MAGNUM SIX
R F SPEECH PROCESSOR

Model RF6DB-C

INSTRUCTION MANUAL

for Collins models

<>

Communication Technology Group

31218 Pacific Highway South
Federal Way, Washington 98002



_ WARRANTY

The Communications Technology Group (CTG) of

Bitcil Systems, Inc. agrees to replace, without charge,
any equipment, parts or accessories which are defective
as to workmanship or materials. Any MAGNUM SIX
which has a malfunction through no fault of the owner
within 90 days of date of purchase shall be repaired
without cost upon return to our plant. All parts are
guaranteed for one year. Should a malfunction occur

due to.no fault of the owner within one year from

purchase, CTG will repair the MAGNUM SIX for a
$5.00 labor charge.
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1.0 INTRODUCTION

You have |us’r purchased a qual:’ry unit which is the most advanced and
-fhoroughly devebpmenfcl and production tested RF Speech Processor avai lable to
the dlscermngcmeteur-red:o operator |

- The MAG NUM SIX is quality engineered in every respe-cf and all components
have been specially selected to assure long life with trouble-free operation. Each
unit is subjected to a minimum of 24 hours of continuous "burn-in" operation before
final test, ihSpee’rion and assembly into its case. The Iayouf'dnd construction of your
new MAGNUM SIX incorporates state-of-the-art aerospace engineering techniques
to assure mcxlmum “port-to-port isolation, uses a genuine Collms 2. 1 khz bandpass
mechanical F;Her ond the unit uses ground plane double-snded glass epoxy circuit
boards throughout.

The umt is consfr.ucfed as a secled module to assure RF integrity and fo pre-
clude tampering so , that we can offer our flat rate one year service guarantee.

Your MAGNUM SIX has been designed and deveIOped by experienced pro-
Fessionc: Is who are also ardent radio amateurs. Our goal has been to achieve a
significant advance in amateur radio SSB communicuﬁons.: We know that ohce you
hdve oroperly placed your MAGNUM:SIX on the air, you will agree that we have

achleved that gool
' " Good luck and good DX ! |




2.0 INSTALLATION

2.1 GENERAL
- Figure 2. 1- 1 is a block drcgrcm depicting the Func’noncl relationship between
' the MAGNUM SlX RF Speech Processor and your Collms ’rrcmsml’rfer or transceiver.

The MAGNUM SIX processes your RF sugnal afrer the carrier has been nulled
_ 'cmd a DSB (double SIdebcnd) sugnal has been generated in ’rhe Bclcmced Modulator.

_(See your Colhns mcnual under "Principles of Operchon . The DSB signal is first am-~
plified in the MAGI\IUM SIX and passed ’rhrough a genuine Collms 2.1 khz mechemcc:l
bandpass f:l’rer The desired srdebcnd signal is passed fhrough fhiS filter cmcl at this

point, fhe sngnel becomes SSB (single sideband) w:’rh chqrac’renshcs similar to those of
your crlgmal eqmpmen’r The SSB signal fhen follows one of fwc possible paths rhrough
the MAGNUM SIX that is selected by the Operc:’ror using fhe MODE confrol In the
- MODE OUT posmon the SSB signal :s roured from ’rhe F:lrer fhrough a source follower
FET, For ;mpedcnce matching, and then reinserted lm‘o the frcnsm:’rrer at the |F amplifier.

In the MODE IN position, the 5SB signal is routed From rhe Fll’rer into a specially
' ..selecred cmd bnos trimmed |C op-amp (integrated circuit opercmonol cmphﬁer) where
- ’rhe peak ampllfude szgnals are clipped to form symmerriccl sqcare waves and the
_lower cmpllfude 5|gnc1|s are rcnsed to higher relative |evels by S 6 db. The clipped
and crmphﬂed oufpuf of the IC is then reinserted at the IF amplifier of the transmitter
_cr’r.f_he_ same y_olfc:g_e level that was achieved prior to |_ns’rol|cmon of ’rhe_MAGNUM
- o . _

. Thls pcxr’ric:lly processed clipped signal contains mcmy undesrred (Splaffer)
-hcrmomc componenfs beccuse of the nonlinear Fourier series’ Operohon belng performed
on it durmg the chppmg These harmonics all lie outside fhe 455 khz center frequency
of the mechcmccl bandpcss Fll’rer and are cleanly removed when the s:gnczl is passed out
. of the MAGNUM SIX and on rhrough the original filter smge in your equrpmemL which
becomes the umbrellc filter of the system. Thls second filtering comprtses the final

step in c:chlevmg high quality RF speech processing.
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This choice of the MAGNUM SIX filter, and the arrcngemen’r of its cmpl;f:er
and clipper stages relc:’rwe to the Balanced Modula’ror, |F Amphﬂer and Mechamcal
Filter of your orlgmcl equipment, has three significant c:dvcm’rages over ofher RF Speech
Processors I _

1.  When in the IN MODE, re'fenfion-o'F the samen.c:rrow bandwidth output

_ as the orugmol equipment is assured
2. _:When in the OUT MODE, the signal is pcssed fhrough two 2 ] khz
. bqndpass filters in series which will produce a narrower and cleaner
output sngncl than the orlgmol equspment is capoble of since the
_folemnces of the two filters around the center frequency will be

additive in the narrower bandpc-ss direction.

3.  Inthe case of transceivers, the MAGNUM SIX is msfalled w:fh NO
ALTERATIONS in the recewmg channel.

2.2 TRANSMITTER/TRANSCEIVER MODIFICATION
lnsfc:lllahon of the MAGNUM SIX into your Collins KWM 2/2A 3251 or 3253
requires no ,pe-rmane_nf mod:ﬂcohon to the original equipment! Installation of the
MAG NUM SIX is _Simply accomp'i-shed by removal of the IF amplifier tube V3 for the
3251 and 3253 or V4 for the KWM 2/2A, inser‘ri'on of the w'-ir_é'd Vector socket included
‘with your MAGNUM SIX, and reinsertion of the IF amplifier -m‘be'info the top of the
- Vector socket. The two coaxial ccbleé and ’rhe.s'ingle wire -l'eud*-Orig-inc’ri'ng at the
Vé_cfor socket are routed through an existing opening in the rear of the cabinet of your
unit and are connected to the appropriate phono sockets on the rear 'fd;ce_.of the MAGNUM
SIx R -_ . _ - - .
Before instal Iofibn of the MAGNUM SIX is accomplished, it is Eecomménded that
~ the .precdli'brcfion procedures of paragraph 3.2 are performéd '_to :ethre-rcpid bandswitching

and fune-_updu-ri—-_ﬁg_equipmenf operation.



3.0 PRECALIBRATION, FINAL INSTALLATION AND OPERATION

3.1  EXPLANATION OF CONTROLS

" The MAGNUM SIX _deﬁves its 6 volt ac power input from the filament voltage
available in your equipment. Consequently, the all-solid-state MAGNUM SIX is
instantly, safely 'Idr";'d automatically energized by its own regulated power supply upon
placing your transmitter or tranceiver in the ON function position. Further, it is
fail-safe since no dropping resistors are employed to establish the V __ of the unit.

The MAGNUM SIX has three controls: A two-position MODE switch, located

in the center of the panel; and two level adjustment controls, LEVEL OUT located to
the left and LEVEL IN to the right of the MODE switch. When the MODE switch is
in the OUT position, the LEVEL OUT control adjusts the transmitter drive level for

"straight through" operation without RF speech processing. When the MODE switch

is in the IN position, the LEVEL IN control adjusts the transmitter drive level with
RF speech processing.

The setting of the MIC GAIN control of your transmitter, which controls the
level of the signal fed to the MAGNUM SIX's fixed clipping threshold input, deter-
mines how many db of RF speech processing are obtained. The correct settings of the
MIC GAIN, the LEVEL OUT, and the LEVEL IN controls will vary from transmitter to
transmitter depending on several factors such as; tolerances resulting from manufacture,

usage and aging of components and tubes, microphone selected, your voice characteristics,

efc.

When your MAGNUM SIX has been adjusted in accordance with the instructions
that follow, the processed signal transmitted from your equipment will have an average
power increase of 6 db (four times the average power)! From many on-the-air reports,
it has been observed that a processed voice will contain considerably more "FULLNESS”™
and "TALK POWER" than before. In addition, it has been reported that RF processed

SSB is actually more pleasant to copy because of the "FULLNESS" without regard to the

increased signal strength.



 CAUTION CAUTION CAUTION CAUTION

JUST AS IS POSSIBLE WITHOUT THE MAGNUM SIX, IMPROPER
ADJUSTMENT OF YOUR EQUIPMENT WITH THE MAGNUM SIX
~ CAN RESULT IN ONE OR MORE OF THE FOLLOWING UNDESIR-
ABLE RESULTS: ' ' o
L OPERATION OF YOUR LINEAR AMPLIFIER BEYOND
 THE LEGAL LIMITS PRESCRIBED BY THE F.C.C.
2. *SEVERE SHORTENING OF THE LIFE OF YOUR EQUIP-
© MENT'S TUBES AND TANK cmcun COMPONENTS
3. POWER SUPPLY OVERLOAD.
4. VOICE QUALITY DEGRADATION AND EXCESSIVE
~ BANDWIDTH.

The MAGNUM SIX has been mehculously engmeered to perform superior RF
5peech processmg in c:ccordcmce with lfS 5peczﬂcc’r|ons As wr’rh cmy high quc:llfy,
high perFormance equnpmenf fhe MAGNUM SIX is not completely "IDlOT PROOF"
and must be pr0per|y ed;usfed to Opem’re with your pcr’rlculor trcnsml‘r’rer to obtain

the desired mcrease oF average ou’rpu‘r power

3.2 PRE- INSTALLATION CALIBRATION
' To ob’raln Ophmum Opera’rzon of your MAGNUM SIX, it is highly recommended

"rhe‘r your station be equipped with a monitor scope or other peek RF voltage output
measuring dewc_.ef See Figure 3.2~1 for typical ou’rpuf RF pc::’rterns Use of such
measuring equipment, e5pecie||y if a linear amplifier is employed, will assure that
overdrive and Sebsequen’r flat-topping and splatter are not generated as e result of

~ your rrymg to squeeze out an extra db". .

1, however your station is not eqmpped Wifh peak RF ou’rpuf momformg equip-
"meni' it is still p0551b|e to obtain the added 6 db of clecm c::verclge power gain available
as @ resulf of the addition of the MAGNUM SIX if you carefully precalibrate and adhere

‘to the Follow;__ng set-up procedures.
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As you perform the following steps, carefully record the observed data in the

tune-up chart provided in this manual. Through use of these data future operation of

your equipment will be quick, clean, more powerful and easily repeatable.

1.

Prior fo removal of the IF amplifier tube and the subsequent installation

of the MAGNUM SIX Vector socket, the following sféps should be

performed with your equipment in its original configuration to allow

you to make the necessary measurements that will define the operating
pordmefers peculiar to your equipmen’r, voice, etc., and that will
assure proper operation of your MAGNUM SIX. Note that in all cases,
the peaks should be sharp and clean as depicted in Figure 3.2-1.

Adjust your scope so that dnly a few patterns are displayed to obtain the
greatest information.

On each band that you plan to operate, tune up your rig in accordance
with your Collins manual and adjust the MIC GAIN level control to the
position that you normally use. IF. possible, make a contact with another

station to assure that the audio level setting is correct for your voice and

eqUipmen’r. ALC average reading should be 6 db for the 3251/3253 and
S6 for the KWM 2/2A. o

Upon achieving step 2, switch the transmitfer/transceiver METER switch

" to PLATE and note and record the peak plate current reading and MIC

GAIN level control setting obtained during normal conversation of

‘step 2 above. These data should be recorded on the calibration chart,

Figure 3.2-2. This reading should be approximately 100-110 ma.

For example; the chart should be filled out as follows during this

calibration: .

- R T WMICGAN | MAGNUM SIX
FREQUENCY | PLATE CURRENT | CONTROL  [7GUT" CONTROL | "IN'" CONTROL
M POSITION POSITION | POSITION
floclck | |

This completes the pr'ecdli.brafibh and you may now proceed with the

final installation instructions of paragraph 3.3.



3.3 FINAL INSTALLATION _ _
( ) Refer ’r'b Figtjre 3.3~1 of this mc:m.uol. Sele;f the inétcl'lationpic’rorial that
c:pphes to your fronsmlffer or transceiver, - _ . .
) Remove V3 from your 3251 or 3253 or V4 From your KWM 2/2A.

) Insert the wired Vector socket supplled W!fh y our MAGNUM SIX into the

fube socke’r just vacc’red in your equnpment

Insmll V3 or V4 into fhe ’rOp of the Vecfor socke'r

Route fhe two coaxial cables and fhe hook-up wire cable connec’red to the

T

_ \/ecfor sockef through the openings in the back of your cobmef For the
325 1/3253 use the opening in the upper right rear corner of fhe fransmitter.
In fhm ccse of the KWM 2/2A use the opemng prowded for Exfernal VFO
power See F:gure 1. 1 page 1-0, of your Collins manuui '
() Connect ’rhe cc:ble that is fobr:cafed of hook -up wire from the Vector socke’r
fo the 6.3 VAC" socket on the rear of the MAGNUM SIX. '
() Connecf fhe appmprmfely morked coax cable from: the Vec’ror socket to
’rhe' ”PROCESSOR INPUT" socket on the rear of the MAGNUM SIX _
() Connect fhe o’rher coax from the Vector socket to ’rhe ”PROCESSOR OUTPUT"
. o sockef on fhe rear of the MAGNUM SIX. - _
_ ( ) Th:s complefes the ms’ralla’rnon of the MAGNUM SIX m’ro your equupmen’r
. F’Ic:ce ’rhe MAGNUM SIX in the Operoflng pOSIinI’I of your choice — on fop B

_ of or nexf to your set —-and proceed with the operating instructions contained

in pamgroph 3.4 of this manual.

- 3.4 ADJUSTMEI\IT AND OPERATION

Prior to ’rhe applscahon of power to y our equipment. cmd the initiation of the
following 0d|usfmenf procedures, make sure that your MAGNUM SIX is properly
‘connected to your ’rrcmsmif’rer or ’rranscewer See Figure 3.3- I. Specml c:f’ren’rlon

should be glven ’ro insure that fhe 6 volf power line and ’rhe coaxml cables between

. your eqUIpmenf cmd the MAG NUM SIX are proper|y connec’red

11



MAGNUM SIX
MODEL RF6DB-C

- ® O
PROCESSOR PROCESSOR  6.3VAC
INPUT OUTPUT

325113253

KWM2 /2A

—

" FIGURE 3.3-1 INSTALLATION PICTORIAL
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1. Set the MAGNUM SIX's MODE switch to OUT.
Set the OUT LEVEL control in the full clockwise (right) position.

Turn the transmitter/transceiver ON and allow time to warm up.

MowWON

Proceed to tune your fransmiffér/transceiver in accordance with your
- Collins instruction manual. _
5.  Place the MIC GAIN control to the position that you have charted '
" during paragraph 3.2 precalibration. .

6. Set the METER switch to PLATE and observe the meter reading during speech
peaks. If the plate current exceeds that noted in your chart, back off
(counter clockwise) the MAGNUM SIX's OUT LEVEL control until the
m'e’re_r agrees with your previous measurement. |f the plate current
reading is less than you recorded, advance the MIC GAIN level clockwise
until agreement is achieved and correct your.chqr’r., Record the MAGNUM'

. SIX OUT LEVEL control position setting and proceed to the next step.
7.  Set the MAGNUM SIiX's IN LEVEL control to approximately 12 o'clock.

8. Place the MAGNUM SIX MODE switch to IN. '

9.  While talking into your microphone, advance (or retard) the IN LEVEL
conh‘él until the METER reads speech peaks of approximately 140 ma in
the PLATE position. Record the IN control position setting on your .charf. |

10. Repea’r_ the above and record the data for each band to be operated.

Each line item of your. chart, Figure 3.2-2, should now be completed and
rapid tune-up of the MAGNUM SIX can be achieved by simply sefting the

controls as recorded in your chart. As an example:

—T_MIC GAIN MAGNUM SIX ]
CONTROL  ["OUT" CONTROL | "IN" CONTROL
 POSITION | ~ POSITION POSITION

FREQUENCY | PLATE CURRENT _
 MHZ MA e
e /] Dclock | 7 oclock| Jo'clock |

-~ To Complefe your addition of the MAGNUM SIX and to assure a signal qua |:i'fy
that is the "NE PLUS ULTRA" that can be achieved with existing technology, you may
want to check to assure that your modulator is properly balanced to account for the

lengfh's of coaxial cable that have been added to your equipment.

13



3.5 ADDITIONAL AVERAGE POWER
. Some GddlI‘lOl"tClI average power gain can be achleved by increasing the RF
cllppmg achon of the MAGNUM SIX. This added gain can be accompl:shed by

advancing ’rhe MIC GAIN level control (do not ai"rempf to c:fmm this c:dded power by
,.-advcncmg the MAGNUM SIX's IN LEVEL control) beyond _fhe_ sefting noted in your

chart. However, if this option is exercised, you should be qWG‘fe of the following pre-

cautions:
1. _-”'B-ac'-'kground noise level will increcse at some 'c:dl'i.?cjnce.cI MIC GAIN
: seh‘mg and it WiII tend to defeat your purpose .
2. Overdrwe and flat-topping of your exciter cmd/or your linear may occur.
3. 'Af some point, audio distortion wnII become dppc}renf and the signal

may become broad.

4. In r:my event, carefully monitor the PEAK PLATE CURRENT SHOWN
 ON YOUR METER AND NEVER ALLOW IT TO EXCEED 150 ma.

3.6 OPERATING CONSIDERATIONS _ _ .
The adds’non of the MAGNUM SIX to your equupmen’r causes your exciter and
Imeor amplifler to work harder and with ar increased duty cycle This added work

causes conSIdemny more heat to be generated by your equrpmenf and it is essential

that ADEQUATE VENTILATION be provided. NEVER place any’rhmg on top of your

equipment that quI restrict air flow. In cases where linear umpliﬂers are not equipped
with a fan or I:?Iower, fhe,odd:hon of oné should be consadered. As an added pre;:ouhon,
you may desire to provide a fan or blower to circulate air fhrough the final of your .

' exciter; however, experience has shown that if your equipment is operated within the

limits listed in your tune-up chart, no apparent equipment life degradation will occur.

3.7 OPERATION WITH CLASS AB LINEARS _
. f your smhon is equ:pped with a Class AB] or A82 Lmear Amplifier, you may
find that excesswe_ grid current may be indicated when the MAG NUM SIX is ad|usfed
in cccorddnééWHh your chart. If this condition occurs, back off the IN LE\/EL cmd

OUT LEVEL cantrols of your MAGNUM SIX to regain proper operohon of your omplzfler
'FAILURE TO OBSERVE THIS REQUIREMENT MAY SHORTEN TUBE LIFE AND/OR CAUSE

FLAT- TOPPING WITH ATTENDANT SPLATTER. Please refer fo-. Figure 3.2-1 For correct

ou‘rpuf pcffems

14
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5.0 TROUBLE SHOOTING AND SERVICE

As a resul’r of our solid state desngn extensive pre-production developmentol

testing, and pre delwery burn-in and test, the MAGNUM SIX should deliver years of

’rrouble free operation. In the event a molfunchon occurs, the Followmg checks should

be _mode.

.
2.

- Check o|| interconnect cobles for com‘inui’fy' and/or shor"rs
 With power applied, measure ’rhe ac voltoge to ground at the 6 volt ac

| phono socket at the rear of 'rhe MAGNUM SIX to determine fhaf 6.3

volfs ac is ovmloble from the exciter.

Meosure the dc vol’roge at ’rhe anode (sfrlped) end of the Zener diode,

on _,boor_d 104, to verify that a dc vo_l tage of oppr_oxlmofely 12 volts is
available. - o - _

Usi ng 'on 1 megohm VTVM Wi”rh RF.probe or on oscillloscop'e probe

-rhe PROCESSOR IN phono socket to defermme if an RF voltage of 150 to

200 my is ovolloble when ’rhe exc:ter is 1N fhe KEY DOWN or TUNE

"condmon and fhe MIC GAIN confrol fully clockwnse _

- Usmg the VIVM or oscilloscope, measure the PROCESSOR OuT phono _
_socke‘r of the MAGNUM SIX for an RF voltoge of 150 to 200 my with the
- MAGNUM SIX in both the IN and OUT MODE ond with both LEVEL con-
' ’rrols odvonced fully clockwnse and ’rhe tronsmlﬂer in the KEY-DOWN or
 TUNE condition per test 4. -

I _ 'Dnsconnecf the MAGNUM SIX from your excn‘er, remove the Vector
socket and cobles- from your equnpmen’r and ploce V3 or V4 back into
ilfS sockef This restores your tronsmltfer/'rronscewer to its orlgmol
_equapmen’r conflgurohon Proceed 'rhrough fhe-_.tune—up directions in
‘your Collins manual and ascertain that your exciter is _operotihg properly.

If improper operation of the exciter is observed, _ohec_k your Collins

manual for trouble shooting procedures.

16



8. Ifall of the above checks have been performed and the malfunction
has not been isolated, and you believe that the problem is with the
MAGNUM 51X, write to our staff describing the symptoms and forward
all data pertaining to the above trouble shooting procedures. We will
evaluate your findings and either advise you df further tests to perform
or send you instructions for returning the MAGNUM SIX to our plant.
If the unit is within the warranty period and the unit hds in our opinion
not been altered or maltreated, the unit will be repaired or replaced
at our discretion. If the unit is beyond the warranty period, we will

provide free trouble shooting and will advise you of the repair costs

prior to perform?'ng the repair.

MAGNUM
POWER o
© 7 X¥
MAGNUM POWER
OUTPUT A | OW
1 | ' MAGNUM
INPUT
| @ ;
4 5 6 |
03 1C
- MAGNUM 2 |
INPUT s .
. ! BOTTOM | . BOTTOM
3251 /3253 ' KWM2 /2A
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