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4, If IC again comes up hot, there is an
internal short—discard it.

Step 7. Observe the LED’s. If only the
LED connected to the V. pin is on,
suspect an open circuit in the internal
power wiring of the IC. Normally,
unconnected input pins will float high
and some output pins will be high, thus
lighting some of the LED’s. Proceed to
the next several steps to confirm the
open circuit before discarding the IC.

Step 8. Remove power from the
tester.

Step 9. Wire I's (+5) and 0’s to the
input pins (jumpers between SOURCE
and WIRE) as required by the function
and pinout of the 1C under test.

Step 10. Wire LO5 from the SOURCE
to any pins that are open collector
outputs. This is a pull-up voltage which
makes it possible for the LED to accura-
tely indicate the outputs.

Step 11. Apply power.

Step 12. Observe the output pin
LED’s to determine whether or not they
are behaving as expected.

Step 13. When testing such IC’s as
flip-flops, counters, registers, mulfivi-
brators and the like, it will be necessary
to make and break a connection several
times while observing the LED’s. This is
most conveniently done by just touching
the wire to the proper pin on the POINT
socket rather than inserting it into the
WIRE socket.

Step 14. If the outputs do what the
pinout (or data book) indicates they are
supposed to do as you manipulate the
inputs, the IC is good and can be wired
into your project without fear that it will
cause a problem.

That is about all there is to testing an
IC. The simple ones such as gates, flip-
flops and counters, can be checked out
very quickly. The more complex 1C’s
require more time, but even they are
easy and a little experience will make
checking them quick, too.

identifying Unknown IC*S

Identifying an unknown IC can be a
tricky business, especially if it is one of
the more complex ones. The less
complex are rather straightforward. The
following procedure has been found to
produce the best results:

Step 1. Imsert IC into the TEST
socket.

Step 2. Briefly touch each pin of the
POINT socket with +5 volts (from the
SOURCE socket) observing the LED’s as
you do so.

Step 3. If all or many LED’s turn on
as +5 volts is applied to every pin,
discard the IC.

Step 4. If only the LED for the pin
with +5 volts applied turns on every
time, discard the IC.

Step 5. [14-pin DIP’s] If pin 7 and pin
14 turn on many LED’s and most other
pins do not, pin 7 is GND (0V) and pin
14 is V.. (+5V).

Step 6. [16-pin DIP’s] If pins 8 and 16
turn on many LED’s and most other
pins do not, pin 8 is GND (0V) and pin
16 is V.. (+5V).

Step 7. Most non-military IC’s (TTL)
will display the pin 7 and pin 14 or the
pin 8 and pin 16 combination.

Step 8. If one of those combinations
does not appear, note which pins turn
on many LED’s—one is GND and one is

Step 8.1 Check your catalogs of IC
pinouts; the odd combination itself may
identify the IC.

Step 8.2 If not, make a guess;apply
+5 to one and 0 to the other.

Step 8.21 If the IC gets warm to the
touch, reverse the leads and try again
(the IC may not be damaged).

Step 9. Apply power to the IC (Ve
and GND).

Step 9.1 Since floating inputs go high,
the input LED’s will be on.

Step 9.2 Some output pin LED’s will -

be on.

Step 10. Briefly, apply HI0 (GND
through 330 ohms) to each pin with a
high logic-level.

Step 10.1 Each pin pulled low (LED
turned off) by the applied HIO may be
labeled an input pin since few high
outputs will be pulled low by this
procedure.

Step 10.2 Those that are not pulled
low and those that are low may be
labeled output pins.

Step 11. Knowing V.., GND, INPUT and
OUTPUT pins, maltch this information
with the pinout diagrams in your cata-
logs and/or data books.

Step 11.1 If positive identification is
made, test the IC and mark it with its
proper number using a carbide scriber.

Step 11.2 If several possible identifi-
cations are made, test the IC for each
possibility.

Step 11.3 If no identification can be
made, further experimentation may
reveal additional facts to make identifi-
cation possible.

Step 11.31 Generally, flip-flops will
change output states (toggle) when the T
output is grounded and ungrounded.

Step 12. If an IC cannot be identified,
put it aside to try again after you have
gained some experience.

Step 13. Do not expect to identify
them all; some are very complex little
monsters—even some of the 14-pin
DIP’s!

Note that you will sometimes find an
IC that is part good and part bad. For
example, there may be only two or three
good gates in a 7400 or a 7473 may have
one good flip-flop and one bad one. Of
course, you can throw them out but, if
they don’t get mixed up with your good
ones, they can come in quite handy.

The solution is to mark a partly-bad
IC so that you won’t wire it into a circuit
requiring a fully operational IC. Then,
you can keep it until you run into a

project that requires fewer functions
than are to be found in one IC.

TTL and CMOS are the most popular
IC families. Probably most of your work
will be with these types. If so, consider
wiring up for and building in a 5-volt
supply. The TTL’s use 5 volts and most
CMOS devices will operate with the
same voltage.

Now you have an instrument for
testing and /or identifying many types of
IC’. You will find it good practice to
test every 1C before wiring it into a
circuit. Even premium quality IC’s are
sometimes bad and the testing can be
done quickly. The Identifier/Tester will
prevent a lot of grief on the work-
bench. R-E

CB training workshops start in
Indianapolis

More than 50 technicians attended the
first of a series of Forest Belt Training
Workshops, held in the Airport Holiday
Inn, Indianapolis, during the last week of
January.

The first three days of the five-day
program were spent in exploring the
basics of CB servicing—studying phase-
locked loops, single sideband, modulators
and demodulators, AGC, ANL and other
CB fundamentals. The third day treated
specific troubleshooting.

The fourth and fifth days were devoted
to studies in preparation for the FGC
Second Class Radiotelephone license.

A number of awards were given out at
the banquet that concluded the program.
NESDA (National Electronic Service
Dealers Association) awarded three gift
memberships. High point of the banguet
was the Hickok Prize, which consisted of
the right to choose between a Hickok

AUTHOR-INSTRUCTOR FOREST BELT, former
editor of Radio-Electronics, explains a point in
his irademarked Easi-Way Servicing.

model 388 In-Line frequency counter and
power/VSWR/modulation meter, or to put
the ticket into a grand-prize drawing at the
last of the series of fifteen 1977 work-
shops. The winner of that 15-person
drawing will receive an entire Hickok
COMM-Line six-instrument service center.

Further workshops are planned at
Atlanta, Baltimore, St. Paul, Boston, Chi-
cago, again at Indianapolis and probably
one at Toronto. Enroliment fee for a five-
day workshop is $280. For further infor-
mation, write for Brochure 24 to: Forest
Belt's Training Workshops, Box 68120,
Indianapolis, IN 46268. R-E
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Part Ill. Built on a single printed-circuit
board, this 2650 microcomputer contains a video
and cassette tape interface and resident supervisor

GOMPUTER PROJEGT

2650-Based
Microcomputer

program. Add a keyboard, video monitor, cassette tape

recorder and power supply for a complete working system

JEFF ROLOFF

THE FIRST TWO PARTS OF THIS ARTICLE
appeared in the April and May issues
and provided the construction details
and an in-depth look at how the circuit
works.

This month, the article concludes with
a look at the software associated with
the 2650 microcomputer and a look at
how it’s programmed.

Using the supervisor

In all, there are nine basic functions
of the supervisor program. First, you
can alter or display any position of
memory. (You cannot, obviously, alter
data that is in ROM.) This will allow
you to enter and inspect your own
programs in the RAM. After entering
and checking your prograni, you can use
the supervisor to jump to your program
and execute it. When your program
returns control to the supervisor (by a
branch instruction), it saves the contents
of the CPU registers so that you can
inspect them. You can also set the CPU
registers before you jump to your
program. When the program is finished
and you want to turn off the microcom-
puter, the program can be transferred to
cassette tape in blocks of two-256-bytes
and then transferred back to the micro-
computer at a later time. There is also a
command to turn on the tape recorder
so that you can manually rewind it, etc.
To troubleshoot the program, a break-
point (a point in the program where

processing will be interrupted) can be
set. When this address is reached, a
message is written on the screen and the
CPU registers or any memory location
can be inspected to see what they were
immediately before the breakpoint ad-
dress. You can also clear this address if
you wish to change it. Another com-
mand permits verification of what is on
tape against any block of memory.

The specific instructions for the oper-
ation of the supervisor are provided. In
the examples, all underlined characters
are ones entered by the operator.
Everything else is printed on the screen
by the supervisor program. A period ()
indicates that the supervisor program is
ready for a command. An A indicates
that it is waiting for you to type in an
address. At any time the supervisor is
looking for a keyboard input, you can
press ES (escape) which will terminate
the present command and wait for a
new one.

To alter or display memory, depress
the A on the keyboard. It will then ask
for an address, which should be entered
in hexadecimal form. The address and
the data then appear on the next line of
the video monitor. You can now do one
of three things: depress the Es key to
quit the alter/display routine, enter C to
change the data at that location, or
depress the space-bar to display the next
memory location. If you decide to alter
the memory, the supervisor will wait for

you to type in two hex characters to fill
the memory location. The following is
an example of this routine:
A A100A
100A 05 data is 05, space
indicates go on
100B 10C3B data is 10, change to
3B
100C 38es data is 38, press es-
cape to terminate
routine

To execute a program, type an E for
the command. The supervisor will then
ask for the address that it should start
executing at. It will then jump to the
address and start executing instruc-
tions:

E A163B execute at 163B, press
space to start

If the program returns to the supervisor
(by a branch instruction), all of the CPU
registers are saved, and then it asks for a
new command.

If you did return from your program
by a branch instruction, or because of a
breakpoint, you can inspect the memory
using the alter routine, or you can
inspect the CPU registers entering 1. 1t
will then ask you to type in a register
number corresponding to the register
that you want, as follows:

Enter For
0 Register 0
1 Register 1, Bank 0
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Register 2, Bank 0
Register 3, Bank 0
Register 1, Bank 1
Register 2, Bank 1
Register 3, Bank 1 :
Program Status Word,
Lower

Program Status Word,
Upper

~N OO s W

[oe]

The microcomputer will then display
the data that was in this register right
before the program returned to the
supervisor. Similar to the alter/display
routine, you now have three options: to
stop by depressing the Es key, to change
the register value by entering C, or to
inspect another register by depressing
the space-bar:

A

R3 2CC 02 register 3, bank 0
has 2C, change to a
02
space to go on
escape to quit

R4 C3__
R8 B7es

To transfer your program to tape,
enter a D. The supervisor will then ask
for the beginning address and the length
(in bytes—up to 256) of the data to be
transferred. Remember that everything
must be entered in hexadecimal for the
supervisor to interpret it correctly. The
supervisor actually dumps one-byte
more than the length that is entered, so
that a length of FF (255 in decimal) will
cause a dump of 256 bytes. Also, a
length of zero indicates that this is the
last block that the load routine should
read in, and will cause any load of this
data to be completed. This allows the
load routine to load multiple blocks
without having to re-enter the L (load
command) and allows it to stop itself
automatically when all the data has
been loaded. Therefore, a block with
length of zero should be inserted after
all of your data blocks have been trans-
ferred to the cassette tape:

.D A10DB LFF dump 256 bytes
start at 10DB

D A11DB L10 dump the next 17
bytes

.D AQ000Q LOO dump an end of file
block

After all of the data has been trans-
ferred, the supervisor will automatically
ask for a new command.

If you wish to check the data that has
been transferred to the cassette tape, use
the verify (v) command. After entering
v, the supervisor will then ask for an
address. After this has been entered, the
supervisor will start the tape recorder
and will look for a block starting with
this address. When the block is found,
the data in the block is compared with
the actual data in memeory at the time of
the verify. If the data is not the same as
what is on the fape, an error occurs.
Also, if the first block on the tape has an
address different than the one that you

typed in you will get an error message.
It should be noted that the dump

routine transfers the data along with the

address and the length of the block:

V A1000 be sure that the first
block on tape is for
address 1000, and that
the data is correct

The verify routine returns to ask for a
new command if the verify was all
right.

When using the cassette tape routines,
the supervisor takes care of turning the
recorder off and on. To implement this
feature, you must hook the auxiliary
control wires of the tape recorder to a
relay, and drive this relay with the TD oN
line from the board. You must be sure
to have the recorder in the correct mode
(i.e., record or play).

To load data from a tape, simply

enter L for the command and be sure the .

recorder is in play mode. All of the data
is recorded on the tape along with the
address to load it at and the length of
the load. The supervisor will ask for a
new command when it is done loading
the tape:

L load from tape

Recorded on tape are sumcheck char-
acters also. Their purpose is to check
against errors while recording or playing
back data. The first sumcheck is sent
after the address and length, while the
second is sent after the block of data.
Therefore, you can receive an error
indication while loading or verifying in
either of two places.

To set a breakpoint address in your
program, enter a B as the command. It
will -then ask you for the address of the
breakpoint:

.B A1703 set breakpoint address

to be 1703

When this address is reached in the
program, the supervisor will save all of
the registers and wait for a new
command. Tt signifies that the break-
point address has been reached by
writing the message:

BP 1703 indicates breakpoint ad-

dress was reached

The registers and memory can now be
examined as you sce fit. After the break-
point has been executed, it is cleared
and the program will be allowed to run
past the point next time through.

If you decide that a breakpoint that
you set was at the wrong address, you
must clear the breakpoint address by
entering ¢. If you do not do this, the
program will still have a supervisor
inserted instruction and will not operate
correctly:

.C 1703

The supervisor responds by typing the
address that the breakpoint was set al.
Note that you must set breakpoints in
an address position where an instruction
would begin. In other words, you cannot
set a breakpoint to be executed at an
address which is the second or third byte
of an instruction.

To run the tape recorder (to rewind
the tape, etc.) enter R. Pressing escape
will return you to the supervisor.

Subroutines

The supervisor program includes
many useful subroutines that can be
used by branching to them. The more
useful ones are shown in Table [.

All registers used are in the bank

currently selected.

More information about the 2650
microprocessor and its language can be
found in the 2650 Microprocessor Manu-
al, which is available from Signetics.

TV typewriter

Now that your system is finished and
you know how to use the supervisor
program, what can you do with it? One
obvious use is for a TV typewriter
display, which is also quite simple to do.
Table 2 has the listing for the TV-
typewriter program that accepts any
printable character along with the back-
space code and carriage return. The first
thing that the program does is branch to

Address Mnemonic

0396 WCHR
0024 LFCR

line.
030F KBIN

in R3.
006A HXOT

characters.
01B6 INHX

R3.
0083 RETU

TABLE |

Description

writes the character that is in R3 on the screen and
updates the cursor position.

moves the cursor to the leftmost position of the next
inputs one ASCI| character from the keyboard and puts
takes the binary data in R2 and displays it as two hex

inputs two hex characters and converts them to binary in

branch to this address to return to the supervisor and
save the register values.

the keyboard input routine (KBIN) with
a branch-to-subroutine instruction
(BSTA). This subroutine receives one
character from the keyboard and prints
it on the display, if it is not a control
character. After the character has been
printed (if it is printable), the subroutine
returns to the program to check if it was
a backspace or a carriage return. If it
was either of these two, the result of the
respective compare instruction will be to
clear the condition code. Then the
branch instructions immediately follow-
ing the compare instructions check the
condition code to see if the compare was
equal. If it was equal, the program
branches to the correct subroutine, The
carriage-return subroutine is simply a
branch to the line feed-carriage return
(LFCR) subroutine in the monitor,
while the backspace routine is contained
in the TV typewriter program.

The backspace routine simply takes
the cursor pointer and decrements it. It
also writes a space at the present cursor
position and writes a new cursor at the
new position.

The RAM positions 17FE and 17FF
are used to store the present address of
the cursor. To store a character in the
cursor position, indirect addressing is
used. This causes the processor to read
what is in 17FE and 17FF and use this
data as the actual address where it
should do the operation.

Tape format

The cassetie tape routines take care of
all data encoding and decoding needed
to interface with your tape unit, but if
data is to be transferred between two
different types of machines, you must
have the format of the tape. That format
is as follows:

Character Description

1 colon indicating the
start of a block

2 high order address byte
for load

3 low order address byte
for load

4 length of data block

5 sumcheck character for
bytes 1-4

6 to n—1 data

n sumcheck for data

Character 4 is the length of the data
block. If it is zero, it represents the fact
that this is the last block and that the
load routine can stop. If it is from 1 to
255 (HO1 to HFF), it is one less than the
length of the data field. This allows
transferring data blocks of exactly 256
bytes.

All characters are 8 bits wide, with
one start and two stop bits. The least
significant bit is recorded first, with the
other bits following in order.

The sumcheck is generated by feeding
each data byte into an EXCLUSIVE-
OR gate with the sumcheck character
and then rotating the resulting byte to
the left one bit. The sumcheck is cleared

TABLE I1—-TV TYPEWRITER PROGRAM
Line Address Instruction Label Operation Operand Comments

1 0000

2 0000

6 1605 E7 08

8 1609 E7 0D

12 il6 12 CE 97 EE

13 1615 OF 17 FF

14 1618 A7 10

15 161A CF 17 FF

17 161F OF 17 FE

19 1624 CF 17 FE

LFCR EQU

KBIN EQU

3 0000 ORG

4 1600 75 08 TVT CPSL

COMI,R3 08

COMI,R3 0D

10 160E 1B 70 BCTR,3 TVT

11 1610 07 20 BACK LODI,R3 20
STRA,R3 IH7FE  STORE THE SPACE

LODA,R3  17FF

SUBI,R3 10

16 161D 77 08 PPSL

18 1622 A7 00 SUBI,R3 00

0024  ADDRESS OF LINE-
FEED ROUTINE
0309 ADDRESS OF KEY-
BOARD INPUT
ROUTINE
1600 START AT ADDRESS
1600 IN HEX
08 SET OPERATIONS
WITHOUT CARRY/
BORROW

5 1602 3F 03 09 BSTA,3 KBIN  GET KEYBOARD IN-

PUT
NOTE THAT KBIN
ALSO WRITES THE
CHAR
COMPARE THE
_CHARACTER TO A
BACKSPACE

7 1607 18 07 BCTR,0 BACK IF A BACKSPACE, DO

BS ROUTINE
COMPARE THE
CHARACTER TO A
RETURN

9 160B 3C 00 24 BSTA,0 LFCR IF A RETURN, DO

CARRIAGE RETURN
ROUTINE
JUMP BACK TO BE-
GINNING—GET NEW
CHAR
ASCIl FOR A SPACE

AT THE CURSOR
LOCATION
LOAD THE LOW
ORDER CURSOR
ADDR INTO R3
SUBTRACT ONE
CHAR POSITION
FROM IT

STRA,R3 17FF STORE THE NEW

CHARACTER
08 OPERATIONS NOW
WITH CARRY /BOR-
ROW

LODA,R3 17FE HIGH ORDER

CURSOR ADDRESS
SUBTRACT BORROW
FROM PREVIOUS

SUBRACT

STRA,R3 17FE  STORE THE NEW

HIGH ORDER ADDR

20 1627 07 5C LODI,R3 5C CODE FOR THE
CURSOR
21 1629 G 97 EE STRA,R3 H7FE  STORE THIS IN THE
NEW CURSOR
POSITION
22 162C 1B 52 BCTR,3 TVT JUMP BACK—DO
NEXT CHARACTER
23 162E END

before data is started. When read back,
each byte (including the sumcheck) goes
through this routine. If no errors have
occurred, the ending sumcheck char-
acter should be zero. Each block has two
sumchecks and they are totally indepen-
dent of one another.

Loading a program

After you have written a program,
how do you load it? To many people
who have been around microcomputers,
the answer is obvious: use the alter

routine that the supervisor provides. To
people who are having their first
computer experience, this solution may
not be so clear.

Recall that the alter routine allows
you to change the data contained in any
RAM memory location. Thus, by using
this routine to change all of the memory
locations that your program needs, you
can enter your program into the
system.

A question comes up immediately: At

continued on page 84
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MODEL 100A AUDIO RESPONSE PLOTTING SYSTEM
and general purpose sweep/tone burst/pulse generator
consists of two sine /square/triangle function generators,
pulse generator, frequency counter and peak amplitude
measurement sections. It is primarily intended to generate a
frequency response plot on an X - Y recorder or scope.

Time base generator offers symmetrical or independent
control of the positive and negative sides of the ramp
providing a duty cycle of .7% to 99.3%. Frequency range is
.0035Hz to 100kHz. Amplitude is 16Vpp into 500 & with
+BVYDC offset. The time base output drives the X axis of an
X - Y recorder. Manual mode provided for setup.

Audio sweep generator provides manual frequency
adjustment or log/linear sweep of 20Hz to 20kHz, Blanking
mode produces zero reference line onn X - Y recorder or tone
burst. Amplitude is 15 Vpp into 500 €2 or 10 Vpp into 8 2.

Pulse generator frequency range is .0035Hz to 525kHz. Pulse
wideth is adjusted independent of frequency from 4 seconds
to 40 nanoseconds, Outputs are complimentary TTL.

Peak amplitude measurement section measures internal or
external signals from mike to power amp level. Amplitude
output drives Y axis of X - Y recorder.

Frequency counter is 6 digit, line triggered, and reads either
internal or external. Sensitivity is 50 mv peak at 20lcHz.

Dimensions: 8 x 14 x 3, Shipping Weight 9 Ibs,
$560, stock to 30 days. Warranty: 1 year.

1884 Commercenter W. #105
ZIDELITY SOIJND

San Bernardino, Ca 92408
—— (714) 889-7623
CIRCLE 4 ON FREE INFORMATION CARD

PROOF is in
PERFORMANCE!

Amazing MEGASPARK, the advanced-design
Opto-Electronic Breakerless Ignition System,
FITS ANY CAR! Replaces points and
condenser — gives longer spark plug life.
Increases performance, mileage and driving
satisfaction  while

cutting fuel and
maintenance costs dramatically. Learn the
facts and don't settle for less than the best.
Madels from $29.50 to $64.50

The only unit that gives you all these features:

e LIFETIME WARRANTY

= DIFFERENTIAL AMPLIFIER CIRCUITRY

® FULL INTERNAL VOLTAGE REGULATION
¢ AUTOMATIC OVERCURRENT PROTECTION

Rush name and address for FREE information package
including calalog and discount offer. Or call toll-free
24-hours B00-648-47 11, Ext. 22.

meonspnm(‘“

ydhs  lgnition Systems Inc:
P ‘Berkeley, CA 94710
(415) 845-3584

2547 8th Street
CIRCLE 2 ON FREE INFORMATION CARD

BUILD A COMPUTER
continued from page 49

which memory location should I start
the program? The answer is that your
program can be put in any RAM area,
S0 you can start your program anywhere
from address HI510 to HI7E9. This is
the usuable RAM space that the board
provides you. If you expand the RAM
you could, of course, put your programs
in that space also.

For an example, suppose you have
the following program and want to load
it into the system:

07 00 LODI,R3 00
06 10 LODI,R2 10
1F 00 00 BCTA,UN 0000

If you choose to load this program at
the start of RAM, then you would alter
location 1510 first. The
displays the contents of 1510, and
permits you to change it. Once it is
changed, the next byte is displayed
(1511) and you are again allowed to
change it. This process continues until
the entire program is loaded.

supervisor -

TABLE IlI

A A1510
1510 00CO07
1511 00C00
1512 00C06
1513 00C10
1514 00C1E **note that
this line has a
mistake on it
1515 00e

A Al1514
1514 1ECI1FE
1515 00C00
1516 00C00
1517 00e

*done!

(e) represents the pressing of.
the escape key.

If you should make a mistake, simply
press escape, and alter the location with
the mistake and continue on. The way
the screen would look for program
would appear on the video monitor is
shown in Table 3. R-E

NO DIGIT DIGITAL CLOCK
continued from page 37

clock, both switches are in the RUN

position with the switch bats down. If

you should overshoot the correct time
when setting, let the hand sweep around
again.

Construction

Although the actual circuit is simple,
the wiring can get complex. Multi-
plexing to the 72 LED’s necessitates the
use of a double-sided printed circuit

board. The foil patterns for the PC
board are shown in Figs. 2 and 3. If the
board is square, the clock can be
mounted by the corners in a square
enclosure or if cut round, it can be
mounted by a single screw in the center
of the round case.

The LED’s and driver transistors are
mounted on the face side as shown in
Fig. 4 and the balance of circuitry
mounts on the rear as shown in Fig. 5.
Care should be taken when mounting
the LED’s to insure that they are of
equal height and are aligned to give an
even display.

The clock can be mounted in a
number of different cases. The one
shown here is a clear plastic tube with a
clear front. The hour positions are indi-
cated by white plastic squares glued to
the front. The old fashioned octagonal
wall clock cases can also be used. This
makes for an interesting combination of
old craftsmanship and modern tech-
nology. R-E

HI-FI LAB TESTS
continued from page 64

moderate compensation at progressively
lower dp LEVEL control settings and again,
examining the —40-dB line, we now see a bass
boost of only around 6 dB at 50 Hz for this
setting. It should be noted that this variable
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loudness compensation applies only to the
bass end, while the moderate amount of
treble boost incorporated in the loudness
circuitry remains constant regardless of the
CONTOUR control position.

Figure 6 illustrates the steep and effective
action of the low-cut and high-cut filters,
both of which have 12 dB-per-octave slopes
with the -3-dB cutoff points falling exactly as
specified by Sherwood.

B T U T

Our overall product analysis, together with
our summary commenis concerning features
and listenability of the model HP-2000 will
be found in Table II. Even on the basis of
superficial price/performance ratios, the
Sherwood model HP-2000 is a winner in
every sense. Bul, aside from good clean
power, the model HP-2000 offers a degree of
flexibility and control that rivals that of many
preamplifier/basic-amplifier two-component
systems costing considerably more. R-E
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CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or
services). $1.40 per word (no charge for zip code) . .
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85¢ per word

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps)
at 10¢ per word. Payment must accompany all ads except those placed by accredited advertising
agencies. 5% discount for 6 issues, 10% for 12 issues within one year, if paid in advance. All copy
subject to publisher’s approval. Advertisements using P.O. Box address will not be accepted
until advertiser supplies publisher with permanent address and phone number. Copy to be in our
hands on the 26th of the third month preceding the date of the issue (i.e., August issue closes
May 26). When normal closing date falls on Saturday, Sunday or a hollday. issue closes on

. minimum 15 words.

BUSINESS OPPORTUNITIES

TV picture tube rebuilding operation, includes 4
position automatic oven, only one going in area
$12,000, Building available. Details: 2333 Comp-
ton, St. Louis, MO 63104

CB antenna consfruction manual. Assemble
beams, quads, groundplanes, roll-up-tennas
from common hardware. Save 80%. Non-tech-
nical instructions with pictorials, easy assem-
bly, excellent performance, complete $3.00—
;_‘I'E{l;lalgAnFAHM, 1117 Dewitt Terrace, Linden, NJ

HIGHLY

PROFITABLE ONE'MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-
quired, sales handled by professionals. Ideal
home business. Write today for facts!
Postcard will do. Barta-BR, Box 248,
Walnut Creek, CA 94597,

BURGLAR fire alarm experts needed for cars,
homes, industry. Learn high-profit systems
installation at home spare time. Simple, quick,
complete. Free information by mail. No sales-
men. SECURITY SYSTEMS MANAGEMENT
SCHOOL (homestudy), Dept. 7339-067, Little
Falls, NJ 07424

PLANS & KITS

CASH with your camera! Earn $5000-$15,000
yearly selling to 4,000 customers, Sell photos
fifteen or more times. Guaranteed. Details—13¢
stamp. PICTUREPROFITS, 26 Josephine Bivd.,
Suite RE677, Shoreham, NY 11786

WANTED

QUICK cash . . . for electronic equipment,
components, unused tubes. Send list now!
BARRY, 512 Broadway, New York, NY 10012,
212 WAlker 5-7000

EDUCATION & INSTRUCTION

TELEPHONE bugged? Don't be Watergated!
Countermeasures brochure $1.00. NEGEYE
IQ.ABORATORIES, Box 547-RE, Pennsboro, WV
6415

GRANTHAM’s FCC License Study Guide—377
pages, 1465 questions with answers/discus-
sions—covering third, second, first radiotele-
phone examinations. $13.45 postpaid. GSE
gélO%I%ICATIONS, 2000 Stoner, Los Angeles, CA

F.C.C. EXAM MANUAL

PASS FCC EXAMS! Memorize, study—Tesis-
Answers for FCC 15t and Znd class Radio-
telephone licenses. Newly revised mulliple
choice questions and diograms cover ail

areas fesled in FCCexams, plus Self-Study
hbility Test. $9.95 postpaid. Money-

back guaronige.

P.O, BO)\ 26348 E
SAN'FRANCISCO, CAL. 94126

COMMAND BRODUCTIONS
RADIO ENGINEERING DIV

CB’ers—Be a '"Ham"—We'll teach you! Life
membership: $4.00—AMERICAN RADIO COUN-
CIL; Box # 1171-F; Garland, TX 75041

HIGHLY effective degree program in electronics
engineering. Advance rapidly! Our 31st year.
Free literature. COOK’S INSTITUTE, Box 20345,
Jackson, MS 39209

BI-LINEAR amplifier, 3-30MHz, 100 watt mobile.
Construction plans, $3.00. IGOR, Box 5516-FF
Walnut Creek, CA 94596

rU_BUILD IT COMPUTER SYSTEM
$599

A MPU, CRT TERMINAL

AND AUDIO CASSETTE

e

AT A ROCK BOTTOM PRICE.

* SC/MP MICROCOMPUTER: 256xB RAM, 512x8 ROM

®GREEN PHOSPHOR VIDEO MONITOR: 12" RASTER SCAN
24 LINES x B0 CHAR.

® SOUTHWEST TECH 1024-32 CH x 16 LNS,ASCII KEYBD.

® SOUTHWEST TECH AC-30 AUDIO CASSETTE INTERFACE

SEND $1 FOR OUR CATALOG
DESCRIBES COMPLETE LINE OF KITS & UNITS
BOOK REVIEWS, LIST OF MEW & SURPLUS PARTS
COMPUTER  oepT R,
WAREHQUSE Po BOX 68, KENMORE STATION
L\S’TORE BOSTON, MA 02215 67]/’26‘["2?014“

KITS, semiconductors, components. Free flyer.
CHIPS ELECTHONICS Box 1030, Oakville,
Ont., Canada L6J5E9. US inquiries.

B_REATHE better air with negative ion generator.
Kit $165.00/Details, $1.00. GOLDEN ENTER-
PRISES, Box 1282RE, Glendale, AZ 85311
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ORGAN KITS
KEYBOARDS

THE ULTIMATE IN DESIGN
AND SOUND
> DEMO RECORD AND
Wurlitzer reproductions BROCHURE $1.00
. DEVTRONIX ORGAN PRODUCTS, Dept.4B
5872 Amapola Dr. e San Jose, CA 95129

SAVE 50%. Build your own speaker systems.
Write: MCGEE RADIO ELECTRONICS, 1901
McGee Street, Kansas City, MO 64108
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BILL GODBOUT ELECTRONICS
BOX 2355, OAKLAND AIRPORT, CA 94614
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B

7 FND359 04" \-

—-" 50¢ eq, 10/$4,
l ’ 100/$35

ALLuaI B

size

0.5" digit I ’ =
95¢ea. 10,/$8.50 [ l
FND503: . FNDS10: s~

J

A" Digil Glock Display $4.951!

BUY 3/$12.50 AND SAVE. ODON'T CONFUST THIS WITH

5'* TYPES OFFERED BY OTHERS; THESE DIGITS ARE
BIG' AM/PM INDICATOR, COLON, AND 3% BIGITS IN
A CLEAR RED PLASTIC ENCLOSURE COMMON CATHODE

Hi-Fl CABLES
10/54.408

RCA plug at one end;
tinned wires at other
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end.  FOURTEEN FEET
min. length.  Great
value for audio!

7444 EXCESS 3 TO GRAY DECODER 3/$1,00
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- TERMS:  Add 50¢ orders under §$10. Allow up to 5% for [ ]
shipping; excess vefunded. We require street address
for COD orders, BankAmericard’ /Mastercharge' ($§15
minimum) call 415 24 hrs. Cal res add tax.
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¢ ELECTRONIC \‘
* PARTS AND

ACCESSORIES

AU-580
AUTO RADIO
Pushbutton AM 1099

REG. SALE
| 60 Min. Cassette, Pkg. of 3, TA-679 . . . 1.49 81
lZV.HEDl.E.Il.,PI!g. of 5,PL-233 .. .. 1.99 59

40 Min. 8-Track Tape, TA-907 . ...... . 69 3
D tlect, Cap. Kit 50Asst, CO407 .. 500 170
Black Light Bulb, XM-291 .. .. ... .. 4
W CB Converter for Car, CB417 ... 1490 999

J Volume Controls, 12 Asstd.VC-274 ... 100 49

, Empire 999 Mag. Phono Cart, PC-188 . .9.99 6.9

3-6Y DC Hobby Motors, 5 Asstd. M0-333  2.00 29
Solder Terminal Strips, 40 Asstd. XM-501 1.30 A0
Double Face Foam Tape %"x52", TA-903  1.00 00
Vs RPM Timing Motor, 117 VAC, M0-217 . .4 A0

(D]

elecironics

260 S. FORGE ST.
DEPT.LY AKRON, OHIO 44327

NAME __ SLEMPCRiS
_CITY STATE .

i __0OSend Olson Ca!afag
ENCLOSE POSTAGE AND SALES TAX V4

--—-—-- o em s IR

ADDRESS |
ZIP

]
]
|
|
I
l
1
}
!
)
i
i
§ Resistors -1 walt, Pkg. 100, RRO77 . 179 79 §
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