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Boat Anchors

Radios used to be manufactured in tHeSA!
New YorkNY: Hammarlund
ChicagdL.:Hallicrafters Zenith, Howard
MiamisburgOH: Drake

CedarRapiddA: Collins

Oceanside CA: Swan

Melrose MA: National
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National Radio Company

1914: NationalToy Company

1923: Added appliance manufacturinghangedo National Companinc

1925: Manufactured aEBCBeceiver designely 2 Harvard students

1930s:Startedmaking ham radi@quipment; 200 employees

19391945: Made radios for US and allies; 2500 employees

1947-1958: Models N@73,-183 and-183D

19641965 NCX5 transceiver with mechanical digitdial for $695.00
T 6PTY AY G2RI&Qa R2ffl NRO

1965: HRG500all solid-state general coverage HF receiver. Popular

9f SOUNRYAOA YIIAITAYSY dateveravgderse (K
1 6bmMTY Ay (2RlI&8Q&a R2ftfl NRO

1965: New FortMustangcosP HH MpP OPHH®PY AYy (2RI

1970:1991: Govcontracting only

1991: Closed

Today: Windsor Radio Factory Apartments
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NCX-5

TRANSCEIVER

SPECIFICATIONS

FREQUENCY RANGE: With crystals suppled 3,500 to 4,000
Ke., 7,000 to 7,300 Ke., 14,000 to 14,500 Kc., 21,000 to 21,500
Ke., 28,500 to 29,000 K. (Three additional crystals required if
coverage of entire 28,000.30,000 Ke. band is desirad ) POWER
INPUT: 200 watts PEP SSB: 200 watts CW; 100 watts AM,
R.F. POWER OUTPUT (Nominal): 120 watts PEP SS8;
120 watts CW; 30 watts AM. TYPES OF EMISSION: SS8
(seloctable upper or lower sidedband), AM, CW, OUTPUT
IMPEDANCE RANGE: 40-50 ohms minimum, Pi network.
FREOUENCY DETERMINATION: Double conversion with

high and tunable sec-
OM oscillator. SS8 GENERATION: National 8-pole crystal
lattice filter; 6-60 db shape factor 170 1; Bandwidth 28 Kc. at
6 db; Center frequency 6,0218 Mc. DIAL ACCURACY: One
Kkilocycle over entire 500 Kc. tuning range on all bands. DIAL
CALIBRATION: 100 cycles on all bands. TUNING RATIO:
Identical on all bands; 10 Ke. per 360" rotation of main tuning
control. FREQUENCY STABILITY: NMT 500 cps in first 30
minutes after turn-on; long-term stability nominally +50 cps
per hour in room ambient conditions. SUPPRESSION: Car-
rier =50 db, unwanted sideband —50 db, 3rd order distortion
products —30 db at full output, RECEIVER SENSITIVITY:
0.5 uv for 10 db S/N in SSB mode. AUDIO OUTPUT: Better
than 2 watts; 32 ohms. MICROPHONE INPUT: High im-
pedance. METERING: PA cathode current on transmit;
S-meter on recelve. CONTROLS: Front Panel: Main Tuning,
Band Selector, 10 Meter Segment Selector, Transceive
Vernier, Sideband Selector, Audio Gain, RF. Gain, Cali-
brator, Exciter Tune, P.A. Tune, P.A. Load, Dial Adjust,
Function, VOX-PTT Switch, MOX-OFF Switch, Microphone
Input. INTERNAL CONTROLS (Accessible at front of trans-
celver through hinged lid): Microphone Gain. VOX Sensi.

1 Made 19641965

1 37 stages. 20 tubes plus diode and transistor stages.

)l
)l

& 5 A 3 Adsldigits. Has a transmission!
Solidstate VFO for stability (950.0 MHz)

1 Receiver
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Dual conversion: 3.5 MHz, 6 MHz IFs.
2xRFRamps

3x IFamps

Early RITTransceiv&/ernier via avaractordiode)
Sensitivity.5uV

i Transmitter:

)l
)l
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120W PEP on SSB, currently outputting 75W.

PA: 2x 6JB6 sweep tubes.

Solid State DSBC Ring Modulator (a mod from the factory),
8-pole 2.8kHz crystal lattice filter
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1 Made 19641965

1 37 stages. 20 tubes plus diode and transistages
&5 A I Aasldigits. Has a transmission!
i Solidstate VFO for stability (9-50.0 MHz)

1 Receiver
9 Dual conversion: 3.5 MHz, 6 MHEs
1 2xRFamps
i 3x IFamps
i Early RITTransceiv&/ernier via avaractordiode)
1 Sensitivity.5uV

1 Transmitter:
1 120W PEP on SSB, currently outputtingW
1 PA: 2x 6JB6 swedpbes
9 Solid State DSBC Ring Modulator (a mod from the factgry

1 8-pole 2.8kHz crystal lattice filter



* A Field Service Bulletin of 29 April 1966 on the conversion from 6GES to 6JB6 does say that R36
may need changing to suit 6JB6s - a value of between 12k and 27k being suggested.
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Much sleuthing

2 different versions/schematics

Errors in the manual

Credits to Peter W7CPA and Gwyn G3ZIL

1 Was on the bench for 20 months

1

Impact on Domesti€ranquility

1 Other rebuilds while working on it

1
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1940Wards Airline AA5

1941Philco

1965Westinghouse credenza stereo
1977 Drake TR
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ersion 12 March 2018

NCX-5 HF Transceiver
and
NCX-A AC Power Supply

National Radio Company Inc.
USA

1965

I restored two NCX-5 MKIIs over the holidays and took some notes to assist others in the same geezer
restoration process. My previous experience has been solely with Collins, Kenwood and Drake
electron valve radios. These radios were all 1960-1970 viintage. W6ECPA
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Test Equipment

| SignalGenerator
ThaQ{ 02 L3S
1 Improvised Spectrum Analyzer
1 Multimeters

1 Tube Tester

1 Infrared Thermometer

9 Dummy Load

1 Power/SWR Meter

1 NanoVNA

1 And the usuatools




Test Equipment

I

Thao{ O02LJS
1 Improvised Spectrum Analyzer
S _ 1 Multimeters
oo oo ‘ < 1 Tube Tester

Phase 0.0000°

| | 1 Infrared Thermometer

3000 000MHz Load HIiZ

req 4500000MHz  Output ON

= eeer-9- 1 Dummy Load

i Power/SWR Meter
9 NanoVNA
1 And the usuatools




Test Equipment

Thao{ O02LJS
1 Improvised Spectrum Analyzer
1 Multimeters

1 Tube Tester

1 Infrared Thermometer

1 Dummy Load

1 Power/SWR Meter

1 NanoVNA

1 And the usuatools



Test Equipment

5.6 TRANSMITTER BANDPASS TUNING:

Connect the sweep generator to the signal grid
(Pin 7) of the first transmit mixer 12BE6 (V-3). Con-
nect the oscilloscope to the junction of C-134, R-76,
and the cable feeding the grid of the second transmit
mixer. Press the MOX-OFF switch to MOX. The
CARRIER INSERTION control may be adjusted for
minimum carrier to avoid unwanted oscilloscope in-
dications. Adjust the top and bottom slugs of the
transmit bandpass coil (T-2) for maximum display

plitude and proper resp The 3.5 and 4.0 Mc
outputs of the signal generator may be used as marker
frequencies. When properly aligned, the oscilloscope
display should be as indicated.
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Return MOX-OFF switch to OFF and discon-
nect oscilloscope and sweep generator leads.

\
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Restoration Methodology

CARRIEF \

BALANCE

EXT VFO IN




Restoration Methodology

15 2 ypudiin until old caps are replaced
1 Power Supply first

1 Test all tubes

1 Keephigh voltage (900V) off till ready to test P
1 Sageby stage. Yep. 3tages

1 CaigDeOxit
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Restoration Methodology

15 2 ypldiin until old caps are replaced
1 Power Supply first

1 Test all tubes

1 Keephigh voltage (900V) off till ready to test P
1 Sageby stage. Yep. 3tages

 CaigDeOxit




Repairs and Mods

B o . —— 1 Replace Caps and Resistors
¥ ;@(;, "; .m,_m._a{ e @ TRelay
Do e T TRIT
XN 1 Power Amplifier (PA)
1 AGC and-®leter
1 Trimmers

i More



d Mods
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1 Power Supply

1 Completerebuild

1 In-line AC power filter

f " an




Repairs and Mods

A 9 Power Supply
} 1 Completerebuild
1 In-line AC power filter
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Repairs and Mods

1 Power Supply
1 Completerebuild
1 In-line AC power filter




Repairs and Mods

1 Replace caps and resistors
1/ 1 LA 6SNBg Qi i
outside of power supply
replaced 10 or so
1 Power resistors generally
increased invalue or were
missing




1 Relay
i Cleaned carbon on contacts
1 Installed Spark reducer RC
filter on 220V contracts
i Demagnetize




Repairs and Mods
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1 Relay
i Cleaned carbon on contacts
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Repairs and Mods

1 Relay
i Cleaned carbon on contacts
1 Installed Spark reducer RC

TRANSMIT @———— RECEIVE

T wtav——F—

filter on 220V contracts
i Demagnetize

$280




1 Rebuilt RIT Capability
1 Transceivemwas being converted for
AM/CW work
1 6.8Vapplied tovaractorinstead of RIT
1 RITrelay connections disconnected

g‘RANSCEIVE VERNIER
i LPFonvaractorvoltage (G3ZIL)

~ PULLON




Repairs and Mods

sleeving.

Figure 15 The inside of the VFO box which is under the
chassis. The cover, held by four screws, has been removed.
With the cover removed the frequency is some 70kHz above
that with the cover in place. The main coil, on its ceramic
former, is centre right. The added 150k resistor and 0.47mF
capacitor forming a simple RC filter for the transceiver

2] vernier control voltage is at the top, near the added yellow
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1 Rebuilt RIT Capability
i Transceivewas being converted for
AM/CW work
1 6.8Vapplied tovaractorinstead of RIT
1 RITrelayconnections disconnected
1 RC LPBn varactorvoltage (G3ZIL)



Repairs and Mods

1 Lifted PA cage (factory flaw?)

1 Replaced”Atubes

1 Replaced”A caps

1 Improvedbias of PA tubes

1 Foundneat way to neutralize final
tubes (K9AXN, G3ZIL)
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* A Field Service Bulletin of 29 April 1966 on the conversion from 6GE5 to 6)JB6 does say that R36 ﬂ Foundnea‘t Way to neutra“ze f|na|

may need changing to suit 6]B6s - a value of between 12k and 27k being suggested.
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Repairs and Mods

858 CW AUDIO TO FUNCTION Sw.
@AM AUDIO TO FUNCTION SW—

e

1 Improved AGC an&-Meter
1 Adjustedlevel
1 AdjustedAGC decay (W7PCA)
1 Fan for power resistofSmeter issuep
1 Better Performance
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‘Repairs and Mods

\

1 Improved AGC an&-Meter
1 Adjustedlevel
1 AdjustedAGC decay (W7PCA)
1 Fanfor power resisto(Smeter issues)
1 Better Performance
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R fRepairs and Mods

Trimmers

1 Werein bad shape

1 Replaced/FO trimmer with mini
condenser from Serbia

1 Replacedocal oscillator trimmers
with Beehives from Ukraine

1 Adjustedsideband oscillators to
prevent bass/treblecutoff

1 Compression trimmer range
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Repairs and Mods

1 Other Repairs and Mods

1 RepairediFtuned circuit with broken slug

1 Bondedfront panel to ring modulator
module, VFO condensers, and chassis
(G3ZIL)

1 Changedesistors in driver tuning coil
circuits with watt

1 Foundoptional crystals to complete 10
meter band coverage

1 Replacederamic caps in the audio chain
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