
BUILD THIS 

This new TV Typewriter 
is primarily designed around 
TTL logic and provides the builder 
with many plug -on option boards. The 
options include a manually operated cursor 
control, computer operated board and much more 

by ED COLLE 

TV TYPEWRITER II 
AFTER SEEING THE OVERWHELMING 
response shown for the TV typewriter 
story featured in the September 1973 
issue of Radio -Electronics magazine, 
it is obvious that there are many 
readers interested in these units. As 
described in the previous article, there 
are many uses for a display such as 

this with the possibilities limited only 
by the imagination of the user. 

One of the biggest applications of 
these units, however, is for data com- 
munications with computers. Combined 
with a keyboard, we have one of the 
fastest and most efficient means for an 
individual to communicate with a ma- 
chine. An excellent example is the 
Mark -8 minicomputer shown on the 
front cover of the July 1974 issue of 
Radio -Electronics magazine. You can 

be sure that more powerful and more 
economical units will follow. Then of 
course, if you don't have or don't want 
your own machine, you can always tie 
into a full size time -shared system, as- 
suming you have access to one. 

If you tried to build the terminal in 
the September 1973 issue, you- prob- 
ably discovered as many did that 
although the printed circuit boards 
were commercially available, some of 
the semiconductor chips were rather 
difficult to get. For this reason, this 
terminal has been built using 74 series 
TTL IC's that are common, easy to 
get, and inexpensive. The only MOS 
chips used are 2102 RAM's (Random 
Access Memories) and a 2513 char- 
acter generator. And just to make 
things really easy, the unit is available 

as a complete kit including circuit 
boards, IC's, discrete components, in- 
terconnectors and optional power sup- 
ply. A cabinet. however, is not being 
made available at this time. Since in 
most cases you will want to use the 
TV typewriter in combination with a 

keyboard of some kind to enter mes- 
sages, the supplier of the TV typewriter 
is making available a low -cost compat- 
ible keyboard /encoder too. 

To make the unit as flexible as 
possible, extra effort has gone into 
designing plug -on options including a 

manually operated cursor control 
board, a computer operated plug -on 
board, screen read board and a URT 
communications board. 

(text continues on page 30) 
(complete schematic on pages 28 & 29) 
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COMPLETE SCHEMATIC of the TV Type- 
writer is shown. The circuit is primarily de- 
signed around TTL logic. 

IC 5 71 

4 

7109 

J5 

OCOMPARE 

7400 

1J 
7174 ,J 

Cl f1 

11 13 Cl. IPf --- 

7174 

aa n 

(AN PR 

.CI, 
0 

7400 
12 

3 

7409 

CJ 

2/45139 

R}4 
4 Ja 

O] 
2/45129 

Rn 
Ja 

7409 

Ica, 

f 

CIR PR1 

13 

117E 

10 

. 
Il 
71 

u 
CL R 

IC1611 

0 
} 9 

7171 

3 

1> 

7474 
} 

clR 
CIfi , 

05 

7451 

9 

71 

661- CA 
Z5000 

7400 

7174 In 
cla D 

= 3CIR 
.C>I. 

U 

19 

L 

7409 

740. 

©. 

n- o 17J1,- 

IORNARO 

RAI 

0.1 
Asf I RATA 

11410. Dow 

7405 

7400 

NE565 

J 

R39 

ll0a 

0 

a 7409 

500 
SCORCI 

+ll 

,111511 I10q1 ICItl C19 Tc» IC33 

1_ 
CIO C33.0161 M9UR 

919 RJ0 

JI0 IR ,a J10 

Q 5v Q 
J RAW 1 PACE 

-0 SC 
D 

-° 
PAGE SEilC1 

SOTO CENTS R 031. 

29 



30 

SPECIFICATIONS 
DATA FORMAT 1024 characters arranged as 2 pages of sixteen 

lines of 32 characters each. 
OUTPUT 2.25 -volt video pulse - 1 -volt sync pulse corn- 

patable with the video input of a standard 
television or video monitor. The display's 
response must be to 1.6 MHz for maximum 
character size and to 3 MHz for minimum char- 
acter size and should be flat to 4.5 MHz for 
best appearance. 

INPUT 7 bit parallel ASCII positive logic with a key -press 
strobe that may be either positive or negative 
going. 

CONTROLS Page select 
Home up (moves cursor to upper left hand corner) 
Erase to end of line 
Erase to end of frame 
Cursor on off 
Line feed 
Carriage return 
Adjustable left hand margin positioning 
Adjustable character size 

POWER REQUIREMENTS 5 Vdc, 2A, 5% regulation; -5 Vdc, 15mA; 
-12 Vdc, 20mA. 

SIZE 12" long x 93/4" wide X 31/2" high. 
ACCESSORIES Manual cursor control board. 

Computer cursor control board. 
Screen read board (allows transfer of accumu- 

lated data to an outside device - should be 
used with the cursor control and URT boards). 

URT board (receives and transmits data in RS 232 
format using 7 bit ASCII code at 110, 220, 
440, or 880 baud or if a different crystal is 
used 150, 300, 600, or 1200 baud). 

1. Cursor control (manually oper- 
ated) allowing the operator to 
position the cursor anywhere 
on the screen by using a set 
of switches similar to the key- 
board switches. 

2. Cursor control (computer oper- 
ated) allowing the operator to 
position the cursor on the 
screen by sending commands 
to the display through soft- 
ware. 

3. Screen read allows the user to 
edit all of the information on 
the screen using the cursor 
control board and then to 
send all of the accumulated 
data out to some external de- 
vice using URT board, or as 
parallel data directly to a 
computer. 

4. URT board receives and trans- 
mits data in RS 232 format 
using a seven -bit ASCII code. 
Baud rates can be multiples 
of either 110 or 150 depending 
upon a choice of crystals, up 
to 1200 baud. 

The basic character organization is 
very similar to the original TV Type- 
writer, in that there are sixteen lines of 
32 characters, however, this unit has a 

second page of memory as part of the 
basic unit rather than as optional ac- 
cessory, providing a total character 
memory of 1024 characters. 

Since the FCC is very rigid in their 
requirements for transmitters in the 
television frequencies. the unit has been 
designed to be connected directly to 

the input to the video amplifier of a 
standard television set. 

Although any set may be used, the 
small- screen black and white portables 
give the best picture. The connections 
are simple and a jack can be pro- 
vided to allow switching between term- 
inal and normal television operation. 

Automatic carriage return is pro- 
vided after the last character of each 
line, returning the cursor to the begin- 
ning of the next line. Unless switched 
off, a blinking cursor always shows 
where the next character is to go and 
you have the option of writing on 
either one of two pages of memory 
which are independently selected and 
displayed on the screen, through the 
PAGE SELECT switch. This same switch 
also provides automatic carry -over of 
the cursor from one page to the other 
when the end of frame is reached: or 
when selected. automatically performs 
a "home up" (return to line 1- col- 
umn 1) of the same page. Erase to 
end of line (EOL) and erase to end 
of frame (EOF) functions are also 
provided. When enabled, they perform 
the erase function from the cursor 
location on the page selected. Line 
feed and carriage return are provided 
as well: with a line feed being a binary 
0001010 or a control J. and a carriage 
return as a binary 0001101 or a con- 
trol M. 

PARTS LIST 
TV TYPEWRITER 

PARTS LIST - MAIN BOARD 

IC1, IC8 - NE555 timer 
IC2, IC4, IC9, IC16, IC27, IC36, IC37, IC38, 

IC39 - 7474 dual "D" flip flop 
IC3, IC5, IC28, IC29 - 7408 quad AND gate 
IC6 - 7490 decade counter 
IC7, 1014, IC21 - 7493 4 bit binary counter 
IC10, IC15, IC19, IC32 - 7400 quad NAND 

gate 
IC11 - 7451 dual AND -OR- INVERT gate 
IC12, IC33 - 7404 hex inverter 
IC13, IC26 - 7420 dual NAND gate 
IC17 - 7409 quad AND gate (open collector) 
IC18 - 74123 dual one shot 
IC20 - 7405 hex inverter (open collector) 
IC22 - 2513 ASCII character generator 
IC23, IC24 - 7495 4 bit shift register 
IC25, IC31 - 7430 8 input NAND gate 
IC30 - 7422 dual NAND gate (open collector) 
IC34, IC35 - 74193 4 bit up /down counter 
IC40 - 7403 quad NAND gate 

(open collector) 
IC41, IC42 - 7485 
R1, R2, R3, R8, R9, R10, R13 to R23, R26, 
R29, R42 to R49 - 1000 ohms, 1/4 -watt 

carbon 
R4 - 20,000 ohms, trimmer 
R5 - 5600 ohms, 1/4 -watt 
R6 - 5000 ohm trimmer resistor 
R7 - 5100 ohms, 1/4 -watt, 5% 
R11 - 47 ohms, 1/2 -watt 
R12 - 100 ohms, 1/2 -watt 
R24, R25, R28, R30, R31 - 4700 ohms, 

1/4 -watt 
R27, R32 to R35, R37 - 10,000 ohms, 

1/4 -watt 
R36, R50 - 2.2 meg ohms, 1/4 -watt 
R38 - 50,000 ohm trimmer 
R39 - 47,000 ohms, 1/4 -watt 
R40 - 220,000 ohms, 1/4 -watt 
R41 - 33,000 ohms, 1/4 -watt 
Cl, C6 - 500 pF 
C2, C7, C14 - 0.01 pF 
C3 - 0.002 pF 
C4 - 50 pF 
C5 - 0.0015 pF 
C8, C9, C10, C11, C15, C18 to C33 - 

0.1 pF 
C12- 0.047;IF 
C13 - 0.22 pF Mylar 
C16 - 0.001 pF 
C17 - 33 pF, 10V, tantalum 
C34, C35 - 100 pF, 16V, electrolytic 
01, 02 - 2N5129 silicon 
03 - 2N5139 silicon 
04, Q5 - TIS58 field effect transistor 
D1, D2 - 1N914 silicon 

PARTS LIST - MEMORY BOARD 

IC1 to IC6 - 2102 1024 bit static RAM 
Cl, C2 - 0.1 F. 10V 

The following items are available from 
Southwest Technical Products Corp., 
219 W. Rhapsody, San Antonio, TX. 

=CT -1024 Terminal System Kit with 
1024 Memory Card - less cabinet or 
power supply. $175.00 postpaid. 

=CT -E Screen Read Plug -in Card kit. 
$17.50 postpaid. 

=CT -M Manual Cursor Control Plug - 
in Card kit. $11.50 postpaid. 

=CT -P Power Supply for CT -1024 - 
115 -230 Volt Primaries. $15.50 postpaid. 

=KPD -2 Keyboard Kit - 53 Keys. 
$39.95 postpaid. 

Next month's issue will contain the construction details 
description of how the unit works. 

and foil patterns plus a detailed 



IN LAST MONTH'S ISSUE OF Radio- 
Electronics, we presented the sche- 
matic diagram and a generalized de- 
scription of the TV Typewriter II. This 
month, the article will continue with 
a technical description of how the cir- 
cuit works plus some of the foil pat- 
terns for the circuit boards. 

The entire circuit is built on one 
double -sided printed circuit board with 
the exception of the memory and op- 
tion boards that plug perpendicularly 
onto the main board. The total size 
including the plug -on options is 12" 
long X 93/4" wide x 3½" high. The 
circuit boards are double -sided, with 
plated- through holes, eliminating a 
good many jumpers. It is not the sort 
of project to be attempted by the in- 
experienced beginner, but the experi- 
enced hobbyist should have little 
trouble. 

How it works 
The entire screen of the video display 

has been arranged for 16 lines of 32 
characters each. Although the second 
page of memory allows twice as many 
characters to be stored in memory, 
only one page can be displayed at a 
time. Each character displayed is ac- 
tually an array of 35 dots arranged in 
a 5 X 7 pattern -5 horizontal and 7 
vertical dots. The 2513 character gen- 
erator decodes the binary ASCII data 
provided at its input terminals from 
memory into the correct dot patterns 
for the character to be displayed. The 
dots are selected and used one char- 
acter row at a time since television 
receivers sweep the trace horizontally 
one video line at a time. Horizontal 
spacing between characters is provided 
by displaying a blank dot column be- 
tween each displayed character and 
vertical spacing is provided by sweep- 
ing three blank video lines between 
each set of seven "character dot video" 
lines. This means our vertical data is 
10 lines /character x 16 character 
row = 160 "character -dot video" lines. 
Our television or video monitor also 
requires a vertical and horizontal sync 
pulse in addition to the actual video 
data, so the TV typewriter must gen- 
erate these signals too. 

The timebase oscillator initiates the 
horizontal sync pulse and starts the 
chain of events that generate one line 
of video data to be displayed. The 
circuit itself is a phase -locked -loop 
(PPL) used as a frequency multiplier. 
ICI is used as an astable voltage con- 
trolled oscillator with bipolar transis- 
tors Q3 and field effect transistor 
(FET) Q4 along with C12 forming 
a sample- and -hold circuit that feeds 
IC1's voltage control input through 
FET Q5. The sample- and -hold in this 
case is being used as a phase compara- 
tor providing an output voltage pro- 
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Build this new TV Typewriter. It 
has many new features including 
plug -on option boards 

portional to the phase difference of the 
60 -Hz power line and the multiplied 
output frequency of ICI. The actual 
amount of frequency multiplication is 
equal to the amount of frequency div- 
ision between the output of the oscilla- 
tor ICI and the input reference 
frequency. As we will see later, the 
value of the frequency divider is 262, 
and since our reference is 60 Hz the f = 60 Hz X 262 or 15720 Hz which 
is very close to the horizontal oscilla- 
tor frequency of a standard television 
set. 

The output of ICI is fed via inverter 
IC20 -d to IC9 -a and b where among 
other things a 4-its horizontal sync 
pulse is generated. From here the 
pulse is routed to ICl7 -a where it is 
oR'ed with the vertical sync pulse 
which will be described in detail later. 

The falling edge of this sync pulse at 
the output of IC19 -b triggers IC18 -a, 
a one shot, which puts out a positive 
pulse on pin 4 that can be adjusted by 
potentiometer R4 from 4 to 20 µs. 
The delay pulse creates a lag between 
the television's start of video sweep 
and the TV Typewriter's generation of 
data, thus giving an adjustable left 
margin. Pin 4 of IC18 -a inhibts dot 
oscillator IC18 -h through AND -OR- 
INVERT gate 'CH-a. Pin 13 resets 
IC21 and IC14, the 16 -bit counters 
that keep track of the selected hori- 
zontal character. Since we are just 
starting a new line, we must first 
clear the counter to prepare it for in- 
coming data. At the end of a high -to- 
low transistion of pin 4, IC6, the row 
counter is incremented and if there is 

a RIPPLE CARRY, IC7, the line counter 
is incremented as well. 

The row counter, IC6, is a decade 
counter that keeps track of each of 
the ten horizontal lines forming a 
character row. Remember, we said 
earlier that each character would be 
formed by 7 vertical dot rows and 
three blank lines for vertical spacing, 
well, IC6 has a distinct BCD output 
for each of these 10 lines and tells the 
rest of the circuitry which of the 10 
lines it is generating. 

Since we also have 16 sets of these 
ten lines, one for each of the 16 char- 
acter rows, we must have the 16 -bit 
counter, IC7, to tell the rest of the 
circuitry which of the 16 character 
lines it is displaying. Together, IC6 
and IC7 provide a unique BCD code 
for each of the 10 X 16 = 160 -dot 
video scan lines. 

Now for those of you who are fa- 
miliar with television circuits, you 
probably know that we need more 
like 262 lines and not 160 for a com- 
plete frame and since our scan line 
counter composed of IC6 and IC7 is 
only good to 160, we let it continue 
to count past 160 which is essentially 
the same as resetting the counter at 
160 since the bit pattern is the same. 
Flip -flop IC4 -b has been in the Q 
output = 1 state during the last 160 
video data lines and is now toggled 
through AND gate IC5 -a and NAND 
gates IC 19-c and IC 13 -a. When IC4 -b 
toggles the Q output goes low which 
instigates a sample command for the 
sample- and -hold portion of the time - 
base oscillator which was described 
earlier. It also activates the video 
blanking circuit feeding the 2513 
character generator. This simply forces 
the generation of all blanks from the 
character generator as long as the Q 
output of IC4 -b is low. 

This mode continues line by line 
until the line counter reaches a count 
of 40. Lines 40 through 50 are then 
used to generate the vertical sync 
pulse required by the TV set. NAND 
gate ICI 3-b along with inverters 
IC20 -a, b, and c perform the actual 
line number decoding. Note that the 
output of the timebase generator is 
NAND'ed as well in IC13 -b along with 
the line counter data. This chops the 
vertical sync signal as required by the 
television. The output of IC13 -b is 
then fed along to IC17 -a where it is 
combined with the horizontal sync 
signal to form the composite sync sig- 
nal at the output of AND gate IC17 -a. 
At line 50, the vertical sync generation 
is stopped and the line and row count- 
ers continue to count to 102 which is 
decoded by IC13 -a. Note that the Q 
output of IC14 -b is NAND'ed as well 
by the decoder IC13 -a, since the 102 
count is not significant when in the 



MAIN CIRCUIT BOARD FOIL PATTERN shown half -size. This printed circuit board is a 

double sided board. The foil pattern for the top of the board is shown above. Below is the 
foil pattern for the bottom of the board. 

^. 'O '''1 r ""' í ' '1. ~ r.. 
.. 

..._. , _ ., ., j , .i. ' . .... 
1. ` ' _ ' ̀ f 

-- 

. 

, - /://' \` J 
C.: ~ ....,.t _ ...1l . 

...,_ ,,,.... 

, // 
()r ,ti '- i 4-.11i1t . .. _ .t _ _,.., , 

--1 .` 8 :../l . w... . j b . 'y° 0 
«.--\ sfl .., .1.. . . 1, .i.... 

t lt:: i r ...:., /: :., ......, \__:. 
t.". ., /. s.*.. .. . \ 

:- ° e// \-. ../ --..il...., .6 _ ..... 

.."-(0 

.,., ,"i , / . e ° 
,, 

1 

BOTTOM ._.,.. _ r_a.°_`. , ...t..., NV .,.,..., 4 .` ....t. , /// \ 
57 



"display dot video" mode. The output 
of IC 13 -a in turn generates a positive 
clock pulse to IC4 -b through AND 
gate IC5 -a, making the Q output of 
IC5 -a high again; as it was when we 
started. The same signal from the out- 
put of IC13 -a resets row counter IC6, 
and line counter IC7, back to 0, thus 
completing the 262 -line /frame cycle 
of 160 lines of video, 40 lines of 
blanking, 10 lines of vertical sync, 
and 52 more lines of blanking. 

Now let's get back to the horizontal 
portion of the circuit again. We left 
off earlier by saying that one -shot os- 
cillator ICI 8-a, provided an adjustable 
delay between horizontal sync pulse 
and the generation of data to provide 
a left margin. We also said that astable 
oscillator IC18 -b, inhibited during this 

character is composed of five dots and 
one blank for spacing on each video 
scan line for each of the seven verti- 
cal character data lines. Then three 
completely blank lines are scanned for 
vertical spacing followed by the next 
set of character data scan lines. The 
video dot data for the horizontal por- 
tion of each character is parallel loaded 
from the 2513 character generator into 
4 -bit shift registers IC23 and IC24 
with zero, bit 1, bit 2, bit 3 going into 
IC23 and bit 4, bit 5, zero, and a one 
going into IC24. 

The serial input of IC24 is tied high 
to load one's into the shift register in 
place of the character data as it is 
shifted bit by bit out of the register. 
IC25 monitors the parallel output of 
the dot register and goes low when six ' 

:10 

the dot register from the shift -up to 
the parallel -load data mode. The same 
pulse also increments the character 
counters, IC21 and IC14. 

The dot data itself is shifted out bit 
by bit, at the rate set by the dot clock, 
from pin 10 of IC23 to IC17 -b where 
it is mixed with the horizontal and 
vertical sync pulses to form the com- 
posite video signal, which is then buf- 
fered by emitter follower Q1 and fed 
to a television or a video monitor. 

As mentioned earlier, there are three 
blank scan lines displayed between 
each row of characters to provide ver- 
tical spacing. The first line, a BCD 
"0," is generated by having the row 
counter, IC6, feed zero bits to the row 
select of the 2513 character generator. 
Then as the row counter counts off 
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delay phase via ICII -b, is the dot 
generator that actually clocks off the 
dots for each line of video which form 
the character. So from here we may 
continue by saying that potentiometer 
R6 sets the cycle time for this oscil- 
lator from 150 to 300 ns, and that in 
turn sets the horizontal width of the 
characters displayed. The "DOT cLocK" 
output however is not the output of 
IC 18 -b but rather the output of AND -OR- 

INVERT gate ICI1 -a. Its output is 
normally high, but goes low for about 
30 ns each time IC18 -b resets. This 
30 -ns pulse time is set by the propa- 
gation time of IC 18 -b and IC 11 -a and 
is very hard if not impossible to see 
with most oscilloscopes. This "DOT 
CLOCK is used to toggle "dot bit" 
shift registers IC23 and IC24. 

The horizontal dot data for each 

HALF -SIZE FOIL PATTERNS OF THE MEMORY circuit board. The patterns are, going from 
left to right, the top, bottom, combination, and component layout. 

bits have been clocked out. It senses 
by detecting the one's that have been 
shifted into the register serially while 
the significant dot data was being 
clocked out by the "dot clock." This 
low transistion on the output of IC25 
which is inverted by IC12 -b changes 

The following items are available from 
Southwest Technical Products Corp.. 
219 W. Rhapsody, San Antonio, TX. 

=CT -1024 Terminal System Kit with 
1024 Memory Card - less cabinet or 
power supply. $175.00 postpaid. 

=CT -E Screen Read Plug -in Card kit. 
$17.50 postpaid. 

=CT -M Manual Cursor Control Plug - 
in Card kit. $11.50 postpaid. 

-CT -P Power Supply for CT -1024 - 
115 -230 Volt Primaries. $15.50 postpaid. 

=KPD -2 Keyboard Kit - 53 Keys. 
$39.95 postpaid. 

rows 1 thru 7, rows I Ihru 7 of the 
character are decoded and processed, 
but when IC5 -b sees the 8 and 9 
counts of the row counter through 
IC 12 -a, its output goes low thus en- 
abling the video blanking circuitry 
which forces all zeros to the row select 
of the 2513 character generator creat- 
ing the other two blank lines. 

Going back to the dot register now, 
note that each time pin 6 goes high 
and the dot register is set up to paral- 
lel load, new data and IC14 is incre- 
mented as well thus keeping track of 
which of the 32 horizontal character 
positions we are working with. 

Next month, the article concludes 
with the technical description of the 
circuits and the construction details. 
The schematic diagram of the memory 
circuit will also be given. 

(continued next month) 















TV Typewriter II 
screen -read board 
Add this optional plug -in board to the TV Typewriter ll 
and you can automatically access information that has 
been typed onto the TV screen. 

by ED COLLE 

IF YOU EVER NEED TO USE YOUR TV 

Typewriter II (see Radio -Electronics, 
Feb. 1975 issue) in a situation where 
you want to acquire information that 
has been typed onto the TV screen and 
into another parallel input device, you 
will probably want to use the screen 
read board. The TV Typewriter II's 
memory is constantly addressed and 
read out to generate the video data 
used by the television display. So the 
idea is to capture and hold the data in 
a particular location in memory and 
tell the parallel input device thru a 
"data ready" line that the data is ready 
to be used. When the parallel input de- 
vice accepts the data, it in turn tells the 
screen read board thru the "data ac- 
cepted" line to seek and provide data 
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in the next character location. The 
screen read board retrieves informa- 
tion in the screen cursor location and 
continues until a manual switch stop 
command is given or if desired, until 
an exclamation point is encountered. 

Since the cursor is automatically ad- 
vanced by the screen read board, it is 
seldom seen at fast read rates that may 
be as high as the memory read speed or 
16.6 ms. This speed can only be 
achieved if the parallel input device 
connected to the screen read board can 
accept the data at a one character -per- 
microsecond or faster rate. This speed 
is very useful when performing mem- 
ory search routines where you are look- 
ing for a specific character or symbol 
somewhere in memory. If the device 

o 
000 

oo 0 

connected to the screen read board is 

not capable of handling a 1 -ms acqui- 
sition time, but is capable of a 63 -ms 
rate, the entire screen can be read in 
about 500 milliseconds. In both situa- 
tions, however, up to 16.6 milliseconds 
of delay may be encountered between 
the time the read command is given and 
the time the screen read board actually 
begins accessing data. This allows the 
memory address counters to cycle to 
the current cursor location. 

The entire circuit is built on a 3-1/16 
in. X 4th in. fiber glass circuit board 
which is plugged onto connector strips 
J5 and J6 on the main board of the TV 
Typewriter II next to the cursor board. 

(continued on page 76) 
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PARTS LIST 
R1, R3 -R7 -1000 ohms, 1/4 -watt, 10% 
R2 -4700 ohms, 1/4 -watt, 10% 
C1 -1000 pF polystyrene 

C2 -100 pF polystyrene 
C3, C4 -0.1 MF, 12V 
D1 -1N914 silicon diode 
Q1- 2N5129 transistor 

J6 

IC1, IC2, IC4, IC5 -7474 dual type D flip - 
flop 

IC3 -7430 eight input NAND gate 
IC6 -7410 triple 3 -input NAND gate. 
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Anybody 
who's into 
electronics 
certainly should be getting 
the everyday convenience and 
family security of automatic garage 
door operation ...especially 
now, with Perma Power's 
great Electro Lift 
opener... 
made to fit 
in the trunk 
of your car, 
designed for 
easy handling 
and simple 
do- it- yourself 
installation. 
Available now at a 
surprisingly low price from 
your distributor. 

P.S. Show off your opener to 
your friends and neighbors. You'll 
probably be able to pay for yours 
with what you make installing 
openers for them. 

PErma PowEr 
Chamberlain Manufacturing Corporation 
Perma Power Division 
845 Larch Avenue, Elmhurst, Illinois 60126 
Telephone (312) 279 -3600 

Circle 23 on reader service card 

SCREEN -READ BOARD 
(continued from page 36) 

How it works 
Figure 1 shows the schematic dia- 

gram. The "compare" and "load 
strobe" signals from the main board 
tell the screen read board when the 
memory has been indexed to the cur- 
rent cursor location and when the data 
is actually ready for reading. These 
signals are gated with the "ready to 
load" signal from ICI pin 8 forcing 
IC6 -c pin 12 low and transistor Q1's 
collector high. This loads each of the 
holding registers, ICI -a, IC2, IC4 and 
IC5 -b, with the memory data located 
in the cursor position. The "data 
ready" line goes high and the "ready 
to load" line, ICI pin 8, goes low sig- 
naling that valid data is contained in 
the holding registers and inhibiting 
106 -c from clocking in new data. The 
cursor is also advanced one forward 
position or carriage return /line feed 
if in column 32, since the "data ready" 
line drives a transistor on the cursor 
board which is wire OR'ed to the cur- 
sor counter "forward" input on the 

DATA 
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TO 
MEMORY 

DATA 
OUT 

J7 

Al o 1 

A20 
A30 
A4 0 
A5 0 
A6 O 

A7 o 
A8 0 
AS 0 

CE o 
5o 

GND o 
AO O 

BIT 6 o I 

R/W o 

main board. It is for this reason that 
the screen read board must always be 
used in conjunction with a cursor con- 
trol board. 

When the device connected to the 
read board accepts data it must put a 
low on the "data accepted" line, J6 -8. 
This in turn dumps the holding reg- 
isters and resets the "data ready" line. 
A variable delay has been built into the 
read board which allows for a prema- 
ture "data accepted" acknowledge- 
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FIG. 4- COMPONENT LAYOUT. 
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FIG. 5 -JACK INTERCONNECTION diagram of TV Typewriter II. 



ment since some devices connected to 
the read board generate the acknowl- 
edge signal and yet require that the 
holding registers not be dumped im- 
mediately. The delay time can be in- 
creased by making capacitor Cl lar- 
ger, however, for maximum output 
speed the capacitor should be made as 

small as possible with a minimum 
capacitance of 100 pF. New data is 

then loaded into the holding registers 
and the "data ready" line goes high, 
completing one cycle of the operation 
which continues until a stop command 
is received from the screen read ON/ 
OFF switch, or if the auto stop jumper 
is installed, a !. This clocks the Q out- 
put of IC5 -a low and stops the screen 
read function. The controlled start in- 
put, J6 -9, must be pulsed low either 
with a manually operated switch, com- 
puter controlled cursor or a combina- 
tion since the input may he wire OR'ed 
to initally start the read sequence or 
restart it after a stop. Note however 
that the screen read ON /OFF switch 
must be in the ON position. 

DIAGRAM SHOWS how both foil patterns 
overlap to form a double -sided board. 

Assembly 
The hoard assembly is easy since 

there aren't many parts, but be sure 
to orient the transistor, diode and inte- 
grated circuits correctly. The foil pat- 
tern for both sides of the double -sided 
board is shown in Figs. 2 & 3. Figure 4 
shows the component layout. When 
plugging the assembled screen read 
hoard onto the main hoard, he sure 
not to plug in the board backwards. 
Since all of the pins were used there 
was not room for an indexing key, so 
he sure to orient the board the same as 

the memory and cursor boards. Also 
be sure that the main board of the ter- 
minal is working properly before plug- 
ging in the screen read board onto it. 
The jack interconnection diagram of 
the TV Typewriter If is shown in Fig. 
5. 

You can use the jack interconnection 
diagram of the TV Typewriter II to de- 
termine how the screen -read board con- 
nects to the rest of the circuitry. R -E 

Great leap ahead for pay TV 
due with satellite programming 

More than 800,000 persons will be 
served with Home Box Office pay cable 
television programs by one company 
alone this Fall. Teleprompter, largest 
cable TV operator in the country, plans 
to build 24 earth stations across the 
country to receive programs via satellite 
and retransmit them to its subscribers. 
The new service will be available to 82 
of Teleprompter's 140 cable system by 
the end of 1976. 

Home Box Office has contracted with 
RCA Global Service for satellite facilities 
and will begin distributing programs by 
satellite late this year. At present, it 

provides about 70 hours of programming 
a week over cable and microwave nets. 

Manhattan Cable Television, which 
has a franchise for the lower half of Man- 
hattan, NY, now offers Home Box Office 
programs to more than 17,000 sub- 
scribers. They pay $9 per month for the 
special paid program service in addition 
to $9 per month for the regular cable 
hookup. Teleprompter, covering the up- 
per half of Manhattan, is offering Home 
Box Office programs to its 55,000 sub- 
scribers, beginning late summer or early 
Fall. It also expects to be able to offer 
the pay programs by microwave trans- 
mission to seven other Teleprompter 
cable systems in New Jersey, New York 
and Connecticut. 

What does it take 
to build the 

world's smallest 
scientific calculator? 

About three hours. And $29.95 
Now you can put together 

the world's thinnest, lightest 
scientific calculator from eight 
groups of components, using 
only a soldering iron and a 

pair of cutters. 
(Complete instructions are 

included, of course. And our 
Service Department will help 
you with any questions that 
come up.) 

For an incredible $29.95, 
look what the Sinclair 
Scientific can do: 

sin and arcsin 
cos and arccos 

tan and arctan 
automatic squaring 
automatic doubling 
log and antilog (base 10) 

giving quick access to 
x' (including square 
and other roots) 

four basic arithmetic 
functions 

plus scientific notation 
(10 -99 to 10 +99). 

r 
Tu: POLYTRONIX 

14 E. 28th St., Suite 324 
New York, N.Y. 10016 

Ir.d 
.,to 
. 

Scientific 

57.2958' 
230259 
271828 
314159 

J 

Designing the Sinclair 
Scientific was no small feat of 
engineering. But you don't 
have to be an engineer to 
assemble it with our kit. 
Correctly assembled kits and 
parts guaranteed for 1 year by 
Sinclair. 

How to get your 
Sinclair Scientific. 

Please send me Sinclair Scientific Calculator Kits at 329.95 each. Add 
$3.50 per unit shipping and insurance. Shipped complete with batteries, case. 
and comprehensive instructions. Enclosed is my check for s For 
immediate shipment please forward Cashiers Check or Money Order. Please 
allow 2 weeks for shipment if personal check is enclosed. New York residents 
add sales tax. 

NAMF 

ADDRESS 

CITY STATE TIP 
Correctly Assembled Kits und Parts Guaranteed for Ye Year by Manufacturer 

omumm 

Kit Components 
Coil 
1.S1 chip 
Interface chips 
Printed circuit 

board 
Keyboard panel 
Electronic corn. 

ponents pack 
Batteries, battery 

assembly and 
on /o8 switch 

Specifications 
1 Functions 

4 arithmetic 
2 logarithmic 
6 trigonometric 

Keyboard: 
18 key format 
with 4 "triple 
action" 
fudction keys 

Dbplay: 
s digit mantissa 

dig t exponent 
(both signable) 

Case mouldings, 
with buttons, 
windows and 
light-up display 
in position 

Soft carrying 
wallet 

Comprehensive 
instructions 

Assembly time is 
about 3 hours. 

Exponent: 
200-decade 
ran e, from 
lo_aato IO'" 

Logic: 
Reverse Polish, 
with post -fixed 
Oper ,Ors 

Power Source: 
Battery 
operated with 
4 AAA batteries 

She: 4 ri " high; 
2" wide; 
11,j0" thick 

Weight: 3'S, oz. s-lair 
SCIENTIFIC 

77 
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TV Typewriter II 
manual cursor board 
Add this optional plug -in board to the TV Typewriter 11 

and you can manually position the cursor 
anywhere on the TV screen. 

by ED COLLE 

IF YOU HAVE BUILT THE TV TYPEWRITER 

II that has recently appeared in Radio 
Electronics (see Feb. 1975 issue), 
you've probably been waiting for the 
manual cursor plug -in option. This 
board allows you to manually, with 
pushbutton switches, move the cursor 
one space left, right, up or down as well 
as home -up, erase to end of line (EOL) 
and erase to end of frame (EOF). The 
last three options, home -up, erase EOL 
and erase EOF do not require the 
cursor board but it is recommended. 

The circuitry provides the switch de- 
bouncing necessary to prevent multiple 
cursor counting thus insuring the cur- 
sor jumps only one position each time 
a directional button is depressed. The 
control switches themselves are SPST 
normally open pushbutton switches 
that should be mounted on an alumi- 
num strip just in front of the keyboard. 
The debouncing delay provided is 100 
milliseconds, but longer delays can be 
achieved by increasing the capacitance 
of Cl (see Fig. 1). The entire circuit is 

built on a 3-1/16 in. x 4-1/2 in. fiber- 
glass circuit board that plugs into the 
main board of the TV Typewriter II 
on connector strips J3 and J4 just be- 
hind the memory board. Switch con- 
nections to the cursor board are pro- 
vided on the nine pin connector 
attached to the circuit board. 

How it works 
Since all of the pushbutton control 

switches are normally open, the switch 
inputs are all tied high with resistors 

PARTS LIST 
All resistors are 1/4 watt, 10 %, unless 
noted. 
R1 -R7, R10, R12, R13 -1000 ohms 
R8, R9 -5600 ohms 
R11 -2200 ohms 
Cl- 33 -AF, 6 volts, electrolytic 
C2, C3- 100 -pF polystyrene 
C4- 0.1 -AF, 12 volts 
D1 -1 N914 silicon diode 
IC1, IC5 -7403 quad NAND gate 
IC2 -74123 dual one -shot multivibrator 
IC3 -7430 eight -input NAND gate 
IC4 -7404 hex inverter 
Q1- 2N5129 transistor. 

R1 -R7. The input commands are di- 
rected to the output NAND gates (ICI, 
IC5 -a, IC5 -b and IC5 -c) through in- 
verters IC4 and IC5. Note that none of 
the control switches affect the output 
gates unless the logic signal from pin 5 

of IC2 -b is high. 1C3 monitors the con- 
trol switches and its output goes high 
when any one of the seven switches are 
depressed. This forces the Q output of 
IC2 -a low where it will remain for ap- 

GND 

J3 
READ 0 

ADVANCE 

+5V 

proximately 100 ms. After the 100 -ms 

delay, the Q output of IC2 -a goes high 
again. This triggers IC2 -b forcing its Q 
output high for 1µs. This gates the ap- 
propriate control command into the TV 
Typewriter II circuitry. 

Assembly and use 
It's not very difficult to assemble the 

unit, just be sure to orient the integrated 
circuits, diode, electrolytic capacitor, 

^C7 R1 
1K 

C3 
100pF 

I 

R12 
1K 

13 

11; ® 6 4 

5 

1;° 
4 10 

9 

iltt 
8 10 

9 

® 12 

12 
z 

FIG. 1- MANUAL CURSOR BOARD schematic. 
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FIG. 2- COMPONENT PLACEMENT diagram. 
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0000 O 00 000000 
X -RAY VIEW of the double -sided printed cir- 
cuit board. 

TOP 

MADE IN U.S.A. 

DLS 
FIG. 3 -FOIL PATTERN of component side of 
double -sided board shown full size. 

transistor and connector correctly. Fig- 
ure 2 shows the component layout. The 
connector is notched and must be in- 
stalled exactly as shown in the compo- 
nent side of the foil pattern (Fig. 3). 
There is a provision for an indexing key 
on the mounting connectors, J3 and J4, 
so after soldering the connectors insert 
a nylon plug in J3 pin 9. This pin is 
marked with an arrow on the foil side 
of the board (See Fig. 4). If you have 

FIG. 4-FOIL PATTERN of foil side of double-sided 
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FIG. 5 -JACK INTERCONNECTION DIAGRAM of TV Typewriter II. 

any problems, check to see if the cursor 
board is working correctly by checking 
it with a voltmeter and scope. If your 
TV Typewriter II has never been used, 
be sure to check it out first without the 

cursor board. The cursor board should 
not be plugged in until the main board 
has been thoroughly checked out. The 
jack interconnection diagram of TV 
Typewriter II is shown in Fig. 5. R -E 
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