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Figure 1-1. Atlas Model 210x lllustrated with Opticnal 220-CS AC Console

SECTION 1 GENERAL
INFORMATION

1-1. INTRODUCTION

The Atlas 210x Transceiver is designed for singletsand and CW communications in the 10, 15, 20aAf 80
meter amateur radio bands. The Atlas 215x cover2540, 80, and 160 meters. They employ all ssiide
circuitry, with modular construction. The conseivat200 watt power input rating will provide worldide
communications from fixed, portable or mobile itistéons.

Atlas Radio, Inc., is licensed by Southcom Intepral, Inc. of Escondido, California, manufacturefamilitary
and commercial radio equipment. With this agreematias Radio is able to bring the most advancedesbf-
the-art circuit designs to the amateur radio markes Earnshaw, founder and Director of R&D at &oam
International, is considered to be one of the fasinsolid state engineers in the world, effectiyigved by the
rapid growth of Southcom International in the naifit and commercial radio markets of the UnitedeStaas well
as many other countries.

The high performance and reliability of the Atlaartsceiver is enhanced by the finest craftsmansimnig,a most
thorough quality control program. Our staff is mage of highly skilled assembly workers, technicianad
engineers, many of whom are active radio hams. $earice department, if and when needed, is dedidate
making every Atlas owner a satisfied customer. Bpegfor all the gang at Atlas Radio, we wish yoarny hours
of operating pleasure with your Atlas transceiver.

73 Herb Johnson W6QKI President



GENERAL SPECIFICATIONS

BAND COVERAGE:
ATLAS 21 Ox: Covers 80, 40, 20, 15, and 10 meter
bands, with internal VFO ranges as follows:
3500- 4000kHz
7000- 7500kHz
14000-14500 kHz
21000-21500 kHz
28400 - 2940&Hz

NOTE: The 10 meter band on the 210x may be easily

owner adjusted to cover any 1000 kHz portion of the
band.

ATLAS 215x: Covers 160, 80, 40, 20, and 15 meter
bands, with internal VFO ranges as follows:

1800 2100kHz
3500 4000kHz
7000 7500kHz
14000 14500kHz
21000 21500
kHz

FREQUENCY CONTROL,;
Highly stable VFO common to both receive and
transmit modes.

FREQUENCY READOUT:
Dial scale calibrated in 5 kHz increments on atid&

except 10 meters, where increments are 10 kHz.

Tuning knob skirt provides 1 kHz increments on all
bands except 10 meters, where increments are 2 kHz

EXTERNAL
CONTROL:
Rear socket provides for plug-in of external VFO or
crystal oscillator accessory for separate contfol o
transmit and receive frequencies, or for networt an
MARS operation.

EXTENDED FREQUENCY RANGE WITH
CRYSTAL OSCILLATOR:
When the model I0x external crystal oscillator

FREQUENCY

13800
20600

14900kHz
21600 kHz

Note: The Model I0x wilhot operate othe 28.0
MHz band.

CIRCUIT DESIGN:
All solid state, 4 IC's, 18 transistors, 31 diodgisgle
conversion, 5520 kHz I.F.

MODULAR CONSTRUCTION:
Includes plug-in circuit boards for ease of
maintenance.

PLUG-IN DESIGN:

Transceiver plugs into the Deluxe Mobile Mounting
Bracket, or into the optional 220-CS power supply
console, making transfer or removal a simple
operation. All connectors are standard: SO-239
antenna jack, 1/4 in. phone jacks for Mic., CW key,
external speaker or headphones, and linear antplifie
control.

POWER SUPPLY REQUIREMENTS

Operates directly from a 12 to 14 volt D.C. source
with negative ground (standard automotive system).
Current drain is 300 to 500 ma. in receive mode, 16
amps. peak in transmit mode. Atlas model 220-CS

power supply console and the model 200-PS portable

supply are available for AC operation.

FRONT CONTROLS:

Tuning Dial, Dial Set, Function Switch, Band Switch
A.F. Gain, R.F. Gain, Mic Gain, Sideband Selector,
Calibrator On-Off, Dial Light Dimmer, ALC Control.

FINISH:
Black vinyl covered aluminum cabinet and bottom
cover, anodized aluminum panel.

accessory is used, frequency ranges are as listed iWEIGHT:

the following charts:
1800 - 3000 kHz (Model 215x only)
3000- 5200kHz
5800 - 10000 kHz

6 Ibs. 14 oz. (3.1 Kg) net, 8 Ibs. 6 0z. (3.8 Kg)
shipping weight.

DIMENSIONS:
9'/2 in. (24.1 cm) wide, 3'/2 in (8.9 cm) hidhVi in.
(24.1 cm) deep overall.



RECEIVER SPECIFICATIONS
CIRCUIT DESIGN: Front end design provides
exceptional immunity to overload and cross variation from 5 microvolts to more than 3 volts
modulation, matching or out performing the best ovERALL GAIN: Requires less than 1 microvolt

vacuum tube designs. Signals are converted directlysignal for 0.5 watts audio output. (CW carrier, 00
to the 5520 kHz I.F. without preamplification. Con- Hertz heterdyne).

verter and product detector are double balancededio
rings. IC's are employed in I.F. and AF stages.
SENSITIVITY: Requires less than 0.4 microvolts
for a 10 db signal-plus-noise to noise ratio on,160
80, 40, and 20 meter bands; 0.4 microvolts on 15
meters; and 0.6 microvolts on 10 meters.
SELECTIVITY: Crystal Ladder Filter, 8 poles.
Bandwidth: 2.7 kHz @ 6 db, 4.3 kHz
@60db,9.2kHz@ 120 db!! Ultimate rejection more
than 130db!! Shape Factor 1.6.

IMAGE REJECTION: More than 60 db.

INTERNAL SPURIOUS: Less thanequivalent 1
microvolt signal. AGC CHACTERISTICS: Audio
output constant within 4 db with signal

AUDIO FIDELITY: 300 to 3000 Hertz, plus or
minus 3 dbINTERNAL SPEAKER: 3 in., 3.2 ohm,

.68 0z. magnet. Rear jack permits plug in of extern
speaker or headphones. Headphones of 500 to 600
ohms are recommended. Headphones of a higher
impedance may be used, but will require a high&t A.
Gain setting. Lower impedance headphones will
require a lower A.F. Gain setting. When transceiser
plugged into the AC power supply console, internal
speaker is disconnected automatically, and front
facing speaker on console becomes operative.
METER: Reads "S" units from 1 to 9, plus
10toSOdb.

CALIBRATOR: Provides 10&Hz check points for
accurate dial setting.

TRANSMITTER SPECIFICATIONS

CIRCUIT DESIGN : Broadband design eliminates

transmitter tuning. Single conversion from LF. to RTTY /SSTVPOWER RATING:

output frequency produces minimum spurious and Approximately 90 watts P.E.P input (dependent
mixing products. 2 section low-pass filters on each directly on ventilation of heat sink).

band pr.owde harmonic _suppression qua! . ° EMISSION : SSB: Lower sideband on 40, 80, and

commercial standards. Includes ALC and infinite )

SWR protection 160 meters. Upper sideband on 20, 15, and 10 meters
' ) with Sideband Selector switch in NORM position.

FREQUENCY CQNTROL' Internal ~ VFO Opposite with switch in OPP position. CW: offset

automatically transmits on exactly the same frequen frequency

that is being received. Rear socket provides fogypl .

in of external VFO or crystal oscillator accesstoy utva(\)/g(;\n;E? SAIEI,EBAL\‘D' More than 60 db down

separate control of transmit and receive frequencie a ertz input.

or for network and MARS operation. CARRIER SUPPRESSION: More than

POWER RATING: 200 watts P.E.P. input, and CW 50 db down.

input, (with 50 ohm resistive load and 13.6 voICD. .

supply) on 160,80,40,20,and 15 meter bands; 120W-IA—HIr?xlijmggD?EF;bDblei-\[/-voeRaIloc)vaér

on 10 meter band. Power output: 80 minimum P.E.P. pp Y P p ’

and CW on 160, 80, 40, 20, and 15 meter bands; 50HARMONIC OUTPUT: More than 35 db below

watts minimum on 10 meter band. peak power.

SUPRIOUS AND IMAGE OUTPUT:

More than 40 db below peak power.



CW KEYING: Manual send-receive.Semi-break-in

with CW accessory installed in AC power supply

console. Plug requirement: standard % in. diam. 3 circuit
phone plug.

TRANSMIT CONTROL: Press to talk with Mic.

button, or manual transmit with Function Switch on ~ AUDIO FIDELITY: 300 to 3000 Hertz, plus or minus

front panel. Automatic voice control when VOX 3 db.

accessory is installed in AC power supply console. METER: Reads power amplifier collector current, O-

16 amperes.

LINEAR AMPLIFIER CONTROL:
Rear jack provides for keying of linear, and ALC
control from linear.

MICROPHONE: Dynamic or crystal.

MODEL 220-CS POWER SUPPLY
CONSOLE SPECIFICATIONS

INPUT VOLTAGE: 110 or 220 volts AC, 50-60 Hz. PLUG-IN DESIGN: Transceiver plugs directly into
power supply console, automatically makes

INPUT POWER: 10 watts average, receive. 250 connections for antenna and front facing speaker.

watts transmit peak. Mic. jack and headphone jack are brought out to
front panel.

OUTPUT: Low current line: 13.6 volts regulated,

amp. High current line: 13 volts at 16 amps. ACCESSORIES: Space under transceiver permits

addition of VOX unit. Space in rear permits additio

of semi-break-in CW.
SPEAKER: 3x5 in. oval, 1.1 oz. magnet, 3.2 ohm
voice coil. DIMENSIONS: 15-1/2 in. (39.4 cm) wide. 5-5/8 in.

(14.3 cm) high. 9-1/2 in. (24.1 cm) deep.

FINISH: Textured Vinyl bonded to aluminum,

durable and scratch resistant. WEIGHT: 17 Ibs. (7.7 Kg) less transceiver. 20 Ibs.

(9.1 Kg) shipping weight.

MODEL 200-PS PORTABLE AC SUPPLY

INPUT VOLTAGE: 110 or 220 volts INCLUDES: On-Off switch, Fuses, AC cord, and
AC, 50-60 Hertz. D.C. Cable with connector for transceiver.

INPUT POWER: 10 watts average, receive. 250 watts DIMENSION: 5-1/4 in. (13.3 cm) wide, 3-1/2 in.
transmit peak. (8.9 cm) high, 6-1/2 in. (16.5 cm) deep.

WEIGHT: 7 Ibs. 4 oz. (3.3 Kg) less transceiver. 10

OUTPUT: Low current line: 13.6 volts regulatedi Ibs. (4.5 Kg) shipping weight.

amp. High current line: 12.5 volts at 16 amps.



RECHARGEABLE BATTERY PACK

Globe Battery Division, Globe-Union Inc., P.O. B831, Milwaukee, Wis. 53201, manufactures a "GEL-CEL
rechargeable Battery Pack, Model GC1400 which eyilrate the Atlas transceivers for a number of §awith
operating time determined by receive-transmit ragiod modulation level. The battery has an Ampl&ver
rating of 7.5 A.H. It comes in a simulated leatbase with shoulder strap, and includes an AC charge

Your Atlas dealer may handle Globe products. Ailsi, anticipated that Atlas Radio may have the @@lpack
available for Atlas dealers. Otherwise, you maytachGlobe directly for reference to a Globe dealer



SECTION 2
INSTALLATION

2-1. INTRODUCTION This section provides instructiors for mobile, portable, or fixed station

installations of the

Atlas 210x/215x transceivers.

22. GENERAL INFORMATION

2-3. D.C. POWER. The Atlas transceiver is desigioeoperate on a power source of 12-14 volts D.@vdP@an

be delivered to the transceiver via the Deluxe MmgnKit (DMK), D.C. Cable (DCC), Cigarette Light&able

(CLC), Portable Battery Pack, 220-CS AC Console0-PS Portable AC Supply.

2-4. AUTOMOTIVE D.C. ELECTRICAL SYSTEMS. The D.C. electrical systems in automahifeay at times

generate high voltage transients (spikes of volsageerimposed on the 12-14 volt D.C. system). Thessients

may be caused by faulty brushes in the starter maliernator or generator, or loose wiring, and mepresent a

possible hazard to the semiconductors in the teawsc For this reason, we strongly urdet you read the

following notes and follow them carefully.

(a) Clean the battery terminals and clamps, gidenthe clamps securely.

(b) Tighten battery cabkerminals where they attach to the engine.

(c) Inspect battery cables and terminals forasion or wear. Replace them if they look questitmab

(d) Check battery condition frequently, especiallyen it approaches its warranty age limit. Usectggtive
silicone grease on the terminals to inhibit cowosi

(e) Check the alternator and regulator connestfontightnessCheck primary ignition wiring, horn wiring,
lights, etc.

() Measure the charging voltage from the altesnwith the engine running at about twice idlingesd. Voltage
at the battery terminals should measure 13 voltsiim, 14.5 volts maximum. Consult your auto-
electric service shop if correctiéarequired.

2-5. DELUXE MOUNTING KIT (DMK).  The Deluxe Mobile Mounting Kit is a plug-in uniesigned for easy

removal of the Atlas transceivers. All D.C. powennections are made to the DMK and all necessank-hip

cables, including the D.C. battery cable with pitygorotection, circuit breaker, and hardware, zeet of the Kkit.

2-6. D.C. CABLE (DCC). The D.C. Cable (DCC) is dgsd with built-in polarity protection and overload

protection. This cable is available from Atlas @esland can be used with the Mobile Bracket Kit @)iBr a

portable battery pack.

27. CIGARETTE LIGHTER CABLE (CLC). The Cigarettedtiter Cable is designed for use in those instances

when D.C. power is required, and the transceiveniu been installed in the automobile using thekDd MBK

kits. The cable has a special cigarette lighteg pio one end, and a transceiver power plug on tther.dPolarity
and overload protection is included with the cable.

2-8. PORTABLE BATTERY PACK. The 7.5 ampere hour tBbte BatteryPackprovides 12 volts D.C. power

via portable rechargeable batteries. Connectias fhebattery pack to the transceiver are made with #itely

pack cable. All necessary plugs arc provided.

2-9. 220-CS AC CONSOLE. The 220-CS AC Consolesageglable through Atlas dealers, and provide sl t

D.C. power required for the Atlas transceivers PR6-CS operates from either 110 volts AC or 22QsvAlC,

selected by changing fuses. A Microphone jack, lgeade jack, and antenna connector are also providdte

console.



2-10. 200-PS PORTABLE AC SUPPLY. The model 200-PS Bupply is designed for portable and utility
service where the weight and size of the deluxecA@sole is not desired. It's compact size andwiglght make

it ideal for the traveler, and yet it will do a cphately adequate job in full time duty at the hostation. It has a
slightly smaller power transformer than the AC adaswhich reduces D.C. input power about 5 perceuat
peak power with voice modulation is the same ah ttié larger transformer. Also, the 200-PS doesantain a
speaker, so the one built into the transceivesé&luThe 200-PS operates on either 110 volts AZ20wolts AC,
selected by changing fuses.

It is anticipated that a plastic or simulated leattarrying case will be available from Atlas Raftiothe 200-PS
supply as well as for the transceiver in the netauré.

2-11. TRANSMISSION LINE IMPEDANCE MATCHING. Propémpedance match between the coaxial feedline
and the antenna system is considerably more imutontth the broadbanded solid state amplifier thath tube
type transmitters, which generally have a Pi-tymgahing network. The SWR should be as low as it learin
order to permit full power operation. As SWR in@es, power output from the Atlas transceiver deaga
approximately as indicated in the following table.

TABLE 2-1. SWR VERSUS OUTPUT

SWR [APPROXIMATE NOTE

OUTPUT
1.0 100 watts High SWR will not damage the
11 98 watts Atlas transceiver. You may feel
1.2 95 watts free to operate regardless of the
1.3 90 watts SWR. Only power input and
1.5 80 watts output will suffer. Reflected
2.0 50 watts voltage will not cause damage.
3.0 20 watts

2-12. AMMETER READINGS . The ammeter on the Atlas transceiver provideseatellent indicator of
impedance match. In CW transmit mode, the Mic. Gaintrol becomes the Carrier Insertion control. A&t
close match you will be able to run the ammetetaup2 amps or more (with supply voltage of 13.6 VDBC
117/230 VAC).

2-13.INFINITE SWR PROTECTION. The Atlas transceiver has a built-in reflecto-enethich automatically
reduces transmitter drive as SWR increases. Thiesmthe power transistors nearly immune to damega f
mismatched loads.

2-14. SWR MEASUREMENTS. A bridge for measuring Standing WaRatio (SWR) is very useful and
stronglyrecommended for checking impedameatch. Use the following procedures.

(@) Switch the bridge to "Forward" or "Sensitvposition.
b) Set the sensitivity control on the bridge to maximelockwise position.

(

(c) Set Mic. Gain on Atlas transceiver to minimum.

(d) Set the transceiver Function Switch to CW mode.

() Advance Mic. Gain until meter on bridge reads juitscale. (Mic. Gain is Carrier Insertion continlCW
mode).

Switch bridge to "SWR" or "Reflected" position fine SWR reading.

©) Tune the transceiver up and down in frequency wutl locate minimum SWR. This will indicate the
(h) resonant frequency of the antenna, and also the 8\ttt frequency.

Switch the transceiver back to REC. mofee Caution note, next page.



CAUTION
OPERATE THE TRANSCEIVER IN CW MODE FOR ONLY SHORT
PERIODS 0V TIME, JUST LONG ENOUGH TO MAKE THE SWR
MEASUREMENT. CHECK HEAT SINK TEMPERATURE DURING
SWR TESTS, AND IE IT IS GETTING QUITE WARM TO THE
TOUCH, LET THE RIG COOL FOR A FEW MINUTES BEFORE
CONTINUING.

2-15. MICROPHONE CONNECTIONS. The microphone mayelteer a dynamic or crystal type. A low impedance
Mic. will work, but will require higher setting athe Mic. Gain control, and may require closer spegklif a
dynamic Mic. is selected, it should preferably be high impedance type. The choice of microphosésportant
for good speech quality, and deserves careful dersiion. Select a high quality Mic. with smootlspense from
300 to 3000 Hertz or more. An excellent choicetis Bhure 404C hand Mic. The plug required for thie.M
connector is a standard 1/4 inch diameter, 3 candtype. The tip connection is the keying cirdoit press-to-talk,
the ring connection is for the shielded Mic. leadd the sleeve or barrel is the common ground teximi

216. VOICE OPERATED TRANSMISSION (VOX). Most presstalk microphones arc short circuited when the
button is not pressed, if the VOX accessory isaiiest in theAC console, this feature must be disabled. Refer to
instructions that come with the Mic. Open the carsé locate the switch contacts that short the Maui when the
button is not pressed, either disconnect the lemdsend the contact so they do not make.

2-17. CW KEY. A jack on back of the transceiverpi®vided for insertion of a standard 1/4 inch ditene
conductor phone plug. Connect the CW key to thigplith a 2 conductor cable. The sleeve connegjmes to
chassis ground. Keying potential is less than 1fsyvpositive, and draws less than 5 milliampésasy of the
electronic keyers presently on the market will epeisatisfactorily.

2-18. REMOTE CW TRANSMIT SWITCH FOR ATLAS TRANSCEEBRS.
The Atlas transceivers have a function switch wipabvides for switching into the CW Transmit mottawever,
it requires switching from the RLC. to TRANS., ahén to the CW position. This procedure is rathvekveard, and
the circuit shown below (Figure 2-1) provides a enconvenient system.

ML, PHORE PLUG

JACK g—— ginglr WiRE TO
C==—*"TF commecTioN

JIN4OOS 'Wﬁ‘ poeC. |
0. # PiN NOWL PLUG 4 CONOUCTOR CABLEL cw "

L I B P

i
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]
L]
1
.

5 e w08
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C—jl_. 2 COMDUCTOR CABLE T i R
e |

Figure 2-1. Remote CW Transmit Switch for ATLAS iisaeivers



The remote switch can be a double pole, singlenthoggle switch, and may be installed on a bradkein a
small utility box along with the two diodes. Othgarts required are two phone plugs, a 9 pin Noua,pa 4
conductor cable, and a single insulated conductor.

The remote switch unit may be secured near the €yde possibly attached tme side of the key base,
permitting quick and easy switching to the CW Traitsnode.

Operation of the circuit is as follows:

When the switch is closed, the single conductoewwming from the MicJack is grounded through tN&d05
diode, and the switch to pin 4 or the EXT. OSCketcThis causes the relays in the transceiveloses placing
the transceiver in transmit mode. At the same titlhe lead coming from pin 9 is grounded throughthN&148
diode, thus disabling the Mic. Amp., and preventmoge modulation of the CW signal.

The other circuit of the 2 pole switch connects+i8 volt line from pin 8 to the +CW lead goinggim 1 of the
EXT. OSC. socket. This causes the carrier oscilldgmuency (NORM. SB only) to move about 800 cyalp
into the filter passband, thus providing automaffeset frequency during CW transmission.

2-19. EXTERNAL OSCILLATOR SOCKET. This socket is a 9 pin Noval installed on the batthe
transceiver, and is for plug in of the Atlas Motf&k Crystal Oscillator accessory, Model 206 ExtéMEO, or
the Model DD-6B-C Digital Dials. Jumper wires aeetory installed on this socket, and must be remhdvany
of these accessories are to be used. 2-20. AUXIMAR®CKET. This socket is also a 9 pin Noval, anfbis
control of a Linear Amplifier or VX-5 or VX-5M CW &ni-breakin.

2-21. LINEAR AMPLIFIER CONNECTIONS. Figure 2-2 illustrates how to connect a linear Efiep to the
Atlas transceivers. ALC output from the linear nisy connected to Pin 4 on the AUX. socket plug. Ah€
control voltage from the linedlUST be positive going. Most linears with an ALC outmirtcuit are negative
going. If this is the case with your linear, andiyeish to utilize ALC control from the linear, itilvbe necessary
that you modify the linear ALC circuit. This willsually consist of reversing one or two diodes ideorto
generate a positive voltage control instead of tregia

In view of this requirement, you may choose to theeALC system of the Atlas transceiver alone. Mostars
will operate to the full legal power limit with e or no distortion.

2-22. MOBILE INSTALLATIONS
2-23.DELUXE PLUG-IN MOBILE MOUNTING KIT.

This kit includes:

(a) 672 foot D.C. power cable; (b) 25 Amp. CircBiteaker; (c) Black anodized aluminum plug-in hagsi(d)
Two 9-inch and two 12-inch cadmium plated steel ntimg bars;

(e) 3 inch wide rear bracket; (f) Package of scremsl terminal lugs. Refer to Figure 2-3 for typical
transmission hump and under dash mounting arrangsme

1. The rear bracket(s)) should be angled as strh@tk as possible in order to give good supperpéshing and
pulling the transceiver in and out of the mount.

2. The mounting brackets must be cut and bentitdraiinstallation, each being unique. Try differgositioning
and select the one for best ease of operation)emsd interference with automobile controls. Tharetully
measure each bracket for length and angle of banitsdoot. Bend as required. After bending theckess,
they may be painted with flat black to match thedired aluminum parts, if desired.

3. Remove the acorn nut and hex nut. Slip bracket screw, and replace only the acorn nut.

4. Secure brackets to car with No. 14 sheet metals. Tighten screws and nuts securely. No. I®ascare also
furnished in case the No. 14 screws are too large.

5. Antenna connection is made by standard coaxemaonto the coax jack on the rear of the DeluxeuiMimg
Kit.

6. An external speaker may be connected as follbaeate the speaker plug on the back of the mahdant, just
above the Mic. plug. Clip out the wire jumper goiingm the tip lug to the ring lug. This will discoect the
internal speakerConnect thexternal speaker from thip lug to the ground lug. Impedance should be dgh



7. Black anodizing provides a very durable finisfuch better than paint. However, the ano-dizedaserfs an
electrical insulation, In order to ensure electrimanding between the transceiver and the car ehassakeproof
washers must be used under all screw healsy will cut through the anodizing. Scraping teodizing off
around the junction points on the rear bracke§sjlso recommended. Poor grounding may lead tcriréter
instability, which will cause a regenerative orfsescillating condition. If there is any questiofi adequate
grounding, connect a copper braid or strap fromahtenna bracket on the mobile mount to the neatestsis
ground, either the bulkhead or transmission hump.

8. The power cable should be run from the mobileimdahrough the bulkhead into the engine compartnien
should then be connected to the positive and negéérminals as close to the battery as possiliie. Best
way to connect directly to the battery terminaltpds by drilling and tapping for a 10-32 or 1042&chine
screw. The red lead goes to the positive termanad, the brown to the negative. (Or the white istp@sand
the black is negative.)

9. The 25 ampere circuit breaker supplied withkitehould be installed in series with the positiead. It is best
to mount it close to the battery end of the cahtesome convenient place on the side of a metadlpan
bracket. Sheet metal screws are supplied for thipgse. It is not important that the metal casthefcircuit
breaker be grounded, since there are no connectiadg to the case. Cut the positive red power ieatill
No. 10 terminal lugs, and secure firmly to the gitrdreaker with washers and nuts. Solder the tehlugs.

NOTICE
The advantage of connecting directly to the bafests is that loose battery clamps will then rifetca the
transceiver connections, and the danger of intégntitoltage spikes is reduced. If drilling andpimg the battery
posts is not practical, then connect the leadsaa@hgine end of the heavy battery cables. Thetimegable will
usually be found going to a grounding bolt on thgiee block, and the positive cable usually goes bolt on the
starter solenoid. Use proper terminal lugs at tipesets for connecting the leads. Battery clamps$ @mminals
should be cleaned and tightened periodic#liyti-corrosion grease is a good recommendatiohothler electrical
connections under the hood: alternator, regulégaition coil,etc.,should also be checked and tglet.

POWER SUPPLY CONSOLE, REAR VIEW, WITH TRANGCEIVER INSERTED

[ATXTLARY SOCKET LEGEND
MT.
Pin 1 - GND.
2 - #1313 Eonnects
3 - RELAY to Gind.
& - ALC IN in THANS
5 - A F, OUT, mode,
GND. ALC KEYING 6 - HW
[OPTIONAL) TERMIRAL 7 = (W GND.
H - T. LINE
9 - N.C.
[ LINEAR AMPLIFIER

Figure 2-2. Linear Amplifier Connections to ATLAS Transceiver
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DELUXE PLUG-IN MOBILE MOUNT

DASH DASH

ANGLE AS SEAT
iy S ——STRAIGHT BACK
Xcrew As POSSIBLE
e AR =4 TRANSMISSION HUMP \
AND BEND AS #10 SCREW
REQUIRED
TRANSMISS 10N HUMP MOUNTING UNDER DASH MOUNTING

Figure 2-3. Deluxe Plug-in Mobile Mounting Kit Iradfation

2-24. MOBILE BRACKET KIT (MBK). This kit includes: One 9-inch and two 12:mcadmium plated steel
mounting bars with screws. Figure 2-4 illustratessithe transceiver can be hung under the dashpanted over
the transmission hump. Each installation is diffiéreo this must be left to the individual. Consudtir dealer or
friends with mobile experience if need be. The ket can be cut easily and bent as required. TiadlesnNo.
6x3/4 inch screws are for attaching the brackethécsides or bottom of the transceiver. They reiilace the No.
4x1/4 inch screws that came in the transceivers #ilowing for the 1/8 inch thickness of the bracKeée No. 6
screws will make the brackets more secure thawrigenal No. 4's would. The No. 14 screws are fmwsing the
brackets to the under side of the dash, or tordmesmission hump. No. 10 screws are also furnighedse the
No. 14 screws are too large.

SEAT

. Sy el

CUT AND BEND TO SUIT

UNDER DASH MOUNTING TRANSMISSION HUMP MOUNTING

Figure 2-4. Mobile Bracket Kit Installation
2-25. INSTALLING D.C. POWER CABLE. The power catd@ould be run from the transceiver, through the
bulkhead, and connected as close to the batteiy @sctical. The best way is to connect direatlytte battery
posts. Drill and tap into the lead terminal posts¥0-32 machine screws, and secure No. 10 terrhigalunder
these screw heads. The advantage of doing thisi®ten if the battery clamps work loose, it wit
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affect the transceiver connections, and the daofgetermittant transient voltage spikes will belueed.

If drilling and tapping the battery posts is noagtical, then connect the leads to the engine érnbeobattery
cables. The negative cable will usually be founéhgdo a bolt on the engine block, while the pesitcable
usually goes to a bolt on the starter solenoid. pfeper terminal lugs at these points for connecthre leads.
The red lead goes to positive and the brown leatttative. (If power cable has black and white dedide black
is negative, and the white is positive). A proteetdiode is built into the transceiver plug, andl wpen if
polarity is inadvertantly connected wrong. As dissed in paragraph 2-4, the battery clamps shoultdamed
and tightened. All electrical connections shoukgiise be checked and tightened.

2-26 INSTALLATION OF 25 AMP CIRCUIT BREAKER. The 2&mpere circuit breaker supplied with the kit
should be installed in series with the positivelleldis best to mount it close to the battery efidhe cable, at
some convenient place on the side of a metal partalacket. Short metal screws are supplied far poirpose. It
is not important that the metal case of the cirbuitaker be grounded, since there are no conneatiaae to the
case. Cut the positive red (or white) power leadfdll No. 10 terminal lugs, and secure firmly ke tircuit
breaker with washers and nuts. Solder the ternhiigal
2-27. OTHER D.C. INSTALLATIONS. In the event thabwy have not purchased the DMK, MBK, or DCC kits,
your transceiver comes with two banana jacks ferpbsitive battery lead, and are to be connectediallel as
shown in Figure 2-5. The banana plug connectsdmégative battery lead. The battery leads shaoeilof iNo. 10
or No. 12 gauge stranded wire of the automotive.typ20 amp. fuse or circuit breaker should besifed in the
positive lead. Figure 2-5 illustrates the properr@rtions required between the battery and thes Attansceiver.
CAUTION IT IS EXTREMELY IMPORTANT THAT PROPER
POLARITY BE OBSERVED. THE POSITIVE BATTERY LEADT™MBGS TO THE TWO TERMINALS CLEARLY
MARKED ON BACK OF THE TRANSCEIVER. THE NEGATIVE HRY LEAD MUST GO TO THE
TRANSCEIVER CHASSIS GROUND, AND THE BANANA PLUGFOR THIS PURPOSE. EVEN
MOMENTARY CONNECTION OF THE WRONG POLARITY WILLTHESY THE TRANSISTORS, AND VOID
THE ATLAS WARRANTY.

#10-12 GA.
WIRE

TRANSCEIVER
CHASSIS

TO POSITIVE TO NEGATIVE
BATTERY TERMINAL, BATTERY

20 AMP. SERIES FUSE RECOMMENDED) TERMINAL.
UTION: WRONG POLARITY WILL DESTROY

TRANSISTORS AND VOID WARRANTY |
Figure 2-5.D.C. Power Connections
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2-28. FIXED STATION INSTALLATIONS

In fixed station installations, the use of the 228-eliminates the necessity for making D.C. poveemections.
The only requirement is that the Atlas Transcebeffirmly seated in the console. When installing ttansceiver
in the console, always make sure that the unitghpd all the way into the console. This will iresthiat all power,
Mic, and speaker connections are firmly made.

2-29.ANTENNAS

2-30. MOBILE ANTENNAS. The mobile antenna generalquires more critical adjustment than the home
station antenna. This is because it operates oveora narrow bandwidth, and must therefore be &etjusery
accurately for resonance. Also, the base impediarssidom very close to 52 ohms. With the tube typesmitters
the Pi matching network will adjust to fairly lompedances, but with a broadband solid state tratespsuch as

is used in the Atlas transceivers, a close impeglanatch is necessary in order to operate at fullepoVarious
claims about impedance are made by manufacturer®bfle antennas, but unfortunately our tests bthalmost
popular brands indicate that your chances of comingvith a close match are less than 1 to 10. Aetzase
impedance is 18 to 23 ohms. Therefore, some matht@nsforming the antenna base impedance to &0k
required. (See Section 5-3 for Model MT-1 Broadb@rehsformer.)

2-31.CAPACITYMATCHINGMETHOD.This is one method for impedance matching to the madilenna
which works quite well. A capacitor is connectednfrthe antenna base to ground. This capcitor isqfaan L
network which transforms the base impedance frdowavalue up to 52 ohms. The small amount of "Huieed
is actually "borrowed" from the lower part of theatling coil. The capacity value must be determined
experimentally, and will vary from band to bandwal as from installation to installation.

On 75 meters, the capacity will generally need tanbigre 1000 to 1500 picofarad ran@n 40 meters, 300 to 400
picofarads and on 20 meters about 200 picofaradsariable capacitor can be useful to determine whaie is
required or a collection of silver mica capacit@sme 100 pf's, 200's, 470's, and a 1000 pf camabaleled in
various combinations until the SWR comes down lmnafigure. Once you know how much capacity youteana
needs, it is best to make up the permanent capdmitparalleling two or more silver micas. This Ivdivide the
R.F. current and reduce the chances of overheatingggestapacitor with too much current. Follow theqadure
described in paragraph 2-14 when tuning the antenna

2-32. NOISE SUPPRESSION. The subject of noise sumssing automotive ignition and alternator noise is
beyond the scope of this manual, so it will only benentioned briefly. Many cars will create very litle
interference in the IIF bands covered by the Atlastransceiver. Almost all cars now use resistance tgp
ignition wire, and will probably create very little ignition noise. More likely the high pitched whinefrom the
alternator will cause more trouble. Refer to the vaious amateur radio handbooks available from your
dealer for information on noise suppression. It wil usually be found in the mobile sections. Estes
Engineering Co., 930 Marine Dr., Port Angeles, WasB8362, manufactures an excellent line of suppresa
kits which can help cure the more stubborn cases.t lis quite likely that your dealer sells the Estes
Engineering line also.

IMPORTANT: Make sure that the transceiver mountimgckets are well grounded to the transmission hamp
bulkhead.
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2.33. FIXED STATION ANTENNAS

On 10, 15, and 20 meters a doublet and most begenreas will match quite well across the entire baa 40
meters a doublet tuned for phone band center wvalichn quite well across the band. On 75 meters tkeage
doublet will have a bandwidth of about 100 kc fo¥IS of 1.5 or less. To work the entire band with &fficiency
will require an antenna tuner. On 160 meters apranat tuner, or at least some kind of matching systél be
essential, since even at resonance it is unlikely the feed point will be near 52 ohms. In anyecitss always
best to optimize the antenna system for the freqyemere you do most of your operating.

2.34. ANTENNA TUNER OR. "MATCH BOX." An antenna tancan be a very useful device to compensate for

antenna mismatch. This may be especially true uf lyappen to have a favorite antenna that has beeking
just fine with the old tube rig, and now you diseothe new solid state rig doesn't like the olceant. Refer to
the antenna handbooks for helpful data, or ask gieater about antenna tuners now on the market.

Figure 2-6. Model 220-CS/200-PS Schematic
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SECTION 3
OPERATION

3-1.INTRODUCTION

This section provided instructions for operating tATLAS 210x/215x transceiver and identifies opiet
controls, indicators, and connections. Front papatrols and indicators are shown and describdelgare 3-1.
Rear panel controls and connections are shown esatiled in Figure 3-2.

3-2.CONTROLS

3-3. POWER SUPPLY ON/OFF, MOBILE OPERATION

The Function Switch has an OFF position which twfishe DC supply to the low current circuits. Thigh
current circuits (Driver and Power Amplifier) remagonnected to the DC supply line, but are autarabyi
biased off when the low current line is turned off.

3-4. POWER SUPPLY ON/OFF, 220-CS/200PS.
The 220-CS/200-PS supplies have an ON/OFF toggtetswhich turns off the AC supply line. This switc
should be used rather than the Function Switch @fsiion.

3-5. FUNCTION SWITCH

The first position is the OFF position and is ugadmobile operation. The REC. position placesttia@sceiver
in receive mode. Press-to-talk and VOX circuits aperative in this position. TRANS position switshthe

transceiver into transmit mode in the event a Miithout a press-to-talk switch is used, or if yoistwto hold-in

transmit mode without having to hold the push-f&-fautton down. The CW position is also transmitdeo
except that the Mic. Gain control now becomes ai@alnsertion control and carrier frequency hasrbshifted

about 800 Hertz. (See CW Transmission)

3-6. A. F. GAIN The A. F. GAIN control is used torttrol audio volume in receive
mode.

3-7.R. F. GAIN

The purpose of the R.F. Gain control is to permitrdasing the between speech noise level, thusdprgumore
pleasing reception. The AGC system in the ATLASi$ieiver has a tremendous dynamic signal rangé it
R.F. Gain, sensitivity will automatically return teaximum in the absence of a signal, accompaniedal igtural
increase in background noise.

You may find it annoying to hear the noise levalregase every time the person being received pdetesen
words or sentences. There are really only two damdi when the R.F. Gain control needs to be on @ue is
when you are scanning the band and want to hear a®avell as strong signals. But, a lot of the tiyoe can
turn the R.F. Gain down a bit, increase the A.An@®arrespondingly, and realize more pleasing réoep

3-8. BAND SELECTOR AND TUNING DIAL, MODEL 21 Ox

The numbers on the band selector read in Megalfterthe respective bands: 3.5 for the 80 meter p@rtifor
40 meters, etc.
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Figure 3-1. Front Panel of ATLAS 210x

Figure 3-2. Rear Panel of ATLAS 210x/215x
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The 0 to 500 dial scale is used on all bands. TteeSDO0 dial scale reads directly on the 7, 14, 2h#Hz bands.
On the 3.5 MHz band, the dial scale reading istaddiThe 10 meter band is calibrated directly abthe dial
scale and reads from 28.4 to 29.4 MHz. The incrémmmkings on the tuning knob skirt are 1 kHz aparthe
lower bands, and 2 kHz apart on 10 meters.

3-9. BAND SELECTOR AND TUNING DIAL, MODEL 215x
The number on the band selector reads in MegaHbBezame as on Model 210x, except that it hagd B /& Hz
band instead of the 28.4 MHz.

The 0 to 500 scale reads directly in KiloHertz ba 7, 14, and 21 MHz bands. On the 3.5 MHz bamasdial
scale is additive.

3-10. DIAL SET
This panel control is for adjusting dial calibratito exact reading at a 100 KHz marking

3-11. CARRIER BALANCE

A trim pot is located on the PC-100C plug-in boardthe right side of the transceiver. Next to tfi@ fpot is a
capacity trimmer which is the phase control. Thesamers should be adjusted for minimum carriertba
lowest frequency band. Connect a dummy load tardmesceiver, and measure output voltage in TRANSeno
with MIC. GAIN at minimum. It should null down to lavel of 0.10 to 0.15 volts RMS. Other bands wille a
false reading due to oscillator feedthrough whichadt suppressed as much as the carrier.

3-12. S-METERZERO

This is a trim pot located on the PC-200C plug@artd. The PC-200C PC board is located under tHeldian. It
can be reached with a phillips screwdriver fromtibg just behind the dial light switch. Disconn#eé antenna
and adjust the trim pot for meter 0.

3-13. CRYSTAL CALIBRATOR. The 100 kHz calibrator should be checked every &itheor so against a
frequency standard such as WWV. Aging will caus® igradually change frequency, especially durhm first
few months. The calibrator is mounted on the badk sf the aluminum partition, under the shieldhibd the
dial drum. A capacitor trimmer in the upper lefindacomer is for frequency adjustment. A test leay ime run
from terminal 1 of PC-100C to the antenna termorak general coverage receiver which is tuned &drthe
WWV frequencies: 2.5, 5,10 or 15 MHz. Adjust thammer for zero beat when WWV interrupts their tone
modulation.

3-14. PROPER TUNING OF SINGLE SIDEBAND SIGNALS

Precise tuning of a single sideband signal is rgortant. Try to tune exactly to the frequency rehthe voice
sounds normal. Avoid the habit of tuning so theceois pitched higher than normal, and sounds likedd
Duck. This is an unfortunate habit practiced by ynaperators. If you tune for an unnatural high piyou will
then be off frequency when you transmit. Chancestaat the other station will then shift to yowwduency while
you are talking, and gradually you will move updawn the band. Sooner of later one of you will @ecthe other
of drifting . . . So, take the extra care to tuaed natural sounding voice, and you will then bpyng the very
best quality in voice communications.

315. VOICE TRANSMISSION

Normal operation is with the Function Switch in tR&EC. position. Pressing the Mic. button switchies t
transceiver into transmit mode. Or, if the VOX asmy is installed in the 220-CS console, speakity the
Mic. will switch the rig into transmit mode. A TRAD position is also provided on the Function Switeh
locking in the transmit mode, or in case the Mimesinot have a press-to-talk switch.
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3-16. MODULATION LEVEL

Modulation level is adjusted with the Mic. Gain tmh When the transceiver is coupled into a prdpg2mohm
load, voice peaks will be reaching about 16 amgithpugh the ammeter cannot respond quickly encaghow
these peaks. Adjust Mic. Gain for average readefdgs to 7 amps. Do not run the gain above thisljemeyou
will flat-top and distort the transmitted audio, @&sll as cause splatter up and down the band. ALCheip
reduce this danger, but it is still possible torew®dulate, so Mic. Gain must be carefully adjusted

3-17.ALC

The ALC control is located on the front panel of thansceiver, and is concentric with the MIC. GAibhtrol. It
is the inner ring with a black set screw indicatitgy position. ALC is the abbreviation for "Auton@atevel
Control," and refers to transmitter modulation leveaids in preventing over-modulation which caesidlat-
topping of the power output stages, distortion spidttering outside the channel. Full counterclaskveetting of
this control provides no ALC, while full clockwissetting is maximum ALC. Normally, a setting aroub?l
o'clock will be satisfactory. Some variations beswdands may be noted. By having the ALC contrahenfront
panel, you can utilize its advantage most effeftiveoo little control will make it easier to ovenedulate, while
too much control will limit output power. Try varis settings and ask for signal reports until yocobge familiar
with its effect. If you have a panoramic scanrieis s, of course, the best way to monitor youpatsignal.

318. CW TRANSMISSION

The Function Switch has a CW position which switcliee transceiver into CW transmit mode. A jacktios
back is provided for insertion of a standard lhiniameter 2 conductor phone plug coming fromGli¢ key.
Keying is accomplished by bias cutoff of the I.Fmplifier. The keying circuit operates at less tHdh volts
positive to ground, and draws less than 5 milliamngs any of the electronic keyers will work ok.

In CW transmit mode, the carrier frequency is awtboally shifted approximately 800 Hertz. This makée
possible for one transceiver to QSO another tramscen CW without having to constantly tune thaldack
and forth. On 160, 80, and 40 meters the trangeufuency is shifted lower than the receive frequentile on
20 meters it is shifted higheéFhe sideband Selector switch must be in the "NORddition for CW operation.
Send-receive changeover must be made with the Ban8witch, and it may be a bit inconvenient to pas
through the TRANS position every time. The seri@W operator will want to install the semi-breakaiccessory
kit in the 220-CS console. This item installs irckaf the power supply, and includes a sidetondlatw with
volume, pitch, and delay controls. Refer to parplyr2-18 for alternate switching method.

In CW mode the Mic. Gain control becomes a Cairnieertion control. With key down, advance this coht
clockwise until the meter reads 12 amps. This b&l200 watts input power (at nominal supply voljaged
output will be about 90 watts. (On 10 meters théemeill read 8 to 9 amps., or approximately 12Qtsvanput.)
For Novice Class operation, insert 5.5 amps ofieafor 75 watt legal power limit.

For RTTY/SSTV operation, the input should be cdigtbfor a meter reading of 6.5 amps for 90 wartisut.
Heat sink temperature is always the limiting facbor power input, and should be monitored from ttméme.
Refer to paragraph 3-18.

3-19. HEAT SINK

Adequate ventilation for the heat sink is particylamportant in CW operation, since average powgut is
higher than in SSB transmission. Keep a check a $iak temperature, and if it is running uncon#blty hot to
the touch, back down on carrier insertion, or miéeetransmission shorter.
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CAUTION

THE GREATEST DANCER TO THE POWER OUTPUT TRANSISTGRS
OVERHEATING. THE BLACK ANODIZED HEAT SINK IS DESEBNTO COOL THE
TRANSISTORS ADEQUATELY UNDER NORMAL OPERATING CORNNS, BUT AS
WITH ANY ELECTRONIC OR MECHANICAL DEVICE, IT IS T® THE OPERATOR
TO MAINTAIN NORMAL CONDITIONS, AND NOT ABUSE THEJHRMENT.

THE MAXIMUM SAFE TEMPERATURE OF THE HEAT SINK NERHE OUTPUT
TRANSISTORS IS ABOUT 150 DEC. F. THIS IS A TEMPERETTHAT WILL BE
TOO HOT FOR YOUR FINGERS TO HOLD, SO A GOOD TESTASPUT YOUR
FINGERS ON THE FINS CLOSEST TO THE TRANSISTOR®W CAN HOLD ON
WITHOUT A LOT OF DISCOMFORT, YOU'RE OK.

OVERHEATING MAY BE CAUSED BY: (A) MODULATING TOOANRY, (B)
MAKING LENGTHY TRANSMISSIONS WITH SHORT RECEIVIERI®DS, OR (C)
RESTRICTION OF AIR CIRCULATION AROUND THE HEAT SINK THE AIR
TEMPERATURE IS HIGH, SUCH AS ON A HOT DAY, OR INOY PARKED CAR,
COOLING CAPACITY WILL BE REDUCED. A GOOD RULE IS TEBECK THE
HEAT SINK FROM TIME TO TIME, AND MAKE CERTAIN YOE'ROT RUNNING
TOO HOT. BACK OFF ON MODULATION LEVEL, OR SHORTHRANSMISSION
TIME. UNDER ABNORMAL CONDITIONS, A SMALL FAN MAY BRECTED AT
THE HEAT SINK. THIS IS AN EXCELLENT IDEA IF SSTVRIRY TRANSMISSION
IS CONTEMPLATED.
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SECTION 4 CIRCUIT THEORY

4-1. INTRODUCTION

The Atlas transceiver employs several unique featin its circuit design which lead to exceptiopetformance.
Most of the circuitry is directly descended fronrmsar equipment manufactured for military and comerad
markets by Southcom International, Inc., of EscdodiCalifornia. Les Earnshaw, ex ZL1AAX is Presidand
Director of R&D of this company. Operating undegelise from Southcom, Atlas Radio has access twetye
latest state-of-the-art circuit designs which haeen tested, proved, and type accepted for militarg
commerical use. Figure 4-1 illustrates the moddésign and plug-in P.C. boards of the Atlas trainsce

4.2. RECEIVER INPUT CIRCUIT.

Referring to the block diagram illustrated in Figudr-2, notice that there is no preamplificationhaf signal. After
passing through input tuning circuits, the sigsat@upled directly into a double balanced diodg nmixer where
it is heterodyned to the 5520 kHz I.F. . Thus,dkerload and cross modulation problems commonlpeniered
with an R.F. Amplifier stage are largely eliminatdthis has always been somewhat of a problem véatuvm
tube R.F. Amplifiers, and a much more serious mwbivith transistor or F.E.T. Amplifiers. With itsheanced
front end design the Atlas transceiver will conémeceiving signals in the presence of extremefnstadjacent
channel stations that would overload, cross modutatdesensitize other

receivers.

4-3. SENSITIVITY

As with most new developments in technology, it mhaydifficult to accept the fact that a proper reeecan
exhibit good sensitivity without a stage, or mareR.F. amplification prior to frequency conversidre fact is
that the Atlas is at least as sensitive as thedfebte tube or solid state receivers having R.fRpHfiers. This is
due largely to the very low noise figure of the bisubalanced diode ring mixer, followed by a lowiseol.F.
Amplifier. Sensitivity is rated at 0.3 microvoltorf a signal-plus-noise to noise ratio of 10 dB. iTgp
measurements will read 0.15 to 0.2 microvolts.

4-4. SELECTIVITY

Following the low noise first I.F. Amplifier, theighal passes through the crystal ladder filter, ighly

sophisticated package designed especially for thasAransceiver by Network Sciences, Inc., of Rhqge
Arizona. Here is where superior selectivity hasnbedlored to take full advantage of the extrenveigle range of
signal levels that the front end design is capalblbandling. A 6 dB bandwidth of 2700 Hertz wasetally

selected to provide audio response from 300 to 3@&z in both receive and transmit modes. Whileupying

slightly more bandwidth than a 1200 or 2400 Heilterf it has been convincingly proven that transsion and
reception of the audio frequencies between 2400300 Hertz provides a substantial improvement @akv
signal readabilty. At the same tune, the improveelity of voice communications is readily noticéakand helps
account for the report of "broadcast quality” frtme Atlas. The 6 db bandwidth of 2700 Hertz is keatkp by a
6 to 60 db bandwidth ratio of only 1.6 (shape fg¢tand ultimate rejection greater than 130 dhis Ithis

extremely steep skirt selectivity, illustrated iigdre 4-3, which will reject strong adjacent chdrsignals.

45. OSCILLATOR SWITCHING

The unique method of changing from receive to mahsnode by switching the carrier oscillator and /s
illustrated in the block diagram, Figure 4-2. Thisw development is responsible for great simplifisaof the
transceiver circuit, leading to fewer componeragidr cost, and great realiability.
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Figure 4-3. Crystal Ladder Filter Selectivity Characteristics

23



In receive mode the first mixer heterodynes theermma signal with VFO injection. In transmit mode thirst
mixer functions as a balanced modulator with caw&zillator injection and Mic. amp. input. In batiodes the
first mixer output is at the intermediate frequefidy.) of 5520 kHz.

In receive mode the second mixer functions as aymdetector with carrier oscillator injections lbutput
couples audio frequencies to the receiver auditesysin transmit mode the second mixer heterodyimed.F.
signal with VFO injection. Its output is now at thhansmit frequency, and is coupled through tunieclits to
preamplifiers, driver stage, and power output afiepli

Oscillator switching is accomplished with four FLEs, resulting in very low intercoupling betweestillators.

4-6. TRANSMITTER BROADBAND CIRCUITRY

The amplifier stages of the transmitter providd fadwer output over the 1.8 to 21.4 MHz range, at&2P6
power at 29.7 MHz, and require no tuning. Tuneduis between the second mixer and transmitter iéiepl
module select the desired mixer product and reéfectinwanted products. These tuned circuits ard bastched
and provide full coverage of each band. They arétinotuned and over coupled, requiring no furtrlustment
after being factory set.

Harmonic output from the Power Amplifier is supmed by a band switched two section low pass filtbis
filter is connected between the Power Amplifierpuitand antenna terminal. The low pass filters Bodrer
Amplifier are both designed for a 50 ohm load.sltitnportant that the load be quite close to 50 ghmos-
reactive, in order to operate at full rated power.

4-7. RECEIVER BROADBAND CIRCUITRY

The receiver input filters are band switched, amalviple full band coverage without need for a pgvesiking
control. In addition, the signal passes throughltive pass transmitter filter, suppressing possibterference
from strong local VHF signals.

4-8. ALIGNMENT AND TROUBLESHOOTING

The overall chassis schematic diagram is Figur®,4ahd is placed at the end of this section tdlifatg the
technician in matching the P.C. board schematidhecoverall schematic. The individual P.C. boarkesnatic
diagrams arc shown in Figures 4-4 through 4-14tagel measurements and parts list are located adjaxéhe
P.C. board schematics.

4-9. VOLTAGE CHARTS

All voltage measurements must be made with a nfeteing at least 10 megohms input resistance. At.D.
voltages are designated by the + (positive) symoltage figures not having the + symbol are RM&iea of an
AC voltage. Refer to the following notes when makémy voltage measurements.

NOTES
1. RMS voltage measured with Rgftobe, andbandswitch in
7 MHz position.
2. Approximate RMS voltage with Mic. Jack input 6B
volts at 1000 Hz. Mic. Gain at maximum clockwise.

3. RMS voltage with R.F. prob€W mode,Mic. Gain at
Maximum clockwise.
4. Full R.F. Gain, no signal input.
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4-10. SIGNAL FREQUENCY RANGES AND

LOCAL OSCILLATOR FREQUENCIES
Atlas Radio, Models 210x and 215x:

(a) Normal
Band. MHz Operating Range, VFO Injection
KHz Frequency, KHz
1.8* 1,800- 2,100 7,320- 7,620
35 3,500- 4,000 9,020- 9,520
7.0 7,000- 7,500 12,520- 13,020
14 14,000- 14,500 8,480 - 8,980
21 21,000-21,500 15,480- 15,980
28.4* 28,400 - 29,400 22,880 - 23,880

210x only.

*1.8 MHz band, model 215x only. 28.4 MHz band, model

(a) Normal frequency ranges with internal VFO ranges with internal VFO.

Band, MHz Low Frequency Limit, [High Frequency Limit,
KHz. .or KHz

1.8* 1,750 2,150

3.5 3,300 4,150

7 6,900 7,700

14 13,800 14,700

21 20,800 21,700

28.4* 27,800 30,000

« 1.8 MHz band, model 215x only. 28.4 MHz band, model

210x only.

(b) Extended frequency limits by adjustment of Vi@mers.

VFO trimmers are reached by removing the transcdiwe cover. Adjustment of a trimmer for lower dgther
frequency will move the entire band down or up, avili came the dial Male to read less accuratelye@al
frequency ranges with accurate dial calibrationsaalable from Atlas on special order.

Band, MHz Frequency Range, KHz, with Crystal
Oscillator

1.8* 1,700- 3,000

35 3,000- 5,200

7 5,800- 10,000

14 13,800- 14,900

21 20,600-21,600

*1.8 MHz band, model 215x only.

Note: The Model 10x will not operate on the 28.0 #b&nd. (c) Extended frequency ranges when usindeMOx

external crystal oscillator accessory.
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4-11. PC-100C - FIRST MIXER/FIRST I.F. AMPLIFIER

In the receive mode, the R.F. signal is couplethfterminal 1 of PC-100C to the primary of the laifltoroid
transformer LI 01, through capacitors C101 and C1&Ghe double balanced diode ring mixer, D10bulgh
D104. The VFO oscillator signal is coupled throl®ft05 — C109 to the center tap of the secondary ingsdof
L101, then through C101 and C110 to the First MiXie two signals are heterodyned and the differenc
frequency is the 5520 kHz I.F. signal. The outpbitttee First Mixer is coupled through the trifllaoroid
transformer L102, through a tuned circuit consgtfi C104 through Cl 07 and LI 03, to the basehefFirst I.F.
Amplifier Q101. The tuned circuit is tuned to thd-Lfrequency of 5520 kHz. The signal is amplified Q101
and then connected through terminal 13 of PC-1@0the crystal ladder filter, which then goes tortieral 3 at
PC-200C.

In the transmit mode, the transmit audio inputaapled from terminal 7 of PC-100C through LI O4the First
Mixer, which now operates as a balanced moduldtee. carrier oscillator injection is through ternlidaof PC-
100C and is coupled to the balanced modulator tfiroe105, C109, C110, and C101. The output of the
balanced modulator (D101 through D104) is a douddfeband, suppressed carrier signal. R101 is tsed
balance out the carrier, and C103 is used for phaksce. The double sideband signal is at thére§uency of
5520 kHz, and is tuned by the tuned circuit comggsdf C104 through C107 and L103. Q101 is the Inaib |.F.
Amplifier, and its output is coupled the Crystal Ladder Filter in the same manner dlearreceive mode.

Diode D105 is used to short the receiver inputuifrin transmit mode, thus preventing stray trartgnienergy
from entering the mixer circuit. Diodes D106, 107dal08 permit R.F. Gain control of Q101 during Reee
mode, while maintaining fixed gain in Transmit mo&&.101 switches the +13 volt line for Transmit repdnd
also switches the meter circuit from receive tosrait function.

One of the primary advantages of the double bathdé@ze ring mixer is that both signal and osailtahjection
frequencies are essentially balanced out and dappear in the output circuit. Only the sum andedénce
frequencies are present at the output. Also, ttadllater is balanced out from the antenna inputnieal,
eliminating the risk of oscillator radiation.

PC-100C CIRCUIT COMPONENTS
First Mixer, Firstl.F. Amp

C101,108,109,110,112 ..... 01 MF 100VDisc R101 ...... ... Car. Bal. Trim Pot. 100 Ohms
Cl102 ...coovveeeeee 22pF10% Disc R102....... e 10K 10% 1/4Watt
C 103 Car. Phase Bal.. .. ... 10-80 pF Trimmer R103,110... .......... 4.7K 10% 1/4Watt
C104,107 ....cc.... ... 001 MF 20% Disc R104 ...... ..o 330 10% 1/4Watt
C105 .o 100 pF 10% Disc  R105......  .cooeeenne 47 10% '/4Watt
Cl106 ...coocveeveee e 91 pF 5% Disc R106,107 ... .ccccoeeenen 1K 10% 1/4Watt
Clll...cooeeee. 0.1 MF 50V Disc R108 ...... . 180 10% 1/4Watt
Cl13 ... 15 MF 20V Electrolytic R109 ...... ... 820 10% 1/4Watt
D101,102,103, RL101...... . 3p2t 12 vdc Relay
104,107,108 . .. . 1 N4148 Silicon Diode L101.102... ......... Trifilar Toroid XFMR
D105,106 .......... .. BA-182 Silicon Diode L103..... ... Shielded I.F. Coll
Q101 .............. .. 2N3866 1st I.F. Amp. L104,105.  ................ 200 uH RFC
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PC-100C VOLTAGE CHART

TERM STRIP REC. TRANS.
NUMBFR

1 (0) )

2 Gnd Gnd

3 Gnd. Gnd.

4 0.6(11 1.15(1)
5 Gnd Gnd

6 Gnd. Gnd.

7 0 0.33 (2)
8 Gnd. Gnd.

9 N.C. N.C.

TERM. STRIP  |REC. TRANS.
NUMBER

10 +13 +13

11 +13 +13

12 Gnd Gnd

13 +11.8 +10.2
14 +7.3(4) |+8.5(4)
15 +3.0 +3.0

16 +3.0 +3.0

17 +13 +12 A
18 +13 +12.6
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TERM. STRIP REC. TRAMS.
NUMBER

19 +3 +12.6
20 +13 .

21 +3 +13
22 . +12.6
0101

I.F. Amp.

Race +4 0161 +51
Collector +12.216) |+9.4
Emitter +3.4(6) |+4.4




4-12. PC-200C Second I.F. Amplifier, Second MixeMic. Amp.,

S-Meter Amp.
In receive mode, the I.F. signal from the 8 pole @dysadder Filter is coupled through terminal 3R&-200C to the
Integrated Circuit Q201, which is the Second I.Fpfifier. The signal is amplified and coupled thgbuthe tuned
circuit that consists of R203, C205 and L201, whiluned to the I.F. frequency of 5520 kHz; thiowlRR04 to the
Trifilar Toroid Transformer L202, to the input dfie double balanced diode ring Second Mixer Stageisting of
D201 through D204. In the receive mode, this mixets as a product detector by hetrodyning theesaoscillator
injection and LF. input to the audio output freqag The audio output is coupled through C206 drel Trifilar
Toriod Transformer L203, through the RF choke L284erminal 5 of PC-200C. From terminal 5, the ausignal is
coupled direct to terminal 20 of PC-300C.
In transmit mode, the double sideband signal fronllBQE is passed through the Crystal Ladder Filteckvhkemoves
the unwanted sideband. The resultant single sidkbamalis coupled through terminal 3 of PC-200C to the Sdcon
Mixer in the same manner as in the receive mode. RO injection frequency is through terminal 7RE-200C
through C208 to the center tap of the Trifilar Tidrdransformer L203. The heterodyning action of 8ezond Mixer
produces the RF transmit frequency which is coufiieaugh the primary winding of L203 to terminab®PC-200C.
Q202, which is an integrated Circuit, acts as &ag8esMic. Amplifier and also the S-Metcr Amplifier.

PC 200C CIRCUIT COMPONENTS
Second |.F. Amp., Second Mixer, Mic Amp. S-Meter Am

C201,202,203,206, Q201 ...ooveiie MC1350PI.C.
207,208,211. ....... .01 MF 100VDisc Q202 ..o CA30861.C.

C204 ....cccevven 100 MF 20VDisc R201 ....cccoviins 180 10% /4 Watt
C205. ..o 130pF5% SM R202.210. .............. 2.2K 10% 1/4Watt
C209.220. ............... 0.1 MF 50V Disc R203 .....ccovie 3.9K 10% /4 Watt
C210. ............. 6.8 MF 35V Electrolytic R204.205. ................ 47 10% 1/4 Watt
C212,218 .......... 2.2 MF 50V Electrolytic R206.213,221 ............ 470 10% '/4 Watt
C213,215,219 .............. .001 20% Disc R207,212. ............. 5.6K 10% '/4 Watt
C214.............. 15 MF 25V Electrolytic R208 ..o 68 10% 1/4 Watt
C216.217. .......... 22 MF 16V Electrolytic R209.217 ................ 1K 10% ‘/4Watt
C221. .o .0022 MF 10% Mylar R211 ..o 27K 10% /4 Watt
D201,202,203, R214. ................ 150K 10% 1/4 Watt
204,206,207. .... 1 N4148 Silicon Diode R215 ... 100K 10% '/4 Watt
D205............. 1N4740 10V Zener Diode R216.219 ............... 10K 10% 1/4 Watt
L201 ..o Shielded I.F. XFMR R218. ...ccciis 39K 10% 1/4 Watt
L202,203 ............ Trifilar Toroid XFMR R220 ....ccccoviies 100 10% 1/4 Watt
L204......cccciiiiens 200 uH RFC R222. ... 1K S-Meter Trim Pot.
L205 ..o 0.6 uH LF. Trap --
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PC-200C VOLTAGE CHART

TERM. STRIP |REC. TRANS.
NUMBER

1 +13 +13

2 Gnd. Gnd.

3 +3.6 +3.3

4 Gnd. Gnd. -
5 . .

6 Gnd. Gnd.

7 0.5511) |0.53 (1)
8 Gnd. Gnd.

9 0 0.27 (3)
10 Gnd. Gnd.

11 0 0.05 (21)
12 Gnd. Gnd.

13 . 0.33 (21
14 . +6

15 Gnd. Gnd.

TERM. STRIP |REC. TRANS. TERM. STRIP |REC. TRANS.
NUMBER NUMBER
16 9 0.06 12) Q202, I.C.
17 0 0 Mic. Amp.
18 Gnd. Gnd.
19 435 +35 Term. 1-5 . +5.3
20 +2.6 +2.6 2-4-14 . +4.2
21 +10 +10 3 . +3.5
22 +2.6 +2.6 6 . +2.1
Q201,I.C. 7 e +1.5
I.LF.Amp. 8 0 +5.3
Term. 1-2-8 +10.4 +10.1 9 +3.4 +3.4
3-7 Gnd. Gnd.

10 +2.7 +2.7
4 +0.39 +0.37

11 +9.8 +9.8
5 +0.45 +0.43

12 e +0.95
6 +0.38 +0.36

14 . +0.25




4-13. PC-300C Receiver Audio, Oscillator Switch

The audio output from PC-200C is coupled througmieeal 20 of PC-300C, through C303 to pin 12 of theegrated
Circuit Q301, which is the A.F. Amplifier. The owtpof Q301 is coupled through C302 to terminal 226-300C to the
AF GAIN control on the front panel, then back thgbuterminal 12 of PC-300C to the input of the ARM@D Amplifier
Q302. The signal is further amplified and coupledtigh C320 to terminal 15 of PC-300C to the spedB802 delivers 2
watts of audio to the 3.2 ohm speaker.

The output of Q301 is also coupled through C300301 and D302, the AGC rectifiers. AGC is then dedghrough L301
to the input of Q301B which is the AGC Amplifierh@ AGC output is fed from pin 7 of Q301B throughmnal 17 of PC-
300C to terminal 19 of PC-200C where it is cougladugh R202 to the Second I.F. Amplifier. AGC aekand decay time
are controlled by C310, R312, and R311.

ALC voltage from the SWR bridge is coupled thro@803 to Q301B, controlling I.F. gain similar to AGCreceive mode.
This same circuit also carries the high SWR, oinitd SWR protection system. High values of reBecvoltage from the
SWR bridge will reduce I.F. gain, resulting in redd transmitter drive. SWR figure of 6 or more \pilactically cutoff the
transmitter drive through this circuit.

Q303, 304, 305 and 306 are the F.E.T. Oscillatotches, which connect the VFO and Carrier Oscitl§BFO) to the two
mixer stages in proper relationship for receive madsmit functions. The switching is controlledtbg "T" line on terminal
1, which is grounded in receive mode and goes wansmit mode.

PC-300CCIRCUIT COMPONENTS
Receiver Audio, Oscillator Switch

C301,304,307,308,31 L3001 Lt e 33uHRI
323,324,325,326. ...evoiiiiiiiiiiieeie .01 100V DidR301.307.313 ...ocovvvvrivneeiniinns 5.6K 10% /4 Whtt
C302,317. o e .1 MF 50V DISR302 ....cvveiinieiiecee e eeeeee s 27K 10% 1/4 Whtt
C303 i et 22 MF 100V Disk303.310,311,324,
C305. e 47 MF 6.3V ElectrolytiB21,327,328 ........ceuvvvnienirniininns 1K 10% '/4 Watt
C306.319. oo, 15 MF 20V ElectrolytiR305,315,316 .....cccoeeevereeneeneennnnn. 470 10% '/4 Watt
C309.310.321. ..cooevneennnnn 2.2 MF 50V ElectrolytiR306.314 ......cccccvvreneinnininnnn. 100K 10% /. Watt
C311,315. e 47 MF 16V ElectrolytidR308 ........cccceeeieenveriiiiieieeeann, 1.5K 10% '/4 Watt
C312. i 6.8 MF 35V ElectrolytidR309,317,318. ......c.ceeeevvninnnnnnn. 2.2K 1024 Watt
C313 e 75 MF 15V ElectrolytidR312 .......ccoevevvniinnieiniiiieene 1M 10% '/4AW3tt
C318 i 22 MF 16V ElectrolytidR319,320,322,323,325,326. ........ 6.8K 10% 1/4 Watt
C320 i 250 MF 20V ElectrolytidQ301A ......covceveieieeiiii e CA3086 A.F.
C322 e 47 MF 100V Mylaé301B. .................................. CA3086 AGC

5-30 pF Trimmeé302. .................................. LM380N A.F. Output
0301,302,303, 0303,304,
304,305,306 1N4148 Silicon Diod805,306 . 2N3819 FET Oscillator Switch
D307.308 ...ocovivveaeeiiiiaenn BA-182 Silicon Diode
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PC-300C VOLTAGE CHART

TERM. STRIP | REC. TRANS.

NUMBER

1 Gnd. 713

2 +13 +13

3 Gnd. Gnd. TERM. STRIP | REC. TRANS. TERM.STRIP |REC. | TRAMS.
NUMBER NUMBER

4 058(11)  |1.18(2) QRLIC. 0303

5 Gnd. Gnd. AF. Amp. Gat w07 |+o
Term. 1-5 +6.7 — ate :

6 058(11)  |1.22(1) o an B Source 88 |8
3 +15 —

7 Gnd. Gnd. po 42 _ Drain +8.8 +8

8 55(1) 0.53(1)) 7 +35 — Q304

9 Gnd. Gnd 8 +98 - Gale 98 |
12 +1.9 —

10 58111 0.55(1) b L Source +88  |+8

"y _

11 Gnd. Gnd. 14 112 Drain +8.8 +8

12 0 0 Q302. 1.C. Q305

13 +13 0 AF. Amp. Gate +94 .

14 Gnd. Gnd. Term. 1 +7 +0.6 Source 88 8

15 2VAC Max. |0 2.3-4-5.7 9-10- | A1 Groundea Drain 88 |48
11-

16 Gnd. Gnd. Q306

17 +4.2 +4.2 1213 Gate *0.7 *9

18 0 Varies.ALC | |6 0 Source +838 +8

19 +10 +10 .
8 +5.2 +1.8 Drain +8.8 +8

20 0 0 14 +13 +13

21 Gnd. Gnd

22 0 0

NOTE: RMS voltage measured withF. probe, and bandswitch in 7 MHz position.



4-14.PC-500D/520A Pre-Amplifier, Driver, Power AmplifiesSWR Protect

The R.F. output from PC-200C is coupled through the Tram®minput Tuning circuit (PC-900) to the input
connection on PC-520A. From the input connectibe, gignal is coupled through C504 to the base efPie-
Amplifier Q501, where it is amplified and coupldurdugh C501 to the base of Q502 for further amyalifon.
From Q502, the signal is coupled through the Toimddrstage transformer T501 to the base of theddiQ503
on PC-500D. The output of the Driver is coupledtiyh the Ferrite Core Driver Transformer T502 te lfase
inputs of Q504 and Q505, which are the Power Argef The outputs to the Power Amplifiers are cedpl
through the Ferrite Core Output Transformer T508ht output connection on PC-500D. From this cotioec
the output signal passes through relay RL1, thraghLow Pass Filters PC-100/1020 to the 50 ohreramet
connector.

Q506 is a bias regulator for the output stage. Tpiot R515 is used to adjust resting current calleto
approximately 1/2 amp. Diodes D501 and 502 regulatebias circuit, and are thermally connectechtoheat
sink in order to sense temperature increase. Thiss voltage automatically increases with tempeeatu
preventing thermal runaway of the output transsstor

Reflected voltage which is generated by a mismatdhe antenna system is rectified by D1102 and31dn
PC-1100A in a doubler circuit, filtered, and thempected to Q507, the SWR protect circuit. There itsed to
reduce the gain of the first pre-amplifier, thudueing drive to the power output amplifier. Thertpiot R522 is
adjusted so that Standing Wave Ratios greater2tar?.5 will drastically reduce R.F. drive.

PC-500D/520A CIRCUIT COMPONENTS
Pre-Amplifier, Driver, Power Amplifier, SWR Protect

C501,502,504,507,510,518, R503.514. .. .. 470 10% 1/4 Watt
519,520,521. ....... .01 MF I00VDisc R504, 513. ............... 180 10% ‘/4Watt
C5083.509................ 0.1 MF 50V Disc R505,506. ................ 47 10% % Watt
C505 .....ocovie 37-250 pFTrimmer R507.508............... 1.5K 10% 1/4 Watt
0506,512,517.......... 0.1 MF100V Mylar R509 .....ccoceveinnne 270 10% '/4 Watt
C508,516,522 ...... 15MF 100V Electrolytic R510 ..coccvvviiinnne 470 10% % Watt
C511....ccces 2.2 MF 50V Electrolytic R512,519 ............... 1.1 10% 1/4 Watt
C513.514 ........... 330pF5% Silver Mica R515 oo 1K Bias Adjust
C515....ccceet s 100 pF 5% Silver Mica T501.... Toroid R516 ...cccvvvieinnne 560 10% % Watt R517 ...
Interstaoe Transform 1010% 2 Wa

T502. ....... Ferrite Core Driver Transformer R518, 520 ................ 4.7 10% 1/4 Watt
T503 ....... Ferrite Core Output Transformer R521 oo 220 10% ‘/4Watt
L5071 ..o 33uHRFC R522 ...ooviiiiiiie 2.5K Trim Pot

L502 ..o 14uHRFC ~  R523.R524 ............... 1K 10% 1/4 Watt
L503 ..o 06uHRFC Q501 ... MPS6514Pre-Amp
L504. ...oeeeeenn. 3 Ferrite Beads, RFC Q502 ....cccvveeeeenn. 2N3866 Amplifier
L505 .......... 1.5 uH RFC and Meter Shunt .... RCA 40582 Driver
L506 ...ocovvrrinnnn 7.6 uH Toroid, RFC Q504.505 CTCCD2545 Power Amplifier
D501,502,503 ........ SI-05 Regulator Diode Q506 ... 2N5490 Bias Regulator
R501 ......ccoeeenns 2.7K 10% '/4 Watt Q507 .o 2N3646

R502 ....cocoviiiine 10 10% 1/4 Watt




PC-500DVOLTAGE CHART

TERM. STRIP REC. TRANS.
NUMBER
Q501
Base 0 +3.5
Collector 0 +10.2 TERM. STRIP |REC.  |TRANS. TERM. STRIP |REC. | TRANS.
NUMBER NUMBER
Emitter 0 +2.8 Q503 Q606 . 1.2
Q502 Base . +1.3 Base . +13
Collector +.03 +.7
+ +
Base 0 +2.4 Collector 15 13 Emitter
Emitter . +.1
Collector 0 +12.6
Q604, Q506
Emitter 0 +1.5
Base +.4 +7
Collector +16 +13
Emitter . .




4-15. PC-400C VFO Circuit Board and Tuning Circuits

PC-400C contains the VFO Oscillator Q401, F.E.Tif@&wW402, and Output Amplifier 0403. The outputieé VFO
Oscillator is coupled through C408 to pin 3 of theéernal oscillator socket, through the jumperitoqy then direct
to terminal 13 of PC-300C. From terminal 13 of P@A, the VFO signal is fed to the F.E.T. OscillaBwitch.

Voltage regulation for the VFO circuits is provided Ql and D2 on the main chassis.

VFO FREQUENCY CHART, MODEL 210x
I.F. at 5520 kHz

SIGNAL RANGE INTERNAL VFO
RANGE

3500- 4000 9020- 9520

7000- 7500 12520- 13020
8480- 8980

14000- 14500
21000-21500

28400 - 29400

15480- 15980
22880 - 23880

VFO FREQUENCY CHART, MODEL 215x

I.F. at 5520 kHz

SIGNAL RANGE INTERNAL VFO
RANGE

1800- 2100 7320- 7620

3500- 4000 9020- 9520

7000- 7500 12520- 13020
8480- 8980

14000- 14500

21000-21500 15480- 15980

PC-400C CIRCUIT COMPONENTS

C401, 402, 406, R401, 412

27 10% 1/4 Watt

407. 408 01 MF 100v Disc R402, 403 10K 10% 1/4 Wa
C408................ 300pF 5% SM R404, 409 ... .470 10% 1/4 We
c404 4300F 5% SM R405 680 10% 1/4 We
C405 1000F 10% Disc R406 ... . 15K 10% 1/4 Wa
C409 001 MF 20% Disc R407 47K 10% 1/4 Wa
C410 ................ 15pF 5% Disc R408 ... ... .820 10% 1/4 We
1402 1ubh REC R410 2.7K 10% 1/4 Wa
L403.................. 33uhRFCR421... |.. 10 10% 1/4 We
Q401 .............. 2N706 Osc. Stage13 ........ ~ |.. 100 10% 1/4 We
0402 MPS6514 Buf

Q403. .......... 2N3866 Output Amp.

MODEL 21 Ox TUNING SECTION

MODEL215x

TUNING SECTION

C411, 416, 419, 422, 423 . . 3-12pF Trimmer

C428, 433,436,440

, 441 . . 3-12pF Trimmer

C412.413.414 ......... I0pF 10% C C429....... ... 15pF 5% Dis

C415,420,421 447 ...... 4.7pF 10% [ C430,438,439 ... 22pF 5% Dis

C417 22pF 5% D C431,434435. ... 4.7pF 10% Dis

C418.44 ............. 20pF 5% Di C432437,442.4¢  |...... 10pF 10% Dis

C425 .. 27pFE5% D C444....... ... 0.8pF Dial S

C426 ..... . 0.8pF Dial ¢ C445A ....... ... 4pF Main Tunin

C427A .... 40F Main "ninc c445B ... ... 8oF Main Tunin

C427B ............. 8pF Main Tuning C4a46......... | 27pF 5% Disc

PC400C VOLTAGE CHART

TERM. STRIP  [REC. TRANS.

NUMBER

0401 TERM. STRIP  [REC. TRANS.

Base +4 +4 NUMBER

Collector +4.5 +4.5 TERM. STRIP  |REC. TRANS. Q403

Emittel +3.5 +3.5 NUMBER Base +4.3 +4.3
Q402 Collector +6 +6
Base +5.2 +5.2 Emitter +3.6 +3.6
Emitter +6 +6
Collectol +0 72 +0 72
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4-16. PC 600 Carrier Oscillator, Buffer Amplifier

PC-600 consists of those components necessaryngraje the normal carrier frequency of 5520 kHz] e
opposite sideband frequency of 5523.3 kHz. Cryx602 is the Normal sideband crystal, and X601 is th
opposite sideband crystal. Q601 is the Carrierlasni, and Q602 the Buffer Amplifier. The outpdttbe Buffer
Amplifier is coupled through C612 to terminal 6 BE-300C. From terminal 6, on PC-300C, the carmer f
quency is fed direct to the F.E.T. Oscillator Switc

PC-600 CIRCUIT COMPONENTS
Carrier Oscillator Buffer Amplifier

C601 ..o 22 pF 10% Disc R601 ......c.ccves 4.7K 10% 1/4 Watt
C602.603. ............... 5-30 pF Trimmer R602.604 ............... 15K 10% /4 Watt
C604 ... .... 10pF 10% Disc 1K 10% /4 Watt
C605,606.607,611.612 .... .01 MF 100V Disc R605 .........cocene 220 10% % Watt
C608.............. 200 pF 5% Silver Mica R606 .........cocenne 22K 10% /4 Watt
C609. ... 100pF5% Silver Mica R607 .....ccocevvenen 10K 10% /4 Watt
C610 ..o 15 pF 10% Disc R608.611. ................ 82 10% '/4 Watt
C613 ... 510pF5%Disc ~ R609,610............. 33K 10% % Watt

.. BA-182 Silicon Diode

. 470 10% % Watt

D602 ............... 1N4148 Silicon Diode L60L ..o 1.4 uH inductor
Q601,602 ............... 2N706 Transistor X601 ...covenennn 5523.3 Khz OPP. SB Xtal
X602 ...covenenn 5520 Khz Norm. SB Xtal
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4-17.PC-800C/120®Receiver Input Tuning

PC-800C contains those components necessary feiveeénput tuning. The transformers
are bandswitched and provide for full coverageasfheband. The transformers have iron
cores that are factory adjusted, and should natiredurther tuning. The coupling capac-
itors in each transformer are selected to giveameunt of overcoupling required for full
band coverage, and eliminate the need for a franelppeaking control.

MODEL 210x PC-810C/1200 CIRCUIT COMPONENTS
Receiver Input Tuning

C801 ..o 240 pF 10% Disc L801 ..o 7.2 uH Toroid
Q802,803 ............. 1800 pF 10% Mylar L802 803 ........cecee 1.25 uH Toroid
C804 ... 120pF 10% Disc L804 ......ceeerin 3.6 uH Toroid
C805.806. ............... 820 pF 10% Disc L805 806 .........cecc.e .65 uH Toroid
C807 ..ccvvvviieine I0pF 10% Disc L807 808 ................. 1.4 uH Tuned
Q808,809,810,811. .......... 91 pF5% Disc L809.810.811.812 ........... .65 uH Tuned
C812,813. ............... 47 pF 10% Disc L1201.1202 ......... .6 uH Tuned 5520 Khz
C814. ..o 180 pF5% SM L1203 .............. .6uHTuned 11.8Mhz
Q1201,1202 .......... .0022 MF 10% Mylar L1204 ..o 11.8Mhz
C1203.1210 ... 470pF5% SM L1210 ... 17.8 MHz

C1211 s 200 pF5% SM

MODEL 215x PC-810C/1200 CIRCUIT COMPONENTS
Receiver Input Tuning

C815 ..o 360 pF5% SM L813 ..civieine 16.5 uH RFC
C816.817 ............. 3300 pF 10% Mylar L814.815. ...ceeeieennen. 1.7uHRFC
C818 ..ceevvveieenne 240 pF 10% Disc L816 . oo 7.2 uH Toroid
1800 pF 10% Mylar L817,818 .....ccceevne 1.25 uH Toroid
.. 120 pF 10% Disc L819 ...... .. 3.6 uH Toroid
...... 820 pF 10% Disc L820 821 ... .. .62 uH Toroid
10 pF 10% Disc L822 823 ....ceeeueeee 1.4 uH Tuned
C825,826,827,828. .......... 91 pF 5% Disc L824 825 .....cccue. .65 uH Tuned
C829 ..o 180 pF 5% SM LI 205,1206,1207..... .6uHTuned 5520 Khz
C 1205,1206,1207. ..... .0022 MF 10% Mylar L1208 ....... .6uHTuned 1 1.8 Mhz
C1208.1209 ............... 470pF5% SM L1209 ..o 11.8Mhz










4-18.PC-820 100 kHz Crystal Calibrator

The 100 kHz crystal calibrator circuit is assemided”C-820. Its schematic diagram is shown in Eigui1A. It
is actuated by the function switch in the "CAL" piims1. Frequency is adjusted by trimmer C821 agaanisnown
standard such as WWV. Harmonics of the 100 kHzbcator may be coupled out of the transceiver from t
antenna connector into another receiver whichneduo WWYV or another known standard. C821 shduddh e
adjusted to zero beat with the standard signalp@udtom PC-820 is coupled through C824 to the friptminal
of PC-800C, and its harmonics will be receivechat200 kHz increments on each band.

PC-820 VOLTAGE CHART, Function Switch in "CAL." pitien.

Q821 Q822
Base -25 Base -3.4
Collector +4 Collector +6
Emitter 0 Emitter 0
PC-820 CIRCUIT COMPONENTS
C82L....... e, B0  pF
C822....... .+ ... 300 pF 5% Silver Mida
CB823....... e 01 MF l0OvDis¢
C824....... 2.2 pF 109
R82L823. ... o 100K 10% 1/4 Walt
R822.824. ... ... 10K 10% 1/4 Watt
Q821.822 .... .o . MPS 3693 Transistpr
X821....... 100 Khz Xtall

Figure 4-11. PC-820 Crystal Calibrator Schematic
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4-19.PC-900C Transmitter Input Tuning

PC-900C contains those components necessary fesntitter input tuning. The transmitter input citceelects the desired
mixer products and rejects the unwanted produdiesd@ tuned circuits are band switched and proviledverage of each
band. The tuned circuits are double tuned and owepled. Trimmer capacitors are located on thedéar fine tuning the
circuits. These trimmers are factory set and reguod further adjustments.

MODEL 210x PC-900C CIRCUIT COMPONENTS
Transmitter Input Tuning

C90L ..o 240 pF 10% Disc L901......ooiiiiien, 7.2 uHToroid
C902,903 ............. 1800 pF 10% Mylar L902.903 ..........c... 1.25 uH Toroid
C904 ... 120pF 10% Disc L904.......cooiiin. 3.6 uH Toroid
C905.906. ............... 820 pF 10% Disc L905.906 ........cceeenes .62 uH Toroid
C907. .o 2.2 pF 10% Disc L907,908,909,910. ............ 2 uH Toroid
C908.911. ... 39pF5% Disc L911,912. ... 1 uHToroid
C909,910,913,914,916,917. . 4-40 pF Trimmer L913.914 .........ccel 0.6uHTuned
T T R901.902. ................ 47 10% 1/4Watt
C918.919 ............ .0022 MF 10% Mylar R903.904. .............. 6.8K 10%/4 Watt

MODEL 215x PC-900C CIRCUIT COMPONENTS
Transmitter Input Tuning

C920.923 ............. 1500 pF 10% Mylar L915,916,917. ................ 3 uHToroid
C921.922 ............. 2200 pF 10% Mylar L918 ..o Bifilar Toroid
C924 ... 240 pF 10% Disc L919. .o 7.2 uHToroid
C925.926 ............. 1800 pF 10% Mylar L920.921.922. ............. 1.25 uHToroid
C927 i 120pF 10% Disc L923.924 .................. .62 uH Toroid
C928.929. ............... 820 pF 10% Disc L925.926.927.928. ............ 2 uHToroid
C930. ..o 2.2pF 10% Disc L929.930 .......ccccuenee. 0.6 uH Tuned
C931.934. .............. 39pF5% Disc L9311 33 uH RFC
C932,933,936,937. ........ 4-40 pF Trimmer R905,906,907,908,909 .... 6.8K 10% 1/4Watt
C935. .. 1 pF .25% Disc R910 ... 2.2K 10% % Watt
C938.939 ............... .0022 10% Mylar

C940 ..o 39 pF 5% Disc
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4-20. PC-1010/1020 Low Pass Filters

PC-1010/1020 is a band switched two section lovg fiiter. The filter is connected between the otitpfithe Power
Amplifier (PC-500D) and the antenna connector fopsass harmonics 30 dB or more. The filters ar@ydes for a
50 ohm load and it is important that the load bitegelose to 50 ohms, non-reactive. The low pdgs fis also used
during receiving operations to suppress possili&ference from strong local VHF signals.

PC-1010/1020 CIRCUIT COMPONENTS AND FREQUENCY CUT®{fe)

MODEL210x MODEL 215x

Component Freq. Cutoff | Band |Component Freq.
Circuit Cutoff

C1001 ..... 820pF5%SM FCI 1 C1016 .... 2200pF 5%SM FC1

C1002 .......... 1300 5200 Khz C1017 .......... 2200 25 00 Khz

C1003 ........... 820 C1018 .......... 2200

L1001-1002 1.8 uH Toroidal L1011-1012 2.9 uH Toidal

C1004 ..... 430pF5%S FC 2 2 C1019 ..... 820pF 5%S FC 2

C1005 ........... 6¢ 10,000 Kh: C1020........... 13( 5200 Kh:

C1006 ........... 430 C1021 ........... 820

L1003-1004 . .95 uH Toroidal L1013-1014 1.8 uHdidal

C1007 ...... 180pF 5%S! EC3 3 C1022 ..... 430pF 5%SI FC3

C1008 ........... 330 20,000 Khz C1023 ........... 680 10,000 Khz

C1009 ........... 220 C1024 ........... 430

L1005-1006 .48 uH Toroidal L1014-1016 .95 uH Toidal

C1010 ...... 68pF 5%SM FC4 4 C1025 ..... 180pF 5%SM FC4

C1011 ........... 270 25,000 Khz C1026 ........ ;. 330 20,000 Khz

C1012 ........... 180 C1027 ........... 220

L1007-1008 .32 uH Toroidal L1017-1018 .48 uH Tided

C1013 ..... 100pF5%SM FC5 5 C1028 ..... 100pF5%SM PC5

C1014 ........... 180 35,000 Khz .. 270 25,000 Khz

C1015 ........... 100 180

L1009-1010 .24 uH Toroidal L1019-1020 .32 uH Toroidal
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4-21.PC-1100A SWR Bridge, Antenna Relay Circuitry

The relay, RL1101, switches the antenna circuinfrime PC-800C receiver input filters over to the-300D
power amplifier output. The other pole of this yeleonnects to the AUX. rear socket, and is intentted
switching a Linear Amplifier, as described in SentR-21.

The reflectometer, or SWR circuit, provides a faidvgoing voltage for ALC, (Automatic Level Contrpiyhich
increases directly as transmitter output increaBeis. positive voltage connects to the ALC potemigoer on the
front panel, concentric with the MIC. GAIN contrand thence to terminal 18 of PC-300C where the ALC
voltage is amplified and then used to control §&n on PC-200C.

The capacity trimmer, C1107, is the bridge nuluatinent. It is adjusted by measuring reflectedag@toutput at
the terminal which goes to PC-500D with a VTVM o¢# Ipwest scale. Use a dummy load which is knowheto
50 ohms, nonreactive, set the bandswitch to thiedsigband, and insert a small amount of carri€\W transmit
mode, just enough to get a voltage reading. Tharstithe trimmer, C1107, for minimum voltage.

PC-1100A SWR BRIDGE, ANTENNA RELAY

C1101.1104.110¢ RL1101 ... .DPDT 12VDCRel:

TO
ANTENNA.JS

TO PC-5000 SWR
PROTECT.

Figure 4-14. PC-1100A SWR Bridge, Antenna Relayesuitic
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SECTION 5 ACCESSORIES

5-1. NOISE BLANKER MODEL PC-120

The Noise Blanker is a plug-in accessory whichaeps the standard PC-100C R.F. board in Atlasdeqress. If
Noise Blanker is owner or dealer installed, a thoéd control which is attached to the PC-120B I8/wire cable,
must be installed on the front panel.

CAUTION: The Carrier Balance controls have been factory Betnot alter the 500 ohm trim pot or mica
trimmer. They are located in the upper right haoher of the PC-120B. Handle with care.

CIRCUIT DESIGN: The PC-120B noise blanker is designed specifidallglank out pulse type noise; the same
as all other noise blankers. Pulse type noised) asdgnition noise will be effectively silencedhile other more
continuous type noise signals will not be silenoededuced as well. The PC-120B works on the saineiple as
the famous Lamb noise silencer. Noise pluses apdifeed separately by Q103, rectified inBxC pulses which are
amplified by Q104, and then applied to Q105, thenking switch. Q105 switches off Q102, the secafd |
amplifier, whenever a sharp noise pulse comes girdtom the antennae circuit. The threshold condl20. is
located on the front panel, and controls the ghiQ103. A second threshold control, R128, is aptriocated on
the PC-120B circuit board, and is factory adjustedthat noise pulses will switch Q105 completelyt bot
excessively.

OPERATION:
(@) When the threshold control is in full counteckwise position the noise blanker is OFF.

(b) Advancing the control clockwise will increathe gain of Q103 until noise pulses will begirtémtrol Q105.
At this point the audible noise level will drop spig.

(c) If the threshold control is advanced beytid point, no further reduction in noise
will be obtained, if the character of the noisariade up entirely of sharp pulses, it will be preaity
eliminated. If parts of the noise are continuoleytwill still be audible. In other words, the degrof
noise reduction will be directly related to whatqentage of the noise is pulse type, and what ptage
is of a continuous nature.

(d) CROSS MODULATION may result from higher sefs of the threshold control. This is likely padiarly
on the lower frequency bands when a great many seong signals are being received on a full size
antennae system. Turning the threshold control dmathe threshold level will eliminate this conditi
while still retaining the pulse blanking action.
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Figure 5-2. Model 10x

5-2 MODEL 10X CRYSTAL OSCILLATOR

The Model IOx oscillator provides for added veddgtiwith the Atlas transceivers by crystal conlireg the
operating frequency. Vernier frequency adjustmsrirovided and a switch selects either crystal B©\tontrol.
A ten position switch allows selection of up to tewstal frequencies.

FREQUENCY RANGE WITH MODEL IOx :
Band Range 160M 1800-3000 kHz
75M 3000-5 200 kHz
40M 5800- 10,000kHZ
20M 13,800-14,900kHz
15M 20,600- 21,600kHz

Note: The Model 10x will not operate on the 28 Mband.

INSTALLATION:

A 9 pin Noval socket on the back of the Atlas tiagiger is labeled EXT. OSC. The IOx plugs into thigket. It
will be necessary to remove the two jumper wiregyged in between pins 2 and 3; and pins 5 and 6e @re
wires have been removed, the transceiver VFO willfanction unless the 10x is plugged in and swettho its
VFO position, or the dummy jumper, which is furréshwith the 10x , is inserted in the EXT. OSC. sick

CRYSTAL REQUIREMENTS FOR THE 10X:

The crystal sockets in the IOx are designed foe tf#€6U crystals with standard .050 inch diametas pi

Crystals must be ordered for oscillation at paraisonance with 20 pFshunt capacity. A frequentgrance of
.0025 per cent at 25 degrees Centigrade is adequate

Note: The sideband selector switch on the Atlasscaiver changes carrier frequency from 5520 kHE@RM.
position, to 5523.3 in OPP. position. The Norm.ifias produces lower sideband operation on 160,am8), 40
meters, which is normal operation on those amabeurds. On 20 and 15 meters, the transceiver aiycuit
automatically produces upper sideband in the NOpd4ition, which is normal for these bands.
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CALCULATION OF CRYSTAL FREQUENCY:

For operation on lower sideband (LSB):
Bands 160, 75, 40 meters,
(Sideband Selector in NORM. position.) Crystal frency equals Signal
Frequency plus 552kHz. Example: 4020 + 5520 = 9540

Bands 20 and 15 meters,
(Sideband Selector in OPP. position.) Crystal Feeqy equals Signal Frequency
minus 5523.%Hz Example: 14,370 - 5523.3 = 8846.7 kHz

For operation on upper sideband (USB):
Bands 160, 75, 40 meters,
(Sideband Selector in OPP. position.) Crystal Feegy equals Signal Frequency
plus 5523.3 kHz Example: 4020 + 5523.3 = 9543.3

Bands 20 and 15 meters,

(Sideband Selector in NORM. position.) Crystal krency equals Signal
Frequency minus 5520 kHz Example: 14,370 - 552850&Hz
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5-3. Model MT-1

The MT-1 transformer is designed to provide a prapgpedance match between the HF (High Frequenapilm
antennae and the 50 to 53.5 ohm coaxial feedltnis. particularly useful when the HF Transceivepig of the new
solid state, broadbanded designs which requirdssa enatch to a 50 to 53.5 ohm non-reactive logat:tRally none of
the mobile antennaes currently on the market wéltah the coaxial feedline closely enough to prodgeoper load for
the broadbanded amplifier. With the Atlas MT-1 sfmimer a tap selection will be found which willopide SWR
readings of 1.4 or less when using the common ypleile antennaes, such as those manufactured bgriieg, Swan,
and HyGain.

Figure 5-4. MT-1 Transformer Installation
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5-4. Model VX-5 VOX

The Model VX-5 is the VOX accessory that is ingdllin the lower section of the Model 220-CS Console
Controls for VOX Gain, Anti-VOX, and Delay are bght out to the console front panel. AC consoles inay
ordered with VOX installed, or can be easily owoedealer installed.

5-5. Model DD-6B Digital Dial
with built-in Frequency Counter Capability

In addition to being a digital dial, the DD-6B wélso function as a sensitive frequency countenft®0 Hz to 40
MHz, for general use around the ham shack or tghutiterminals and selector switch for this functéoe located
on the rear panel.

* DIGITAL HOLD provides frequency memory which helthe digital display. This allows you to tune ther
frequencies while retaining the frequency readiog gxpect to return to.

» Another new feature now provides for correct nreg@n opposite sideband, as vasdithe normally used
sideband.

« All L.E.D. Dot Matrix 6 digit displayreads within 100 Hz (just 1/10 kHz) of your actopérating frequency.
« Bright display clearly visible under high ambidight.

» Reads on both Receive and Transmit.

* Measures 1 3/8igh x 5 3/8 wide x 5 7/8eep.

ATTENTION SWAN OWNERS

In addition to operating with all Atlas transceisethe DD-6B can be made to openatth

Swan models 350C, 500C, 500CX, 700CX, 270, 270BB3®00R, and 600T.

ATTENTION DRAKE R4 AND EARLIER MODEL SWAN OWNERS

The DD-6C model is the same in all respects a®iéB, except that it is modified to operate

with the Drake R4 series as well as the earlierrBmadels 350, 400, and 500.

Instructions furnished with both models of the EagDial give complete information dhe

minor modifications required for use with Swan @rdke units. DD6-B or DD-6C

Figure 5-5. ModelDD-6
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MODEL 210x/215x CHASSIS COMPONENTS

PC-100C ..... .. First I.F. Amplifier, First Mixer Rrted Circuit Board

orPC120 . ...  eeiiiiiiieee. Optional Noise Blanker, 1st | FAmp . 1st Mi

PC-200C..... ... Second I.LF. Amplifisecond Mixer, S-Meter Amplifier,
Mic Amplifier Printed Circuit Board

PC-300C..... . Receiver AudiecOSwitch Printed Circuit Board

PC-400C. ... VFO Printed Circuit Boai

PC-500D..... .. SWR Protect, Pre-Amp, Drivgower Amplifier Printed Circuit Board

PC-600..... e Carrier Osc. Printed Circuit Boe

PC-800C/1200.  .....ccccoveeenee. Receiver Inpunifig Printed Circuit Board

PC-820...... e 100 kHz Crystal Gadior Printed Circuit Board

PC-900C..... . Transmitterdbfpuning Printed Circuit Board

PC-1010/1020  .cccovvvieeiinn, Low Pass Filters Printed Circuit Boi

PC-1100A .... . SWR Bridge, Antenna Relay PrinBictuit Board

8 3 Conductor, Closed Circuit, Enclose#.Autput Jack

.................. 3 Conductor, Opérc@t, Enclosed Mic. Jack

.............. ...Banana Jack

................................. MMica Tube Socket

................................... o&Xial Receptacle

.................... 9 Rica Tube Socket

.............. 2 Conductor, Closecc@i, Enclosed CW Key Jack

................................... Banana Plugs

........................... S-Unitsi? Amps 500 uA Meter

.................... 5520.3-5523.0@eCrystal Ladder Filter

SPDT Slide Switc

.. 1 Sewti5 Position Switch

5 Senti5 Position Switch

14V Lamps

Ohm Speaker

Cl.... e 470PF 5% SM R1..... ... 47K 10% 1/4W
C235. ... .01 MF 100V Disc R2,8,15 ... 1K 10% 1/4W
Ch... ... .22MF 100V Mylar R3..... ... 3.3K 10% 1/4W
C6.... . e .IMF 50V Disc R4... ... 10K A.F. Gain Pot.
C7.e. 1000MF 25V Electro. R5.... 4.7K 10% 1/4W
D1...  ..... 1N4148 Silicon Diode R6... ... 10K, R.F. Gain Pot.
D2 ..... .. IN5221 2.4V Zener Diode R7..... . 47010% 1/2W
L1...... .1uH Toroid RO ... 105%1W
Q1l...... , .. 78LOBAC I.C. Volt. Reg. R10.... . 275% 1W
R11,12. 10K,ALC,Mic.Gain Dual Pot
R13.... ... 10K 10% 1/4W

R14.... ... 10K 10% 1/4W
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