
BULLETIN 

Sales Bulletin No.: S62-3 

To: All NCX-3 Customers 

November 5, 1962 

Subject: NCX-3 FINAL AMPLIFIER DESIGN 

National's new NCX-3 SSB Transceiver utilizes parallel RCA 6GJ5's in the final 

amplifier, with plate dissipation rated at 40 watts for the pair. RCA rates a pair 

of 6GJ5's at 200 watts PEP SSB input, and when the NCX-3 is properly loaded 

the plates show no color -- even under extended key-down 200 watt DC input! 

Peak power output on 20 meters runs a little bit better than 120 watts on speech -- 

a result of careful and conservative design. Speaking of conservative design, it 

is rather interesting to compare the 6GJ5's with a 6DQ5 rated at only 24 watts 

of plate dissipation -- we note that one transceiver on the market using a single 

6DQ5 is now rated by the transceiver manufacturer at 240 watts -- even assuming 

a 50% duty cycle, that single tube is dissipating 48 watts! We might similarly, 

therefore, rate the NCX-3 at 400 watts, but prefer instead to rate for efficient 

operation with long tube life. 

The NCX-3 final amplifier is accurately neutralized -- not for purposes of 
Stability, since the neutralizing capacitor can be removed and the protective PA 
Shield cover taken off without affecting stability, but to provide maximum power 

Output at maximum plate current dip. Although not generally known, the common 

phenomenon of maximum output at a point other than maximum dip stems from 

improper or no neutralization -- one result of the recent popularity of tetrode 
amplifiers which ''do not require neutralization. '' We incorporate a neutralizing 
capacitor in the NCX-3 and carefully neutralize each rig simply to make your 
tune-up easier -- we don't believe an output meter should be necessary in the 
Car or in the shack to know that the NCX-3 is delivering maximum output. 

)’ 

onal Radio Company, Inc. @® 37 Washington St., Melrose 76, Mass. ® Area Code 617 NOrmandy 5-4800 ® TWX—617-665-5032 / 

A Wholly Owned Subsiclary of National Co., Inc. 



\ 

4 

ot 

x 
J 

s 

a 



ie he 

The NCX-3 amplifier circuit is a variable pi-network, adjustable between 40 and 

60 ohms to facilitate matching and loading to 50 ohm lines with the usual variations 

from nominal impedance. Perhaps because of our experience in building so many 

receivers in the past 49 years, we see no reason why the Exciter Tune and PA Tune 

controls should rotate only a few degrees to cover the entire band -- accordingly, 

both controls in the NCX-3 are ''bandspreaded" -- each band, with overlap, is tuned 

over the entire capacitor rotation to allow easier and faster tune-up without hair- 

breadth adjustment. 

The 6GJ5's are driven by a 12BY7 capable of supplying almost 5 watts at the grids 

of the PA tubes -- while only a fraction of this power is required, the reserve 

capacity of the driver allows linear ABl1 operation without distortion resulting 

from driver limiting or clipping. 

As you can see, the NCX-3 final amplifier is the result of extraordinarily careful 

and conservative design. However, it is no more carefully engineered than the 

rest of the Transceiver, and next week we'll tell you more circuit details of the 

NCX-3 -- the most eagerly awaited amateur product in years. 

Yes: 

Mike Ferber, WI1GKX 

Equipment Sales Manager 

MF:chc 
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CUSTOMER SERVICE NOTE 

Customer Information Bulletin CIB-~63~1 
To: All NCX-3 Customers 

May 13, | es 

Subject: NCX-3 THERMAL STABILITY 

Warm-up drift of the NCX-3 on 80 and 20 meters is less than 500 cycles in the first 
10-12 minutes, after which time long term drift is approximately 30 to 50 cycles per 
half hour or one hour period thereafter. Long term drift on 40 meters is identical, 
with 1000 cycles total warm-up drift in 13 to 18 minutes, 

A number of early NCX~3 transceivers (see list below) may be easily modified to 
match recent production sets by replacing VFO capacitors C43 and C44 with a 100 MMF 
N750 and a 27 MMF N330 respectively. Lead length should be as short as possible, and 
the VFO re-tracked per alignment instructions in the NCX-3 manual, If not available 
locally, these capacitors may be obtained from us free of charge by owners of the 
following serial numbered transceivers: 

Serial List 

BOO PLONS 12 15. 51395. O1A0s Otley 91143 
B13 gt OL Used pe (003. 5 [Sage o Loo; RSET 
5789, 5795, 5797, 5800, 5801, 5803, 3 

5822, 5825, 5828, 5862, 5871, 5877, Pte 
5890, 5666 7 

Harvey Whitmore, KLGXO 
Customer Service Manager 

me 
Area Code'617 NOrmandy 5-4800 - TWX-617-665-S032 

A Wholly Owned subsidiary of National Co., Inc 

National Radio Company, liic. - 37 Washington St., Melrose 76, Mass. « 
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CUSTOMER SERVICE BULLETIN 

May 22, 1963 

To: All NCX#3 Customers 

es a Subject: NCX-3 Suggestions and 

Modifications 

Sales Bulletin: #CIB-63~2 

This bulletin is intended to serve two purposes «= to advise you 

of factory recommendations for increased performance of your 

NCX-3, and to bring you up to date on modifications of the unit. 

Let's take the general suggestions first: 

1, Choice of microphone «-~ The NCX~3 is designed to provide 

remarkably clean, smooth audio, and all necessary filtering and 

restriction of audio bandwidth is done in the NCX+3 crystal lattice 
filter. So-called "restricted" or communications quality'' microe 

phones will undo all of our effort in this direction. We strongly 

recommend the use of a dynamic microphone -~ preferably the 

flattest, widest range mike you can afford. Ceramic or crystal 
microphones do not usually suit the NCX~3, since the microphone 

input impedance is lower than these mikes like to ''look into''. 
Wetve found mikes such as the EV 664 and Shure 545 to be extremely 

good for fixed station use, and the Shure 10-4 and the new EV 600E 

are excellent for mobile application. 

2. Audio response -- Within limits, it is possible for you to 

"custom tailor"! the audio response (both transmit and receive) of 

the NCX-3 to your own preference. Actually, the adjustment is 

made by moving the crystal-~controlled carrier oscillator frequency 

with respect to the filter passband. First, make yourself up a dee 

luxe screwdriver by bending a piece of wire coat hanger into an L 

shape to pass through the perforated holes in the top of the cabinet 

and reach the top of the chassis, Flatten the business end of the 

wire {use a hammer) to act as a screwdriver, Assuming that you'd 

like more bass response on receive, note the position of trimmer 

C72 next to the carrier oscillator crystal. Tune ina clean, clear, 

(Over) 

National Radio Company, Inc. + 37 Washington St., Melrose 76, Mass. + Area Code 617 NOrmandy 5-4800 - TWX-617-665-5 

A Wholly Owned Subsidiary of National Co., Inc 
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SSB signal and slightly rotate C72 clockwise. You'll note that 

the signal is detuned lower in pitch, and when the main tuning 

is adjusted to reezero the signal, the bass response of the re- 

ceiver has been increased. Don't go overboard on this adjust- 

ment since transmit frequency response is equally affected. 

3. NCX-Dsuggestions -- When hooking up the automobile speaker 

for mobile use, make certain you follow the installation directions 

suggesting a DPDT switch. -This is required in order to make cer- 

tain that the ground return from the speaker to the NCX~3 audio out- 

put is made direct and not through the car frame. Otherwise, ground 

loops may cause excessive transistor whine in the speaker. The 

same rule applies if a separate speaker is used in the car, except, 

of course, the DPDT switch is not required. 

When installing the NCX-D, adda jumper from the grounded primary 

input terminal on the NCX-D to the ''Common" ground connection on 

the terminal strip. The jumper then provides a direct ground return 

for the transceiver and allows operation out of the mobile mounting 

bracket. 

When installing the NCX-D make certain that it is oriented so that 

the cover may be removed without unbolting the entire supply. Also, 

in case the supply stops working, don't forget that both the ~80 and 

+280 volt buses are fused with #44 bulbs ~- in other words, check 

these fuses as well as the main fuse. 

4. Voltage regulation -« Particularly during mobile operation, and 

particularly if your DC supply is not the NCX-D, keep an eye on the 

NCX-3 VRtube. It should remain lit at all times, and must not 

extinguish during speech peaks or under full TUNE input. If the VR 

tube goes out under the above conditions, severe frequency shift will 

occur during transmission, VR tube difficulties are caused by any 

one of the following ~- improper loading, excessive microphone gain, 

low primary voltage to the power supply resulting in lowered output 

from the 280 volt bus feeding the VR tube, use of a DC supply with 

insufficient regulation. If your VRtube is "'touchy" for any one of 

the above reasons, change R106 to 750 ohms, 10 watts for increased 

current flow through the VR tube. As a matter of fact, it's a good 
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idea to do it anyway just on general principle. This change is 

being made in production sets to take care of the inevitable non-~ 

optimum mobile installations, and the new resistor is being 

mailed free of charge to those of you who have mailed your 

Warranty cards and are on our customer service list. 

5. Antievox adjustment «= We'd like to remind you that the 

easiest way to adjust the NCX#3 vox circuit is to start by turn= 

ing the anti~vox control full on (full clockwise), and leaving it 

there. The vox circuit was designed with tremendous reserve 

gain, and more than enough vox sensitivity is available to overe 

come full anti-vox. As a matter of fact, we've come to the con-= 

clusion that the anti-vox control itself is actually superfluous, 

and it will be eliminated from future NCX-~3 production runs. 

Note: Just the pot itself will be eliminated -- the anti-vox cire 

cuitry will, of course, be retained and factory adjusted for full 

action at all times. 

MODIFICATIONS 

1. Temperature compensation «~~ The thermal stability of the 

NCX-3 is extremely good «~ typically, total warm-up drift on 80 

and 20 meters is less than 500 cycles in the first 10-12 minutes 

after turn-on after which time long term drift is approximately 30 

to 50 cycles per half hour or one hour period thereafter. Long 

term drift on 40 is identical, with total warm-up drift of 1000 cycles 

or less in 13 to 18 minutes. By the way, please note the short warme 

up time specified «= competitive specifications may read better be~ 

cause length of warm-up time is not specified. A number of early 

NCX-3 transceivers may be modified to match more recent pro- 

duction sets in terms of stability by replacing VFO capacitors C43 

and C44 with a 100 uuF N750 and a 27 uuF N330 respectively. Lead 

length should be as short as possible, matching the original dress, 

and the VFO re«tracked per alignment instructions in the manual. 

If the serial number of your unit is preceded by the series number 

42, anda red dot is placed on top of the audio output transformer, 

your unit has the above VFO modification. We have a list of serials 

covering the earlier sets, and the new capacitors may be obtained 

(Over) 
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from us free of charge by owners of these units. By the way, the 

presence or absence of the red dot is only significant on series 42 

sets -- all other NCX-3's have the new capacitors. 

2. NCX+A vibration -- Mechanical vibration in the NCX-A supply 

is eliminated by mounting the swinging choke on heavy felt pads each 

side of the chassis mounting holes. All NCX*A power supplies now 

incorporate these pads, and they are available free of charge to 

owners of supplies which exhibit the above vibration. 

3. S+meter sensitivity -~ The NCX-3 S-meter is "scotch'' as com- 

pared to more liberal meters. This is a result of our intentional 

elimination of excess gain in mixer and IF stages to reduce noise in 

mobile operation and improve the S/N ratio. Don't be misled by the 
fact that the S-meter is not overactive -= your NCX+3 is pretty 

definitely the most sensitive and quietest receiver you've ever owned. 

We have yet to measure an NCX-3 with sensitivity worse than 0.75 uV 

for 10 db S/N...as an outside limit! The S-meter may be hopped up 
slightly by removing R57 completely. (This change is incorporated 

in current production). 

4. Vox delay -- too-short vox delay may be traced to insufficient 

back resistance in D5 and D6 1N462 diodes. Lift one end of each diode 

to measure back resistance, which should be approximately 2 megohms 

«- the higher the better. Replacement of either or both diodes with 

new 1N462's showing back resistance of this order solves the problem, 

if encountered at all (we've only had two reports of this difficulty). 

As of this date, the above information includes all significant modi- 

fications made to the NCX-3 transceiver -~ we hope you won't hesitate 

to contact us if you have any questions about the operation of your new 

equipment. 

Mike Ferber, W1GKX 

Equipment Sales Manager 

MF sche 
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CUSTOMER SERVICE BULLETIN 

%& August 15, 1963 . 
To: All NCX-3 Owners ~ 
Subject: XCU-27 Crystal Calibrator 

Sales Bulletin Nbr.: CIB 63-5 

We're pleased to announce the immediate availability of the big. eo 

XCU-27 100 KC crystal calibrator for your NCX-3 transceiver ! 

Deliveries are currently being made to our dealers, ee the . 

XCU-27 is priced at $26.60 amateur net. ~ Se 

The XCU-27 fits current NCX-3's without modification, and the 

owners of series 42 NCX-3's may order a simple modification 

kit for their units by writing the Customer Service Department, 

National Radio Company, 37 Washington Street, Melrose, 

Massachusetts and enclosing $2.00 in the form of a check or 

money order. 

The modification duplicates the calibrator provisions in later 

NCX-3's, and consists of installing an octal socket to receive 

the XCU-27 at the rear of the chassis by removing the anti- VOX 

pot and relocating the VOX gain and VOX delay pots. The micro- 

phone gain control is replaced by a combination gain control and 

push-pull calibrator control switch. By the way, the anti- VOX 

pot is no longer required since sufficient VOX gain is availabl + in 

the NCX-3 to allow full anti- VOX insertion at all times. 

(Se 

eaanien Hiittene 

Customer Service Manager 

HW:che 

s 
‘Radio Company, Inc. + 37 Washington St., Melrose 76, Mass. + Area Code 617 NOrmandy 5-4800 - TWX-617-665-S032 

A Wholly Owned Subsidiary of National Co., inc 
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CUSTOMER SERVICE BULLETIN 

October 8, 1963 . 

Sales Bulletin: #CIB 63-6 

We've discovered that a remarkably high percentage of automobiles, 

particularly those late models equipped with alternators, supply 

abnormally high generator output voltage. In a random sampling 

of automobiles, we've actually measured voltages across the 

battery as high as 18 volts, with many cars running between 15 and 

16 volts. 

The NCX-D power supply is designed for a nominal input voltage of 

12.6 V.D.C., with a maximum excursion of 11.5 to 14.0 volts. 

Input voltage higher than 14.0 volts under either transmit or receive 

conditions will permanently damage the power transistors. 

We strongly recommend that you check your generator system for 

proper output voltage before connecting the NCX-D (or any other 

transistorized supply), and if the output voltage under either idling 

or high-speed engine conditions is greater than 14.0 volts, have it 

adjusted to no more than 13.5 V.D.C. before installing the NCX-D 

power supply. If your NCX-D is already installed and operating, 

check the generator voltage anyway to avoid possible future failure. 

Harvey NMhitmore, K1GXO 

Customer Service Manager 

Cordially, 

HW:chce 

‘ilo Company, Inc. + 37 Washington St., Melrose 76, Mass. - Area Code 617 NOrmandy S-4800 - TWX-617-6 

A Wholly Owned Subsidiary of National Co., inc 
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CUSTOMER SERVICE BULLETIN 

December 4, 1963 
Sales Bulletin: #CIB 63-7 

Many of our customers have expressed surprise that there is mechanical vibration 
apparent in some of the NCX-A power supplies--which is particularly remarkable 
in. view of the husky "iron" used to provide conservative and cool operation of 
the NCX-A. We've been somewhat embarrassed ourselves, since we've just recently 
traced the vibration to the magnetic field induced around the power transformer 
and swinging choke, As a result of this strong magnetic field, the perforated 
metal cabinet enclosure vibrates at the same rate. This effect can be almost 
completely eliminated by remounting the swinging choke in a different position, 
so that the plane of the magnetic field is altered, (The swinging choke is the 
open frame choke part No. B50863.) For many months now, this hum has been prac- 
tically unnoticeable in the NCX-A because of other steps taken during manufacture, 
and the following modification should result in removal of the last trace of vi- 
bration (if any still exists in your supply). 

1. Remove the brackets that presently bolt the swinging choke to the 
chassis and discard these brackets. 

2. Rotate the choke 1/4 turn so that the long side of the choke is 
now against the chassis. The new brackets should then be bolted 
to the choke. 

3.. Bolt the choke to the chassis utilizing two of the holes pre- 
viously used. These will be the two nearest the power trans-— 
former. Drill two additional No. 22 size holes to mount the 
other end of the choke to the chassis. 

4. The modification is now complete. 

ae 
MOET Apu » K1GxO 
Customer Service Manager 

HW /t1w 

/0 
National Radio Company, Inc. * 37 Washington St., Melrose 76, Mass. » Area Code 617 NOrmandy 5-4800 - TWX-617-665-SO32 

A Wholly Owned Subsidiary of National Co., inc 
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CUSTOMER SERVICE BULLETIN 

January 2, 196) 
Sales Bulletin: #CIB 63-8 

Enclosed you will find two resistors to be installed in your NCX-3 per the instructions 
provided, Total time to make the mod should be no longer than five minutes, 

As you may be aware, the NCX-3 is susceptible to an "FM" effect on speech pegks, 
resulting from overmodulation, improper loading, insufficient low Bt, etc, Since 
they may be closely controlled by the operator, most, if not all, of these problems 
are absent during fixed station operation. However, mobile operation by its nature 
is such that it is often difficult to keep from hitting the rig too hard or to be 
certain that the transceiver is tuned right on the button, Accordingly, one or a 
combination of the above can result in a signal that "FM's", 

We strongly encourage you to make this change at your earliest convenience, as it 
results in quite a dramatic improvement in the operating characteristics of the NCX-3, 
The result of this modification is the complete elimination of any "FM" tendency, even 
under exaggerated mistuning or too-high microphone gain, In fact, tests we've run on 
many units at the factory indicate that it is impossible to make the NCX-3 "FM" with 
the mod installed, unless voltage is so low that the VR tube will not ignite (a con- 
dition which should never exist). There are a couple of desirable side effects as 
well--power output is increased, and overall linearity is improved. We mst say that 
wetvye never had anything but compliments in either of these areas, but we make the 
point anyway. We suggest that you make the mod even if you don't operate mobile, if 
for no other reason than to bring your unit up to date with the latest NCX-3's being 
shippe d. 

Modification Instructions 

Remove your NCX-3 from its case and turn upside down with the front panel facing 
you, You will note that at the rear of the chassis just in front of the Jones power 
plug is the 40-40-20 MFD filter capacitor, C96, and the voltage regulator tube socket, 
V1g8-0A2, The resistor, R107 (2.5K wire wound), should be removed from the circuit. 
This resistor is connected from the 4OMFD section of the capacitor, C96, (the section 
where there is a junction of two red leads and which is nearest the PA load capacitor) 
to Pin 5 of the VR tube OA2, 

Now from Pin 5 on the VR tube socket solder the new 3.9K resistor, The other end of 
this resistor should be soldered to the terminal on the barrier strip nearest the VR 
tube socket where there is also a purple lead and one end of a 750 ohm resistor, 
(These parts should remain soldered to this terminal), Dress the leads so they are 
as short as possible. 

The next resistor to be replaced is R1O (8.2K gray, red, red, silver). This resistor 

is connected between Pin 3 of the Jones power plug and one leg of the bias control, 
R9, This resistor should be removed from the circuit, and the spaghetti tubing 
removed from the resistor, 

The 4.7K resistor supplied should be cut so that about 3/4" of lead remains on either 

I/ 
National Radio Company, Inc. + 37 Washington St., Melrose 76, Mass. » Area Code 617 NOrmandy S-4800 . TWX-617-665-SO032 

AWhroilly Ownred Sudsidiar y of National Co. .tnc 
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side. Place the spaghetti tubing on the leg of the resistor that will be soldered 

to the bias control. The new 4.7K resistor should be soldered to the same points 

as was the 8.2K resistor which was removed. The resistor should also be dressed 

in the same manner, 

A double check should now be made for possible errors or short circuits. Replace 

the transceiver in the cabinet, and secure all the mounting screws. This will 

complete the modification of your NCX-3. 

73, 

Customef Service Manager 

HW /tlw 
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CUSTOMER SERVICE BULLETIN 

July 7, 1964 

To: All NCX-3 Customers 

Subject: NCX-3 Suggestions & 

Operational Hints 

Sales Bulletin: CIB-64-9 

Dear NCX-3 Customer: 

In the little over one year since the NCX-3 was introduced, we have 

found that some operating questions or difficulties seem to pop up more 

frequently than others. We must assume that other NCX-3 customers 

(besides the ones that we hear from) have the same questions but do not 

bother to write us, and so this bulletin is intended to cover all of these 

most frequently recurring questions at one fell swoop. Naturally, we 

recommend that if you are not encountering any of these ''problems," 

that you leave the rig alone! These suggestions are only to remedy 

existing difficulties in specific units - NOT necessary or recommended 

where no trouble presently exists. 

Inje Rat MEE EDBAGK 

Some microphones being used with the NCX-3, especially those using 

"coil cord, '' have a tendency to introduce RF feedback into the NCX-3 

through the microphone preamplifier. The RF feedback usually shows 

up after you have had the NCX-3 fully loaded and start to increase the 

Mic Gain Control. Suddenly you will find that the plate meter will jump 

up to 300 ma without audio input, and many times the oscillation can be 

heard on the signal. This feedback may also manifest itself by the 

"breaking up'' of the transmitted audio when the Mike Gain is advanced 

beyond a certain point. We have found that simple bypassing will elimi- 

nate this RF feedback. We suggest the following:- Adda .003MF/500 
volts DC capacitor from the hot side of the Mic Jack to ground. Adda 

.001 MF/500 volts capacitor from pin #2 of V7A, which is 1/2 of the 

6GH8, to ground. If your NCX-3 uses the 6AN8 in place of the 6GH8, the 
correct pin connection for the 6AN8 is pin #8. 

If the RF feedback persists, add an additional .001MF/500 volts from 

pin #2 of the V6B, which is 1/2 of the 12ZAT7 speech amplifier, to ground. 

The leads for these capacitors should be as short as possible. 

(Over) 

AWhrolly Owned Subdsidiar y of National Co.. inc 

‘S 
National Radio Company, Inc. * 37 Washington St., Melrose 76, Mass. - Area Code 617 NOrmandy 5-4800 - TWX-617-665-S032 
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2. VOX- ADJUSTMENT 

It would appear that there is a general tendency to set the VOX sensitivity 

much too high, and there are two undesirable results. The first, of 

course, is lack of anti-vox action, and the second is interaction between 

the VOX sensitivity and the VOX delay controls. This interaction will 

create erratic VOX delay operation. We suggest that VOX sensitivity 

control be set so that it just trips the VOX circuit when the microphone 

is close talked, and the VOX Delay Control is set for minimum delay. 

(In VOX operation the microphone should be no further than two inches 

from your lips under normal speech conditions.) When you stop speaking, 

the NCX-3 should go back into the receive mode in approximately one tenth 

of a second. Then adjust the VOX delay control clockwise for proper delay 

to suit you. When the above procedure is followed, the VOX circuit should 

operate with little or no interaction of the controls. However, if you con- 

tinue to experience difficulty, it would be advisable to check the VOX 

diodes - D4, D5, and D6. These should have a back resistance of approxi- 

mately two megohms when one end is removed from the circuit. If you 

find that they are defective, we will be more than happy to replace them 

for you at no charge. 

3. VOX. RELAY "HANG-UP" 

A small AC voltage (hum) may be fed into the NCX-3 when insufficiently 

shielded microphones are used, thereby causing erratic operation in the 

VOX mode. This erratic operation shows up in the form of chattering or 

hanging-up of the relay, and it can be prevented if the following simple 

change is made in your NCX-3:- There is a yellow wire which runs from 

the VOX-PTT switch on the rear apron of your NCX-3 to the mode switch 

on the front panel. If this yellow lead is replaced with a shielded lead, 

with the shield grounded, this condition is eliminated, and normal VOX 

operation can be obtained. 

4. OCCASIONAL COMPLAINTS OF VOX "HANG-UP." 

This can, in many cases, be traced to unusually high negative bias voltage 

from the power supply. We recommend that the bias voltage for the NCX-3 

be minus 80 volts, and stress that if you are using a power supply other 

than the NCX-A that you very carefully check the bias voltage and make 

sure that itis only minus 80 volts. Even the NCX-A and NCX-D power 

supplies can provide higher bias voltage if primary voltage to the supply 

is high, and in such instances resistance should be connected in series 

with the bias line from the power supply to the transceiver until the bias 

voltage is corrected. 

\ 
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5. NCX-D INPUT VOLTAGE 

The NCX-D power supply is designed and guaranteed for a nominal input 

voltage of 12.6 V.D.C., with a maximum excursion of 11.5 to 14.0 volts. 

Input voltage higher than 14.0 volts under either transmit or receive con- 

ditions will permanently damage the power transistors. 

We strongly recommend that you check your generator system for proper 

output voltage before connecting the NCX-D (or any other transistorized 

supply), and if the output voltage under either idling or high speed engine 

conditions is greater than 14.0 volts, have it adjusted to no more than 

13.5 V.D.C. before installing the NCX-D power supply. If your NCX-D 

is already installed and operating, check the generator voltage anyway to 

avoid possible future failure. 

6. MOBILE NOISE 

We have had many inquiries requesting our suggestions in reducing mobile 

noise. We have found that the easiest and the biggest single improvement 

is the addition of resistor type spark plugs - not suppressors outside the 

plugs. In most cases this will reduce the noise to tolerable levels. Also, 

a normal check of the distributor condensers should be made and the proper 

bonding of the tail pipe to the frame should be checked. 

If mobile noise persists, itis suggested that you consult the ARRL Mobile 

Guide or a competent mobile communications serviceman, preferably one 

who has had experience in installing mobile equipment, for further sugges- 

tions. | 

1. ‘ADDITIONAL VOX DELAY 

We have found that a number of people would like additional VOX delay 

capabilities in their NCX-3, and to accomplish this, we suggest that you 

change C118 from .1MF to .25MF. 

8. TRANSMIT-RECEIVE "CLICK" 

When switching from receive to transmit with the NCX-3, some units may 

generate an objectionable ''pop" or "click" in the loudspeaker. This noise 

is usually caused by switching transients within the NCX-3, and if it is 

objectionable in your unit, it can be reduced as follows:- On the transmit 

receive relay, there is an additional contact marked pin #19. Ifa leadis 

run from this contact to pin #5 of the Jones Power Plug, which is on the 

rear apron of your NCX-3, and then very carefully dressed along the in- 

side edge of the underside of the chassis, it will provide you with a 

ground for the speaker leads. This lead should follow the cable harness 

that runs to the relay as closely as possible and should be kept very close 

to the harness. If care is not taken, carrier leakage could develop. 

(Over) 
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9. CLEANING THE PANEL 

A number of people have inquired concerning the best method of cleaning 

the front panel. We have found that washing the panel with a soft cloth 

and a mixture of liquid detergent (such as Joy, or any dishwashing de- 

tergent) will do an excellent job. Also, cleaning with an alcohol base 

solution, such as wood alcohol or rubbing alcohol, will also do an ex- 

cellent job. NEVER use an ether keytone base material, suchas 

acetone. 

These suggestions cover all the significant information available on the 

NCX-3. However, should you experience any particular problem, we 

hope that you will not hesitate to contact us for assistance. 

(Ee 

Harvey eels KIGXO 

Customer Service Manager 

HW:bb 
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CUSTOMER SERVICE BULLETIN 

May 31, 1966 

NC X-3 

CSB 66-2 

National Radio Customer Service Bulletins are provided free to all 

registered owners of our equipment. Information contained herein 

is gathered from our factory and field service organizations as well 

as from National owners. 

We do not recommend the "'automatic"incorporation of modifications 

except when the trouble description is identical to your problem, or 

when suggested for preventive maintenance. 

CHIRP ON CW 

It has been brought to our attention that some NCX-3's exhibit chirp 

on CW. This is due to an RF voltage being fed back to the voltage 

regulator tube, V-18. 

The above condition can be eliminated as follows: 

Remove the red wire from Pin 1 of V-18 and reconnect to Pin 6. Add 

a 2.5mh 50ma RF choke between Pins land 6. Adda .0l uf discap 

from Pin 6 to ground. Solder all connections. 

IMPROVED NEUTRALIZATION AT 3.5 Mc 

a.) Place a solder lug under the holding screw of C-17, nearest the 

driver coils. Remove the ground end of C-138 from V-2 ground ring 

and reconnect to the new lug. Dress this capacitor flat against the 

chassis. 

b.) Redress R-5 flat against the chassis so that it does not "look'' 
into the plate circuit through the ventilation holes. It may be necessary 
to splice a wire to R -5 so that it lies flat. 

c.) Move C-23 from top of terminal strip down into the rivet holes 

and place close against sub-chassis. Place coax grid drive lead in lower 
hole also, and tuck under cable harness. 

(over) 

7 
»al Radio Company, Inc. - 37 Washington St., Melrose, Mass., 02176 Area Code 617-665-4800 -» TWX-617-665-5032 

A Wholly Owned Subsidiary of National Co., Inc. 
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NCX-3 (cont. ) 

d.) The correct setting of C-17 must be determined at14.2 Mc. It 
should now be possible to get full output, or very close to it, at the dip 

at 3.5 Mc. 

IMPROVED RECEIVER SENSITIVITY Cierjea te 

AND GRID DRIVE 

Remo ve R-44 at the screen grid of V-10.. Do not replace. 

IMP ROVED TRACKING OF 80 METER Coe ee 

GRID DRIVE 

Change C-18 from 240pf to 220pf 5%. Repeak 80 meter driver coil. 

IMPR OVED RECEIVING AUDIO QUALITY oka es == 
Soa eee ae CON SSE 

Change C-82 from . 01 to . 02uf. 

INCREASE D DRIVE AND RELIABILITY 

We have found that changing the driver tube from 12BY7 to 6GK6 results 
in improved reliability and greater drive. The following changes are 

necessary in order to substitute the 6GK6: 

Change R-11 to 100 ohms 1 watt. 

Change R-13 to 100K ohms 1/2 watt. 
Change V-4 to a 6BE6, 
Remove the ground from Pin 3 of V-4. 

Locate the brown wire going from Pin 4 of V-4 to Pin 5 of V-3. 

Remove from Pin 4 of V-4 and reconnect to Pin 3 of V-4. Connect a 

12 ohm 10 watt resistor from Pin 4 of V-4 to Pin 5 of V-3. 

(6366) V¥ V3 (6Gkze) 
+ /\3 5/ Nt 

it oe he ~w ee ee ee e 

F 
“2 YV SA 10W 

f.) It will be necessary to repeak all driver and mixer coils. 

(over) ihe 
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INC REASED PERFORMANCE 

NCX-A supplies with serial numbers beginning with 44, 49, 57, 63, 69, 

or 72 may be modified for increased output. 

The modification may be easily made by connecting a 660 ohm 10 watt 

resistor in parallel with the two 330 ohm 10 watt resistors R-5 and R-6 
in the NCX-A supply. Designate the new resistor R-9. 

R-Ss R-G 

Bini cacet 
R-4 

With this modification, the NCX-3 and the NCX-5 may be used with the 

same supply. 

NCX-A supplies with serial numbers beginning 73 or higher have this 

resistor added at the Factory. 

Service Department 

NATIONAL RADIO COMPANY 

Technical Services Section 

CWH:vfl Vy 

Distribution: All NCX-3 Owners 

Distress ith 

Distr 

—Huether KIUHY/K2QJM 
ervice Manager 
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MODEL NCX=-A and NCX-D 

ADDENDA SHEET 

MODEL NCX-A 

1. Resistor R7 has been changed from 1000+ 10% to 1800+ 10%, 

2. A 0.01 uf 600 volt capacitor from one side of the AC line to 
chassis is not indicated on the schematic. 

3. A revised primary power schematic is shown below: 

MODEL NCX=D 

1. A 0.25 uf 600 volt capacitor has been added from terminal 
to terminal 8 of the power transformer. 

\y 
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HUM REDUCTION IN THE NCX-AC POWER SUPPLY 

Remove the rear screws and bottom screws, tnen remove 
chassis from cabinet, 

Remove the two hex head screws that hold down the small 
filter choke (it is not necessary to unsolder the leads) 
and move it away from its mounting position. 

Place the new mounting bracket with the rubber gormmets 
so that the grommets are directly over tne original 
mounting Bet ee ss with the lower holes facing toward the 
front panel. 

Mark the location of these Dauen mounting holes on the 
chassis and drill these holes in the chassis using a 
#29 drill being careful not to drill tnrough any of the 
components on the chassis. 

Mount the inner end of the bracket to tne inner end of 
the choke, do not tighten the screw and nut at tnis time. 
(It is very difficult to get the screw and nut in place 
if the bracket is mounted on the chassis first). 

Mount the bracket on the chassis using the two #8 hex 
head self-tapping screws provided. 

Mount the choke in position on the bracket and fasten 
with tne remaining screw and nut. Snug down both screws 
and nuts, but do not tighten. A drop of gliptol will 
prevent nuts from “loosening. 

Replace cabinet and you are ready to resume operation, 

sat ae Hi-Manuals 

io al P.O. Box 802 
Council Bluffs, fA ©2522 

a 
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*t 
NCX-3 SPECIFICATIONS 

“ Frequency Range: 3480 Kc to 4020 Kc, 6980 Kc to 7310 Kc. 13880 Kc to 
14420 Ke. Types of Emission: SSB (LSB 80 and 40 meters. USB 20 meters). 

AM (SSB with carrier inserted), CW * RF. Power Input: 200 watts SSB 

200 watts CW, 100 watts AM + RF. Power Output: 120 watts SSB PEP, 120 

watts CW, 30 watts AM + Output Impedance Matching Range: 40-60 ohms 

¢ SSB Generation: 5200 Kc crystal filter; bandwidth 2.5 Kc at 6 db © Fre- 

quency Stability: 400 cycles long-term after warm-up * Suppresston: carrier 

—50 db; unwanted sideband —40 db + Operating Facilities: all modes — 

full AGC and S-Meter on receive: SSB — VOX or PTT transmit, product detector 

on receive: AM — VOX or PTT transmit, triode detector on receive; CW — grid 

block break-in transmit, product detector on receive * Audio Input: High im- 

pedance, low level « Controls: Front pane] — Main Tuning, Band Selector, Audio 

Gain, R.F. Gain, Microphone Gain — Calibrator on-off, Mode (off. SSB, AM, 

CW, tune), Carrier Balance, Driver Tune, PA Tune, PA Load, Mic. input, Phone 

jack; Rear panel — Vox Sensitivity, Calibrator, Vox Delay, Bias Adjust, VOX.’PTT 

Switch, Key, Ext. relay « Metering: PA cathode current on transmit; S-Meter on 

receive * Receiver Sensitivity: 1.0 uv for 10 db S.’N ratio « Receiver Setectivity: 

2.5 Ke at 6 db * Receiver Audio Output: Better than 2 Watts; 3.2 ohms « Size: 

6-1/16" H, 1354” W, 1158” D « Shipping Weight: 25 pounds. Power Require- 

ments: 700 V.D.C. @ 300 ma., 280 V.D.C. @ 125 ma., —80 V.D.C. @ 10 ma, 

12.6 ¥. @ 5A. » Tube Complement: 18 tubes, 6 diodes, 26 Functions; parallel 

6G6J5’s in final amplifier. Mechanical: 4” solid extruded aluminum front panel; 

perforated steel enclosure; cadmium plated steel chassis; anodized brushed 

aluminum gimballed mobile mounting bracket * Main Tuning Ratio: 45:1, em- 

ptoying planetary and split gear drive * Finish: Front panel — Hydro-etch off- 

white matte with brushed aluminum trim; Knobs — Mil-Spec, matte black; 

Enclosure — gray-blue wrinkle enamel. 

Sured le Somorrew 

NATIONAL RADIO CoO. 
B37 WASHINGTON STREET. MELROGE. MASSACHUSETTS 

a NCX-3 TRANSCHIVER 

SERIES 48 
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Figure 4. NCX-3 Chassis Layout, Bottom View 
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Figure 3. NCX-3 Chassis Layou!, Top View 



With these conditions established, check the entire 
switching sequence in the following manner: 

1. Place the FUNCTION switch in SSB and the 
PTT-VOX switch in the PTT position. Press the 
push-to-talk button and speak into the microphone. A 
standard SSB output should appear on the oscilloscope. 
The NCX-3 sho wad make a noiseless transition from 
receive to transmit. Release the push-to-talk button. 
The NCX-3 should revert to receive. 

2. Place the VOX-PTT switch in the VOX posi- 
tion. While speaking into the microphone, slowly 
advance the VOX SENSITIVITY control until the 
relay trips the unit into transmit. This transition 
should be noiseless except for the click of the relay. 
Stop speaking and the transmitter should return to 
receive. 

3. Speak into the microphone to cause the NCX-3 
to transmit and adjust the VOX DELAY control full 
cew. Stop speaking and the NCX-3 should go back 
to receive in approximately 1/10 of a second. 

4. Turn the YOX DELAY control full ew and 
speak into the microphone. The NCX-3 should 
switch to transmit; stop speaking and the NCX-3 
should return to receive in two to three seconds, In 
each case, a standard SSB signal should be observed 
on the oscilloscope while speaking into the microphone. 

5. Set the FUNCTION switch to AM and repeat 
Aes above tests for PTT and VOX operation. 

While speaking into the microphone, adjust the 
CARRIER BALANCE control from the null point and 
observe on the oscilloscope the introduction of carrier 
into the side-band signal. 

7. Place the FUNCTION switch in the CW pos 
tion. Advance the VOX SENSITIVITY control Pea 
cw (maximum sensitivity}. Speaking into the micro- 
phone in this condition should not result in transmit- 
receive switching. 

8. Set the VOX-PTT switch to PTT and preas the 
PTT button. The NCX-3 should not switch into transmit. 

9. Insert a key into the key jack. A tap of the 
key should place the NCX-3 into a transmit condi- 
tion. Upon release of the key, the unit should revert 
to receive in 1/10 of a second to 2 or 3 seconds de- 
bending on the setting of the VOX DELAY control. 

Hold the key closed, speak into the microphone 
ni advance the MIC GAIN control. There should 
be no evidence of modulation on the oscilloscope. 
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11. Set the transmitting key for a long series of 
dots. Adjust the CARRIER BALANCE control for 
transmitter output just below full power. Observe the 
series of keying pulses on the high-frequency oscil- 
loscope. A proper keying pulse should appear as in 
figure 5-K. Figure 5-L and 5-M indicate improper 
keying sequences. 

12. Set the FUNCTION switch to TUNF. Observe 
that full power output is attained on the oscilloscope 
Adjusting the CARRIER BALANCE control should 
produce no change in the output signal. 

13. Speak into the microphone and advance the 
MIC GAIN control. There should be no evidence of 
modulation on the oscilloscope. 

CAUTION 
IN THE FOLLOWING SERIES OF TESTS, 

THERE IS NO LOAD ON THE TRANSMITTER 
OUTPUT. IF THE UNIT SHOULD GO INTO 
TRANSMIT UNDER THIS CONDITION, SERIOUS 
DAMAGE MAY OCCUR IN THE FINAL OUTPUT 
STAGE AND TO THE SIGNAL GENERATOR 
WHICH WILL BE CONNECTED TO THE AN- 
TENNA TERMINAIS. 

SENSITIVITY MEASUREMENTS 

With the RF GAIN control in the full cw position. 
reduce the signal generator input to the region of 1 
pv. Tune the NCX-3 for a beat note of approximately 
1000 cycles and peak the EXCITER TUNE and PA 
LOAD Controls. Switch the signal generator output on 
and off and observe the change in the audio output 
meter reading. Adjust the signal generator input until 
the audio output meter rises J0 db when the signal gen- 
erator is turned on. The resulting signal generator 
output is the receiver sensitivity. Sensitivity figures 
should be less than | p volt at all frequencies. 

Rotate the RF and AUDIO GAIN controls full cew. 
set the S-meter adjust control R25 for zero on the 
S-meter scale. 

S-METER ZERO ADJUST 

Rotate the RF and AUDIO GAIN controls ful! 
cew, set the S-meter adjust control R25 for zero on 
the S-meter scale. 
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the tuning control is tuned away from the dip, it will 
be necessary to slightly readjust the neutralizing 
capacitor. This can be quickly done on a2 trial and 
error basis by introducing a slight rotation into the 
neutralizing capacitor and observing whether maxi- 
mum power output occurs at the plate current dip. 
As proper neutralization is achieved, maximum power 
output will occur at minimum plate current, The 
neutralizing capacitor should be left at this setting for 
all subsequent tests. 

A tuning check at full power should be made at 
14.4, 13.9, 7.3, 7.0, 4.0 and 3.5 mc. At each fre- 
quency the PA TUNE control is set for a plate cur- 
rent dip and the PA LOAD control is slowly rotated 
in a clockwise direction. As the PA LOAD control 
is advanced, it will be necessary to slightly retune the 
PA TUNE control to stay in he dip. Continue this 
process until the minimum reading in the dip cor- 
responds to 300 ma. on the meter. The power output 
should exceed 120 watts at all frequencies when the 
NCX-3 is loaded to 300 ma. in the plate current dip. 

If a proper dip can be obtained at the extremes of 
each band and within the range of the PA LOAD 
control, we can assume that the final amplifier is tun- 
ing properly. Returning the FUNCTION switch to 
the CW position should close the relay, indicating a 
return to a receiving condition. We have now estab- 
lished that we have a properly functioning final ampli- 
fier for CW power. We have made no checks on the 
dynamic operation of the transmitter. These checks 
will be made using a 1000 cycle audio tone. 

MODULATION, CARRIER 
SUPPRESSION, SIDEBAND SUPPRESSION 
AND OVERLOAD CHECKS 

Connect the audio generator to the microphone jack 
and supply 10 mv. of audio signal to the NCX-3. 
Rotate the FUNCTION switch to the SSB setting, con- 
nect the high frequency oscilloscope to the antenna 
line which is connected to the dummy load, Close the 
PTT circuit to place the NCX-3 in a transmit condi- 
tion. Rotate the CARRIER BALANCE contro! full 
cw or full ccw. Tune the final amplifier for maximum 
output at 300 ma. input, as described in the previons 
sections. A level well in excess of 100 volts peak-to- 
peak should be noted on the oscilloscope. Now, slow! 
rotate the CARRIER BALANCE control toward mid- 
point. The oscilloscope level and the cathode current 
meter reading should fall. Set the CARRIER BAL- 
ANCE control for minimum indication on the oscillo- 
scope which should correspond with a minimum indi- 
cation on the cathode current meter. Adjust the 
BIAS control for 50 to 60 ma. on the meter. The level 
remaining on the oscilloscope should not exceed 0.5 
volt peak-to-peak thus assuring a carrier balance in 
excess of 50 db. 

To check for proper sideband suppression, rotate 
the MIC GAIN control slowly in a clockwise direc- 
tion. A signal should again appear on the oscilloscope. 
The MIC GAIN should be advanced until the signal 

reaches 150 volts peak-to-peak. The cathode current 
meter should, at this point, indicate a current in the 
region of 250 ma. The wave form at this point should 
appear as indicated in figure 5-E. It is necessary to 
note the level of ripple on the wave form relative to 
the total wave form level. The ripple should not ex- 
ceed 1/50 of the total wave form. 

It is important to note the difference between car- 
rier balance and unwanted sideband suppression in 
the previous measurement. If the CARRIER BAL- 
ANCE control is rotated ever so slightly, the wave 
form of figure 5-E will be altered to the wave form of 
figure 5-F. If this wave form is present while attempt- 
ing to make the sideband suppression measurement, the 
CARRIER BALANCE control should be slightly ad- 
justed in order to compensate and return the wave 
form to that of figure 3c. 

Now, further advance the MIC GAIN until the 
cathode current meter just reaches 300 ma. as set by 
our previous tune-up procedure. Note the oscilloscope 
level. Slowly advance the CARRIER BALANCE con- 
trol either ew or cow from the balance setting. As 
this occurs, the wave form will begin to develop large 
cusps and peaks which wil] tend to exceed the noted 
oscilloscope level. Slowly reduce the MIC GAIN. By 
carefully adjusting between the MIC GAIN and the 
CARRIER BALANCE control keep the peaks at the 
pre-determined level. It should be possible to obtain 
a picture as illustrated in figure 5-G. [It is important 
that the peaks of this figure be exactly at the level 
determined with the balanced carrier at 300 ma. of 
the cathode current. This is equivalent to a two-tone 
test and is useful in indicating distortion in the trans- 
mitter channel and performance of the modulatin 
circuits. The wave form which. is observed shoul 
have a clean sharp cusp and should have a sine wave 
envelope. There should be no flattening of the peaks 
and no broadening of the cusps. Typical incorrect 
wave forms are indicated in figure 5-I. 

If all tests are completed satisfactorily, we can as- 
sume that the transmitter is working properly, al- 
though it is of value to check the dynamic operation 
of the transmitter with speech information. To do 
this, return the MIC GAIN to zero and balance the 
carrier with the CARRIER BALANCE control. Now, 
remove the audio generator from the microphone jack 
and replace it with the test microphone. Press the 
push-to-talk button and speak normally into the micro- 
phone. Slowly advance the MIC GAIN control until 
the peaks of the resulting signal reach the amplitude 
used for the previous two-tone type of test. At this 
point, the cathode current meter will be fluctuating 
rapidly with the speech content. The current meter 
should generally average around 100 ma. of current 
and the output wave form should appear as illustrated 
in figure 5. 

SWITCHING TESTS 

The transmitter portion of the NCX-3 is presently 
connected to a dummy load with an oscilloscope and 
is tuned to resonance for maximum power output. 



Set the BAND switch to 40 meters and repeat the 
above procedure at 7.0 and 7.3 mc. while adjusting 
the 40 meter mixer coil (L122) and the 40 meter driver 
coil (L8}. Again both points must be within the 
normal range of the EXCITER TUNE control and an 
output of more than 100 volts peak-to-peak must be 
indicated on the oscilloscope at both frequencies. 

Set the BAND switch to 20 meters and repeat the 
above procedure at 13.9 and 14.4 mc. while adjusting 
the 20 meter mixer coil (L13) and the 20 meter 
driver coil {L9}. In this instance, the EXCITER 
TUNE control should be set to 4 for the low fre- 
quency adjustment at 13.9 me. 

This completes the adjustment of the mixer and 
driver stages with the exception that a slight mis- 
alignment now exists in the driver coil due to the 
presence of the oscilloscope probe during the pre- 
vious adjustments and measurements. This error will 
be corrected during testing of the final amplifier 
stages to be described later. 

ADJUSTMENT OF THE NEUTRALIZING 
CAPACITOR 

With the high-frequency oscilloscope still connected 
to the grids of the final amplifier and the BAND 
switch remaining at the 20 meter band, the frequency 
of the main tuning dial should be set to approxi- 
mately 14.2 mc. Set the EXCITER TUNE control for 
maximum indication on the oscilloscope. Now set the 
FUNCTION switch to the OFF position. This should 
remove all power from the NCX-3. Set the grid dip 
meter to 14.2 mc. and bring it into proximity of the 
final tank coil, and then increase the sensitivity of the 
high-frequency oscilloscope. A signal should appear 
on the grid of the 6GJ5 tubes and should be visible on 
the oscilloscope. Adjust the neutralizing capacitor 
€i7 for a minimum indication on the oscilloscope. 
This will result in an approximate neutralizing capaci- 
tor adjustment. A final adjustment will be made in 
the final amplifter checks immediately following. 

FINAL AMPLIFIER TUNING CHECKS 

The NCX-3 construction does not provide for any 
alignment of the final amplifier. However, it is neces- 
sary at this time to check the final amplifier for peeves 
operation at the high and low ends of all bands. In 
addition, it is necessary to make a slight final adjust- 
ment on the driver plate coils and on the peptrelizing 
capacitor. These checks should be made in the fol- 
lowing sequence: 

1. Connect the heater wire between the two 6GJS 
sockets. 

2. Place the FUNCTION switch in the CW posi- 
tion and allow approximately 30 seconds for 
warm-up of the final amplifier tubes. 

CAUTION 
UP TO THIS POINT, THERE HAS BEEN NO 
POWER APPLIED TO THE FINAL AMPLIFIER. 
ALL CIRCUITS WHICH HAVE BEEN OPERATING 
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AND WHICH HAVE BEEN TESTED ARE LOW 
LEVEL, COMPARATIVELY LOW VOLTAGE CIR- 
CUITS. FROM HERE ON YOLTAGES AND CUR- 
RENTS ARE PRESENT WHICH ARE DANGEROUS 
TO PERSONNEL, TO THE TEST EQUIPMENT, 
AND THE UNIT UNDER TEST. IT IS ESSENTIAL 
TO BE SURE THAT NO PIECE OF TEST EQUIP- 
MENT IS MIS-CONNECTED TO THE NCX-3. IT 
IS FURTHER IMPORTANT THAT PERSONNEL 
BE CAUTIONED AGAINST CARELESS HAN. 
DLING WHICH MAY RESULT IN PERSONAL 
CONTACT WITH DANGEROUS VOLTAGES, AND 
THAT THE NCX-3 NOT BE PLACED INTO A 
TRANSMITTING CONDITION WITHOUT PROPER 
TUNING SINCE DAMAGE TO THE NCX-3 MAY 
RAPIDLY RESULT. IN A NUMBER OF THE 
FOLLOWING TESTS, THE TRANSMITTER WILL 
BE OPERATED AT FULL POWER OUTPUT. IT 
IS IMPORTANT THAT THE UNIT BE RETURNED 
TO A RECEIVING CONDITION IF MIS-INDICA- 
TIONS ARE OBTAINED, OR IF THE TEST IS NOT 
COMPLETED WITHIN A PERIOD OF 15 SEC 
ONDS, OR IF THE UNIT IS NOT TUNED UP 
WITHIN A PERIOD OF 15 SECONDS. OTHER- 
WISE, SERIOUS AND PERMANENT DAMAGE 
MAY OCCUR IN THE FINAL OUTPUT CIRCUIT. 

Disconnect all test equipment from the NCX-3, 
Attach the 50 ohm dummy load with calibrated out- 

t meter to the NCX-3 antenna terminals. With a 
voltmeter, set the bjas at the grid of the final 

amplifier to —45 v. Apply 700 volts from the power 
supply to the plate circuit of the final amplifier. With 
the BAND switch still on the 20 meter band, set the 
main tuning dial to 14.4 mc. Now turn the FUNC- 
TION switch to TUNE and rapidly peak the EX- 
CITER TUNE for maximum ‘meter reading on the 
combination S-meter and cathode current meter. 
Adjust the 20 meter driver plate coil (L9} for maxi- 
nrum meter reading while slowly rocking the EX- 
CITER TUNE contrel. This will correct for the pres- 
ence of the oscilloscope probe in the previous setting. 
Now rotate the PA TUNE control and observe 
whether a dip occurs in the plate current reading. 

Tt is now necessary to check the final setting of the 
neutralizing capacitor. Note the current reading of 
the dip. If it is less than 300 ma., rotate the PA 
LOAD control in a cw direction while retuning the 
PA TUNE control to maintain tuning to the plate cur- 
rent dip. Continue this process until an input cur- 
rent of 300 ma. is obtained. Rotate the PA 
control to either side of the resonant point and ob- 
serve the plate current meter. It is necessary that the 
off-resonance current exceed 350 ma. Having noted 
the off-resonance plate current, return the PA TUNE 
control to the plate current dip at 300 ma. and observe 
the power output, which should exceed 120 watts. 
Carefully rotate the PA TUNE control to either side 
of the dip and observe whether the power output rises 
or falls. With proper setting of the neutralizing ca- 
pacitor, the power output should decrease on either 
side of the dip. If the power output actually rises as 
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the slug of the filter output can {T-2) for maximum 
indication on the oscilloscope. Extreme care should 
he used to insure that these adjustments are precisely 
made since care in these adjustments will result in less 
difficulty in the following sweep generator checks. 

Release the push-to-talk button; the relay of the 
NCX-3 should close indicating a return to receiving 
condition. The display on the oscilloscope should dis- 
appear as the relay clicks. Remove the high-frequency 
oscilloscope connection and the signal generator con- 
nection. Set the function switch to AM. Attach the 
output of the 5 mc. sweep generator to the grid (Pin 
7) of the 6BE6 receive mixer. Connect the low fre- 
quency oscilloscope probe to the junction of C78, C87, 
D1, and D2. With the sweep generator output set for 
approximately 500 pv., the oscilloscope delay should 
indicate a filter curve with a shape similar to that in- 
dicated in figure 5-A. The slug of the filter output 
coil (T2) should be slowly withdrawn from the coil 
to elevate the right-hand side of the display. If the 
display indicates excessive peak-to-valley excursions, 
or “ripple”, the top slug of the balanced modulator 
transformer (T1) should be carefully adjusted to 
minimize this ripple as indicated in figures 5-B and 
5-C. The bottom slug of the balanced modulator 
transformer {T1) may be slightly adjusted to correct 
tilt in the filter curve. With proper alignment, the 
resulting curve should look like figure 5-D. 
A check should now be made for IF regeneration by 

observing the filter curve. Increase the sweep gen- 
erator input by 20 dh and reduce the RF gain to ob- 
tain the same amplitude of oscilloscope display. There 
should be no major change in the shape of the curve 
which results. 

CARRIER OSCILLATOR SETTING 

Note the DC level of the top of the filter curve now 
being displayed on the oscilloscope. Return the RF 
gain control to maximum gain and stop the sweep 
generator. Manually adjust the sweep generator fre- 
quency until the oscilloscope spot comes down the dis- 
lay curve to the level noted, being careful that this 
ime is obtained on the low frequency side of the filter 
curve, The frequency of the sweep generator is now 
accurately set to a point 20 db down the carrier 
slope. Place the FUNCTION switch in the SSB posi- 
tion, At this point the spot on the oscilloscope display 
should hecome a vertical line indicating the presence 
of a beat note. Slowly adjust the carrier oscillator 
trimmer for zero beat as indicated by a slow visible 
vertical oscillation of the spot. 

This completes the alignment of the receiver IF, the 
crystal filter and the carrier oscillator. The sweep 
generator and oscilloscope connections may now be 
removed. 

VFO FREQUENCY ALIGNMENT 

Connect the high frequency signal generator to the 
antenna terminals of the NCX-3. Set the signal gen- 
erator frequency for 4 mc. Set the main tuning dial 

for 4 mc. Adjust the 80 meter coil (L16) for zero 
beat. Now set the signal generator input for 3.5 me. 
and tune the main tuning dial toward 3.5 mc. A beat 
note should be obtained in the region of 3.5 mc. on the 
dial. If this beat note occurs at a dial setting above 
3.5 mc., the 80 meter trimmer (C40) should be turned 
in a direction to increase capacity. If the beat note 
occurs below 3.5 mc. on the dial decrease the trimmer 
capacity. Return the signal generator and main dial 
to 4 mc. Repeak the 80 meter coil slug for zero beat 
and again observe the location of the beat note near 
3.5 mc. with the mput generator set to 3.5 mc. Repeat 
this procedure until the 3.5 mc. beat note occurs at 
the 3.5 mc. dial marking with the 4 me. setting exactly 
at zero beat. 

With the input signal generator set at 4 mc., tune 
for zero beat with the main tuning dial. Switch the 
signal generator input to 14.4 me. and switch the 
BAND switch to 20 meters. A beat note should be 
observed indicating correct alignment of the 20 meter 
hand. The difference in beat note between 80 and 20 
meters as the BAND switch is changed should not ex- 
ceed 2 kc. Repeat this test at 3.5 and 13.9 mc. Again 
the difference in the beat note should not exceed 2 kc. 
There is no alignment adjustment for correction of 
error in this band-switching process. If this beat note 
does exceed 2 kc., it will be necessary to trouble-shoot 
the band-switching circuits of the VFO, 

Set the signal generator to 7.3 mc. and the main 
tuning dial to 7:3 mc. and the BAND switch to 40 
meters. Adjust the 40 meter coil {L15) for zero beat, 
set the signal generator to 7 mc. and tune the main 
tuning dial and observe the location of zero beat. Re- 
peat the process used on the 80 meter band, adjusting 
the 40 meter trimmer (C38) for alignment of the 7.3 
and 7.0 me. points. Remove the signal generator. 

TRANSMIT MIXER AND DRIVER 
ALIGNMENT 

Connect the high frequency oscilloscope to the junc- 
tion of C23, R3, R4 and R7 in the prid circuit of the 
6G'5 final amplifier. Set the BAND switch to 80 
meters and the FUNCTION switch to tune. The relay 
should again drop out indicating that the unit has 
been placed in a transmit condition. Set the main 
tuning dial to 3.5 mc. and the EXCITER TUNE con- 
trol to 1. Adjust the 80 meter mixer coil (L121) and 
the 80 meter driver coi) (L7) slugs for maximum in- 
dication on the oscilloscope. When the slugs are prop- 
erly adjusted. the peak-to-peak output voltage on the 
oscilloscope should exceed 100 volts. Set the main 
tuning dial to 4.0 mc.” and rotate the EXCITER 
TUNE control clockwise until a maximum is reached 
on the oscilloscope presentation. At this setting, the 
scope should indicate in excess of 100 volts peak-to- 
peak. A compromise may be made with the settings 
of the mixer and driver slugs to achieve proper tun- 
ing at both ends of the band while remaining within 
the range of the EXCITER TUNE control, and still 
satisfying the requirement that more than 100 volts 
peak-to-peak be available at both extremes. 
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TEST AND ALIGNMENT 

NOTE 
TEST AND ALIGNMENT OF THE NCX-3 SHOULD 
ONLY BE PERFORMED BY COMPETENT, 
QUALIFIED PERSONNEL. 

EQUIPMENT REQUIRED 
1. Signal generator providing output at the fol- 

lowing frequencies: 5.202 mc., 3.5 mc., 4 mc., 
7 mc., 7.3 me., 13.9 mc. 14.4 me. 

. Vacuum tube voltmeter (VTVM) 

. Standard audio output meter. 

. Sweep generator capable of sweeping at ap- 
proximately 1 cycle per second over a fre- 
quency range from approximately 5 te 5.5 mc. 

9. Long persistence oscilloscope equipped with 
low capacity detector probe and having a fre- 
quency range from DC to low audio frequen- 
cies. 

6. High frequency oscilloscope covering the range 
from DC to 30 mc. with a maximum sensitivity 
of 50 mv. per centimeter or better and having 
a low capacity input probe. (Tektronix type 
541 with type L pre-amplifier or equivalent. 

7. 50 ohm dummy load with calibrated output 
power meter covering the frequency range 
from 3.5 to 144 mc. [A high frequenc 
vacuum tube volt meter with a 100 volt fu 
scale range may be substituted for the cali- 
brated output power meter.) 

8. Power supply capable of supplying +700 volts 
at 300 ma., +280 volts at 125 ma., and —80 
volts at 6 ma. with provisions for switching off 
the 700 volt output. 

9. Grid dip meter operating at 4.7 and 14.4 me. 
10. 1000 cycle audio generator with an output 

Jevel of 10 mv. 
11. High quality microphone equipped with push- 

to-talk button. 
12. Transmitting key. 
13. Suitable alignment tools for adjustment of 

coils and capacitors. 

INITIAL CONTROL SETTINGS 

em NO 

FRONT PANEL 
MIC) CAIN © eae if tet boas Full cew 
CARRIER BALANCE _.._. Full ccw or cw 
RF and AUDIO GAIN |...__....W...... Full cw 
FUNCTION switch — 200 
PACLUN bce coe eee ee Full cw 
PA LOAD and EXCITER TUNE..... Full cew 
BAND iswitch tse: Pa Sek Se 80 meters 

REAR PANEL 
VOX-PTT Switeh 000... ecco ree? 
VOX SENSITIVITY ._...........__. Full ccw 
YOX DELAY ..................--.-_.... Mid-range 
BIAS =). 2! See eee Mid-range 

POWER CONNECTIONS 

Connect the power supply with the 700 volt output 

turned OFF. The heater wire connecting the two 
6GJ5 sockets should be removed. The crystal filter 
crystals should be removed. 

IF ALIGNMENT PROCEDURE 

With the grid dip meter set to 5.1 mc., bring the 
probe into proximity of the crystal filter coil L19. 
Adjust the slugs of the erystal filter coil to resonance 

_as indicated on the grid dip meter. (Take care not 
to couple too tightly to L19 in order to avoid fre- 
quency pulling of the grid dip meter.) Now install 
the crystal filter crystals. Then turn the FUNCTION 
SWITCH to SSB. In a few seconds, the relay should 
close indicating that the NCX-3 is in a receive condi- 
tion. Suitable resistance and voltage checks should he 
made to insure proper operation. 

Connect the audio output meter to the speaker leads 
by plugging the audio output meter into the phone 
jack. Connect the signal generator through a 1000 
ppf capacitor to the grid (Pin 7) of the 6BE6 re- 
ceive mixer. Set the signal generator for output at 
5.202 me. A 1 to 2 ke beat note should be heard. 
Align the slugs of the filter output can (T2) and the 
Ist, 2nd and 3rd IF transformers (T3, T4 and T5) 
as well as the bottom slug of the balanced modulator 
transformer (T1) for maximum output. The signal 
generator output should be reduced throughout this 
alignment procedure so that an output of 100 milli- 
watts is never exceeded. 

BALANCED MODULATOR ADJUSTMENT 

Connect the high frequency oscilloscope to the junc- 
tion of €59, C60, X1, and X3 at the filter input. In- 
sert a microphone into the front panel microphone 
jack. Depress the push-to-talk button. The relay in 
the NCX-3 should open, placing the unit in a transmit 
condition. Adjust the top slug of the balanced medu- 
lator transformer for maximum indication on the 
scope. Carefully adjust the front panel CARRIER 
BALANCE contro! for minimum indication on the 
scope. This should occur near mid range of the con- 
trol. Carefully adjust the balanced modulator plate 
trimmer €107 for minimum indication while rocking 
the front pane! CARRIER BALANCE control through 
the null. After adjustment, the scope peak-to-peak 
display should indicate less than 10 mv. peak-to-peak 
when the CARRIER BALANCE control is set for 
minimum and more than 1.5 volts peak-to-peak when 
the control is set full cw and ccw. Adjust knob on 
shaft so that null occurs at 12:00 index. 

CRYSTAL FILTER ALIGNMENT 
Connect the high frequency oscilloscope to the grid 

{Pin 1) of the 12BA6 second IF amplifier. Continue 
to hold down the push-to-talk button, keeping the unit 
in a transmit condition. Adjust the top and bottom 
slugs of the balanced modulator transformer (T1) and 
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for carrier balance, the MIC GAIN control should be 
advanced until the cathode current meter reads be- 
tween 100 and 150 ma. average on speech content 
from the microphone. Occasional higher peaks, parti- 
cularly on long-vowel syllables may be noted. The 
single sideband audio information so developed has a 
rapidly varying energy content and the cathode cur- 
rent meter wi finale fluctuate between the 40 to 50 
ma. idling current and the 100-150 ma. average 
meter reading. Actual peak current is approximately 
300 ma. This fluctuation will be affected by the na- 
ture of the speech content, the individual voice, and 
the damping of the meter movement. Generally speak- 
ing, the meter indication will be higher for long 
drawn out vowel sounds than it is for crisp consonant 
sounds. Here again a more accurate setting of the 
MIC GAIN control can be made with an oscilloscope 
connected to the antenna line. To make this adjust- 
ment, the NCX-3 FUNCTION switch should be placed 
in the TUNE position and the oscilloscope adjusted to 
display the peak-to-peak power output level. This level 
should be noted or marked on the oscilloscope face. 
The FUNCTION switch is then returned to the SSB 
position and the MIC GAIN control is advanced until 
the peaks of the SSB wave form illustrated in figure 
5-J of the Test and Alignment instructions just reach 
the previously-marked oscilloscope level. It will be 
noted that any additional advance of the MIC GAIN 
control will cause clipping of the peaks of the SSB 
wave form. There will be a corresponding increase 
in the average power output under this condition of 
mis-adjustment, but this clipping action will result in 
the generation of ‘raked spurious signal informa- 
tion (or “splatter”) outside of the NCX-3 passband 
and should be avoided. 

For AM operation with the CARRIER BALANCE 
control set as recommended ahove, there will be a 
steady meter reading of 150 ma. As the MIC GAIN 
control is advanced during speech, AM modulation of 
the final amplifier will occur. When the MIC GAIN 
control setting reaches a point where the cathode cur- 
rent meter just indicates a slight flicker of speech 
peaks, modulation is 100%. Operation of the MIC 
GAIN control above this setting should not be used 
since excessive drive will cause clipping of the modu- 
lated envelope and will result in unwanted spurious in- 
formation outside of the passband of the NCX-3. 

CALIBRATOR CONTROLS 

When the accessory XCU-27 100 KC calibrator is 
plugged into the octal socket on the rear apron, 100 
KC crystal markers are available for precise calibration 
of the NCX-3. The calibrator is activated by means of 
a push-pull switch {on series 48 and higher trans- 
ceivers) on the microphone gain control. PULL to turn 
calibrator on. 

AUDIO AND RF GAIN CONTROLS 

Little need be said about the operation of the 
AUDIO GAIN and RF GAIN controls. The AUDIO 
GAIN control is adjusted for comfortable listening 
level in the loud speaker or ear phones. The RF 
GAIN control may be set to individual operator pref- 
erence with the exception that the S-meter reading 
will be a function of the RF GAIN control setting. 

Normal operation of the NCX-3 S-meter is obtained 
with the RF GAIN control set in its full cw position. 

S-METER ADJUSTMENT 

Proper S-meter adjustment of the NCX-3 is ob- 
tained by disconnecting the antenna with the NCX:-3 
set for SSB reception and the RF gain fully cw. The 
S-meter adjustment is rotated until the meter indicates 
between 0 and 1 “S” unit on the S-meter. When the 
antenna is reconnected, the S-meter will indicate the 
signal strength of incoming signal or background 
noise on the antenna circuit. 

VOX-PTT SWITCH AND VOX CIRCUIT 
ADJUSTMENTS 

The VOX-PTT switch is located on the rear panel. 
It may be set to either mode of operation depending 
on individual operator preference or whether or not 
the microphone is equipped with a push-to-talk but- 
ton. Proper microphone jack connections are illus- 
trated in figure 1. 

Assuming that VOX operation is selected, the oper- 
ator will find that the VOX SENSITIVITY and VOX 
DELAY control settings of the NCX-3 are remarkably 
free from interaction. The extreme VOX sensitivity 
available in the NCX-3 permits full anti-vox insertion 
at all times. As a result no control potentiometer is 
required, The VOX SENSITIVITY control is advanced 
slowly until the microphone just trips with normal 
speaking level. Mobile operation at this level should be 
set for close talk to the microphone since the high level 
of road, wind and motor noises will otherwise tend to 
accidentally trip the VOX circuit. The VOX DELAY 
control is then adjusted for the desired release time. 
Release time in the order of 1/10 of a second will be 
obtained in the full cew position of the VOX DELAY 
control and in the order of a second or more in the full 
cw position of the VOX DELAY control. 

It should be further noted that PTT and CW break- 
in operation is obtained through use of the VOX cir- 
cuit. However, the VOX SENSITIVITY control will 
have no effect on this operation and may be left in an 
osition. The VOX DELAY control is effective on bot 

and CW break-in operation and should be ad- 
justed to the operator’s individual preference for delay 
at the end of the keying sequence or upon release of the 
PTT button. 



battery supply yoltage are low, the power supply out- 
put will be reduced. Under these conditions, an off- 
resonance plate current of less than 350 ma. will 
probably occur. This will not impair the operation of 
the NCX-3 transceiver, provided the PA LOAD con- 
trol is not adjusted for excessive loading conditions. 
In no event should the LOAD control be advanced 
so that the plate current at the resonant dip exceeds 
85% of the off-resonant plate current, which is noted 
by detuning the PA TUNE control. 

Tn many instances an antenna load will be presented 
to the NCX-3 which is outside the 40 to 60 ohm range 
of the Pi network of the NCX-3. Antennas presenting 
this type of impedance should, if at all possible, be 
adjusted to present a proper load at the NCX-3 
antenna terminals. This can be done through the use 
of matching networks and in many instances through 
the simple expedient of tailoring the length of the 
antenna transmission line to modify its terminal 
impedance. Generally speaking, if the NCX-3 exhibits 
a resonant plate current in the dip in excess of 300 
ma. with the PA LOAD control rotated to its full 
counter clockwise position, the antenna load impedance 
is helow 40 ohms and cannot be suitably matched 
to the NCX-3. If. on the other hand, the resonant dip 
is still less than 300 ma. with the PA LOAD control 
rotated to its full clockwise position, the antenna load 
impedance is above 60 ohms. It is possible to modify 
the Pi network output capacitors of the NCX-3 to take 
care of some misloading in these directions. With the 
PA housing removed, a group of three mica capacitors 
will be seen just below the BAND switch and con- 
nected between the BAND switch and chassis. These 
capacitors C-4, C-3 and C-2 are respectively 220, 470 
and 1200 suf. They appear in parallel with the front 
panel PA LOAD control as shown on the schematic 
diagram and may be altered to extend the range of 
the Pi network. If the load impedance is too low, the 
capacitance should he increased in size and if the 
antenna load is too high, the capacitance should be 
decreased in size. A good quality silver mica capacitor 
may be used for this purpose. It is advisable ta use 
as large a case size on these capacitors as can be 
obtained. 

There is, of course, some inter-action of tuning be- 
tween the PA LOAD contro} and the PA TUNE con- 
trol, Tf load matching, as described in the preceding 
paragraph, is attempted, it is possible that the tuning 
of the PA TUNE control will be shifted to a point 
where the contro! will no longer tune the entire ame- 
teur band. In this event, it will be necessary to achieve 
antenna match through the use of external matching 
techniques. It is also possible that the antenna line 
will present an inductive or capacitive component to 
the NCX-3 antenna terminals. In this event, there may 
also be a shift of the PA TUNE control so that it will 
not tune the entire amateur band. Again it will be 
necessary to alter the antenna impedance by means 
of an external matching network or correction of the 
antenna difficulties. SSB operation should not be at- 
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tempted unless the NCX-3 is properly matched and 
loaded since severe distortion can result with any 
improperly adjusted SSB transmitter or transceiver 

CARRIER BALANCE CONTROL 

During tune-up conditions discussed under PA 
TUNE and PA LOAD control settings above, one 
deflection electrode of the 7360 balanced modulator is 
grounded providing for complete carrier unbalance. 
Having accomplished proper transmitter tune-up, it is 
necessary to use the CARRIER BALANCE control to 
properly set up the NCX-3 transceiver for operation 
on SSB, AM or CW operation, For SSB operation. 
the NCX-3 is placed in a transmit condition, either 
through use of the push-to-talk button or the VOX 
circuit. In either event, the MIC GAIN control should 
he in its full cew position so that no audio modulation 
will occur. It is necessary to rotate the EXCITER 
TUNE control for maximum meter indication. The 
CARRIER BALANCE contro! is then adjusted for 
minimum cathode current meter indication. This 
meter reading should lie between 50 and 60 ma. if 
the BIAS control is properly adjusted. When the 
CARRIER BALANCE control is properly set, it may 
be left in this position for all sabseraehe single-side- 
hand work. A more precise indication of CARRIER 
BALANCE control setting may be obtained through 
the use of an external oscilloscope connected to the 
antenna line or hy listening to the carrier on a sepa- 
rate receiver. With proper carrier balance and tuning 
of the transceiver circuits, the indication on the anten- 
na line should not exceed 0.5 volts peak-to-peak on 
the oscilloscope display. 

For AM operation, it is necessary to adjust the 
CARRIER BALANCE control either cw or cow from 
the balance point until the final amplifier cathode 
current meter indicates a final amplifier current of 
150 ma. This corresponds to approximately 100 watts 
input to the final amplifier, thus assuring operation 
of the final amplifier tubes within their plate dissipa- 
tion rating. 

Finally, for CW operation, it is necessary to adjust 
the CARRIER BALANCE control either cw or ccw 
from its zero setting unti] a cathode current indica- 
tion of 300 ma. is obtained. This assures an input 
to the final amplifier of 200 watts during key down 
transmit conditions of CW operation. Normal keying 
wave forms have approximately a 50% duty cycle; 
that is, there is -full output for approximately Y/, 
of the time and no power input for the remaining 
50% of the time. us the Time-Averaged input 
to the final amplifier is still approximately 100 watts, 
assuring conservative operation of the final amplifier. 

MIC GAIN CONTROL 

Assuming the NCX-3 has been set up for proper 
tuning of the final amplifier and exciter stages and the 
CARRIER BALANCE control has been properly set 



Page 10 

DETAILED USE OF THE 
INDIVIDUAL CONTROLS 

The operating instructions in the first pages of this 
manual enable rapid set-up of the NCX-3 for SSB, 
AM or CW transmission. A more thorough knowledge 
of the operation of the individual controls will allow 
the operator greater flexibility and will encourage 
better operating practices. Operation of the AUDIO 
GAIN control, the BAND switch and the MAIN 
TUNING control are conventional and straightforward 
and will not be discussed in the following section. 

THE FUNCTION SWITCH 

It is important to note the various interlocking fea- 
tures of the FUNCTION switch. In the SSB or AM 
positions of the FUNCTION switch, either VOX or 
PTT operation may be used. The rear panel VOX- 
PTT switch selects either of these two modes of opera- 
tion. The rear panel key jack is disconnected from 
the internal circuit of the NCX-3 in these two posi- 
tions, thus allowing a key to be plugged into the NCX- 
3 under all modes of operation. Accidental closing 
of the key will not trip the unit to transmit if the 
FUNCTION switch is in either the SSB or AM posi- 
tion. In the AM position, the FUNCTION switch 
grounds the cathode of the product detector to convert 
it to an efficient triode detector and applies transmit 
bias to the carrier oscillator during receiving periods 
thus silencing the beat frequency oacillator of the re- 
ceiver. 

If the front panel FUNCTION switch is placed in 
the CW position, the rear panel key jack is connected 
for automatic break-in operation. At the same time, 
the plate of the microphone pre-amplifier is grounded 
to prevent accidental modulation of the transmitted 
signal by a microphone connected to the NCX-3. Dur- 
ing CW operation, the rear panel MODE switch can 
he in either the VOX or positions without any 
effect on the operation of the transceiver. The slight 
audio “beep” which may be heard from the loud- 
speaker at the beginning of each keying cycle is the 
result of the extremely fast attack time of the break-in 
CW circuit which eliminates “clipping” of the first dot. 

Finally, in the TUNE position of the FUNCTION 
switch, the keying circuit is internally grounded, 
placing the NCX-3 in a transmit condition. At the 
same time one of the deflection electrodes of the 7360 
halanced modulator tube is grounded, providing for 
more than normal drive to the final amplifier for tune 
up. It is important to note that if the FUNCTION 
switch is placed in the TUNE position and an antenna 
is connected to the NCX-3, full power transmission of a 
CW note will occur and can cause unwanted inter- 
ference on the frequency and band in use. Tune-up 
procedure should therefore be limited to as short a 
time as possible. 

THE PA TUNE AND PA LOAD CONTROLS 

Adjustment of the PA TUNE and PA LOAD con- 
trols is inter-dependent. For normal use, the NCX-3 
is placed in a TUNE position. The EXCITER TUNE 
control is set for maximum meter indication. The PA 
TUNE control is then set for minimum indication, in- 
dicating resonance of the Pi network. For a normal 40 
to 60 ohm resistive antenna, the PA LOAD control 
should then be rotated from a maximum cew position to 
increase the meter reading. As this is done, there will 
be some inter-action with the PA TUNE control and 
it will be necessary to slightly retune for minimum 
meter indication. As the PA LOAD is advanced, the 
minimum meter reading will increase. Proper loadin 
for 200 watts peak input occurs at 300 ma. (marke 
in red on the meter scale). This loading current 
should not be exceeded since the Pi network design 
is such that additional power input from a 700 volt 
supply will not result in additional power output. 
Above 300 ma. the efficiency of the NCX-3 final 
amplifier will be impaired and no further output will 
be obtained. 

Proper operation of any linear final amplifier de- 
pends on proper idling current adjustment and on 
sufficient drive for adequate peak plate current during 
an off-resonance condition. The adjustment of the bias 
setting of the NCX-3 final amplifier is discussed under 
a separate bias adjustment paragraph. Assuming this 
setting has been made for an idling current between 
50 and 60 ma., it should be possible to obtain a maxi- 
mum off-resonance plate current in excess of 350 ma. 
with the NCX-3 final amplifier. As the PA TUNE 
control is rotated through the minimum current point 
(dip), the meter should indicate a definite rise to 
either side of the resonant point. If 700 volts is being 
properly supplied to the plate circuit of the final 
amplifier oan the EXCITER TUNE control is properly 
adjusted, this off-resonance current should exceed 350 
ma. If this current cannot be achieved, the cause 
should be investigated. Typical reasons may include 
any of the following: improper BIAS setting, improper 
EXCITER TUNE adjustment, low plate supply voltage 
to the final amplifier under full load conditions. low 
driver B+, defective final amplifier tubes, or improper 
a of the’ exciter stages resulting in low driving 
signal. 

As mentioned above, low plate supply voltage to the 
final amplifier will frequently result in difficulty in 
obtaining a suitable off-resonance current. The NCX-A 
power supply is rated to deliver 700 volts to the final 
amplifier with a 115 VAC input. The NCX-D power 
supply is rated to deliver 700 volts to the plate circuit 
of the final amplifier with a 12.0 volt input to the 
power supply. If the AC line voltage or the mobile 



bias which appears on various perelying stages. When 
VOX information disappears from the microphone 
channel, depending upon the setting of the delay con- 
trol, the bias on the grid of the relay tube will dis- 
appear and the relay will close, returning the NCX-3 
to a receiving condition. 

For push-to-talk operation (PTT), the rear mode 
switch is placed in the PTT position. This accom- 
plishes two different connections. First, the output of 
the VOX amplifier is short-circuited, thus preventing 
tripping of the relay by any voice information from 
the microphone channel. Secondly, the transmit bias 
bus is disconnected from the relay and can be shorted 
to ground through the push-to-talk button. This alone 
will not change the NCX-3 from a receive to transmit 
condition. The screen of the transmit mixer which 
is fed through a 22,000 chm resistor is at approximate- 
ly 226 volts during receiving a diioasea Whert the 
transmit bias bus is shorted by the push-to-talk button, 
the transmit mixer starts to conduct, dropping screen 
voltage to approximately 80 volts. A voltage divider 
is arranged from this screen to the bias supply in such 
a manner that the voltage is approximately 5 volts 
positive on receive and 40 volts negative on transmit, 
due to the current drawn by the screen of the transmit 
mixer. This negative voltage is fed to the grid of the 
relay tube through the keying diode causing the relay 
to open, placing the NCX-3 in a transmit condition, 
thus completing the switching of the NCX-3 in the 
PTT mode. 

It should be noted here that bias derived from the 
screen of the transmit mixer is also supplied to the 
audio output and product detector stages by use of the 
muting diode, thus silencing the receiver before the 
relay o a chance to function, thereby providing for 
completely silent receive-transmit switching. On the 
reverse transition from transmit to receive, a time 
constant is included on the receive bias bus which is 
fed to the first audio amplifier thus assuring that bias 
will remain on the first audio amplifier until after 
the relay has closed, agam providing a silent transmit- 
receive transition. 

With the front panel function switch placed in the 
AM position, the contro] operation is identical to that 
on the SSB position. The VOX functions of the mode 
switch may be used in the same manner as used for 
single sideband operations. For AM operation, the 
transmit bias bus is connected through the function 
switch and relay to the grid of the carrier oscillator, 
causing the oscillator to stop functioning each time the 
NCX.3 is in a receive condition, thus providing proper 
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AM reception without BFO. At the same time, the 
cathode of the product detector is grounded to convert 
it to a grid-leak AM detector. When transmit bias is 
removed, the bias on the carrier oscillator disappears 
and normal carrier generation is obtained. 

With the front panel function switch in the CW 
position, the plate circuit of the speech amplifier is 
grounded. This eliminates the possibility of the micro- 
phone producing unwanted modulation during CW 
operation and also prevents tripping of the VOX 
circuit by information entering a live microphone 
channel. The key is connected to the transmit bias bus 
on the CW position. However, to prevent accidental 
tripping of the transceiver, it is not connected on the 
AM and SSB positions. The function of the keying 
circuit is identical to that of the push-to-talk circuit 
with the exception that after the relay has tripped, as 
discussed on the push-to-talk function above, the delay 
time constant of the VOX circuit will hold the relay 
in a transmit condition. The key is directly connected 
to the transmit bias bus and each time it is opened, 
the transmitter will cease functioning due to the pres- 
ence of bias on the transmit mixer, driver and bal- 
anced modulator. The relay will trip at the instant 
the key is touched. The relay will. then remain open 
resulting in grid block keying. When keying stops, 
the delay time constant will allow the relay to close 
returning the NCX-3 to a receive condition. 

Finally, with the function switch in the TUNE 
position the transmit bias is grounded, again placing 
the NCX-3 in transmit and tripping the relay. In this 
case, the function switch also grounds one of the 
deflection electrodes of the 7360 balanced modulator, 
providing complete carrier unbalance for purposes of 
tuning the transmitter. 

Metering is accomplished by using an accurate 
D’Arsonval meter designed to read voltage across a 
very small value cathode resistor in the cathode return 
of the two 6GJ5 final amplifiers. During transmit, the 
S-meter side of the metering circuit is grounded, pro- 
viding a direct return of the cathode current metering 
circuit. During receive, there is no current flowing 
in the 6GJ5 amplifier tubes due to the removal of 
screen voltage from the 6CJ5 final amplifier by the 
relay terminals. The S-meter amplifier cathode is un- 
grounded and the S-meter circuit return path is com- 
pleted through the cathode resistance of the final 
amplifier. Thus a single meter functions as a cathode 
current meter when the NCX-3 is placed in a transmit 
condition, and as an S-meter when in a receive condi- 
tion, 
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and the resulting audio signal is obtained across a 
resistive load in the plate circuit. In AM operation, the 
cathode of the product detector is grounded, thus pro- 
viding a highly efficient grid leak AM detector. 

The output from the plate circuit of the product 
detector is coupled to the audio gain control, thence 
to the grid of the remaining triode section of the 
12AX7 tube functioning as a grid-leak biased, first 
audio amplifier. The plate circuit is coupled to the grid 
of the 6AQ5 audio output stage. The plate circuit of 
the audio output stage feeds the output transformer 
having a secondary designed to match a 3.2 ohm 
speaker load. This output signal is also available at 
the phone jack. The low-impedance nature of the 
phone jack feed permits use of either high- or low- 
impedance phones with satisfactory operation. 

A second feed is obtained from the plate circuit of 
the last IF amplifier and is fed to a voltage-doubling 
ACC rectifier. The low-impedance driving source pro- 
vides a rapid charge of the AGC hus. en the sig- 
nal disappears, the negative AGC voltage on the AGC 
hus cannot discharge through the diodes and must 
discharge through R55 which provides a long release 
time, thus making the AGC circuit a very effective, 
fast-attack, slow-release circuit. This AGC information 
is fed to the grid of the remaining half of the 12AT7 
tube, functioning as an S-meter amplifier, and is also 
coupled to the grids of the RF stage, and the first and 
second IF stages for AGC control. 

THE SWITCHING CIRCUITS 

A front panel function switch provides for OFF- 
SSB-AM-CW-TUNE functions. A rear panel mode 
switch provides for VOX or PTT operation. When the 
front panel function switch is in the OFF position, the 
primary power circuit is open. When the NCX-3 is 
used with the NCXA power supply, this switch con- 
trols the 117 volt AC power to the power supply. 
When the NCXD power supply is used, this switch 
controls power to a primary power switching relay in 
the power supply unit. 

Transmit-receive circuit transfer of the NCX-3 is 
provided by the use of switched bias voltages to as- 
sure maximum trouble-free operation. In addition, 
only one relay is used. While receiving, the relay is 
closed; while transmitting, the relay is open. Specific 
relay contacts function identically for all modes of 
operation and will he discussed first: 

1. External Relay Terminals: 
a. Terminals 1 and 2 open on receive, closed 

on transmit. 
b. Terminals 2 and 3 closed on receive, open 

on transmit. 

2. Receiver Bias: 
a. Grounded on receive. 
b. Open with -40 volts with the bus on trans; 

mit. 

3. AGC: 
a. Open with AGC information present on 

receive. 
b. Grounded on transmit. 

4. Transmit B: 

a. Grounded on receive. 
b. Closed with 220 volts on transmit. 

5. Receive B: 
a. Closed with 220 yolts present on receive. 
b. Open on tranamit. 

6. S-Meter Circuit: 
a. Open for S-meter operation on receive. 
b. Grounded on transmit. 

There is one remaining switching function im- 
portant to the various modes of operation of the 
NCX:3. In order to consider this switching operation. 
we must first discuss the VOX circuits. A signal 
coupled from the plate of the 6AN8 pentode speech 
amplifier to the VOX sensitivity contro] is, in turn, 
coupled to the grid of the first VOX amplifier. The 
signal at the plate of the first VOX amplifier couples 
to the prid of the second VOX amplifier. The VOX sig- 
na] at the second VOX amplifier plates couples to the 
VOX detector. A signal simultaneously derived from the 
plate of the 6AQ5 audio output tube is fed to the 
ANTI-VOX sensitivity control which in turn feeds the 
ANTI-VOX detector. A DC voltage, proportional to 
the audio information passing through the receiver 
channel, is developed by the ANTI-VOX detector and 
is used to back-bias the VOX detector. With proper 
control setting, the amount of information obtained 
from the loud speaker through the microphone and 
VOX channel is always less than obtained directly 
from the audio output stage through the ANTI-VOX 
detector. Thus, speaker information coupling into the 
NCX-3 microphone will not trip the Vox circuit. 
Any additional information, such as the voice of the 
operator, will cause the information to exceed 
the ANTI-VOX information and the VOX detector 
will begin to conduct. The resulting negative voltage 
at the VOX detector output is developed across an RC 
network in which the resistor is varied hy means of 
the DELAY control. The low-impedance driving 
source of the VOX circuit allows rapid charging of 
the circuit. The discharge time can he varied from 
a fraction of a second to several seconds. This nega- 
tive voltage is applied to the grid of the relay central 
tube and causes the relay to open when VOX in- 
formation is obtained through the microphone channel 
thus placing the NCX-3 in a transmit condition. 

If the front panel function switch is placed in the 
SSB or AM positions and the rear panel function 
switch is placed in the VOX position, speech informa- 
tion will trip the relay. Transmit bias is grounded 
through an additional relay terminal not mentioned 
above, thus making the transmitter operative by re- 
moving the bias and connecting the necessary R+ in- 
formation. Simultaneously, the receiver is silenced by 



THE TRANSMITTER 

The transmit signal path of the NCX-3 is indicated 
on the block diagram by a dashed line. The micro- 
phone input circuit is designed for high impedance 
dynamic or crystal microphones and provides for con- 
nection to a push-to-talk microphone circuit. The 
microphone input is connected directly to the grid of 
the pentode section of 2 6AN8 tube which operates as 
a microphone pre-amplifier. The output at the plate 
of the ices pre-amplifier is coupled to the 
microphone gain control which feeds the grid of a 
triode section of the 12AT7 tube which is used as a 
speech amplifier. The plate circuit of this speech 
amplifier is coupled to one of the deflection electrodes 
of the 7360 balanced modulator. 

A 12BA6 tube is used as a crystal controlled Pierce 
oscillator operating at 5.2003 me. for carrier genera- 
tion. The oscillator circuit uses the screen and cathode 
of the 12BA6 tube. The oscillator section is electron 
coupled to the suppressor and plate circuits which 
feed the balanced modulator load. The carrier signal 
is obtained across @ resistive plate load and fed through 
a voltage divider to the grd of the 7360 balanced 
modulator. A balancing network is connected to the 
front panel carrier balance control and the deflection 
electrodes of the 7360 balanced modulator tube. In 
addition, the plate of the balanced modulator provides 
phase balancing through €107 for maximum carrier 
suppression. The balanced primary winding is coupled 
to a single-ended secondary which serves as both the 
input source and load for a four-pole crystal lattice 
filter. 

The output of the crystal lattice filter is fed to the 
grid of a 12BA6 first IF stage with a single tuned 
plate circuit tuned to approximately 5.2 mc. The out- 
put of this plate circuit is coupled to the grid of the 
12BE6 transmit mixer. 

The VFO uses a 12AU6 tube operating as a 
grounded plate Colpitts oscillator. The tank circuits of 
this oscillator use extremely stable capacitors to provide 
for minimum warm-up drift and maximum frequency 
stability, As in the carrier oscillator, the actual oscilla- 
tor circuit operates between the screen and cathode 
of the 12AU6 tube so that electron coupling may be 
used for isolation of the loads. Output from the VFO 
is obtained across a resistive plate load and is coupled 
to the oscillator grid of the 12BE6 transmit mixer. 

The plate circuit of the transmit mixer contains a 
single tuned coil which feeds the grid of the 12BY7 
transmit driver. The plate circuit of the transmit 
driver also contains a single tuned tank circuit which 
feeds the grid of the fina! amplifier. The coils in the 
plate circuits of the transmit mixer and transmit driver 
are band switched to provide for coverage of the 80, 
40 and 20 meter amateur bands. The tuning gang is 
tracked so that exciter tuning can be accomplished 
with only one control. The gains of the transmit mixer 
and driver are such that a driving signal in excess of 
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100 volts can be obtained at the grid of the final ampli- 
fier, thus assureng linear operation of the exciter to 
well above the level necessary for proper drive to the 
final. 

The final amplifier employs a pair of 6GJ5 tubes 
operating in parallel. A bias adjustment is provided 
in the grid circuit for adjustment of idling current. 
The plates of the 6GJ5 final amplifier are coupled to 
a high-efficiency Pi network. The Pi network incor- 
porates band switching for selection of proper in- 
ductance and load capacitance to enable tuning of a 
40 to 60 ohm resistive load over the entire 80, 40 and 
20 meter amateur bands. The Pi network is designed 
for continuous operation at a power level of 200 watts 
input. Neutralization is provided by means of a small 
adjustable capacitor conpled from the plate of the 
6GJ5 final amplifier to the partially bypassed return 
of the final grid circuit coils (driver plate coils). When 
the NCX-3 final amplifier is properly neutralized, 
maximum output on a matched antenna will occur at 
the point of plate current dip as indicated on the 
cathode current meter. 

THE RECEIVER 

The NCX-3 receiver circuits are indicated by the 
double solid lines in the block diagram, figure 2. The 
receiver RF circuits are common to the transmitter 
circuits. The high impedance point of the final Pi 
network, at the plates of the 6CJ5 tubes, is capacitively 
coupled to the grid of a 12BA6 RF stage while the 
plate coils of the 12BY7 transmit driver stage are 
connected directly in parallel with the plate of the 
12BA6 RF amplifier thus providing for receiver RF 
selectivity and common receiver-transmitter tuning of 
the antenna and RF circuits. The output from the plate 
of the RF amplifier is coupled to the signal grid of the 
12BE6 receive mixer. Output from the VFO is coupled 
to the oscillator grid of the 12BE6 receive mixer. The 
plate circuit of the receive mixer is connected directly 
across the secondary of the balanced modulator trans- 
former which serves as the input coil to the crystal! 
lattice filter. 

The output of the crystal lattice filter is identical to 
the circuit used for transmission and couples to the 
grid of a 12BA6 first IF amplifier. The plate circuit 
of this amplifier employs a single tuned circuit operat- 
ing at approximately 5.2 mc. which feeds the grid of 
the second IF amplifier, as well as the transmit mixer 
previously mentioned. The plate of the second IF 
amplifier again employs a single tuned circuit to feed 
the grid of the third IF amplifier, and the plate cir- 
cuit of the third IF amplifier employs a single tuned 
circuit which feeds the detector and AGC circuits 
through separate voltage dividers. The product de- 
tector employs one triode of the 12AX7 tube with the 
signal from one IF voltage divider fed to the grid. A 
BFO signal is coupled from tke crystal controlled car- 
rier oscillator to the cathode of the product detector, 
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THEORY OF OPERATION 

The NCX-3 transceiver, designed to cover the 80, 
40 and 20 meter amateur bands, combines a single 
conversion superheterodyne receiver and single side- 
band transmitter, both employing #2 common crystal 
lattice filter. The final Pi ere and driver tuning 
circuits of the transmitter serve as common RF circuits 
for the receiver. The carrier oscillator and VFO are 
common to the receiver and transmitter circuits while 
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the receiver first IF stage is used as a low level ampli- 
fier in the transmitter-exciter function. The use of 
common filter and RF input components, in particular. 
results in an extremely sensitive and image-free selec- 
tive receiver as well as a high quality, low distortion 
SSB transmitter. 

The operation of the NCX-3 is best understood by 
reference to the block diagram, figure 2. 

——— RECEIVE PATH 

Sosa XMIT PATH (SSB) 
CONTROL RATHS 

S=SS5= XMIT AND RECEIVE 

Figure 2. NCX-3 Block Diagram 



trol, until the transmit-receive relay trips with speech 
information to the microphone. Hold the relay in a 
transmit condition with a steady tone or sound into 
the microphone. While holding the relay in this man- 
ner, the front panel CARRIER BALANCE control and 
the BIAS adjustment can be made as described in 
step 3. 

5. Return the FUNCTION switch to TUNE and 
adjust EXCITER TUNE and PA TUNE as described 
in step 1. Slowly rotate the PA LOAD control cw and 
“dip” meter reading with PA TUNE control until 
meter reads 300 ma. Return FUNCTION switch to 
SSB. The transmitter is now properly tuned and 
loaded. NOTE 

DO NOT PROLONG TUNE-UP PROCEDURES 
MORE THAN 30 SECONDS AT A TIME IN ORDER 
TO PREVENT UNNECESSARY OVERHEATING 
OF COMPONENTS DURING OUT-OF-RESONANCE 
CONDITIONS. AFTER EXPERIENCE 1S GAINED, 
TUNE-UP MAY BE ACCOMPLISHED IN A MAT- 
TER OF A FEW SECONDS. 

MICROPHONE GAIN ADJUSTMENT 

1. For push-to-talk operation, throw rear panel 
VOX-PTT switch to PTT. ress microphone button 
and advance MIC GAIN control while talking until 
average meter reading is between 100 and 150 ma., 
with only occasional higher peaks. It is important to 
remember that the NCX-3 meter reads 500 ma. full 
scale, and is well damped. Peak current is actually in 
the 300 ma. area (depending on individual voice 
characteristics) and the NCX-3 is running a full 200 
watts peak input. This adjustment, as in any SSB 
transceiver, is best performed with the aid of an oscil- 
loscope, but the above techniques will serve until a 
more optimum adjustment can be made with the help 
of an oscilloscope or an on-the-air check by another 
amateur with good receiving equipment. 

2. For VOX operation, turn rear panel VOX-PTT 
switch to VOX. Turn receiver MIC GAIN control com- 
pletely ccw, and rotate rear panel VOX SENSITIVITY 
control until the relay just trips easily while speaking 
into the microphone at normal level and distance. 

SUFFICIENT VOX GAIN IS AVAILABLE IN THF. 
NCX-3 TO ALLOW FULL ANTI-VOX INSERTION 
AT ALL TIMES and so no ANTI-VOX Control Poten- 
tiometer is necessary. Adjust VOX DELAY until VOX 
relay holds for the desired time after speaking. 

THE ABOVE ADJUSTMENTS ALL INTERLOCK 
TO A SMALL DEGREE, AND IT MAY BE NECES. 
SARY TO REPEAT ALL ADJUSTMENTS ONCE OR 
TWICE TO OPTIMIZE RESULTS. 

3. Adjust MIC GAIN control as in step 1. 
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VOX OPERATION, WHILE MOBILE, IS QUITE 
EASY AND PRACTICAL, BUT VOX SENSITIVITY 
AND MIC GAIN SHOULD BE ADJUSTED FOR 
CLOSE-TALKING TO PREVENT CAR AND WIND 
NOISES FROM TRIPPING THE RELAY. 

4. Your NCX-3 is now tuned and ready to operate. 
EXCITER TUNE and PA TUNE should be re-adjusted 
when substantial frequency changes are made, 

CW OPERATION 

1. It is assumed that the NCX-3 has been set up for 
SSB operation and it is now desired to operate CW. 

2. Insert key plug in rear panel jack. 

3. Set MAIN TUNING to desired CW frequency. 

4. Turn FUNCTION switch to TUNE and adjust 
transmitter as for SSB operation. 

5. Turn FUNCTION switch to CW, depress key 
and adjust CARRIER BALANCE control until meter 
reads 300 ma. 

6. The NCX-3 is now tuned for CW operation, and 
is ready for full break-in operation. When the key is 
depressed to start sending, the VOX relay in the 
NCX-3 automatically switches from receive to trans- 
mit. The VOX relay will hold in until the operator 
stops sending, and then will automatically switch to 
receive. By adjusting the rear panel VOX DELAY 
rontrol, the operator may set the “hold-in” relay time 
to his liking. An external keying moniter may be 
helpful in monitoring sending. 

AM OPERATION 

t. It is assumed the NCX-3 has heen set up for 
SSB operation and it is now desired to operate AM. 

2. Fither VOX or PTT operation should be selected. 

3. Turn FUNCTION switch to TUNE and adjust 
transmitter to 300 ma. under hine conditions. 

4. Turn FUNCTION switch to AM. turn MIC 
GAIN fully ccw, and trip transmit relay as described 
in step 1 or 2 under Microphone Gain Adjustment. 

5. Adjust CARRIER BALANCE until meter reads 
ma. 

6. Advance MIC GAIN until meter just flickers on 
voice peaks. 

7. The NCX-3 is now adjusted for AM operation, 
and the AM detector is automatically in use. Because 
of the high skirt selectivity of the NCX-3 filter, AM 
signals will probably sound more natural when tuned 
slightly to one side of the “peak.” 
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OPERATION 

The NCX-3 transceiver combines a single conversion 
superheterodyne receiver and a filter type single side- 
band transmitter designed for use on the 80, 40 and 
20 meter amateur bands. A suitable power supply with 
excellent regulation and filtering such as the NCX-A 
or NCX-D power supplies, must be provided for opera- 
tion of the NCX-3 transceiver. Figure 1 illustrates the 
necessary power connections and power requirements. 
When the NCX-3 is used with the NCX-A power supply, 
the cable of the power supply is wired for direct con- 
nection to the NCX-3 and no additional power connec- 
tions must be made. A speaker is incorporated as an 
integral part of the NCX-A power supply. When the 
NCX-D power supply is used, connections to the power 
supply from the primary 12.6 volt source and between 
the power supply and transceiver should be made in 
accordance with the wiring instructions included with 
the NCX-D power supply. During mobile operation, 
make certain that the VR tube remains lit at all times 
and does not extinguish during voice peaks or under 
full TUNE input. Such VR tube extinction will cause 
severe frequency shift with modulation. Extinction of 
the VR tube usually resulta from improper loading or 
low +280 volt output from the DC supply. It is im- 
portant to use a DC supply which will provide rated 
power to the transceiver and to provide adequate 
primary voltage to the DC supply. 

CAUTION 

BEFORE ATTEMPTING TO OPERATE THE 
NCX-3 TRANSCEIVER, THE FOLLOWING PRE- 
LIMINARY CONNECTIONS SHOULD BE MADE: 
A SUITABLE ANTENNA, PRESENTING 40 TO 60 
OHMS RESISTIVE LOAD IMPEDANCE SHOULD 
BE CONNECTED TO THE ANTENNA TERMINALS, 
A PROPER POWER CABLE SHOULD BE CON. 
NECTED FROM THE POWER SUPPLY TO THE 
NCX-3 TRANSCEIVER, AND A MICROPHONE OR 
KEY SHOULD BE CONNECTED TO THE APPRO- 
PRIATE INPUT JACKS, THE FUNCTION SWITCH 
SHOULD REMAIN IN THE OFF POSITION WHILE 
THESE CONNECTIONS ARE BEING MADE. 

SSB OPERATION 

1. Set front panel controls as follows: 

MIC GAIN fully cew 
CARRIER BALANCE at 12 o’clock 
RF GAIN fully cw 
AUDIO GAIN at 9 o’clock 
BAND and MAIN TUNING on proper band and 

frequency 
PA TUNE, PA LOAD and EXCITER TUNE 

fully cow 

2. Set rear panel controls as follows: 

VOX SENSITIVITY and VOX DELAY fully cew 
BIAS control at 12 o’clock 
VOX-PTT switch on PTT if microphone has 

PTT switch, otherwise on VOX 

RECEIVER TUNE-UP (SSB) 

1. Turn FUNCTION switch to SSB. After several 
seconds’ warm-up, the NCX-3 transmit-receive relay 
should close with an audible click. The NCX-3 is now 
in a receive condition on the selected band and 
frequency. 

2. Adjust PA TUNE and EXCITER TUNE for 
maximum S-meter reading or background noise. This 
adjustment automatically sets up approximate transmit 
tuning since these controls are common for both trans- 
mitter and receiver. 

3. Adjust AUDIO GAIN for comfortable listening 
level. 

TRANSMITTER TUNE-UP (SSB) 

1. Turn FUNCTION switch to TUNE and adjust 
EXCITER TUNE for maximum meter reading. 

2. Adjust PA TUNE for minimum meter reading 
(dip) indicating proper tuning of the final Pi network. 

3. Return FUNCTION switch to SSB. If the micro- 
phone is equi with a push-to-talk button and the 
rear VOX- switch is set for PTT operation, de- 
press the microphone button and rotate the CARRIER 
BALANCE control for minimum meter reading, 

NOTE 
IF THIS 1S THE FIRST TIME THE NCX-3 
TRANSCEIVER HAS BEEN PLACED IN OPERA. 
TION, THE REAR PANEL BIAS CONTROL 
SHOULD BE ADJUSTED. HOLD THE PUSH-TO- 
TALK BUTTON DEPRESSED AND ROTATE THE 
CARRIER BALANCE CONTROL FOR MINIMUM 
METER READING ACCORDING TO THE _IN- 
STRUCTIONS OF STEP 3. NOTE THE METER 
READING AT THIS SETTING. IT SHOULD BE 
BETWEEN 50 AND 60 MA. IF IF IS NOT, ADJUST 
THE REAR PANEL BIAS CONTROL UNTIL THIS 
CONDITION IS ACHIEVED. 

4. [f microphone is not equi with a push-to- 
talk button, set the rear panel VOR PTT switch in the 
VOX position. Leave the MIC GAIN control fully 
ccw. Rotate the rear panel VOX SENSITIVITY con- 
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INSTALLATION 

The NCX.3 transceiver may be used with either the 
matching NCX-A 115 volt ac or the NCX-D 12 volt de 
power supplies. We strongly recommend use of the 
National Power Supplies designed for the NCX-3 he- 
cause of their extremely “stiff? voltage regulation and 
superior filtering. Tests of other commercial supplies 
advertised for use with the NCX-3 indicate deficiencies 
in both of these areas which result in unsatisfactory 
transceiver performance. A mobile mounting bracket 
is supplied as standard equipment with the NCX-3 
transceiver. For mobile operation, this bracket should 
be mounted to the under surface of the avtomobile 
dashboard using two #10, #122 or 4x20 screws. 
For maximum mounting stability, these screws should 
he located as far apart as possible in the mobile mount- 
ing bracket. A pair of large threaded knobs is pro- 
vided far mounting the transceiver directly to the 
mobile hracket. Use of these knohs will enable rapid 
installation ot removal of the transceiver from the mo- 
hile mount. Mohile operation usually results in consid- 
erable vibration and shock. For maximum frequency 
stability of the NCX-3 transceiver, it is important that 
all mounting screws used to hold the cabinet to the 
chassis and panel assembly be in place and firmly 
tightened including the two screws in the upper rear 
cover of the enclosure which are required for an elec- 
trical bond. In mobile use. the rubber feet may be re- 
moved from the bottom of the NCX-3. if desired. Un- 
usual mechanical oscillatory vibrations may result with 
some combinations of automobiles and mounting loca- 
tions. In such cases hraces should be ron from the 
rear of the NCX-3 to the firewall to assure a rigid 
mount. The NCX-3 mobile hracket has been center 
punched every 14° to provide for rigid mounting at any 
desired operating angle. If this rigid mounting feature 
is desired. it is necessary to drill through the maunting 
bracket with a 5/32 inch drill. A pair of lorking pins 
is supplied with the NCX-3 which can now be slipped 
throngh the drilled holes of the mounting bracket into 
the mating holes of the transceiver mounting pad. 
When the threaded knobs are attached, the pins will 
he captivated holding the transceiver rigidly in 
position. 

MICROPHONE CONNECTIONS: 

The microphone input of the NEX-3 is equipped 
with a three cirenit jack providing a ground on the 
main shank of the three cieenit plug. The audio output 
of a high impedance microphone (preferably dynamic t 
shal be conuertead ta the ping of the thre eieenit puck. 

Ff the microphone is equipped with a PUSH-FO-TALK 
button, the PUSH-TO-TALK buttow should he so wired 
that the tip of the microphone plug is connected to the 
grounded shank of the plug when the PUSH-PO-PALK 

button is pressed, The microphone PUSELTO-TALK 
huttate is enanected to the JO volt bias, CAL TION. 

Accidental interchange of the wirtng vn the microphone 

plag will resalt in’ application af 400 yalts to the 
microphone cartridse which mav damaye the micra. 

phone, The microphaue input jack of the NCX-3 is 
equipped with a grounding contact so that ne modula. 

tier of the transceiver ts prossifile when the micraphone 

plug is removed, VMierophene connections arr ghostratecd 

in figure £1. We strongly recommend the ase of a good 
yttality wide range dynamie microphone. since all 

necessary restriction of audio bandwidth is accom. 
plished in the NCX-3) crystal lattice filter. The PTT 
cirenitry of the microphone should be modified to per: 

mit vow eprration without depressing the PTL batten. 

MOBILE SPEAKER INSTALLATION: 

When the NEX-3 is installed ino an antomabile for 
we with the NCXAD supply. it will usnally he most 
canvenicnt te use the speaker of the regular aute- 
mobile breadeast radio. Tue leads should be hrestageht 

emt of the P2 terminal Jones phag at the rear af the 
NCN-3 (pins Sand 7+ and connected to the speaker 
theogeh a DPDT sviteh mounted under Hie dash te 

ahow choir of speaker aperation with cither the 

NON or the standard hroadeast tadio, Do wet use the 
antamohite chassis as the speaker ground return. siner 
vrs anled eronndl Jepeopas RAY calise eseessive whine in 

the speaker. 

AUXILIARY RELAY CONTROL TERMINALS: 

A set of SPDT relay terninals rated at L ampere 
enrrent caparity js provided at the rear of the NEX-3 
Io allow conteol of accessory equipment during the 

(rausinit-receive cycle, Terminals 1 and 2 are open 
daring receive. closed during transmit 

Figure | shows one application of the NCX-3 aux- 
iliary relay terminals: the control of an external DPDT 
tor pair of SPDT) coaxial relay (s} to allow the NCX-3 
tn he used with a separate high power linear amplifier. 
Note thal as shown in the receive position, the NCX-3 
ix connected directly to the antenna through the two 
sets of external relay contacts. When voltage is sup- 
plied to the external relay(s) through the NCX-3 con- 
trol terminals during transmit. the NCX-3 output is fed 
io the amplifier input and the amplifier output is fed 
to the antenna. The insertion of an SPDT switch in 
the external relay voltage tine allows instant selection 
of either straight-through operation with the NCX-3 or 
high power operation with the linear. This switch 
must he thrown to the “straight-through” position 
when the NCX-3 is turned off to prevent operation of 
the external relay. 
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PARTS LIST 

ALL READILY AVAILABLE RESISTORS AND CAPACITORS ARE OMITTED FROM THE FOLLOW. 

ING PARTS LIST, BUT ARE COMPLETELY IDENTIFIED ON THE SCHEMATIC. 

PART PART 
DESCRIPTION NUMBER DESCRIPTION NUMBER 

Socket-Relay .. ES NP ee SMES, Eto | Capacitor—Ceramic 500 e«f * 10%,.A-50849-5 
pocket Cotal Wisc, absent td ete icone ho B-27674-1 Capacitor—Ceramic 0.01 «f 1 KV + 20%... A-50B49-6 
OCT, DEP Feces ee ae 27668-1 
Transformer — AUG Wen 

Capacitor—Ceramic 200 ##f Zero Coef + 2%_A-50113-3 
Cagacitor—Ceramic 120 ##f Zero Coef + a .A:50113-2 

Trimmer Ceramcon (Cartier Ose.) - ~_B-19783-2 Capacitor—Ceramic 15 eaf N750 = 5%............CC 20UJ-150-K 
Plug, Power ......... AS50791 Capacitor—Ceramic 15 2#{ N470 + 5%..... CC 20-TH-150-K 
Trimmer — Mica (Balanced Modulator). cae A-50137 Diode IN462 98 ee eee sesssennes..A-50832 
Switch VOX-PTT enna ean nae ceneeeeeeecnverees B°5045 7-14 Diode, 1N459 _ were A SOB98 
Strip — relay terminal .. ee Window ........ Ane eid ey 
Capacitor, Electrolytic ........ eee G04 58-6 Window Pinch Ascembly .. Une iret eet A 50842 
Potentiometer, MIC GAIN |... B-50986 U-Frame Neath) ecb apn vant nie conde Dn Lt ar 
Potentiometer, CARRIER BALANCE. .............. B-50768-2 Shaft Mal e202. ec te. 50820 
Potentiometer, (Dual), RF-AF GAIN ..............B-50746 Dales Dee A-50821] 
Switch, Function ......... sete er A SOI? Dial and Hub Assembly 0. .cccccscrcccvn. 
Potentiometer, S-Meter ooo... B-90541-3 Diiveloean Dial ee eee A-50824 
Potentiometer, VOX SENS .. nepereeenny T° F510 Tubes GG 35ers ee 2 OGIS 
Potentiometer, BIAS 200......c-sceccccsesssereeenseersseeee B-50541-1 TubeeDRV ie ek ee TOR YT 
Potentiometer, VOX DELAY. ......-csccccseese---0---.---90541-4 Tube, 12BE6 Peat eh A ae ee IREG 
Sacks key 2 ckt oer ia A-50793-1 Tubes 12BAG. ee LB AG 
Jack, Microphone, 3 ckt, -...........20.... 
Jack, sht. phones, 2 ckt. 0.00... 
Connector, Antenna ....... 

vnnneeeeeeA-$0793-2 
scowatseavoisn A-50793-3 

.B-27680 
Capacitor, Variable, EXCITER “FUNE __..C-50790 
Capacitor, Variable, PA LOAD .__..............C-50788 

Tabes 12A0G so eo eso IZA 
VupecGAOs 40 eee 6AQ5 
TebeeleAX7A 2. eee 12AX7-A 
THe Biea i  e e e e  AUIT 
Tube, SANG sus te kl, 32. GANS 
Tobe ehe oe es) eee roe) Capacitor, Variable, PA ae ee aio avers C-50789 

Wafer, (PA BAND switch) . seceererceevenereee AS50786 Tube, OA2 .. ee ee ee 
Capacitor, Neutralizing .. _.... B-50364 Tube, 12AT? .. ee eae 124 T I 
Capacitor, Variable (VFO) oe Ge aier Pampalanel pe 2360 ec NPL-47 
Gear Assembly oo. . cceccccceecceseeeesseesseneceessesreeeB-50796 Lamp Socket Assembly Panel |... B-50829 
Disk Drive 0.0... 2 ae i Crystal—_52003 Carrier Oscillator _._._._ A-50769 
Trimmer — Ceramic (VFO) _..._ ..._B-19783-4 Crystal—5.201 Filter ac cesscescee tte saseee _A-50767-1 
BAND switch (VFO Section) .. Teen ae, B-50783 Crystal—5.203 Filter _. One. 
Shaft, (BAND awitch) . RSE EEA, eh OO Plugs Joues, Female ic....c0ncecc 2a ~_A-50828 
Coupling (BAND switch) Sarre th Cover, VFO ... Aes me 
Relay, (Xm yoeeive). go A S07R Assembly Front Panel... .........E-50610-4 
Socket, Xtal . _ iran Boole __A-50799 Meters ate ee C-50833 
Coil, Mine DEMoler ite ce B-50760 Knob, Main Tune—#17 with Aluminum Cap_NPS-D-17. Le A 
Coil, Mixer, 40 Meter . a -..-B-50758 Knob—Dial Skirt-—#7 with Aluminum Cap...NPS-F-7-2- 
Coftl, Mixer, 80 Meter - -B-50756 Knob-—-#7 with seoinam Cap and Dot__. "NPS.N-7-3- 
Coil, Driver, 20 Meter ..... .B-50759 Knob Special ____. ___._B-50901-1 
Coil, Driver, 40 Meter ..... ..B-50757 Cover—P.A. _.C-50815 
Coil, Driver, 80 Meter ..... -B-50755 Corea rier ao ...B-50855 
Coil — Xtal filter - .B-50763 Knob—Aluminum fab with Dot . ...NP§-D-7-2-L-( 
Coil, VFO (80-20 M) - ...B-50751 Shaft, PA TUNE . _A-50818-] 
Coit, VFO {40 M} ............ .B-50752 Shaft, EXCITER —.......... _-A-50818-2 
Transformer, Balanced Modulato -B-50764 Shaft, PA LOAD ..A-50818-3 
Transformer, Filter Helier pA enti ol <wieeets BSOTES ey LEY aie een are a ...B-25000 
Transformer, IF ........... By MA re UE RE Ty 7 Hoanings Peael 52-5 oa ..-A-5OBAD 
Coll '=— PA*Choke 2)... eee a... B-50816 Assembly Cabinet - =i A Red a... E-50812-8 
Collet Pr Network) [coe ....B-50753 MEOMISION FOO cio ee hoc ocsrsee ee A-S0BSC 
Choke — Parasitic _.......ccccsscscscssscssssese. _-----B-50754 Foot—Rubber .. wrens eos Oo |) | 
Cante leteye) ese ee Sk OL Re Bushing—Mobile. “Mounting Bi -A-50817 
Choker 220sh tee rite ees on eke ie Oe eng A-50206 Nuts—Mobile Mounting Bracket ...0.00........0.00+ A-50117-7 
Cheke:—- Heater 2.5.25 a ckna ances. C-50747-2 Mobile Mounting Bracket 0..........cccccscsscseseeeeeeees B-50836 
Choke -— Antenna .. EY or Bracket-—Screws ... Seen ee eA SORTS 
Resistor, 3.2 ohms 2 watt + 3% _... oF 
Resistor, 2.5K 5 watt + 10% _ sae 
Resistor, 1000 ohms 10 watt + 10% - 
Capacitor—Ceramic 10 #ef { Special 
Capacitor—Ceramic 51 nef AC 
Capacitor—Ceramic 75 ##f } Voltage 
Capacitor—Ceramic 82 #«f | Ratings 

<ceomranrt -B-17436-10 
-—v-+-+---B-17436-11 
w-n--- += B-1 7436-12 
+ 20%..A-50849-1 
+ 5%....A-50849-2 
= 5%....A-50B49-3 
+ 5%....A-50849-4 

Bracket—Pins .. biomes aod aemiefent see pA BGO- 
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r' THE FOLLOWING DC VOLTAGE MEASUREMENTS ARE TAKEN WITH A YTVM WITH AN INPUT RESISTANCE 

GREATER THAN 10 MEGOHMS. RECEIVE VOLTAGES ARE TAKEN AT MAXIMUM RF GAIN WITH NO SIGNAL 

INPUT. TRANSMIT VOLTAGES ARE TAKEN FULL POWER OUTPUT INTO A 50 OHM DUMMY LOAD. 

Tube Type Function Receive Transmit 

2 : + 220 ¥ _ 
| _ 45 to — 5S V AD BLE WITH BIAS CONTROL 

Pin 
Ee 
Bers 
ge 
a nana wer AC OR DC DEPENDING 
Bra vi— 63 ON SUPPLY 

Baa ——=7 Ea LDJUSTABLE WITH BIAS CON) 
eh 2 od Eee ed *H) 
ECTS ae See eee ee 
ee 

+700 DO NOT MEASURE 
+ 800 ON TRANSMIT 

ae 35 V 
is See | eee — 3% 
Vs aoe | eee rae [ora | 
Fe, oe eg ey 
—3 | 7 AC OR DC DEPENDING ONSUP Boy 

(ah R= Ir cee iecaaee we kal zi 
Deak kos cekeccmectccae sb > | Racal Q 
i Sea ae 
asf ey ee ST; 
20 eee ee ae ! 
Lc Re ee ie 
+] | 155 AU OR DC DEPENDING ON'SUP 
Fu sk Gees ee a 
LX ER Ee DS S| 70 

Pi eo td OE i a oo are 
Bit a See =T7 Ta 

Ee Saar | ee ee t 

So 1 
6 OR DP DE PENDIEN ON i 

Rata tecpreys £5 | reemeaieey tl 

poarene erreees) 
DEPENDING 0 PPLY ize 

V-6 Peg a eae ta. RCE DI BERND ING ON SUF i 
> ee 

| eke a 
MICROPHONE at Lol Dae 
PRE-AMPLIFIER LS 2 Paes ‘ 

AND pers] D ON CW OR TUNE FUNCTION 
RELAY CONTROL - 95 ON SSB OR AM FUNCTIONS | 

V8 12BA6 ge 
Ca a 

: 
rE ee ae = 40 
oy 2 RT ED 
Bo. Co Cee 

v9 12BE6 ee =F cer 2g AC OR DC DEPENDING ON SUPPTY yg cc 00 
berg ae =3 

2a Sow 
oe De 
ig a] 
irs 1S) 
roy ON 
Lema 

0 

IST IF 
40 aon AMPLIFIER 

pan 
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Tube e function rin FLCCELVE * fransmit 

SES 35 
ineiz oe eee eae Cee ! 

' 2ND) TF ye ; IR De DEPENDING ON SPP LY 
Vl AMPLIFIER Paes oh 300 

6 2 ieee statuses 
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NCX-A POWER SUPPLY 

The NOX-A Power Sopply is a conservatively rated 
supply capable of providing all necessary pawer to 
operue the National NOX-3 triaasceiver or other sine 
Har equipment. The <apply is housed in a gray-blue 
perforated cabinet with a front panel matching the 
styling of the NEX-4. dnehaled with the supply is a 
Boy oval speaker wlich is mounted behind the 
frend panel. The supply is equipped with a power 
plos and A’ cabte se that it may be connected directly 
te the NEX-S transceiver, with no other power or 
speaker comections required, 

Referring to the schematie diagram. 167 VAC is 
supplied from the line cord throngh the power supply 
projection fuse, Ao pair af switching leads is can. 
nected te the NEX-3 through Pins 1 aud 2 of the 
ealde and plug. A bride rectifier using diodes DI. 
2, DA amd PR swinging choke T.1 and the filter 

ripaciters C) and €2 provide 700 volts de to the final 
amplifier tubes in the NCX-3. This high-voltage sup- 
pls is capable of supplying 700 salts at 50 to approxi: 
mately 3000 ma. at better than 207 regulation from 
minimum to maximum lead. Fn order to pravide 
maximum efficiency in the NEX-A supply. the low- 
vollaue de is taken from the center fap of the high- 
vullave winding. The lew-voltage de fram the center 

tap is filtered by choke [2 and capacitor (3. (tis 
dropped and further filtered fw resistor RS and RG 

and a filler capaeiter inside the NOX transceiver, 
This presides 280 volts af P25 ma. at terminal 9 of 

pluy PT. Resistor R8 is a 30.0) ohm bleeder resistor 
te prevent shock hazard. 

The output of the bias winding af TL is rectified hy 
diedes D5 and D6. This rectified output is fillered 
ha Che combination af resistor R7 and capacitor C4 
amd provides 80 valts al approsimately 10 ma. for 
hias porpeses to terminal 3 of the power plug PT. 

NCX-A SUPPLY RATINGS 
INPUT: 

HIP VAC § TAG. 50-00 eyeles ‘second 

1.4 Amperes. 140 Watts receive 
4.7 Amperes, 465° Watts CW transmit 

OPP 
High Voltage 
Low Voltage 

Rias Voltage 

TOO VDC at 50 te 300 ma. 

280 VDC at 125 ma. 
80 VDE at 10 ma. 

DIMENSTONS 
HE” wide x 6147 high x 12 deep an 1'5” feet. 

WIGHT 
2415 pounds 

NCX-D POWER SUPPLY 

The NCX-D Power Supply is a transisterized self 
oscillating DC ta DC converter employing automatic 
reverse polarity protection and automatic short-circuit 
protectian. The NOX-Bo supplies 700) vde. 280 -vite. 
and = BO vde voltages from a 12 vide positive ar nega- 
tive wraund power source, 

Referring to the schematic diagram. QI and 02 
are Q2NU518 transistors operating in a self-oseillating 
circuit to supply 12 VAC power to the primary of 
the transformer. The power supply oscillator runs af 

a frequency of 200 eyeles per second instead of the 
usual 100 ¢veles thus minimizing the annoying whine 
often associated with this type ef power supply. Power 
ix supplied! to this transistor-oscillator circuit: through 
rontacts of the relay KY. The coil of the relay KI is 
supplied with power when ! 172 ¥ ts apphed through 
diode DE in series with the relay coil Tf the supply 
voltage is reverse connected to the NEXD. diode Dt 
will ant eonduet. Thos. selay KT cannot close and the 
power sapply is protected against accidental reverse 
polarity, 

The high voltage seeandary supplies power to a 
soltave chaubling cireuit consisting af wae P2. D3. 
DO and DIG aad filter eapacitors €2 and C8, This 
ciromit provides THO vide oat SOQ ma. to terminal 9 of 

the terminal board. Kesistae R3 is a blecder resistor 
Bat Capied haps co and C3. 

The dow veltage winding of the transformer sup. 
plies power tea brder rectifier consisting of diades 

DP D5. D6 and DT The ontpat of this bride reeti- 

fier. filtered? by the combination of LP and €1) supe 

plies 280 ade at 125 ma. te terminal 8 of the terminal 
hoard. Power supplied by the bias winding is recti- 
fied by diode D& and filtered by capacitor C5 to sup- 
ply = 80 vee al approximately 14 ma. to terminal 7 
of the power sapply terminal heard. Terminal board 
connection 3 is a common lead which provides a 
ground return for each of the above-mentioned supply 
voltages. 

INSTALLATION INSTRUCTIONS 

The NCX-D power supply is furnished with fear 
10°32 threaded mounting holes an each of two sides 
of the power supply. The supply is rated for full 
power output at a maximum ambient temperature of 

11) FL 660° C1). The NCX-D may he mounted in 
many locations in the antomobile. sueh as in the 
trunk. under the seat agains! the fresall or ander the 
dash. An extremeby conserient Ineation for the VOX PD 
is atopoar alongside Hie steering cobain, secured: by 
means af radiator clamps around) the caluma and 
attached to the 152 mounting beles inthe supply. 

Consideration should he given tp the distance of the 
NCX-D supply from the hattery terminals. Table 1 
lists various recommended wire sizes which may he 
used to supply 12 + power to the NCX-D supply. This 
table also gives the voltage drop-per-foot for both 
cables when the NCX-D supply is running at full 
power capacity. The power supply may be focated 
some distance from the transmitter or transceiver 
since the remote switching leads do not carry fall 
primary ce power to the supply. 
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Since each installation varies depending upen the 
automobile. the location of the supply, and the opera- 
tors preferences, it is not practical to supply a wired 
cable to connect the NCX-D supply to its transmitter 
er transceiver load. Figure 3 shows the connections 
necessary to supply power to the NCX-D supply, and 
from the NCX-D supply to the NCX-3 transceiver. A 
connection from terminal 6 of the supply to pin 4 of 
the power plug should only he used if the automobile 
battery has a negative ground. If your automotive 
system has a positive ground, a lead from pin 4 of the 
power phig should be run to pin 4 of the NCX-D 
supply. This ix shown in the alternate dotted tine 
canneetion for positive ground power sources. as well 
as the necessary jumper from the growaded input ter- 
minal te common ground oan the barrier strip. 

NCX-D 

DIMENSIONS 

TY,” wide x 414" high x 544” deep 

WEIGHT 

5 pounds 

NCX-D SUPPLY RATINGS 
INPUT: 

12.0 + volts 
at 5 amperes - 
at 28 amperes 

4 Wg PM Be 
Hich Voltage - 
Low Voltage . 
Bias Voltage - 

receive 

- CW transmit 

700 vde at 50 te 300 ma. 

280 vde at 125 ma. 
~ BOA vde at 10 ma. 

FUSES 
A momentary short cireuit of the 700 volt output 

will cause the NCX-D power supply to stop oscillating. 
No harm will he done te the unit. Normal operation 
will oceur when the short cireuit is removed, In ad- 
dition, the 280 volt output and the - 80 volt output 
circuits are fused by #43 panel lamps. Momentary 
short circuit of either of these ouiputs will result in 
failure of T.1 or 12.) These lamps may he replaced hy 
removing the top cover of the NCX- D supply. The 
primary power input of the NCX-D supply is protected 
by a slow hlow primary power fuse. type MDX-40. 
Do not replace with other than the recommended type. 

TABLE 1 
WIRE SIZF VOLTAGE DROP/FOOT 
AWG (2 CARLES) 

4 , 0.019 ¥ 
fi 0.030 V 
Aids i oo dad ee ee UO 0.048 V 

10 0.076 V 
b aDE SD ertenee Apt enn) ee 0.321 V 

ALI. READILY AVAILABLE RESISTORS AND CAPACITORS ARE OMITTED FROM THE FOLLOW- 

ING PARTS LIST, BUT ARE COMPLETELY IDENTIFIED ON THE SCHEMATIC. 

PARTS LIST 

NCX-A POWER SUPPLY 
PART 

DESCRIPTION NUMBER 
Plug, Tones. Female... At eee ek -...-A50AR28 
Strain Relief Bashing 0. 2... 2 ig ee be A50R92.1 
Capacitar, Electrolytic, 49 pil wphac oe pee C1945R-? 

450 VNCw 
Capacitor, Eleectretytie, Ws wfd oo €19411.3 

156 VDEW Tulnilaz 
Capitan, Klectralyth:, fi afd CVA 

4506 VDOW Vihular 
Fuse bolsder Aa a eee, 8 Ae ASORG2 
Transfariner, Power ae Bee : CSOR71 
Choke, Swinging 4 LA .. HS0863 
Choke. Filter ee ee ee eee : . BSAKAF 

Rerritier, Siltean, LOOO PIV 0 ., 3 ASNATH 
Similar to IN2359 

Rectifier. Siliean, SA PIV ASQR74 
Similar te 1N534 

Resistor, 7.500 obs, So wt 10% RITAA6.14 

HVT AIA 14 
Biz iI 

Resistor, YOON hime, Sow 4 Ne 

Resistor, 0b ohms, HE a + Veney 

ee | E eee : . 221324 

fable. # Candiuelor 5 RSURT7 
Front Paneb Coentplete ny et, hme DSO0RTS.2 
Speaker, A oval : ( S082 
Ue rs D50870-8 

Foot. Earensian - A5OA50 
Feet. Rubber f 3 ASOKRST 

NCX-D POWER SUPPLY 

DESCRIPTION 
2N554 Transistor 

2N1518 Transistor ........ pre ed Upla 3 eS eee ; 
Transformer, Transistor Power 0000000... = BSN912 
Rectifier. Silicon, 400 PIV 

Similar to lh bee 

PART 
NUMBER 

Relay, 12 ¥DC .. Oe ieee erm aye et tage ee AIO LG 
Fie. 40 Ampere tr Sie eau pee ASNO1T 
Fuserdtaiderm oe © wae. nee ee AS0G18 
Resistor, 3 ohm. 10 watt AS10593 
Resistor, 100 ohm. 5 watt AS51092 
Vernal: 12 VDC Red 2. <a en eee)  ASZI-T 
Terminal, EVDO Black 2 oo. ec  seeeeeeee A 5O9ZT-2 
Terminal Stein. Barrier 9 0....0.0 6 cece ce cn ASSO 
Capacitor, Electrobytie, 40 wid oo B50915-1 

450 VDC Tululer 
Capacitor, Klectrolyvic, 20 afd oo... _B50015-2 

350 ¥DC Tubular 
Caparitar, Electiolytir, 1) wld . BS15 3 

150 VDC) Tulnilar 
Capacitor, Eleetralytie, 50) ald BSOO1S.4 

5 Ve: 
Heat Sink, Transistor BN) nen kee ey es ee 
Case, NOX-T) - en ASH es. SNO23 
Cover, NUX-T) Supply. BSW24 

Terminal Hoard, NOX D Supply * ee nano2s 
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FOR NEGATIVE BATTERY GROUND 

USE TERMINAL 6 (BOLD LINE CONN) 
OF NCXD SUPPLY FOR HEATER SUPPLY 

WHEN THE NEGATIVE BATTERY TERMI- 

NAL IS GROUNDED. 
FOR POSITIVE BATTERY GROUND 

USE TERMINAL 4 (DOTTED LINE 
CONNECTIONIOF NCX D SUPPLY 
FOR HEATER SUPPLY WHEN POSITIVE 
BATTERY TERMINAL IS GROUNDED 

HTR 

{(-GND} 
“BO 280 700 

VOLTS 
POWER COM HTR 
SWITCH GND (+GND) 

TO SPKR 

+280V 8 + 

PLUG SHOWN FACING 

CONNECTOR END. 

{WIRES ENTERING FROM REAR) 

TO SPKR 

Figure 3. NCX-D Wiring Connections 



i i] ¥ a 

are | a Pa. 

¢ a Pe om tg a) 

“ ’ n ‘ - 

if ‘ 

' b 

ry 

1 1" 

: 

VI TABU aot osihtinel, Ewe Sn Tee SA Meera SD Ean O 
a) er a i¥ ae t : P } 

¥j95r ODM . H iv 

Tanga MT ww f | 
LIC ypees 5 TA 

if fae awit aa prasinani 
~ naan ea es . fa \ , Bi, kha £) FU | ' 5 39 RALTPSCO RAIS Se Oa ee Mrwiey 

fics | MD | ; al ne 
7 WHTG uF Ati ih M , 
wae eR Sy Tae | im 

* j ; w et p Prmememaneemenreseatieniininie me 

t 2 8 8 
‘ i. — 

foTsTeTey 
: 7 pm . 

i | 19 / G19) 6] 
1 Re apictnayash sempre 04m bend AD | Si 

OF 8S O68. IH ATH MOD. WaROe 
#7 Oy OP), (viel ing wate? 

MM OT at 
eens 1% —_— LY mete Bream mereeyetttigg 

yan 
oe 

CP a RAMU aD eT OTe a ev Bal 

1 4 
Cd ee eee F Fe ER mk ae, 

: Far | LineaRt Woena ay ) Se Sone OMY BOT OVID. ) ar Le "RA maces ouana TMs pee 

net 

bein permayD ante @ bia N t wuogit 
é 

ot 

¢ 

‘ 

I 
e 4 

S 

at 

£ is | : 

t 
, a! 

~h 

| AD ah 4 Lee i : 
i 

yw 

% : 

' 
yd - ¢ ; ’ r 

7 1 1 « 

’ } | 4 
* ; j 

y 
iH 

Biss, " 'j 
ce -“ Mi i 

i Fr 1 



NOTES: 
C Band Swirice (>!) sHowy wk 
2. FUNCTION SwrtcH G2) suowy, tu 
S- ALL CAPACTTORS 14 sum 3 220% SO 
4.ALL PESISTORS 2 MKT T20% u 

SAX CHOKES taut to% UULeEt 

VI3-(ZBAS 
BD Le. 



Th i a .@ 
a : a : x 

ni oe mn yan net tani eh il ee Sn a en =} heer fame = ’ 
A, vi 

dt f an i . a ' vi r vi , 

" ; ad ‘ j 
7 , i t 

it 
i fi id of 

af, a : I 

rf ; } 
i . a J 

5 i a) t 

atin wrenhen 7 aa eee Sy ene Sa 

1 

\ 
eed i 

: 
i -é I , 

wy y ‘ 
4 

* ' “ 
- 

" ‘ 

s 

\ F 

o\ .. 

d ieee 
we 

Me 
’ as 

6 bial 

; m 
ne 

' 4 hs v : 
. 

. L 
a bi " 

’ . « 
> 

\ 
i 

Le 

‘ \ 

‘ 

f 

1 

: 
ty 

wa 

5 ' 

y ’ 
r 

Vel : ‘ ‘ 

“ 

Ft 

) pf 

ia) i i ahh 

) 

* " 

a Foo i 

j t ff ~ 

a | ™, 
oh 

} ; 
‘ 4 

+4, oe “ 
) SMly + 4 Ne . { we 

¥ 4° ‘ he nh ee 
ae ain ’ 1 ne 

H a P i es 
; : aé if ‘et a ™ ’ 7 4) ee he , 

, * . 1 , x J My Bu mag | 
é , : 

ee 
pa 

i a my 
- ie 

S 5 re wi) 
i ? 1B Se Serpe oh telamaips pee 

a ; on ; 
we ¥ | uP f 

a . p : ’ C 
_ ‘ ‘, 

i fil y 
“ i, hh a 

ig mad | cee ars , 
| ¢ b i oat ; 

f # [. , 4 

sot . 
be es i he ! A j 1 a 

) - , 
= ’ 

i hs 4 ns vn 1m ee ee 

A as j* ne fe sigrayle Do Ob ae aw renrl el ol 
e 1) Paqemcaans a 

Se mary in li ag 7 
th ne the nage os 
eee _ 3 

_? 
f 

. HF 7 
r J ral 

' | ak ~ 
t cal ae 

i « { ‘ =| a 
5 us ‘5 ¥ = 

; i 

Li iy 8 ey 



CALIBRATOR 
SOCKET 

S2-ac 

224 2]w PeMmact| PEMALY 
= Powe, 
+2200. 

Stat avo ff, 

PART OF R23) ag) 
Mic. GRIN mee FLV 

= 6 3 4) hearer 

Si\-A Feont - q 
Js 

air 
(o) 4 4 4 4 4 4 5 4 A 

4 3 : si 4 3. = 0 
(<) 3 he Ns s Va “fe “ft [Me ve Ke, 4 1oOV 

4 

= = > = = et = = = fr V2. 

> = = = ‘ot eS 
for O+ 2BON 

cxe-al* 

' x4) L22 | I Bice 
Tes! = 740 210% 10w 

AND SWITCH (S-1) SHOW!’ I PULL CCW (20M) POSITION. 
UNCTION Swrrcn G2) SHOWN ILL FULL Cow (FF) POSITION. one 4 4 
Lk CAPACITORS IN ua 220% SOOVOLTS UNLESS CTHEBMISE MoATED, “CML 3 4 otteey 
LL RESISTORS 1/2 WATT 20% UNLESS OTHERWISE INDICATED. we sean fact Ag Sond Sc 3 
ALL CHOKES IM ud + 16% UNLESS OTHERWISE, INDICATED, 4 oe FF 

4 = REKTON Sw v1 
+ et = + = 5 O*'SCV 

MIB -OAZ 
e, 

m1 

4220V 
Y  N¥4A-V2I2AKT +210 V 

es4 DETECTOR y 
OOK ru VIS GAQS 

eo) TOK W148 ALLA AUDIO QUTPUT a 
AIRO AMP 

Cie 
Ol 

04-1N459 
AQIT! VOK DETECTS oe 



a 

dsm emer a a tetera aw, ; 

- 
7 

¥ 

i ion om | ; ; 
— Sa anaes eo re ran abet sthenitipereterl lee setss j a I —e : ee as F ia T 

35 ’™ ye | Pas De: . ae ee 
Y he } ve ie a" oe / ah Sia 

r ~*~ 
i aa he'| iF wl “ | owt a * bo | 

4 a ‘ 

' , | oe |S ee eo et 
j “”s \' ? : 7 
i haere o ! 

, Tybee r 
= he re { ot ’ \y 

} ere ax rade trenkilave 
“ ete os ‘ i 

WEY 6G : Katee a « 7 wre: eed LAST epte 

kine a LS ie a Te ANT» ABET HLA) a 
TH PSone % 7 ag 4 y Y \ ETNA DAO elle Nae ep i 
i seer pul - ee i : BTR NT RO 

; Pw I ' Ee. a 
: ira te i us ty " eh zo 

' ike, - | 

Lh 
| Al a { wae | . ta 

. ae a aie apt ae 

Treat PMs apes 
_ eT arte 

wed 

f 
‘ + 

bed . 
5 it 

1 Ot 

’ 

: H 

j { 

ae ur ; Ne 
{ { 4 RE PAR pee _ whe \ ~ ae ‘ , on vage« a 

H Se a ee nd, a) eee ome ther oy ao oe heros ; eae PR ie are 

ap ere a ey 8 
24 }  eiNesier aie 
2 ner § geairAel ei 

4 
ae 

“he + cow nA iveihs 

pian tT iar nue | es 

ih sated are sr oe arma oa ote NIT td ah Fyn Ne yey 

_ masa pes: OORT ore 
: e tm pep di are " 

eel i 

ve “a 

i i 

: a ay 1 ut) ary - Y 

, ‘ i : t eo 



CALIBRATOR 
SOCKET 

f. 
oon R09 

+2200 
Otpas 

PART OF R31 ae C37 
MIC. GAIN 

S1-A FfonT 

()) 4a 4h 4K 4 5 
a 3 Ss 

S$} tO s Nes “Nn I [ve 

= = Fp eS Sa a Sn 

> = = = : 
son O+2BOV 

cx. 
121 L22 Qi TE 206 ts: oS TSORLIO% Ow 

AND SWITCH (s+) SHOW: 1a PULL CCW (20M) POSITION, Pe . A 
UNCTION Swrrcn G2) SHOWN i FULL Cow (OFF) POSITION. = sy 4 
LA CAPAC TIORNS 14 suas p 22% SCOVOLTS UMLESS CTHERVISE AITICATED, 3 4 - A E O+220v 
LU BESS TORS V2 WAT 270% UNLESS OTHERWISE INDICATED, wa EM ei 7 9 
ALL CHOKES. It ut + 10% UNLESS OTHERWISE INDICATED, ab od K 

i = REXKTON Sw 

— O*Sov 
“tf | a | Hy) wm 

MIB -OAL 



Me 
4 - : F y od f 7 

a, Lihat A es =A #4) 
iY : ‘A i 7 Ae hi te i . 

be i 5 SW ad ree ; ut 7 ‘ lencha dn bane eenual st ar ele ameter mit noha a 

a ‘ 1 an vie 6k 

“H } Fi 7 ‘ if ; 
\ 

: 
ay . 

} 
7 

|. of aoe i 
' 

i : 
= } rr — ee aE ee oe 

{ ; ; 
5 ' A ‘ 

; iM 1 
i { 7 | f. 14 ‘ 

; i so me 
q i t T ie ih oe ie aie seo | ? mht | @ie/ x [ary 

' Dis ne hy . pel , A x 4 i Sf 

ie 
a i) i 

YI Ga ites 
* i i a < ¥ ‘ ' +. we, 4 } a @ ’ 

ry 4 

4 j Bra Ui 
yt > > 

Laie 
= : 

Ag . 
ee 4 “ rw » ht ab aie: Set Welt a f , t } : v4 

f ; tha \y ie A é - , j x va 
{ vy ad ~~ 4 . ‘ob f 

no 2 done { ie pa , 
| " ry : i } } ; ia “ge i. , { il 

‘ f Ky ’ ' Fs ’ e = 

i j ‘ 
7 

re ‘ { y ij 3 

awe ys pr So Lt 
: : ’ : b ~ eo 7 

. ae ee aera sae Bah iene Seana ae é' : P ie ab Ti erate 6 el Nh Ai alt 
af wh he ‘out ee ee an eile ae see 

ve are. OPH ee Dre eer Pe 
t Ni + | ~ ASS ae 22 oreoneg® ae 

cr j 
‘ 

\ z 

= 

i 

J e 

XW oe eee er, sae ee Pen eiertiiens bind 1a ees j oe ot G8 wet a Deny ee op - oo eer a amen oT eons ore 
es ay ih 1 eet 

nee 

ee = | 

ee ee ee Adhere 

ij a : 5 4 : - 

’ = 2 k ‘ i — : . oa" 
F ( ‘ ay ’ i 

or n mA, / ve nt ig 
AA Cn aah | ame GAP NY 

a ft ae Nie Gi) SU 



EXCITER 
TUNE 

RID 
VB-12BN7 VS5-'2A6 
DRIVER ‘eee VFO C130 

see 220% 

> Sa A ea 
R20 B72 

\KAION looxtickXS 

uw C46 
= 220 eal 

Bes = = = 
O . - 

sf “3 iq +150 

NOTES: 
ie L BAuD Swiicw (s-!) SHOWNIINA 

2. FUNCTION SwrtcH G2) SHOWN In 
SALL CAPACITORS IN a1 3 22% SO 

aes 4. ALL RESISTORS 1/2 WATT T20% U 
S.ALL CHOKES IN ut + 10% ULES 

ViO:IZBAG 
IST VLE 

1S cn3 c¢ 

Ses ZT 338 0% 
= ey & 1008 



1 "A 

i 

: inlgrts i 

— — rm a — ee te - 
: enh hte 

- : . pore tee ne teats pi ae REE orem HN la 
i ape a ' | Qatar By I ; 

f bd o. : ; Fh sip eu 
bs akan, awn a q J annem gerveniel ed, ate } i ae | i ‘ ree = 

a aw : ? i ri tg hn § t 

aby ! r { ' ‘ Saal =o eae | ‘ ues j ] , f dims pe i » oe 

:, : stat ne pe *° 2 3 
: “im ioe ; 4 ght ers 

wb t vo ) i + 
, 

I, ahd 
} rat . ee =] 
} ; } ere 
a na ws ] + ? 

108 } hei? | y 
PrN De H | 

ye a 7” j 4 

~ r 4 

’ 

i : I ' n i b 
Maken id aie 

~ pr i ¥ | ‘ 

\* » } f i & a! 
¥ oi Ay § ) 

‘ i , 
TA pad ! { j f F* 

: | 

= ; ONT 

{ } s 

° . —— we ig a 

hid ole, 
_ Be pln ci!) 9 ieee pretCarhy Pasha 

me “we 1 ey acl a oven pine Ab Samat: beet tee 
en : = > hapenvohieen iia omen Same 

: Jt paaanane. Pb elie nat anis SiN Adc eaten 
; 4 fe aslo oe 

; t ca | ; ie 

\ “ho er : 
' i, / 7 

marae a Be -.. is 

i i? 

roi a 
‘ ; 

tee ‘ Ae 

4 e : 
See «th € rns Lf a 

| } 

ron | 
oH ee ot wes eerie ie penton aie 

vos 

tee re 

Os 
Phan, Semmnly — pas 

/ 

—preainet va Sh he es 
oT NE Agen a 

Be rome 99 cen te # 
a 

- 

jae 

ae | 
Sx Se espey = mame 
Maes Ema et 14 may aa ne ie 

. ’ - ss 5 marred ‘ 

Stns nies iy SM i UE cicero | sue \ 

a j 

| rae od Line | * 

ee ee 2 ead 

‘ 
ta - 

i 

y +4 

' 

ty ; 

— oreeenetinetinedinesimescnhteatienatine ean EL. ookeet ek tet e e eee e e  eee 

i if 

a ty “ S 

\ 
‘ 1 

‘ t 4 2 

apt 8 HR 

pee he 

it set 

te meme x a a net 

.¥ 
ae 

wh 

—— 

- < 

hoxie a £ ~ : H i = 5 t 

; 

Sleied eae “eae sR res 

Pah ‘ie Wd 



Yn \2A07 
fe eS 

Rs RZD 
JOOK 

VA 2 6EHB 

| = 

1SOt3% 

ccs 

yy 



ponent acuenceryhilemseay cet 

, Cn , i cn 
"yh 

+ ] = et he noe 

ty 

' 

re 
1 

i 

‘ i 

i 

' 

‘ H _ % ~~ 
i 

ry . 

\ : i th seh r 
‘ Thy i 

- - 
: 

. = . * 
" .! ‘ 

i 

| ‘ } n 

a ral) } “9 
he 

b get 

1 \ . 

) 

i be 

% ‘J ‘ ayy 4 

f ~2) 

= ay may Yo 

r ~~ 

, a 

bee 

‘ o¢ 

ee 

n 

Vow 

Lie / 7) 

} 
& a y 

r r ‘ * ~~ 
Poy a 

i ane waz ; 7 bt 

\ ihe - | mney y 

‘ : ¥v LF 

t ’ 

H aig 
‘ ‘ v 

anaes Gecsetryralss 1 p I 

aw q tpt poems 
; t ele 4 

a), ey 

; ' Wee | ta fier 
i ¥ Ay oe f : 

/ a oe ef 
; ; f 

j whoa ' 
tage “ \ j 5 pa vy ” yt aa Cayenne 

‘ me, : i “se ie : Wo 
= fo 5 Sas ery A nn t+ oats ly T ey SURI 

? ¥ pol, Lt: 
i a » i wy! i 3. 

ay ew ; Saws 2 p 

eee | YET i! ae es 
i | sn 

i } ¥ are hated +e iid Lac sly 
i a ' he ee ' ol > \ ine 

Ve ee es) 7 
Rip iP ved Gm ate y J z ae he 

5 “ir east 
el Soe oer ie geo + ne. 

vs ee oe eer or parte 

— eee eee Pear tne ——e~ SR, 
EY SON Aa reaeinn vale if Fe ee tte rm 

fytee A 0 le ele a sinned il 
ne ey ees 2 Menrean gee, beeganinars bse tie “a the 

: P : 

a LL j t 



CUSTOMER SERVICE BULLETIN 

May 31. 1966 

NCX-3 

CSB 66-2 

National Radio Customer Service Bulletins are provided free to all 

registered owners of our equipment. Information contained herein 

is gathered from our factory and field service organizations as well 

as from National owners. 

We do not recommend the "automatic" incorporation of modifications 
except when the trouble description is identical to your problem, or 

when suggested for preventive maintenance. 

CHIRP ON CW 

It has been brought to our attention that some NCX-3's exhibit chirp 

on CW. This is due to an RF voltage being fed back to the voltage 
regulator tube, V-18. 

The above condition can be eliminated as follows: 

Remove the red wire from Pin 1 of V-18 and reconnect to Pin 6. Add 

a 2.5mh 50ma RF choke between Pins land 6. Adda .0l uf discap 
from Pin 6 to ground. Solder all connections. 

IMPROVED NEUTRALIZATION AT 3.5 Mc 

a.) Place a solder lug under the holding screw of C-17, nearest the 
driver coils. Remove the ground end of C-138 from V-2 ground ring 
and reconnect to the new lug. Dress this capacitor flat against the 

chassis. 

b.) Redress R-5 flat against the chassie so that it does not "look" 
into the plate circuit through the ventilation holes. It may be necessary 

to splice a wire to R -5 so that it lies flat. 

c.}) Move C-23 from top of terminal strip down into the rivet holes 

and place close against sub-chassis. Place coax grid drive lead in lower 
hole also, and tuck under cable harness. 

{over) 

Nationa: Radio Company, inc. - 37 Washington St., Melrose, Mass., O2176+ Area Code 617-665-2800 - TWX-617-665-S5032 

a Wholly Owned Subsidiary of National Co,, Inc. 
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NCX-3 (cont. } 

dad.) The correct setting of C-17 must be determined at 14.2 Mc. It 
should now be possible to get full output, or very close to it, at the dip 
at 3.5 Mc. 

IMPROVED RECEIVER SENSITIVITY 

AND GRID DRIVE 

Remo ve R-44 at the screen grid of V-10. Do not replace. 

IMP ROVED TRACKING OF 80 METER 
GRID DRIVE 

Change C-18 from 240pf to 220pf 5%. Repeak 80 meter driver coil. 

IMPR OVED RECEIVING AUDIO QUALITY 
ON SSB 

Change C-82 from . 01 to . O2uf. 

INCREASE D DRIVE AND RELIABILITY 

We have found that changing the driver tube from 12BY7 to 6GK6 reaults 
in improved reliability and greater drive. The following changes are 
hecessary in order to substitute the 6GK6: 

a.) Change R-1J1 to 100 ohms 1 watt. 
b.} Change R-13 to 100K ohms 1/2 watt. 
c.} Change V-4 to a 6BE6. 
d.} Remove the ground from Pin 3 of V-4, 

e.} Locate the brown wire going from Pin 4 of V-4 to Pin 5 of V-3. 
Remove from Pin 4 of V-4 and reconnect to Pin 3 of V-4. Connect a 
12 ohm 10 watt resistor from Pin 4 of V-4 to Pin 5 of V-3. 

(6866) ¥¥ V3 (6Gke) 
4 /\3 S/N 

wr 

lav 4A we 100 

f.) It will be necessary to repeak all driver and mixer coils. 

(over) 
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NCX-3 (cont. ) 

INC REASED PERFORMANCE 

NCX-A supplies with serial numbers beginning with 44, 49, 57, 63, 69, 
or 72 may be modified for increased output. 

The modification may be easily made by connecting a 660 ohm 10 watt 
resistor in parallel with the two 330 ohm 10 watt resistors R-5 and R-6 
in the NCX-A supply. Designate the new resistor R-9. 

r-£ £-G 

R-4 

With this modification, the NCX-3 and the NCX-5 may be used with the 
same supply. 

NCX-A supplies with serial numbers beginning 73 or higher have this 
resistor added at the Factory. 

Service Department 
NATIONAL RADIO COMPANY 

Technical Services Section 

CWH:vfl 

Distribution: All NCX-3 Owners 

List °L"' 

List "F"' 
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NATIONAL RADIO COMPANY, INC. 
A WHOLLY OWNED SUBSIDIARY OF NATIONAL CO., INC. 

Tet, NORMANDY 38-4860 

CABLE ADURESS “NATCO” BOSTON 
37 WASHINGTON STREET 

MELROSE 76. MASS. 

ESTABLISHED 1914 

Dear O. M.: 

We'd like to thank you for purchasing the NCX-3 transceiver, and at the same time 
provide you with a few hints and kinks which will help you to get even more enjoyment out 

of your new rig: 

1. First of all, please mail your warranty card immediately, since as 
sooon as it is received you will be placed on our NCX-3 customer 
service list to keep you immediately informed of forthcoming 

accessories, modifications or improvements, service notes etc, 

rae Choice of microphone is important, since the NCX-3 is designed 

to provide the smoothest, cleanest audio possible. All necessary 

filtering and restriction of audio bandwidth is done in the NCX-3, 

and a so-called "restricted" or "communications quality" micro- 

phone will undo this design feature. Avoid ceramic or crystal 

microphones designed for Citizens Band use, since these mikes 

are usually designed to sell for a price -- and sound like it. Use 

the best microphone you can afford -- preferably a flat, wide range 
dynamic. We've found the Electro- Voice 664 and Shure 545 to be 
extremely good for fixed station use, although relatively expensive, 
and the Shure 10-4 dynamic and the new EV 600E are excellent for 

mobile application. 

3: PA screen current is one of the best indicators of proper operation 

of the NCX-3, and since there is no separate screen meter in the 

NCX-3, an excellent substitute is the VR tube at the rear of the 

chassis. Should the final amplifier be operating improperly, 
excessive screen current will be drawn by the 6GJ5's which will 
cause sufficient voltage drop in the +280V bus to extinguish the VR 
tube (and simultaneously remove all oscillator regulation), The VR 

tube should stay lit with full carrier inserted during tune-up, and 

should not extinguish on SSB voice peaks, Typical reasons for VR 

tube trouble are insufficient loading, excessive microphone gain, 

low primary voltage to the power supply (low line voltage with the 

NCX-A, low battery voltage under idling or engine-off conditions 
with the NCX-D}, or use of an improper power supply. It's always 

a good idea to glance at the VR tube after loading up on a new band 
to make certain everything is O. K. Caution: Deo not attempt to 

tranemit with the NCX-3 if the VR tube indicates a malfunction, 
since the result will be distortion, frequency shift, non-linearity 

etc. A quick check of the above trouble areas will show where the 

difficulty lies. 

Again, thank you for buying National, and we will welcome your comments on your new 

Muah seedaee 
Mike Ferber, W1GKX 

Equipment Sales Manager 
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CUSTOMER SERVICE BULLETIN 
January 2, 1964 
Sales Bulletin: #CIB 63-8 

Enclosed you will find two resistors to be installed in your NCK-3 per the instructions 
provided. Total time to make the mod should be no longer than five minutes, 

As you may be aware, the NCX-3 is susceptible to an "FM" effect on apeech peaks, 
resulting from overmodulation, improper loading, insufficient low Bt, etc. Since 
they may be closely controlled by the operator, most, if not all, of these problems 
are absent during fixed station operation. However, mobile operation by its nature 
is such that it is often difficult to keep from hitting the rig too hard or to be 
certain that the transceiver is tuned right on the button. Accordingly, one or a 
combination of the above can result in a signal that "FM's", 

We strongly encourage you to make this change at your earliest convenience, as it 
results in quite a dramatic improvement in the operating characteristics of the NCK-3,. 
The result of this modification is the complete elimination of any "FM" tendency, even 
under exaggerated mistuning or too-high microphone gain, In fact, tests we've run on 
many units at the factory indicate that it is impossible to make the NCX-3 "FM" with 
the mod installed, unless voltage is so low that the VR tube will not ignite (a con- 
dition which should never ee There are a couple of desirable side effects as 
well-=power output is increased, and overall linearity is improved. We mst say that 
we've never had anything but compliments in either of these areas, but we make the 
point anyway. We suggest that you make the mod even if you don't operate mobile, if 
for no other reason than to bring your unit up to date with the latest NCX=-3's being 
ahi pped. 

Modification Instructions 

Remove your NCX-3 from its case and turn upside down with the front panel facing 
you, You will note that at the rear of the chassis just in front of the Jones power 
plug is the 40-40—20 MFD filter capacitor, C96, and the voltage regulator tube sooket, 
V1gé-OA2, The resistor, R1O7 (2.5K wire wound), should be removed from the circuit, 
This resistor is connected from the 40MFD section of the capacitor, C96, (the section 
where there is a junction of two red leads and which is nearest the PA load capacitor) 
to Pin 5 of the VR tibe OA2, 

Now from Pin 5 on the VR tube sockst solder the new 3.9K resistor. The other end of 
this resistor should be soldered to the terminal on the barrier strip nearest the VR 
tube socket where there is also a purple lead and one end of a 750 ohm resistor. 
(These parts should remain soldered to this terminal). Dress the leads so they are 
as short as possible. 

The next resistor to be replaced is R1O (8.2K gray, red, red, silver), This resistor 
is connected between Pin 3 of the Jones power plug and one leg of the bias control, 
R9, This resistor should be removed from the circuit, and the spaghetti tubing 
removed from the resistor. 

The 4.7K resistor supplied should be cut so that about 3/4" of lead remains on either 

National Radio Company, inc. + 37 Washington St., Melrose 76, Mass. - Araa Code 617 NOrmandy 5-4800 « TWX-617-665-5032 
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side, Place the spaghetti tubing on the leg of the resistor that will be soldered 

to the bias control. The new 4.7K resistor should be soldered to the same points 

as was the 8.2K resistor which was removed, The resistor should also be dressed 

jn the same manner, 

A double check should now be made for possible errors or short circuits, Replace 

the transceiver in the cabinet, and secure all the mounting screws. This will 

complete the modification of your NCK-3, 

73, 

Customef Service Manager 

EW /tlw 
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FOR NEGATIVE BATTERY GROUND 

USE TERMINAL 6 (GOLD LINE CONN) 
OF NCXD SUPPLY FOR HEATER SUPPLY 

WHEN THE NEGATIVE BATTERY TERMI- 
NAL IS GROUNDED. 

FOR POSITIVE BATTERY GROUNC 

USE TERMINAL 4 (COTTED LINE 
CONNECTIONI}GF NCX D SUPPLY 
FOR HEATER SUPPLY WHEN POSITIVE 
BATTERY TERMINAL 1S GROUNDED 

+ 

HTR 
(-GND} 

-B8O 280 700 
VOLTS 

POWER COM HTR 
SWITCH GND (+GND) 

TO SPKR 

+280V 8+ 

PLUG SHOWM FACING 

CONNECTOR END. 

{WIRES ENTERING FROM REAR) 

TO SPKR 

Figure 3. NCX-D Wiring Connections 
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