Maybe noisy and expensive Teletype machineé turn you off. This thermal printer from
Telpar can serve as a quiet (and economical) replacement.

Charles R. Carpenter
Consultant Resources Co.
2228 Montclair PI.
Carroliton TX 75006

printing the programs | am
writing using my KIM-1 has
become quite desirable (at
least from my viewpoint).
Longer programs have resulted
as my skills have In-
creased—growing to over 70
lines In Tiny BASIC and even
longer In 6502 assembly
language.

Checking widely separated
timing loops and counting
chains is difficult when you're
using only a TV display (very
handy for writing and editing

th?'j'gh —NO waste paper). (ayout shot of complete system: KIM-1 in redwood enclosure and KIM-2, 4K memory; ACT-1 TTY type
Writing long programs by hand  TyT with monitor; tape recorders; PS-40 printer; computerist power supply—modified.
Isn't always practical either.

I've committed myselfto hobby and | had no desire to build 110 baud—Teletype speed. The terested enough to learn more.
computing and have some something that might make a data also indicated serial input. A couple of days later | called

longer-range, work-related in-  printer usable In my system. It seemed to be just what | the company and | talked to
terests. At this point | was con- Mid June brought the Na- wanted; now | was at least In-  Rick Ables, vice-president of
vinced | needed a printer. tional Computer Conference

| had been checking printer (and me) to nearby Dallas.
ads in all the hobby magazines ~ While checking oul the per-
for some time, but the informa- sonal computing exhibits, a [ POWER ]
tion | found was either conflict-  display by Telpar, Inc., caught e

Ing, confusing or otherwise my eye. The Telpar PS-40 LL,,,_

uninformative. | could not tell printer was being demon- ’ — o
whether the varlous printers strated, and it was printing with PS-40 — D

would work with my KIM-1. The  only a keyboard connected to .:m:f” ..] prig S
ads elther contained nothing it. (The significance of this did T 1 | kD i
about the interface connec- not occur to me until later.) ! l [

tlons or addressed themselves | picked up the data sheet m“ﬁ! jwwﬂv “:‘:;oﬂo

to RS-232C and parallel con- and went on my way. When | himance L (acT-1 Tvr)

nections. KIM-1 has a serial, looked at the sheet, | saw that

Teletype-oriented Interface, the basic printing speed was Fig. 1. Serial receive-only block diagram.
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Function Pinnumber

To From
Serial input (active low) B-6 *KIM-1(A-U)
Serlal ground B-20 KIM-1 (A-1)
Standby switch B-7 B-5
Paper advance (momentary) A-18 B-5
Jumper A5 A7
Jumper A6 A15
Jumper A-15 B-15
Jumper A8 A13
+18V B-12 Supply
Gnd B-5
+16V B-23
Gnd A-23
+12v A-28
+5V A-21
Gnd B8-20 Supply

“1k pull-up resistor required from KIM-1 pins (A-U) to (A-S)
Note: Transpose numbers from the numbered pins to the adjacent
pins on the lettered side.

engineering. Here's what |
learned.

PS-40 Capabilities

Telpar's PS-40-3C-1 can do
more than just print. For In-
stance:

®PS-40 can be a complete
Teletype repiacement.

® Connected for serlal recelve
(the way | use It), It will print
whatever valid serlal data out-
put it receives from my KIM-1.

®Connected to an ASCII
keyboard, the PS-40 can be the
soie I/O for most of the popular
microcomputers.

@ Connected to a KIM-1 com-
mand generator, It will print
assembly-language programs
(uses the KIM-1 keyboard main-
ly, but makes KIM think It's con-
nected to a Teletype).

More about the PS-40 applica-
tions—other than serial
receive—later. The system, as |
have assembied and am using
it, Is illustrated In Fig. 1.

Making the Connections
Operating the printer re-
quires connection to a power
supply: the serlal data output
from KIM-1 (requires a pull-up
reslstor) and some jumpers on
the 56-pin edge connector sup-
plied with the printer for the
PS-40 circult board. Make ail
connections on the 56-pin edge
connector first (before you con-
nect It to the printer). After
these connectlons are com-

Table 1.

pleted, check everything
carefully (have someone else
check It, too, If possibie). Then
instail the edge connector on
the PS-40 circuit board. Make
sure the numbered side Is up.
Ali this caution will eliminate a
return trip to Telpar for repairs.
The connections to the 56-pin
edge connector for serlal
recelve mode at 110 baud are
shown in Table 1. Fig. 2Is a plc-
torial of the pIn connections.

Power supplies for the PS-40
can be obtained locally and
modified, if needed, to supply
the required voltages. Telpar
has a supply avallable
(Including =12 V If RS-232C con-

nections are used). Those of
you having a more adventurous
nature may want to build your

own power supply. Schematics
(Figs. 3 and 4) of the Telpar
power-supply circuits and a
suggested power-supply circuit
are included for reference.

Be sure your power source
can suppiy peak power for the
printer with adequate regula-
tion. During carriage return, the
printer motors (18 V) take peak
current for more than a second,
and during printing, the print
head (16 V) hits its peak require-
ments for each character
printed. Power-suppiy re-
quirements for each output are
shown in Table 2.

Print-head voltage is critical
and requires close control. It
cannot exceed 16 V, .but can
drop a maximum of 1 V during
peak current. Voitages ex-
ceeding 16 V are likely to
damage the print head. A final
word of caution: If the power
supply you use won't deliver
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Fig. 2. PS-40 connector, serial receive-input and power connec-
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Fig. 3. PS-40 power-supply schematic.
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Telpar PS-40 printer and character set.

enough power, the printer prob-
ably won’t function properly.

Checking Operations

Now that all the connections
are made and everything Is
ready, system and printer
operation can be checked.
First, turn on your computer
and any other system com-
ponents and verify normal
operation. Turn on power to the
printer (standby switch at run).
A carriage return and line feed
are the correct first responses
of the printer at power on.

Load a roll of speclal thermal
paper (be sure to order some)
into the printer before proceed-
ing further. Printing without
paper behind the print head can
damage it. There are right and
wrong sides of the paper, so be
sure to start it right. A diagram
on the printer shows the paper
feeding Into the paper-drive
mechanism from the bottom of
the roll. Start a trimmed edge of
paper into the printer and press
the paper-feed switch. Con-
tinuous paper advance occurs
when this connection is made,
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Fig. 4. Suggested power-supply schematic.
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allowing paper to feed auto-
matically through the printer.
Now make some entries from
the keyboard and check printer
response. All the characters
(and back-space arrow) In Ex-
ample 1 are possible.

if a framing error (a series of
vertical lines) occurs, check the
polarity of the output signal.
The jumpers are wired for an ac-
tive low (negative-going) signal.
This is the output signal polarl-
ty from KIM-1, An active high
(positive-going) signal should
be connected directiy to pin
A-T.

if the printer does not run,
disconnect power and check ail
connections, if the standby
switch is In standby, or pin B-7
Is grounded, the printer will not
run. Disconnect the edge con-
nector and measure the unioad-
ed voltages. If these are cor-
rect, turn off the supply. After

the supplies have discharged,
reconnect the edge connector
and make another voltage
measurement. Anything out of
order means a short circuit or
excessive load. Recheck
overall system operation again.
More than llkely some littie
thing was Inadvertently
overlooked.

Some other features of the
PS-40 can be examined, now
that everything is working OK.
My TVT keyboard has a capital-
letters-lock key, and when |
released It, | found the PS-40
would print small capsIna5x5
dot matrix. (It prints large caps
Ina 5x7 dot matrix.) The lower-
case output emerges as upper-
case on my TVT but prints as
small caps on the PS-40. Tiny
BASIC, my present interpreter,
does not recognize the lower-
case outputs as commands or
statements, but for REM and
PRINT commands, any valid
data inside the quotes will
print. Example 2 shows what |
mean. Typing a line longer than
48 characters is no problem
either (see Example 3).

As you can see, a form of text
editing and word processing is
possible with the PS-40. | have
used it as a pseudo-typewriter
also. A final note on operating
the PS-40: It really is quiet. |
worked mostly early mornings
and late evenings preparing
this article, and was able to do
all the testing and printing
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Fig. 5. Teletype replacement
block diagram.

ASCII KEYBOARD

+18 V—1.5 Amp max @ iess than 50 percent duty cycle.
+16 V—2.5 Amp peak for 2 us dropping to 1.25 Amp for 6 us @ 35

percent duty cycle.
+5 V—0.6 Amp continuous.
+12 V—0.1 Amp continuous.

=12 V—0.05 Amp continuous (RS-232C only).

Table 2.



without disturbing anyone (on-
ly a few feet away in adjacent
rooms). Teletype-like operation
with the PS-40 is also possible.
Used in this manner, the PS-40
can be the only I/O needed to
communicate with a Teletype,
serial-data-oriented microcom-
puter. An ASCI| keyboard with
seven data bits and a negative-
golng strobe are also required.
Fig. 5 illustrates a system con-
figuration, and Fig. 6 is a con-
nection diagram for the 56-pin
edge connector. You may need
to provide an inverter for the
strobe to make the polarity cor-
rect; a spare 7404 IC will do this
job nicely. As before, make all
the connections to the edge

connector first, then connect it
to the printer. When everthing's
connected and checked out,
use the KIM-1 users' manual as
a guide for proper Teletype
operatlon.

If printing assembly-
language listings and memory
dumps is your only require-
ment, a conceptual KIM-1 com-
mand generator circuit may be
all that's needed. In Figs. 7 and
8, | have Included lllustrations
of this concept: Fig. 7 shows
the block diagram of the
system, and Fig. 8 is a concept
circuit for the character
generator. Remember, this is
only a concept. | have done
similar things using my ACT-1

PARALLEL
Ae__DATA

@ [

COMMANG
GENERATOR

Fig. 7. KIM-1 command generator concept diagram.

TVT, and that's where | got the
Idea. If you try it and it works, |
am sure Kilobaud would like to
tell the rest of the world for you.

As a manufacturing
engineer, | found the Telpar
PS-40 printer well constructed.
There are a couple of problem
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Fig. 8. Command generator schematic.

areas (requires a multiple-
output power source; uses
speclal thermal paper), but |
consider them minor.

| estimated the cost of
building a power supply from
Radio Shack parts at $30 to $35.
A well-stocked junk box
reduces the cost much further.
A roll of thermal paper from
Telpar is no more expensive
than one of TTY paper and lasts
a long time (I have printed
everything in sight and not yet
used half a roll). A 48-column,
5%-inch-wide roll Is $3 from
Telpar, Inc., 4132A Billy Mit-
chell Rd, PO Box 796, Addison
TX 75001. The PS-40 costs $4.

Incorporating this printer in-
to my system has been a
rewarding experience. The peo-
ple at Telpar are friendly and
pleasant to work with. Rick
Ables patiently went over (and
over) the operation of the
printer and explained all my
questions; and Mr. Hanschen,
the president of Telpar, made It
all possible. Without their help
and cooperatlon, this article
might not have been written.®



