SCOTT DAK MARK X
HADIOTELEPHONE BASE STATION

vinfessional quabty 40 Channel Phase-lock loop synthesized two-way CB KRadiotelephone featunng

secuttm tebe output and RE driver.

90-DAY LIMITED WARRANTY !

This equipment is warrantad to be free from defects in matarial or workmanship far 80
days from date of delivery. Repair (or at our option, replacament) will therefore be made
of any unit which proves to be defective during this period, provided the unit is raturnad
proparly packed, with ail transportation charges prepaid,to an authorized warranty center or
1o the fuctory. Any repair approved harsunder will bs made without charge to tha owner
for parts or labor. This limited warranty extends only to the original purchaser and is not
transfarable.

Claims undar this limitad warranty must bs accompanied by the original sales tickat or
shipping decumants (o establish date of purchase,

fris hmites wwarranty doss not extend to units which have been subjectsd to misusse,

couse negiect eccwdant or 1o units that have been used in vioclation of operating
msirucuons

drent wihicn i owr judgmant, show evidence of having been altered, modified or
sut our authorization, or which has had its sarial number siterad or removed,
; hmibie for servicwe undar this limited warranty, Damage due to packaging and
shipping s nut coverad by factory warranty.
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8926 MCGAW COURT COLUMBIA, MD 21045

|
?
: M.H. SCOTT CO., INC. [
' |

THIS TRANSCEIVERISFCC TYPE ACCEPTED
FOR USEIN CITIZENS CLASS D SERVICE

Another PDF conversion from v tigpix com



DAK MARK X SPECIFICATIONS

Generad
bProguency Control,
Channel ... . .. ..
Mode oi Operation ..,.......ccieiun.
Powir Source Voltage .
speaker (built-inj
Microphone

fHecenver
Systern

Sensitivity

..........................

Selectivity. .. e
Canfier e
29 0T e [Tl 6175 o {2 SN
Sauelch Range

lransmitter SSB

CHEOETANON ..« corems et S wHE
HE DUTPUT power
Carmer SUppression. .. ..o vvviivn v
Unwanted Sideband Suppression

Harmaornic Suppression
Transmitter AM
OdOIation. i su s v svees deesa ve e
RF Qutput Power. ... .
Harnunig Suppression

.PLL {Phase Lock Loop) Synthesizer

40 channels all installed

AM. LSB & USB

117 VAC

4" dynamic type

Low impedance ar transistorised optional
DM 100 power mike available

SSB: Single Conversion superheterodynt:
AM: Dual conversion superheterodyne
SSB:0.25uV for 10dB S/N ratio
AM: 18V for 10 dB S/N ratio
SSB: 2.4 KHz at 6 dB down
AM: 6kHz at 6 dB down
+ 600 Hz
3 watts to 8 ohms
S$SB: 0.7uV 101000 u V
AM: 1uV 101000 p V
SSB: 10.695MHz
AM: 1st; 10.695 MHz
2nd; 0,455 MHz

Double balanced modulator with crystal
latice filter

12 watts (PEP FCC max.)

40 dB below mean power output

at least 60dB below modulated

carrier level at + 20 kHz from carrier

at least 60dB below modulated carriér level

. High level pushpuli modulator
. A watts (FCC max.)
. atleast 60dB

MM SCOTT CO., INC. RESERVES THE RIGHT TO MAKE DESIGN CHANGES OR MODIFICATIONS
WITHOUT INCURRING ANY OBLIGATION TO INCORPORATE THEM IN PRODUCTS PREVIOUSLY SOLD.
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PHE FOC REQUERES A LICENSE BEFORE YOU OPERATE THIS
TRANSCEIVER

Your MARK X ix designed to operate under FCC Rules and Regulations Part 95. Operation of this unit1s
tt permitted until you have applied for the necessary FCC licnese. The Class D Citizens Band License
tias he obtained by any citizen over I8 years of age by filling out FCC hicense application form 505,
Yor are required (0 read and understand the applicable FCC rules and regulations. These can be
ctimmed from the Superintendent of Documents, Government Printing Office, Washington D.C.,
225 requesting Volume VI of FCTU Rules and Regulations (which includes Part 95). When you sign
ihe applicaton form, you certify that you have read the rules and regulations. Remember courtesy on
the wr 1y the mark of a good operator, Always listen before you transmit. Choose the least crowded
Pregueticy for vour communications. Channel 9 is for emergency use nationwide. Never use Channel §
L A emergency,

exscp

TRANSMITTER INDENTIFICATION CARD

Wihen you receive your license, you are required to fill out the Transmitter ldentification Card, FCC
Form ¢52-C, which will be found with the unit. You should fill outthe card as follows:

1. Fill it your call sign.
Fitl 1 the name of the licenscee,
1 bdban tie address where the license 1s located.

Date ot license expiration should be entered,

_1-

5. Eater vour signature.

6. Affix the card 1o the unit.
DESCRIPTION

The DAX Mark X is designed for continuous operation under demanding conditions. It is ideal for any
base station installation which is the heart of a properly functioning personal communication system.

The DAK Mark X 15 a hybnd two-way radiotelephone for base station CB operation. It incorporates
transistars and integrated circuits in that portion of the circuitry where their performance is optimum.
In the radio frequency driver and output stages it incorporates vacuum tubes which have inherent
sidwantaees over transistors for this application. A frequency synthesizer circuit provides 40 precisely

drolled phase ook Joop transmit and receive channels in the 27-Mhz band engineered for trouble
iree performance. The DAK X is designed 10 provide the same operating convenicences and readout
intormation considered essential on professional quality radiotelephone base equipment.



SMetes andd controls are faid out in a fogical related sequence. An oversized digital readout, controliable
train the center channel selector knob indicates instantly the channel in use. Four 3-inch illuminated
neters prosvide continuous monitoring of standing wave ralio; plate current; percentage of modulation
and incoming received signal strength. The plate current meter can be manually switched to read radio
trequency power output alternatively.

A switchable automanc roise blanker; independent microphone gain control; standing wave ratio
valiprate control; clarifier, continuously variable squelch and continuously variable volume are
sequentiatly laid out on the brushed aluminum front panel. The panel is a standard 19" pancl with
standard EIA mounting holes. Two sturdy handles are provided for decorative trim and ease of moving
ine equipment. In addition to a standard microphone connector, a headphone jack is provided on the
trong panel tor privacy.

A highly effecnive fast-attack speech compressor which requires no manual selting, assures maximum

fevel of auwdio for peneuaton through crowded channels, Shaped audio characteristics in the audio
stages provide rising response to emphasize speech frequencies, further improsing signal clanty.

An oversized built-in loudspeaker provides excellent audio quality. A communications type push-to-talk
nicrophone, desk mounted, is available as a standard accessory.

RECEIYER
AM Receiver

[ie AN receiver is a dual conversion superheterodyne providing crystal controlied PLL Operation
on uil 30 CB channels. Many features are included to allow optimum reception. An Automatic Notse
Lamiter etfectively suppresses internally generated noise while a switchable Noise Blanker is provided to
¢liminate strong pulse-type ignition and other man-made noise. Two ceramic filters provide sharp
welectvity and high adjacent channel rejection. Therefore, minimum interferance is caused by signals on
s channels. A variable squelch control can be sel to silence the receiver for undesired weak signals.
Signal strength of the received signals is displayed on a front panel 'S meter. The RF gain control
permits reduction of receiver semsitivity 1o prevent blocking by very strong stations. The Clanifier
control functions on AM to allow better reception of incoming signals that are slightly ofl center

frequensy.

LSB-LS8 Receiver

The SSH receiver operates as a single conversion superheterodyne receiver. All controls except the
Clarttier operate the same as for AM reception. However, to receive a SSB signal, the USB-LSB switch
st be currect tor the type of signal being received and the Clarifier must be carefully adjusted for

station bewig recervad. A Fast-Slow AGC switch is included 1o permit best SSB reception under

vandhitions,

TRANSMITTER
AM Transmitter

The transmitter offers crystal controlled operation on all 40 CB channels, with a 2 stage transistor RF
pre-amp and tube type RF Driver exciting a 6DG6 tube type class *‘C** amplifier which is high level
mudutated by a push-pull transistor audio amplifier. The audio modulation is automatically controlled
to peruut ligh average modulation without causing improper operation.



Phe HE outpul passes thirough a pi-network tank into a conticuous monuoring SWR brigg.
roliwed by i two-sechion low pass filter for maximum harmonic suppression.

{he RE amphfier plate current is indicated by the plate current meter. Al 4 Watls output into a 50 ohm
o, normad indication will be about 60. When the plate current switch is placed in the RF POWER
pusthion, the output power will be shown on the upper scale in watts,

Phe standing wase reliected power is displayed on the SWR meter as the ratio of refiected RF power to
sopward BRI pawar caused by mismateh in the external antenna circuit.

Fras peecn bevel 1o vapable up to 100% madulation and is automatically adjusted to provide the most
e g levol moduiation possible, Modulation percentage is read directly on the modulation

Frsvpnonal DARK DM-1O0 base station microphone is designed to properly match the input level as to
cupadance and sensiivity and will provide excellent performance and satisfaction.

SSB TRANSMITTER

Single Sideband transmission offers many advantages in communications. By eliminating the RF carrier
requency and the unnecessary sideband, communications effectiveness may be increased by as much as

l

4 tmes for the same transmitter power while doubling the number of available communications

chasiels

Ty opnpertan that the AM-USB-LSB switch be placed in the correct position. Reception will be
Sbeait of amipossible ter both operators unless both use the same mode of communications.

Channel frequencies are crystal controlled in SSB as in AM operation. However certain operational
differances will be appuarent. There is no steady RF carrier present in SSB transmission; therefore the
Dutput power meier will show power only when you are speaking into the microphone and the meter
will bounce wildly with speech, This is normal for SSB. Also, no SWR reading may be taken with any
accuracy. A balanced moduolator and crystal lattice filter are used to generate the SSB signals. The
audio stages are controlied by an audio ALC (Automatic Level Control) amplifier. The average RF
output is sensed and controlled by an RF ALC circuit. These circuits are included 1o avoid overmodula-
Goa and assure clear, Crisp transmission quality,

POWER SUPPLY

te cortain to dicharze filter capacitors prior to service. There are two power supplies incorporated in
the bar s Kadvrelephone, The high-voliage supply provides both grid bias and plate/screen voltage for
the doiver anad Uil ®OF amplitier. This power supply produces high voltages and should be considered
dangerous. Kewpeot ligh voltage, Do not attempt 1o service any part of the high-voltage system unless

' HH ey t
PR Gudalied

Ihe low-voltage supply provides regulated voltage to the P.L.L. frequency determing stage; the
transmitt K.F preamp and all receiver stages.

I'he puwer input to the power supply is 117 volt 60Hz A.C.. The input is fully filtered with a toroid
fiter to prevent ROF. leakage into the power line.



Keducton of p;}ssiblc television interference emanating from the DAK has been given every consideration
in design. The use of an S.W.R. meter 1o continuously monitor the antenna system; low pass filters in the
R I". output and high efficiency toroid filters in the A.C. power line, plus the inherent harmonic reduction
af the finai K.F. two section pi-network tank circuit make the DAK MARK X one of the cleanest signals
on the alr, exceeding F.C.C, and D.O.C, radiation standards.

FOSWUR CSTANDING WAVE RATIO METER

Indicate. condion of antenna system. High S.W.R. reading indicates serious antenna trouble. Lowest
rewhing best between 1.0 and 2.0. Higher reading 2.0 to 3.0 indicates slight out-of-tune antenna.
Gizater than 3.0 indicates serious out-of-tune antenna or other problems associated with antenna or
coax cable feed line.

2 PLATE CURRENT-R.F. POWER QOUTPUT METER
o the Plate Current position of switch, meter will indicate plate current of R.F. power amplifier tube
This teadiee shouid be about 60 in AM and about 15 in SSB with no audio input. When switchi s in the
ROF Power posivion, upper scale of meter will indicate output watls inte antenna circuit,

3. MODULATION INDICATOR METER — AM ONLY

Modulation indicator will show percentage of modulation of R.F. carniers. The F.C.C. requires a com-
pressor 1o limit modutation to 100%. Modulation in cxcess of 100% causes severe interference with other
stations on adjacent channels and to television and other radio equipment and actually reduces the
range of communications. Best operating range is between 90 to 100% modulation.

4. SIGNAL STRENGTH METER
“S*" meter indicates signal strength of received signals. R.F. gain control should be turned on full for
sveurate Y'S' meter indication. '

5. SPEAKER BUILT INTO SIDE OF CABINET

Lxternal speaker can be connected through jack provided on rear of cabinet.

o MICROPHONE INPUT CONNECTOR
ror wiring detail of conneclor refer to schematic drawing. Recommended accessory microphone

i ludes wgstalied connector.

SR CALIBRATE CONTROL

sev Y below.

MICROVHONE LEVEL CONTROL.

iPein adyustinent of microphone level up 1o 100%;.

Y. UALIBRATE/S.W.K. SWITCH, — ACCURATE ONLY ON AM.

i “fup’ position (0 be used in conjunction with S.W.R. calibrate control. Down position permits
reading of S.W.R. on meter. To calibrate, raise switch to calibrate and adjust S.W.R. Calibrate
Conirol while transmitter is on, so meter needle is set on the calibrate mark. Depress switch lever and
mieter will then read antenna systemn S.W.R.
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i 1LSHB/USB/AM SWITCH

Fus switch controls the mode of operation for the transmitter and receiver simultancously and allows
selection of conventional AM or SSB operation on either upper or lower sidc band In order to
comenunicale with another transceiver you must use the same operating mode.

It RF POWER — PLATE CURRENT SWITCH.

see 2 above

i} CLARIFIER CONTROL

When receiving SSB osignals, adjust the clanifier knob carefully and set it al a position where the
mcoming signal can be clearly heard. Because of the characteristics’ of a SSB signal, it is extremely
importan to adjust this control, With improper clarifier adjustment, the signal will be distorted and
difficult 1o understand. After adjusting it to clarify once, no further adjustment is needed if you stay
on the same mode and channel, receiving the same station.

*Carrier is produced but not transmittedin the two side band modes, LSB/USB. During reception the
frequency must be generated in the radio to process the received signal for clearest reception.

i1, L.E.D. (LIGHT EMITTING DIODE) CHANNEL NUMBER DISPLAY.
See 14 below,

14. CHANNEL SELECTOR SWITCH.

Select any of 40 channels as indicated on digital L.E.D. readout.

i3 AND N B NOISE BLANKER) SWITCH

In the NB (up) posiiion, annoying impulse noise will be blanked out (actually turning the receiver off
momentarilys 5o that certain types of noises are not heard at all. The noise blanker is used when the

automatic noise umiter's (built-in) effectiveness is partially blocked by impulse noise with a strength of 5-9
Gt greater.

16. K.}. GAIN CONTROL

Permits adjustment of incoming signal strength. Used primarily to reduce very strong local blocking
signals. Must be wurned up completely (clockwise) for proper ‘‘s*’ meter readings.

(7. TRANSMIT STAND BY SWITCH.
Permits transmitler section 10 be on standby with tube filaments on. Receiver not affected.
K, SQUELCH

Used 1o quiet recerver during absence of received signals. When it is desired 1o listen to a steong local
signaionly, turmng the squelch control clockwise will prevent weak signals from turning on the

received audio

19 AGU SWITCH

Selects AGEL time constant that gives best S.8.B reception — slow is usually best except under rapidly
changing signal conditions.
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200 ON-OPEVOLUME CONTROL.

Turns unil on and adjusts desired audio listening level,

HEADPHONE JACK

Privacy of headphone Listening provided by convenient front panel receptacle.

ANTENNA CONNECTION

bar use with PQ 2259 type coaxial connector,

23 SYSTEM GROUND

Kear chassis mounted.

24, EXTERNAL SPEAKER JACK

Kear nassis mounted,

2% FUSE HOLDER

Rear chassis mounted. Uses type 3AG 1.5 amp.

26. POWLR LINE CORD
UL approved,

RECOMMENDED ACCESSORY
MICROPHONE: SCOTT-DAK DM100

I'ie DM 100 is a high quality dynamic push-to-talk microphone mounted on a handsome utilitarian base
with integrated solid state preamplifier. The microphone incorporates a tilt head for adjusting to the
user's most comfortable operating position. The base contains a wide bar-type push-to-talk switch
which can be operated with extremely light pressure. This switch actuates the transmitter control relay
transferring the antenna from receiver to transmitter and effectively putting your station on the air. A
jocking level on the base permits locking of the push-to-talk switch should it be necessary for any
reason. Base and stand is moulded of high-impact plastic making weight ideal for hand held use and
comfortable to the touch.

I he base of the microphone contains a solid state preamplifier. On the surface of the stand is a flush

ountes control which will prevent accidental moving when adjusted to the level you desire This

arovides a range of S0 dB. A 9-volt tattery is supplied with the microphone. i s mouated i

“he bas- and will provide power for the preamplifier equal to the shelf kife of the battery. The coiled
-4 ternunated 04 4-pin lock-type female microphone connector to match the DAK X input.

The shaped frequency response of the dynamic transducer from 200 to 5,000 Hz assurcs the best
possible voice transmission and elimination of unwanted room reverberation, mechanical noise, and
both low and high-frequency response which does not contribute to inteiligibility of voice transmission.
The ¢ynamic microphone is extremely rugged to both physical and environmental abuse and is the type
incorporated in virtually all commercial and military communications equipment.

- 10 -



ANTENNA

Efficient performance of your DAK Mark X requires the best possible radio frequency radiator or
antenna. Many types are available, Selection is a matter of available space, personal preference and the
rvpe of coverage you desire. You should consult your dealer for his specific recommendations. Almost
withonit exception, base station antennas are packaged complete with hardware and some inter-
connecting cable, Usually notools are required although some mounting methods require the drilling of
feteos The belter your transmitting anteana, the better your reception and transmission. You should
~urx closely with vous 1ocal dealer to insure the optimum radiator for your installation.

RADIOTELEPHONE INSTALLATION

1. Your Class D citizens band equipment license must be posted at the main control station location.
fules Part 95 must be read and understood.

Carefully unpack the DAK X and place it in the operating position after plugging in the power cord and
connecting the antenna. Insert thewmicrophonc connector and tighien the threaded locking ring. The
anitenna should be inserted in the SO239 female connector on the back panel of your radiotelephone. [f
= pround connection is available, it may be connected to the ground terminal on the back panel,

i e unit should not be mounted in a closed cabinet without ventilation. The amount of heat genrated
by the components is not significant, but some dir circulation around th cabinet is desirable. The equip-
ment is designed to operate from a 117 volt A.C. 60 Hz source. It should not be connected to any other
violtage or frequency. Power to the receiver and thc_;;tripsmitl_cr is controlled from the right hand ON-
oft/volume control directly below the signal strength meter. Familiarize yourself with the controls by

referring (o the detailed description in the manual. The transmit/stand-by switch must be in the
tiansmit position in order to operale your radiotelephone from the microphone push-to-talk switch
Helore you attemnpt any communications, calibrate your. SWR meter on AM and read your SWR 1o
make certain it 1y at un acceptable level, 1f the SWR exceeds 2.5 by improper instaliation of the PL259
Jwiinector, improper connection of the coaxial line at the antenna or serious error in setting the length
uf your antenna elements. This must be torrected so that the SWR is in the **black area’ of your

SWR indicator. You arc then ready to transmit and receive on all 40 channels. Actually using the
controls will familiarize you quickly with their independent function. Initially, you should have the

squelch control fully counterclockwise. The R.F. Gain Control fully clockwise and the Microphone
Gain Contral fully clock wise.

WARNING

Aopuectibeld o Part w588, paragiaph fej of the FCC Rules and Regulations, the manufacturer ol the
Pt s oregurred toissue the following warnings

I. Ceriamn repairs and adjustments to this transceiver may be made legally only by a person in pos-
session of a valid First or Second Class FCC Radiotelephone Operators License (or equivalent in
Canada), or by a person under the direct supervision of a holder of such a license. This applies
particularly to those repairs or adjustments, such as replacement of crystals and transmitter
osciliator components, which might affect the transmitter’s ability to comply with FCC regulation.

t

Use oniy approved replacement parts when servicing the transmitter. The use of a component (such
as a crystal, semuconductor, capacitor, etc,) having different electrical characteristics and ratings
than that originally used could result in a violation of the FCC Regulations and is therefare prohibit-
cd.

s



CAUTION FOR ALIGNMENT

Proper alignment of the DAK X is a complex process requiring the following equipment: Frequency
Ceunter; Oscilloscope; VOM; VIVM with RF Probe audio single and two-tone generators; RF
generator for receiver alignment; and 50 ohm dummy load.

i should not be attempted by inexperianced persons or without the proper test equipment.

jamparing may cause serious damage and may render the warranty void.

C AUTION FOR AM TRANSMITTER TESTING

Lo prevent nuinance blowing of F301, AL SA, fuse, du not apply a sieady tone signal to the unit while

neying the transmitter in the AM position with the transmit-stand by switch, $8, in the standby posiion.
i voossive maodulator current will blow the fow voliage fuse.

PROTECHIYE COVER

Remove the chassis cover, Caution: There is line voliage when power is applied.

PRE-ALIGNMENT FREQUENCY CHECK

Befors alignment, use the frequency counter through a 1000pF coupling capacitor connected 10 series
with the counter input probe to check the operating frequencies at the following points.

i. Place the Mode switch, S2, in the USB position, the Channel Selector to channel 19, Connect the
trequency counter to TP2 and adjust e Trimmer Capacitor, CT3, for a reading of 10.24000MH .

2. Ser the clarifier control 1o mid range and switch S-2 1o U.S.B. Connect both a VTVM with an
RE probe and the frequency counter to TP3. Adjust the core of T3 for a maximum indication on the
VTVML Adjust Trimmer Capacitor, CT1, for a reading of 20.105MHz ¢ 40Hz. Check clarifier range.
Steold be = 600Hz. Place S-2 in the LLSB position, adjust CT2 for a reading of 20.1035 MHZ » 40Hz.

3. Return the Mode Switch, $2, to the USB position. Connect the frequency counter to TPS and adjus:
CT's for a reading of 10.695 MHz+ SOHz. Place the Mode Switch, S2, in the LSB position and
adjust CT4 1o read 10.692 MMz + 50 Hz

VO CIRCUTT ALTGNMENT

I, Place the Channel Selector in the channel | position.

2 Connect the YOM (12 VDC range) between ground and TP4.

1. Adjust the core provided in the YCO Block to obtain a reading of IV+0.1V, starung from
top to bottom when turning the core.

4. Place the Channel Selector to the channel 40 position. The reading should be with in 0.7 — 1.4V



DRIVER STAGE ALIGNMENT

2

i

Appiy a 2.4 KHz, 2.5 mV audio signal (o the MIC input.

e the Channel Selector in the channel 40 position and the Mode Switch S2, in the USB position.
Connet an oscilloscope and S0 ohm dummy load to the ANT connector.

Adjust 1 for masunum amplitude on the oscilloscope display.

Place the Channel/Selector i the channel | position and adjust T2 for maximum amplitude.

Tuin stendby-transnit switch o transmit, Connect V.M to pin 8 of VT202 and GND, adjust RV 202 to

readd 07V at no audwo condition. Adjust RV 802 to give 1 SmA reading on plate current meter.

Ciave the Channes: Selector i the channel 44 position and adjust T4 for maximum amplitude.

Place the Channel Selector in the channel 1 position and adjust TS for maximum amplitude.

SSB RF Power Amplifier Stage Alignment

i

10.

Piuce the Channel Selector in the channel 19 position and the Mode switch in the USB position.
feeita 2 AKHe, 23mV audio signal to the microphone input.

Connedt an wsalioscope to the emitter of Q7 and ‘adjust T11 for a maximum amplitude display on

the oscilloscope.

Turn Té core tor max, then adjust RVI] to obtain a reading of about 125mV — 140mV
(peak to peak) on the oscilloscope.

Cannect the oscilioscope to the ANT connector in parallel with the wattmeter.

Temporaniy adjust RV2I fully counterclockwise and adjust L201, €902, C%03, and L902 for
maxinum power wulipul.

Achunt 1200, U902 tor CHI, CH40 balance sometimes it is necessary to realign L902, T6.

Decivase 150 a2 signal (o the microphone input to zero and adjust RV4 and RVS for minimum
couphiiie o0 aroes leanage on the oscilloscope diaplay.

Poed twe signals, SOOHz to 2400Hz, of 25mV to the microphone input and adjust RV2 to obiain
10 waus of PEP power. Make sure the PEP power output at each channel is with in 9 to 11 watts,
The waveshape displayed on the oscilloscope should conform to the waveshape shown in figure 1-C,

Place the Mode switch in the LSB position. Check to see the AM/USB alignments are not
affected, and that similar results are obtained in this mode of operation.

- 13 -



Wavelorms Figure |

AM RF Power Stage Alignment

I Plewe the Mode switch in the AM position and the Channel Selector in channel 19 position,

2 Adjust RV201 for an RF power output of 3.9 watts as indicated on the watimeter.

AM Modulation Alignment
1. Apply a IKHz, 25mV audio input signal to the MIC circuit.

2. Adjust RV 204 so that the modulation depth is 80% to 95%. Adjust RV 801 to calibrate modulation
meter.

3. Decrease the signal input to 2.5mV and check that the modulation depth is 50% or higher,

NG 1o figure modulation percentage use the formula in figure 2.

::gx 100 [%)

Modulation ratio =

Modulation waveform

RF Power Meter Alignment

Adjust RV 602 for AM, RV 603 for SSB so that the RF power meter provided on the front pane! of the
cquipment indicates the same wattage as the wattmeter.

ADJIUST RY603 with single 1KHz tone inpul.
AW R AETER CALIBRATION

Remose the S0 Ohm RF dummy load and key transmitter on AM with the “"CAL-SWR™ switch in C Al
position, Adjust the *SWR CAL"" control (VR801) to give full scale (oo) S.W.R. mcter reading. Switch
1o 5.W.R. position and adjust RV601 (on SWR board) to give same full scale (eo) indication on SWR
meter.

Attach 50 ohm dummy load to ANT, key the transmitter on AM, adjust VR80] for full scale in “CAL"Y

position, and switch to “SWR"", rcading should be under 1.5. Higher readings on known 50 ochm load
may indicate trouble in the low pass filter or coax cables.

il w



RECEIVER ALIGNMENT
AGC Alignment
I Connect the VOM 10 terminal number 15 on the main p.c. board and chassis ground.

2. Place the Mode switch in the AM posilion.

3 Adjust RVE to obtain a reading of 1.6 — 2V.

Recenver Sensitivity Alignment

|. Set the signal generator to 27.185 MHz, | KHz, 30% modulation and set the transceiver (o channci
19,
NOTF: This alignment should be performed with an extremely small signal input from the signal
generator 1o avoid inaccurate alignment due to AGC action, about 1.0 pVin 50 ohm

Adjust T7, T8, T9, Ti0, T13, T14 and T15 for maximum audio output as indicated on the AC
VT VM (ot oscilloscope, if used).

2. Turn the core of T7 one turn clockwise.,

Squeleh Circuit Alignment

L riace the Mode switch in the AM position.

Set thie sienal generator o provide an RF input signal of 1000 pV, 1 KHz, 30% modulation.
i Rotate the squelch control fully clockwise.

4. Adjust RV9 so that the squelch just breaks with the 1000 i V signal input.

5. Place the Mode switch in the USB position and adjust RV10 5o that the squelch just breaks with the
1XX) XV signal input.

o

-Meter Adjustment

Set the signal generator to provide a 100V signal input and place the Mode switch in the USB
position.

Z Adjust RV? so that the S — meter indicates *'9".

Fince the Mode switch in the AM position and retune the signal generator slightly to obtain

St attdio output.
Adicst RV so that the S — meter indicates 9",

TRANSCEIYER SERYICING

Transceiver has been fully tested prior 1o shipment and will not normally require further adjustments.

- 15—



RETURNING THE UNIT FOR SERVICE

I the event repair 15 necessary please return your DAK X to an authorized warranty center. If necessary
10 return Lo our service headquarters, pack your transceiver extremely carefully. Use UPS prepaid. Pleas:
enclose a deseription of difficulty experienced as well as when and where unit was purchased. Damage due
te packing and shipping s not covered by factory warranty,

M.H.SCOTT CO., INC.
8925 McGAW COURT
COLUMBIA, MD 21045

AVAILABLE CITIZEN BAND FREQUENCIES

Your transceiver provides operation on all available U.S. Citizens Band channels. Frequencies are histec
in accompanying table.

E_ Channe! Frequency Channel | Frequency
¥ 1 26.965 7 27,245
L2 20975 22 27.225
l 3 26,985 23 27.255
. 4 27.005 24 27.235
| 5 27.015 25 27.245
6 27.025 28 27.265
7 27.035 27 27.275
B 27.055 : b 27.285
g 27.065 29 27.285
10 - 27.075 30 27.305
1 77.085 <} 27.315
12 27.105 i 32 27.325
13 27.115 ? k<] 27.335
L4 27.125 34 27.345
.15 27.135 35 27.355
B 1 27.185 3% 27.365
{on 27.185 37 27.375
! 18 27.175 38 27.385
! 18 27.185 39 27.385
L 20 27.205 40 27.405

CRYSTAL CONTROLLED “PHASE-LOCKED LOOP" SYNTHESIZING SYSTEM

This transceiver uses a frequency svathesizing system which empioys three crystals and the PLL (phase
locked loop) circuit 1o produce 40 transmitting and 40 receiving channels, both AM and SSB. The
accompanying chart shows the operating mode.

CRYSTAL FREQUENCIES

Xtal | (AT TP3)=20.105 MHz USB/AM, 20.1035 MHz LSB
Xtal 2 (AT TP2) = 10.240 MHz AM/USB/LSB
Xtal 3 (AT TP3)=10.695 MHz AM/USB, 10,692 MHz LSB

- 16 —



N CODE — FREQUENCY CORRELATION CHART

|

| CHANNELI

INO.

| S—

o

18

i
i CHANNEL SWITCH OUTPUT
\CHANNEL ¥EO FREGUENCY (PLL Inputs)
T

Q. coes
AM/USB | LSB | PO P1 P2 P3 P4 PB
26,965 i 255 17.556 126535 | 1 1 1 1 1 1
26.975 254 17565 |.175635 | 0 1 1 1 1 1
26985 @ 253 17.575 15573 | 1 0 1 1 1 1
27.005 | 2% 17695 | 175935 | 1- 1 O 1 1 1
27.015 | 280 17.605 17.6035 0 1 0 1 1 1
27.025 249 17615 | 176135 ! 1 0 0 1 1 1
27.035 248 176256 | 17623 | 0 O 0 1 1 1
27.055 246 17.645 176435 | 0 1 1 0 1 1
27.065 245 17.655 | 17.6535 | 1 0o 1 0 1 1
27.075 244 17.665 176635 | 0 0 1 0 1 1
27.085 | 243 17675 | 17.6735. | 1 1 0 0 1 1
27105 | 24 17695 [1769% |1 0 0 0 1 1
27.115 | 240 17706 11772038 | 0 © O 0 1 1
27.125 239 17,716 | 127135 | 1 1 1 1 0 1
27.135 238 1727 | 17735 { 0 1 1 1 0 1
27.155 236 17765 | 12785 | 0 0 1 1 0 1
27.165 235 17785 | 17.7535 | 1 1 0 1 0 1
27.175 24 17766 | 177635 [0 1 o 1 0 1
27.185 233 17.775 17773 |1 0 0 1 0 1
27.205 21 17.795 17.7935 | 1 1 1 0 0 1
27.215 . 230 17.805 | 178035 | 0 1 1 o 0 1
27.225 | 229 17815 | 178135 | 1 0 1 0o 0 1
27285 | 26 17.845 178435 | 0 1 0o 0 0 1
27.235 | 28 17805 (1783 | 6 0 1 o o 1
27.245 | 228 17.835 17.8335 | 1 1 0o 0 0 1
27265 = 225 17.855 17.8535 | 1 o 0 0 0 1
27.275 | 224 17865 | 1783 | 0 0o o0 0 0 1
27.285 | 223 17.875 | 17.8735 | 1 1 1 1 1 0
27.296 @ 22 1788 | 17885 | 0 1 1 1 1 0
27.305 21 17.895 | 17.8935 | 1 0o 1 1 1 0
27.315 220 17.905 | 17903 | 0 © 1 1 1 0
27.325 219 17915 | 279138 | 1 1 0 1 1 0
27.335 218 17926 (179235 | 0 1 0 1 1 0
27.335 217 17.935 | 17.8335 | 1 0 0 1 1 0
27.355 216 17945 | 17943 { 0 © O 1 1 0
27.365 215 17.955 17.9535 | 1 1 1t 0 1 0
27375 | 214 17.965 17.9635 0 1 1 0 1 0
27.385 | 213 17975 (17973 |1 0 1 0 1 0O
27.395 | 212 17.985 179835 | 0O 0 1 0 1 0
27.405 J 21 { 17.995 17.9935 1 1 0 0 1 0

B b
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VOLTAGE MEASUREMENT CHARTS

(AM Recsive-Transmit) AM Receivae-Transmit
Ref Desig. | | E | B | ¢ Ret. Desig. R L
' Ax | 38 | 25 | 56 Q25 Rx | 86 | 7.6 | 3.4
"Tx» : 38 2% : 56 Tx 0 0 0
y Q2 Hx i . & 9.3 Q26 Rx 0 o 0
Tx o . 0 9.3 ! Tx 0 o i o !
(3 Rx @ 108 . 15 | 92 Q27 Rx .6 8 . 8
T 108 | 15 | 92 Tx ] O 0 13
(14 Fix 0 0 0 Q28 Rx 0 .65 2
Tx 0 0 0 Tx 0 0 25
(15 Rx 5 & 56 azs Rx 1.35 2 1
Tx .5 82 58 ! . Tx 0 25 13
Qfn Rx | 0 6 8 Q30 Rx 0 0 0
Tx 0 .6 82 0 L Tx 0 0 0
Rx Q 7 0 [ Q31 Ax 0 0 0
! Tx W . a7 7.2 Tx 0 0 0
ek " Rx 0 | 0 138 Q32 squsiched Rx 1.7 1.7 0
CTx D76 1.5 13 Tx K: 2 7
S an CRx i Q 0 0 Q32 ursqueiched | Rx 22 1.8 T |
CTx |0 0 0 Tx 1.6 .5 )
. Q12 " Rx : 28 | 32 9.4 Q33 unsqusiched | Rx 0 7 0
- Tx 25 | 3.0 8.0 Tx 0 7 0
3 . Rx 0 o | 0 | Q33 squsiched Rx 0 0 7
i 0 0 0 Tx 0 7 0
{114 . Rx 0 0 | 94 Q34 Unsqueiches | RX 0 ! 0 3.3
Tx 1.05 0 1| 32 Tx 0 0 33
€16 Rx 0 0 | 94 Q 34 squeiched Rx 0 .65 0
Tx 1.0 183 | 3.2 i Tx 0 0 33
i Q36 Rx 0 0 I 0 Q35 Rx 0 0 0
Tx 0 0 | o0 . Tx Q 0 0
. Q17 Rx 0 o ;, o Q36 Rx 0 7 0
| Tx o , 0 o0 Tx 0 7 0
Q18 Rx 0 0 | 0 Q37 Rx | 1.5 4.4 0
Tx 0 75 00 Tx 1.5 4.3 0
Q14 fx 0 o { o | |o3s Rx | 1.5 6.9 0
Tx 0 o 0 Tx 1.5 6.6 0
G20 fla 145 | 1.85 10.8 Q39 Rx 0 0 7.6
Tx 4 ' 4 | 108 Tx 0 0 7.3
Q21 Rx ¢ 0 0 Q40 Rx 0 0 0
Tx g 75 ! 0 ' Tx 0 0 0
022 Ax 1.5 1.75 | 122 Q41 . Rx 0 0 0
: Tx 2 4 o3 Tx 0 0 0
473 Rx 0 | 47 | 13 | |aa2 Rx | 9.2 | 91 0
Tx 0 4.7 13 Tx 9.1 | 84 8
Rx ¢ 6 | 78  |043 | Rx 86 | 92
Tx 0 0 0 'i . | Tx | .35 8
i |
i i | ; {
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USB Receive-Transmit
; .

LSB Receive-Transmit

I

| Ref. Desig. | | € 8 c Ref. Desig. | 8 | c |
Qi Rx | 38 | .25 | 56| |qzs Rx | 86 | 76 | 34
Tx 3.8 25 5.6 Tx 0 0 0 |
Q2 Ax | 1 1.5 9.3 Q2 Rx 0 0 0
: ™, 0 : 0 9.3 Tx | 0 0 o |
03 Rx : 1.08 | 15 9.2 Q27 Rx 0 0 135
; . Tx | 1.08 1.5 9.2 Tx 0 0 135
+ Q4 . Bx i O 0 0 Q8 Rx 0 0 0
CoTx !0 d 0 Tx 0 0 0
: as | Bx 5 82 5.6 Q29 Rx 0 0 13.5
; I Tx .5 8 5.6 Tx 0 0 135
Q6 Rx | O .5 R: ) Q30 Tx 1.5 2.2 2.7 |
Tx | 0 6 82 Tx 0 0 o |
L Q7 l Rx | @ 7 1 0 Q31 Rx 1 1.5 2:05 |
i Tx | 185 7 | 72 Tx 0 0 0
- Q8 ' Rx 0 0 | 138 OB s 106 | 22 1.8 7
; . Tx | .76 1.7 | 135 Tx 1.6 5 il
L an | Rx 0 0 0 Q22 Souiiched Rx 1 1.7 1.7 0
_': [ Tx i 0 0 0 Tx 9 2 Y
b a2 . Rx . 25 3 | 8 033 ureouiiiies | RX 0 2 (N
: Tx | 25 3 | B Tx 0 k) o !
Q13 Rx | 0 0 0 Rx 0 0 7 |
! Tx | 4 4.7 6.8 it Tx 0 7 0 |
| Q14 Rx | .97 8 8.2 G uimaguneres | Px 1 0 0 3.3 ’
! T™x | 6 1.1 8.6 Tx | 0 0 33 |
Q15 Rx | 97 | O 8.2 Q.34 Squsichea Rx | ¢ .65 0 .
; Tx 6 | 0 8.6 | Tx 0 0 <
| ars Rx | 0 | .7 19| |as3s Rx | 0 o | o |
Tx 0 0 0 Tx {. 0 0 i 0 |
Q17 | Rx | 1 1.9 6 Q38 Rx = 0 by o |
i Tx o | O .2 Tx 0 0 0 |
Q18 . Rx o | O 1.9 Q37 Rx 1.5 4.4 0 }
P Tx 0 .75 0 Tx 15 | 44 0 |
-9 | Rx 0 5 5.6 Q38 Rx 1.5 | 69 0 |
: P Tx 0 0 0 Tx 1.5 | 15 0
Q20 . Rx | 125 | 1.85 | 132 Q3g Rx 0o | 0 7.6 ‘
] T .5 .45 13.2 Tx 0 75 0
- an . Rx 0 0 0 Q40 Rx | 84 82 | 0 |
i i Tx 0 .75 0 Tx B.2 7.4 g !
S a ' Rx | 1.3 1.75 | 128 Q41 Rx | 7.5 81 | 84 ‘
i L Tx | 2 | .4 135 Tx 2 7 | 82
Qz3 ‘ Rx | 0 | 49 135 Q42 Rx \ o0 { o | 0!
| I Tx:! o | 49 13.5 Tx | 0 o, 0 |
L Q24 ' Rx 0 i .65 7.8 Q43 Rx | 0 o | 0
Tx o | 0 0 T™> ! 0 o, O
!
N i | N |

==



- Ruf. Desig.

o
0o

€13

Qo

L

(NER!

az

L Q14

s

Lk

Q17

a8

Gis

Q20

Qi

G22

Q3

P O2s

LS8 Receive-Transiit

LSB Receive-Transmit

| e |8 | c Ref. Desig. E B | C

' Rx | 38 | 25 ! 56| | Q25 Rx | 868 76 | 34 °

| x| 38 | 25 : 56 | P Tx | o o | o0

| Rx 1 } 1.5 9.3 Q26 | Rx 0 0 | 0

. 0 0 9.3 Tx 0 o | 0
R« = 1.08 ’ 1.5 9.2 Q27 Rx 0 0 | 135
x| 108 | 15 | 82| | Tx | 0 o | 135
Rx 0 L 7 | 0 | Qs Rx 0 4] ' 0
Tx 0 77 0 | Tx 0 0 | 0 |
Rx | .5 2 5.6 Q2 Rx 0 0 13.5
Tx | 5 & 5.6 Tx 0 0 135

. Rx o . 6 §:7) Q30 Rx | 1.5 22 7.7

ITx 0 6 82 Tx 0 0o ! 0
Ax 0 Ry ] 0 Q31 Rx 1 1.5 | 2.05
Tx | 1.65 7 7.2 Tx 0 0 0

, Rx 0 0 13.8 Q32 unsaqusicres | RX 2.7 1.8 7

P Tx | .76 1.7 13.5 Tx | 1.8 5 7
Rx 6 | 7 0 QX squechec | Rx | 1.7 1.7 o
Tx o | 7 0 : T 9 2 7
Rx | 2.5 3 8 0 33 vasaired 1 - Rx 0 7 0
x| 25 | 3 8 Tx | © 7 1.0
™ . 4 4.7 6.8 Tx 0 7 0
Rx 97 95 8.2 Q34 Unsquelcred | * Rx 0 0 3.3
Tx 6 1.1 8.2 Tx 0 0 3.3
Rx 97 0 8.2 Q 34 squeichea Rx 0 .65 0
Tx 6 0 8.2 Tx 0 0 3.3
Rx 0 7 1.9 Q35 Rx 0 0 0
Tx 4] 0 0 Tx 0 0 0
Rx . 1.1 1.8 6 Q36 Rx 0 7, 0
Tx 0 0 2 Tx 0 o | 0
Rx 0 0 1.9 Q37 Rx | 1.5 44 : 0
Tx 0 .75 0 Tx | 1.5 44 | 0
Rx | 0 5 5.6 Q38 Rx | 1.5 68 | 0
Tx | 0 0 0o | Tx | 1.5 1.5 0
Rx | 1.25 = 1.85 | 13.2 Q3 Rx 0 0 7.6
Tx | 5 , 45 13.2 Tx o | .75 0
Rx | 0 | 0 0 Q40 Rx | 8.4 8.2 0
Tx 0 75 0 Tx | 82 7.4 8
Rx | 1.3 1.75 | 12.8 Q41 Rx | 7.5 8.1 8.4
Tx | .2 45 135 Tx 2 7 8.2
Rx | 0 4.9 13.5 Q42 Rx 0 0 0
Tx | 0 4.9 135 Tx 0 0 0
Fx 0 .65 7.8 Q43 Rx 4] 0 ¥
Tx o i o0 | o ‘ Tx 0 0o | 0

] | ;

R | 1 !

Pin No. “|

1IC2

1 2 3 4 5 6 7 8 9

Voltage

Tx

T
\

25 2 13 23 0 84 21 44 53
25 2 13 23 0 84 2.1 44 55




Pin No. 1 2 3 4 5 B 7 8 9
Voltage Rx 0O 0 0 0 0 0 O O O
Tx 26 2 1.3 27 0 7.2 2 73 6.8
IC 4
, "
Fin No. P2 3 &5 8. 7
Voltage Rx . o 0 o 0 o 0 @
Tx 31 34 35 0 63 83 47
IC5
Pin No. ' 1 2 3 4 5 8 7 8 % 10
i Vo':tage
isquelched 138 126 25 12 4 1.6 1.5 ¢ 0
l Vollagv
] unsquelched 138125484 13383513071

NOTE: All voltage readings are taken with the pawer source set at exactly 13.8 VOC.

IC1(P.L.L. 02)

l Pin
| No. Volitage Channels Selectad
1 5.6 N/A
2 1.8 N/A
3 15 N/A .
4 5.3 N/A ‘
5 No Pin
6 1.5 —- 35 40 — 1
7 0 N/A
] 5.6 N/A
g i 5.6 N/A
10 ! 5.6 1,2,3,4,5,6,7.8,9,10,11,12,13,14,
; 15,16,17,18,19,20,21,22,23,24,25,
| ! 26,27, :i
11 5.6 1,2,3,4,5,6,7.8.9,10,11,12,13,25, !
| | 29,30,31,32,33.34,35,36,37.38133,40 |
12 58 | 1,2,3.4,56,7,14,15,16.17,18,19,28, .
29,30,31,32,33,34,35 ,
13 | 5.6 1,2,3,8,9,10,14,15,16,20,21,22, =,
g 24,28,29,30,31,36,37,38,39
|14 5.6 1,2,4,5,8,11,14,15,17,18,20,21,23,
- 25,28,29,32,33,36,37.40
15 5.6 1.3,4,6,9,11,12,14,17,18,20,22,25,
! 27,28,30,32,34,36,38,40
l 16 0 N/A

NOTE: All voltage measurements are taken with the power supply set at exactly 13.8
vDC. ’

.
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