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THE UNIVERSAL SW-3 RECEIVER

Description

Ceneral

THE Universal Model SW-3 Receiver emplays
& thres-tube “regenerative-detectar™ elreuit;
ane tube is used as an L F, amplifer, s second as n
controlled-regenerative detector and & third s an
audio amplifer. Plug-in type mdic [requency
trapsformer enils in combination with & bwo-
soction varishle capseitor are employed fo tune
the frequency range of the recelver. A separile
pavwer unit is used when the receiver is operated
from AC lines. External batteries are employed
fur DT operation.

The receiver is compact, efficient and simple in
ita operstion, making it ides] for portabde or

emergency service aml for the radio sinateur,
It ean also be used as o very eflfeclive pee-selectar
for o short-wave receiver by slimply coupling the
antennn circuit of Lhe recelver to the detector
stage of the SW-3. A two or thres turn link coil
wound over the detector transformer coil and
eonnecied to Lhe receiver inpaul torminals with a
ghart twisled lne will be founid satisflactory.
While leeadpfione output anly s provided, n
separute uudio nmplifier and power supply may
be wsed il loudsposker operation is cdesired.
'l"||r ;||r|:|||f-||'|" slunulil |:n-h.-ru|'||_;.' o= ol Lhe !H]EIL'I'
piall type wnad be transformer-vwised o Lim oul-
put of the 8W-3 Dwg, Mo, 4 shiows o recwm-
meticdel Fireuit, less pmewer supply. - :

Installation

Antenna Recommendations

H‘iTEHNA input terminals are located at Lhe
rear beft side of the recelver chessis, The in-
put elreuit is suitable for use with & single-wire
antenna, & balanced feed line or & low impedance
concentric Lransenission line. A short fexible
grounding lead is attached Lo Lho chassis.

When usiog & single-wirg antenna, the lead-in
should be connested to the input terminsl nearest
the Tront of the recelver and the Sexible lead,
mentionsd shove, should be attached to the
other terminal, The dimensions of the single-wire
snlenns syslem sre not critical, the recommencled
length, including lead-in, being 75 ta 100 feet.

Feed lines of doublet systems abould be con-
nected to the two input terminals; the Bexible
lead is mot sed.

The inner conductor af & concentric lrensmis-
sion line should be connected to the Inpuet ters
minal nearer the frant of the receiver, The outer
conductor and the Hexible grounding lead should
ke eonnected ta the other terminal.

An external ground to the chasis may of may
not be neceasary, It should be wsed unless it
reduces signal strengih.

Pawer Requfn:ml:nti

Tha Universal Model 5W-3 can be aperated
from cither an AQ source in eanjunction with o

Satiomnd Type S8HEAN Powmer Dadt e frwim s
wintldrintion of latleries, When AL wre battory
ulmrl!'.-u;l FEHT LT UG wid two 176G Lulies,
Liie leester eircuits require .9 nmpieres st 6.3 valts;
n D" supply of 133 wvolis is recommended.
Whan Lattery opernted using one 1ASG and two
NS0 eulees, the filament eircuits require .15
simperes ok 1.5 volts; o 00-velt " B' supply is
recommended.

When using the §.3-voli type tubes, the change-
over gwitech mounted ot Uhe rear belt-hand top of
the chossis musl be sel in the "8.3" position.
When the Ld=volt series of tubes iz used, the
change=iver swilch siusl ba sot &t " 1LE"

A four-wire cable and plug i attached ta the
8W.3 Hecelver. Plug prong connections afe as
ghown in Dwg. Mo, 1, When AC-operated, the
plug should be inserted in'tle output socket of the
Matlonal Type 5888-Al Power Unit. When bat-
tery-operated, battery leads may be wired to s
four-prong socket and the receiver cabile and plug
used Lo complety Inter-connectiona, Alternatively,
the plug may be removed and the cable leads con-
nected directly to the battery terminals.,

The National Typs 686 Vibrator Pack is recom-
mended [or use with the SW-3 when a Gvolt DD
sowres i avallable and wlhen ndditional batteries
for the "1™ supgpdy are nat desirsble, The plug
eonnezstions of the 3W-3 power cable are wired 10
mealels Ui oatpul socket of the G830 Pazk,
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A type 6X5 tube must be used as a reetifier in
the GS6 Pack, although the rectifier soeket je
wired so that an OZ:4 tube may e substituted
without eircuil ehanges.

Two types of commereial vibrator packs are
generally available; the sclf-rectifier and the
tube-rectifier, Of these, the latter is recom-
mended, but only when a heater type of tube
such as the 6X5 is employed. Packs having n
cold-cathode gas rectifier tube such as an QZ4
cannot be used since the “B" current drain of an
SW-3 is below the minimum value at which the
tube functions normally,

the 588G-AD is recommended. The heater
renter-tap resistor must be removed from an
older 5886G-AB Supply when used in corjunction
with n Universal Model SW-3.

R.F. Transformer Coils

Thirteen sets of plug-in coils are used to tune
from 9 to 3000 meters. Five additional sets are
used to bandspread the 10-, 20-, 40-, 80- and
160-meter amateur bands. See Dwgs. Nos. 2 and
3 and the coil listing on page 12,

When operation on any general coverage range
is desired, the proper set of
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coils should be plugged into
the receiver coil sockets. R.F.
amplifier and detector coils of
Sets No. 30 to No. 35and No.
39 to No. 41, inclusive, are
identical and may be inter-
changed in the coil sockets of

the receiver. Coils of Sets No.

36, No. 37, No. 38 and No. 42

are not interchangeable. The
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coil forms of these sets are
marked on the bottom oul-
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detector coils; ““R,"” R.F. am-
plifier coils.
With a band-spread range

DWG. NO. 1 —CIRCUIT DIAGRAM OF THE UNIVERSAL SW.3
Ciz = 25.m[d., 50anlt elec. capacitor.

C) — dual variable air capacitor, 90

in use, the receiver will not
function properly if the R.F.

)  mmf, per section, i Li — 700:-henry choke — part  af amplifier and detector coils
Cr: — Variahle ajr capucitor, 50 coupler. ! h d i h
mm/. l.a — 2.5-m.h. .F. choke. are inlerchanged in the re-
Cy —.0l-mfd., 40040it paper capaci- I‘i: -—i.:‘;.r:’uhh. H!‘-ﬁF. choke. ceiver coil sockets. The de-
tor. 1 — 50 M, h-Auvail resisior. . .
Cy —.l-mfd., 400-nlt puper capuci- Ry — S-megohmn, §avatt resistor. t-'El.".‘tDl‘ coil can be "P—H-d’ll'
tor, ; Ra — 50,000-0hm potentiometer. identified b_’p" the wvariable
Cs —.I-mfd., 4004olt paper cajfracis R4 — 5.000-0hm, Y4 potentiometer. trimmer capacitor mounted
tor. - Ry — . 25megahm, Lavart resistar — P .
Cs —.h:-lfd.. 400-volr paper cupuci- part of coupler. at the Lup of the coil form.
0r. — i ] T =
C: — .000I-m[d., mica capacitor, ::f _;ﬂ-‘“‘“’"::::- ;3*:::: T When the hnnd-_sprﬁa.d coils
Cr — l.-mfd., 20040l: praper cojfuici- "; iy l';'l'-ll.']-nhm 'qu':m” r':l.“n:r' are usgﬂl the End I'Eﬂdﬂ at-
C_q ._-qm;g;is.mfﬂ_ mica Eﬂf‘ﬂfl.fl"l Fo “'.' e J.'I'H'lﬂ-nhm f‘ﬂlfﬂl;ﬂMElEr. tn'EhEd t‘u thE TEEEi\?ET Ehﬂ'l.'l]d

Cip — .00025-mn[d. mica capacitar.
Cit — .0l-mfd. mica eapacitar — part
of coupler.

In no case should a common conneclion be made
belween B— and healer circuits. Such a connection
would remove the bias voltage from the audio
tube. For this reason, the heater center-tap
resistor of all new Type 5886-AB Power Supplies
is omitted. This omission will not affect the opera-
tion of any other National equipment for which

Rip — 20,0000 hin, 'Savait resistor.
St —DPDT tngele switch.,
S2 —DPDT togele switch.

be removed from the tube
grid caps and clipped in place
on the insulated posts mount-
ed on thesides of the metal shields next to the main
tuning capacitor. The grid leads of the coils
should be attached to the proper tube grid caps.

In all models of SW-3 Receivers, the R.F. ampli-
fier coil socket is located at the left of the main
tuning capacitor, asthe receiver is viewed from the
front; the detector coil socket is at the right side.

Operation

Cﬂnlrnls

THE main tuning dial of the SW-3 Receiver is
mounted on the front of the eabinet at the
center. It is of the variable ratio type. A control
lever is provided to adjust the control knob-to-

cnpacitor drive coupling ratio to any desired point
between the limits of 6 to 1 and 18 to 1. Scale
graduations are from 0 to 150 divisions over the
270 degrees of rotation through which the dial
turns the mnin capacitor, Calibration curves
(Dwgs. Nos. 2 and 3) show the approximate fre-
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queney to which {he receiver is tuned. :

To the laft of the main disl la the ILF. amplificr
trirmamer- capscitor, This control is used ta com-
penants for minor mistracking of the ILF. ampli-
fier stage, &2 may be caused by aotenns detaning.
The trimmer knob should be sdjusted to give
maximum sensitivity, in dhe followiog manner;
The regenerstion control should be ndvanced
bayond the point of detector oscillation. As the
H.F. amplifier trimmer capacitor is rotated back
and forth or “rocked * the regeneralion contral
should be slowly retsrded. AL one adjusiment of
the kstter, the detector will oscillate only with e
RLF. amplifier trimmer set &t & definite point
It is st this point that the R.F. amplifier and
detector eircuils track, snd the pecplvee bas
maximam eensitivity.

Below the main disl i the BF. gsin contrel.
The control dise is arbitrarily ealibroted fram 1
ta 8, The purpose af the gain control is Lo adjust
the amplification of the R.F, amplifier tube.
Amplification ineresses as the control is turned
taward 1. The graduated FLF. galn control makes
possible reasonably sccurate messurement of
signal input, es follows: With the receiver tuned
Lo gitker o modulated or unmodulated earrier, the
ILF. gain control should be returded until the
slgnal is barely audible. The guin control dis
number centered in the panel opening below the
maln dial will indicats the signal nput in 5 units,
& term commaonly used by radlo operntors.

The regenerstion control is locsted Lo the right
of the main disl, It is used to sdjost the vollage
applied 1o the soreen of the detector tube. As the
control kneb is turned in & clockwise direction,
the amplification of the detector tube Increases up
to the polnt st which oscillation tnkes plave.
When receiving modulated signals (phone), best
sengitivity will be had with the detector operated
just Lelow the paint of cecillation. For CW.
(eode) receplion, the dutector must be cacillating
to produce a beat note, the Trequency of which
will be determined by the snoin disl selting,
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AL the left sids ecnier of the cabinet froat
pangl is nwunied 2 legele switeh, When the
cliunge-over switch mentioned woder " Power
Bhenpuiremisents "™ i set wt 0.3, the panel toggle
swilch is used Lo opow U pesedver 8" circoils
wiml wllenee e ressiver 13 moy be peoessary dues
ing |q_-r|;_ujuu[ Leansinsion, With tbe chnnge-over
switcl referred b above et at " 1.4," the penel
tisggle switel is used ns o battery ON-0FF con-
Lral, opeiiog both the flament and “E" eir-
eiits. 14 is nlso used Lo silencs the recsiver during
tramsmission perfods. With this sysiem, pawer
ciisuiEpdion s redused to o minimum during
“etnndshy " periods

A hewdphone owtjut ju.-:l-: Iz located at the
center right seetion of the calinot front paned, The
Eieusl phoises used gloull Lo of the mogretie ty=s
bawving an impednnce of approximately 20,000
wipinis, ws B wsiaadly the case sl the DO resise-
ance 3 (rom 2000 to 3000 chis, The hesdphons
jack is eonnected in serie between the plote of
the output tube and B+, Crystal beadphones
and some specin] Lypes should noty therelore, be
ged weitly the SWad unles o coupling transdariaer
is employed,
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2V DCSW-3 Receiver amplifier and detector, one type 30 as audio.
Filament circuits require .16 amps., 2 volts DC:

Dwg. '‘No. 7 shows the circuit diagram and “B” circuits, 67 and 135 volts; and bias circuits,
parts list. Two-type 32 tubes are used as R.F. 3 volts. *“10-12" series coils ure used.

*ACSW-3 PARTS LIST

Cy — Dual variable air capacitor, 90
mm/f. per section.

L3 =— Parnt ng 1, ganged.

Ca— Variable air capacitor, 50 mm/.

Cy — .00025-mfd. mica capacitor,

Cs — .01-mfd. mica capaciior.

Cs — .5-mfd., 200w0lt paper capaci-
tor.

C7 —.0001-mfd. mica capacitor.

Ly — R.F. amplifier transformer.

L3 — Detector transformer.

L1 — 2.5-m.h. R.F. choke.

lg=— 5.5mh. R.F. choke.

Ly — 700-henry choke — part of coup-

ler,
Ry — 10,000-0hm rheostat.
R1— 300-0hm, Y-wvatt resistor.
Hy=— 5-megohm, lavatt resistor.
Hy— 2000-0hm, lavatt resistor.

L= =]

Hs — 50,000-0hm potentiometer, o o= Tivac.
Hg—.IS-m-tluhm, “uvatl resistor — Pug Covaibiog = Pun Ced T Ta*
part of coupler,
R1=— 12,000-0hm woltage divider re. lLaxeagw
sistor — 3100, 2000, 6900-chm DWG. NO. 5§ — CIRCUIT DIAGRAM OF THE ACSW.3

seclions.

6V DCSW.-3 PARTS LIST
The circuit diagram shows types 36
anid 37 tubes in pluce for 6-vole DC
weration. y :irnrl_\' sublstituting (ype
35 fortype 36 and type 27 for type 37,
the recewver may be converted 1o 2.5-

volt AC operation, without circuit or
l cuil changes. Circuit constants are
identical  with those ufrpi':riu,: (o
i e /i I DWG. No. § with the following ex.
i duspe "y ne 1 cefmions:
T = z Ry ~— 350-0hm, Lavatt resistor.
l Ry— 20,iKkHl-0lun, 2avatt resistor.
Q =] Q
W=a¥ B il [ (1N T
L e T ey e LLLE N =Y
[ 2=
DWG. NO. 6 — CIRCUIT DIAGRAM OF THE 6V DCsW.3
T
s E."| ] !
’T‘_ g >4a o |
DWG. No. 7 shows the circuirt 1
and the values of component Elgrn ) e
of the 2V DCSW-3 Receiver. This 5
model was the preferred type for
portable aperation swith low bat- w
tery pouer consumplion before - .
the introduction of the Universal & =5
Model, using 1.4olt tubes. —
|
L | Bemn  pual [ L=
] B Lwl ACCE v A
! . I- 2400 T WG
£ I S

DWG NO. 7 — CIRCUIT DIAGRAM OF THE 2V DCSW.3 ,



UNIVERSAL MODEL SW-3 RECEIVER
PRICE LIST
Universal Model SW=3 Reocaiver lor AL e l:-ﬂllL‘r';.r cperalion: withaul
tubes, coils, headphones or pawer supply. List £35.00
'
General Coverage Cails:
Type N, Range — Meters List Per Pair
30 Qe 157" 33.50
R 13510 95 ot 3.50
3% 23 la 81 1,50
33 40 1o 70 : 3.50
34 b5 te 115 - =350
a5 115 o 200 3,50
36 200 to 380 .- 4,00
31 50 1a 8550 c-- Ten .00
k- 500 1w B850 ¢ - 5.00
£l B50 1o 1200 - .50
40 1200 11500 = - - " 6.50
41 1500 Lo 2000 &.50
49 2000 1o 3000 B.50
Bandspread Coils:
! Type Mo, List Per Pair
3048 — 10-meter $£3.50
: 1A — 20-meter 3,50
¢ 13A — AD-meter 3.50
J4A — BO-meter 3.50
3158, — 160-meter .50
Type 588&~AB Power Supply — |15 volt, 60 cycle inpul — with rectifier
tube List $29.50
Type 686 Vibrator Pack—6-veli DC input— with rectifier tube List $45.00
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