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WARRANTY

HAL Commrrnications Corp. warrants that the components supplied.

in the ST-5 Aut ost art kit shall be f ree of d-ef ect s r.md-er nor-

mal use and. servi ce f or a peri-od- of one year. Should ary

d.efects occur within the warranty period., notify IIAL Comrrw:*i-

cations Corp. promptly. The waruanty peri-od. is meastlred from

the d-at e of the ori-ginal invoice t o the postmark d.at e of yor-rr

notificati-on letter.

This warranty applies only to parts supplied in the kit, and

d.oes not apply to arry components which, in the judgement of

HAL Comrlrnications Corp. , were d-a.naged. by i-ncorrect use or

construction on the part of the kit build_er.

This warranty is and- shall be in lieu of all other warranties

whether expressed or i-mpIied., and- of all other obligations

or liabilities on the part of HAL Conmr:nicationS Corp. resulting

from the installation or use of this kit.

J(-)ffi)e

Copyrighi 0 tg73 by HAL Conmurricati-ons Corp. , Urbana, Illinois.
Printed- in the United. States of Ameri-ca. A11 ri-ghts rese:rred-.
Contents of this publication may not be reproduced in a:ry fo:m
without the uritten pemission of the copyright ow:ner.
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1. I}IrIRODUCTION

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

Demodulator by provid.ing a simple and reliable autostart

and. motor-control system. The autostart circui-try is

pattertred. after the proven ST-5 circrrits, utilizing one

operational amplifier and. two PNP transistors. It features

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

system to a stand.ard. St-5 requires only a few simple mod.i-

fications to the d.emodulator. A11 power required- for the

operation of the ST-5AS is obtai-ned. from the ST-5.



2. SPECIFICATIONS

Input controf voltage reqrrlred-
to ,'trip" autostart Z.$OV to l+. 2OV (adjustable )

Autostart Bandwid-th
<t

Autostart Response Time

Mot or C ontrol f i-me

Relay Contacts

Power Requirements

B5O shift 275 Hz 1Vlin.

l-70 shift 275 Hz ULLn.

2 to 1+ seconds

30 t 10 second.s

10 anperes @ l2O VAC

+lZY regulated-, 5 *u
-LZV regulated, 10 ma

-12 to -l|V unregulated, 1.l-l ma



3. CONSTRUCTToN AIID TNSTAILATION

Installirrg the ST-5AS is simply a matter of assemblir:g the circuit board.,

and. connecting it to the ST-5 d-emodulator, and to the prj-nter motor"

Althor.rgh it is easi-est to build- the autostart and the demodulator at the

same time, the autostart can be ad-ded. to the ST-5 later with a nini-mr.m of

effort .

!flriIe it may be possible to use the ST-5AS with other demodulators, it may

be necessar1r to mod-ify the d.emodulator or the autostart itself . I{AL Conm.rni-

catj-ons Cor?. d-oes not warrant either parts or circuit performance when

the autostart is used. with demodulators other than the St-5, nor can it

provid.e i-nterface d.ata for other d.emodulators.

Assembling the Circr,l-it Board.

fhe ST-5AS kit is extrenely simple to construct. All components of the

autostart , with the exceptJ-on of the re1ay, switches, and- connectors, are

mounted. on the circui-t board..

Referring to the ST-5AS layout drawirrg,, insert the components in their

proper positi-ons on the board-. Note the polarities of the &iod.es and

el-ectrolybic capacitors; C2 and C3 are mounted. wi-th their positive end.s

ground-ed.. 3e sure that 0A-1 is oriented. correctly before sold-ering. All

components except Rl, R9, C3, Q1, W, and $ are placed- horizontally on

the ci-rcuit board-. The switches, relay, and. 120 VAC printer motor con-

nector should- be mor-rrted- at conveni-ent locations on the cabinet.



Mod.if.vine the ST-5

The relatively simple mod-ifications required. to the ST-5 are ind-icated. in
the ST-5 schematic (fi-gure 3 ) and partial pict orial- d.iagrams (f:-gures l+A,

l+8, l+C). The principle mod.ification is the ad.d-ition of a llK resistor (nZg)

j-n parallel with a INl+lhB d-iod.e (lfO) in ttre signal path from the slicer(7g9N)

to the keyer transistor (2N5655). On IIAL ST-5 circuit board.s purchased. after
April l-, L973, extra holes have been provi-d.ed-, as ind-icated. i-n Figure l+8.

Note that the path must be broken at the point marked. X...X. On earlier
ST-5 circuit board.s, it will he necessa^rXr to ad.d- an assembly consistir:g of

resistors R27, R29, and. Diod.e DlO in the ci-rcult board. location fomerly
occupied by R27. Constnrction of the assembly a:rd correct cor:necti-on po]-nts

are ind-icated. in Figr,lre l+A. New holes may be d.rill-ed-, or the components

may be sold-ered. on the back of the printed_ circuit board_.

The receive-standby swi-tch in the ST-5 is changed. to a DpUI tlrye to provid.e

marrual control of the printer motor. One pole is wired. the same as the ori-
ginal switch. The other pole is wired. to the autostart relay as shown in
Figure 1-

The rest of the instaltatj-on involves nrnn:irig wj-res from poi-nts AA, AB, AC,

AD, AEr and- Atr' on the Sf-5 board- to the corresponding points on the auto-

start board- ind-j-cared- in the ST-5AS schematic (figr.rre 1). Note that the AC

power for the motor is not fused. in the d.emodutator--fusi-ng should be pro-

vid.ed. at the machine it self .

fhe sr-5 d-emodul-ator ana sr-lAs autostart are

wire power cord. a,.d. socket. Do not d.efeat the

firr:rished. with a ground.ed., three-

ground.i-ng; use it --it may save

l+



your life. Be parti-cularly sure that the machine

groulded.. Defeating the power li-ne ground. void.s

Corp. wamanties.

frame is also well

aI1 HAL Conmmications



h. usrNc TIm sr-5 wrrn AUToSTART

With the autostart feature switched. off, the ST-5 will operate exactly as

if the autostart circuits were not present. The receiver is tlrned. to a

RITY signal and- j-s ad-justed so that the trxrlng meter deflects upscale and.

changes verXr little as the i-ncoming si-gna1 shift s between mark and. space .

If the stand-by switch is set to the receive position, printing will start

as soon as the signal is correctly tr.med..

To use the autostart, throw the autostart swj-tch to the rronrr position.

The printer will- be locked. in the mark-hold- condj-tion when no signal is

present or when the inconing signal is i-mproperly tr.rred.. t\-rning is the

salne as without autostartl however, printing will not begin r:ntil three

or f our second.s after correct tuning is achieved-" The motor, if off ,

will then be swi-tched on and. the keyer stage will be released. from the

mark-hol-d. state. When the incoming signal i s lost or becomes mistr.ured.,

the keyer wil-l switch back to mark-hol-d-. fhe pri-nter motor will remain

on for about 30 second.s, allowing ti-me to retune the receiver or search

f or a d-i-fferent signal.

With a little practi-ce, it will become easy to tune;" recei-ver with the

autostart active. Tlkre autostart will prevent the printer from ruxninA

open or printing garble dr:ring tr:ning.

Because it employs a broadband-, linear d.iscriminator, the basic ST-5 is veqr

tolerant of improper trming and. of signals with incorrect frequency shifts.

The autostart band.width, however, is fairly namow (about 275 Hz), so it
is more i-mportant to tr:ne carefully when usi-ng autostart. Signals with



shifts rnrhich d-o not closely match those of the ST-5 d.iscrininators may

not trip the autostart circuit. [hese si-gnals may be printed. by swj-tching

the aut ost art of f .



5. TIIEoRY oF oPEBATToN

The Sn-5lS uses the meter signal of the Sf-5 to sense the presence or

absence of RTTY signals. The meter signal is d.erived. by d.etecting a por-

tion of the mark and- space outputs of the d-iscrinlnatorr &s shown in the

ST-5 schematic (figure 3). flhe 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

Q1. fhe resulting positive voltage at the emitter of Ql (point AA) is

therefore proportional to the match in frequency between the input signal

and. the d.iscrirninat or filt ers .

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

increase to approximately O.9 volts and. wi-ll be the sa.me for both mark and.

space. If the signal is not correctly tuned., however t or i-s not an RTIY

signal, the voltage will fluctuate rapid.ly as the input frequency cha^::ges

from mark to space. If the received. RTTY signal has a frequency shift

d.ifferent from the d.emodul-ator d.iscrj-minators, the voltage at AA (*rrd hence

the meter ind.ication) can be mad-e t o remain constant as the input si-gna1

shi-ft s between mark and. space by " strad-d.le tuningrr . However, the amFlitu-d.e

of the meter voltage will not be as great as when the'input signal and. the

d.iscriminators are matched-.

lhe 'rplus-plus" signal from point AA in the St-5 is supplied. to point I of

the aut ostart circult r &s shown i-n the ST-5AS schematic d.iagra.m (figure 1) .

fhe operational arrplifier, 0A-1, senses the d.ifference in potential between

a O.7 volt reference source (fomed by d-iod-e D2 and. biasing resj-stor Rl) ,rrd

the 'rp1us-plus" signal, whi-ch is reduced- i-n amplitud-e and. integrated- by



resist ors RI , R10 , R2 , and- Cl . The 'rp1us-p1us'r voltage required. t o exceed.

the O .7 volt ref erence (tfrat is , the rrtrip point " ) i-s ad.justable over a

small range by resistor Rl; fi:rther ad.justment can be made by chamging R2

or RI0. fhe turn-on time of the autostart j-s nominally three to four second-s

a.nd. can be ad-justed by changing the value of Ct andr/or RI and. R10. The auto-/
start can be defeated by closj-ng switch 51, which shorts out bias d-iod.e D2.

\ll:en an RTTY signal is present, the voltage on pin 2 of 0A-1 exceecls the

reference voltage applied. to pin 3 (0.7 volt), and the output of OA-1 (pi, 6)

quickly changes from plus 10 to ninus 10 volts (t 1v). fhis negative signal

rapid.ly charges C2 thror:gh d-iod.e D3, tunring on transj-stors 01 and- Q2, the

relay, and- therefore, the motor. In this cond.ition, diod.e Dh is reverse

biased. and. the keyer stage of the ST-5 is allowed. to fi:nction.

If the RTTY sig:raI dissappears, the rrplus-plus'f voltage drops below 0.J volt

and-, after a time d.e1ay d-ete::nined- by C}, the output of 0A-1 retrrrns to +I0

volts. Diod.e Dh immed-iately conducts and. forces the keyer stage of the

ST-5 into arrmark-hold-'r cond.iti-on, thus preventing the printing of garble

from noise. Also, Diod-e D3 is reverse-biased. and C2 starts d.i-schargi-ng

thror.rgh R5. After approximately 30 second-s, the ,Jftrg" across C2 has

d.ecreased. suffi-ciently that Ql, Q2, the relay, and- the motor all trrrrr off .

Marmal control- of the motor is also provid.ed by addi-ng a pole to the ST-!t 
"

receive-standby switch.



6. TROUBLESHOOTING

In case the ST-5AS d-oes not work corectly, carefully recheck the wiring

of the circrrit board- and all interconnectj-ons to the ST-5 board. and the

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

overl ooked-.

If the wiring is correct and. the problem persists, measure the voltages

at the points listed. in the following table. The voltages listed. a.re

approxi-mate and- minor d.eviatj-ons are acceptable. A 20r000 ohms-per-volt

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

operational ampli-fier ( Oa-f ) ,rrd the base of Q-I . At these point s , use a

meter having an input imped-ance of 10 megohms or more (such as a IIIWi or

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

app1ied., and. then with a 2l2l Hz mark tone fed- to the ST-5 input. Ad.just

the mark tone frequency for a maximum ind-ication on the tuning meter.

10



ST-5
INPUT

NO

SIGNAL
MARK

SIGNAT

CKT. BD. No. 1

rrttrrZ

ililn3

rr rr rr l+

nrrrrS

nrr6

lrril7

rrrrrrB

rilil9

0A-1, p:.rr 2

iln3

lrrr6

Ql base

Ql enltter

OV

+l-1.5 ( "+r2" )

+0.62x

+10.0

-J,2 .3 ( rr -12rr )

-20.0

o (cm)

-20. 0

-20.0

0

+0.62

+10.6

-o.h

0

+7.0V

+Ll.5 ( "+12" )

+0.62x

+10.0

-12 .3 ( rt -12rt )

-0.08

o (cm)

-l-2.3

-17 .2

+0.95

+o.62

-10.0

-B. o

-9.2

xsl in rfAuto-On'r position *-

If checking these voltages d.oes not l-ead- t o a solution of the

problem, please write the f actoyy, fully e:plaining the d-iffi-

culties and measurements mad-e.

11



7 . DIAGnAI4S

fhe schematics a,d parts layout tl.rawings are shown on the

following pages.

L2



o
(D

@;
6z
J
J

2
@
af
d(o
rt
xoo

r..
G,o(J
U,z
9
F

I
==..o
C)

o
ao
:l

r)
I

F-a

a
<
tr)

*a
dz

tf)
r.-o
oi
r;
oI

()o
lc

,AJ

bg
oo
to-
8?

lrJ tL
3S

Eu6
,= eg
Egi
l;(,ot -2ad

lr)
I

F
U'
Co

3u
cO

8g
eg

|r)
I

F
a/,

6
i
E

o!7-'

oritII;

lr)
I

F
a

5^
O@<E
Ef8e
Ol

N
+

lr)
I

F
a
c
o
x
c

s
o

Pr)
lrJ

83

oc!
dN Eg

'lr)Et5
8(/)N
I6-l

fi
I

(Do
1o 9
EI,':F o
d o'.
e 59

ra,

P
fa)

dg

E.
=r!F b
\a

it $ntE -gc
u- X c
- o -o* o mE9; t o' ErsPP,
;Eg5Eii."Ei
b sl oD
Egi"ii
i:IET

=!lg'."E9:tooP.i:i;P35
E;iE5:29=_- ci
Ehi=a:iSsi=i
<>l()F@

-lgl jcir; +
otzl

dfr

o
o
o

E
lrJ

lr)
I
Fa

Nd(fo)

lr)ltra
d,
\f

8T

6

.g

I
o

PR

s
$

o=

L3



a()
s
ro
()

6ro
>. (/)
Og
o9

TA

Coc)
!-E
8cnE9
=, _c
Z?

AG<ro E, r c

^o 
oD uo

l-L 
- 

r--{ok r+-v9

o
o
E.
o ,-{ 8, \v

&-s
?H
=o)s b9

E Ee
P 3'r

)o
(f
J
c
(l)
co
o-
Eo
O
U)

lO
IF

@

N
gt
lr

=.z
,@

Coa
t-o
ao
=

(l)
l<o
o
m
_q
c,)

m{.,,
-l

na
e5

N
3
lOIa
co

x
EI
o

N
ll f=l, :; 2

c .l c).- l-

au(/) 
=:c a\,,+Lro

*lOCl
.- I

8tn
B5

jf .,- -t=-

;:I Eg

h
o- H
J o-1 | c-:ru f r-7 I -N 

I

"-_EFpE-
-L: "-tf--"Zl rO_:<gl--, E-t S

,o *--tKE]*Bg

Yf;#*rO

@

8s-t
2
1

-1

N

Bfr

e
to
Lrj-)

@v4
\f,

8=

No

.Y

PR

*F
ol

=+ 

il

ro k
8B

+o-l

+

L
,-{ t
ONN

I

1l+



oo
0
,;
6-
=J

2
oc
J
d
toa
x
o6

r.-
G,oo
3nzI
l-
(J
z
f.-o(J

o
c,
lp
e
E
(Do
lr)

I

Fa
N
Fo
o

=a?

N
d
I

ro('t
r.- (Jo-
al.)

tQ
8o
f;e
-@.=o
8F
8t:f<o.9;
EHe_o
ON9I
io
o6

Ee
EE
Nai

E;EiE E st-,:;!) E = e

EE*E[E5 r B I
;;:li; r;FH ;:;s
sgEI[5;tss i:i;
<:-.::-, ! v o o oIii5;6^ia c.iPE--
=e8!ar:: OE,E..,*

i:Egglj$+ l+ f $E'Et
ggf sEfi llIE$Es;-=
=seE.EiB &ERf

------t
I

o
c

qE

Pt

g

g
slz
oio t()@gl ; "i r.i

ol
zl

ov
o

s3
?(J

lr)
+

o
oI

_aai
-!9.EO r

9$r
Y: o
r9=

oJ

+

N
stxtYz

OH

=i_{
r@
9d-o
Ed
lr

tr)oO
z
,fio
o

_____l

8.
oo:'6

q8
.T' [--]"

o:
E)

liroIE

s3
5?lr>oo

Rf5

E
o

O>!
<EE
- cc

8iE
iE

C)\t
I

d=

ogi

E

8
(D

o
o
5oo
Eoo

_!
3g E?tr I
EE B

N
Nq
ct
(-)

ot-
Nz
a\

lr)o

c
E

@
@
j
-J

lr

o
F.
Nz
N:
i3

@
sl

oE
6a

@
l.-@
6C

Pi!o,z 6

B=
o
.9o

@
st

-9o=

Nl
(rU

*t-
alm+
ril
OI

=N
d
r)
I(rI

I

Ilt
' rd

iq
r<
ls
r€

in

pg

lr)lr)(rN

T-r
I

I

I

I

!-
l8lo
!otaIt

t?ItrO
lt 

=lqlaroIN
lit0
6r:i;i€t;
ii
I

I

I

L __.

o
a

o
c.E
l

F

Io;
=

It(L

l5

L_ ________



/>
Point AA RI8 10k

MPS3394

(Numbers on This Side)

Reploce R27 (2.2k)
with this ossembly:

Point AB

R?7
?.?k

3__ Point AC

bose of Q2
Pln 10
oA-2

Fig. 4o Mod if icotions Required on Eorly ST-5 K its
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Fig. 4b Mod if icot ions Requ ired on current ST-5 K its
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"-[EB* DIoI
*{DE* D1o4

. , 
*EDEI* D1o2t$Fv'- DIo3

/?)\)r. Point AD (-I5 unres.)

U 
ti[Gi-Pointv(-Izv)

Y {jEo_-'-
RIOI LzO L/ZW

(*1't
-G6t) :f- Point x (+Izv)
t20 L/?-w: 

* _

Fig.4c Connection Points on ST-5 power Supply
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B. PARTS LIST

Resistors

1 L+7 ohn, l watt
1 lK, *w
1 2.2K, **1 10K, frw2 33K, *wl gLK, +*
1 100K, f,w
1 22OK, Lnto

1 1 r€gr *w
1 25OK trimpot

Capacit ors

2
1

22:uf ft6v
Looaff /25v

6
1
1
I

Senlconduct ors

lIIhlhB diod.es ( one for ST-5 mod.i_fication
MPS3703

- I{J8370
7h1N Integrated. Circuit

Mi s cellafi.e ous

1 Circuit board
I 12\EC relay
1 SPST toggle switch
1 DPm toggle switch
1 120VAC receptacle
1 marx,Lal
1 Length, hook-up wire
2 Ar:gle bracket s
1+ 6-3Zx+ screws
5 5-32 nuts
5 - #e lockwashers
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