INSTRUCTION MANUAL

pIoHIE>
NATIONAL NC-173
RADIO RECEIVER

A new moderate-priced versatile Receiver
engineered” and built toe MNational Com-
pany's established standards of excellence
and performance.
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NC-173 RECEIVER

FEATURES . . .

* 340, ke. to 31, me. ﬁlus 48-56 me. Frequeney Coverage.

* Calibrated Amateur Band Spread on 6, 10-11, 20, 40, and 80 meter
bands.

* Double-Diode Noise Limiter Effective on Both Phone and C.W.
Reception.
* 6 Position Wide Range Crystal Filter.
* AVC for both Phone and C.W. Reception.
* Stabilized Voltage Regulated Circuits,
. " S.Meter with Adjustable Sensitivity for Phone and C.W. Reception.
* Highly Autraetive Modern Cabinet.
" Speaker in Matching Cabinet.

* Phonograph or Microphone Pick-up Jack,
4 Natiounl Campany, Jur,




THE NC-173 RADIO RECEIVER

SIMPLIFIED OPERATING INSTRUCTIONS
|

L. @perating Iesiractions

This preface to the NC-173 Instruction Menual is presented here to faniliarise the
non=tectnical cewner of an NCG-173 with the procedure to be fallowed in operating his Re-
ceiver. The actual centrels requiring sdjustment for vhe recepbion of bropdesst and shart
wave stations are very few and are extremely simple to cperate, The il lustratien of this
page, identifying and locating Receiver centrols, shows the operating procedure to follow
in the proper sequence. [his same procedure is outlined befow with sn explanation of the
function of each control. As this section hes been kepr brief intentionnlly, the reader
should refer to Sectien 3 of the Instruction Manual if more detailed and technical infor-
Bation is desived. To tune the Proadeast sed Short Wave bands the operating ihetricbions
are as follows:

{1} Set the Send-fleceive switch st Heceive, The Send posibion of this switeh ai-
lences the Receiver for a pericd of time after which immediate resumption of reception may
be had by setving the switch at Receive,

{2) ‘Ser the AVC-MW switeh at AVG.  Automatie Yolume Cobtrol is provided when this
swakch 14 in the AW ppsition to cospensate for fl uetusting volume due ve fading.

£3) Turn A.F ‘Gatn contrel to 5, Adjustment of the audic volume s mede with this
control fros a minioum at O to a maximam at G, The ::LLing given here 1z for average
volume and should be edjusted to svit the listener:

(4]  Set the Tone control at 5, A variable selection of tonsl output from s bass
tone at f to a tone at 10 in which the highs are predominant is provided by this control,
The seiting recommended here will give a nomal tonal output but may be chonged for dif-
ferent types of progeabs.

[5) Set the CWO switch st Off. Thiz switeh is used only for the recention of cods
srgnal 5.

(6) dum the W contral to . This contral is used only for the reception of code
signals and does not effect receiver perfermance with the (M swicch at ¥ F.

{7) Set the Felectivity switch st Off. This switch is generally used only when in-
terference by other stations ia encountered, Tts operation is somewhst complex and ie nat
recommended for the inexperienced operator. See Sectiod 3 for detailed instructions.

8y Tarn the Phosing control to 0. The Phasing contreal is uged in conjuiction with
the Selectivity asitch,

{9) Turn the Lintter control to Off. Beduction of interfersnce caused by atatie,
sutcmobile Ggnition, ete., can be effected by turaing on the Limiter, Tts action is in
eressingly effective sz the contrsl is turmed towards i,
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THE NC-173 RADIO RECEIVER

ﬂ,ll]} Tirn the Bdﬂﬂ!tp!‘d#d tu.ning dial knob te the set mark at 180 on the linear scale
of the Bendspread dial. The Bandspread dial knob and acale should be kept at the shove
setting when the Mzin Tening dial knob and scale are used. However, the Bandspread.dial
may be rotated to either side of the set mark if fine tuning is preferred for Short Wave
or Amateur bands,

-NOTE-
The operator is now ready to adjust the tuning controls to select the
desired statiem. Let us, for example, suppose that the desired sta-
tion iz one on the Broadcast band at 1,000 kilocycles.

(11} Bet the Band Switch at E. The Band Svitch selects the band of frequencies to be O-f.
tuned and iz marked with designating letters which eorrespond te the markings st the edges ‘
and throughout the diel scales.

(12) Turn the Main Tuning dial knob te set the pointer on the General Coverage dial
gt .0 on the E band. Stationsz on the General Coveraoge dial scale are selected by means
of this control.

(13) Tarn R.F. Gain control.te 10, This is & dval-purpose control; when turned from
AC (Hf to On the Receiver is turned on; when turned from ¢ te 10 the sensitivity (ability
to receive wesk snd distant stations) is progressively increased to a maximum at 10,

{14} Adjust the Trimmer control for macisum volume. After a station has been tuned
in, adjust this contrel for best reception.

(15) S-Meter. Mavisum deflection of the meter pointer indicates the dial and Trinmer
control setting for optimum tuning.

(16) Shotting off the Receiver. To shut off the Feceiver, turn the K F, Gain contral
to Off, This iz the only adjustment which completely shuts off the Beceiver and the only
one which need be made.

2. Fregueney Coverage

The General Coverage dial has five scales; four of which are calibrated directly in
megacycles and the other has a linear scale nombered § vo 200, All markings of the Stand-
ard Froadeast Fand, E, are bright red for clear identification, The other three scales
have red letiers Lhmughqut their range for band identification p'[l.l; hﬂ'r‘_,‘ bl ack under-
lines locating short-wave features marked F, A, and P indicating Foreign, Amateur and
Folice bands, respectively. The Band Switch positiona are also marked with band letter
designations to correspond to the markings at the edges snd throughout the dial scales.
Newspapers and other publications sometimes give the frequency of stations in kilocvcles,
and as the dial scales of the NC-173 are calibrated in megacycles conversion from kilo=
cycles to megacycles will facilitate location of the station on the Beceiver dial. This
is done by puin'l'.:illﬁ off three places to the lefr of the decimal pq-int on the kiIn:jﬂ:lE
figure, i.e., 1,000 kilocycles becomes 1.0 megacycles.

The following table lists each bamd by its designating letter and the frequency cov-
erage of that band. The frequencies are listed in both megacycles and kilocycles. Also
listed are the freguencies of some short-wave features to be found on the various bands,

[map FRECUENCY (DVERAGE POLICE INT. B'DCASI AMATFUR
Vegacycles Kilocyeles I'H_a_ng-;; !Inhg;q.-;ja_-.s Megncycles =~
B 12.0 -30.0 | 12,000-30,000 15.1-15.3 14.0 -14.4 i
17.7-17.9 2.0 -21.5
21.5-21.7 27, 185 7. 455
.0 -29.7
c 4.3 =12.0 | 4, 300-12,000 6.0- 6.2 i
9,5 8.7
in7-11.9
o 1.6 - 4.3 | 1,600. 4 300 1.6 -1.8 3.5 - 4.0
2,95-2,5
2.7 -2.85
E 0.54- L6 540-1, 600
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AMATEUR BAND GEN. COV, DIAL SETTING

B 198 on Linear Scale
10-11 30,0 Me.

20 14. 4 Me.

40 7.3 Me.

B0 4.0 Mc.

The flexibility of this tuning system
should be noted. If bandspread coverage is
desired on any band in the 540 ke. vo 31
mc. range, the main tuning dial can be set
at the high frequency end of the band to be
spread and the Bendspread dial used for
tuning. Stations may be logged and band-
spread tuning calibrated by means of the 0
to 200 numerical =cale on the Handspread
disl. In the 48 to 56 mc. range the Band-
spread tuning dial only is used for tuning.

Hand changing is accomplished by means
of a highly efficient band switch.

Tuning of the first AF stage on all
borde come b swonlily odjusced o COMp-ENSETE

for a wide range of antenns leading condi-
tions by means of the panel mounted antenna
compensating capaeitor,

5. Crgstal Filier

Adjustable selectivity iz eobtained in
the NC-173 by mesans of a crystal Ffilter,
Thiz erystal filter is newly designed and
incorporates features which meke it highly
flexible in its adjustmente and superisr in
performance. The crystal filter provides
uniform selectivity variation from the
broad Off position to the sharp No. 5 posi-
tion a8 well as phasing metion for the at-
tenuation of interfering signals., The
breader selectivity poaitions are used dur-
ing phone reception; the sharper selective
ity positions are used during code recep-
Eyon,

-8, Voine Linviter

A mew concept in noise limiter design
iz introduced in the NC-173 Receiver. This
new limiter could be termed "double action
plua™ and the noise limiting sction is
equally effective whether receiving phone
or code signala {that iz with the CW Oscil-
Iator On or Off). A threshold contrel on
the front panel permits adjustment of the
level at which limiting action starts.

The Tone control is & variable poten-
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tiometer functioning te adjust the tomal
output of the sudic smplifier. The control
is helpful when receiving weak signals
through interference.

I-B. Signal Sirengih Meter

A signal strength meter is associated
with the AVC circoit. The S-Meter scale
is calibrated in S units from 1 te 9 with
approximately 5 db per 5 wnit end in db
above 5-9 from 0 to 40 db. The “ho signal”
S-Meter reading does net require adjust-
ment. If it is necessary to compare strong
signale which couse the S-Meter to read off
scale, the S-Meter sensitivity may be re-
duced by retarding the BF Gain control.

1-8. Anienna Inpei

Antenna input terminals are located at

the rear of the receiver chassiz near the
CEMLEr, 1he INpUL circuit is suitable for

use with a single wire antenna, & balanced
feed line or a low impedance {70 oha) con-
centric transmission line, The average in-

put impedance is roughly 500 ohms,
B=1. Amdio Owspay

Two audio output circuits are pro=
vided:

(1) A headphone jack is fromt-
panel mounted and is wired so as te silence
the lood-spesker on the insertion of the
phone plug. The headphone load impedance
is not critical allowing a wide range of
headphone types to be used. Greater sudio
cutput at the headphone jack may be ob-
tained, if desired. This is sccomplished
by unsoldering the headphone jack connec-
tion at terminal No. 2, the B ohm Lap, on
the audio output transformer and resolder-
ing it to terminel Ne. 3, the 500 ohm Lap.

{2} An output terminal strip is
mounted st the rear of the Beceiver having
both § and 500 obm terminals and & common
ground terminal. The 8 ohm terminal is
suitable for connection to the loud-speaker
supplied with the NC-173 Beceiver and the
500 chm terminal may be nsed for conneetion
to a 500 ohm line,

I=1l. Power Supply

The NC-173 Receiver is designed for
operation from a 110/120 volt or 290/240
volt 50/80 cycle power source. The Beceiv-

.
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er ix shipped from the factory with the
power transformer wired for 110/120 volt
operation anly, A few simple wiring
changes in the dual primary of the power
transformer are necessary to adapt the
NC-173 Beceiver for 220/240 wolt operation.
Theze changes are sade directly on the pow-
er transformer terminal panel and are as
follows:

(a) Bemove the jumper between termi-
nals 1 and 4 and between 2 and 5.

{b) Connect a jumper between terminals
4 and 5,

A drawing of both pozsible primary circuits
iz shown en the Schematic [hagram.

Normal power consumption is approxi-
mately B3 volt-amps. The built-in power
unit sopplies all veltages required by
the heater and b supply ecireuits - 4.1
amperes at 6.3 volts and 92 milliamperes
at 225 wolts, respectively. A 2 ampere
fuse iz connected in one side of the AC
input lime Eo protect the receiver ecir-
cuits against any voltage surges in the
power line or short circuits in the Re-
ceiver. This fuse is mounted in an ex-
tractor post at the rear of the receiver
and iz easzily removed for exeminat® n or
replacement.,

1-12. Load Spraker

The loud-spesker supplied with the ta-
ble model MC-173 is of the persanent magnet
field type and iz mounted in a cabinet fin-
ished to match the Receiver. The loud-
speaker impedance is # ghms and connects to
the B ohm Receiver output eircuit.

1-13 Pick-ap Jack

A pick-up jack is mounted on the front
panel and can be uwsed to connect auxiliary
apparatus, such as a phonograph pick-up, to
the audio system of the Heceiver. This in-
put cirevit is high impedance and feeds in-
to the high gain 6517 firat asudio amplifier
etage. The Audic Gain and Tone controls
are operative with this connection.

Most record players are temminated in
a single shirlded wire. As the Phone input
Jdock on the NC-173 ie designed to sccomo-
date a phone plug, it is necessary that
thie single shielded wire be attached to
a phone plug. If the sutput circuit of the
record player is low impedance (less than

3

100,000 ohms) better results will be ob-
tained 1f a switable resistor, with a value
ag specified for the particalar record
player, is connected across the phone plug
to properly load the record player output
cireuit., The aceompanying illustration
shows how theze commections can be made.

FROM
RECORD
PLAYER

PLUG
COVER

SHIELDED_ %%,
CABLE
SHIELD

RESISTOR
{IF NEEDED)

FLUG INTO
PHONO JACK

I=14. Aceessary Connéclor SBocket

An octal type socket, X-2, is mounted
at the rear of the BC-173 to permit conven-
ignt connection of accessories such as a
narrow-band F.M. adaptor or crvstal cali-
brater. Reception of F.M, signals may be
sccomplished by connecting an F.M. adapter
to the Accessery Connector Socket and in-
serting » dummy phene plug inte the Phona
Jack at the front of the Feceiver., The
drawing of the Accessory Connector Socket
on the Schematic Diagram shows the various
coniections made to the pins of the secket
end the voltages available, As will be
noted b plus and filament voltages are made
available at this secket permitting the
comnection of a variety of auxiliary equip-
ment. An octal plug termination on the
accessory makes an ideal arrangement for
quick and sure connection to the Feceiver.
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SECTION 2. INSTALLATION

2-1. Arrangement

The HReceiver and loud-speaker may be
arranged in any desired position altheugh
it is not recommended that the loud-speaker
be placed on top of the Receiver as unde-
sirable microphonics may result,

2-2. Anreana Recommendos iomns

The antenna input circult of the Be-
ceiver 15 arranged for operation from ei-
ther o .?:ingle-wi.r{-. antenng, a doublet an-
tenma or other types having impedances of
T0 ohms or more, The antenna Cermianl
strip, at the rear of the FReceiver, hae
three terminals, two are for antenna con-
nections and the other for a ground. The

ground terminal has connected to it a metal
link which is used to ground one antenna
lead as necessary, With balanced antenna
systems, such as the doublet type, the
metal link is net used, With an unbalanced
system, such as the single-wire antenna, it
i5 desirable to ground the uwnused antenna
terminal by means of the metal link, For
an unbalanced system of the concentric
transmission line type, it 1s recosmended
that the outside of the concentric line be
grounded directly to the ground lug below
the antenna terminal strip. The external
ground connection to the ground lug below
the antenna terminal strip should be main-
tained at all times.

For best impedance matching to the an-
tenna inpuk circulk,
an antenna with a 300
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to 600 obm transmis-
slon line is recommen-
ded, If a doublet
type with a 300 ta 600
ohs balanced trabsmis-
sion line is uaed the
metal grounding link
should not be used.
For optimum results
cut the antenna to the
proper length corres-
ponding to the dezired
operating freguency.
See Fig. Mo, 1. It
mist be remembered
that an antenna in=

stallation of this
| type will have maximum
. efficiency over a nar-
row band of frequen-
cies near the fregquen-
cy for which the an-
tenna was designed and
will be most useful in
ingtallations where
the Beceiver is tuned
to one frequency or
narrow band of fre-
guencies, For other
frequencies it would
be desirable to cons
nect the two transmis-

Tl B amPiewe

F LEEFE No- 1.

Typieal Antenne Installattons

sion line leads to-
gether at one an-
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Figure No. 2. Rear View of Recetver

tenna post and the setal link used to
ground the other post. The antenna is thus
utilized as a single wire type.

The most practical antenna for use in
installations where the Beceiver is to be
uged over a wide range of frequencies is
the single wiré type. An sntenna length of
from 50 to 100 feet is recommended. The
antenna lead-in should be connected o one
entenns post and the metal link used te
ground the other post. If an antenna of
thie type iz te be Used at & location near
a strong broadcast transmitting statiem it
is recommended that a mica cepacitor of ap-
proximately 0.0002 microfarads be placed in
geries with the sntenma. This capacitor
will serve to effectively reduce any inters
ferenee on the broadcast band of the Re-
ceiver by the powerful signals transmitted
from the nearby station.

In an installation where the Beceiver
is to be ueed as the receiving wpit in a
transmitting station, the most efficient
operation will wsually result from use of
the tranemitting antenna as & receiving an-
tenna alac. This is especially true if the
transmitting antenna is of the multi-ele-
ment, directional type az the ssme antenna
gerin is available for both receiving and
transmitting--a very desirable condition,
For switching the antenna from transmitter
Lo receiver, an antenna chenge-over relay
with good high-frequency insulation ia
recommended. A second relay for comntral-
ling the tranamitter plate supply and the

Beceiver B+ circuit may be used to achieve
single-switch contmol of the station. This
second relay should be a double pole, sin-
gle threw type having one normally open
peir of contacts and one normally eloszed
pair of contacts.

2-3. Imsialletion Procedure

After unpacking the Feceiver and
Speaker procede az follows:

(1} Sest A.C. jumper plug and =ll
tubes Firmly in their sockets.

{2} Commect the loud-speaker to the 8
obm output temminals st the rear of the Fe-
CeLVEr.

{3) Conneet a good external ground
to the screw-type lug located st the rear
of the Receiver below the antenna terminal
SLEip.

{4) Connect the antenna as recommended
in paragraph 2-2.

{5} Connect the power cord to a 115
volr, 50-60 cycle AC. sonree of supply.

{6} Set controls as recommended in
Section 3 for reception of aignals,

NOTE

Where the Beceiver is located in the
field of & relatively powerful transmitter.
it is advissble to provide some means =f;
preventing damage to the Beceiver antenna
coil. If s separate receiving antenna is
used, @ weans for disconnecting or ground-
ing the antenna during transmission pericds

shoald be provided.
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2-1. Baitery Operaiion

The NC-1T3 may be operated in portable
or emergency service by connecting batter-
ies to the terminals of the power socket
located at the rear of the receiver. The
AL jumper plug may be rewired for battery
connection or if changeeover operation is
desired any octal plug or octal tube base
may be uwsed. In any of the above cireum-
stances the battery plug used should be
wired according to the drawing shown on the
sehematic disgrass. A& 6 volt heater supply
{storage battery) should be connected to
terminals 3 and 5 and 135 te 250 wolt B
sapply connected to terminmls 1 and 8, The
recommended "B voltage supply for battery
economy is between 135 and 18D volts, The
voltege regulator tube will mot ignite with
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this recommended “B" supply but regulation
is not required for battery operation. A
suggested refinement is to include a awitch
in the A+ lead so that the tube heaters may
be turned off when the receiver is mot in
use without the necessity of removing the
battery plug from the battery socket. The
Receiver's "B'" switch may be used to si-
lence the receiver with battery operation
the zame as for AC operation.

The recommendations of Section 3, Op-
eration apply to the battery powered MC-173
Receiver.

2=5. Lowd Speaker

If the inatallation is such that the
loud-speaker will be placed close to the
receiver, the most desirable position is at
the side.

SECTION 3. OPERATION

3=1. Coniroels

All controls are identified by fromt
panel markings for eaze of identification,
The controls are located in a symmetrical
manner and are arranged for ease of opera-
(AT

The five positions of the Band Switch
are marked with identifying band letters
plus the Amateur banda covered in each band
corresponding to the band designations on
the dial escutcheons, The Bond Switch does
not have any limit stops so that band
changing may be ncrﬂnp]i:]\td with a minimums
of Band Svitch turning.

The General Coverage dial knob oper-
ates the main tuning capacitor and turns
the main dial scale throuwgh a combination
pinch drive and anti-backlash gear train,
The main dial scale i1s calibrated directly
in frequency for each band covered and also
carries a 0-200 linear scale for auxiliary
logging purposes. The sain dial escutcheon
ig marked with the frequency band limita in
megacvcles and also with band letter desig-
nations which correspond to the Band Switch
markings.

The Bandspread tuning dial knob oper-
ates the bandspread tuning GI'ElaIJi'L'Dr and
bandspread dial scale throogh a combination
pinch drive and anti-backlash gear train
which ia aimii-r o that a,ls:ﬂ rgr ﬁgnq.'ra]

coverage tuning, The bandspread dial scale
13 marked direetly in frequency for the am-
ateur &, 10-11, 20, 40 and B0 meter bands
and aslzo has a 0-200 linear scale for band-
apread logging on other than the fr-l:.-qumcy
calibrated bandspresd frequencies.

The RF Trimmeér control operates a
tuning capaciter trimmer which is connected
across the first BF Amplifier main tuning
capacitor aection. The RF Trimmer can be
uged to tune the first BF Amplifier stage
properly under a wide variety of antenna
loading conditions.

The AF Gein control adjusts the sspli-
fication of the FF and IF Amplifier stages.
Clockwise rotation of the control increases
Receiver gain. The AC Power awitch ia as-
gociated with the RF Gein contrel and AC
power iz turned On as the RF Gain central
is advanced from AC Off to 0 on the scale.

The AF Gain control adjustz the amount
of auwdio voltage spplied to the first sudio
tube, Clockwise rotation of the control
increases the Receiver audio power output.
The AF CGain control iz operative whem an
audio signal is applied to the Phone inpat
jack.

The Limiter contrel is used both te
switch the limiter into the circuit and
also to adjust the threshold at which lim-
iting action starts., The limiter is turned
on as the Limiter contrel is advanes!™3m
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Figure No, 3. Front View of Heceiver

Off to 0 and the threshold is lowered aa
the control is advanced toward 10. Any
noise peak voltages in excess of this ad-
justable threshold are prevented from
reaching the auwdio amplifier. The limiter
eircuit is af the double diede type and is
equally effective for either phone ar CW
reception.

The Tone contrel iz used to vary the
frequency characteristic of the audis por-
tion of the Receiver. Turning this control
toward 10 en its scale increasingly attenu-
ates the lower frequencies,

The CH) Switch and CP) control are
used for radiotelegraph code reception,
The CHD Seitch iz used to turn the CW Os-
cillator On and the CMJ control is used to
edjust the pitch of the CW note. At zero
on the CWO scale, the CW Oacillater is
tuned te the Beceiver's intermediate fre-
queney,

The Phasing and Selectivity controls
adjust the operation of the crystal fileer.
Beceiver selectivity is made progressively
sharper as the Selectivity control is
turned from OFf toward § en its scale. The
Phasing control is inoperative with the Se-
lectivity control in the Off position. The
Phasing control is used to attenuate inter-
fering signals and iz connected in a bridge
circuit so that the bridge can be balanced

to reject the undesired signal frequency,

The Send-Receive switch is used to
quiet the Receiver during transmission
periods or other times when it is desirable
to be able te turn on the Receiver immedi-
ately after a period of silence (i.e. not
having to wait for the tubes to warm up).
The Send-Receive switch is conmected in the
B+ circuit and functions when the Receiver
operates from batteries as well as during
normal AC operation. The Send-Receive
awitch should not be uszed to silence the
Receiver after the completion of an opera-
ting period. The Receiver should be turned
Off by turning the AF Gain control to the
AC OFf positien.

External (remote) stand-by control of
the Beceiver may be accomplished by con-
necting a awitch or relay to terminals 1
and 4 of the AC jumper plug as shown on
the Schematic [hagram. This is a parallel
arrangement thus permitting the Send-Re-
ceive awitch to remain operative with the
external switch or relay in the circuit.

The AVC-WVC switch is used to adjust
the Receiver for either Automatic Volume
Control or for Manual Volume Control opera-
tion. Automatic Volume Contral cen be used
for either phone or code reception. The
AVC cime constants have been adjusted so
that Heceiver gain does not change appreci-
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ably during aversge code speed reception.
3. Fhane Recepiion

After the equipment is properly in-
stalled, as outlined in Sectien 2, it 1is
placed in operatien by adjusting the re-
ceiver controls as follows:

1. Advance the RF Gain to a point
between B and 10.

2. Set the Send-Receive switch at Be-
ceive,

3. Set the AVC-WFC switch at AVC,

4. Turn the GHMD switch te OfFF.

§. Bet the Selectivifty Control at
0off.

6. Set the Phasing control at 0.

7. SBer the Limiter control at OfFF.

f. Set the AF Gain contrel te the
point providing the audio volume desired
by the operator.

9.  Adjust the Tone control to give
the desired avdio characteristic.

The Heceiver iz now adjusted for the
reception of phone signals and will tune to
the frequency indicated by the tuning dial
and band awitch settinga. Set the RF
Trimmercontrol for maxisum S-Meter reading
afrer the desired station has been select-
ed, or slternately in the absence of a sig-
nal the AF Trimmer may be set for maximum
Receiver background noise.

The tuning system in the NC-173 is ar-
ranged for ease of operation and accuracy
of calibration. MHowever, it is neceasary
that the proper settings of the General
Coverage and Bondspread diasls be ohzerved
for tuning of signals. For general cover-
age tuning the Bendspread dial must be set
at 180 on ita linear scale; for bandspread
tuning the Gensral Coverage dial must be
et at the proper point corresponding to
the Amateur band being tuned, The Genercl
Coverage dial settings for bandspresd tun-
ing of the various smateur bands are listed
in Section 1. The warious "set points” are
marked directly on the General Coverage
dial scale at the upper frequency limit of
the amateur band being tuned and are easily
located by the identifying circular
markers. As etated im Section 1, tuning of
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the linear scale.

The Band Switch setting determines the
band of frequencies which the Receiver will
tune at any one time, The dial scale in
use 1s indicated by the identifying markers
on the dial eseutcheens which correspond to
the markinga on the Band Seitch control.

With the AVC-MVC switch set in the
AVC position, the RF Gain contral should
be advanced as far as receiving conditicns
petmit, or wntil background noize becomes
ebjectionably loud. Audic cutput should be
adjusted entirely by means of the AF Gein
control. The operater must remember that
automatic volume control action will be re-
stricted unless the AF Goin control ie
fully advanced.

The AFC-MVC gwitch may be set at the
manual volume centrol position, in which
casze Lhe operator must be careful net to
advance the AF Gain control to a peint
where IF or audio amplifier overload oc-
eurs. Such overload is indicated by dis-
t_nrt.inn. In general, the AF Gain control
may be set at approximately 5 and the AF
Goin control used to adjust the volume of
the sudie output,

If a signal is weak and partially ob-
scured by background neisze and static, best
gignal-to-noise ratio will be obtained by
turning the Tone control towards 0 on its
scale. The most effective setting must be
determined by trial as too much attenuation
of the higher audio frequencies will impair
the intelligibility of speech.

When a signal is accempanied by static
penks or noise pulses of high intenzity and
short duration, the best signal-to-noise
ratio will be obtained by advancing the
Limiter control clockwise from the Off
position, - The best setting must be deter-
mined by trial as too much limiter actien
will impair the sudio quality,

The selectivity of the receiver is ad-
justed by means of the crystal filter Se-
lectivity contrel. The normal setting of
the Selectivity contrel in phone reception
is at one of the pozitions affording broad
selectivity., Positions marked Off, - 1 or 2
are recommended, Selectivity may be pro-

the & meter band is accomplished by useypigey pressively ineressed by turning the-Selec-

the Bandspread disl entirely. The correct
setting of the General Coverage dial for 6
meter band operation is at the scale marker
position located at approximately 198 on

tivity control to positiona J, 4 or 5. The
evidences of increasing selectivity will be
the attennation of the higher frequency au-
dia tones of the signal as well as sharper

&

..
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tuning. Increasing selectivity too much
will attenuate these higher tenes to sueh
an extent that phone signals will become
unintelligible.

The Phasing control is used te elimi-
nate or attenuate interfering heterodynes.
The normal setting of the Phosing control
with the erystal filter On for phone recep-
tion 15 at ¥ on the scale. If, after a
signal has been tuned in, an interfering
signal canses s heterodyne or whistle the
Phasing control should be adjusted until
interference is reduced to a minimus. The
setting of the Phesing control which pro-
vides maximum attenuation of the heterodyne
will depend on the pitch of the heterodyne
whistle. If the beat note ia abave 1000
eyeles, the optimum Phasing control setting
will be near one end of the scale or the
other, depending upon whether the interfer-
ing signal has a higher or lower frequency
than the desired signal. The Phazing con-
tral is inoperative with the Selectivity
control im the Off position, but the Phas-
ing contrel is eperative at all other Se-
lectivity control settings.

2-3. C.W. Reception

The Receiver is placed in operation
for the reception of CW signals in the
same mahner as that outlined for phone re-
ception, {Section 3.2), except that the
CHM) switch should be set at On and the
CHM} control set at mid-scale. The CW
code characters are made sudible by the
heterodyning action of the CW Oscillatoer
with the incoming signal. The frequency of
the (W Oscillator can be varied by rotation
of the OO0 contral.

The sensitivity of the receiver should
be adjusted by means of the RF Gain con-
trol and the audio volume by meanz of the
AF Gain contral, When receiving OW charac-
ters with slow keying or long peuses during
keying it may be desirable to set the
AVMVWC switch at MVC so that the receiver
gain does not change during keying pauses.
In this case, the AF Gain contral should be
set akb appl‘ukil.l!.eli,‘ 5 and the asdio wol-
ume adjusted by means of the RF Gain con-
trol. In either of the above cases, care
ahould be taken not to advance the RF Gain
to a point where IF or audio amplifier
overload will occur,

The sction of the Tone and Limiter

b

controls will be similar to that described
under Section 3-2. However, in (W recep-
tien it will be possible to sdvance these
controls conaiderably further than is de-
sirable in phone reception since audio dis-
tortion is relatively wnimportant.

Turning the CHM) control to either
side of zero will change the characteristic
pitch of the receiver background noise thus
providing a means of adjusting the audio
beat note to the operator’s preference,
The pitch will become higher as the WO
oscillator is detunmed from the IF Ampli-
fier,

A distinct advantage in the reception
of weak signals through interference can be
realized by the use of the “single-signal™
properties of the NC-173 Beceiver. The W
oacillater should be detuned until the
pitch of the receiver background noise is
roughly 2000 eyeles. Under this conditien

‘the audie beat mote of any (W code signal

will show a broad peak in output at approx-
imately 2000 cycles. This pesk is easily
found by retating the tuning dial slowly
through the earrier of a received signal,
This peak will appear on one side of ®zero
beat” only and on the other side of “zero
beat” the 2000 cycle note will be consider-
ably weaker. It should be noted that de-
pending on the frequency of the interfering
signal better receiving conditions will be
obtained by detuning the CWD on one side
of zera than on the other. The best set-
ting of the CW) can only be determined
by trial settings on either side of zers
until optimum results are ohtained.
Crystal filver speration for CW re-
ception iz similar te that described in
Section 3-2 with the exception that it is
possible te utilize maximum selectivity
without the loss of intelligibility experi-
enced in phone reception. When maximum se-
lectivity ia employed, i.e., Selectivity
control et J, tuning is very critical and
care must be teken to assure proper tuning.
At this setting the “single-signal® affect,
previously described, 15 very pronounced,
When t.u.ning across the carrier of a re-
ceived signal the audio beat note iz very
sharply peaked at a definite sudio frequen-
c¥. The maximum response indicates the
proper dial setting: The pitch of the beat
note peak may be adjusted by use of the
CHO contrel to provide an audioc tone
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pleasing to the operator. With the Fe-
ceiver toned to "crystal peak’ an interfar-
ing signal may be attenuated by proper set-
ting of the Phasing control since this con-
trol does not appreciably affect the de-
sired signal.

=i, Weasnrement of Sigrnoal #-l'rtn-p‘l'k-

The S-Meter an the NC-173 Receiver
furnishes a means for the measuorement of
signal strength of incoming signala. To
utilize the S-Meter the fallowing control
settings must be observed: AF Gain at 10,
AFC-M¥C ar AVC, Selectivity at OFF,
and Phasing at 0. The AF Trimmer should
be adjusted for maximum S-Meter resding of

THE NC.173 RADIO RECEIVER

a particular incoming signal. The CWO
Tone, Limiter and AF Goin contrel set-
tings do not affect meter readings,

Taning the Receiver te a signal will
canse @ meter deflection indicating the
signal strength in S-units or in decibels
abave the 5-9 level.

In instances where s atrong =ignal
causes the S-Meter to read off scale the
S-Meter sensitivity may be reduced by re-
tarding the BF Gain contrel until an on
scale reading is obtained. Without dis-
turbing the setting of the KF Gain con-
trol the comparative strength of this
strong signal may be compared with other
signala. A

SECTHIN 1. SERYICE AND TEST DATA ¢

i=I. Tubr Failures

The partial or complete failure of a
vacuus tube in the Beceiver may reduce the
gensitivity, produce intermittent opera-
tien, or cause the eguipment to be com-
pletely inoperative. If tube failure is
suspected all tubes should be checked in
suitable tube testing equipment, or by re-
placement with tubes of proven quality.
Care should be taken that any tubes removed
for checking purposes be returned te their
original sockets thereby reducing the ne-
cessity for realignment,

Tubes of the same type will wary
slightly in their individual characteris-
tice and this fact should be borme in mind
when replacements become necessary, The
high frequeney escillator and I.F. tubes
should be chosen with care to seleet a re-
placemesit which most nearly approaches the
ctharacteristics of the original tube. A
replacement high frequency oscillater tube
can be readily checked by noting any change
in dial ealibration, particularly in the
amateur bandspresd bands. Substitutien of
new [.F. amplifier tubes may possibly alter
overall gain and selectivity characteris-
tics. [Inatructions fer realignment are
given in detail in Section 5-2.

4=2. Circail Failarea

All components parts in the NC=173 Re-
ceiver have been carefully selected to as-
sure an ample factor of aafety yet failure

.

may occur in individual cases. The most
common failure, excluding tubes, will prob-
ahly be due to a defective capacitor or re-
alater. Measurement of voltage in accord-
ance with Section d4-4 will most likely in-
dicate where failure has occurred. A by-
pess capacitor which has failed may canse
overload of associated resistdrs. These
resistors should be checked for any change
in resistance value, An overloaded or
shorted resisvor will sometimes be evi-
denced by scorching or disceleration on the
surface of the resistor. An open capaci-
tor, often the cause of oseillation or loss
of sensitivity, may be checked by temporar-
ily connecting a good capacitor across it.
Tatermittently poor connections can usually
be loeated by lightly tépping each part
with a piece of insulating material.

A=k Sitage Galn Measuremensis

The sensitivity smessurements listed
below are made with the equipment set up as
specified in Section 3-2 except that the
AVC-MVC switeh should be set at WVC and
the AF Gain control at 10, The signal
generator should be adjusted to deliver a
test signal of 455 ke. plus or minue 2 ke,
either modulated or unmodulated. The high
output lead should be connected throogh a
0.00] capacitor to the pin of the tube as
specified in the following table and the
ground lead connected to the receiver chas-
ais.

With 1 watt sutput at the audio cutput

.ﬁ\;‘
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terminala the test signal should be within
the limits specified below. It is impor-
tant that the proper output impedance
matching be shserved, i.e., 8 or 500 ohms
depending vpon which terminal is waed, when
making these teata.
The Band Ssitch must be set at the

mid-position between:the A snd E bands.

TERMINAL TEST SIGNAL
Mixer Grid 13 £ 3 Microvolus
Firat IF Grid 1T0 £ 30 Microvelts
Sec. Det. Grid | 33,0004 &, 000 Microvelts

11
A=-1. Voltages Tabuilaiion

All voltage measurements are made with
the Receivel controls adjusted for normal
operation as outlined in Section 3-2 except
that the AVC-MVC switch should be set at
MVL and the AF Gain contral at 10, exeept
a8 noted on Figure No. 4. A high- impedance
vacuum tube veltmeter should be used to
make these messuremehts. Readings taken
with any other type of instrument will
differ greatly from those shown on Figure
Mo. 4 All voltages are measured between
specified terminal and chassis,

e
M
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ANGWVE BWITCH OMAYG TO MEASURE -10
CWO SWITGH OM TO MEASURE v.ii
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-39 ] I
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@ ¥
a9 e
Figure No. 4.

Tube Socket Voltages

SECTION 5. ALIGNMENT DATA

=t seneral

All circuits in the NC-173 Receiver
are carefully aligned, before shipment, us-
ing precizion crystal controlled cscilla-
tors which insure close conformsbility te
the dial calibration. No realignment, -
the various adjustments will be required,
therefore, unless the receiver is tampered
with or dasaged in transit.

The neceasity for any realignment can
be determined by checking the performance
of the Receiver against its normal Opern-
tion as outlined in Section 3. In po case
should realignment be attempted unless
tests indicate that such realigneent is
necessary. Even then, it must be remem-
bered that the NC-173 is a communications
receiver and should not be serviced or re-
aligned by any individual who does not have
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Figure No, 5,

n complete understanding of the functioning
of the equipment and who has not had pre-
vious experience adjusting a similar type
of receiver.

The BF coil groups are mounted in an
aluminus cospartment which is directly be-
low the main tuning capacitor. The HF o=-
cillator coile are nearest the front penel,
the firast detector coile are in the center
of the compartment and the RF coil group is
nearest the rear of the Heceiver.

All HF oscillater and first detector
coila have individual general coverage
trimmer capacitors. The E band has also a
general coverage varishle series padding
capacitor, These capacitors are identified
in Figure No. 6.

The IF tramsformers, crystal filter,
AVC amplifier and CW oscillator trans=
formers all have individual permeability-
tuned iron core indictors with screw-ad-
justmentas for alignment purposes. These
adjustments are identified an Figure No, 5.

Fefore proceding with the alignment of
any circuit of the Beceiver, the equipment
mugt be set up as specified in Section 2-3,
except that the antenna lead-in must be
disconnected, An output meter having an 8
or 300 ohm resistive load should be con-
nected to the matching terminal on the He-

Top VFiew of Receiver (Twning Copacitor Cover Removed)

ceiver's putput terminal strip. If it is
so desired & high impedance AC voltimeter
hav¥ing a resistive losd of over 8 ohms may
be connected to the phl;u:: cutput jack and
used in place of the output meter. The
RF Gein contrel should be set at 10 and
the Tone control at 0. '
Alignment of the equipment may be di-
vided into two major steps:
(1} IF and AVC Amplifier Alignment.
(2} General Coverage Alignment.
(a) HF Dszeillator,
(b} First Detecter,
The circuits must be tuned in the
above order shen complete alignment is nec-
o SSATY.

5=21F and AVC Amplifier Alignment

The intermediate freguency of the
NC-173 Beceiver is 455 kilocycles, plus or
minus 2 kilocycles, The exsct frequency is
determined by the quartz crystal resonator
Y-1.

The preliminary alignment procedure is
w5 fol lows:

(1) Connect the high output lead of an

ceurately calibrated signal generator to
the stator portion of the detector sectien
of the main tuning eapacitor, C-2F, and the
grounded lead to any convenient grounded

pe

. T
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point on the chassis. This iz a direct
comnection ne dummy antenna being required.

(2) Set the CHO switch at On.

(3) Ser the AVC-MVC switech at WVC

{4) Set the Phasing control at 0.

(51 St the Selectivity control at 5,

(6} Bet the AF Gain conteol av 10,

{7} Turn the modulation of the signal
generater off to provide a steady ON test
signal. )

Adjust the owtput attenuator of the
signal generator to provide a signal of ap-
proximately 100 micrevelts and vary the
tuning control of the signal generator
slowly between the frequencies of 453 and
457 kiloeyeles. At zome frequency hetwesn
these limits the IF amplifier of the re-
ceiver will show a very sharply peaked re-
sponse, a8 indicated on the cutput meter.
The absence of such a sharply peaked re-
spongse will zerve to indicate that the
crystal resonater, Y-1, iz defective, The
CH) control must be set to provide an
sudible beat note at all times.

While making IF amplifier adjust-
ments, it will be necessary to retard the
attenuater of the signal generator if the
readjustment incresses IF amplifier gain
to a point where overload occurs., Without
aleering the frequency setting of the sig-
nal generator set the Selectivity and
CWO switches at Off, and turn the modu-
lation of the signal generater Un. The
IF tuned inductors L=1 through L= should
each be carefully adjusted to give a maxi-
mum reading on the output meter. The order
in which these adjustments are made is not
important,

To align the AVC amplifier turn the
AVC-M¥C swikch to AVC. Adjust L-B of
transformer T-18 until a well-defined dip
is observed in the outpat meter readings.
The setting of L-8 where this dip occurs
will provide maximum AVC action,

Tarn the moduletion of the signal gen-
erator OFf and turn the CHW} switch On
and set the CHM) control at 0 at which
setting the CW oacillator should be at
zero beat with the test signal. If zereo
beat does not eccour at O, readjust the

tuneable inductor L-% of tranaformer T-19
for the correct setting.

5=l Gemeral Corerage Allgnment

The control settings used for align-
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ment are as outlined in Section 3-2 except
that the AVC-MVYC switch should be at MV,
Throughout the alignment procedure outlined
below it is isportant that the Bendspreas
dial is set at 1B0 on the linear scale.

{a) HF Oscillator

Alignment is effected as follows: 3Set
the Bond Switch at the pesitien indicating
the band to be aligned. Set the General
Coverage tuning dial near the high freguen-
cy end of the band. Connect a signal gen=
erator to the antenna input terminals
through & standard dusmy antenna and accu-
rately tune the signal gemerator to deliver
a signal of the same frequency as that in-
dicated by the receiver dial setting. If,
when this signal iz tuned in, the dial
reading is teo high, decrease the capacity
of 'the HF oseillater circuit trimmer until
the signal appears at the proper point on
the dial. Conversely low dial readings are
corrected by increasing the capacity of
this trimmer to make correction. Care
should be taken to insure that the bk os-
eillater iz tuned to the fundamental fre-
gquency and not the image. This can be
checked by tuning to the image frequency
which should appear 910 kilecycles below
the fundamental frequency and be consider-
ably weaker. If the image does not appear
at the lewer dial setting the HF (seillator
trimmer capacity must be decreased wntil
the fundamental and image fregquencies ap-
pear at the proper points on the dial.

(b} Firat Detector

Adjust the signal generator to deliver
a modulated signal near the high frequency
limit of the band to be checked, tune the
receiver ko give maximum output, as indi-
cated on the output meter. adjust the
first detector trimmer capacitor until the
output reading shows maximam, If these
trimmers reguire considerable realignment,
it may be necessary to readjust the high
frequency oascillator trismer in order to
maintain correct calibration,

An alternate method of aligning the
first detector stage in the svent a signal
generator is mob available is to set the
first detector trimmer capacitors for maxi-
mum background noise. It will be found
that trimmer settings under this method are
sufficiently sharp te provide good align-
ment, although the adjustment must be made
with care to avold alignment to the image.
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SECTION 6. PFARTS LINT
Svaralal Fereredion Trpe Rating
CAPFACITORS

C-1 AF Trimmer Air Variable
C-2 Main Tuning Air Variable
C-24 AF Amp. Tuning Air Part of C-2
C-21 1=t Det. Tuming Ar Part of =2
C- 4 HF Qsc. Tuning Mir Part of C-2
Cc-3 Bandspread Tuning Mr Varishle
C=3A BF Amp. Bandspread Tuning Air Part of C-3
C-38 Ist let. Bandspread Tuning Alr Part of C-3
C-3C | HF Osc, bandspresd Tuning Ar Part of C-3
-4 HE Amp. Grid Coupling Mica 0,001 mfd., 300 VDO
C-5 AF Amp. Screen Bypass Paper (.01 mfd., 600 VOOR
-8 FF Amp. Plate Filter Paper 0.05 mid., 600 VIOW
C-7 A Hand lst Det. Trimmer Mica Varieble
C-B b Band lst Det. Trismer Mica Variable
C-9 F Band Ist Det. Pri. to Sec. Coupling Ceramic 10 wmf., 500 VIDW
C-10 C Band lst Det. Triemer Mica Variable
C=11 I' Band 1st Det. Trimmer Mica YVariab]l &
C-12 F Bend lat Det, Trimmer Mica Variahle
C-13 | Mixer Cathode Hypasse Paper 0.1 mfd, , 400 VDOW
C-14 | Miwer Screen Hypass Paper (.01 mfd., 500 VOOW
C-15 Miver Plate Filter Paper 0,05 mfd. , 600 VDOR
C-16 Crystal Filter Input Tuning Mica 510 m=f,, 500 VDOR
Cc-17 Crystal Filter Bridge (eramic 85 emf,, 500 VDOW
C-18 Crystal Filter Fridge Ceramic 50 mmf., 500 VDOW
C-19 Crystal Filter Phasing Ar Variable
C-20 Crystal Filter Coupling Ceramic 10 mef,, 500 VIOW
C-21 | Selectivity Adjusting Ceramic 25 mmf,, 500 VDOW
c-22 Selectivity Adjusting Ceramic 100 m=f,, 500 YDOW
C-23 | Selectivity Adjusting Ceramic 100 me=f., SO0 VOOW
C-24 | Selectivity Adjusting Ceramic 30 emf,, 500 VIXW
C-25 Crystal Filcer Output Tuning Mica 510 mmf., 500 VDOW
C-26 lat IF Grid Filter Paper 0.01 mid,, 600 VDK
C-27 Ist IF Zcreen Pypass Paper 0,00 mfd., 600 VICH
C-28 Ist IF Plate Filter Paper 05 mfd., 600 VDOW
C-29 T-11 Primary Tuning Mica 510 mmi., 500 VDOW
C-30 | T-11 Secondary Tuning Mica 510 mmf, , 500 VICW
£-31 2nd IF Grid Filter Faper 0.1 mfd., 400 VICW
C-32 Ind IF Grid to AVC Grid Coupling Ceramic 47 mmf., 500 VDOW
C-33 &d IF Screen Bypass Faper 0. 01 mfd., 600 VICH
C-34 2nd IF Plate Filter Paper 0.05 mfd,, 600 VDOR
C-35 T-12 Primary Tuning Mica 510 mmf., 500 VDOW
C-36 T-12 Secondary Tuning Mica 310 mmf,, 500 VICR ||

—_—
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SECTIN . PARTS LIST (Condinmed)
."hmbmfl Funetion. Tvpe Rating

CAPACTTORS (FCamt fnmed)
c-3 Ind [et. Load Mica 0 mof,, 500 VICW
C- 3B Limiter Plate Filter Paper 0.1 mid., 400 VICW
Cc-39 [Oee. Plate to HAD Plate Coupling Ce rasmic 10 pf., 500 VDOW
C-40 AVC. Cathode E@'pnsls. Puper 0.1 mid, , 400 VIOW
C-41 lst Audio Coupling Paper 0.00 mid., 600 VDOW
C-42 | AC Line Bypass Paper 0.01 mfd, , 600 YDOW
C-43 AC Line Bypass Paper 0.01 mfd., SO0 VICW
C-44 | Power Supply Filter Elec. BB mfd., 475 VKW
C-444 | Power Supply Filter Elee. Part of C-44
C-44F | Power Supply Filter Elec. Part of C-44
C-45 | B Minus Bypass Elec, 25 mid,, 30 VDOW
(=46 A Band HF Osc. Trismer Mica Variable
C-47 B Band HF Osc. Trismer Mica Variahle
C-48 b Band HF Ozc. Padder Mica 0.0085 mid. , 300 VDR
C-49 . Band HF Osc. Trismer Mica Variable
=50 C Band HF Osc, Padder Mica 0.0042 mfd., 300 VDCW
C-51 [ Band HF Oge. Trimmer Mica Variable
=52 [} Band HF Osc, Padder Mica 1250 mmf, , 500 VDOW
C-53 E Band HF Osc, Trismer Mica Variable
=54 E Band HF Osc. Padder Mica 420 mwmf., 500 VDOR
C-535 E Band HF Osc, Padder Mica Variable
C-56 HF Oge, Plate Coupling Mica 0001 mfd., 300 VIOH
-57 HF Ose. Grid Coupling Caramic 100 menf, , 500 VDOW
C-58 B Bupply Filter Paper 0.1 mid., 400 VIOW
C-59 AVC Amp. Sereen Bypass Paper 0,01 mfd., 600 VOOH
C-60 | AMC Amp. Plate Filter Paper 0.05 mfd. , 600 VIOW
C-61 T-18 Tuning Mica 510 mmf., 500 VDOW
C-£2 AVC Amp, ko AVC Coupling Mica 0.001 mfd., 300 VDOW
-6 ANC Fus Filter Paper 0. 1 mfd. , 400 YDCW
C-64 S-Meter Pvpass Paper 0.01 mfd., &00 YICW
C-65 T-19 Tunang Air Variable
C=66 W0 Tuning Mica 270 mef., 500 VDOW
C-67 W) Grid Coupling Mica 20 mmf, , 500 VDON
{-fd W0 Dme, Sereen Bypass Paper 0.1 mid,, 400 VIOW
C=69 let Andio Cathode Bypass Elec. 25 mfd., 50 VOOR
C-T0 lst Audio Screen Bypass Paper 0.1 mfd., 400 VOCW
C-71 1st Awdie Plate Filter Paper 0.1 efd., 400 VIOW
(=72 | Tone Adjusting Paper 0,005 mfd., 500 VOCW
C-T3 | Znd Mpdie Grid Cowpling Paper 0.1 mfd. , 400 VW
C-T4 | 2nd Audio Cathode Eypass Elec, 25 mid., 50 VDOW
C-75 | 2nd podio Tone Paper 0.005 mfd., 500 WOOW
C-76 | Power Supply Filter Paper 0,1 mfd., 400 VOO




|

THE NC-173 RADIO RECEIVER |
PARTS LIST (Condinmed) SECTION &.

Syrhol Funetion Tvpe Raring

RESISTORS
R=1 FF fwp. Grid Fixed 100,000 Thes, 1/2 %,
R-2 BF Amp. Screen Filter Fixed 33,000 Ohms, 1/2 W,
B-3 BF Anp. Plate Filter Fixed 2,200 Obms, 172 W.
H-4 Mixer Cathode Fixed 24 Ohms, 1/Z2 W
B-5 Mixer Screen Filter Fixed 33,000 Chms, 172 W.
B-fi Mixer Plate Filter Fixed 2,200 Ohms, 172 W,
B-7 1zt IF Grid Filter Fixed 470,000 Ohms, 1/2 W,
BB 1=t IF Screen Filter Fixed 33,000 Chms, 172 W.
R-9 1zt IF Plate Filter Fixed 2,200 Dhms, 152 .
H-10 Ind TF Grid Filter Fixed 470, 000 Ohme, 1/2 W.
k=11 2nd IF Screen Filter Fimed 100,000 Ohs=, 1/2 W,
p-12 Znd IF Plate Filter Fixed 2,200 Ohma, 1/2 W.
k=13 Limiter Control Variable 200, 000 Ohms, 1%
R-14 Limiter Plate Fizzd 6, 000 Ohms, 1/2 W.
B-15 | Limiter Plate Filter Fixed 270,000 Ohms, 1/2 W.
B-16 Limiter Load Fixed 20,000 Ohms, 1/2 W,
B-17 | HF Osc, Grid Fixed 22,000 Ohms, 1/2 W.
B 1% HF Osc. Plaee Faxed 47,000 Ohma, 172 W,
F-19 VH Dropping Fixed 2,200 Ohms, 2 W,
B2 | AVC Amp. Grid Fixed 470,000 Ohma, 1/2 W.
R-21 Voltape [Hvider Fixed 330 Obms, 172 W.
B2 RF Gain Control Variable 10,000 Ches, 1.5 W.
B-23 Voltage Divider Fixed 1,800 Ohms, 2 K.
h-24 Voltage Mivider Fixed 1,800 Ohms, 2 W,
HF-25 | AMC Amp. Sereen Filver Fixed 33,000 Ohms, 1/2 W.
R-X AVC Amp, Plate Filter Fixed 2,200 Ohva, 172 W,
B-27 | AVC Filter Fixed 470,000 Chms, 1/2 W,
F-28 | AVC Losd Fixed 33,000 Okms, 1/2 W.
g AN TRl kn s rimey BV UL LIS, B E W
R-30 % Osc. Grid Pias Fixed 47,000 Obkma, 1/2 W,
H-31 | OW Ose. Sereen Filter F1 xed 100,000 Ohra, 172 W,
F=32 % Oege. Sereen [leeder Fixed 100,000 Chms, 172 W.
E-33 W Osc. Plate Fixed 220, 000 Chma, 1/2 W.
B34 AF Gain Contral Variah]e 500,000 Ohms, 1 W,
H-35 Ist Audio Cathode Fixed 2,200 Ohms, 1/2 W.
k36 Inverse Feedback Yoltage [hvider Fixed 100 Ohms, 1/2 W,
R-37 Inverse Feedback Voltage Divider Fixed 10,000 Ohms, 1/2 W
H-3R Tone Control Yariahle S00, 000 Ohme, 1w
B30 lat pudio Screen Filter Fixed 470, 000 Ohma, 172 w.
b1} lst Audie Plate Fixed 100, 000 Ohms, 1/2 W.
H-41 lst Audio Plate Filter Fixed 47,000 Otma, 1,2 W,
B-4Z Znd Awdie Grid Fixed 470,000 Ohms, 152 W,
== |

e e e e '3 -



18 THE NC-173 RADIO RECEIVER
SECTION 8. FARTS LIST (Coniinmed)
Svenbal Funetion Type Rating

HRESISTORS (Contimned)

F-43 Ind mudia Cathode Fixed 270 Ohms, 2 W
F-44 | Headphone Losd Fixed 470 Ohms, 2 W
MISCELLANEIMS

(F-1 Crystal Filter 455 Ke.

i E=1 AC Line Fuse Cart. 2 Amp., 250 V.
I-1 S-Meter Lamp ? No. 47 0.15 pmp., 6-B ¥
I-2 Dial Lamp No. 47 0.15 dmp,, 6-8 ¥
I-3 [al Lamp No. 47 0.15 Amp., 6-B ¥
J=1 Phono Jack Mulei=Cirenic
J=2 Phones Jack Malti-Circuit
13 Fal Tnpnt Tonang PSR S | L WG e

2 CF-1 Datput Tuning Variable Iron=Core Inductor
L-3 T-11 Input Tuning Variahle Iren-Core Inductor
L-4 T-11 Output Tuning Variable Iron-Core Inductor
L-5 T-12 Input Tening Variable Iron=Core Inductor
L-6 T-12 Qutput Tuning Variable Iron-Core Inductor
L-7 Filter Choke Mo, B0 17 Henries
L-8 T-18 Tuning Variable Iron-Core Inductor
L-9 1-19 Tuning Variable Iroen-Core Inductor
M1 Signal Strength Meter S-Meter
P-1 AC Line Plug and Cord 2 Contact
P2 AC Jumper Plug Oetal
51 HF Trams. Switch Fotary [P 5 Position
S 1A Part of 5-1
=1E Part of 5-1
52 HE Trans. Band Switch Rotary [P 5 Position
524 Part of 5-2
5 Part of 5-2
53 Ist Det. Trans. Bend Seiteh Hotary TP 5 Position
KA Part of 5-3
53H Part of 5-3
54 lst Det. Trans. Band Switch #e oy [P 5 Position
S-dA Part of 5-4
-4k Part of 5.4
&5 Selectivity Control Switch Hotary [P 6 Position
56 Limiter Switch %P0 T.
T AC Line Switch 5P.5T.

8 Send - Receive Seitch Toggle APET.
o] HF Oz, Band Seiteh Potary P 5 Position
594 Part of 5-9
S0k Part of 5-0
510 HF Ose. Band Switch Rotary [P 5 Position
5104 Part. of 5-10

B ——

——r
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PARTS LIST (Conrinmed) SECTION 6.
Svymbal | Function Tvpe Runting
MISCELLANEDOUS Ceonrinsed)
E- 108 Part of 5-10
311 AVC Switch Toggle 5P.5.T.
512 | OF Ose. Switeh Rotary 5P0.T.
T-1 BF Amp. Trans. A Band
T-2 AF Amp. Trans. B Band
T-3 RF Awp. Trans. C Band
T-4 RF Asp. Trans. [ Band
T-5 RF Amp. Trans. E Band
T-& lat Det. Trans. A Band
T-T lst Det. Trams. B Band
T-A lst Det. Trans. C Band
T-9 lat Det. Trans. [ Band
T=10 lzt Det. Trans. E Band
T-11 &nd IF Trans. 455 Ke.
T-12 [et. Input Trans. 455 Ke.
T-13 | HF Osc. Trans. A Band
T-14 | HF Osc. Trans. B Fand
T-15 HF Dzc. Trans. C Band
T-16 HF Ozc. Trans. [} Band
=17 HF Osc. Trans. E Band
T-18 AYC Mwp. Trans.
T-19 | (W Ose. Trans. 455 Kc.
T-20 frdio Output Trana.
T-21 Power Transiormer
V-1 AF Arplifier 630G
V.2 Mixer G3AT
V-3 lst IF Amp. BEGT
4 Ind IF Amp. 58GT
s Ged [ios.  AMD &G
V-6 Limiter 66
T Pectifier SYIGT/G
Y¥-B HF Osc. a5
Y5 Voltage Regulator 003, VR- 150
V-10 ANVC Amp. 64T
V=11 W Oze. BSJT
=12 It pudie BRIT
V-13 Andio Output GVEGT/G
X1 battery Socket Oetal
X-2 Accessory Conkector Socket Octal
¥-1 _Er':rstal Besonatar 455 Ke. !i
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Figure bo. 8. M-173 Beceiver Schematic [Nagram J
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