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I. INTRODUCTION

Unit includes oll silicon construction for increosed reliobili ty ond heot
toleronce.

The Solenoid Controller (SconCo Port Number CTLR2/52-56) is designed to
increose the steooino soeed of the Ledex solenoid driven Sconivolves.
Othdi fiinge b$;f il; o'r;ieduced sJi-enoid heoting ond simplicity of Sconivolve
control.
This remotely controlloble unit is pockosed i" 

"(+-f7e[A\{S-S/e)netolbox contoining isoloied power supply, solenoid drive 6iic-uit, honf ing circuit,
home indicotor reloy ond monuol control .

Two power settings ore provided for f lexible operotions.
The moximum stepping rotes vory with the size solenoid being used ond the
lood being driven.
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2. GENERAL SPECIFICATIONS

Power Requirements l15 V.A.C., 50-400 Hz.
(Units con olso be furnished for operofion on 230 V.A.C., 50-400 Hz.)

Moximum Stepping Rote (ot "Low " Power Setting)

54 size solenoid 20 steps per second

Higher stepping rotes ore possible for certoin opplicotions.
Duty cycle of the Ledex solenoid should be observed in oll coses.

Commonds: Remote Contoct Closures,
Tronsistor (PN P) Switches
(see Drowing Number 8454,
Sheet l), or Monuol Push
Buttons (S3 ond 54) for

9- "Step" ond ttHome". <

None requ ired

5 milliseconds minimum
5 milliseconds minimum

3. WIRING INSTALLATION

Commond Contoct Protection:

Commond lnput: Commqnd
Recovery

An eleven point solderless screw terminol boord (TBl) is provided on the bock
ponel of the Controller for oll signol connections (see Figure A, Drowing
Numbers 8472, 8474, ond 8454, Sheet l).

The Sconivolve Ledex solenoid drive normolly requires f ive seporote connections
between it ond the Controller (see Drowing Number 8472). lf the homing function
is not needed, only four wires ore required. lf double step control is used, o totol
of six wires ore needed (see Drowing Number 8474),
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3.
(cont'd)

4.

Control wire resistonce should not exceed 5 ohms per wire or l0 ohms totol
in series with thc contoct closure. Recommended'wire size is {f20 or lorger
ot lengths of l0 feet or less. For lengths greoter thon I0 feet, the wiring
resistonce should be low enough to mointoin 24 volts ot the solenoid ot the
end of eoch stepping pulse. This is best ossured, with on oscilloscope, ot
the Sconivol ve solenoid .

WARNING: No orc suppression of ony type should be used ocross
o Ledex solenoid when used with o Controller.

Three wires ore needed for normol remote commond of the Controller (see

Drowing Number 8472). Additionol wires moy be desired for use with the
'home" indicotor output (2), ground wire (l), or double step control wire
(l) (when used os o slewing commond) (see Drowing Number 8474) forming
o totol of seven wires.

A builf-in pulser kit is ovoiloble chonging the cotolog number to CTLR2P/S2-S6.

The pulser kit enobles the user to preset on estoblished pulse rofe to the solenoid.
The pulse rote is field odiustoble from 50 min./pulse to .04 sec./pulse (25 pvlses/
sec).

When the pulser is switched off the CTLR2P becomes electricolly the some os

CTLR2.

3. (cont'd)
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o) The Controller is turned on by sryitch Sl (See Figure A).
b) Switch 52 provides high ond low output pulses tro the Ledex solenoid.

The high power setting should be used only where there is hish wi_re

.-Igsttqqge to the Ledex solenoid or extreme stepping rotes ore desired.
\ow \\r1S I

5. COMIvIAND INPUTS

Two bosic commonds qnd one speciol commond con be received by the Con-
troller. The "step" commond con be given monuolly by depressing push button
53 or by o rcmote contoct closure between TBI-5 ond TBI-8. This commond
will pulse the Ledex solenoid once, cousing the Sconivolve tro odvonce one
port. After the volve odvonces, the solenoid is outromoticolly turned off ond
ollowcd lo cool until the commond is releosed ond reopplied.

The "home" @mmond is given monuolly by depressing push button 54 or re-
motely by o contoct closure between TBI-5 ond TBI-9. When this commond
is given ond the Sconivolve is not ot "home" port, the Controller will slew
the Sconivolve of its optimum stepping rote until "home" port is reoched. lf
this commond is releosed before "home" port is reoched, o lotching reloy (Kl)
will hold the commond. As long os this.commond is held, the Sconivolve will
slew one revolution eoch time it is stepped.

4. CONTROLS

6. TI.IEORY OF OPERATION

A. Bosic Drive Circuit (See Drowing 8454)

-1U

The Ledex solenoid shown in the upper right hond portion of the schemotic
drowing is driven by the power switch circuit consisting of tronsistrors Q3
ond Q4. The. power switch circuit is in turn driven by the step logic
switch Q2. All tronsislors used in this device ore olwoys fully on or fully
off . Circuit operotion is os follows: With the power switch circuit on,
thc solenoid ormoture is energized with opproximotely 28 or 36 volts cousing
it io rotote. Neor the end of the solenoid trovel, the interrupter switch
operotcs, fhus intcrrupting currcnt l-3 thmugh tronsistor Q2. The interrupter
swifch is normolly closed ond does not operote until neor the completion of
the solenoid stroke. l-3 *z collector current of Q2.

A normol stepping cycle consists of the following:
Condition one: Thc power switch circuit is turned on, but the solcnoid
ormqture hos not yet reoched the end of its strcke. Under this condition,
current l-3 plus l-2ora of the some polorityond greotcr thon l-1. This
couses the pow€r sritch circuit lo oct os o flip-flop ond rcmoin in the
"on" condition.

4. CONTROLS
770429 CTLR2/52 THRU 56



6. A.

B.

Condition two: The power switch circuit is "on" butwith fhe
interrupter conioct open. Under this condition l-3 is zero ond l-l
is greoter thon l-2, thus turning off the power switch circuit.

Condition three: The solenoid returns to its rest position. The
interrupter spitch is ogoin closed ond current l-l ond l-2 combined
ore greoter thon current l-3 which is trying fo turn the power
s.rriich circuit on. The result is thot the power switch circuit is
held off. l-2 reverses polority when Q4 turns off.

To initiofe o new step, the circuit is octivoted by depressing fhe
"step" switch S-3. This couses o positive pulse to be coupled to
the bose of Q3 through C-4 ond the normol cycle is repeoted.
53 con be depressed os long os desired ond still only couse o single
step. A subsequent step cycle con not be octivqted until the switch
53 is releosed for obout (5) milliseconds to ollow copocitror C-4
io dischorge.

Homing Circuit
l-3 is the current ihot flows through tronsistor Q2. When the homing
circuit is not being used, the lotc'hing contoct of K2 is open. Operltion
of swiich 54 operofes the reloy coil K2 which lotches fhrough the position
switch contocts fhot ore wired together. Current olso flows through CRI I
into R4 torming o slew commond io the step logic circuit.

With the power opplied to R{, the current of Q2 is increosed. This
increosed current overrides the off-bios normolly on the power swiich
circuit ond couses it to turn on. As soon os the inferrupter contocf opens,
it removes the bose drive from Q2 thus removing both l-4ond l-3. This
ollows the circuit to shut itself off os in the normol step operotion. However,
os soon os the interrupter contoct closes ogoin, Q2 is ogoin "on" which
ollows this current tro flow through tronsistor Q2 thus repeoting the stepping
cycle. .Th9 Controller is poced by the Ledex solenoids'self-interrupting
rote, which depends on the supply voltoge, uniil it reoches on open con-
toct on fhe position switch .

C. Double S tep Circuit

D

To permit selection of 24 positionswith o 48 position drive, it is possible
fo wire olternote posiiion contocts befween TBI-5 ond TBI-10. The Con-
troller will then step the solenoid drive over these positions ond stop on
the next open contoct. During the time thoi double step contoct ii closed,
the lofching. oction of the position contocts is mointoined on K2 ihrough CRl5.
This ollows both double step ond the normol homing operotions to be iorried
out on the some wofer swifch when desired

Home lndicotor
When the home po.sition is reoched, the circuit through CR7 is opened ond
the cu.rrent fhrou.gh R2 turns on tronsistor Ql. This operotes Kl'which
provides isoloted contoct closure for remote indicotion of the horne condition.
Whendouble step .control is used, CR6 clomps the bose of Ql. This prevenfs
ihe operotion of reloy Kl until home position is reoched



6. D.
d)cont

ln opolicotions where o number of Sconivolves ond controllers ore used
iogether, it is possible to indicote when oll Sconivolves hove reoched
o home position. This con be done by simplywiring the isoloted con-
toct cloiure from eoch controller in series. The isoloted contoct is o dry
reed switch which should be operoted ot below l/4wolt (up to 24 volts)
or l/ l0 wott (up fo 100 volts).

E Driver Tronsisior Protection Circuit

F. Power Supply

wires.

Power fusing is provided by Fuse Fl (1.25 om
protection. This fuse vories with different so

8. REPLACEABLE PARTS

ln order to obtoin moximum stepping rotes ond to protect the driver tron-
sistor Q4 from the inductive voltoge of the Ledex solenoid, o circuit
consisting of tronsisfors Q5 ond Q6 colled the slove switch ond two
clomp diodes ore employed. Normolly the slove swifch is "on". However,
when the step switch turns off, the inductive current through the solenoid
develops o negotive voltoge ocrossCR21.. This negotive voltoge furns off
the slove s,.ritch. This forces the inductive current to flow through CR2l
ond CR20mokingthe solenoid dissipote its energy inr,o C2. When viewed
through on oscilloscope ocross the solenoid leods, this will oppeor os o
nomentory voltoge reversol ot the end of eoch step.

To further protect Q4 ond Q6 ogoinst switching tronsients, C5 is employed
ocross the solenoid leods.

The power supply consists of tronsformer Tl ond o modr-fr-e! bridge rectifier
circuit. ThiJ ]rr6vides plus ond minus 20 volts wiifr;sdii rc fi" trons-
former cenfer top. As for os externol connections to the unit ore con-
cerned, fhe common is octuolly the plus 20 volts supply ovoiloble on
pin 5 of TB-1. All input commonds ore with respect tro this point. ln
oddition,copociiror Cl ond C2 ore employed for ripple filtering ond energy
storoge. Rl is employed ocross Cl os o bleeder to provide proper power
supply biosing to the step logic circuit os the power is being furned off to
the unit. This technique prevents spurious stepping of the solenoid in cose
of power foilure. With S-2 in the'low"power posifion, the power supply.
voltoge is reduced. This will result in on increosed reliobility ond longer
life of the overoll system. This switch con olso be used in the "high" power
position to compensote for high wire resistonce in the Ledex solenoid supply

$at^t' 
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p). Fuse F2 is for Ledex solenoid
lenoid sizes.

I. Fuse

2. Fuse

3. Fuse

4. Fuse

5. Fuse

(F2 only)

(F2 only)

(F2 only)

(F3 only)

(F3 only)

Little fuse 3AG3l3 (F2 Solenoid size 52 & 53)
(1.00 omp) 5lo Blo
Little fuse 3AG3l3 (Solenoid size 54 & 55)
(t .So omp) Slo Blo
Little fuse 3AG3l3 (Solenoid size 56)
(2.00 omp) Slo Blo
Little fuse 3AG3l3 (F2 Solenoid si;-e 52 &S3)
(l .25 omp) Slo Blo
Little fuse 3AG3l3 (S:.len;'id size 54,55, & 56)
(2.00 omp) Slo Blo

NOTE: Unit is supolied with 2.00 omp
os per obove,

Fuses. Reploce Fuses for your requirement

THE END



r I Notc: Unlcss othcrwisc
pccificd

I . Sobnoid ARC rupprcrsion
contoincd in control lcr.
Do not odd odditionol
ARC supprcssion cxternolly
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SOLENOID CONTROLLER
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NOTES, UNLESS OTHERWISE SPECIFIED
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NOTEi I.MAXIMUU CURRENT NON-INDUCTIVE IOOUA.
I(AxtHU^4 VOLIAGE 3Oo i 5 VA MAX|MUM.
DO NOT DRIVE LAUFS DIRECTLY WITHOUT SER/ES RE5'STOf.

2. ALTEFNATE VALUES FOR Ct I C2-27OO I 6@OHFD. RESpECT|VELy.
tlusT BE USEDTOtrTttER. t.E-t t300/3900 0R 2700/6@0.

3. €ITERNAL r,?A/VSTSTORS qAf QE MAY E SUESTTTUTED FoF EITERNAL S,y/rcllEs SAr.56
RESFECTIVELY 6OTH TRANSTSTORS I SWTTCHES SHOULO EE OTAELE OF SWITCH|NG
30 VOLTS AT 50 MA, PEAK.

L CUSTOHER FURNTSHES EXTERNAL(REHOTE) CONTROLS.
S, CONTROL WLTACE PRESENT WHEN UNIT IS ENERGIZED.
6. UNLESS OTHEFWISE SPECIFIEDT
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ALL FFS/STO,Is . I/Z W IO7. ALLEN ERADLEY
ALL DTODES-tN1O0Z,
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