level for triggering the shap-
ing circuit; this is around 1 volt in this
case.

A single NAND gate must be added
to the basic R-S flip-flop, connected as
an input inverter. This is done to ensure
that the R and S signal inputs are al-
ways complementary, ie., in opposite
logic states.

Breadboard the wave shaper as fol-

9
e

SET

10

CLOCK

12

13| 4
RESET

FIG. 7—R-S-T FLIP-FLOP (Gated Memory)

weor=—1Fo

=]

FIG. 8B—WAVE-SHAPING CIRCUIT

lows. using the Digi—Dyna-Chcck:

t Sliders to
S?’or Pins Position Remarks
2and 6 7 Jumper and
Q output
8 Jumper and
i Q output
Jumper
1and8 9
10 Jumper and
5,9,and 10 iy

ect a sine-wave generator with an
gl?;;?lt of about 3 volts peak-to-peak to
the input (binding post D) and observe
the complementary rectangular waves
produced at the outputs (binding posts
A and B). Many other input wave
shapes will also work with this circuit.

Counters, shift registers,l dlv!de(s
These more complex digital circuits
generally consist of multiple flip-flops
connected together in various configu-
rations to perform specialized numeri-
cal manipulations. We can use our D1g1—f
Dyna-Check to breadboard a couple o
these and see how they operate:
Four-stage binary counter. A single
flip-flop has two stable states, and thus
is able to “count” to two. Two flip-flops
connected in series with the output of
the first connected to the input of the
second will count to 2 X 2, or 4; thrcc}
flip-flops will count to 8, and four o
them will count to 16 (in binary nota-
tion, of course). Plug an SN7493 in-
tegrated circuit into the test socket,
making sure that pin 1 of the IC is in
pin 1 of the socket. Since this is a 14-pin
IC, two socket pins will remain unused.
The SN7493 (Fig. 9) contains four 1jhp-
flops, three of which are mtema.lly_n,on-
nected together as a three-stage binary
counter. The fourth flip-flop can either
be used alone or together.wuh the oth-
ers to form a four-stage binary counter,

il

capable of assuming 16 stable states

ting to 16). :
(COUI\ING’%I set up the four-stage version:

Set sliders to
] Position Remarks
forﬁ;ns 1 Ground
5 2 +5V (Vee)
7 Jumper
& ::d 1 3 STEP button,
to input
pulses to
be counted
2, then to clear the
ok to1 counter, and
then set
it up for
counting.

input count pulses by pressing
1;1?;, ;ele:sing the STEP button once for
each count and observe the lamps for
the outputs of flip-flops A, B, C, apd 1D
at lamps 12, 9, 8, and 11, respectively.
They should change, with each mpu":
count, according to the following trut
table:

Outputs: g 3 g 12
mps: 1
Cgunt Lamp R i gt
0 0 0
; 0 1 Qe
3 T Lk e
4 ORi0a B0
1 0o 1 0
; 0o 1 1 0
: 1 :1 1 0
: (T V3 [N |
: 1 0 0 1
18 OIESATE0)
11 i1 1 0 A
12 [0 fIE s TR 1
13 e B L 1
14 (0 SR RS R
18 3 b o
0
16 (or 0) e

FIG. 9—PROGRAMMABLE DIVIDER

The counter can be reset to zero
and made ready for starting the count
again, at any time during its coux:ntm%
cycle, by moving the sliders for p]lns_
and 3 (reset inputs) to position 2 (] o%u:
1) and then back to position 1 (logic 0).
Of course, here again, if you want to
count pulses from an external source,
you can move the slider for pin 14 to
position 8, thereby connecting the

_ counter inpat to binding post B. The ?])-(i—
- ternal signal can now be entered at this

indi ost. - .
bmdlig grogrammable dl_vlder. A
DM8520 integrated circuit is used in
this experiment (Fig. 10). It contains

+BV

T

14 9 12 5 11 15

QUTPUT

DM8520 13

INPUT— 8
16 2 4 6 7 3

111

P1 P2 P3 P4
FIG. 10—PROGRAMMABLE DIVIDER

PRESET——

ip-flops, internally wired together
fgl-g)fr;[)a 4}1)3it shift register. In addition
to the count input and output, there ar;c1
four parallel “programming” inputs an !
a “preset” input that can be used to p;:r
set the register to divide by any nulrt{x ¥
from 2 to 15. Thus, for exa_m'ple, i tt e
register is programmed to divide bgf :en(i
a single output pulse ‘1“1:; ::;g::d u

input pulse ;

= 6;;3‘11'; t:n[;l\/lI)SSZ% IC into the test
socket and make the necessary con-
nections:

Set sliders to
for pins Position Remarks
9and 12 1 Ground
5 2 +5V (Vee)
11 and 15 7 Jumper
1and 14 8 Jumper 5
3and 13 9 Jumper, an
output at
binding post C
8 10 Input at

binding post D

(continued on page 94)
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TAPE
PLAYERS

PARTS & ACCESSORIES | DC MOTORS & BELTS

COMPLETE CATALOG AVAILABLE.
CALL YOUR WELTRON DISTRIBUTOR TODAY!
or write or call direct:

[Meltron

COMPANY

514 East Peabady Street, Durham, N.C. 27702
919-682-0333

Circle 80 on reader service card

FROM KIT TO CAR
IN 80 MINUTES!

Electronic ignition is “in Update your car
with the TOPS in power, efficiency and re-
liability — the TIGER SST capacitive dis-
charge ignition (CD).

The TIGER delivers everything other CD's
promise — and more: quicker starting, more
power, more gas mileage, tune-ups eliminated
lifetime plugs and points, reduced repairs
and pollution.

The TIGER can be built and installed in
your car in 80 minutes. The TIGER is
unigue! Errors in construction or incorrect
installation will not harm the TIGER or the
engine. The TIGER will not operate under
either condition.

The TIGER comes with a switch for TIGER
or standard ignition for 12V negative ground
only.

SATISFACTION GUARANTEED
or Money Back.

Simpli-Kit $29.95 — Assembled $39.95
POST PAID
i Send check or money order with order to:

i 5
Tri-Star Corporation

DEPT. R, P. O. Box 1946
Grand Junction, Colorado 81501

Circle 81 on reader service card
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BREADBOARD DIGITAL CIRCUITS
(continued from page 61)

Now set the sliders for the four program
inputs, P1, P2, P3, and P4 (sliders for
pins 2, 4, 6, and 7, respectively) to the
combination of logic 0 and logic | in-
puts selected from the following pro-
gramming table for the desired divisor:

To divide by Settings

N = 21 P2 P33 P4
2 1 1 1 0

3 1 1 0 0

4 1 0 0 0

5 0 0 0 1

6 0 0 1 0

7 0 1 0 0

8 1 0 0 1

2] 0 0 1 1
10 0 1 1 0
11 1 1 0 1
12 1 0 1 0
13 0 1 0 1
14 1 0 1 1
15 0 1 1 1

Move the slider for pin 16 (preset) to
position 2, then back to position 1, to
enter the program. The circuit will pro-
duce one output pulse for every N input
pulses.

Now that you’ve become proficient
in programming and know how to use
the matrix switch effectively, you should
be able to devise and breadboard many
circuits of your own, based on the in-
creasing variety of integrated circuits on
the market today. A number of them
contain a multiplicity of circuits on a
single chip, that can be patched together
in relatively short order. A quick scan
through any digital IC manual should
reveal many interesting circuits, some of
which perform very complex numerical
manipulations. R-E

The Digi-Dyna-Check has liter-
ally taken off since the first article in
this series appeared in the May issue.
Many of you were stymied the first
month because we neglected to tell
you where to obtain the most essen-
tial parts. The great demand has nec-
essitated some changes in the kit
make-up as described last month.
Here is the listing of kits and their
sources:

The following kits of parts are available from The
Electronetics Co., Inc., P.O. Box 278, Cranbury,
N. J. 08512.

DDC-2, a revised programming manual list-
ing more than 500 commonly used digital in-
tegrated-circuit devices with their pin-con-
nection diagrams is available for $2.75.

DDC-3, a kit containing the integrated cir-
cuits used in these experiments (one each
SN7400, SN7493 and DM8520) is available for
$6.95 including postage and insurance.

A complete kit of all parts for building the
Digi-Dyna-Check, including an improved power
supply, LED lamps, programming and assembly
manual and a case are available for $79.50 from
MITS Corp., 2016 San Mateo Avenue N.E., Albu-
querque, New Mexico 87110.

Then use Quietrole . , . the choice of
better servicemen everywhere for
cleaning and lubricating all T.V. mov-
ing parts.

Spray Pack guarantees silent, smooth
operation, with absolutely no harmful
aftereffects for both color, and black
and white sets.

Also available in bottles
if you prefer.

Product of

" QUIETROLE

. COMPANY
Spartanburg, South Carclina

Cirele 82 on reader service card

r-—i————--—————-—

ANOTHER SUPERB |
VALUE ;
|
|

fromQlson

Electronics

DELUXE |
STEREOPHONES

A new sound sensation is yours to enﬂ‘]oy
with this extra Jightweight headphone that
offers superb wide range response, fatigue-
free listening, soft air-filled cushions and
adjustable headband. Works fine with any
music system, 20’ cord has standard 14"
stereo plug attached.

Olson Electronics, Dept. L7 |

260 S. Forge St., Akron, Ohio 44308

| enclose $25 plus $1 for postage and
& handling. Send me the PH-173 Sterazo-

phones.

Send me the next seven issues of
I:Ithe Olson Catalog, without cost or

obligation. FREE

Name
Address
City
State Zip

L___--_-—--—-_-_J
Circle 83 on reader service card

FEATURE ITEM
50 MEGAHERTZ LOW COST COUNTER

i . 1 Here is a new item,
featured because of
numerous customer
suggestions.
We have taken the
basic power supply,
chassis and cover
from our clock kit,
and by substituting
a new front panel
b and printed circuit
J board, have made a
lowest cost frequency counter. The unbelievable low cost is due to
our use of our large stack of unused surplus nixies, the new 74196
50 MHz decade counter, and the commonality of parts with our
other kits. Readout is to six decades, time base is 1 second, 0,1
seconds, or external. Design is modular, for ease of construction,
compactness, and expandability.
0050 MHz six digit counter, using line frequency as time base,
complete exceptforeover . . . . . ... ... .. $97.50
O Optional crystal controlled time base plug-in conversion $23.50
[ Cover, blue or black anodized . . . ., , ., ... .. $ 4,50

Last minute special I1!
Extra large sizeMAN-7
$4.50 each, 10 for $40.00

NICKEL CADMIUM RECHARGEABLE BATTERIES

These batteries are the type
used in electronic flash
units, electric knives, tooth-
brushes, etc. They are rated
at 6 volts, 0.080 ampere
hours, They are of sealed
construction, and may be
e operated in any position.

[0 Brand New Rechargeable Battery . . . . . . . . .. $2.50
O Used, Fully CheckedQut . . . . ......... $150

BUILD YOUR OWN ELECTRONIC CALCULATOR
FOR ONLY $108.00!

A complete calculator kit,
complete with self con-
tained power supply and
case. Indispensible in the
home, office or school. Sim-
ple enough for a child to
build. Some of the features
of the calculator are as fol-
lows:
o MOS integrated circuits
(extra large scale integra-
tion) reduce the number of
components to a minimum,
for easy assembly e Dis-
plays eight digits on large
size seven segment dis-
plays. ® Full function com-
plement keyboard features
addition, subtraction, multi-
plication, division, alternate
display, multiplication by a
constant, clear all, clear entry, and decimal point set. s Sixteen
digit entry and sixteen digit results are possible with alternate
display key. e Leading zeroes suppressed e Chain operation e All
integrated circuits and displays are socket mounted and replace-
able.
So reliable and simple to build, we can make this guarantee: If for
any reason you cannot succeed in getting your calculator to
i properly after pleting construction, for a flat
handling fee of $10.00, B and F will repair and ship back your
calculator anywhere in the USA. This applies regardless of the age
of the assembler, barring gross negligence or the use of acid core
solder in construction.

SANYO CALCULATOR, MODEL ICC 804

This calculator with L.E.D. readout
and rechargeable self-contained
nickel cadmium battery was adver-
tised in our March ad at $215.00 (if
you ordered it at the higher price
we will refund you the difference in
merchandise on request). Due to a
special purchase, we can now offer
this $299.00 list calculator at only
$175.00, making it the outstanding
calculator buy in the EJSAA Comes
complete with charger/power sup-
ply and case. Has eight digit dis-
play, with 16 digit capacity. Unit is
only 1%" thick, easily slips in pock-
et. You can charge it by phone to
BankAmericard or Mastercharge.

| OSanyo Calculator . . .$1756.00

[0 SHRINK TUBING SPECIAL. Assortment of 200 pieces of
shrink tubing, diameters 1/8" to 1/2", length 1/2" to 2" . $1.25
Prte irein evieny SR AT e et e S $1.25

! KEYBOARDS

‘ Three keyhboards are available, as
illustrated. 20 key calculatar key-
board, 40 key alphanumeric, and
12 key touch tone. All have sep-
arate contacts brought out to edge
connector,

[ Touch Tone Keyboard . § 9.50
O Calculator Keyboard . $14.50
[ Alphanumeric Keyboard $29.00

LIGHT EMITTING DIODE

This display is excellent for small
portable electronics, such as
DVM'’s, calculators, etc. Equivalent
to Montsanto MAN 3A. Operates
from 5 volts, 20 milliamperes, with
47 ohm dropping resistor,
3.25 each W
10 for 27.50 r $36.00
0 Complete counter kit, 7490,
7475 latch 7447, printed circuit
board, led readout . . ,$950

RADIATION METER ("Geiger Counter”)

You can buy a com-
plete radiation me-
ter, complete with
original instruction
books, at less than
the price of the
meter movement a-
lone. Range is 0.02
to 50 Roentgens/
hour. This is not
sensitive enough for
prospecting, but
usefulforother
radiation measuring
and monitoring pur-
poses. If not used
for its original func-
tion, then.the case,
meter and battery holder alone are worth our asking price as a
basis for building a metal locator, etc. Uses standard D cell and
22.5 volt Battery.

O Radiation Meter

EXCELLENT FOR CHECKING TV
SETS FOR EXCESSIVE RADIATION

$9.50 + $1.00 postage & handling

DIGITAL CLOCK KIT WITH NIXIE DISPLAY

We have well over
20,000 surplus
nixies in stock,
and because of
this bargain
purchase we can
sell a complete
digital clock kit
for less than the
usual cost of the
display tubes
only. We provide
a complete etched and thru-plated circuit board, all integrated
circuits, complete power supply, display tubes, 1.C. sockets and a
nice front panel with polaroid visor. We have never seen anyone
offer this kit for less than $100.00 before. Includes BCD outputs
for use as with timer option. May be wired for 12 or 24 hour
display. Indicates hours, minutes, seconds.

[ Clock Kit, complete less outside cover . . . . . . . . $57.650
O Aluminum blue or black anodized cover (specify) . . $ 450

READOUT SPECIALS

O Low current readout, in dual-
in-line package. Plugs into 16 pin
integrated circuit socket, ldeal
for miniature battery powered
instruments current is 8
milliamperes at 5 volts, Life is
rated at250,000 hours. Works
fine from 7447 decoder Driver.

$3.25 each, 4 for $11.00

00 Complete counter kit, above
readout with 7490 decade
counter, 7447 decoder-driver and
etched printed circuit board,

$8.00 each.

U Extra large size readout, in glass
envelope padkage with wire
leads, draws 20 milliamperes at 5
volts, works from 7447 driver,
100,000 hours rated life.

$3.50 each
4 for $12.00

O Counter kit, 7490, 7447, PC.
board as above . . $8.50 each.

L On either of above kits, add
$2.00 for, 74192 Up/Down
counter option, $1.50 for 74756
latch.

MOLEX SOLDERCON CONNECTIONS
Molex soldercon connections for 1.C.'s.
With these you can build low cost I.C.
sockets by just cutting off the number of
connections required, i.e, two strips of
seven for 14 pin socket.

[J 500 Molex soldercon . . . . . $ 475

TRANSFORMER SPECIALS

[l Stancor PG378, 24 volts at 4 amps, 12 or 6 volts at 8 amps,
include shipping for 51hs, . . . . . . . ... ... $ 7.50
[1 Dektronic, designed for Sanken amplifiers, 48 or 62 volts D.C.
at 2 amperes, include shipping for51bs. . . . . . . . $ 7.50
[117 volts center tapped at 3.25 amperes plus 170 volts at .050
amperes, Makes excellent supply for TTL logic and Nixie or
Sperry readouts, include shipping for 51lbs. . . . . . . . $ 7.50

Circle. 84 on reader service card

JULY 1972 @ RADIO-ELECTRONICS

IMPOSSIBLE? BARGAINS IN SURPLUS ELECTRONICS AND OPTICS

SANKEN HYBRID AUDIO AMPLIFIERS
AND SUPPLY KIT

e .- We have made a fortunate
- purchase of Sanken Audio
Ampifier Hybrid Modules. With

_ these you can build your own
) audio amplifiers at less than the

price of discrete components.
Just add a power supply, and a
... chassis to act as a heat sink.
Brand new upits, in original
boxes, guaranteed by B and F,
Sanken and the Sanken U.S.
distributor. Available in three
sizes: 10 watts RMS (20 watts music power}, 26 watts RMS (50
watts M.P.) and 50 watts RMS (100 watts M.P.} per channel. 20
page manufacturers instruction book included. Sanken amplifiers
have proved so simple and reliable, that they are being used for
industrial applications, such as servo amplifiers and wide band
laboratory amplifiers.

O 10 Watt RMS Amplifier
[ 25 Watt RMS Amplifier
[150 Watt RMS Amplifier

O Complete kit for 100 watt rms stereo amplifier (200 watt
music) including two 50 watt Sanken hybrids, all parts,
instructions, and nice 1/16" thick black anodized and punched
Chassis’ o s SR W I 0 e el $88.00
O Same for 50 watt rms sterec amplifier includes two 25 watt
SankBnE ates CRTU S $58.00
[0 Same for 20 watt rms stereo, includes two 10 watt Sankens,
i1 & oo S = B s b o $30,00

HYBRID Powep

|
HAGE T 1ipay

INTEGRATED CIRCUIT SPECIALS

709 Operational Amplifier .50
Ak Dual Comparator .60
741 Compensated Operational Amplifier .50
558 Dual 741 .85
723 Voltage Regulator 1.25
536 F.E.T. Operational Amplifier 4.75
595 Four Quadrant Multiplier 3.75
740 Power Driver, for 100 watt AB amplifier 2.75
2111 FM Detector and Limiter 2.75
555 Timer 2 ySeconds to 1 hour, Special! 1.26
1103 1024 Bit Ram Memory, MOS 9.25
2501 256 Bit Ram Memory, MOS 8.75
2513 Character Generator ROM 19.75
7490 Decade Counter 1.25
74141/7441 Nixie Driver 1.76
74192  Bidirectional Counter 1.75
7475 Quad Latch 1.25
7447 7 Segment Decoder Driver 2.25
7489 64 Bit Random Access Memory 5.75
7492 Divide by 12 Counter 1.25
74196 50 MHz Divide by 10 Counter (presetable) 2,25
NES60 Phase Locked Loop 5.00

561 Phase Locked Loop 5.00

662 Phase Locked Loop 5.00

565 Phase Locked Loop 5.00

566 Function Generator/Tone Encoder 5,00

567 .PLL/Tone Decoder 5.00

We will match or better any 7400 Series 1.C. price. Our listing of
this series is too long to publish here, we stock over 150 different
numbers. Gall and charge to Mastercharge/BankAmericard or write
for special price list on this series.

SANKEN HIGH POWER, HIGH PERFORMANCE
HYBRID VOLTAGE REGULATORS

These hybrid regulators are easy
to use, requiring no external
compenents. Excellent for opera-
tional amplifier supplies, logic
supplies and other high perform-
ance applications. All regulators
have less than 50 millivolts ripple
and better than 1% line and load
regulation, some madels far ex-
ceeding this specification.

[OSI3120E 12 Volts 1 Ampere . . . .o oo v v vbs $2.25
CISI3150E 15 Volts 1 Ampere © . . . . o0 vwv v w0 $2.25
[(1SI3240E 24 Volts 1 Ampere .« . v .« vu v wv aa oa s $2.256
O SI3050E 6 Volts 1 Ampere . . . v v vv v v e ow v s $2.25
C1S13554M 5 Volts 3 Amperes . . . .. o v v on ua s $7.00

0 80 PAGE CATALOG - Free with any order or send $0.25

To our customers:

B and F is moving to a new location: 119 Foster Street, Pesbody,
Mass. 01960 (same address, but different building). Our apologies
to any customers who experienced delays in shipments during the
move. Our new expanded shipping and storage areas will allow us
to service your order faster than ever before. Retail customers are
now welcome at all working hours (Monday through Friday, 9 —
5; Saturday, 9 — 3). Special few of a kind items are being cleared
out, so come and visit our new location with twenty five thousand
square feet of surplus bargains.

ALL ITEMS (WHERE WEIGHT IS NOT SPECIFIED)
POSTAGE PAID IN THE U. S. A.

CHARGES WELCOME!
Phone in charges to 617 5315774 or 617 5322323,
BankAmericard — Mastercharge. $10.00 minimum. No C.0.D.'s
please.

B.& F. ENTERPRISES
Phone (617) 532-2323
P.O. Box 44, Hathorne, Massachusetts 01937
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