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NATIONAL MODEL HRO-7T
TRADE NAME __ National, Models HRO-7R, HRO-7T

TYPE SET

(6868 Power Unit).

Band ®J"-50-100KC.

MANUFACTURER National Co., Inc., 61 Sherman St., Malden, Mass.
AC or Battery Operated Commercial Type Multi-Band Superheterodyne Recelver

TUBES (THIRTEEN) Types, 6K7 lst RF Amp., 6K7 2nd RF Amp., 6J7 Mixer, 6C4 Osclllator, 6J7 or
( 6K7" 1st IF Amp., 6K7 2nd IF Amp., 6H6 Det.-AVC, 6J7 BFO, 6H6 Noise Limiter,

6SJ7 AF Amp., 6V6GT Power Output, OA2 Voltage Regulator, 5Y3GT Rectifler.
POWER SUPPLY 110-120 Volts AC, 220-240 Volts AC (697 Power Unit) or 6 Volt Storage Battery

TUNING RANGE - Band "A%-14.0-30.0MC, Band "B¥_7.0-14.4MC, Band "C"-3.5-7.3MC, Band "D"-1.7-4.0M

Followl Bands available 1f desired)
éand "E"§%OO—2050KC, Band "F"-480-960KC, Band "G"-180-430KC, Band "H"-100-200KC,

HOWARD W. SAMS & CO., INC. « 2924 East Washington Street «Indianapolis 7, Indiana

**The listing of any available replacement part herein does not constitute in any
case a recommendation, wggranty or guaranty by Howard W. Sams & Co., Inc.,
as to the quality and suitability of such repl part. The bers of these
parts haye been compiled from information furnished to Howard W. Sams & Co.,
inc., by the manufacturers of the particular fype of replacement part listed.”
“Reproduction or use, without express permission, of editorial or pictorial con-

tent, in any manner, is prohibited. No patent liability is assumed with respect to
the use of the information contained herein. Copyright 1948 by Howard W.
Sams & Co., Inc., Indianapolis, Indiana, U. $. A. Copyright under International
Copyright Union. All rights reserved under Inter-American Copyright Union
(1910) by Howard W. Sams & Co., Inc.” Printed in U. 5. of America
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A PHOTOFACT STANDARD NOTATION SCHEMATIC
© Howard W. Sams & Co., Inc. 1948

TYPE 6863 POWER UNIT

4820-12

MAIN TUNING DIAL

The main tuning dial should normally give no trouble.
1f, however, the dial should become removed from the
Receiver 1t should NOT be operated untll mounted on the
condenser shaft WITH SET-SCREWS TIGHT. This 1s because
the dial 1s only designed to rotate for ten revolutions
{0 to 500) and if turned farther than this the mechanism
will be damaged. When mounted on the condenser, limit
stpops protect the dlal provided the assembly is properly
dong. The procedure for re-mounting the dial is as
follows:

(a) Place dial on condenser shaft, tighten set-screws
and turn dial counter-clockwise to fully mesh condenser
rotor plates so that the tips of the rotor plates are
flush with the edge of the stator plates.

(b} Loosen set-screws and rotate dlal slowly until
dlal reading has decreased to zero.

(c) Tighten the set-screws.

(d) Check posltion of rotor plates at zero. The tips
of the rotor plates should be flush with the edge of
the stator plates at zero. A slight adjustment may be
necessary and thls Is done by loosening the set-scCrews,
adjusting the position of the dial and tightening the
set-screws again.

It 1t 1s necessary to remove the dial at any future
time, turn to 250 before removing the dial, and do
not disturb the setting of elther the dial or condenser
until reassembled. If In doubt about the correct posi-
tion, inspect the springs on the back of the dial. When
the dial reads 250 these springs should be straight-up-
and-down, they must not be tipped to one side.

It 1s important that the backplate and dial do not
become separated.

“The backplate 1s held in place by two sprin%s so that
1ts gear teeth mesh with the dial gear teeth In correct
relationship for proper dial operation. If this back-
plate should be sprung out of place, it may return to
an Incorrect position and the proper dial numbers will
not appear in the windows when the dial is used. To
ascertain that the two parts are in correct position,
proceed as follows:

(a) Locate small window near outer periphery of dlal
backplate and alsoc locate dial number window on face
o{ dial which 1s 1800 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 previously located dial window.

(c) If dial is properly adjusted 1t will be noted that
the pointer at the outer edge of the small windew lines
up wlth a marked tooth on the dial 1itself. It will be
found that the dial and packplate can be moved so that
the backplate pointer will mesh between teeth at points
equi-distant from marked tooth In either direction.

(d) If by checking as 1n paragraph,(c), the dial is
found not properly adjusted, it will be necessary to
separate the backplate from the dialfar enough to bring
the two gears out of mesh and then re-mesh the two parts
until the proper setting 1s found. A number of trials
may be required before the correct mesh is found.

BANDSPREAD SWITCHING PROCEDURE

The bandspread switch for bands A, B, C and D are lo-
cated on each coil set. Inspection of the coil set termi-
nal panels will show several small rectangular metal
pleces. There are two of these metal pleces or terminal
blocks on each coll which are tapped and countersunk fcr
a flat-head machine screw. It will be noted that these
terminal blocks correspond to contacts numbered 1 and 2
on the anterma and RF coils and to contacts numbered 2
and 3 on the oscillator colls. Looking at the coll forms
from the front and top the bandswitch screws must be 1n
the left-hand position (in line with contact #2 of the
antenna and RF coils and contact #3 of the oscillator
coll) for general coverage tuning. On the schematic dia-
gram and the circult dlagrams of the individual colls
this position is designated with the letter "B". The
coll range will be shown on the top scale of the call-
bration chart on the front of each coll set. To change
to bandspread 1t 1s necessary to move the screw to the
right-hand position (in line with contact #1 on the
antenna and RF colls and contact #2 on the osclillator
coil). On the schematic diagram and the circult dlagrams
of the Individual coils this position 1s designated with
the letter "A". The coil range will be shown on the bot-
tom scale of the calibratlon chart on the front of each
coll set. The numbers shown on the schematic diagram and
the circult dlagrams of the individual colls correspond
to the contacts as they are numbered on each coil set.
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VOLTAGE AND RESISTANCE TAKEN WITH AC LINE SET AT 115V AC.
VOLTAGE AND RESISTANCE TAKEN ON BAND "D".
SELECTIVITY CONTROL IN OFF POSITION.

TONE CONTROL SET Al HIGH POSITION.

RF GAINLSET AT MAXIMUM. AF GAIN SET AT MINIMUM.
PHASING CONTROL AT O. AVC'ON. B+ SWITCH ON.
RADIO-PHONO SWITCH IN RADIO POSITION.

VOLTAGE READINGS

ttem Tube Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin7 Pin 8
1| eK7 ov. ov. | 22o0vbC | 8sVDC | 2.6VDC Ov. | 6.2vaC| 2.6vDC
2 6K7 ov. OV. | 220vDC | 85VDC | 2.6VDC ov. | 6.2vAC| 2.8VDC
31 6J7 ov. Ov. | z20vpc | 180vDc| svDC OvV. | 6.2vAC | 8VIC
4| sca 150VDC ov. Ov. | 6.20aC | 150VDC |-25VDC§ ov. -
5| 637 ov. ov. | 208vDC | €5VDC | 4vDC OV. | 6.2VAC | _4vIC
¢ | exv ov. ov. | 205vDpC | 85VDC | 2.6VDC ov. | 6.2vac | 2.6VDC
7 | eue ov. ov. ov. ov. | -.1VDC | -.1VDC | BVAC ov.
8| eJ7 ov. ov. S0VDC | 20VDC ov. ov. | 6.2vac ov.
%1 ene ov. Qov. oV, _OV. ov. ov. SVAC ov.
°| g7 ov. ov, ov. ov. | 1.evpe | asvpc | s.2vac| 115VDC
11| 6V6aT ov. Qv. 210VDC | 220VDC ov. ov. 6.2VAC | 12.5VDC
12| oa2 150VDC ov. ov. ov. 150VDC ov. V. -

13| syseT OV. | 250VIC OV. | 295VAC ov. | 208VaAC ov. | 2s0vDc

§TAKEN WITH VACUUM TUBE VOLTMETER.
RESISTANCE READINGS

tem Tube Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin & Pin7 Pin 8
1| ex7 o) 0 40K B0KS 3308 INF. 18 3308
2| ek7 0f 08 40KQ 30KR 3308 INF. .19 33082
31 eg7 0g 0% 40Ke | 140KR | 4.7KQ IN. | .1@ 4.7k
4] sCa 40KS INF. oR .12 40K2 22Ke .49 -
51 6J7 02 o 40KR BOK® | 1.2KR INF. LR | 1.2KR
¢ | eK7 ol o 40KS 30k | B30 INF. 19 | 3308

7 | eH6 0 08 1.5 Meg|  oR 120KQ |  120Ke 4.4% o
81 6J7 08 08 130KR | 100K 08 INF. .18 08
? | eH6 o o) 220Ke | 700KS 460K2 |1.5 Meg.| 4.4% | 220KR
0] 687 o og 0 500KS 2.2K2 | 1 Meg. A9 | 170ke
'] eveGT og 08 40K 40KQ | 470K INF. .18 3200
12 oa2 40K o) INF. 02 40KR 0% 0R -

3] sy36T INF. 40KR INi*. 3408 INF. 3559 INF. 40K

#LIMITER CONTROL ON.
#CWo ON.

RESISTANCE READINGS IN THE B+ CIRCUITS MAY VARY WIDELY
ACCORDING TO THE CONDITION OF THE FILTER CAPACITORS

. DC Voltage measurements are at 20,000

d

. Line voltage maintained at 117 volts for
H di

ohms per volt; AC Voltages at

1,000 ohms.

. Socket connections are shown as bottom

views.

. Measured values are from socket pin to

common negative,

Nominal tol e on p t values
mokes possible a variation of £15% in

voltage and resistance readings.

. Volume control at maximum, no signal ap-

plied for voltage measurements.
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ALIGNMENT INSTRUCTIONS—READ CAREFULLY BEFORE ATTEMPTING ALIGNMENT

Controls should be set as follows except where noted otherwise: Limiter control Lo "Off"
CHO control at "OFF®, RF Galn control at "9", B+

AF Gain at "10", tone switch at "Hig’n"',|
Off", Phasing control at "Zero" and AVC switch at

awitch at "ON", Selectivity switch at

*OFF".

output of signal generator should be no higher than necessary to obtain an output reading.

Use an insulated alignment tool for all adjustments.

=

©

10

IF ALIGNMENT CHECK TO BE MADE PRIOR TO ALIGNMENT,

(a) Set Select1v1t¥ S
Control to "On".

should occur near 9.

{v)
(¢)

Set Selectivity Switch to
note setting which should B
1f IF Alignment is correct the two settings from (a)

witch to
Vary CWO Contrel to point of lowest

and 3 may be_omitted.

®OLT" and vary CWO control
occur near 9

to point of lowest background nclse and

to (b) shoulce colincide and Steps 1, 2

5, AVC to "Off", RF Gain at "$", Phasing Control at zero and CWO
background nolse and note setting, which

iF ALIGNMENT

DUMMY

ANTENNA

SIGNAL
GENERATOR
COUPLING

SIGMAL
GENERATOR
FREQUENCY | _

SETTING -

QUTPUT
METER

ADJUST

REMARKS

Direct

High side to
Mixer Tube (3).
Low side to
chassis.

grid cap. of 657

ApDrox.
456KRC

Tuning cap.
fully open.

Across

voize

coll

453,74
a5

AL, 52,

lectivity switcn

. Turn CWO "ON®.
siyg. gen. freg-
or waximum output.
YCWC" control to

Y

Direct

Tune
4¥C to
elther

AG

td
meix Imtm
1 selectivl 4

e

Direct

A7,A8

Adjust 7
output. Ch
per part {
ment chec

setting of CW
doss not occur o
set CWC control &
and adjust A8 for
background noise,
ting is at or near
then A8 1s adjusted
correctly.

=05

GENERAL COVERAGE ALIGNMENT

UMMY

D
ANTENNA

SIGNAL
GENERATOR
COUPLING.

SIGNAL
GENERATOR
FREGQUENCY

cotL
SET

RADIO
DIAL

QUYPUT
METER

REMARKS

4008
carbon
res.

High side to ant
terminal "A".
Low slde to cen-
ter ant. ter
with link con-
nected.

$nall

B0.0MC

2and "4

SETTING
4

Adjust for maximwe cutputi
Tune sig. gen. to 30.9MC.
1f signal is not heard,
retune sig. gen. to 30.C
MC and open AY to next
eak., Adjust for maeximmm
output.and recheck for
image

Toning cep. and ad-
for maxi 1 cufput.

14.4MC

T TOr naxidig output

can be mde, making
5 last step.

Tor maximum output

retune sig. gen.
MG and open Al7 to next

. Adjust ror maximum
t and rechsck for

Tune for max
imum ocutput.

Tuning cap. and ad~
for maxlmum oubpub.

Tor
=8

Adiust ror maximum outpud
Repeat Steps 7, 8 & 9 un-
1l no further lmprove-
ment can be made, making
Step 8 last step.

Band "C"|

490

AZS

Adjust for maximum output|
Tune sig. gen. to 8.2MC.
If signal is not heard,
retune sig. gen. to 7.3
MC and open A25 to next
peak. Adjust for maximum
cutput and recheck for
image.

Ture Tor wax
imue output.

25,52

ROCK tuning cap. and ad-

&

120,53
AZ1,A3

3ust for maximum output.

Adjust Tor maxlmum ouipu

Repeat Steps 10, 11 & 12

until no further ilmprove-
ment can be made, making

Step 11 last step.

14
15

LCHC

A33

Adjust for maximum outpulf.
Tune sig. gen. to 4.91€.
if signal 1s not heard,
retune sig. gen. to 4.0MC
and open A33 to next peak
Adjust for maximum out-
tput and recheck for lmagd

Tune for max
imum output.

54,

ABS, A

[Rock tuning cap, and ad-
just for maximum output.

.8me

36

AZBALD

37,438]

Adjust Tor maximum outpudy
Repeat Steps 13, 14 & 15

until no further lmprove-
ment can be made, making

Step 14 last step.




BANDSPREAD ALIGNMENT

General coverage alignment should be completed before bandspread allgnment.

Tracking of RF stages at low frequency end of each band may be checked as follows: After
adjustments of padders is completed attempt to peak each stage with its assoclated high freq.
trimmer. Any change in capacitance should cause a decrease In output 1f that stage Is tracking
correctly. This checking procedure will misalign the high frequency trimmers, therefore they
should be repeaked at the high frequency end of the band per allgnment instructions.

SIGNAL
GENERATOR
COUPLING

DUMMY
ANTENNA

SIGNAL
GENERATOR
FREQUENCY

2

OUTPUY

METER | ADJUST

REMARKS

iligh side to ant
terminal "AY.Low
side te center
ant. terminal
with link con-
nected.

30.0MC

Band"a"

Across
vgice coll

A41

Adjust for maximum outpuy
Tune sig. gen. to 30.9MC.
If signal is not heard
retune slg. gen. to 30.0
MC and open A4l o next
peak. Adjust for maximum
output and rechecyk for
image.

Tune for maxts
imum output,

Rock tuning cap. and ad-
just for maximum output.

61

AGTUST IO0T maximwd outputs
Repeat Steps 16, 17 &

18 until no further im-
provement can be made,
making Step 17 last step.

14.4MC

Bana"s"

Adjust for maximum outpu
Tune szig. gen. to 15.3MC
If slgnal Is not heard,
retune sig. gen. tc 1l4.4
MC and open A49 to next
peak. Adjust for maximum
output and recheck for
image .

¥ ABD,
A51,A52

Rock tuning cap. and ad-
just for maximue output.

OMC

-
.

" AS3,A54
AE5,AT6

Adjust for maximum output]
Repeat Steps 19, 20 & 21
until no further Iimprove-|
ment can be made, making
Step 20 last gtep.

ARGy

AdJust Tor maximum oulpuly
Tune sig. gen. to 8.2MC.
If signal is not heard,
retune sig. gen. to 7.3MC
and open A57 to next peak
AdJws L for maximum oubtput
and recheck for image,

Tune for maxt
imum _output,

v ALS,
ADY, A60)

Rod: urlng cap. and ad-
Just for maximum output.

24

7.0MC

50

hd ACLASZ A Tust Tor maxTmin output.
AB3A64 Repeat Steps 22, 23 and

24 until nc further im-
provement can be made,
making Step 2% last step.

25

Band" D"

450

¥ JX49)

Adjust Tor meximun outputy
Tune sig. gen. to 4.9MC.
If signal 1is not neard.
retune sig. gen. two 4.0
MC and cpen A65 to next
peak. AdJust for maxlimum
output and recheck for
image.

Tune for maxj
1mum output

v ASE,
A67A66

Rock Tuning cap. and ad-
Just for maxlmum output.

3.5

50

M Rl fe
A7), ATR)

AQTasTIOr nExXimum outpud.
Kepeat Steps 25, 26 & =27
ment can be mde, making
Step 26 last step.

13T RF STAGE ALIGNMENT WITH LOW IMPEDANCT TRANSMISSIOM LINE.

L II‘a 1f>w lmpedance trasmisslon line 1s to ®e used with the receiver 1t may be necessary to
realign the first RF anplifler at the high frequency end of each band,

GENERAL COVERAGE

SIGNAL SIGMAL RADIO 3
DUMMY OUTPUT )
GENERATOR GENERATOR| COIL
ANTENNA COUPLING FREQUENCY | _SET SETNG METER | ADJUST REMARKS
28 Antenna feeders 30.0MC |Band"A" [Tune for maxdAcross Al1G Adjust for maxImum outputl
must be connect- imum output.|volce collf
ed. (Use radiated
signal from sig.
gen. with no dir{
ecl connection)
29 W 14.411C |Band"B" v w A18 ” " v b
30 v 7 MO and"C" i v 26 il b ki hd
31 M 4.0MC and" D" v " AB4 W v " ®
" BANDSPRE, A MENT
A SIGNAL SIGNAL RADIO
DUMMYA|  GENERATOR | GENERATOR| COIL DIAL QR | apsust REMARKS
COUPLING FREQUENCY | SET SETTING
32 lAntenna feeders 30.0MC {Band"A" |Tune for max4ACross 442 Adjust for maximum output
rust be connect— imum output. jvoice colll
ed.(Use radiated
signal from sig.
geri. with no di-
rect connectlon)
33 Ll 14,.41C _|Band"BY 7 “ AS0 il M d L
34 L 7-31/!5 Ban "ci{ LU w A58 L w L i)
35 v Z.0MC__ JBand"D” " i [AES " T " "

DATE 11/48-#4820-12

until no further improve< -
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STAGE GAIN MEASUREMENTS
INPUT IF TRANSFORMER 05X 456KC
1st IF TUBE 150X 456KC
INTER. IF TRANSFORMER .3 436KC
2nd IF TUBE 250X 456KC
OUTPUT IF TRANSFORMER .2x 456KC
AUDIO 40X 400 N,
OUTPUT 10X 400

]

500K

e

470K

The stage gain measured values listed above are approximate values for an
average operative stage, rather than an absolute value. It should be borne
in mind that it is possible to introduce so many variables into the measure-

ment operation, such as, type of equipment used for measuring, handling
and placement of probes, the accuracy of alignment, etc., that an absolute
reading is impractical. AVC is made inoperative and 3-volt battery bias
substituted for measurement.
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