
By DON LANCASTER 

ASK NOT what the Supertrol can do, 
but rather. what it cannot do. For 

here is a circuit with an abundance of 
useful applications. The Supertrol is pri
marily a free-running master sequence 
generator, suitable for an exhibit or dis
play, which provides a completely ad
justable on/off ratio of from 50 milli
seconds to 10 seconds. Husky lO-ampere 
relay contacts provide dual complemen
tary-off/on, on/off-outputs. 

Change around a connecfion or two 
and the Supertrol becomes a sensitive 
voltage level detector which opens or 
closes a relay with a positive snap ac
tion as the input voltage exceeds 2 volts, 
or drops below 1 volt. 

Add a d.p.d.t. switch and once again 
change some connections around and you 
have a time·delay relay or an interval 
timer-depending upon your choice of 
output contacts. With this arrangement 
you can turn on a load once for a pre
detennined time interval. or get a con-
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SUPERTROL 

For ... 
• Automatic start switching 

• Interval timing 

• Voltage Sensing 
• Delayed Stop Action 

• Etc., etc., etc. 

tinuous output at the end of an adjust
able 0- to 20-second time interval. 

How It Works. The Supertrol's actual 
circuit (Fig. 1) is nothing more than a 
jazzed-up version of a basic Schmitt 
trigger as described on page 44. Tran
sistors Q2 and Q3 comprise the Schmitt 
trigger while Q1 is an emitter follower 
used to keep charging capacitor 01 from 
loading down the circuit. The capacitor 
charges through potentiometer RJ 1. so 
that this control determines the relay's 
Oil time. Similarly, R12, which provides 
a discharge path for the capacitor, de
termines the relay's off time. 

Most of the resistors added to the 
basic circuit are for stabilizing purposes, 
and to help eliminate current surges 
from the power supply and the unit's 
control circuitry. Capacitor C2 helps to 
speed up the turn-off operation, while 
D1 protects Q3 from voltage spikes due 
to the inductance of the relay coil. 
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FIll- 1. The Supertrol Is I pqct.ell appllc:abon of the well-known Schmitt tnUlr cirellit. A 
technlc,l IKpl'lUItion of the tTiger]", operltJ()f'j appears on PIS' 44. ReilY Kl Is the workhorse 
of the Supertrol and the second set of con\'.lCt$ (octal pins 5,6, and 8) are used to operate other 
circuits up to • dr.in of 10 Imps. The author brought all control wiring functions out to " 
t,nn1nll strip. but this mlY be eliminated if the Supertrol Is to be used for only one job. 

FIg. 2. A printed circuit bof,rd 
Cln be et<:hed fo1lowins: the out· 
Un8$ shown In this drawl "'g. U" 
of this outline should be predl. 
Cited 0<'1 the ptlys,ic.l size of ea· 
pacitor el, location of the tei"' 
mln.ls lor the octal s.ocket to 
hold Kl, and whether or ncrt the 
builder uses twisHab potentl· 
ometers for Rll Ind R12. Point· 
to·poInt wiring can be used In 
place of • printed circuit with· 
out encountering Iny problems. 
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PARTS LIST 

CI-15oo-I'f', 6-vDlI d.'. dt"'Dlyli� ,opo,i/o, 
Ci!-O.OI_p.F disc ,0fMci/o, 
DI-750·"'''.1OO-I'/I' si!ir<m dilOr 
KI-N-t'oll d.,.d./ u/oy. 4QO_o/"" coil, with 

!O-al1l�'t con/ocls (si",i/or 10 I'olla 6- IJ'MI1I
foeld KRl'llIJG) 

(II, (Ii!. (I]-lNIJOl Iro",is/o, 0, si",il", M"i/ 
RI, R6-SlO·oh",. I·woll ,esi.lo, 
Ill, R]-IO·oh.,.. V,-wall re,is/o, 
H4-3]0-01l",. Y,_wall ,e,i.lo, 
H5-1000·oll",. y,-wo/l rnislo, 
H7-5100_ok"" Y,_wall ,esi"o, 
R3. R9-3300-0,,"e. Y.-woll r,.islo, 
R 10--15_0"",. Y,_,.,,,II ,nislo, 
H 1I-IOO.OOO-oIr", Iwisl-Iab polmlio""lu (si,..

it", /0 Celft,lIll1b TT-40) 

Construction. The Supertrol can be 
built on a printed circuit board or on a 
punched phenolic circuit board, and can 
be housed in a small plastic container 
or in a metal box. If a printed circuit 
board is preferred. one can be purchased 
from the source indicated in the Parts 
List. If you want to etch your own 
board. you can do so following the lay· 
out given in Fig. 2, and the parts can be 
mounted as shown in Fig. 3. 

For printed circuit construction, be 
sure to use the specified twisl·tab po
tentiometers since the PC board has been 
laid out with holes drilled [or these units. 

FIg. 3. If you make ()l' buy II printed circuit board 
the components should be positioned as shown. 
The 3 spare holes in the corner mount II $OCket to 
hold Ql when this Iransistor Is nol in Ihe circuit. 
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RU-IO,Ooo-ol"" twisl-Iab ,ottltlia ... ctcr (Ii",
i/4, /0 Cc.e/,.Id TT.14) 

I-.r r ,,� r r bar. ", ,ri"'ed ,i,,,,it board •• 
0' bolh 

1-8-lc,,..inll/ /Ja"i" sl,i, (si ... i/a, /0 Cin," 
Jonn 140-1') 

/I,/isc.--oUol I'C /"be soc/u/. k"obs (:!). 
Ih'caded ri�d_lypt. slll"doi" (4). Jolt/cr.ny. 
voll "aI/cry 0' a.e.-operaled d.c. supply-
w: below. 

·An etched and drilled circuit OOard. complete 
with all mountin� hardware. is available for $2.50 
postpaid in the U.S ..... from D£:>.ICO, 80x 16297. 
San Antonio. Tuu 1&216 

POWER SUPPLY PARTS LIST 

C 1-500-iJ", 15-vDIt dulroiytic caPDciiD' 
DJ-750-",A. 100-f'.I.I'. sili,o" power diodt 

(simi/". 10 Moloralll 1.\'4002) 
Rl---4700_oh .... Y,·wlIlI ,tsido, 
TI-I'oWCT Ira.u/ormer: fJrimary. 117 lIolls; scc

OI"lo,y. 18 1,0/ls. 100",11. 0, hi,ker (,;milar 10 
5IQII(0, 7"1'.1 or K,,;,hl (Allied Rlldio) H ,I 
3987 

,,\{ TAP UNV5£O III ..1K 

COM. 

Fig. 4. For continuous duty operation. this power 
supply can be substituted lor the 22Ih·\{olt bat· 
tery. The circuit will worll on 17 to 24 volts d.c. 

Suitable standoffs can be used to mount 
the circuit board in its enclosure, if one 
is used, or else support it on a table or 
other surface. 

While transistors Q2 and Q:1 can be 
wired directly to the circuit board. Ql 
should be installed in a socket since it 
has to be removed from the circuit dur· 
ing cerlain applications. After comple
tion. the circuit can be tested by hooking 
it up as shown in Fig. 5. With power 
applied. il should start oscillating at 
about 1 hertz. If it does not. adjust Rll 
and RI2 as necessary. 

If the Supertrol is to be used only on 
occasion, and if you do not want to go 
through the expense of building an a.c.
operated power supply. you can operate 
the unit with a 221h-volt battery which 
can be housed with the circuit board in 
the same enclosure. If, on the other hand, 
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Fig. S. To test the Supertrol. conned 
a 22V2·\/olt battery with the plus side 
going to terminal strip points A and [, 
and the negative side of the battery 
to point H. The circuit should start 
oscillating at about 1 hertt. II the 
relay does not start clicking, juggle 
Rll and R12 until the relay has a 
rhythmic beat. As explained below this 
Circuit is also used to make the Super. 
trol a displ.y sequence generator. 
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you plan to use the Supertrol on a fairly 
continuous basis, you may want to build 
the power supply shown in Fig. 4 using 
the parts shown on the accompanying 
Parts List. The output voltage from this 
supply will be up to 24 volts depending 
on the load. 

Applications. To have the Supertrol 
function as a display sequence genera· 
tor, make the connections shown in Fig. 
5, enabling one set of relay contacts to 
alternately switch the "hot" side of the 
117·volt a.c. line between Outputs A and 
B. The conWlon side of the line goes 
directly to the load, and there is no 
connection between this set of contacts 

CIRCUIT THEORY 
To understand the secret behind the Super. 
trol"s success, consider the Schmitt trigger 
circuit shown at right. The circuit ii1nd biasing 
arriilngement is such that Ql is normally OFF 
while Q2, which controls reliilY Kl's current, 
is normally on. 

If a positive volliilge-say about 2 VOlts-is 
ii1pplied to base resistor Ra, Ql turns on, caus· 
ing Q2 to turn off due to reverse biiilsing ap· 
plied across Rc and the increase in the voltage 
across emitter resistor Re. This causes the 1'1 
relay. which acts as Q2's collector load, to 
drop out .s the current falls to zero or to any 
viillue below its pickup point. The circuit will 
revert to its original quiescent state whenever 
the voltiilge at the input f.lls below the tripping 
level. and the relay will pull In again. 

By placina a relatively large capacitor In QI's 
�se circuit (see Fi8. I), and • char8ing 
path from . b.ttery through the relay contacts 
and a couple of current·limiting resistors. the 
circuit can be made to Iree·run by the char8e 
and disch.r8e of the c.pacitor, en.bll"8 Ql 
.nd Q2 to change state .t • predetermined 
interval. The r.te .t which the transistors 
change st.te is estiilblished by the chiilrge .nd 

and the rest of the Supertrol circuit. 
The switching time required to go from 
A to B is detennined by the adjustment 
of Rl1 and R12. This circuit is ideally 
suited for running exhibits and displays. 

The connections required for a voltage 
level detector function are shown in Fig. 
6. Here, emitter follower Ql must be 
removed from its socket. This enables 
the circuit to turn on whenever the input 
signal exceeds 2 volts or turn off when 
the signal drops below 1 volt. Input 
impedance is approximately 1000 ohms. 
Relay contacts C and D are used as re
quired to provide power for an alarm 
bell, signal light, etc. 

(Continued on page 94) 
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disch'rge r.te of the capacitor; ii1nd this, in 
turn, is • function of the resistor values 
chosen. It can be seen that if a potentiometer 
is substituted for at least one of the resistors, 
the charting time can be varied at will. 
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THE "SUPERTROL" 
(Continued from page 44) 

In this application, the connection 
from the battery to terminal A is bro
ken to prevent aI, which is rated at 6 
volts, from charging up and shorting out. 
If you want to replace 01 with a capaci
tor of higher voltage rating, say 25 volts, 
then the connection at point A need not 
be broken. It is important that you put 
Q1 back in its socket before applying 
power to the circuit. 

The connections for an interval timer 
or a lime delay relay are the same as 
required for the voltage level detector 
(Fig. 6), except that the relay contact 
selection must be as shown in Fig. 7. 
This circuit also includes a d.p.d.t. switch, 
used to control the load power while 
charging capacitor 01 is being shorted 
out. In position 2, power is applied to 
one set of contacts to enable the capaci. 
tor to charge sufficiently to trigger the 
Schmitt trigger circuit. The charging 

time is. of course, determined by the 
setting of R11. When 01 charges to its 
upper trip point, Q1 conducts and the 
relay switches power from the interval 
output to the delay output. When the 
switch is flipped to position 1, the ca· 
pacitor is shorted through a resistor, 
and the circuit is reset. 

The hookup shown in Fig. 7 can be 
used for a darkroom photo timer, as a 
delay relay to allow the filaments of a 
transmitter to warm up before plate 
voltage is applied, or as a starting relay 
for a generator or a fluorescent lighting 
system. You can also use it in a drive· 
way or hallway lighting circuit to ex
tinguish the lighting by delay action. 
By varying RH, the circuit can be made 
to introduce a time delay varying from 
50 milliseconds to 10 seconds. 

To keep the load from oscillating, an 
additional relay can be added to the 
output connections to lock up on its own 
contacts and thereby provide a continu
ous stable output. Another approach to 
this problem is to reset the switch to 
position 1 approximately 8 seconds or so 
before the oscillation starts. -1JI-

[�hT-f��rrf�] 
""Q l l - - II�-( '-'J MI.'" 

I I I OUlNf Fli· 6. Remove transistor Ql and 

I 
::u.�_ CQNTaCTS make the external connections In 

. .. ... _ this diagram and your SupertroJ 
_, I becomes a low voltage sensor. An 

0-''101:0 Input of 2 volts turns the cir· 
IIOT(' cuit on and a drop below 1 volt 
III lIIlISr 8!: tKIff)VU'_ c,!ttu" turns the Circuit off. This cir· 

_____________ .. euit could be used as an alarm. 

Ag. 7. The most practical appli. 
cation of the Supertrol Is as an 
Interval timer. However, this r.· 
quires an external d.p.d.t. toggle 
switch wired into the circuit 
as shown here. TIming begins 
with the switch in position 

01lToMC 
CAM'(A'" DUIt\ItCI 

r"'·�'m o It '-------::-�onr_..c 
"TVAC. _____________ .. I�.oCA .. H.'" "nUl o _ 0 Tllllf DU"'l 

2. Cireuit reset is position 1. L ________ ... _____________ -.I 
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THE "MULE BOX" 
(Continued from page 50) 

A few words of warning concerning 
the adjustments described above are in 
order at this time. First, running the 
carrier output at a higher level than 
indicated will only result in illegal op
eration and short tube life. Output pow
er will not be increased, since the tube 
cannot produce any more power with the 
power supply specified. ... 

Why DSBRC? 
According to FCC Regulations (Part 95.43), 
the Ideal unmodulated CB transmitter would 
have an average power input of 5 watts and fin 
average power oulput of 4 WiltS. When the 
carrier wave is 100% amplitude·modulated, 
two sidebands appear, also containing r.f. 
power, but particularly carrying .11 of the use
ful voice intelligence, as In (A) below. To In. 
erease the "talk power" of II CB rig. a possible 
method would be to eliminate the useless 
terrier and concentrate all of the willable r.f. 
energy in one or both sidebands, IS In (B). 
Although advanced lorms 01 voice communi· 
cations (SSB) do just this, the Ibsence 01 a 
terrier Introduc� a new set 01 comple� re
ceiving problems. The "Mule Bo�" effects a 
compromise by redUCing the r.l. power in the 
carrier and simultaneously increasing the 
power in the intelligence·carrylng sidebMds. 
as in (C). Thus, the OSBRC signal sounds 
··Iouder." This idea has been used com· 
merclally for several years in the Regency 
"Range Gain" CB transceiver. 
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HAMS! CBERS! 
W910P PUTS THE WORLD 
AT YOUR FINGER TIPS! 

A musl for every active operator, ham or C.B. Over a 
dozen vital Information tables Including: Q-slgnals, 
to-signals, abbrevialions, all U.S. radio districts and 
prefi�es, time converalon, logging space for CWo 
SSB-CB. Saves time for efficient operation. 

At yoor E· V m;CfophOf1e headquartefs, Of send coupon. 

��}6rc�· 
Oepl. H3P. 630 Cecil Sl,eel. Buchanan. Michl.an �9107 
Pleue .end __ Second OP. __ 0 0111. 1 Inclo •• 
S1.00 for each Ilem ordered. 
Neme.��=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=: Add ,e .. 

CIIY-::=:=:=:=:=:=:=:=:=:=:=:::;;;::=:=:=:= Sllle Zlp' ____ _ 


