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TRADE NAME National Models HRO-R1 (Rack), HRO-T1 (Table)
MANUFACTURER National Co., Inc., 6l Sherman St., Malden 48, Mass.
TYPE SET AC Operated Multi-Band Communications Receiver
TUBES Sixteen
POWER SUPPLY 110-120 Volts AC ' RATING .880 Amp. @ 117 Volts AC
TUNING RANGES Coil Set Range Coil Set Range
14.0 -30.0MC G .iviiinnnns 180 - 430KC
7.0 - 14.4MC H.......... 100 - 200KC
3.5 -17.3MC } 50 - 100 KC
1.7 - 4.0MC AA. ... ...l 27.5 -30MC
900 - 2050KC AB ......... 25 - 35MC
F...... 480-960 KC AC ......... 21.0 - 21.5 MC

HOWARD W. SAMS & CO., INC. + Indianapolis 5, Indiana

*'The listing of any available replacement part herein does not constitute in any tent, in any manner, is prohibited. No patent liability is assumed with respect to
case a recommendation, warranty or guaranty by Howard W. Sams & Co., Inc., the use of the information contained herein. Copyright 1952 by Howard W.
as to the quality and suitability of such repl part. The bers of these Sams & Co., Inc., Indianapolis 5, Indiana, U. S. of America. Copyright under In-
parts have been compiled from information furnished to Howard W. Sams & Co., ternational Copyright Union. All rights reserved under Inter-American Copyright
Inc., by the manufacturers of the particular type of replacement part listed.” Union (1910) by Howard W. Sams & Co., Inc.” Printed in U. S. of America
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A PHOTOFACT STANDARD NOTATION SCHEMATIC
©Howard W. Sams & Co., Inc. 1952

VOLTAGE MEASUREMENT CONDITIONS

FUNCTION SWITCH IN "AM" POSITION UNLESS NOTED
LIMITER SWITCH IN "OFF™ POSITION UNLESS NOTED

B+ SWITCH IN "ON" POSITION

CALIBRATE SWITCH IN "OFF" POSITION UNLESS NOTED
AVC SWITCH IN "ON" POSITION UNLESS NOTED

RF GAIN CONTROL FULLY CLOCKWISE UNLESS NOTED
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DC Voltage measurements are at 20,000 ohms per volt; AC Voltages
measured ar 1,000 ohms per volt.
Socket connections are shown as bottom views.
Measured values are from socket pin to common negative.
Line voltage maintained at 117 voles for voltage readings.
Nominal tolerance on component values makes possible a variation of
+ 10% in voltage and resistance readings.

Volume control at maximum, no signal applied for voltage measure-
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ALIGNMENT INSTRUCTIONS

MAIN TUNING DIAL

The main tuning dial should normally give no trouble.

In the event that the dial should become removed from the receiver it should NOT be operated until mounted on the capacitor shaft with
set screws tight. The dial is designed to rotate for ten revolutions and if it is turned farther, damage to the mechanism may resuit.
Procedure for re-mounting the dial is as follows:

(a) Place the dial on the shaft, tighten set screws and turn the dial counter clockwise to fully mesh the capacitor plates. Tips of the rotor
plates should be flush with the edge of the stator plates.

(b) Loosen the set-screws and rotate the dial slowly to read zero. ) .
(c) Tighten the set-screws and check to insure that the tips of the rotor plates are flush with the edge of the stator plates. Slight readjust-
ment may be necessary and this done by loosening the set-screws, readjusting the dial position, and tightening the set-screws again.
Should it ever be necessary to remove the dial, turnto 250 before removing, and do not disturb the setting of either the dial or capacitor
until reassembled. When the dial reads 250 the springs on the back of dial should be straight up and down.

It is important that the backplate and dial do not be come separated, as they may be returned inan incorrect relationship and the proper
dial numbers will not appear in the dial windows.

To determine that the two parts are correctly positioned proceed as follows : .

{a) Locate small window near outer edge of dial backplate and also locate the dial number window on face of dial which is 180 removed
from the small backplate window. -

(b) Hold dial so backplate lies flat in palm of left hand and with right hand rotate dial knob until 250 appears in dial window,

(c) If dial is properly adjusted the pointer at the outer edge of the small window lines up with a marked tooth on the dial itself. It will
be found that the dial and backplate can be moved so that the backplate pointer will mesh between teeth at points equidistant from the
marked tooth in either direction. .

(d) If, by checking as in paragraph (c), the dial is found not properly adjusted, it will be necessary to separate the backplate and dial
enough to bring the two gears out of mesh and then remesh them at another point, repeating until the correct mesh is found.

SLIDE RULE TUNING DIAL

To set the pointer: .
(a) Check the main dial at zero setting to see that the tips of the rotor plates are flush with the edge of the stator plates.

(b) Sct the Band Selector Control so that the "D" scale appear. A
(c) Set the main tuning dial at 480. The correct setting of the pointer for this position is at 4 MC on the dial scale. It should be drawn
along the cord to the correct position and cemented securely, meanwhile being careful not to disturb the capacitor setting.

"ALIGNMENT INSTRUCTIONS

This receiver has been carefully aligned at the manufacturer's laboratories and is very stable. Realignment should not be necessary unless the re~
ceiver has been tampered with or unless component parts or tubes have been replaced.

It is to be preferred that the individual aligning the receiver be one who is familiar with communications receivers and experienced in their alignment.
The following test will determine the necessity of IF amplifier alignment:

1. Adjust the receiver for normal operation with the antenna disconnected.

2. Connect a pair of head phones to the phones jack.

3. Set the AVC switch at OFF.

4, Set the conirol switch at CW.

5. Set the phasing control at zero.

6. Set the selectivity switch at 5.

7. Set the RF gain at 10.

The AF gain control may be adjusted for comfortable listening volume and will not affect the test results.

Adjust the CWO control to a point where the predominate pitch of the background noise is lowest and a distinct crystal ring is heard. Note this setting
of the CWO control.

Turn the selectivity switch to the off position, and again adjust the CWO control for lowest pitch of background noise.

Compare this setting of the CWO control with the first setting.

If they are identical, the IF amplifier is correctly aligned to the crystal filter frequency. If they are not identical, perform the IF amplifier alignment.

IF AMPLIFIER ALIGNMENT

Connect the high side of an accurately calibrated signal generator to the stator portion of the mixer section of the main tuning capacitor,
Mi3. Connect the low side to chassis. Connect an output meter to the output terminals of the receiver.

Set the control switch at CW.

Set the AVC switch at OFF.

Set the phasing control at zero.

Set the selectivity switch at 5.

Set the AF gain control at 10

Set the RF gain control at 9

Adjust the signal generator for an unmodulated signal at approximately 455 KC and a generator output of approximately 100 micro-volts.
With the receiver operating, set the CW0 control to provide an audio beat-note somewhere between 400 and 10000 cycles. The pre-
sence of this beat note is checked by connecting head phones or speaker to the receiver. If difficultly is encountered in obtaining such a
beat note, adjust the CWQ transformer trimmer, Al.

Slowly tune the signal generator between 453KC and 457 KC while watching the output meter for a sharp peak.

This peak indicated that the signal generator is tuned to the frequency of the IF crystal filter. Leave the generator at this setting for step 1
of the IF alignment.

Set the selectivity switch at OFF and the control switch at A. M.

SIGNAL SIGNAL BAND RADIO
DUMMY OuTPUT
GENERATOR GENERATOR | SWITC DIAL ADJUST REMARKS
ANTENNA COUPLING FREQUENCY | ~ POS. SETTING METER
Direct High side.to stator of mixer JF Crystal [Plugin Point of non- Across outplt A2,A3 [Adjust for maximum output.
sgction of tunjng gang. Low [frequency. |any unit interference. |terminals. A4,A5 |Attenuate signal generator when necessary,
jside to chassis. (See above} A6,AT |to avoid overloading of circuits.
(400uMod.) AB,A9-
Al0, ANl
Al2,Al13
Ald, Al5
" " [Frequency " " " Al4 Set the selectivity control at 1 and adjust Al4
pf Step 1 for maximum output.
plus 2KC.
" " Frequency " " " Al6 Set the selectivity control to "Off'" and adjust
pf Step 1. 16 for maximum output.
Turn the modulation of the signal generator off and set the control switch at CW. Rotate the CWO Control fully clockwise, where it should

coincide with 5 on the scale, . If it does not, loosen and set to 5. Set the CWO control to obtain a zero beat with the signal generator. If the
zero beat does not occur at 0 on the control dial, carefully re-adjust Al for that condition.

GENERAL COVERAG!

The original atignment at the manufacturer's laboratories has been made with the use of precision, crystal-controlled test oscillators. Re-
alignment requires that a reliable test stgnal source be available. The signal source should be of 1% accuracy, or better.

The need for realignment of the HF oscillator of any band is indicated when the frequency calibration of the receiver dial is in error by more
than 1% at the high frequency end of the band in question.

Perform alignment as follows:

a. Disconnect the antenna.

b. Connect an output meter across the receiver output terminals.

c. Set the control switch at AM

d. Set the AVC switch at OFF

e. Set the selectivity switch at OFF

f. Set the RF gain control at 10.

g. Set the bandspread switch in the general coverage position,

h. Set the AF gain control to provide a suitable output level.

j. T};e ant. trim. and the osc. trimmer controls should be set with the pointers in vertical position, arrowheads pointing toward the top of the
receiver,

fParticu;ar fare must be taken when adjusting the high frequency oscillator trimmer in each coil set. This adjustment is the me listed first
or each set.

It is essential that the high frequency oscillator operates at a frequency above the RF amplifier frequency and not below. Check by tuning

in the image of the test signal which must appear 910 KC lower on the dial.

Failure of the image to appear at the proper point is corrected by decreasing the capacity of the oscillator trimmer until image and fundamental
signals appear at their normal place on the dial.

After alignment of any coil set, the tracking at the low frequency end may be checked by slightly pressing the outside rotor plates of the main
tuning capacitor section.

A change in capacity in either direction should decrease the receiver gain if the stage is tracking properly.
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ALIGNMENT INSTRUCTIONS (CONT.)

13
14

18

19
20

21

22

23

24

25
26

27

28

29

30

31

32

DUMMY SIGNAL SIGNAL BAND RADIO OUTPUT
ANTENNA GENERATOR GENERATOR | SWITCH DIAL METER ADJUST REMARKS
COUPLING FREQUENCY [ POS. SETTING
2700 High side through 2700 to 30MC Plugin |30 MC Across Output TTpos.8) | Adjust in order given for maximum
carbon {Ant. input terminal. Low (400Mod. ) |coil set Terminals. A18(pos.8) | output.
resistor [side to chassis. "A" Al8(pos. 4)
" " 14.4MC " 14.4MC " A20(pos.18)] Adjust in order given, for maximum
A2l(pos.13)| output. Check step 4. Repeat steps 4 &
A22(pos.11)| 5 of necessary.
AT os-)
" " " Plug in " " A 8, Adjust in order given for maximum
coil set A25(pos.6) | output.
“B" A26(pos.4)
A27(pos.2)
" " 7.0MC " 7.0MC " A28(pos. Adjust in order given for maximum
A29(pos. 13) output. Check step 6. Repeat steps 8 & 7
A30(pos. L) | if necessary.
A3(pos. 9)
" " 7.3MC Plug in  |7.3MC " A32(pos.8) | Adjust in order given for maximum
coil set A33(pos.6) { output.
nen |A34(pos.4)
A35(pos.2)
" " 3.5MC " 3.5MC " A36(pos.16)] Adjust in order given for maximum out-
A37(pos.18)] put. Check step 8. Repeat steps 8 & 9
A38(pos.11){ if necessary.
A39(pos. 9)
2700 High side through 270Q to 4,0MC Plug in | 4.0MC Across output A40(pos.8) Adjust in order given for maximum
carbon Ant. input terminal. Low {4000 mod.)| coil set ter minals Adl(pos.6) output.
resistor side to chassis, "D" A42(pos.4)
" " 1.8MC " 1.8MC " A43(pos. 16y Adjust in order given for maximum
Ad4(pos.13) output. Check Step 10. Repeat steps 10
A45(pos. 11) & 11 if necessary.
A46(pos. 9)
" " 2.0MC Plug in | 2.0MC " A47(pos. 8) Adjust in order given for maximum
coil set A48(pos. 6) output.
E” A49(pos. 4)

" " 1.0MC " 1.0MC " A50(pos.T) Adjust for maximum output,

" " 1.4MC " 1.4MC " A5l(pos.16) Adjust for maximum output. Check Step
12, Repeat steps 12,13 & 14 if necessary.

" " 0.9MC Plug in | 0.9MC " A52(pos. 8) Adjust in order given, for maximum

coil set A53(pos. 6) output.
e A54(pos.4)
A5(p0s.2)

" " 0.5MC " 0.5MC " A56(pos.T) Adjust for maximum output.

" " 0.7MC " 0.7MC " A57(pos. 18) Adjust for maximum output, check
Step 15. Repeat steps 15,16, & 17 if
necessary.

270Q High sige through 2702 tv | 400KC Plug in | 400KC Across output A58(pos.8) Adjust in order given for maximum
carbon Ant. input terminal. Low (4001Mod.)} | coil set terminails A59(pos. 6) output.
resistor | side to chassis. "G A80(pos.4)

" " 200KC " 200KC " ABl(pos.7) Adjust for maximum output.

" " 300KC " 300KC " A62(pos.18) | Adjust for maximum output. Check
step 18. Repeat steps 18,19 & 20 if
necessary.

" * 200KC Plug in { 200KC " A63(pos.8) Adjust in order given for maximum

coil set A84(pos. 6) output.
R AB5(pos.4)
A66(pos.2)

" " 100KC " 100KC " A67(pos.7) Adjust for maximum output.

" " 150KC " 150KC " A68{pos.16) | Adjust for maximum output.Check Step
21. Repeat steps 21,22 & 23 if
necessary.

" " 100KC Plug in |100KC " A69(pos. 8) Adjust in order given for maximum

coil set AT70(pos. 6) output.
ATl(pos.4)
AT2(pos.2}

" " 50KC " 50KC " AT3(pos.T) Adjust for maximum output.

" " T5KC " 19KC " A'4(pos.16) | Adjust for maximum output.Check Step
24. Repeat steps 24,25 & 26 if
necessary.

270Q |Bigh side through 2700 to 27.2MC " 27.2MC " AT5(pos.T) Adjust in order given for maximum
learbon [Ant. input terminal. Low IAT6(pos. 6) output.
resistor [side to chassis. A7 (pos.4)
A78(pos.2)
" " 27.2MC " 27.2MC " A79(pos.8) Adjustin order given for maximum
A80(pos. 5) outpt.
A8l{pos.3)
A82(pos.I)
" " 28MC » 28MC " A83(pos.16) Adjust in order given for maximum
A84(pos.13) output,
A85(pos.11)
A86(pos. 9)
" " 35MC Plug in [35MC " [A87(pos. 8) Adjust in order given for maximum
coil set A8B(pos. 6) output.
YAB" A89(pos .4)
[A90(pos. 2)
" " 25MC " 25MC " A8l(pos.7) Adjust in order given for maximum
A92(pos. 5) output.
A93 (pos. 3)
A94(pos. 1)
" " 30MC " 30MC " A85(pos. 16} Adjust in order given for maximum
A96(pos. 13) output. Check Step 30. Repeat steps
[A97{pos.11) 30,31 & 32, if necessary. Recheck
A98(pos.9) Step 30.




ALIGNMENT INSTRUCTIONS (CONT.)

33 v " 21.5MC Plugin {21.5MC Across output A99%(pos.T) Adjust in order given for maximum
{400V mod.) jcoil set terminals. A100(pos. 6) output.
"AC" Al01(pos.4)
A102(pos. 2)
34 " " 21M " 2 " \103(pos.8) "
c 1MC ’:lM-pos. 5)
A105(pos. 3}
Al06(pos.1)
35 " " 21, 3MC " 21.3MC " Al07(pos.16)|  Adjust in order given for maximum
Al08(pos.13)!  output. Check Step 33. Repeat
A109(pos. 11} Steps 33,34 & 35, if necessary.
All0(pos. 9) Recheck Step 33.
BANDSPREAD OSC.& RF ALIGNMENT

Bandspread alignment should not be attempted without the use of a signal generator of crystal accuracy. T
The entire range of test frequencies required may be covered with the use of nine crystals operating at their furdamental and harmonic frequencies.
The frequency of these crystals is as follows: 0.05, 0.1, 1.0, 2.0, 3.5, 5.0, 6.8, 7.0, 7.3, 14.4 and 15 megacylces.

Bandspread alignment must not be performed before general coverage alignment, since general coverage adjustments affect bandspread align-
ment.

The need for realignment of the HF oscillator of any band is indicated when the fr calibration of the main tuning dial is in error by more
than t 5 divisions.

The pre-alignment settings of the receiver controls for bandspread alignment are the same as for general coverage alignment EXCEPT that the-
bandspread switch on each of the plug in coils must be in the right hand or bandspread position.

After alignment of any coil set, proper tracking at the low frequency end of the band may be checked by a slight readjustment of the trimmers at
positions 1,3, and 5. Change in capacitance in either direction should result in a de crease in output, indicating proper tracking. The trimmers
should then be re-set at _the high frequency end of the band.

DUMMY SIGNAL SIGNAL BAND RADIO OUTPUT
ANTENNA GENERATOR GENERATOR | SWITCH DIAL METE| ADJUST REMARKS
COUPLING FREQUENCY | POS. SETTING
36; 2708 High side through 2700 to 30MC Plug in | 30 MC Across output Alll(Pos. T) Adjust in order given for max. output
Carbon | Ant. input terminal. Low (4000 Mod. ) Coil set terminals Al12(Pos. 5)
Resistor | side to chassis. AN All3(Pos. 3)
All4(Pos. 1)
31 " " 27.2 MC " 27.2 MC " Al15(Pos15) Adjust in order given for max. output.
Al16(Pos. 14) Check step 36. Repeat steps 36 and 37,
All7(Pos.12) if necessary. Recheck step 36.
Al18(Pos. 10)
38 " " 14.4 MC Plug in | 14.4 MC " AlYPos. 7) Adjust in order given, for max. output.
Coil set (A120(Pos. 5)
3 A121(Pos. 3)
A122(Pos.1)
39. " " 14.0 MC " 14.0 MC " A123(Pos15) Adjust in order given for max. output.
(A124(Pos. 14] Check step 38. Repeat steps 38 and 39
A125(Pos.12)  if necessary. Recheck step 38.
A126(Pos. 10
40. " " 7.3 MC Plug in | 7.3 MC " A127(Pos. 7} Adjust in order given, for max. output.
Coil set A128(Pos. 5)
e A129(Pos. 3)
M A130(Pos. 1)
mn o " 7.0 MC " 7.0 MC v A131{Pos. 15) Adjust in order given for max. output.
A132(Pos. 14, Check step 40. Repeat steps 40 and
A133(Pos. 12 41, if necessary. Recheck step 40.
A134(Pos. 10
42, " " 40.0 MC Plug in | 4.0 MC " A135(Pos. 7} Adjust in order given, for max. output.
(400v Mod. )| Coil set A136(Pos. 5)
"D" A137(Pos. 3)
A138(Pos. 1)
43 " " 3.5 MC " 3.5 MC " A139(Pos. 15 Adjust in order given, for max. output.
|A140(Pos. 14, Check step 42. Repeat steps 42 and 43
A141(Pos. 12) if necessary. Recheck step 42.
A142(Pos. 10)

FIRST RF STAGE ALIGNMENT WITH LOW IMPEDANCE TRANSMISSION LINE

If a low impedance transmission line is to be used with the receiver, it may be necessary to realign the first RF amplifier at the high frequency
end of each band. To check for this possibility, rotate the Ant. Trim. Control. The presence of two definite peaks in output indicates that the
first RF amplifier stage is tracking correctly, and either peak may be used. Lack of a peak, or presence of only one peak indicates improper
tracking and need for correction .

GENFRAL COVERAGE ADJUSTMENTS

Set the bandspread switch on each unit to be aligned to the left hand, or general coverage position.

Set control switch at AM.

Set selectivity switch at OFF,

Set Ant. Trim. Control pointer in a vertical position with arrow pointing to top of receiver.

Set AF gain control at 10,

Set RF gain to provide a suitable listening volume.

Coil sets A and D do not use a first RF amplifier general coverage trimmer but are peak-tuned by the Ant. Trim. control over the full
frequency range of each set.

Connect the antenna feeders to the receiver antenna terminals and tune the receiver to the signal frequency first shown on the General Coverage
Osc. and RF Alignment Chart for each coil set (Coil Set "A™ 30 MC, Coil Set "B" 7 MC, etc). Peak trimmers as follows for maximum
signal or if no signal is present, for maximum background noise. -

Coil set A Adjust Ant. Trim. Control
LITY B " A27

o " A35

" " D " Ant. Trim. Control
non g " AS5

o gy " A66

"3 " AT2

v aa " A78

now aAB " A90

n on AC " 2

BANDSPREAD ADJUSTMENTS

Set the pandspread switch on each unit to be aligned to the right hand, or bandspread position.
Set the receiver controls in the same manner 2s for general coverage. .
Connect the antenna feeders to the receiver antenna terminals and tune the receiver to the

and RF alignment chart far each coil set.
Peak trimg:ers as follows for maximum signal or, if no signal is present, for maximum background noise.

signal frequency first shown on the bandspread osc.

Coil Set A Adjust All4
EEEEORE " A122
w o onoc " A130
w v p " Al38

S-METER ADJUSTMENT

The 8-Meter balancing resistor, Rl, is used to obtain a zero meter reading in the absence of a signal input to the receiver.
To adjust set controls as follows:

1. RF gain control at 0.

2. AVC switch at AVC.

3. Control switch at AM.

4. AC switch at ON,

Adjust Rl for a zero reading on the 5-Meter.
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