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1.0 Introduction

fiThe Real McCoy shown on the cover paggeavacuum tubesingle sideband
(SSB) transmitter that was homebezhby KG7TR. The radio operatesver sideband
(LSB) only, at any frequendyom 3.5 to 4.0 MHz, witthominal100 wattgpeak
envelope powerREB output. | built this radio primarilyfor use on the wst coast
Vintage SSB Roundtabtbat meets Tuesday iits on 3.899MHz. Its desigrand
constructiormeet all of thevintagecriteria for use on that net.

Construction of the radio wasgmpted by acquisition of llcCoy 9.0 MHzcrystal
filter and matching carrier crystaiom NU6X. This was a nevin the-box (NIB) kit, as
seen in Figure 1The filterinsidewas he premi um fAGmwdeden Guar di an
manufacturedometime in the 1960/ McCoy Electronics iMt. Holly Springs, PA.
Its specifiedd dB bandwidthof 2.7 KHzis printed on the filter itselWhat looks like a
QST ad foMcCoyfilterswas inside the box. It was scanned and is shovamgure 2
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Figure 117 McCoy Filter Kit

In 1952Lew McCoy, W1ICP (SK in 2000), founded the comp#mt bears his
name The McCoy product line spanned several desaand consisted of quartz
crystals, quartz crystal filters, crystal ovens, and other frequency controlling devices. Lew
McCoywasalsoone of the pioneersf amateuradio. He authored many articles in QST
and CQmagazinesand was known for explainirtgchnical subjects ipractical terms
for his readers. | had the pleasure of meeting Lew at the Ft. Tuthill hamfest in Flagstaff
in the early 1990sSolike it says on the bgxand as tribute to Lewand his many
contributions to the hobby decided tmmame thisradii Th e Re al Mc Coy o0
As a way to try something unique and different, | pacldge radio into a
repurposed cabinet and chassis from a pastgd ektronix 465B oscilloscope.
Construction was a real challenge, particularly in the areas sflagouttradeoffs
thermal management, and shieldif@ne of my goals was to achieve a symmetrical and
pleasing arrangement of front panel controls. Another was to include -enljuoliver
supply, which was made possible by use ofaerntoroid powertransformer that just
fitsat the rear of the chassi$he completed radio weighs in at 24 Ibs.
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The GOLDEN GUARDIAN (48B1)

TECHNICAL DATA

60db
Impedance: 640 Ohms in and ,,\/\/
out (unbalanced to ground)

Unwanted Side Band Rejection:
Greater than 55db Loe

Passband Ripple: + .5db ! |
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Shape factor: 6 to 20db L 4
1.15t0 1 {
Shape factor: 6 to 50db <208 =
144 to 1 | i
Package Size: 2%” x 1'%,” x 1” . b
Price: $42.95 Each 2ok~ 6ab
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The SILVER SENTINEL (32B1)

TECHNICAL DATA
L 5o Impedance: 560 Ohms in
and out
L a0 Unwanted Side Band Rejec-
tion: Greater than 40db
1 300 Passband Ripple: + .5db
Shape factor: 6 to 20db
4 200 121 to 1
| Shape factor: 6 to 50db
| / 1.56 to 1
28re— Gan Package Size: 1%” x 14" x 1”

—_— e = Price: $32.95 Each
8997 8998 8999 90 900 9702 9003
MEGACYCLES

Both the Golden Guardian and the Sil- tals either upper or lower side band
ver Sentinel contain a precision McCoy operation may be selected. Balanced
filter and two of the famous M-1 McCoy modulator circuit will be supplied upon
Oscillator crystals. By switching crys- request.

ELECTRONICS CO.
Dept. Q-7

MT. HOLLY SPRINGS, PA. |
Phone: HUnter 6-3411

123
Figure 27 Ad for McCoy Filters (from QST?)
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Locating all tubes in the center of the chaafiswvseasy access to puito point
wiring, and providesptimalcooling via a small fan mounted on the rear panel. With this
arrangement, cooling air is drawnthrough the original vent holes at the sides and
bottom of the cabinet front, flows down the center oflhghapedhassis frame over the
tubes and is exhasted at the rear by the fan. The power amplifier (PA) tubes are
directly in front of the fapwhere they see maximum airflow. Tveriable frequency
oscillator (VFO)tube andassociatedomponents are at the very front of the radio, where
they pick up he least amount of heat from other tubes and components.

The VFOis a stable Colpitts circuit | have employed many times in my other
homebrew radios. It covers the classic range @to 5.5 MHzanduses vintage
components from WWII ARG transmittes. The VFO output is mixed with the 9.0
MHz SSBintermediate frequency (IF) produce the desired 8® meter output.A
large six digit LED counter/display module shows the transmitter frequency to a nominal
accuracy of £10 Hz.

The PA uses a pair 68835 which are identical t6146s with the exception of 12.6
volt heaters These tubes are generally less expensive than 6146s.

The radio incorporates a number of featuoagptimizeperformance and
functionality, including:

1 Push To Talk (PTT) switching aticrophone connector

1 Built-in antenna relay

1 Relay switching for linear amplifier and receiver muting

1 Automatic Level Control (ALC)

1 Provision for linear amplifier ALC input

1 Metering of PA plate current and ALC action

1 Frequency spotting switc@dmnd advisory ED

1 Built-in tone oscillator for tune up

1 Original Tektronix multiposition handle andewcordwrap feet

Overall performance is comparable to most commercial vacuum tube SSB
transmitters built during the 1960s and early 1970s.

2.0 Physical Layout

Just Ike the original Tektronix scopehe carrying handle can be positioned to prop
up the front of the radio or moved out of the veaydesired. To do this, the radio can be
set vertically on its cord wrap feet at the rear, and the sides of the handle ipushed
allow rotation and locking to any of several positions.
New front and rear panels were flflebricated
front panel controls and switches are shown in Figufidhe front panel microphone
connector is a standard foungonfiguration used on some vintage SSB radios (e.qg.,
Drake TR5 and TR7, Galaxy V), and is shown in Figude
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Figure 37 Front PanelControls and Switches

Looking into front of
transmitter.

NC = No Connection

Figure 47 Front Panel Microphone Connector

The station interconnects on the reargdame shown in Figure. SO-239jacksare
provided for RF outpuiindreceiver antenneoax cablesRCA jacks are used féinear
amplifier ALC, linear amplifietransmit/receive (T/R3witching, andeceiver muting

The linear ALC jack accepts a negatigoing volage to reduce transmitteutput.
When properly implemented, the linear ALC voltage wilhtrol the transmittesutput.

The muting line is grounded in receive and opened in transmit. The receiver is
normally placed in standby mode for T/Ri&hing to occur. The linedr/R relay line is
grounded in transmit and opened on receive. These two lines share the same relay
contactsetsince the grounded states are mutually exclusive.

The compression trimmer above the coax connectors allowscadjisstment of the
PA loading capacitance. The two potentiometers on the uppardaiised taero the
meter in the ALC position and set the idle PA plate current.
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Figure 57 Rear Panel Connections

Figures6 through9 show the locations of majopmponents on thiareesides of the
U-shaped chassiReference designators point out components identified on the
schematics shown figure 11 Visible in all the photos is a groove around plegimeter
of the front die cast frame. There is a similayaye in theoriginal plastic frame that fits
over the rear of the chassihen the cabinet is installe@ihese grooves contain
embeddealectromagnetic interferencENil) gaskes that ground the cabinet to the
chassis at the front and reprst as in th@riginal scope

Looking atthe top of the radio ifigure6, the display mixelJ1 and associated
circuitry is assembled on a prototygiecuit board mounted to the front panel directly
behind the display module.

VFO components V6, L8 and C9 are mouraéthe right front of the chassi6 is
not shielded to provide better heat dissipatid®.was mounted vertically to provide the
best position of the main tuning kndkecause of space constraints, it was not practical
to shield L8. As a result, thisitcs very sensitive to metal objects moving in proximity
to it or not securely grounded. These can cause changes in frequency. It was found that
the very thin metal used in the Tektronix cabinet would flex when pressed at the top and
cause fregency shifs. So ashield is mounted across the top of the chassis to isolate the
cabinet from VFO circuitry.There is a second shield mounted overRAecompartment
Bothar e made from . 0620 p ehavkbeenardamewtd farthet mi num s |
Figure 5 photo When in place, tlee shieldgomplete a box structure for thedbaped
chassis, thereby increasing structural and torsional rigidity. Other modifications to
improve mechanical and electrical stability involved changing to a fiberglass shaft for the
man frequency control, and adding a spring |
shaft to ensure a stable ground at this point.

A black heat dissipating shield is used on V7. A piece of perforated sheet was
mounted to the bottom of the PA compartmaver the two large oval holes in the
original chassis. This provided a ventilated surface to mount the sockets for PX%ubes
and V10.A vertical piece of perforated sheet in front of V9 completes the PA
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compartment and separates it from the low leveluds. The cooling fan is 8.25 inch,

12 VDCunit mountedto the rear panel overtieo |l e t hat ori ginally

CRT socketThis hole had to be enlarged to fit the fan properly.

Figure7 shows the underside of the horizontal chassis se&tibite Teflon wire
was used throughout, and was-#gd into bundles after construction was completed.
Standoffs provide tie points for most circuit components and wiring. Toroid coils and
associated ceramic trimmers are mounted to small pieces of éibetgbard, which are in
turn mounted to the chassis on aluminum standoffs. A helical cut flexible coupling is
used to connect the main tuning shaft to C9. Millen flexible couplings are used for the
fiberglassshaft extensions o@8, C9 and Clthat comeout of the front panel.

The high and lovB+ rectifier diodes, filter capacitsrand bleeder resistosse

mounted inside theompartment hat ori ginally housed the

supply. A shield (removed for the photo) is mounted over thmgpastment to prevent
accidental contact with the high voltages insigfethe rear of the chassis are the +12
VDC rectifier, filter capacitor and U2 voltage regulator.

There are two small parts modutesunted to the chassis bottom that were
repurposed fnm scrapped ARG receivers The one next to V3 contains the phase shift
circuit for the tone oscillator. The module between V9 and V10 contains the ALC

circuitry.
Turning to Figure8, C9 is securely mounted to thight side panel of the chassis. A
pieccof . 0620 perforated sheet is mounted

The rear section of C8 is thoroughly shielded to prevent coupling between V7 grid and
plate circuits. This view also clearly shows how toroid power transformer Titgisitd
the radio.

In Figure9, it can be seen tha2Ts mounted to the front panel frame. This is a

typical example of hovseveralcomponents had to be mounted wherever there was space

to do so.The 9 MHz carrier oscillatcaind balanced modulator ciitziare in the lower
right section of this picture. These
sheet. There are access holes in tet side of the cabindvisible on the cover page
photo)to allow adjustment of C1, C2 and C3 with ttabinet installedThe edges of the

hou:

SCo,

unde.l

rcui

two shields over the top of the chassis frame described earlier can be seen in this picture.
Carrier balance pot R5 is mounted away from the chassis on a bracket so that its shaft can

be extended and brought out the frpanel. The shaft and couplings were repurposed
from the original scope.

The rear section of the left side panel of the chassis contains the outetivprk
components and filter choke LBA loading capacitor C11 is a 365 pf unit, and is the
largest tlat could be fit here because of tieetifier/filter compartment behind it. The
C12 coarse loading capacitor in parallel with C11 is mounted to the rear pdanete of
RG-58 coax connects C11 to relay K2 and C12.
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Figure 61 Chassis Top View



