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}TARRANIT

EAL Conmr:nications Cor?. wa,rratrrts that the components supplied

in the ST-5 Autostart kit shall be free of defects und.er nor-

mal use and. se:srice for a period. of one year. Should. any

d.efects occur within the warranty period., notify EAL Comtzul-

cations Cor?. proqptly. The wamarrty period. is measured from

the d.ate of the ori-ginaI invoice to the postnark d.ate of yor:r

notification letter.

This wamanty applies only to parts suppried. j-n the kit, and-

d.oes not apply to anJr components which, in the judgenent of

HAt Comuruications Corp., were da.rnaged. by incorrect use or

constnrctj-on 'on the part of the kit brrlld.er.

[his warrarrty is and sha]l be i-n lieu of aLl other warranties

whether e:cpressed. or irnplied., and of a}l othe: obligations

or liabilities on the parb of HAL Coumunications Cor?. resulting

from the installation or use of this kit.
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Copyright @ tgll by HAL Comr.rnications Cor1r., Urbana, Illinois.
Printed. in the Urrited. States of Anerica. A}J- rights rese:sred..
Contents of this publication ua6r not be reproduced. in aqr fom
without the written pemission of the coplrcight ouner.
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f . il{moDuc[roN

Ihe ST-5AS kit is desi.gned. to supplement the ST-5 RTIY

Denodulator by provid.ing a sinple and. reliable autostart

and motor-control system. The autostart circuitry is

patterned. after the proven SI-5 circuits, utillzing one

operational e.mtr'lifier and. two PNP transj-stors. It features

a mark-hold. and. motor power control. Ad.d.ing the autostart

system to a stand.ard S[-5 reqrrlres only a few simp]e mod.i-

fications to the d.enodulator. A11 power required. for the

operatS.on of the ST-5AS is obtained fron the S[-5.



2. SPECIFICATIONS

Input control voltage reqrrired.
to Ittripf r autostart

Autostart Sandwidth(\

Autostart Response fi.me

Motor Control Time

Relar Contacts

Power Requlrements_

2.50v to h.20V (ad justable)

850 shift 275 Ez lvlin.
U0 shift 275 Hz Min.

2 to h second.s

30 t 10 second.s

10 a.mperes @ 120 VAC

+LZY regulated., 5 na
-12V regulated., 10 ma

-J,2 to -15Y unregrrlated., 115 na



3. CONSIRUCIIoN AI{D rNSTArrATloN

Installing the ST-5AS is gimfl]r a matter of assembling the circuit board,

and. connecting i-t to the S[-5 d.emodulator, and. to the printer uotor.

Although it is easiest to build. the autostart and. the d.enodulator at the

sane tj-me, the autostart can be ad.cLed. to the S[-5 later with a ninimun of

effort.

llhile it may be possible to use the ST-5AS with other d.enodulators, it nay

be necessarJr to mo&ify the cLenodulator or the autostarb itself . IlAf, Conurxri-

cations Corp. d.oes not wamarrt either parts or circrrlt perfomance when

the autostart is used. with demoduLators other than the ST-5, nor can it

provid.e interface d.ata for other denodulators.

Assernbline the Circuit Board,

lhe ST-5AS kit is ertremely sinrple to const:nrct. All components of the

autostart, with the exception of the reIay, switches, and. connectors, atre

mounted- on the ci-rcuit board.

Referring to the S[-5AS ]ayout drawing, ir""=t tire components in thei-r

proper positions on the board.. Note the polarities of the d.iod.es and.

electrolybic capacitors; C2 and. C3 are mounted with their positive end.s

ground.ed. 3e sure that OA-1 is orj-ented. correctly bef ore sold.ering. All

components except RI, R9, C3, QJ, Q2, and. D5 are placed hori.zontally on

the circrrlt board.. [he swi.tches, re1ay, and. 120 VAC printer motor con-

nector should. be mounted. at convenient locations on the cabinet.



Modif.vine the ST-5

lhe relatively simple mo&ificatj-ons required. to the Sf-5 a^re in&lcated. in

the ST-5 schematic (figure 3) and. partial pictorial dlagra.ms (figures l+A,

L3, hC). fltre principle nod.ification is the ad.d.ition of a 33K resistor (neg)

i-n paraIlel with a luhrh8 d.iod.e (D O) :.n tfre signal path from the slicer(To9N)

to the keyer transistor (2N5555). on EAt ST-5 circuit board.s pr:rchased after

April l, L973, exbra holes have been provid.ed., as ind.icated. in Figure L3.

Note that the path mrst be broken at the point narked. X. . .X. On earlier

ST-5 circuit board.s, it wiLl be necessar;r to ad.d. an assembly consisting of

resistors R27, R29, and. Dj-od.e D10 in the clrcrrtt board. location fomerly

occupied by R27. Constnrction of the assembly and. correct connection points

are i-nd.icated in Figrrre LA. New holes nay be drilLed., or the eomponents

nay be sold.ered. on the back of the printed. circuj-t board..

The receive-standby switch in the ST-5 j-s changed. to a DPUI type to provid.e

manual control of the printer motor. One pole is wired. the same as the ori-
gi-nal switch. [kte other po]e is wired. to the autostart re]ay as shown in

-E'l-gu.re l-.

The rest of the installation involves runrrirg wires from points AA, A3, AC,

AD, AEr and Atr' on the ST-5 board. to the comesponding points on the auto-

start board. ind.icared. in the ST-5AS schematj-c (figure ]). Note that the AC

power for the motor is not fused. in the d.emodulator--fusing should be pro-

vid.ed. at the rnachine itself .

The ST-5 d.enodulator and. ST-IAS autostart a,re furnished. with a ground.ed., three-

wire power cord. and socket. Do not d.efeat the gror.m&ing; use it --it may save

h



yollr life. Be particularly sure that the nachine frame is also well

ground.ed.. Defeating the power line ground. voj.d.s alL EAL Conmr.urications

Cor?. wa^rratrrties .



h. usrNc rm s[-5 ltrrg Aurosrax[

With the autostart featr:re switched. off , the ST-5 will operate exactly as

if the autostart circuits were not present. flkre receiver is tr.med. to a

R[tY signal and is ad.justed. so that the tr.rning meter d.eflects upsca]e and.

changes very little as the inconlng signal shj-fts between rnark and space.

If the standby switch is set to the receive position, printing will start

as soon as the slgnal is correctly tuned..

To use the autostart, throw the arrtostart switch to the rrorltt position.

llre printer w111 be locked in the mark-hold. corr&ltion r^rhen no signal j-s

present or when the inconing signal is improperly tr:ned. t'uning is the

same as without autostart I however, printing will not begin until three

or four second.s after correct trxuing is achi-eved.. [Lre motor, if off ,

will then be switched. on and. the keyer stage will be released. fron the

mark-hold. state. When the inconlng signal is lost or becomes nlstuned.,

the keyer will switch back to uark-hoId.. flkre printer motor wil] remain

on for about 30 second.s, allowing tine to retr.me the recei-ver or seareh

for a different signal. !

With a little practice, it will become easy to tune the receiver with the

autostart active. flhe autostart will prevent the prJ-nter from nmn:ing

open or printing garble during tuning.

Because it employs a broadband., linear illscrinlnator, the basic ST-5 is vezy

tolerarrt of improper tr-uring and. of signals with i-ncorrect frequency shlfts.

[tre autostart band.width, however, is fairly na^rrow (about 275 Hz), so it

is more inportant to tr:ne carefully when using autostart. Signals with



shifts which do not closely natch those of the S[-5 d.iscrininators may

not trip the autostart clrcuit. Itrese signals nalr be printed. by swi-tehing

the aut ostart off .



5. ImoRY 0F OPEAAIIoN

Ihe ST-5AS uses the meter signal of the ST-5 to sense the presence or

absence of R[[Y signals. fkre meter si-gna1 is d.erived. by d.etecting a por-

tion of the uark and. space outputs of the fligssiminator, as shown i-n the

ST-5 schematic (figure 3). Itre ST-5 d.etector d.iod.es D3 and. Dh produce a

positive voltage output for either mark or space at the base of transistor

QI. ftre resulting positive voltage at the emitter of at (point AA) j-s

therefore proportional to the natch in frequency between the input signal

and the flf gs3i mi nat or fi-1t ers .

If an RTTY signal of correct shift is tuned. in, the voltage at point AA will

increase to approximately 0.1 volts and will be the sane for both mark and.

space, If the signal is not comectly tr:ned., however, or is not an RIIY

signal, the voltage will fluctuate rapj-d.Iy as the input frequency changes

from nark to space, ff the recei-ved. RTTY signal has a frequency shift

d-i-fferent from the d.emodulator d.:Lscriminators, the voltage at AA ("rrd hence

the meter ind.ication) can be mad.e to remain constant as the input signal

shifts between mark and. space by ttstrad.d,le trrringt]. However, the a.mF1itud.e

of the meter voltage will not be as great as when the input si-gna1 and the

discriminators a^re uatched..

fhe "p1us-plus'r signal from po5-nt AA in the S[-5 is supp]ied. to point 1 of

the autostarb circuitr &s shown in the S[-5AS schematic &iagra.n (figure 1),

fhe operatlonal amplifier, 0A-1, senses the d.ifference in potential between

a 0.7 volt reference source (fo:med. by &iod.e D2 and biasing resj-stor R3) arrd

the "plus-plus't signal, which is reduced. in a,mplitud.e arrd. integrated. by



resistors RI, R10, R2, and C1. Ihe itplus-plustt voltage required. to exceed.

the 0. J volt reference (tfrat is , the tttrip point " ) is acl.justable over a

snall range by resistor R}; fi:rther atLjustnent can be nad.e by changing R2

or R10. Itte turn-on time of the autostart is nontnally three to four second.s

arrd. can be ad.justed by changing the value of Cl errrilorRl ancL Rl0. fhe auto-I
start ban be d.efeated by closing swi-tch 51, which shorts out bias d.j-od.e D2.

l,lhen an RflIY signal is present, the voltage on pi-n 2 of OA-1 exceed.s the

reference voltage applied. to pin I (0.7 volt), and. the output of OA-1 (pir, 5)

qulckly changes from plus 10 to minus L0 volts (t fv). lfllTj-s negati-ve signal

rapi&Ly charges C2 through d.iod.e D3, tuuning on transistors a] and. Q2, the

relayr arrd therefore, the motor. In this cond.ition, diod.e Dh ls reverse

biased. and. the keyer stage of the ST-5 is allowed to firnction.

If the RIIY signal &issappears, 
. 
the trplus-plustr voltage drops below 0. J volt

and., after a ti-ne d.e1ay d.etermlnecl. by CI, the output of OA-1 retur:rs to +10

volts. Diod.e D,l+ imed.iately conducts and. forces the keyer stage of the

Sf-5 into atfmark-hold.ft con&ition, thus preventing the printing of garble

from noise. Also, Diod.e D3 is reverse-bj-asdd. and. 92 starts discharging

through R5. After approxinately 30 second.s, the voltage across C2 has

d.ecreased. sufficiently that Q], Q2, the relay, and the motor all tur:a off .

Manual control of the motor i-s also provi-d.ed by ad.d.ir:g a pole to the ST-!t"

recej-ve-standby switch.



In

of

6. rnOIIBTESHOOIING

case the ST-5AS d.oes not work correctly, carefully recheck the wirir:g

the eircrrlt board. and. all interconnections to the ST-5 board. and. the

relay. Often a friend. can find wiring errors the build.er has repeated.ly

overlooked..

If the wiring is conect and the problem persi-sts, measlrre the voltages

at the points listed. in the following table. [Lre voltages listed. a,re

approximate and ninor d.eviations a,re acceptable. A 201000 ohns-per-volt

rultj-meter is ad.equate for all measu.rements except those at pin 3 of the

operatior:aI anph-fi-er (On-f ) ,rrd the base of Q-1. At these points, use a

meter havi-ng an i-nput imIred.ance of 10 negohns or more (such as a WWi or

FETVM) . Measure the voltages und.er two cond.:Ltions 3 first , with no signal

applied, and. then with a 2l2l Hz nark tone fed to the ST-5 input. Ad.just

the nark tone frequency for a rnaJri-uum ind.ication on the tr:ning meter.

10



ST-5
INPIIT

NO

SIGNAI
MAM(

SIGNAT

CK[. BD. No. I
rtlnz

rnil3

rrrn. l+

nlttrS

rrn6

rilil7

rrltnB

ilrrilg

0A-1, pi.n 2

il

il

ll3

,6

Ql base

Q1 enltter

0v

+11.5 (rra12rr)

+o.62x

+10.0

-12.3 ( tt-12rr )

-20.0

o (crm)

-20.0

-20.0

0

+o.62

+10.6

-o.h

0

+7.0v

+11.5 (tta12rt)

+0.62x

+10.0

-12.3 ( tt-12rr )

-0.08

o (cruo)

-L2.3

-w.2

+0.95

+o.62

-10.0

-B. o

-9.2

xsl j-n ffAuto-Onf? position

If checking these voltages d.oes not lead. to a solution of the

probren, please write the factory, fully e:qrlaining the d.iffi-
culti-es and measurements mad.e.
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7 . DTAGRAI4S

The schematics and. parts layout drawings €lre shown on the

following pages.

L2
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Point AA

(Numbers m This Side)

h1'{i

{,Hwl-r L JoL-

Reploce Rn (2.2k)
with this ossembly:

Point AB

R27
2.2k

ll- Point AC

bose of Q2
Pin 1O

oA-2

Fig. 4o Mod if icotions Required on Eorly ST-5 K its
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Foint AB

nT,[" btffiPfr:thherer\'rn\r 
lfr-ffi*gi14PointACh lffi t "r3litLr o

--,L dAh$:lIiNunrberor

frl%/iliLftBllssde

Fig. 4b Modif icotions Required onCurrent ST-5 Kits
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*[DB* DIoI

"tDE}'DIo4
. , 

o{DE}* DIo2t{}Fq.- DIo3

6)tttr. Point AD (-I5 unreg.)

UtfffPointv(-Izv)
RIO1 LN L/zW

'Hpointx(+rzv)
t?o L/zW: --

Fig.4c Connection Points on ST-5 Powerr Supply
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B. PARTS T]ST

Reslst ors

1 l+7 ohn, 1 watt1 lK, fiw1 2.2K, L{n

1 loK, *w2 33K, fu1 gw, +*r 100K, tw1 220K, *,1 1neg, fu
1 - 25OK trinpot

Capacit ors

2 22vrh6yr Looour/z'v

Seni-conduct ors

6 U,Il+lhB diodes ( one for Sf-5 nodificati.on
I - MPS3703
1 MtE370
1 - ThfIrI Integrated Circuit

Miscellaneous

1 Circult board.
I 12\tDC relay
I SPSI toggle swltch
I - DPm toggle switch
1 120YAC receptacle -
I marrual
1 Length, hook-up wire
2 - Arg1e brackets
l+ 6-32* screws
5 542 nuts
5 - #e fockwashers

t9


