BY BRIAN HARRISON, KN4R

THE SW-3: PAN AMERICAN AIRWAYS
(PAA) FIRST “AIRPORT RECEIVER”
A quest for the elusive SW-3.

(4 ‘The SW-3 was designed in the
late 1920s, with product devel-
opment that would appeal both

to the radio amateur and be adaptable for

use by the airlines as a reliable, light-weight
receiver for commercial aircraft. Pan

American Airways (PAA) was looking for

such a unit for their early flights to South

America.l

Before the SW-3, National? produced and
sold three earlier regenerative shortwave re-
ceiver model each marketed as a “Thrill-
Box.” In order, they were: 1) the SW-2 (a
two-tube unit, introduced late 1927 or early
1928); 2) the SW-4 (a four-tube unit, intro-
duced in1929, with single-ended audio out-
put); and 3) the SW-5 (a five-tube unit, in-
troduced in 1930 but designed by James
Millen and Robert Kruse. This version uti-
lized push-pull audio output.3

The SW-3 was introduced in a seven
page, September, 1931 QST article au-
thored by James Millen, WIHRX (W1A4AXL
at that time —Ed.), entitled “A Combina-
tion A.C. and D.C. Receiver.” The first
SW-3 ad appeared in QST the following
month.

The SW-3 was a three-tube set having an
RF (radio frequency) stage, regenerative de-
tector, and single audio amplifier all in a
compact, carefully designed, shielded cabi-
net. A new feature was “single-dial control”
thanks to ganged RF and detector stages
(each stage with its own plug-in coil).

The SW-3’s thirteen coil pairs covered
from 9 to 3000 meters. Five band spread
coils for the amateur bands were also avail-
able. A particularly important new feature,
at the time—and barely mentioned in the
first ad—was the use of “R-39.4
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Hugo Leuteritz was an RCA engineer
who initially consulted with PAA from 1927
and joined PAA a year later to head up their
fledgling Communications group. Early on,
Leuteritz tested National’s SW-4 and deter-
mined it was ill-suited for transoceanic work
not only because of its size and weight but
because the receiver’s performance varied
tremendously with the weather. This fault
was later traced to the coil forms that ab-
sorbed moisture (the early coils of the SW-
5 suffered from the same issue).

Around 1930, the Boonton Rubber Com-
pany began making custom Bakelite®
molding. The Bakelite® molding powder
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Fig 2: SW-3 Ad in QST Nov. 1931, Pg. 95
proclaimed “ALL COILS R-39.”

originally used was based on a wood flour
filler which was extremely hydroscopic,
and with the molding process done by
steam...the Q of the coil forms molded by
this process varied tremendously: but to the
naked eye the coil forms looked identical.
To address this problem Boonton Rubber
switched over to a ground mica filler and
electrically heated presses. The result was
precision uniform high-Q molded coil
forms which National trademarked as “R-
39 and was first used in SW-3 coil forms.
R-39 was also used elsewhere in variables
and controls as insulating material.

The ad above, in the Nov., 1931 QST
proudly mentions “ALL COILS WOUND
ON R-39.” (Figure 2)

Circuit-wise, the SW-3 was a cost-re-
duced model of the SW-5 as another ad in
OST, Nov., 1931 states (Figure 3).

Enter the PAA SW-3s (in Airport
Service)
Pan Am used SW-3s as their original
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NATIONAL SW-3

This is the receiver fully described in the September
issue of QST. Essentially, this new Ham receiver
follows the same circuit as the $-W 5, but being for
headset use only, omits the Push-Pull Audio. Your
Cost (less tubes), complete with band-spreading
coils for 20, 40 and 80 Meter Amateur

Bands. (A. ¢. or D.C. Models)......... ~$32.34
National 5880 Power Supply for A.C.
Modalscuen st Semvg gy $20.30

Fig. 3: SW-3 is an SW-5 Ad in QST, Nov.
1931, Pg. 57.

“Airport Receivers” world-wide. Pictures of
these units in service can be found in the Ref-
erences section, page 58.5 Receivers were
used in Macau, Guam, Manila and Port Lam-
poon, Philippines
PAA added the following modifications
to their SW-3s at their PAMSCO (Pan Am
Manufacturing and Supply Company) fa-
cility in Coral Gables, FL.
* On-off switch at front left bottom corner.
» Headphone jack at front right bottom
corner.
* Logging scale at front top left corner.
* PAA data tag with serial number in the
middle of the lid.

An Inventory: Two and Counting

Receiver One: Only two PAA SW-3
Airport Receivers are known to exist at pre-
sent. PAA Serial #50 (See References®)
was a 2022 donation to the San Francisco
International Airport (SFO) Museum. The
SFO Museum is the first and only accred-
ited museum located in an airport. Some of
the items on display there can also be
viewed online.
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The SFO Museum example was re-
portedly used at the original PAA “Clip-
per” flying boat base at Alameda, CA
which was superseded by PAA’s new
Treasure Island, CA flying boat base
starting in 1939. Treasure Island was the
setting of the Golden Gate International
Exposition (GGIE) World’s Fair in
1939-1940.

This receiver has the earlier PAA data
tag mounted in the front top right corner,
and an additional later PAA tag mention-
ing the C.A.A.T.C. in the middle of its
lid. This dates the radio (or at least with
the additional lid tag being added) to
post-June, 1938, when the Civil Aeronautics
Authority Test Center was created
(CAAT.O).

Receiver Two: PAA SW-3 Airport Re-
ceiver Serial #32 showed up in an estate sale
held by the Northwest Vintage Radio Soci-
ety (NWVRS) in 2024. This was an excep-
tionally large radio collection with local
silent auction events open to club members
over multiple weekends. My friend, Hue
Miller, forwarded a few pictures to me of
one of the later upcoming sales including
the picture below. I begged Hue to make the

',-'

Figure 4: SW-3 Serial #32 spotted at a Pa-
cific Northwest estate sale.
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Fig. 5: Possible modified SW-3 in PAA aircraft.

trek, bid and purchase, then box and ship the
receiver to me. He did and I owe Hue!!!

Closeup pictures of this PAA SW-3 #32
can be found in the References section, page
59.7 The detector coil (marked with white
paint) has the same serial number as well as
calibrated dial settings for the lowest and
highest frequencies covered for this re-
ceiver.

Most of the photographs I’ve seen show
PAA SW-3s in use on the ground. However,
here is one aircraft picture “possibly” show-
ing a modified SW-3 in use in the air as
above, Figure 5.

SW-3 Models, Versions and Coils

There were a number of different Na-
tional SW-3 models. Here are the tube line-
ups for a few of them:

Model I:

Ist version: 35 RF amp, 35 detector, 27
audio [8]
36 RF amp, 36 detector, 37
audio — “6V mobile use”
(this is the tube lineup of
PAA SW-3 #32)
30 RF amp, 30 detector, 32
audio — 1.4V tubes for dry
battery operation

2nd version:

3rd version:

Model II:
2.5v or 6V tubes — 58 (or 6D6) RF amp,
58 (or 6D6) detector and 27 (or 76) audio.

National did produce an SW-3 model with
front panel on-off toggle switch and a head-
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phone jack, the exceedingly rare post-WWII
Model IIT “Universal.” This model features
a chassis switch that allows it to use either
standard 6.3 volt metal tubes (6J7, 6J7, or
6C5) or 1.4 volt octal tubes (1N5,1A5) for
battery operation. It is the only SW-3 model
known that came with labeled front panel
controls® as shown below. The “40” stamped
on the chassis in Figure 7 refers to the “30-
40” coils optimal for this receiver.

Three different coil versions were pro-
duced by National during the SW-3 produc-
tion years. The coils were designed to com-
plement whichever tubes were employed in
the receiver models over the years.10

The earliest coils were called the 10-20
series and were designed to work with
Model I receivers employing type 235
screen-grid tubes. 10-20 series coils have
paint dot color codes to identify tuning
ranges and are stamped on the base. Detec-

Fig. 6: National Universal post-WWII front
panel with power switch. .

Fig. 7: National Universal post-WWII fila-
ment switch.
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tor band spread coils have an internal capac-
itor and the base number stamp includes an
“A” (i.e.,15A). (See Table 1, page 57.)

Next in the chronology were the 60-70 se-
ries coils which were designed to be optimal
for the newer type 58 and 6D6 pentodes
Model II. 60-70 coils only have an identify-
ing number stamped in the base between the
pins to denote tuning range. Detector band
spread coils have a capacitor inside and
were stamped with an “A” (i.e. 64A). (See
Table 2, page 57.)

The newest coils were identified as the
30-40 series and were designed for the metal
octal equipped post-WWII “Universal”
SW-3. 30-40 series coils also have an iden-
tifying number stamped in the base between
the pins to denote tuning range, and detector
band spread coils have a capacitor and, for
example, are also stamped as 35A. (See
Table 2.)

Within a coil series, detector and RF coils
are interchangeable, except for the band
spread and the exceedingly rare longwave
coils.

SW-3 coils across the three-coil series are
interchangeable. The only difference be-
tween the coils is a small amount of antenna
coupling and the degree of control rotation
required to cause the detector to spill over
into regeneration. National would remove a
winding turn from the tickler each time
RCA introduced a new tube with more gain.
The intent was to maintain general spill over
at the center of control rotation. James
Millen understood marketing and National

Fig. 8: Modified SW-3: almost a PAA but
not quite.
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d Fig. 9: Left: National SW-3 coil box front view.
Fig. 10: Above: National coil box with coils installed.

sold copious coils.

Note that all modified SW-3s are not
necessarily PAA SW-3s. For example, a re-
cent eBay posting displayed an apparent
“imposter” SW-3. It has a logging scale
frame on the front panel and toggle switch,
but both are incorrectly placed to be a legit-
imate PAA SW-3s (Figure 8).

Fig. 12: 1 60M band spread coils—rare!
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The metal National Coil Box shown
above in Figures 9 and 10 is hard to find,
especially with coils!

Also watch for orphan SW-3 coils. The
lower-frequency SW-3 coils are the least
common and have the most windings, es-
pecially the 160 meter band spread coils
shown in Figure 12 and the super-rare #42
VLF coils and their amazing coil
windings shown in Figure 13.
Figure 11 highlights the unique
numbering and color marking typ-
ically used by National for coil
identification.

Good hunting and I would ap-
preciate hearing about unusual
SW-3s, especially any used by an
airline.

| 0y

Fig. 13: #42 coils VLF 2000-3000 meters—
very rare!
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TABLES

General Coverage SW-3 Coils

10 (Brown) 60 30 | 9-15 Meters | 19-35 MHz

11 (Black) 61 31 | 13525Meters | 12-21 MHz

12 (Red) 82 | 32 2341 Meters | 712 MHz

13 (White) 63 33 4070 Meters | 428MHz
14 (Green) 64 34 6115 Meters | 2.5-4.5 MHz
15 (Blue) 6 | 35 115200 Meters |  1.52.7 MHz
16 (Orange) | 66 ‘ 36 | 200360 Meters | 690 KHz-15 MHz
17 (Yellow) 67 | 37 | 350-550 Meters | 500-900 kHz |
18(Purple) | 68 | 38 | 500-850 Meters | 320-60 kHz
19 | 69 | 39 | 8501200 Meters | 250-390 kHz
20 0 40 |1200-1500 Meters |  190-280 kHz
21 L 41 |1500-2000 Meters |  150-220 kHz
22 |72 42 2000-3000 Meters | 90-160 kHz

Table 1: General coverage SW-3 coils.

Band Spread SW-3 Coils
10-20 Series|30-40 Series [60-70 Seriesl Wavelength | Frequency |
10A 30A 60A 10 Meters ~ 28-30 MHz
11A 31A 61A 20Meters  14-15MHz
13A 33A 63A 40 Meters  7-7.5MHz
14A 34A 64A 80 Meters  3.5-4 MHz
15A 35A 65A 160 Meters  1.5-2MHz

Table 2: Band spread SW-3 coils.

REFERENCES
1. CO Magazine (July, 1971 Pg. 35) Company, Inc. In the 1920s, the com-
pany enjoyed further diversification to

2. National Radio Company has a storied electronic components including capac-

history that spanned seventy-seven
years from 1914 to 1991. Started as a
toy company (National Toy Company)
in 1914, it quickly shifted focus and
broadened its product line to include
household goods. Then, in 1916, it
birthed a new corporate name, National
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itors, transformers, coils, knobs and
their now famous “Velvet Verniers.”
Throughout the later 1920s and ’30s,
National introduced new amateur radio
equipment receivers, including the
highly regarded “HRO” series and the
receivers discussed here. —Ed.
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3. Curiously, the SW-5 was developed be-
fore the SW-3 (1929). The numeric
model number indicated the receiver
tube count. —Ed.

4. According to National’s 1931 ad in OST
(Figure 2), all coils in the SW-3 were
“wound on R-39 to practically eliminate

Two PAA SW-3s Macau (Near Hong Kong)
1935-1936.

PAA SW-3 Manila 1937.
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dielectric losses in coil fields.” Little is
known of the “R-39” formulation. Radio
Frequency Laboratories developed the
specialized low-loss coil form material
for National. —Ed.

. Below are pictures of PAA SW-3s in

airport service:

PAA SW-3 Guam 1936.

PerRT LAMPooN

PAA SW-3 Port Lampoon Philippines.
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6. The SFO PAA SW-3 Serial #50 has the
logging scale and data tag in very read-
able condition:

SW-3 Serial #50 front and top view.

mmmmm

(=)
SW-3 Serial #50 logging scale and front " PAN AMERICAN AIRWAYS SYSTEM

data tag PAN AMERICAN AIRWAYS INC — NEW YORK CITY
WeEIGHT [ A nT C MO TC A T 1O = 4

7. Closeup pictures of the PAA SW-3 SW-3 Serial #50 lid data tag
Serial #32:

8oz | 2ax Lasl

¢ \scazgl paA Lol 0 14/23 | PAA | 3458
(sa00 | LoAZ W25l o [spgac] pas Y3

SW-3 #32 logging scale.

PAN AMERICAN AIRWAYS SYSTEM

i AIRPORT RECEIVER
P, MODEL seriaL No. [CEN &

SW-3 #32 PAA data tag on lid.

SW-3 #32 rear view vent holes. SW-3 #32 detector coil.

— References continue on page 63 —
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rightmost CD4017 and the main counter
will stop counting.

But Then a New Challenge and Remedy

It almost worked! But the CO terminal car-
ries 1 for half of the LED counts and is reset
to 0 at the fifth count and goes to 1 again at
the 10th count. So, it was critical to detect the
transition from 0 to 1 on the 10th count, and
not simply that a 1 is on the CO terminal. An-
other IC to perform this function had to be
inserted in the path between CO and CI. I di-
agnosed this problem by noting that the timer
was counting for less than the full second.
The input to an IC can be triggered by a rising
transition but it took me about a week to fig-
ure out why that occurred.

The solution was inserting a logic circuit
that detected the rising transition from 0 to
1. Triggering from one board to the next
was achieved by attaching the CO (carry
out) terminal directly to the CLK (clock)
terminal of the next board. The CLK input
was only triggered by a rising 0 to 1 transi-
tion, something that I didn’t realize right
away. I installed the pulse 555 IC that came
with each board only on the first board of
the series of counter boards, and I rewired
it to accept external pulses for the main
counter and pulses from the 10 kHz oscilla-
tor for the timer boards. (In a few places on

the boards a rotary burr tool was used to
grind away a small bit of a trace to elimi-
nate a connection). To add connections,
#28 tinned copper wire with Kynar cover-
ing was used.

In Summary

Don’t be too concerned with exactly how
an IC achieves its function. The details of
how thousands of transistors operate in an
IC don’t have to be understood to build or
repair useful circuits. But it is important to
understand the function of a particular IC
and how interconnections are made. The
beauty and utility of ICs is that they are
building blocks in more modern circuits,
much like tubes, with discrete components
like resistors, capacitors, and transformers
were the building block in older (vintage)
devices.

What’s Next

In the next issue, I will expand on more
of my journey in the use of ICs and my suc-
cess in overcoming some of the counter
challenges that I encountered. I will also
discuss how control circuits were used to se-
lect time intervals; how a simple digital IC
comparator from my junk box was used to
boost the oscillator signal; and I will expand
on the various families of IC chips details.

THE SW-3, REFERENCES, continued from page 59

8. 1st version SW-3s marked as “Jackson
Research Laboratories” are rare—these
very early SW-3s were sold as un-wired
kits before National had an RCA license
and were wired by “Jackson Research
Laboratories”...a dummy company
named after one of the streets on which
National Company was located.
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9. Photos courtesy of Jon Weiner, KIVVC.
10.Coil information supplied by Greg Gore,

WAI1KBQ, and Jon Weiner, KIVVC.
Both are regarded National collectors.
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