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The DCP-2 Dual Controller I Phaser
MarkConnelly-WA liON -08 MAY 1996

The DCP-2 Dual Controller / Phaser is an updated version of the previous DCP-I. It retains the

original ability to tune up to two varactor-tuned remote antennas (active or passive). It can still be used
for (remote) UC-type phasing in the fashion of the DCP-I. Phasing capabilities have been enhanced by

the addition of a built-in delay-line circuit. This allows phasing without the detuning of the inputs
sometimes needed to implement nulling via UC methods. Keeping the inputs correctly peaked can give

better signal-to-noise margins on weaker stations audible after having nulled a dominant. The delay-line
and remote UC methods can be combined for even greater nulling flexibility. The DCP-2 can now

additionally be used as a full-featured delay-line phaser for two broadband (untuned) sources such as

active whips, longwires, etc.: it can now do anything the DL-2 phaser does (besides being a dual
controller as well).

Besides the addition of the delay-line circuitry, some changes have been made at the inputs to permit

control of Byan-type remote antenna terminators using Vactrols (EG&G Vactec VTL3AI7 / Allied 980-

0206, or equivalent). These remotely-adjustable resistors can be used for Beverage, Ewe, and rhombic
termination; remote amplifier gain control; and other useful tasks. Two Beverages, with remotely-

adjusted terminations, running through the DCP-2's delay-line phasing circuit and then followed by a low-
noise high-Q regenerative preselector en route to the receiver would make a superb set-up for serious
DXing.

DCP-2 controls and jacks are compatible with W A liON DX Labs remotely-tuned antenna systems
such as the RL-I, RTL-2, RTL-IA, and RTL-I Remotely-Tuned Loops and the RW-I and RTU-I / MFJ

1024 Remotely-Tuned Active Whips. Two cables connect the DCP-2 to each active antenna (4 DCP-2-
to- antenna cables total). One of these two cables per antenna is the coaxial line which transfers DC

power (+ 12 V nominal) to the antenna and RF output from it. The other cable transfers varactor and
bandswitch-relay control voltage .to the antenna. For short cable runs (up to 20 ft. / 6 m), a stereo jumper
cable (two shielded cables fonned into a single assembly), modified for the correct connectors, will work

well for each remotely-tuned active antenna, even if the impedance of it may not be exactly 50 ohms. On
longer runs, the RF/DC power section should be implemented with good 50 ohm coaxial cable for best
results.

When remotely-tenninated wire antennas are used, they are connected to various banana jack inputs

(as noted in the procedures), rather than to the BNC and stereojacks used for remotely-tuned antennas.

DCP-2Inputs / Outputs .....

J I: transfers DC power to, and RF from, active Antenna #I
J2: transfers DC power to, and RF from, active Antenna #2
13: transfers varactor and relay control to active Antenna # I
J4: transfers varactor and relay control to active Antenna #2
J5: used for 'A'iead of rhombic #1 or Beverage #1
J6: used for 'A' lead of rhombic #2 or Beverage #2
17: used for 'B' lead of Beverage #I ; or used for longwire # I
J8: used for 'B' lead of Beverage #2; or used for longwire #2
J9: used for 'B' lead of rhombic #,1;or used for float GND #1
J 10: used for 'B' lead of rhombic #2; or used for float GND #2
J II: transfers RF from the DCP-2 to the receiver

J 12: input for DC 'car power' source (+11.5 to + 15.5volts typical)

DCP-2Controls.....

RI:
R2:
R3:
R4:
R5:

adjusts the Antenna #1 varactor or terminator control voltage

adjusts the Antenna #2 varactor or terminator control voltage
adjusts the undelayed channel signal amplitude

adjusts the delayed channel 01l80-degree signal amplitude

adjusts the delayed channel 90/270-degree signal amplitude

selects floating or common GND when wire antennas are used at any of the line # I wire input
jacks (J5/J7/J9)

selects floating or common GND when wire antennas are used at any of the Ilne #2 wire input
jacks (J6/J8/J10)

enables / disables DC voltage used to control and power remote Antenna #1
enables / disables DC voltage used to control and power remote Antenna #2

selects which input (lor 2) goes to the Undelayed channel; it sends the other input to the Delayed
channel

selects Undelayed output, Delayed output, or one of the two Null modes (a or b) that combine the
two antenna channel outputs

controls the relays in Antenna #1 and Antenna #2 that select low-band or high-band frequency
range

selects the delay-line's delay time range: different settings may give best results as frequencies
and antenna impedances vary

S9: turns the DCP-2's broadband output amplifier on (for extra gain when needed) or off

Usin\! the DCP-2 (Refer to Figures 5 and 6.)

; 1.0 Remotely-TunedAntennas.....

1.1 Preliminary Set-up

Connect Antenna # I to J I (RF/DC) and to 13 (control).

Connect Antenna #2 to 12 (RF/DC) and to J4 (control).

Connect the receiver to J 11. Connect DC power (+12V) to J 12.
Jacks not mentioned are not used at this time.

Set R3 and R4 about a eighth of a turn from fully counterclockwise (anti-clockwise): e.g. at 8:30

hour-hand pointer position if 7 o'clock is fully CCW. Set R5 to mechanical center (knob pointer at 12
o'clock). RI and R2 will be adjusted in subsequent procedures.

Set S3 and 54 to On (up).
Set 55 to [U=I,D=2] (up).
Set S6 to Undelayed.

Set 57 to HB (high-band).
Set 58 to 150ns.

Set S9 to Output Amplifier off.

Positions of these switches may be changed during the procedures to follow. Positions of switches
not mentioned may be ignored at this time.

1.2 Tune Antenna # I

SI:

52:

53:
S4:
S5:

S6:

S7:

58:

Adjust R I for a peak signal on the desired frequency. If a well-defined peak does not occur, or if it

is at the CCW or CW end of R I's adjustment range, change the setting of S7 (the band-select switch) and
then re-adjust RI to get the desired peak.

1.3 Tune Antenna #2

5et S5 to [U=2,D=I] (down). [Note: Antenna #2 must be tuning-range compatible with Antenna #1

as there is only one band-select switch (57).] Adjust R2 for a peak signal on the desired frequency.

1.4 Select "Weaker" Input as Undelayed Channel

Flip S5 between up and down positions. Leave it on the position that yields the lower level of signal
from tlie dominant station or noise source to be nulled. If there is no observable strength difference, set
S5 to a default position of [U=I,D=2] (up).

1.5 Balance Line Levels

Set S6 to Undelayed and to Delayed. Compare the strength of the station to be nulled at each of
these settings.

If the Undelayed S6 position has a stronger signal than the Delayed position, adjust R3 until these
levels are equal.
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If the Delayed S6 position has a stronger signal than the Undelayed position, adjust R4 until these

levels are equal. '

1.6 Determine S6position to use

Try both positions (Null-a, Null-b) of S6. If one position yields a noticeably weaker signal from the
statio'n to be nulled, leave S6 on that setting, otherwise "default it" to Null-a.

1.7 Nulling

Adjust R5 (90/270 pot) for a null of the dominant station. If an obvious null does not occur, return

R5 to mechanical center (12:00) and use R4 (011SOpot) to look for a null. Once an approximate null has

been created, make small interactive adjustments of R4 and R5 to "finish off' the pest station.

Sometimes moving a bit past the best dip on a given pot (e. g. R4) might result in a superior overall

null when the slight adjustment of the other delay pot (e. g. R5) is made. Interactive R41 R5 adjustments

should be VERY SMALL as the final null is being approached. It may then help to add some very minor

R3 adjustments into the mix as well. ' .

If a reasonable null does not set up, return R4 to S:30 and R5 to 12:00; then set SS to one of the other

delay range positions and repeat steps 1.5 through 1.7. In most cases, setting SSto either 150 ns or 300 ns
will work.

I.S Final nulling
, ,

By this time, a null should be well-established. At the end, blend in some minor touch-ups to R I and

R2 (slight control-voltage shifts) along with the small R3-R4-R5 final adjustments.

When one or more remotely-tuned loops are the antennas being controlled, slight physical re-

positionings of these can also help.

1.9 Amplification

If the desired DX station (left after nulling) is too weak, switch in the DCP-2's amplifier by setting

S9 to Output Amplifier On (up). If the broadband amplifier overloads and causes spurious responses, the
recommendation is to set S9 back to Off and use a tuned external amplifier (such as the MWT-3) between

the DCP-2 output and receiver input.

1.10 Application notes: remotely-tuned active antennas

If the null is too "narrow-banded" (not nulling both sidebands of an AM signal as well as the carrier),

set the Q-spoiling switches on the two active antennae to "Low Q" instead of "Normal Q".

To gain experience in using the DCP-2 to phase two remotely-tuned antennas, practice on daytime
MW broadcast signals, especially those having a subdominant that, before null attempts, is perceivable

behind the dominantstation. "Graveyard" channels (1230,1240,1340,1400,1450,1490 kHz in North

America) are usually prime candidates. Phasing skip signals at night is considerably more difficult,

especially above I MHz on short-skip where multiple skip modes and rapid changes in arrival angle
occur.

2.0 Remotely-TerminatedWireAntennas.....
2.1 Preliminary Set-up

If the two wires of Antenna # 1are a Beverage:
Connect the Vactrol positive lead (wire 'I A') to J5.
Connect the Vactrol negative lead (wire 'IB') to J7.

Set SI to FL T only if a ground wire or low-noise counterpoise is tied to J9; otherwise, S I must be
set to COM. (The COM S I position caD be used whether or not J9 has a wire connected to it.)

I f the two wires of Antenna # I are a rhombic:

Connect the Vactrol positive lead (wire' I A') to J5.
Connect the Vactrol negative lead (wire 'IB') to J9. '
Set SI to FLT. If the desired pattern and/or noise suppression turns out to be better with SI on

COM, leave it there instead.

If the two wires of Antenna #2 are a Beverage:
Connect the Vactrol positive lead (wire '2A') toJ6.

ConnecttheVactrolnegativelead (wire '2B') to JS. ,

Set S2 to FL T only if a ground wire or low-noise counterpoise is tied to J 10; otherwise, S2 must be

set to COM. (The COM S2 position can be used whether or not J 10 has a wire connected to it.)

I f the two wires of Antenna #2 are a rhombic:
Connect the Vactrol positive lead (wire '2A') to J6.
Connect the Vactrol negative lead (wire '2B') to JlO.

Set S2 to FLT. If the desired pattern and/or noise suppression turns ouno be better with S2 on
COM, leave it there instead.

2.1a Additional Preliminary Set-up

; Connect the receiver to J II. Connect DC power (+ 12V) to J12. Jacks not mentioned up to this
! point are not used at this time.

Set R3 and R4 about a eighth of a turn from fully counterclockwise: e.g. at S:30 hour-hand pointer
position if? o'clock is fully CCW. Set R5 to mechanical center (knob pointer at 12 o'clock). RI and R2
will be adjusted in subsequent procedures.

Set S3 and S4 to On (up).

Set S5 to [U=I,D=2] (up).

Set S6 to Undelayed.

Set S7 to HB (high-band).
Set SS to 150 ns.

Set S9 to Output Amplifier off.

Positions of these switches may be changed during the procedures to follow. Positions of switches
i not mentioned may be ignored at this time.

2.2 Adjust Antenna #1 Remote Tennination

Adjust R I for the best possible rejection of interfering signals and noise from undesired directions.

Depending on the frequency range, antenna length, and quality of termination, this pattern alteration may
be subtle or it may be quite obvious. Most of the effective range will be in the first two turns of (lO-turn
pot) R I from the fully CCW position.

2.3 Adjust Antenna #2 Remote Termination

Set S5 to [U=2,D=I] (down). Adjust R2 for the best possible rejection of interfering signals and

noise from undesired directions. Most of the effective range will be in the first two turns of (IO-turn pot);R2 from the fully CCW position. 'i

:2.4 Select "Weaker" Input as Undelayed Channel: See Step 1.4
'2.5 Balance Line Levels: See Step 1.5

2.6 Detennine S6 position to use: SeeStep 1.6
2.7 Nulling: See Step 1.7

2.S Final nulling: See Step I.S .

2.9 Amplification: See Step 1.9

:3.0 PassiveWire Antennas(controlvoltagesnot needed) .....
3.1 Preliminary Set-up

Connect Wire #1 to J7 and Wire #2 to JS.

Set S I to FL T only if a ground wire or low-noise counterpoise is tied to J9; otherwise, S I must be set

to COM. (The COM S I position can be used whether or not J9 has a wire connected to it.)

Set S2 to FL T only if a ground wire or low-noise counterpoise is tied to J I 0; otherwise, S2 must be

set to COM. (The COM S2 position can be used whether or not J 10 has a wire connected to it.)

Connect the receiver to J II. Connect DC power (+12V) to JI2 if use of the DCP-2's output
amplifier is anticipated. Jacks not mentioned are not used at this time.

Set R3 and R4 about a eighth of a turn from fully counterclockwise: e.g. at S:30 hour-hand pointer
position if? o'clock is fully CCW. Set R5 to mechanical center (knob pointer at 12 o'clock). RI and R2
will be adjusted in subsequent procedures.
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Set S3 and S4 to Off (down).

Set S5 to [U=I.D=2] (up).

Set S6 to Undelayed.
Set S7 to HB (high-band).
Set S8 to 150 os.

Set S9 to Output Amplifier off.

Positions of these switches may be changed during the procedures to follow. Positions of switches

not mentioned may be ignored at this time.

3.2 Select "Weaker" Input as Unde1ayed Channel: See Step 1.4

3.3 Balance Line Levels: See Step 1.5
3.4 Determine S6 position to use: See Step 1.6

3.5 Nulling: See Step 1.7

3.6 Ampiification: See Step 1.9

... Commentson Phasing with the DCP"2...

. Phasing methods are not "cast in concrete"; numerous working strategies exist. Sometimes there is
collateral nulling of OX along with "pests". The likelihood of this occurring is much less if an active loop

is phased against an active whip than if two whips or two loops are phased. Useful nulls - those that
remove pests without killing OX as well -have been obtained using two loops when the loops have been

spaced at least 3.3 fll I m apart and oriented at right angles to each other.

TOP SIDE

CONSTRUCTION DATA .....
Anildin. the DCP-2 nun' Contlnller I Ph...". ,

The documentalion (schemntic:s. assembly drawings. pons lists, bole listS, etc.) serves as the slnrting

point. The following procedure should serve as an outline for the builder.
This is NOT a beginne(s project. Some experience in electronic "homebrewing" is advisable.
I. Gnther all necessnry pons (see Tobles 2. 3. 4). Prepare work area with appropriate IOOls.
2. Drill OUIcbassis box, in accordance with Tobie t.
3. Assemble lhe BBA-CI Brondbnnd Amplifier Card 10be used for AI. Refer 10the Super-

MWDX-S nnicle nod to TobIe 3.
4. Assemble Ihe DLC-B delay-line card in accordance with Figure 4 nod TobIe 4.
S. Mounl the following components in lhe chassis box per pictorials (Fi1!JfCSS, 6, 7). hole list i

(TobieI). andpons list(TobIe2): . i
LEFTSIDE: JllhroughJlO,SI.S2.GI I
TOPSIDE:RlthroughRS.MI.S3throughS9,G2,G3,G4 .
RIGHTSIDE:AI.GS.JII,Jl2

Note thnl each grounding hardware assembly (GI through GS) consists ofa 4-40 X 0.37S" screw, a
#4 solder lug. nod a 4-40 hex nuL The lug and lhe nut are on the inSide or the chassis box; the hend of lhe
attached screW is outside the box.

6. Install remaining electrical components and wiring inside the chassis box in accordance with

lhe pans list (Tobie 2); the assembly piclorial (Figure 7). nod the schemntics (Figun:s I through 3).
7. Install knobs on R Ilhrough RS, S6, and 58 per Figure 7 nod Tobie 2.

Table t: DCP-2 hole-drUUng list

X =Horizonlal distance, in inches. from lhe venical cenlerline (Va.) on the side observed.

Negalive values of X are left of Va.. positive values of X are right of Va..
Y =Venical dislnnc:e. in inches, from lhe boUom horizontal edge of the side observed.
D =Hole diameter in inches.
Hole loci are first mnrl<edon lhe box wilh a scriber and are then drilled with a .115" biL

Subsequently, lISrequired. the holes are enlarged to lhe proper size by using progressively larger bits up 10
lhat corresponding 10 the final desired diameter.

Chassis Box =Mouser' S37-TF-782: 7" X S" X 3"

RIGHT SIDE

LEFT SIDE

NOTE:

CP-2 "upper level" parts Ust

Amplifier components are itemized in Tobie 3.
Delay.line card compo""nts are itemized in Table 4.
.: Note follows pons lisL

Hole Comp. Descri ption X Y D
, Desi!!.
I S3 Line 1 DC power sWL-shaft -2.5 3.87S 0.15
2 S3 Line I DCDOwersWL-lob -2.S 3.615 0.115
3 SS Swan switch - shnft -2.5 2.5 0.25
4 SS Swanswitch-lob -2.5 2.15 0.115
S 54 Line 2 DC DOweroWL-shaft -2.5 1.115 0.15
6 54 Line 2 DC DOwerSWL-lob -2.5 0.875 0.J15
7 G2 I!fOUndin"H/W - inlernallu" -1.5 2.5 0.J15
8 RI Line I tuneDOl-shaft .1.25 3.875 0.375
9 R2 Line 2 tune DOl- shnfi -1.15 1.115 0.375
10 S6 Outoul Select switcb -shaft -0.375 2.5 0.375
\I S6 OutoutSelectswitch-lob 0.115 2.5 0.144
12 03 roundin"H/W- internallu" -0.12.5 4.115 0.125
13 G4 roundin"H/W- internallu" -0.115 1.375 0.115
14 57 Band Relav swirch -shnft -0.115 0.5 0.15
15 57 Band Relav switch -tab -0.125 0.15 0.12S
16 R3 undelaved level DOI- shaft I 4 0.3115

i
17 R3 undelnyedlevelDOl-lob 1.3115 4 0.144

! 18 R4 01180 dC!!.delay DOl- shaft I 2.5 0.3115
19 R4 01180 des>.delay DOt-lob 1.3115 2.5 0.144
20 RS 901270del. delaypOI-shaft 1 .1 0.3115
21 RS 901270de". delayDOl-lob 1.3115 I 0.144
22 S9 Amolifier switch -shaft 2.15 4 0.2S
23 S9 Amplifierswitch-lob 2.25 3.75 0.115
24 58 Delav Rnn"e Swilch -shnft 2.5 2.5 0.375
15 S8 DelavRnn"eswitch-lob 3 2.5 0.144
26 MI DLC-Bdelaycardml". H/W 2.115 I 0.115

Hole Compo Description X Y D
, Desi!!.
I JI2 B+ input - phono iack 0 1.615 0.25
2 as !!roundin!!H/W- internallu!! 0 J.l15 0.115
3 JlI RFOUI-BNCjack 0 0.5 0.375
4 AI Broadband AmP. Card - H/W 3 I 1.615 0.115

\

AI Brondbnnd AmP. Card - H/W I I 0.615 0.115
AI Brondband Amp. Card - H/W 4 2 1.615 0.115
AI Broadbnnd Amp. Card - H/W 2 2 0.615 0.115

Table 1: D

Hole Comp. Description
X Y D

, Desi!!.
I J3 AnLIconaol-stereoiack

-1.87S 1.5 0.37S

2 Jl Ant.! RF I DC . BNClack
-1.87S 0.5 0.375

3 SI Line I GND mode - shnft
-1.115 1.625 0.25

4 SI LIneI GNDmode-lob -1.115 1.375 0.115

\5 J9 RHIB/F1oatGNDI-b1lt banann jk
-0.5 2 0.3115

6 n BEVIB - yellow bnnnnn iack
-0.5 1.25 0.3115

7 JS RHIAIBEVIA - red banana inclc
-0.5 0.5 0.3115

8 OJ ",roundiu H/W. inlernallu" 0 2.5 0.12S

9 JIO RH2B/F1oatGND2-blkbanana'k 0.5 2 0.3115

10 J8 BEV2B-Vdlow bananaiack
0.5 1.25 0.3115

\I J6 RH2AIBEV2A - red banana iack
0.5 0.5 0.3115

12 S2 LIne2 GNDmode-shnfi
1.115 1.615 0.15 I

13 52 LIne2GNDmode-lob
1.115 1.37S 0.115

14 J4 AnL2 CODtrol-stereolack
1.875 1.5 0.375

IS J2 AnL2 RF I DC . BNC iack
1.87S 0.5 O.37S



MOU =Mouser Electronics

Vendor codes for this DIIdsubsequent parts lists:

AST =MtlUmElectronics I 3 CommerceDrive
(Rhombus distributor) I Alkinson, NH 03811

lTel. 1-603-898-3399
I P. O. Box 3047
I Scottsdale, AZ 85271-3047
lTel. 1-800-528~1417, 602-464-2485
I P. O. Box 3203
I Scollsdale, AZ 85157-3293
lTel. 1-800-467-7736,602-945-7736
I P. O. Box 350166

I Brooklyn, NY 11235-0003
lTel. 1-800-6S4-7949,417-335-5935
1958 NOM Main Street

I M field, TX 76063-4827
lTel. 1-800-346-6873,817-483-5712 (expon)

I MDIIYlocnlions worldwide

CS =Circuit Specialists

DC =DC Electronics

MCL =Mini-Cin:uits Lab.

It (lt1-!7-lf

RS =Radio Shack

Item Desh!0310r DescrinlionIVaJue Vendor VendorStock# IOTY
I A I BBA-CIamn.cord »> see text&Tallie3 1
2 C 1-16,18 cAnoeilor,0.1 uF MOU 539-CK051O4K 17
3 CI1 cAnocitor,OA7uF MOU 58I-UOW474MI I
4 a 1-5 solderlu~,#4 MOU 534-7311 5
5 a 1-5 screw,4-40 X.375" MOU 572-01881 5
6 a 1-5 hex nur,4-40 MOU 572-00484 5
7 J 1.2,11 BNCiACk RS 278-105 3
8 J 3,4 stereo hc:>dnhoneik DC 16PJ080 2
9 J 5,6 red b= iACk CS 229B-REO 2
10 J 7,8 ellow bD/IAnAJAck . CS 229B-YELLOW 2
II J 9,10 blACkbD/IDIIAiack CS 229B-BLACK 2
12 J 12 RCAnhonojAck RS 274-346 I
13 M I OLC-BdelAVcord »> seeFi~,4,Tallie4 , I
14 R 1,2 oot,21(.IO-tumlin DC 53611202 2
15 R 3,4,S 001,500ohm, lineAl MOU 31CR205 3
16 R6,7 resistor,680 ohm CS RA680 2 i
17 R 8,9,10 resistor,4.7 ohm CS RA4.7 3

I18 RFCI-12 RFchoke,I.8mH MOU _434-O5-182J --- I.~.

19 S 1.2,7 switch,SPOT,on-on RS 275-635 3
20 S 3.4's switch,OPOT,on-on RS 275-636 3
21 S 6 switchl3oolel4on<.t MOU IOYX034 I
22 S 8 swilchl2oolel6on<.r MOU IOYX026 I
23 S9 switch,3POT,on-on MOU IOTC280 I
24 T 1.2 RFlnlnsfnnner,4:1 MCL T4-6T-X65 2
15 T 3,4 RFlnlnsfonner,l:2 MCL Tl-IT-X65 2
26 VR 1.2 voltne re~., 10V DC 78LIO 2
27 ChASSisbox,7XSX3" MOU 537-TF-782 I

'28 ° knob,O.94"black MOU 45KNOl3 7
29 . screw,4-40X.15" MOU 572-01880 5
30 ° snlillockwASher,#4 MOU 572-00649 5

Mise. iterns: hook-up wire, buxs wire, solder, lallels "AS REQUlREO"

° Item 28: one each for RI, Rl, R3, R4, RS, S6, S8
° lrem 29: four each for A I mount; one for M I mount

° Item 30: four each for Al mount; one forMI mount

Table 3: (AI) BBA-CI Broadband Amplifier card parts list

For schcnwic and assembly, refer to "Super-MWOX-5" anicle.

Table 4: (Ml) DLC-B Delay Une Card subassembly parts list
Vendor codes per Tallie 2.

Schematic =pnn of Figure 3; Assembly =Figure 4

Misc. items: buss wire, solder" AS REQUIREO"

Table 5: control orientation conventiollS

OrientAtions AreASviewed from outside the ChASSisbox nsscmbly.

Knob pointers should be aligned to Ihe clock hour-hAnd positions indicOled.

Side Control OrientOlion Conventions
left SI noisereducing(noOl)aND =up;commonaNO= down
left S2 noise reducing (noOl) aND =up; common aND: down

top R I CCW = max. Line I control voltAge
CW =min. Line I control voltage

CCW =max. Line 2 control voltAge
CW : min.Line2 controlvoltAge

CCW & CW =max. level UndelAyed ChAnnel: 7:00

center: min. level UndelAyed ChDllnel: 12:00
CCW: maximum delAYlevel (0 degrees) : 7:00

center = min. delAYlevel (01180 degrees): 12:00
CW: maximum delAYlevel (180 degrees): 5:00

CCW: maximum delAYlevel (90 degrees) =7:00
center: min. delAYlevel (901270 degrees): 12:00

CW = maximum delAYlevel (270 degrees): 5:00

Line I power on =up; Line I power off = down
Line 2 power on = up; Line 2 power off = down
UndelAyed ChAnnel: Line II DelAyed: Line 2 =up
UndelAyed ChAnnel: Line 21 DelAyed:Line I =down
UndelAyed = 10:30; DelAyed= 11:30;
Null-A = 12:30; Null-b: 1:30

HB (high-bDlld, ext. relAYde-cnergized) =up
LB (low-bAnd, ext. relAYenergized) =down

delAY line disconnect =9:30; 500 ns =10:30;

400ns= 11:30; 3OOns= 12:30; 150ns= 1:30;
50 ns = 2:30

Output AmplifierOn: Up; Amplifier Off = down

top R2

top R3

top R4

I 'top R5

top
lOp
top

S3
S4
S5

top S6

lap S7

lOp S8

top S9

DCP"2 DUAL CONTROLLERI PHASER
FIGURE1: LINE 1 INPUTI CONTROLSECTION
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Item Desi2nator Dcsc:rinlionIValue Vendor VendorStock# OTY
I BO ocrIboard:IA"X1.4" RS 276-1396(cut) . I
2 C 1.2.5,6 =itor,O.l.uF MOU 539-CK051O4K 4
3 C3 =cilor,IOoF tant MOU 581-IOK35 I
4 C4 Ic:aoacitor, 0.001 uF MOU 539-CK05102K I
5 H 1.2.3,4 screw,4-40 X .15" MOU 572-01880 4
6 H 1.2.3,4 SDaCer,4-40 X.s" MOU 534-145OC 4
7 HI.2.3 sDlitlockwnsher,#4 MOU 572-00649 3
8 H4 solderlu, #4 MOU 534-7311 I
9 P 1-8 f1ea-cIiDl.042"hole MOU 574-T42-I/C 8
10 01 Inlnsislor, 2N3866 MOU 511-2N3866 I
11 R 1,S,8 resistor,4.7 ohm CS RA4.7 3
12 R2 resistor,33ohm CS RA33 I

13 R3,6 resistor,680ohm CS RA680 2
14 R4 resistor,2.7K CS RA2.7K I
15 R7 resistor, I ohm CS RAI.O I
16 RFCI RFchoke,2.2mH MOU 434-05-222J I
17 'U I voltae re. 12'V CS 7812 I

Mise.items:busswire,solder"AS REQUIREO"

Item DesinAtor DescriDtionIValue Vendor VendorStock# OTY

I BO oerfbollrd:0.7"X 1.1" RS 276-1396 (cur) 1

2 HI screw,4-40 X .15" MOU 572-01880 I

3 HI snlillockwnsher,#4 MOU 572-00649 I

4 HI solderlu2,#4 MOU 534-7311 I

5 HI s"""er, 4-40X.375" MOU 534-1450B I

6 P 1-8 neA clin,.O42"hole MOU 574-T42-11I00 8

7 (rorZI) l4-nin OIPsockel RS 276-1999 I

8 ZI 500 ns delAy-line AST (Rhombus)TZB98-10 I



FIGURE 4: DLC-S DELAY-LINE CARD

(M1 OF _DCP.2 ,DUAL CONTROLLER I PHASERJ -,

~;;.. .. at at .. at .. ., ..

14-14-1-5'-!?

DCP-2 DUAL CONTROLLER I PHASER
FIGURE 2: LINE 2 INPUT I CONTROL SECTION
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DCP-2 DUAL CONTROLLER I PHASER

FIGURE 3: OUTPUT SECTION
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DCP-2 DUAL CONTROLLER I PHASER

FIGURE 5: TOP SIDE PICTORIAL
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DCP~ DUAL CONTROLLER/PHASER

FIGURE 6: LEFT SIDE, RIGHT SIDE PICTORIALS
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