ASSEMBLY AND OPERATION OF THE

HEATHKIT "APACHE"™ TRANSMITTER
MODEL TX-1

RF Power Input

Outpuf Impedance
Output Coupling .
Operation . . . .

SPECIFICATIONS

Band Coverage . . . . . « . .. P

Audio OQutput . . .

Tube Cnmpléinant:
Power Section .

Audio Section

RF Section . . .

- Power Requirements
| Standby (AM, CW)

— Standby (S8B} . . .

o) 2N
: Phone: » + + + .

SSB v

Cahinet Size . . . . .
" NetWelght .. .......... AN

 Shipping Weight . .

. Crystal-VFO, CW-SSB-Phone (Time Jequence

. 150 watts phone, 180 watts CW,

50-72 chm (Non-Reactive), | e
P1 Network (Coaxial). N

Keying, 88B requires External Adapter).

80, 40, 20, 15, 10 meters (11 meters with
Crystal Control),

100 watts at 300-3000 cps (Adjustable low-
level speech clipping; 500 ohm output available),

Selenium Bias Rectifiers
53V4 Low Voltage Rectifier,
2-5R4GY HV Rectifier,
OA2 Voltage Regulator,
2-0B2 Voltage Regulator,
12AX"7 Speech Amplifier,
12AU7 Clipper Amplifier.
8ALS Clipper,

12BY7 Audio Driver

- 2-8CA7T/EL34 Modulator
. BAUB VFO,

8CL6 Crystal Osmllatgr ~-Buffer,
5763 Driver,

2-6146 Parallel Power Amplifier,
8AQD Clamp.

115 VAC, 50-60 cps.
150 Watts.

230 Watts.

420 Watts (Intermittent).
500 Watts (peak).

500 Watts (peak).

19 1/2" wide, 11 5/8" h1gh 16" deep.
95 lbs, ,

107 1bs,

Rodlent 1058 8/32,/61



_ - 1-X1 1IAOW
YILLIWSNVAL JHOVdV,, LINHLV3IH

(8D

_MOO0¢

&

93N | -NOD
3 2 NiVO

X

@w@

@. |k
—r N
TOWHLNQD 4* o0
T13A3] 1)
WHOO0G @
S 8A

| 4 _o.e

@“
v

e ol il

L) MOO0S
AT S00
LA
VWNGSLI AHZ

—~ . A ~
9 xvziz/ Y& 9 woir U ixvei 21

@ed @o__.m®

CL(

"N

38 2/1
Ol Tud
IS

- S

&
SLOVLNQOD
AHOSS3IOODY

-IIIII R i ey g gy e g G . . e e S S . e S e

i 'G3LON 3SIN
=- -43H10 SS3INN T L
JYY SAOLIDVAYD 1V _AL

/

/
_ ONIGYIY 39V110A s3LvaIaNI C D “

"ONIQVIY HOY3 \.
IHNCYIN OL A3SN I-AN «LIMHLYIH “170A ¥3d U 00002 ‘

_ W | "3OVLI0A 3INIT OVA 021 HLIM 3GON AY 051'#1 ADNINDINS
" @ _. - e ‘SHILIN 02 NO N3XVL SIOVLITOA
e

Mib @ Tl W EE “NOILISOd TV.LX NI NMOHS HOLIMS O4A-TTVLX
"NOILISOd MO NI NMOHS HOLIMS 300N

HOLIMS
H31 3N

" "NOILISOd ¥3L13NW 08 NI NMOHS HOLIMSONYS

HOLIMSONYS
. d31I0X3 )

r--ﬁ-— winllr S i S S S S e s ey el e g A - S T s T A el e A G N T G e N e IS

08I-0

HOLIMSONYS
¥ / / VYNNI

YA QOS

HOLIMS 727
O4A Y 4°

-y e I Y I S S - T T v I S e S S dlkae i maiae e Y B e W

i !
@ @ , ONIZITTVvYELNIN




INTRODUCTION

The Heathkit “Apache® Model TX-1 represents the complete transmitting complement of the
amateur station, enclosed in a modern, attractively styled cabinet, and incorporating the refine-
ments necessary for effective and dependable communication. The only external requirements
are an antenna, ground, and key or microphone, Panel conirols allow VFO or crystal frequency
control and phone, CW, or S8B operation on the 80, 40, 20, 15, 10 meter amateur bands, SSB
operation requires a suitable SSB adapter, such as the Heathkit SB-10,

In order to provide easy matching to low impedance antennas and suppress harmonic radiation,
Pl network output coupling is employed. A newly designed VFO features a compact, separate
sub-assembly type of construction and provides the frequency stability necessary for 8SB oper-
ation. Panel controls include key and microphone connections, audio gain, crystal-VFO switch,
drive control, band switch, loading control, mode switch (CW-88B-AM), VFO tuning, driver
tuning, final tuning, tune-operate switch, power and plate switches, The accessory socket on the
rear apron provides AC line voltage for antenna relay operation plus power and connections for
either a voice control unit or 8SB adapter. A separateterminal strip provides normally open or
normally closed contacts operated simultaneously with the plate switch for receiver muting or
other station control functions, If the ¥ Apache” isusedas an exciter for a higher powered trans-
mitter, 100 watts of audio at 500 ohms is also available, The “Apache” is extensively compart-
mented and shielded, The final amplifier is completely enclosed with perforated aluminum

shielding. Thistype of construction increases transmitter stability and greatly decreases radi-
ations that cause TVI. The final amplifier is forced air ccoled to promote longer tube life,

The following block diagram and circuit description will give the builder a better understanding
of the transmitter. This knowledge is an invaluable aid to construction and, as such, is well

| worth reading thoroughly,

IN A TRANSMITTER OF THIS SIZE, LETHAL VOLTAGES ARE PRESENT. CONSEQUENTLY
GREAT CARE MUST BE EXERCISED WHEN ANY TESTS OR ADJUSTMENTS ARE MADE,
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CIRCUIT DESCRIPTION

VFO:

The VFO circuit consists of a 6AUS tube operating as a Clapp Oscillator in the frequency
ranges of 1750 to 2000 KC, 7000 to 7175 KC, and 7000 to 7420 KC., The tube is mounted on top
of the rigid, enclosed sub-chassis, thus placing all heat-generating components outside the VFO
enclogure. All frequency determining components are rigidly mounted inside the shielded en-
closure. A double bearing ceramic insulated tuning capacitor of the differential type is used as
a frequency control, The differential capacitor, congisting of two stator assemblies of different
capacity, permits a large bandspread at both high and low frequencies,

The coils are wound on heavy ceramic slug-tuned coil forms, heavily doped and baked. The re-
sult is a high @ coil upon which ambient conditions have a minimum effect. Careful placement
of temperature compensating capacitors near the coils tends to cancel drift due to coil heating.
In addition, a temperature compensating capacitor across the grid circuit of the tube, carefully
positioned physically, provides additional compensation for other varying inductive parameters.

The VFO switch is operated by an interrupted switching mechanism on the band switch, VFO
output frequency is correlated with the band in use as follows: 80M - 1750 to 2000 KC; 40M -
TO00 to 7425 KC; 20M - 7000 to 7175 KC; 15M - 7000 to 7175 KC; and 10M - 7000 to 7425 KC,
This unique switching system, coupled with the vernler slide-rule, full gear dial drive mech-
anism, provides more than adequate frequency spread on all bands,

The Clapp, or series tuned Colpitts oscillator circuit, presents a very low impedance at reson-
ance to the tube grid, Thisminimizes the effect of shift in tube capacitance upon the output fre-
quency. The capacitive voltage divider, necessary for operation of the Colpitis circuit, also
lessens the effect of tube capacitance upon frequency. Both screen and plate voltages are sta-
bilized by an OA2 regulator tube in the power supply. To further decrease any effect of tube
heating on frequency, the tube filament is operated at all times by a separate filament trans-
former whose primary is connected to the AC line ahead of the power switch, This serves to
keep the tube more nearly at operating temperature and shortens the overall warm-uptime.
Heat in the tube is further stabilizedby aheat conducting insert in the tube shield and by the low

plate voltage,

The net result of this design is a stable, compact VFO, especially suited for SSB operation which
requires a low drift irequency source,

The output circuit of the VFO is tuned to 80M when the 80M band is used and to 40M when all
other bands are used. This tuned circuit consists of the output coaxial cable capacitance (plus
100 mmf in the 80M position} and the RFC in the VFO plate circuit, The increased VFO output
thus obtained insures more than adequate drive on all bands, The output is fed to the Xtal-VFQO
switch. This switch also opens the B+ lead to the VFO when the crystal position 18 selected.

CRYSTAL OSCILLATOR-BUFFER

A BCLS6 tube is used as a modified Plerce crystal osclillator. Thiscircuitisbasically a grounded
cathode Colpitts oscillator with the grid-cathode and screen-cathode capacities serving as the
capacitive voltage divider, An external 47 mmf capacitor is connected between the screen and
ground to increase excitation and prevent sluggish crystal operation, With the Xtal-VFO switch
in the crystal position, the crystal is connected between the screen and grid of the 6CL8. In the
VFO position, the output of the VFO is connected to the grid of the 6CL6, The plate circuit of the
6CL6 is untuned when operating 80M, slug-tuned to 40M for operation at 40, 20, and 16 meters
and slug-tuned to 20M when operating 10M. Anuntuned RF choke and these two slug-tuned colls
are in series withthe B+ leadtothe 6CL6 plate. One section of the exciter band switch grounds out
the coils not being used for agivenband, The RF ground is provided by a large capacitor, since
a direct short would ground the B+ lead, Inthe 80M position, this capacitor and switch deck also
grounds one side of a 100 mmf capacitor which tunes the VFO output to 80M, as previously men-
tioned. The output of the 6CL86 is capacitively coupled to the 5763 driver stage.
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Time sequence keying is employed in the “Apache” by means of a unique circuit which performs
reliably but is quite simple in operation, Referringtothe circuit diagram, 120 volts of negativeblas
voltage is supplied through a 47 K ohm resistor to the keying circuit, The heart of the keying
circuit is made up of two RC networks and a NE-2 neon builb. Assuming the key 18 up, the neon
bulb is lighted and both the VFO andbuffer stages are biased beyond cut-off and are therefore in-
operative. The 33 K ohm resistor between the VFO side of the neon bulb and ground serves as a
load across which the cutoff voltage appears. When the key is closed, the bias voltage is
grounded throughthe 47 K ohm resistor and the voltage at the key is zero, Both the .01 mi, 33 K
ohm and ,02 mf, 100 K ohm RC networks beginto discharge. Sincethe .01 mf, 33 K ohm network
has the shorter time constant, the neon bulb will extinguish and the VFO will become operative a
fraction of a second beforethe .02, 100 K ohm network has discharged to a point where the buffer
stage is operative. Whenthe key is opened, both networks begin to charge and, although the buffer
grid RC network charges more slowly than the VFO grid RC network, the buffer gridwilil be cut-
off a fraction of a second before the VFO grid, due to the fact that the VFO grid RC network must
reachthe comparativelyhigh firing voltage of the neon bulb before the VFO grid will have cut-off
bias applied to it. As can be seen inthe illustration, the result is a buffer output waveform free.
from the click and chirp that is present on the VFO output at the instant of key down or key up.

A spotting push-button, which by-passes the key jack and mode switch,
is provided for activating the exciter stages, regardless of the mode of
operation, for purposes of “zero-beating”® and driver tuning. Inspection
of the circuit diagram will reveal that, disregarding the spotting push-
button, in CW or SSB operation the key or key jack must be closed to
produce excitation, while in AM operation, the plate switch must be
closed to provide excitation,

BUFFER OUTPUT

—— TIME  20M37 DY,

DRIVER

is used to drive the final amplifier. Asthe stage has plate voltage sup-
plied and the cathode circuit closed at all times, sufficient bias is nec-
essary to keep it from drawing plate current during key up or standby
conditions. The additional automatic bias establishes the operating bias S 7 T VL) A
during “key down” condition. A meter shunt resistor is permanently Picture taken from a dusl trace seape,
connected in the cathode circuit and the meter switched across it when  butseparated for itustrative purposes.
reading driver plate current, The resistance of the shunt is such as to

cause the meter to read 50 mililamperesfull scale., Potentiometer con-

trol of the driver screen voltage allows control of the grid drive to the

final amplifier. The plate circuit of the 5763 is shunt fed through an RF -

choke, Pinetwork interstage coupling is used beiween the driver and the final amplifier with the
input capacitor of the pi section variable andthe output capacitor{ixed., The pisection inductance
is tapped and the proper tap for each band selected by 2 section of the exciter band switch. The
use of pi network interstage coupling helps reduce the harmonic output of the transmitter, The
fixed output capacitor of the pi interstage coupling appears from grid to ground of the final amp-
lifier and shorts out the higher frequency harmonics,

l_
4
A 5763 tube operating with a combination of fixed and automatic bias, 3
&
t
:

The output of the driver is fed to one deck of the mode awitch where it is routed directly to the
grid of the final amplifier in CW and AM operation or routed to a coaxial connector on the rear
apron in SSB operation, The driveisfedto an S8B adapter for SSB signal generation and the 55B
signal is then fed back into the grids of the final amplifier through a second coaxial connector.
The capacitance of the connecting coaxial cables provides the output capacitance for the driver
output pi network in SSB operation.
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FINAL AMPLIFIER

Two 6146 tubes operating in parallel at approximately 750 volts are used as the power amplifier.,
The amplifier operates in Class C for CW and AM operation and in Class AB1 for SSBE operation,
Here, as inthe driver, acombination of fixed and automatic bias is used to establish the operating
and standby conditions, In addition to the fixed bias, the screens of the 6146 tubes are clamped

by a 6AQ5 during Class C operation. The action of the clamp tube follows.

The screenvoltage to the 6146’8 ig obtained through a dropping resistor from the plate supply and
the BAQD tube plate is connected at the 6148 screen., The 6AQ5 cathode is grounded and its grid
is common to the grid circuit of the 6146 stage. As long as grid excitation is obtained from the
preceding stage, the bias developed keeps the clamp tube cut off and it does notdrawcurrent. If
excitation is lost, the 6AQ5 grid goes to zero and the tube draws heavy current, dropping the vol-
tage of the 6146 screen to a very low value, thus further protectingthe 6146 stage, Thefixedbias
applied to the grids of the 6146 stage would normally keep the 6AQS cut off also, regardless of
loss of excitation. Consequently, a sufficient positive voltage is applied to the 6AQ5 grid to just
balance thefixed bias but not the operating bias. This allows the clamp tube to be cut off hy the

operating bias only,

When modulating tetrode tubes, it is necessary to modulate the screen as well as the plate, This
is accomplished by supplyingthe screenvoltage through a dropping resistor from the plate voltage.

As explained previously in the discussion on the driver stage, the driver output is fed to an SSB
adapter for SSB operation and the SSB signal thus generated is fed back to the grids of the final
amplifier., The mode switch, besides rerouting the driver output, also places the final amplifier
in Class ABI operation, The 6AQ5 clamp tube is disconnectedfrom the screens and two OB9g reg-
ulator tubes in series are connected between the screens and ground, thereby establishing the
proper screen voltage, Fixed bias of the correct value is supplied from the bias rectifier. This
value of fixed bias is the same as that supplied for Class C operation, remembering that the rest
of the Class C bias is obtained automatically by grid current flowing through the final amplifier
grid resistors. However, nogridcurrent flows In Class AB1 operation, so the fixed bias supplied
can be made correct for both modes of operation without any readjustments or switching. Inad-

dition, the mode switch, when placed in SSB position, transfers the grounded end of the bias re-
gistor string to a connection on the accessory socket. This allows avoice control unit relay, al-
most universally used because of SSB duplex operation, to safely bias the final amplifier tocut-
off during standby periods by merely ungrounding the bias resistor string. During SSB operation,
the plate voltage is left on at all times, avolding excessive switching of primary power that would
be encountered in duplex operation,

A tune-operate switch is provided to reduce final amplifier input during tune-up periods, thus
preventing damage to the tubes due to excessive off-resconance plate current, This switchmerely
connects the tube screens toalow-voltage point on a resistive screen voltage divider, thus limit-
ing the plate current to a safe off~-resonance value,

Final amplifier grid current is read by switching the meter acrosgs the shunt which is left per-
manently in the grid circuit, This shunt is of such a value as to cause the meter to read 10
milliamperes full scale. Final amplifier plate current is read by switching the meter across a
shunt which is left permanently in the final amplifier cathode circuit. This shunt is of such a

value as to cause the meter to read 500 milliamperes full scale.

The tank circuit of the final amplifier is pi coupled to the antenna using a 350 mmf variable
capacitor on the input side, a tapped inductor operating from the band switch, and a large three-
gang variable capacitor with a total capacitance of 1350 mmf on the output side. The large output
variable capacitor allows a smooth, continuous antenna loading operation.

The 6146 tubes are mounted on short spacers just above the chassis top plate; this permits very
short cathode return paths from plate and grid and, since the grid leads pass directly through
the chassis from the tube socket connection, serves to effectively isolate the grid circuit from
the plate circuit, thus increasing stability. The entire final amplifier is enclosed in an “RF
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tight” perforated shield, Periforations are placed in the chassis top plate to create a chimney
effect causing air to flow up past the tubes for cooling.

AUDIO

Two triode stages of resistance coupled speech amplification are combined in a 12AX7 tube,
glving sufficient gain for a lowlevel erystal or dynamic microphone, Inamateur communications,
it is desirable to sacrifice fidelity in favor of narrow bandwidth and intelligibility, Therefore,
the audio circuitry in the “Apache® is designed to limit the frequency response to the normal
voice range of 300-3000 cps. Tolimitthe low frequency response of the speech amplifier, small
coupling capacitors are used as they present a high reactance at the lower frequencies. The
higher frequencies over 3000 cps are attenuated by a low pass filter following the clipper stage.

Another stage of amplification consisting of one-half of a 12AU7 twin-triode follows the speech
amplifier and the output of this stage is fed to a 6ALb5 dual diode functioning as a clipper. The
8AL5 cathodes are biased positive with voltage obtained from the following stage’s cathode bias
string. The diode bhias is such that when the peak to peak voltage of the audio signhal exceeds
approximately 6 volts, the diodes conduct and prevent further increase in amplitude. The high,
sharp peaks of the speech waveform which are not necessary for intelligibility but still contribute
fo modulation of the carrier, can be clipped off, thus allowing the lower level components of the
speech waveform to be increased. The result is a considerable increase in the average level of
modulation and a more penetrating modulated carrier.

The audio from the clipper stage is fed through a low pasas filter that cuts off sharply above 3000
cps. This servestoremove much of the harmonic content of the clipped waveiform, thus reducing
distortion, in addition to restricting the high frequency response of the amplifier. The other
half of the 12AU7 is used as another stage of amplification following the low-pass filter,

Two gain controls are provided in the “Apache® modulator., The audio gain control between the
first two stages of the speech amplifier operates as a combined gain and clipping control., The
level control, at the input to the 12BY7 audio driver stage, serves to set the 100% modulation
level, The gain control can be set to give normal unclipped modulation by merely getting the
peak input to the clipper just at the threshold of clipping. The level control can then be set to
give 100% modulation, Thus, by further increasing the gain, the input to the clipper is increased
and more and more clipping can be introduced without overmodulating the carrier due to the
limiting action of the clipper.

The 12BY7 pentode audio driver tube is triode connected to present a low impedance to the mod-
ulator grids, In class ABg audio, the modulator grids draw current on positive peaks, conse-
quently the driver stage must deliver some power to the gridg, Byusinga low impedance power
source, less impedance variation will result between times of load and no load, as the driver
swings from positive to negative, The 12BY7 driver feeds the modulator grids through a 2to 1
stepdown transformer, thus further lowering the grid impedance. Two 6CA7/EL34 tubes oper-
ating class ABy constitute the modulator stage. They are capable of approximately 100 watts
output, but are normally operated at about 2 70 watt level, Beries resistors in the grid circuit
prevent the grids from swinging too far positive and thus limit the output below the highest oh-
tainable, A meter shunt in the cathode circuit of the modulators allows monitoring of the modu-
lator plate current, The shunt is of such a value as to cause a full-scale meter reading of 250
milliamperes,

The modulation transformer provides the proper match between the modulator output impedance
and the load impedance, The transformer is rated at a full 100 watts and a 500 ohm output tap
is provided for driving external loads. Whenthetransmitter is operatedon CW or SSB, the mode
switch removesthe screen voltage from the modulator tubes and shorts out the secondary of the
modulation transformer.
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LOW VOLTAGE POWER SUPPLY

The low voltage power transformer contains all the filament windings, including the filament
winding for the high voltage rectifiers, It also has a tapped secondary to supply the bias recti-
fiers, One separate 6,3 volt winding supplies heater voltage to the accessory socket, The low
voltage supply, with a bV4 rectifier and condenser input filter, delivers 350 volts at 175 milli-
amperes to the low power audio and RF stages, modulator screens, and accessory socket, The
taps onthe secondary in conjunction with the full wave selenium bias rectifier and condenser input
~ filter deliver 150 volts of negative bias voltage at 20 milllamperes. A resistance network on the
bias supply applies the correct bias to the final amplifier and driver. A half wave selenium
rectifier on one side of the bias winding plus a vartable tapped resistance voltage divider pro-
vides a separate adjustable modulator bias voltage.

HIGH VOLTAGE POWER SUPPLY

The high voltage supply consists of the plate transformer, parallel 5R4GY rectifiers, choke in-
put filter with two 125 mfdelectrolytic filter capacitors in series. A center tdpped bleeder bal-
ances the series capacitors.

Ordinarily well desighed power supplies using conventional values of paper or oil capacitors,
have been found to make violent voltage excursions as loads are suddenly applied or removed.
This is known as the dynamic regulation characteristic. To eliminate these voltage excursions,
larger capacitors than are practical in the paper or oil type are necessary. The two elec-
trolytic capacitors in series result in a filter capacity of 62.5 mfd at 300 volts. This is sufficient
capacity to assure good dynamic regulation under keying conditions and a fair safety factor on
voltage breakdown, One meter switch position provides a connection for reading the value of
plate voltage., The full scale reading is 1000 volts,

When line voltage is applied to the primary of the plate transformer, a DPDT relay is activated
which applies screen voltage to the modulators and also activates the accessory contacts for re-
ceiver muting or other station control,

All leads leaving the accessory socket or accessory contacts have LC filters. The line cord is
by-passed with coaxial type feed-through capacitors. Both sides of the AC line are fused in a

special line plug,

NOTES ON ASSEMBLY

Try to provide a work area that will not have to be cleared or disturbed if your work should be
interrupted, It is much easier to resume construction if everything can remain in its place un-
til completion of the kit, Provide yourself with good quality tools. The use of improper or in-
ferior tools for assembly of a complex kit such as the “Apache” will cause your workmanship to
suffer and result in longer assembly time. There is also a great deal of personal satisfaction
in a neat, professional looking transmitter, resulting from careful assembly and wiring. Basic
tool requirements consist of a screwdriver with 2 1/4" blade: a small screwdriver with 2 1/8"
blade for set screws and adjustments; long~nose pliers, used to form leads and hold parts; wire
cutters, preferably separate diagonal cutters; a pen knife or, preferably, a tool for stripping
insulation from wires; a soldering iron or gun and rosin core radio solder. A 1/4" and 5/16"
nut~-driver, while not necessary, will ald extensively in construction of the transmitter. Be sure
to read the paragraphs on soldering before you start wiring the transmitter.

UNPACK THE KIT CAREFULLY AND CHECK EACH PART AGAINST THE PARTS LIST. In
so doing, you will become acquainted with each part. Refer to the charts and other information
shown on the inside covers of the manual to help you identify any parts about which there may be
a question. If some shortage is found in checking the parts, please notify us promptly and return
the inspection slip with your letter to us,
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Resistors and controls generally have a tolerance rating of +20% unless otherwise stated in the
parts list. Therefore, a 1 K ohm resistor may test anywhere from 800 ohm to 1200 chm. (The
letter K is commonly used to designate a multiplier of 1000.) Tolerances on capacitors are
generally even greater. Limits of +100% and -20% are common for electrolytic capacitors. The
parts furnished with your Heathkit have been specified 80 as to notadversely affect the operation
of the finished instrument.

Most kit builders find it helpful to separate the
various parts into convenient catagories. Mufiin
ting or molded egg cartons make convenient trays
for small parts. Resistors and capacitors may
be placed in the edge of a piece of corrugated
cardboard until they are needed. Values can be
written on the cardboard next to each component,
The illustration shows one method that may be
used, Read through the entire manual before
starting construction, In this way you will be-
come familiar with the techniques employed in
the building of your kit, As a further deterrent
to errors, read each step of the construction and
wiring completely before performing that step.

Do not try to hurry your work or to work for too
long a period at one time, Bothcourses will lead
tocarelessness and increased possibility of
error. The instructions and illustrations have

been preparedio assist youin every detail during
construction and use of your transmitter. We urge you to follow them carefully and thus avoid

improper operation or the possibility of damage to components through errors in construction,
There is a great satisfaction in having your transmitter work properly the first time you turnit
on-—don’t deny yourself this pleasure through careless work,

PROPER SOLDERING PROCEDURE

Only a small percentage of Heathkit purchasers find it necessary to return an instrument for
factory service. Of these returns, by far the largest proportion of malfunctions are due to poor

or improper soldering.

Correct soldering technique is extremely important. Good solder joints are essential if the per-
formance engineered into the kit is to be fully realized, If youarea beginner with no experience
in soldering, a half-hour’s practice with odd lengths of wire and a tube socket will be a worth-

while investment,

High quality solder of the proper grade is most important. There are several different brands
of solder on the market, each clearly marked “Rosin Core Radic Solder.” Such solders consist
of an alloy of tin and lead, usually in the proportion of 50:50, Minor variations exist in the mix-
ture such as 40:60, 45:55, etc, with the first figure indicating the tin content. Radio solders are
formed with one or more tubular holes through the center, These holes are filled with a rosin
compound which acts as a flux or cleaning agent during the soldering operation.

Page 9




NO SEPARATE FLUX OR PASTE OF ANY KIND SHOULD BE USED. We specifically caution
against the use of so-called 'non-corrosive” pastes. Such compounds, although not corrosive
at room temperatures, will form residues when heated. The residue 18 deposited on surround-
ing surfaces and attracts moisture. The resulting compound is not only corrosive but actually
destroys the insulation value of non-conductors. Dust and dirt will tend to accumulate on these
"bridges' and eventually will create erratic or degraded performance of the instrument.

NOTE: ALL GUARANTEES ARE VOIDED AND WE WILL NOT REPAIR OR SERVICE
INSTRUMENTS IN WHICH ACID CORE SOLDER OR PASTE FLUXES HAVE BEEN

USED. WHEN IN DOUBT ABOUT SOLDER, IT IS RECOMMENDED THAT A NEW
ROLL PLAINLY MARKED "ROSIN CORE RADIO SOLDER' BE PURCHASED.

If terminals are bright and cleanand wires free of wax, frayed ingulation and other foreign sub-
stancea, no difficulty will be experienced in soldering, Crimp or otherwise secure the wire (or
wires) to the terminal, so a good joint is made without relying on solder for physical strength,
To make a good solder joint, the cleantip of the soldering iron should be placed against the joint
to be soldered so that the terminal is heated sufficiently to melt solder. The solder is then
placed against both the terminal and the tip of the iron and will immediately flow out over the
joint. Refer to the sketch below. Use only enough solder to cover wires at the junction; it is
not necessary to {ill the entire hole in the terminal with solder, Excess solder may flow into
tube socket contacts, ruining the socket, or it may creep into awitch contacts and destroy their
spring action. Position the work so that gravity tends to keep the solder where you want it.

CRIMP WIRES HEAT CONNECTION APPLY SOLDER ALLOW SOLDER
TO FLOW

A poor solder joint will usually be indicated by its appearance. The solder will stand'up in a
bloch on top of the connection, with no evidence of flowing out caused by actual “wetting” of the
contact. A crystalline or grainy texture on the solder surface, caused by movement of the joint
before it golidified, is another evidence of a “cold” connection, In either event, reheat the joint
until the solder flows smoothly over the entire junction, cooling to a smooth, bright appearance.
Photographs below clearly indicate these two characteristics.

COLD SOLDER JOINT PROPER SOLDER COLD SOLDER JOINT

CONNECTION INSUFFICIENTLY CONNECTION CONNECTION MOVED
Page 10 HEATED WHILE COOLING




A good, clean, well -tinned soldering ironis also importantto obtain consistently perfect connec -
tions. For most wiring, a 60 or 100 wati iron, or the equivalent in a soldering gun, is very sat-
isfactory. Smaller irons generally will not heat the connections enough to flow the solder smoothly
over the joint and are recommended only for light work, such as on etched circuit boards, stc.
Keep the iron tip clean and bright, A pad of steel wool may be used to wipe the tip occa gionally
during use, | -

NOTES ON WIRING

Read the notes on soldering and wiring on the inside rear cover, Crimp all leads tightly to the
terminal before soldering, Be sure both the lead and terminal are free of wax, corrosion or
other foreign substances. Use only the best rosin core solder, preferably a type contalning the
new activated fluxes such as Kester “Resin-Five,” Ersin “Multicore” or similar types, |

Unless otherwise indicated, all wire used is insulated. Wherever there is a possibility of the
bare leads on resistors and capacitors shorting to other parts or to chassis, the leads should be
covered with insulated sleeving, This is indicated in the instructions by the phrase “use sleev-
ing.” Bare wire is used where the lead lengths are short and the possibility of short circuits
are minimized.

Leads on resistors, capacitors and transformers are generally much longer than they need to be
to make the indicated connections. In these cases, the excess leads should be cut ofi before the
part is added to the chassis, Ingeneral, the leads should be just long enough to reach their ter-
minating points. Not only does this make the wiring much neater but in many instances, the ex-
cessively long leads will actually interfere with proper operation of the instrument,

The pictorials indicate the actual chassis wiring and designate values of component parts. We
very strongly urge that the chasgis layout, lead placement, and grounding connections be followed
exactly as shown, While the arrangement shown is probably not the only satisfactory layout, it
is the result of considerable experimentation and trial. A common factor of radio frequency
equipment is the critical placement of leads and components. Theuse of extensive shielding and
compartmenting in the “Apache” has eliminated a great deal of this. However, the lead dress
shown in the pictorials should be followed carefully to insure the most stable, accurate, and de-
pendable operation of the tranamitter,

Space has been provided for you to check off each operation as it 18 completed, This is partic-
ularly important in wiring and it may prevent omigsions or errors, espec lally where your work
is interrupted frequently as the wiring progresses. Some kit builders have also found it helpful
to mark each lead in colored pencil on the pictorial as it is added.

The abbreviation “NS? indicates that the connection should not be soldered asyet, for other wires
will be added. When the last wire is installed, the terminal should be soldered and the abbrevi-
ation ¢S” is used to indicate this, Note that a number appears after each solder (S) instruction,
This number indicates the number of leads connected to the terminal in question. For example,
if the instructions read, “Connect a 47 K ohm resistor from socket El (S-2) to E6(S-2),” it will
be understood that there will be two leads connected to the terminals at the timeit is soldered.
Thig additional check will help avoid errors.

We suggest you do the following before any work is started:

1, Attach the large fold-in pictorials to the wall above your work bench,

9, Go through the entire assembly and wiring instructions. This is an excellent time to read
the entire instruction section through and familiarize yourself with the procedure,

3. Lay out all parts so that they are readily available, Refer to the general information inside
the front and back covers of this manual to help you identify components.
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STEP-BY-STEP ASSEMBLY

Due to the complexity and compactness of the TX-1, the construction has been subdivided into
several stages arranged in a logical order. The transformers are mounted fairly early in con-
struction to permit all below-chassis wiring to be completed in one stage. After the transfor-
mers are mounted, the transmitter need only be turned completely over once, thus keeping the
handling of the rather heavy chassis to a minimum. The transformers also serve to hold the
chasgsis solidly in a convenient working position, Dueto the weight of the transmitter, it is sug-
gested arag or some soft material be placed over the workbench or table to prevent marring or
scratching the working area suriace or transmitter components,

Sometimes the bullder may find a place where it is difficult to hold a nutfor assembly, A plastic
“nut-starter” tool is provided in the kit to aid the builder in this situation. A 3/16" nut may be
pressed into one end of the tool and a 1/4" nut may be held in the other end, See the instruction
slip on how to use this tool.

VFO STEP-BY-STEP

Considerable emphasis is placed on component orientation and lead length in the VFO step-by-
step instructions, Itisimportantthat these instructions be followed carefully to insure reliable,
low-drift operation of the VFO, Allcomponents shouldbe mounted securely and all solder joints
should be solid,

( ) Referring to Pictorial 1, locate the VFO sub-chassis and orient as shown, open side up and
the top (side with five large holes) away from you.

T ¥FQ
END PLATE

PICTORIAL 1
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{ H/Mnunt a T-pin miniature ceramic shield socket in the hole at location Vi andxb;:ient the pins
as shown, pin 7 toward the flange, Place a small solder lug on the mounting écxrew away
from the flange and position as shown. Use #3-48 X 1/4" pan head machine SBCrews with

ckwashers under the nuts,
{ vV} Mount a phono jack on the inside of the gub-chassis inthe hole at location D directly bene_ath
the tube socket. Orient the jack so the center pin connection (lug #1) is nearest the tube
socket. Use #6-32 x 1/4" RHMS with lockwashers under the nuts.

( \{anate the VFO sub-chassis end plate, Mount a ,001 mf feed-through capacitor in each of
the three larger in-line hales A, B, and C. Mount with the nuts on the side away from the
flange with the hooked lugs oriented as shown.

( ) Mount a #6 solder lug with #6-32 X 1/4" hardware in the small hole on the end plate, as
shown, with the lug on the flanged side and pointing towardthe flange. Bendlugfor clearance,
Set end plate aside temporarily.

-

“NOTE: Looking at the bottom of any tube socket,
pin 1 is at the clockwise side of the gap {on min-
iature sockets) or the key (on octal sockets) and,
moving clockwise, the pinsare numbered in as-
cending order,

( ¥ Referring to Figure 1, cut oneleadofa 22K
ohm (red-red-orange) 1/2 watt resistor to
1/2" and connect to V1-1 (NS). Leave the
other end free.

( <Y Pass one end of a short length of #20 bare
wire through V1-3 (NS) and then connect to
V1-2(NS). Connectthe other endtothe small
solder lug on the tube socket mounting screw

y‘ Now solder V1-3 (S1)}.
( Connect a 510 mmi [green—brﬁwn-bruwn}
mica capacitor from V1-7(NS) to the small

solder lug (82) on the socket. Route capac-
itor around socket and position against the Figure 1

vyﬁ‘sis.

( vf Connect a 510 mmf {green-brown-brown) mica capacitor from Vi-1 (NS) to V1-7 (NS).
Position capacitor against chassis, as shown, checking to make sure the bare leads do not
touch the socket mounting screw or the end plate sheet metal screw,

( Trim both leads of a 75 mmf N750 capacitor to 3/4" and connect from V1.1 (NS) to V1-2
(S82). Useonly about 1/4" of the leads for the connections and leave the capacitor supported

on 1/2" leads directly away from the tube socket as shown, Leave room for the near cover
plate sheet metal screw,

( Connect one end of a 4" length of #20 bare wire to V1-1 (S4). Leave the other end free tem-
porarily. | _

( Wi Now assemble the end plate to the VFO sub-chassis with four #6 sheet metal screws. The
end. plate fits on the tube socket end of the sub-chassis with the flanged edge between and
flugh with the flanges on the sub-chassis.

{ \)-€6nnect the free end of the 22 K ohm resistor from V1-1 to feed-through capacitor A (S1).

Trim off excess wire.

( ﬁg orange hookup wire, connect V1-4 (81} to feed-through capacitor B (81).

| Connect one end of a 5" length and one end of a 2 1/2" length of #20 bare wire to terminal
D-2 of the phono jack (82). Leave the other ends free temporarily.
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\(\:) Connect a #20 bare wire from terminal D-1 {81) of the phono jack to V1-8& (S1).

('u)’_(hs(ﬁig orange hookup wire, connect the inside lug of feed-through capaciter C (S1)to V1-6

/ (S1).
{</) Connect a 1.1 mh RFC from V1-7 (S3) to the solder lug on the sub-chassis end plate (S1),

Recheck the previous steps making sure no short circuits, wiring errors, or cold solder joints
exist, 4

( ¥/ Locate the three small 15 mm{ midget variable capacitors. On one capacitor connect a 75
mmif NPQ disc capacitor between the stator solderlug 1 onthe ceramic end of the capacitor
(81) and the rotor solder lug 2 (NS). See Figure 2B.

(A/In a similar manner, on a second 15 mmf midget vari-
able capacitor, connect a 56 mmf NPO disc capacitor
between the stator lug 1 (S1) and the rotor lug 2 (NS).
See Figure 2A.

(‘af Again, in a similar manner, connect a 24 mmi NPO
disc capacitor betweenthe stator lug 1(S1)andthe rotor
lug 2 (N8) onthe remaining 15 mmf midget variable ca-
pacitor, See Figure 2A,

(Y Keeping leads short, on the 15 mmf variable capacitor
with the 56 mmf capacitor previously installed, connect
a 4.7 mm{ N'T50 capacitor between the projecting end of
the stator bar 3 (S1)and the rotor lug 2 (NS). See Figure
9A. Use care in soldering to the stator bar to prevent
solder from running into the capacitor plates.

(V{ In the same manner, on the 15 mmf variable capacitor
with the 24 mmf capacitor previously installed, connect
a 4.7 mmf N750 capacitor between the projecting end of

the stator bar 3 (81) and the rotor lug 2 (NS), See Figure
A

} On the remaining 15 mmf variable capacitor, the one
with the 75 mmi{ capacitor previously installed, connect
a 4.7 mmf NTH0 capacitor between the projecting end of
the stator bar 3 (S1)} and the rotor lug 2 (NS). Notice
that about 1/4'" extra lead length is used on this N750
capacitor compared to the two just mounted. See Figure -
2B. Figure 2B

( \d/Referring back to Pictorial 1, mount the 15 mmf variable, 75 mmf NPO dise, and 4.7 mmf

NT750 capacitor combination in the 7/32" hole at location E on the sub-chassis top, Orient
the variable capacitor as shown in Pictorial 1, stator bars down.

(v/ Mount the 15 mmf variable, 56 mmf NPO dise, and 4.7 mmf N750 capacitor combination in

the 7/32" hole at location F on the sub-chassis top. Orient the capacitor as shown, stator
bars to the right.

{ ‘)/ﬁflnunt the remaining 15 mmf{ variable, 24 mmf NPO disc, and 4.7 mmf N750 capacitor in the

7/32" hole at location G referring, as in the above steps, to Pictorial 1. Orient the capac-
itor as shown, stator bars to the left.
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1

( ) Referring to Figure 3, connect the 5" #20 bare -
_ ’ wire from lug D-2 of the phono jack to the
rotor lug G2 (83) to the rotor lug F2 (83} to the rotor lug E2 (83). Due to the limijted space,

a solid “tacking® type of solder connection is suggested t
coil mounting holes. EE . Route wire to clear the adjacent

Foa eyl

i T AT TE T ITTT S P TTTETETTEDITTITEEITTN S TTITTST ST T EET ST TS

Figure 3

(\/)/ Connect one end of a 3" length of #20 bare wire to the stator bar F4 (S81). Leave the other
end free temporarily.

( ;}acate the roll of insulating tape and cut several pieces each 1 3/4" in length.

( Referring to Pictorial 2, place the insulating tapes on the feed-through capacitor end of the
sub-chassis on the inside as shown. Position one end of the firstpiece just under the feed-
through capacitors with the edge along the flange end of the sub-chassis closed side. Press
firmly in place, Place the other pieces of tape in place so as to cover the approximate
13/4" x 13/4" area shown,

( ¥Mount the differential variable capacitor in the hole at location H in the closed side of the
sub-chagsis, as shown. Position the capacitor so that the rotor solder lug faces into the
center of the sub-chassis compartment, Before mounting, bend down the stator solder
lugs on the side of the capacitor that is adjacent to the tube and phono sockets so they lay
along the stator bars, Use a 3/8" lockwasher on the inside of the chassis and a 3/8" nut on

fe outgide, See Pictorial 1.
( Connect the remaining short bare #20 wire from lug D-2 of the pheno jack to lug.1 of the
differential variable capacitor {S1). |

( ) Mount a 40 meter VFO coil in the large hole next to the phono jack on the sub-chassis top,
This is one of the large slug-tuned single layer wound coils marked 40-116, Make sure the
locating lug is inserted in the locating slot next to the large hole. Note that this coil will

now be designated 40-116A.

( l-)4_{51111:11.’:11‘ manner, mount the remaining 40 meter VFO coil in the large hole near the left
fge of the sub-chassis top as shown., Designate this coil 40-116 B,
(

Again, in a similar manner, mount the 160 meter VFO coil in the large hole near the flanged
edge of the sub-chassis top. Thie is the large slug-tuned coil with the three section wind-
ing marked 40-115,
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(] "Connect the bare wire from V1-1 to lug A8 (S1).

( \J/éunnect a #20 bare wire from stator bar G4 (S1) to lug 1 of coil 40-115 {S1) and then to B5
(81).

( «¥ Connect a #20 bare wire from lug 2 of the coil 40-116B (S1) to A10 (S1).

( J'.Cunnect a #20bare wirefrom stator bar E4 (S1) to Iug 1 of the coil 40-116B (S1), then to B7
(S1),

This completes the assembly and wiring of the VFO sub-chassis, Now recheck your work to
this point, Dress all wires to conform with the pictorials and check for short circuits, wiring
errors, and poor solder joints.

( L-EBcate the VFO sub-chassis cover plate and temporarily secure in place with three or four
#6 sheet metal screws for protective purposes, Set the completed VFO aside temporarily,

TOP PLATE ASSEMBLY & PRE-WIRING

( q/lf}::ate the chassis base top plate and orient as shown in Pictorial 3. The view is of the
bnt@nm side of the plate.

( lfﬁuunt a 9 pin miniature ceramic tube socket and tube
shield base at location V2. See Figure 4 for mounting
details. Orient the pins as shown. Use #3-48 x 1/4"
PHMS with lockwashers under the nuts,

( ¥ In the same manner, mount a ¢ pin miniature ceramic
tube socket at location V3. Orientation and mounting
detalls are the same as in the preceding step.

( Mount the crystal socket atlocation BF., Use the #4-40
x 1/2" RHMS and the small #4-40 nut, No lockwasher
is uged under the nut,

( \)/6 it a 4 lug, #2 ground, terminal strip at location BG \
orient as shown, Use #6-32 x 1/4" hardware. H#3 WASHER

( Mount a 7 pin miniature socket at location V4. Orient ¥ 3748 NnuT P
pins as shownanduse #3-48 x 1/4" PHMS and nuts with
Figure 4
ockwashers,

( ¥) Mount a 9 pin miniature tube shield socket at location V7. Orient pins as shown and use
#3-48 x 1/4" PHMS with lockwashers under the nuts., Under the nut and lockwasher of both
mounting screws, place a small solder lug and bend to the positions shown,

( \)/ ount a 9 pin miniature tube socket at location V8, Orient pins ag shown and use #3-48 x
/4" PHMS with lockwashers under the nuts,

(./} Inthe same manner as in the preceding step, mount a 9§ pin miniature tube socket at location
i 1’9.

( §) Mount a 7 pin miniature tube socket at location V10, Orient pins as shown and use #3-48 x
f1/4 " PHMS with lockwashers under the nuts.

(\J/ Mount a ceramic octal saddle socket at location V12, Orientkeyway as shown and use #6-32
x 1/4" RHMS and use lockwashers under the nuts.
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( Mount a ceramic octal saddle socket at location V11, Orient keyway as shown and use #6~32
x 1/4" RHMS., Use lockwashers under the nuts.

() Place a #6-32 x 3/8" RHMS through dimpled hole DE from the top side of the plate, Place
a lockwasher and nut on the screw irom the bottom side and tighten securely,

( 3-As in the preceding step, mount a #6-32 x 3/8" RHMS in dimpled hole DC.
( VA? above, mount a third #6-32 x 3/8" RHMS in dimpled hole DD.
( Jriﬁaunt a selenium rectifier at location EFand at location EG. Orient as shown with the two

negative lugs together. Secure with #6 nuts and lockwashers.

{(+)Mount a ceramic octal saddle socket at location V14. Orient the keyway as shown and use
#6-32 x 1/4" RHMS with lockwashers under the nuts. Mount a one lug (no ground) terminal
strip under the lockwasher and nut nearest EF and orient as shown. Designate this strip

as
{ VW Mount a ceramic octal saddle socket at location V15. Orient the keyway as shown and use
#6-32 x 1/4" RAMS with lockwashers under the nuts.

( v)/ Mount a ceramic octal saddle socket at location V16 as inthe preceding step, observing keyway

ientation,
( /ésert 3/8" rubber grommets in holes BA, BC, and DF.

( 4} Ingert 3/4" rubber grommets in holes EA, EB, EC, ED, DA, and DB,

( ]/i/nsert a 5/16" rubber grommet in hole CA.

#u-:zul-nuusgq—-—uzmm @ %g::_ﬂ E @ KEY WAY — rererr—eelp E
WAFER-

SOCKET

S ] V==l

S 0 I8 FIBER

ﬁ ' o || o ﬂ w3 FOLOER LUG

s T S —— ———TE—E - o /T =8 souom e
:F® %[g 0 TOP RATE }Fo @tﬁl )

THREE LUG TW'-'! LUG,
TWOLUQ,
Fjgure B ONE GROUND LENTER GROUND NO GROUND

(1"‘-’{ Mount a ceramic octal wafer socket on the top side of the chassis top plate at location Vo,
using 3/8" #6 spacers and #6-32 x 1" RHMS, through holes CK and CJ. Place a #6 fiber
washer on the screw at the socket end of each spacer, then place a #6 solder lug on the
screw at the chassis end of each spacer. See Figure 5 for mounting details. Orient socket
so keyway faces toward V4. Under the #6 mounting nut at CK on the bottom side of the plate,
place a 2 lug (one ground)} terminal strip and orient as shown., Use a lockwasher. Place a
3 lug (center ground) terminal strip under the lockwasher and nut of the mounting screw at
CJ and position as shown.

( J.In a similar manner, mount a ceramic octal wafer socket on the top side of the chaasis top
plate at location V6 but orient with the keyway away from V4, At mounting screw CI on the
bottem side of the top plate mount a 2 lug (no ground) terminal strip and orient as shown
Under the nut at CH, place a #6 solder lug and position as shown., No lockwasher is neces-
gary with these lugs due to the lockwasher feature of the solder lug.

Page 1§




“Mount a standoff insulator at location CB. Mount the insulator on the top side of the chassis
top plate. Place a 4 lug (no ground) terminal strip and a #6 lockwasher under the head of
the bottom mounting screw. Orient the terminal str1p as shown and tighten securely. Refer
to Figure 6.

"") Locate the control and tube mounting bracket shown 2
mounted at holes CE and CD, This is the bracket with -

a flange on one edge only and with two 7 pin socket o ‘

two control mounting holes. ' |

s . ) . o STANDO
(v} Mounta 7pin miniature tube socket in locations V17 and _ NSULATOR

V18 on the bracket, Use #3-48 x 1/4" PHMS and place

lockwashers under the nuts. The sockets mount with

the pin connections on the flanged side. Observe that | l @

the pin orientation is the same for each socket as shown . L

in-Figure 8. _ ' ' I

( ount a 9 K screwdriver adjust potentiometer in hole
CR nearest the tube sockets. Useacontrol lockwasher.,
Mount the control with the three lugs on the side of the
bracket opposite the tube pin connections, and orient
the control as shown.

TOP PLATE

=

4 LUG,
' NO GROUND
TERMINAL

STRIP

; 57 - Figure 6
\)/ﬁount a .5 megohm screwdriver adjust potentiometer
in hole CQ as in the preceding step. |

(\/f Mount the assembled bracket with #6-32 x 1/4" RHMS in holes CE and CD. The flange faces
toward the near edge of the plate. Use lockwashers under the nuts.

ld/ﬁeferring to Figure 7, connect one.endof a short piece of #16 bare wire to V6-7 (NS) through
-8 (NS) tothe solder lug at CH adjacentto V6-1(NS). Now solder V6-7 (S1)and V6-8 (S1).

( ¥ Connect a .005 mf disc capacitor between V6-1 (NS) and the near solder lug,

CERAMIC WAFERS ARE © 00000000000 0 ¢

SHOWN TRANSPARENT Q @
AND FROM ABOVE. ............ ® .. 0. . |

DRESS LEADS AND COMPONENTS
UNDER SOCKETS. '

Figure 7 '




{vf’crn;mect a ,000 mf disc caﬁacitur between V6-2 (NS} and the solder Iug (83). Position as
shown, ‘

( Connect a 1300 mmi disc capacitor between V6-3 {NS) and the solder lug under the spacer
at C1 {(S1).

(\yConnect one end of a short piece of #16 bare wire to V5-7 (N8) through V5-8 (NS) to the
solder lug at CK adjacent to V5-1 (NS), Now solder V5-7 (81) and V5-8 (S1).

(\)/Cunnect a .005 mifd disc capacitor between V5-1 (NS) and the near solder lug.

( \J/(nnnect a .005 mf disc capacitor between V5-2 (NS) and the solder lug (S3). Position as
- Shown.

o W"Cnnnéct a 1300 mmf disc capacitor between V5-3 (NS) and the solder lug under the spacer
at CJ (S1).

NOTE: Two sizes of hookup wire are utilized in the construction of this kit. Where #18 hookup
wire is specified, use the heavy red insulated wire. #22 hookup wire is used elsewhere.

{( ) Usi.ﬁg heavy red insulated #18 hookup wire, connect V5-2 (52} and V6-2 (NS), Run lead under
the socket directly between the two pin connections.

( \WUsing orange hookup wire, connect V6-3 (S2) and V5-3 (NS), Run lead under the sockets
directly between the two pin connections.

( L-Wsiig heavy redinsulated #18 hookup wire, connect V8-1 {S2) to ¥5-1 (NS). Run lead under
the sockets directly between the two pin connections.

( «¥ Insert one end of a 6" length of heavy red insulated #18 hookup wire through hole CL from
the bottom side of the chassis top plate and connect to V8-2 (83). Connect the other end to

V4-4 (NS).
rf

( \}/ Insertoneendofa 4 1/2" length of blue hookup wire through CO from the bottom side of the
chassis topplate and connectto V5-3 (83). Place a length of insulated sleeving on the wire at
the point where the wire passes through the chassis. Leave the other end free temporarily.

{ m/nect a short plece of heavy red insulated #18 hookup wire through hole CP to V5-1 (S3).
Connect the other end to terminal strip CK-1 (NS),

-
( Y Connect a short length of heavy red insulated #18 hookup wire through hole CN to V6-5 (81).
Connect the other end to lug 1 of terminal strip CI (N8). Make connection as direct as pos-

sible.

(\/ﬂ]ﬂnnecta short length of heavy red insulated #18 hookup wire through hole CM to V5-5 (S1).
Connect the other end to lug 1 of terminal strip CI (NS). Dress lead so it is self-supported

about 1/2" off the chassis.
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( eferring to Figure 8 and using orange hook-
up wire, connect a wire between V17-1 (81)
and V18-17 {81),

( W Connectoneendof a 6 1/2" length of orange
hookup wire to V18=5 (81). Leave the other
end free temporarily,

( Q/UEing orange hookup wire, connect V17-4
(S1) to the solder lug CH (NB8),

This completes assembly and pre-wiring of the
chassis top plate. Check over your work for
errors or short circuits., When checking, pay
particular attention to the wiring under the two
wafer sockets, Setthis assembly aside tempor-
arily.

SUB-CHASSIS ASSEMBLY AND CABLE
HARNESS IN"STALLATIGN S Ly (T O R T RTI LL TLT AT I Y U E PR MR TR I P TATRTR L | P R N PRI WA L ¥ + ] M

(- Locate the large, welded sub-chassis frame Figure 8
and position as shown in ¥Figure 9, The top
of the sub-chassis is the side with the holes in the flanges and the front is that side with no
flange on the top. Position, bottom side up, with the rear side near you.

-t
T l. -';!"
l.'|,‘l .

.I--F‘n: Pl CTGR‘#LE

!
Y
-
¥

AL UGl
ARE BASED ON THIS POSITION
EXCEPT PICTORIALS 3 AND 7
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{ t)/Sfﬁdy the sub-chassistobecome familiar with the hole pattern in the various compartments.
Each compartment will be treated in a separate pictorial during step-by-step assembly in
order to provide several clear pictorials rather than one complex one.

(\)wﬂérf”'ér to Pictorial 4 for the following steps. This compartment will contain most of the trans-
mitter power supply wiring,

(Y Mount the mica octal socket at location JA on the rear of the chassis, and position as shown
with the keyway nearest the top of the chassis. Use #6-32 X 1/4" RHMS with lockwashers
under the nuts. Mount a 5 lug (center ground) terminal strip under the nut and lockwasher
of the mounting screw nearest the chassis bottom flange and a 4 lug (one ground) strip sim-
ilarly on the mounting screw nearest the chassis top flange. Position these terminal strips

- on sl}ght angles, as shown, and note their designations, JA; and JAp.

( Vv Locate the two .01 mfd feed-through capacitors. Mount one .01 mid feed-through capacitor
at location JB with the capacitor mounting flange on the inside of the chassis. Use #6-32

x 1/4" RHMS with lockwashers under the nuts. See Figure 10.

EXCITER MODULATOR

i | \l FINAL AMPLIFIER |
N COMPARTMT. -, COMPARTMT.

it GOH .A .'"'Ir - o
Sl

r
£
S

o S

™
bt
b
| N
- mor s ----..-....___-.'..-....--..-—.-.-..-.----.---.--.-p-.--d-ll-l-.--l---l----—l-ll--—l--l-li--- "__!l

FIBER WASHER

Tl
BLEEDER (&
JL T

OWER SUPPLY
COMPARTMIENT

- Pictorial 4

(\,)/ﬂlount the second .01 mfd feed-through capacitor at location JD, as in the preceding step.
Under the nut and lockwasher near the chassisbottom flange mount a 4 lug (no ground) ter-
minal strip. In a similar manner, mount a special 4 lug terminal strip (one ground) under
the mounting hardware near the chassis top flange. FPosition the terminal strips as shown

and note their designations, JDt and JDp. See Figure 10. The special terminal strip can
be identified by its wider terminal spacing and raised mounting foot.

( Refer to Figure 10 for the next four steps. Mount a 2 lug (no ground) terminal strip on the
outside of the chassis at location JC, Position as shown and use #6-32 x 1/4" RHMS with a
lockwasher under the nut.

(Lytmmt the outside chassis lead from feed-through capacitor JB to terminal strip JC-1 (NS).
Make connection short; use care to keep bare wire away from the capacitor case.

( U,Qfﬁhect the outside chassis lead from feed-through capacitor JD to JC-2 (NS). Observe pre-
caution given in preceding step.
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( \)T/emporarily mount . the line cord terminal cover on the outside of the chassis over the ex-
- posed capacitor and terminal strip connections. The open side of the cover faces toward

the bottom of the chassis. Use #6-32 x 1/4" RHMS with lockwashers through holes JE in
the sub-chassis. Mounting the cover temporarily at this time will protect the exposed line
termmals from damage during assembly, Insert a 3/8'" rubber grommet in the hole on the

side of the cover.
( \J Connect the inside chassis lead from feed- % . LINE CORD TERMMAL

through capacitor JB to terminal strip L
JD, -1 (NS).

378" RUBBER GROMMET

) -"’Cﬁonnect the inside chassis lead from feed- N GROUND
thfough capacitor JD to JDp-3 (NS). | A RS-
b A

m), Mount the 2 lug screw terminal board at & \\% JC\\\ P
location JG. The board mounts on the out- - AR W— -
side of the chassis with the solder lugs to-
ward the bottom of the chassis. Use #6-32
x 1/4" RHMS with lockwashers. Bend the
solder lugs down as shown so they extend
intothe chassis compartment no farther than
the terminal screws, |

BOTTOM OF CHASSIS

M
il 4 LUG, NO GROUND

T'EFIHIHAL STRIP

( ¥Mount a 4 lug (one ground)terminal strip at _ u,
location JM. Use #6-32 x 1/4" RHMS with Figure 10 W&
a lockwasher, and position as shown., ' o T 1
- ¥ ATAIP X

( \‘éeferring to Pictorial 4, mount the 30 K ohm center-tapped 50 watt bleeder resistor at lo-
cation JL.. Place the long #10-24 bolt through the #10 fibre washer, through the resistor,
then place in chassis hole and secure with a #10 lockwasher and nut. Place the wing nut
and washers on the outside of the chassis to serve as the transmitter ground connection.
Position the resistor, as shown, with the solder lugs toward the chassis bottom.

( Mmt the DPDT relay at location JN., Use a #6-32 x 3/8" RHMS with a lockwasher under

the head. The screw is inserted from the outside of the rear of the chassis. Position the
lay with the locating lug inserted in the locating lughole adjacent to JN.

( ¥ Mount a 3 lug (one ground) terminal strip at location JO. Use #6-32 x 1/4"" RHMS w1th a

washer under the nut, and position as shown.

( \)/;\q/lrgm a 2 lug (no ground) termmal strip at location JP as in the preceding step.

( ount a special 5 lug (one ground) terminal strip at location JS. Use #6-32 x 1/4" RHMS
with a lockwasher under the nut. Mount a 2 lug( no ground)terminal strip under the head of
the screw on the opposite side of the sub-chassis member. Position the s special 5 lug strip
as shown and positionthe 21lug at rightangles to it as shown in Pictorials 4 and 7. The spec-

ial terminal strip can be identified by its wider terminal spacing and raised mounting foot.
Rotate the special strip slightly, away from the horizontal position shown, so as to clear the

1 shield to be installed at J R
( \Vé: coaxial connector shields at location JQ and JR. Use #3-48 PHMS with lockwashers

under the nuts. Install the shields only (no connectors) and mount, as shown, on the power
[upply compartment side of the partition. -
(

Locate the filter capacitor mounting bracket. This is the piece with three large holes in it
and flanges on the two ends. Refer to Figure 11. On the notched end, mount a metal capac-
itor mounting wafer. Onthe two remaining holes, mount insulated capacitor mounting wafers.
The wafers are all mounted on the side away from the flanges with #6-32 x 1/4" RHMS and

lockwashers. Place a special 3 lug (no ground) terminal strip under the mounting nut and

lockwasher at location JW on the end insulating wafer and position as shown. The special
terminal strip can be identified by its wider terminal spacing and raised mounting foot.
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( MVKhoum in Pictorial 4, mount the assem-

bled filter capacitor mounting bracket in the
power supply compartment, as shown, at
hole locations JT and JU. Mount with the
metal wafer near the rear of the sub-chassis
and the flanged side toward the bleeder re-
sistor. Use #6-32 x 1/4" RHMS with lock
washers and tighten securely.

NOTE: Solder the following connections care-

fully to avoid melting the center conductor in-

sulatjon.

(vJ Cut a piece of coaxial cable to a length of
7 3/4". As shown in Figure 12A, strip the
outer jacket from one end for a distance of
1 1/2", then, pushing back the shield, strip
and tin 1/4" of the inner conductor. Strip
the outer jacket off the other end of the cable
for a distance of 3 3/4". Cut the shield off
onthis end at a point 1 1/4" from the outer
jacket, then strip and tin 1/4! of the inner
conductor. o
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( Wnstall a coaxial receptacle with one #3-48 x 1/4" PHMS temporarily at location JH. Fill
the center lug of the connector with solder. Slipa coaxial connector shield, neck first, over
the inner conductor of the end strippedto 1 1/2" so the neck slides under the shield. Now
solder the inner conductor to the center lug of the connector. Now remove the temporary
mounting screw and complete mounting of the connector and shield. Then, solder thebraidto
the shield neck. Take care not to overheat the shield and cause the inner conductor insula-

tion.to melt away.

( Slipthe inner conductor of the other end of the coaxial cable through the coaxial shield pre-
w?msly installed at JQ. Slip the coaxial cable shield over the neck of shield JQ and solder.,
(

Prepare a second coaxial cable 8 1/2" long. As shown in Figure 12B, strip the outer jacket

from one end for a distance of 1 1/2", then, pushing back the shield, strip and tin 1/4" of
the inner conductor. Strip the outer jacket off the other end of the cable for a distance of

4 1/2". Cut the shield off on this end at a point 1 1/4" from the outer jacket, then strip and
tin 1/4'" of the inner conductor. Install this cable as in the two preceding steps from coaxial

connector JJ, through coaxial shield JR.
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( Now tape the two coaxial cables together, as shown in the pictorial, usingthe insulating tape
supplied.

(v)/Refer to Pictorial 5 for the following steps. This compartment will contain most of the
speech amplifier and modulator stage wiring, -
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Pictorial 5

( \) Locate the speech amplifier component strip package. This is the terminal board with sev-
eral resistors and capacitors mounted and soldered with pre-cut connecting leads, Mount
the board at the location shown, using #6-32 x 3/4" RHMS through holes HA. After insert-
ing the screws from the outside of the chassis side, slip a 3/8" spacer over each screw,
then place the board on the screws with the end marked with.red dot toward the rear of the
chassis. Secure the unmarked end of the strip with a solder lug under a nut and the other
end with a lockwasher and nut. Position on the solder lug as shown.

-
(\/ Mount solder lugs at the two locations HB and HK, Use #6-32 x 1/4" RHMS. Position solder
lugs as shown, :

( \}f”fMount a 7 pin miniature socket at location V19, Orient pins as shown, with gap toward the
front of the chassis, Use #3-48 x 1/4" PHMS with lockwashers under the nuts. Place a
small solder lug under the head of the mounting screw nearest the chassis rear (lug will be
on same side of the partition as the tube pin holes) and bend up as shown.

( \)/iflount a .9 megohm screwdriver-adjust potentiometer at location HJ. Use a control solder
lug and position control and lug as shown, with the lug near control lug 1., Tighten the 3/8-
- 32 nut securely. -

( f) Refer to Pictorial 6 for the following steps. This compartment will contain the wiring for
the exciter stages.
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(\/Aflount a 5 lug (one ground) terminal strip at location FC and a 2 lug (one ground) terminal
strip at location FB. Insert #6-32 x 1/4" RHMS through the mounting holes from the opposite
side of the partition and position both strips as shown. Use lockwashers under the nuts.

NOTE: Of the shaft bushings supplied, somehavea 3/8" threadlength and the rest a 9/16" thread
length. The inside diameter of both bushing types may be 17/64" or 1/4". The 17/64" diameter
will be a loose fit on any of the shaft extensions provided while the 1/4" diameter will be fairly

snug., It is suggested that these four bushing types be identified and separated. Check the parts
list for the quantity of each. |

( ),11@:&11 a 1/4" ID x 3/8" long brass shaft bushing at location FE. Insert bushing through hole
from the front side of the partition. Use a 3/8" lockwasher and nut. Do nottighten securely
at this time. '

(7) Mount a feed-through insulator at location FK with the longér section in the exciter com-
partment. Place a solder lug between the two nuts at each end of the insulator. Note that
the fiber washers are placed between the insulator and chassis on both sides. Tighten nuts
firmly.

(] Insert a 3/8" rubber grommet at location FF.

........

)
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)ocate the Xtal-VFO switch., This is the small ceramic rotary switch with a total of five
solder lugs and marked 63-151, Locatethe switch shaft support bracket, which is the small
metal piece with one flahged end and three holes in it, one on the flange. Also locate the
switch drive shaft and a 1/4" ID by 9/16" long shaft bushing, The shaft is the only shaft
with a right angle bend at one end, Refer to Pictorials 6 & 1.

( *\)/ﬁﬂunt the support bracket on the flanged side of the chassis partition with a #6-32 x 1/4"
RHMS through the small mating mounting holes at FH. Slip the grooved end of the shaft
through the bracket flange hole and through the hole in the inner front chassis piece.

( ¥ Mount the shaft bushing in the mating hole in the chassis front, first placing a 3/8" lock-
washer over the bushing, and inserting from the rear side. Now insert shaft on through
bushing, allgn shaft, andtemporarily secure bushing with a 3/8" nut, Placean “E” retaining
ring in the groove on each side of the bushing.

( Now place a 3/8" lockwasher over the switch bushing and mount the switch from the exciter

compartment side of the partition through hole FG andthroughthe mating hole in the bracket,
/Pusitinn switch so the locating lug enters the locating hole, Secure switch with a 3/8" nut,
()

Now locate the Xtal-VFO switch drive plate, which is the small two pronged plate with at-
tached bushing. Start a #8-32 x 1/4" Allen head set screw in the bushing. Slip the drive
plate over the switch shaft, bushing side first, and position with the drive shaft between the
prongs and the set screw over the flat on the switch shaft. Allow about 5/8" between the

chassgis partition and the drive plate for proper operation, Now tighten the set screw with
the Allen wrench provided,

( \) Refer to Pictorial 7 for ihe following steps. This compartment will contain the final amp-
lifie.j;_',grid circuit wiring,

( \muunt a 1 lug (no ground) terminal strip at location GA and position as shown, Use a #6-32
X }/4 " RHMS with a lockwasher under the nut,

(v Mount a 1 lug (no ground) terminal strip at location GB and position as shown, Use a #6-32
x 1/4" RHMS with a lockwasher under the nut, Do not tighten nut securely at this time.

( Vr Mount a special 2 lug {(no ground) terminal strip at location GC. Use a #6-32 x 1/4" RHMS
with a lockwasher under the nut. Do not tighten nut securely at this time. The gpecial ter-
ina] strip can be identified by its wider terminal spacing and raised mounting foot.

( Install a 1/2" rubber grommet at location GE and a 5/16'" rubber grommet at location GF.

(Y Locate the mode switch which is the large 3-section rotary ceramic switch marked 63-1986,
Insert the switch shaft through the hole GD from the rear side. of the inner front chassis
plece. Slip a 3/8" nut and then a 9/16" long, 17/64'" ID shaft bushing, hex end first, over
the switch shaft. Place a 3/8" lockwasher over the bushing. Insert the switch shaft through
the corresponding hole in the chassis front, Position switch with the locating lug in the
locating hole andtighten the nut on the switch (not too securely at this time), and then place
a nut on the chassis front shaft bushing and secure temporarily.

( ?empurarﬂy connect the inner conductor from JQ to the mode switch lug GD-29 (NS).
)

Temporarily connect the inner conductor from JR to mode switch lug GD-26 (NS).
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WIRING HARNESS & TOP PLATE INSTALLATION
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( \_)/ Locatethe wiring harness and, referring to Figure 14, install as follows: Place the chassis
base top side up and with the front toward you. The tee intersection of the harness is in-
serted first with the tee placed just behind the extreme right end of the inner front chassis
partition. Pressthe harness into the notch provided after squeezing the harness with a pair
of pliers to a thickness of about 1/4" to allow it to slip through the slot and into the notch.
‘Be careful not to break the insulation of the wires during this process.

( “) Now run the arm of the harness along the back side of the inner front partition underneath
the top flange. Place it in the first notch at the center right partition, using the method des-
cribed in the preceding step. Then pull the end of the arm through the grommet FF in the
center left partition.

( ) Run thelonger portion of the harness extending from the tee toward the back of the chassis
long the right side under the top flange. Dress through the notch provided in the inner
rear partition, around and along the rear of the chassis to the left side, then up the left
side and pull the end through grommet GE. At the end of this run, place the heavy brown,
heavy blue and heavy orange wires only through grommet GF in the inner front section.
Dress the harness under the top flange along the entire run. |
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(-} Now run the remaining portion of the harness down along the bottom chassis flange of the
chassis front. Securethe endnear the teetothe right side of the chassis with the large plastic
cable clamp, using #6-32 x 3/8" hardware in the hole provided, Insert the screw from the
outside, and use a lockwasher under the nut.

( .)Secure the other end of the front harness run with the small plastic cable clamp. Use #6-
" 32 x 3/8" hardware in the hole provided in the left chassis side as in the previous step.
Dress the wires breaking out of the front harness run over the top end of the chassis front

to keep them out of the way until the front panel is mounted.

( "/)/With the chassis placed top side up, place the top plate in position as shown in Figure 14,
The crystal socket identifies the front edge which lines up with the chasgis inner front par-
/itinn. Checktobe sureall wires areclear and not pinched between the top plate and chassis,

(

Loosely secure the top plate to the chassis using #6-32 x 1/4" RHMS with lockwashers under
the nuts at the mounting holes indicated, Do not secure mounting hardware in the two front
and three side holes at the left front corner of the chassis, or in the larger transformer
mounting holes at the rear portion of the top plate. Push the cable harness aside tempor-
5,1‘113; where necessary to start the nuts on the mounting screws.

( vf Before tightening the mounting screws securely, again check for pinched wires. Now make

certain all mating holes in the top plate and chassis are aligned, Tighten the mounting
screws securely.

Hﬁﬁt/l (BREAKOUT) in the modulator compartment, referring to Pictorial 8, connect the wires
as fellows:

(V') The center conductor of the single conductor shielded wire to lug 1 of the component strip
jatkage (S1).
( The shield pigtail to the solder lugunder the mounting nut, then bend the solder lug to touch
lug 2 of the strip package and solder the entire connection,
At BO-2, connect the wires as follows:

-~

{ 2 The red conductor of the two conductor shielded wire to lug 3 of the component strip pack-

»?(SIL Leave the black conductor free temporarily.
(

Solder the shield pigtail to the near solder lug on the V7 mounting screw.
(~" Connect the yellow harness wire to V11-4 (NS).
( Y Connect the blue wire to V11-8 (NS).

(vﬂ’! Route the redand gray wiresacross the compartment against the top plate, then up the par-
tition and insert through hole FA temporarily to keep them out of the way.

(Jﬁt BO-3, run the red-yellow wire up to the strip pack and leave free temporarily.

At BO-4 inthe power supply compartment, referring to Pictorial 9, connect thewires as follows:

{ J The red wire to JP-2 {N§).
(i)/l’he vellow wire to EE-2 (NS).
() The gray wire to lug 1 {+) of selenium rectifier EG (S).
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At B0-5_, connect the wires as follows:
{v)’/T;;e heavy brown and heavy black wires to JAp-1 {NBS),
( \/txf/wnrh;te wire to JAB-Z (NS).
( f\}""fTﬁhe r_*ed and red-yellow wirea to JAp-4 (NS).
( Vﬁ;#green wire to JAp-1 (NS).
{ )-,Tﬁ'éfg“ra}r wire to V14-2 {(NS).
At BO-6, connect the wires as follows:
( The heavy gray wire to JDp-3 (NS).
o
( )/l‘fie heavy yellow wire to JDp-4 (NS).
{( ) The gray and heavy white wirea to JDB*‘? (NS).
( W The heavy blue wire to JDg-2 (NS).
(- he orange and red wires to JDg-1 (S3).
At BO-7, connect the wires as follows:
(\/f/Thg,.heavy red wire to lug 1 of the bleeder resistor (NS).
( A}e orange wire to lug 2 of the bleeder resistor (NS).
( \Alhel green wire to JM-1 (NS).
( he heavy black wire to JM-3 (NS).

( -«)/The heavy white and the black-white wires to JM-4{NS). Leave the red and gray wires iree
temporarily.

At BO-8; connect the wires as follows:
(Ahe l:irnwn wire to lug 5 of the relay (S1).
{ he heavy yellow wire to V16-2 (NS).

( ﬁﬁe heavy gray wire to V16-8 {NS).

At BO-9, connect the wires as follows:

{ #',Trﬂ]:;e green wire to JS-4 (NS).

{ ) The_ black-white wire to JS-2 (NS).

{ The red wire to JS-1 (NS).
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( M’Kt' BO-10, in the final amplifier grid circuit compartment, referring to Pictorial 10, con-

nect the white wire to mode switch GD-17 (NS). Run the wire directlyacrossthe compart-
ment. '

At BO-11, dressing the wires along the bottom chassis flange as shown, connect the wires as
follows

( ‘»Y/The orange wire to GA-2 (S1).

( \H/)}"\The brown wire to GD-11 (S1).

( »Y The heavy red wire to GD-3 (S1).

At BO-12, connect the wires as follows: |

( W The green and black wires to GD-6 (SZ).\E} | q

he blue wire to GD-8 (S1). .

The orange wire to GD-9 (S1).

‘The short yellow wire to GD-10 (S1).
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(w,,;_.s)”"The red-yellow wire to CB-4 (NS).

(.) The black-white wire to CB-2 (NS).

( .) Run the red and brownwires down the left center partition, acrossthe rear of the compart-
ment and connect the brown wire to GC-1 (NS) and the red wire to GB-2 (NS).

( ATW1$t the long yellow, white, and gray wires together and run them along the left center
partition, then out, and connect the yellow wire to CK-1 (NS), the gray wire to CJ-1 (NS),
;and the white wire to CI-2 (NS).

( \)/ In the final amplifier grid circuit compartment, connect the blue wire coming from hole CO
to mode switch GD-14 (NS).

/ ,
(«/f Connect the lead from V18-5 to mode switch GD-24 (S1), running the wire down along the
top plate, then up to the terminal, as shown.
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Pictorial 11

At BO 13 in the exciter compartment, referring to Pictorial 11, connect the wires as follows:

V\.}?ré brown wire to V2-7 (NS). . _
( - The blue wire to V2-6 (NS). Leave the orange and red wires free temporarily.

At BO-14, connect the wires as follows:

( 3}4 red-yellow and red wires to FC-1 (NS).
( /)//The blue and yellow wires to FC-2 (NS).

\)/T’h/ black-white wire to BG-3 (NS). Insert the green wire through grommet BA and leave
free temporarily.

FINAL AMPLIFIER TANK CIRCUIT ASSEMBLY

( té#f)’ﬁi_,ocate the front panel of the final amplifier shield, This is the rectangular piece shown in
Figure 15 with the three flanged edges. |

( \)/ Locate the tinal amplifier band switch. This isthe large single deck rotary switch with five
double lugs and is marked 63-1095. Before mounting the switch, carefully enlarge the solder

lugs with an ice pick to allow passage of the coil taps. Mount the switch at location KA,
inserting from the flanged side of the panel. Make sure the locating lug is seated in the lo-

ating hole. Secure with a 3/8" nut.
(

Mount a standoff insulator at location KB on the flanged side of the panel, Usethehardware
éupplied placing the cork washer between the insulator and the panel.

/

(° ) Mount a 17/64" ID by 3/8" long brass bushing at location KC, inserting from the 51de op-
posite the flanges. Use a 3/8" nut and lockwasher to secure the bushing,
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( “) Mount a spade lug at locations KE and KF. Mount the lugs on the flanged side of the panel,

referringto Figure 15for mounting instructions. Use #6-32 x 1/4" RHMS with lockwashers
under the nuts.

FRONT PANEL OF
FINAL AMPLIFIER SHIELD

'''''''''
rv 'll" a1 v 1

Y

...............
S Bt L LR
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e
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Mount the assembled panel by means of the spade lugs in the two chassis and top plate holes
at the left front of the top plate, when viewing the chassis from thefront. Referto Figure 16
for this and the succeeding steps. Secure the shield panel with #6 nuts with lockwashers.
It will be necessary to remove the mode switch mounting nut and push the switch back slightly
to gain access to the mounting nut for spade lug KE. Securethe mode switch after mounting
the/shield panel.

( 4}/ Mount the large 350 mmf variable capacitor at mounting holes CF. Slip a 3/8" nut and a
3/8?_ lockwasher over the capacitor shaft before inserting through hole KD in the shield
pariel. Secure the capacitor with #6-32 x 3/8" RHMS, using lockwashers under the nuts.

( 4 slip a.17/64" ID x 3/8" bushing over the capacitor shaft and secure in hole KD with 3/8" nut
and-lockwasher.

( }’ﬁ)cate the final amplifier plate coils. These are the large coils of heavy wire, one large
coil with several taps and another five turn coil. Refer to Figure 16 for lead dress and
placement of the coils. Bend the short lead at the end of the large coil with the most turns
before the tap into a small eye for mounting on the standoff insulator CB. Position the eye,
sp’it is accessible, with a screwdriver placed through the loops at the coil taps.

Holding the tapped coil in position with the formed eye on CB, carefully bend the tap leads to
conform to the lead dress and band switch connections shown in the pictorial. The firsttap
from the eye connects to KA-4, the second to KA-3, the third to KA-2, and the long lead at
the top end of the coil connects to KA-1, Cut off the excess lead length. Do not solder leads
now, -

(\);'flsing a #6-32 x 1/4" RHMS with a #6 solder lug under the head, mount the tapped coil on
standoff insulator CB. Place the flat washer, left after removing the screw supplied with
the insulator, between the coil eye and the insulator. Position the solder lug as shown and
secure, -
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() %ect the coil tap leads to their respective switch lugs. Make sure the coil and shield
panel are both perpendicular to the chassis. Now generously flow solder over the wire and
switch lug at KA-2, KA-3 and KA-4. Do not solder KA-1 at this time.

( j Form the leads of the small coil to conform to the pictorial., Bend the lead coming off the
coil parallel tothe coil axis to a right angle so it is parallel to the lead coming off the other
end of the coil. Make the bend 3/8" from the coil. Now form eyes as before at the end of

;e’ach lead.

( \)/ Now mount the small coil as shown between standoff insulator KB and lug 1 of the tuning
capacitor. Use a #6 nut and lockwasher at the capacitor lug and secure. Use a 6-32 x 3/8"
RHMS with a #6 solder lug under the head at the insulator. Place the flat washer, left after
removing the screw supplied with the insulator, between the coil eye and the insulator. Pos-
ition the solder lug so it contacts switch contact KA-1, Now connect the top coil tap to the

\7Ader lug and flow solder over the entire KA-1 connection.
(

Mount a spade lug at the tuning capacitor lug 2 as shown, positioning vertically. Secure with
a #6 nut and lockwasher.

( 4 Cut an 8" length of #16 bare wire and pass one end through the solder lug on standoff insul-
ator CB and connect to switch lug KA-5 (S1). Now solder the wire to the solder lug. Bend

the other end of the wire up along the tapped coil temporarilv.

S
'| I:
L |

mmw"lu;if'

—_
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( V%e:;:)re proceeding withfinal assembly of the amplifier, mount the plate transformer, mark-
ed 54-30, at the location around grommet ED, just behind the final amplifier. Pullthe leads
through grommet ED and secure the transformer with #8-32 x 3/8" RHMS in the six mount-
ing holes provided. Move the cable harness aside temporarily where necessary to gain ac-
cess to the mounting screws, Use #8 lockwashers under the nuts. It will be necessary to
temporarily dismount the relay and terminal strip JM for screw access.

( V' Locate the three gang variable loading capacitor marked 26-45 and the variable loading
capacitor mounting bracket. Referringto Figure 17, assemble the capacitor to the bracket,
using #6-32 x 3/16" RHMS through the three triangularly spaced holes in the bracket into
the mating tapped holes in the bottom of the capacitor. Use #6 lockwashers under the screw
heads. Do not tighten the screws at this time.

G — — ~-
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> N Figure 17 )
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FINAL AMPLIFIER SHIELD WRAPAROUND

(j ) Locate the final amplifier shield wraparound and mount the variable capacitor bracket assem-
bly on location KG on the inside wall of the wraparound on the side with the large hole KH
in one corner. Use #6-32 x 3/8" RHMS. Place a solder lug under the nut on the mount-

. ing screw nearest KH. Do not tighten securely at this time.

i
i

*
]

( ™ Slide a 1/4" shaft coupling halfway onto the loading capacitor shaft and secure with a #6-32
set screw. |

( \)j Mount a coaxial connector shield onthe outside wallof the wraparound at location KH. Use
#3-48 PHMS with lockwashers under the nuts.

(\-/‘f/ Mount spade lugs in the three holes at the bottom of each of two sides of the wraparound.
Mount the spade lugs on the inside of the wraparound, using #6-32 x 1/4" RHMS, and refer-
ring to Figure 17 for mounting instructions.
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( ow mount the shield wraparound by means of the spade lugs through the six mating holes in
the chassis and top plate as shown in the pictorial, Make sure the rear of the wraparound
does not touch any of the lugs on V5 and V6. Bend lugs for clearance, if necessary. Under-
neath the chassis, use #6 nuts with lockwashers on the spade lugs, placing a #6 solder lug
under the nut nearest grommet DF and a 3 lug,(center ground) terminal strip under the nut
nearest grommet BC, This terminal strip will be designated BB, Position BB as shown in
Pictorial 13, page 46. Secure the wraparound to the front shield panel with six #6 sheet
metal screws in the holes provided.

( nsert the 4" long loading capacitor shaft extension through the bushing KC and into the shaft
coupling on the loading. capacitor shaft. Tighten temporarily with a #6- 32 setscrew.

( \)/F/w, with the shaft extension providing proper alignment, tighten all loading capacitor
mounting bracket screws securely. Remove the shaft extension.

( eferringto Figure 18, pass the bare wire from standoff insulator CB through lugs 1, 2, and
3 of the loading capacitor. Carefully bend the lugs into position so the wire slides through
easily and projects 1/4" beyond lug 3. Now solder lugs 1, 2, and 3. Make surethe wire does
not touch the capacitor frame at any point.

Dl ] .
5 L3
1 L
'y ! ' ' N ) i

A hf’fﬁ*"e::-‘*f fﬁ#ﬁ*r't.‘r
(R TN e A

’)/ Mount one of the 2.5 mh RFC marked 45-14 by screwing it onto the projecting threads of the
loading capacitor bracket mounting screw nearest KH.

( m #20 bare wire, connect lug 1 of the RFC to the solder lug under the mounting screw
nut, Solder both connections.

(Y Using #20 bare wire, connect lug 2 of the RFC (S1) to the projecting' end of the #16 wire from
lug 3 of the loading capacitor (NS).
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Figure 19

Aut a piece of coaxial cable 25" long and prepare as shown in Figure 18, From one end
strip away 5" of the outer insulation, then cut the shield off 1/2" from the insulation.

Strip and tin 1/2" of the end of the center conductor. At the other end, strip away 1 1/2" of
/ﬁi outer insulation, push back the shield and strip and tin the inner conductor for 1/4",
(

Referring to Figure 18, insert the long exposedinner conductor of the coaxial cable through
the coax shield KH from the outside, sliding the shield braid over the neck. Connect the
inner conductor to the projecting end of the #16 wire extending from lug 3 of the loading
capacitor (82}). Now solder the shield braid to the neck of the connector shield KH.

( /pl
S

ass the other end of the coax through grommet DF and then through hole FL into the power
ply compartment., Referring to Pictorial 12, route the coax as shown to location JK.

A

Jr.j'-"':-”LU, }} Install a coaxial connector at location JK and connect the coaxial cable to the connector,
MRS

g using a connector shield. Follow the same procedure for connection as used at locations

‘ayd JH.
( Secure the cable at the location indicated in Pictorial 12 with the plastic cable clamp, Use
#6-32 x 3/8" hardware. .

( Locate the 1 mh, 500 ma RFC illustrated as 45-15 and install on the final amplifier shield
wraparound at location KJ, using a #6-32 x 3/8" RHMS and placing a #6 solder lug between

the'RFC and the shield.
( ¥} Connect a .001 mf, 2000 V mica capacitor between RFC lug 1 (N8) and the solder lug (S1).
Place the capacitor flat against the shield as shown,

( ) Cut a length of #18 hook up wire 8 1/2" long and strip each end for 1/2", Connect one end
_to RFC lug 1 FSZ}. Pass the other end through the 5/16" grommet and connect to terminal

goy strip GC-2 untder the chassis, Refer to Figure 18 and Pictorial 15, page 50.

| .__.t'-l}‘:;

Y

- TRANSFORMER AND FILTER CHOKE MOUNTING

( ) When mounting the remaining transformers, use long nose pliers to place screws, lock-
washers, and nuts in hard to reach places. A longer screwdriver and a 5/16" nut starter
and driver will also be of use, if available. Refer to Figure 20.

( ount the plate supply filter choke, marked 46-10, at the location around grommet EC. Pull
the leads through the grommet and secure with #8-32 hardware,

(ﬂnunt the power supply transformer marked 54-65 at the location around grommets EA and
EB. Pull the green, brown, yellow, and green-white leads through EA and the red, black,
red=blue, and red-yellow leads through grommet EB. Secure the transformer with #8-32
hardware as before.
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Pictorial 12

( Mount the modulation transformer at the location around grommets DA and DB. Pull the blue
and brown leads through grommet DA and pull the yellow, green, red, black, and slate wires
through grommet DB. Secure the transformer with #8-32 hardware as before, except at the
mounting hole nearest tube socket V3; use a #6-32 x 3/8" RHMS here, placing a 5 lug (center
ground), terminal strip under the nut and lockwasher on the sub-chassis side. Refer to Pic-

torial 13, page 46, and position the termmal strip as shown. This terminal strip will be
..de81gnated BH. |

/

4
4

( \J Now place the transmitter, bottom side up, resting on the transformers and final amplifier
shield with the rear of the chassis nearest you. The remaining sub-chassis wiring will now
be carried to completion before the transmitter need be turned over again,

TRANSFORMER LEAD CONNECTIONS AND FILAMENT WIRING .

In thg following steps, before making each connection, cut the transformer leads to the proper
length, strip and tin the ends for 3/8", then make the connections.

1 the power supply compartment, referring to Pictorial 12, connect one of the green-white
eads from grommet EA to terminal strip EE lug 1 (S1).

Connect the other green-white lead from EA to V14-10 (S1).
'Connect one of the yellow leads from EA to V14-2 (S2).

Connect the other yellow lead from EA to V14-8 (S1).
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’ (fnnect one of the brown leads from EA to V14-9 (S1),

( Connect the other brown lead from EA to terminal strip JAp-5 (NS).
(\Ao ect one of the green leads from EA to JD¢-3 (S2).
( »X“

/ét the other green lead from EA to JD¢-4 (S2).
( Connect one of the red-blue leads from grommet EB to lug 1 (+) of EG (S2).
( onnect the other red-blue lead from EB to lug 1 (+) of EF (S1).

(') Connect one of the red leads from EB to V14-6 (S1).

(
( /Conpect one of the black leads from EB to JDy-2 (NS).

( Codnnect the other red lead from EB to V14-4 (S1).
C

opiect the'red-yellow lead from EB to JD;-2 (NS).

(~\)LAConnect the other black lead from EB to JDy,-3 (NS).

onnect the blue lead from grommet EC to V16-2 (NS). Route along chassis between the
filter capacitor mounting bracket and the chassis.

Connect the red lead from EC to bleeder resistor lug 1 (NS). Routebetweenfilter capacitor
mounting bracket and chassis.
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( ﬁ{nnect the red-yellow lead from grommet ED to JS-3 (NS).
( y\wct one of the black leads from ED to terminal strip JM-4 (NS).
C

( V Conneét the other black lead from ED to JM-3 (NS).
( WTonnect one of the red leads from ED to V15-4 (NS).
( ¥ Copnect the other red lead from ED to V15-6 (NB).

( Pasg the blue and brown leads from grommet DA in the exciter compariment through
adjacent hole HE in the partition, Cut a length of 3/18" apirashieldl 1/2" long, slide it over
both wires, through hole HE down to the transformer., Now connect the blue lead to V12-3

V?)ﬂd the brown lead to V11-3 (S1). Refer to the Pictorials 13 and 14.

( o

ct the slate lead from grommet DB to the near solder lug ﬁnder the final amplifier
shield spade lug mounting screw (S1).

Cut a 3" length of 3/16" spirashield and slide over the red and black wires from grommet
DB and push down to the transformer. Pass the wires through hole FL in the partition and
conn the black lead to terminal strip JW-1 (NS). Leave the red lead free temporarily.
Refér to Pictorials 12 and 13,

( Cut a second 3" length of 3/16" spirashield and slide over the yellow and green leads from
DB and push down to the transformer. Pass these leads through hole FL and connect the
yellow lead to JW-2 (NS) and the green lead to JW-3 (S1).

( the power supply compartment, referring to Pictorial 12, using #18 hookup wire, connect
V18>8 (82) to V15-2 (81).

( nnect V16-2 (83} to V15-8 (S1) using #18 hookup wire.

( ¥ Using #18 hookup wire, connect a wire from EE-2 (S2) to V9-5 (NS). Refer to Pictorials

12 and 14. :-
Ay /o
’ “%( \)/ Ising #22 red hookup wire, gonnect one end of the wire through V9-4 (S1) to V9-5 (N8S).
(

2
Connect the other end to V8-5 (NS). | ;

/ ¥
(/) Using #22 red hookup wire, connect one end of the wire through V8-4 (81) to V8-5 (NS) and
fhe other end through V7-5 (81) to V7-4 (S1).

({?ﬂg‘ #22 red hookup wire, connect V8-5 (82) to V10-4 (81).
g #18 hookup wire, connect V9-5 (83) to V12-2 (NS).

( /«’-
( YUsing #18 hookup wire, connect V12-2 (82) to V11-T7 (NS).

(\) ing #18 hookup wire, connect one end to V11-7 (52) and run the other end down the center
partition next to the top plate to the cable harness notch, through the notch to the exciter

"~ compartment (see pictorials 13 and 14) to V2-4 (NS),
{ /?P/as: a #20 bare wire through V3 center post, through lug V3«5 to the near groundlugon the

socket and solder all three connections.
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( ming #18 hookup wire, connect V2-4 (NS) to V3-4 (NS).
{ J/Cﬁmect a .005 mf disc capacitor between V3-4 (NS8) and the near socket ground lug (81).

( sing #18 hookup wire, connect one end to V3-4 (S3) and pass the other end throughthe cable
harness grommet FF, run down the partition along the top plate and connect to V4-4 (NS).
Refer to Pictorials 13 and 15,

( \)/C(Dnneq_t a .005 mf disc capacitor between V4-4 (83) and V4-3 (NS).

( sing #20 bare wire, connect one end te mode switch lug GD-18 (S1). Pass the other end

through V4-3 (NS} and V4-2 (NS) to terminal strip CK-2 (NS). Dress the wire close to the
top plate. Now solder V4-3 (S2) and V4-2 (81).

(+) Conriéct a .005 mf disc capacitor between CK-1 (NS) and CK-2 (N8).
{ ¥"Connect a .1 ohm precision resistor between CK-1 (S4) and CK-2 (83).

( eferring to Pictorial 13, connect one lead of a ,005 mf disc capacitor to V2-4 (83). Pass
the other lead through the near socket ground lug (NS), then to V2-3 (S1). Now solder the
gro lug (S1). -

onnect one lead of a .005 mf disc capacitor to V2-6 (82). Pass the other lead through the
near socket ground Iug (NS), through V2-5 (NS) to the socket center post. Now solder all
three conmnections,

( \)/Re/fe:'ing to Pictorial 14, connect a #20 bare wire from the small solder lug at V7, through
V7-9, to the V-7 center post. Solder V7-9 only.

P

(.Y Connect a #20 bare wire from the V-8 center post through lug V8-9to the near socket ground
lug and solder all three connections.

( \}»Conngct a #20 bare wire from the V9 center post through lug V9-8 to the near socket ground
lugrand solder all three connections.

In the exciter compartment connect the free red wire from BO-13 to BH-5 (NS} and the
orange wire to BH-4 (NS).

FINAL WIRING IN THE POWER SUPPLY COMPARTMENT
Refer to Pictorial 16 for the following steps. ' W

( «) Connect the negative lead of a 20 mf, 150 V electrolytic ¢ itor to JP~1 (NS). Pass the
positive lead through JO-3 (NS) to JO-2 (NS). Now solder JO-3 (81),

{ ”)/Cunnect the negative lead of the secoend 20 mi, 150 V electrolytic capacitor to JP-2 (NS).
\jP}azme positive lead through JO-1 (NS) to JO-2 (82). Now solder JO-1 (81).
{ P

ass one endof a short length of red hookup wire through EF-2 (NS) to EG-2 (S1), Connect
theother end to JP-1 (NS). Now solder TF-2 (S1).
(\A:::ect a i K ohm, 1 watt resistor {(brown-black-red) between JP-1 (83) and JP-2 (83).
( “J-€omnect a blue wire between JDy-2 (83) and JA(-4 (N8S).

NOTE: Since the areaavailable for placement of the following capacitors and the following chokes
is somewhat restricted, follow the pictorial carefully, keeping leads as short as possible and fol-
lowing placement closely.
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( Ly Connect an orange wire between JD,-3 (S5) and JA¢-3 (N8).

( Y—-Connect a ,005 mf disc capacitor between JA{~1 (NS} and JA¢-2 (NB).
( ).Connect a .005 mf disc capacitor between JA¢-3 (NB) and JA4-2 (NS).
( v){u;nect a .005 mf disc capacitor between JA;-4 (NS) and JA;~2 (83).
( \){C/nm;cf a .005 mf disc capacitor between JAy~1 {N8) and JAp-3 (NS).
(L Conrect a .005 mf disc capacitor between JA,-2 (NS) and JAp,-3 (NS),
( %Ennect 2,005 mf disc capacitor between JAyp-4 (N8) and JAI;,-S (NS).

.--""H-

(.,ff)"’(‘.‘unnect 2. 005 mf disc capacitor between JA,-5 (NS) and JAp-3 (54).

( ytn touch the near socket ground lug and soider.

{ onnect a small line choke, 45-28, between JA:-4 (S3) and JA-3 (81),
( \oontiect a large line choke, 45-17, between JA¢-3 (83) and JA-~2. (S1).

{ ).Cemm&tt a large line choke, 45-17, between JAp-1 (54) and JA-4 (S1).
( onnect a small line chnké, 45-28, between JA;-1 (83) and JA-1 (81},
(—7 Connect a small line choke, 45-28, between JAL-2 (83) and JA-5 (81).
( onnect a small line choke, 456-28, between JA,-4 {84) and JA-6 (S1).
{ onnect a large line choke, 45-17, between JAy-5 (83) and JA-T (S1).

{ :ﬁ.} orange hookup wire, connect lug 1 of the relay (S1) to JD¢-1 (NS).

{ < Using blue hookup wire, connect lug 3 of the relay (S1) to JDy,-4 (NS),

( Q’ﬁ;c/t a ,005 mf disc capacitor between JDt 1 (NS) and JDy~2 (NS},

{ L)*t‘./’act a .005 mf disc capacitor between JDp-4 (NS) and JD;-2 (83).

| '-Tfﬁnnect a small line choke, 45-28, between JD;-1 (S3) and JG-2 {S1). Use sleeving.

{ \—)’ﬁn;;a amall line choke, 45-28, between JDy-4 (83) and JG-1 (S1). Use sleevlng.-

( \)-USing blue hookup wire, connect JM-4 (84) to relay lug § (81).

( W Ustng #20 bare wire, connect JM-3 (83) -tﬂ relay lug 7 (81).

( )} Using #18 hookup wire, connect V15-4 (82) to V168-6 {_’Sl).

( sing #18 hookup wire, connect V15-8 {82) to V16-4 (81).

( ount the VFQ filament transformer, 54-37, at location JX, Removethe nut from the screw

holding terminal strip GC, place transformer over screw in position and replace nut using
a lockwasher, Secure the other mounting lug of the transformer with a #6-32 x 1/4" RHMS

y/nut and lockwasher., Remove coax cable clamp temporarily for access if necessary.
Co

nnect one of the black leads from transformer JX to J8-1 (82).
(vﬂdn;:t the other black lead from JX to J5-2 (82).
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("ﬁ‘ﬁnect one of the yellow leads from JX to JS-3 (S2).

( ¥ Connect the other yellow lead from JX to JS-4 (S2).

( ) Mount the LV filter choke, 46-11, at loca- -
tion JV, orienting as shown in relation to Y -
the leads. Slip the #6 tinnerman nuts over #5_32,:3,3-RHM5,\
the mounting lugs as shown in Figure 21.
Using #6-32 x 3/8" RHMS, mount the choke,

ﬁ}mrring the screws into the tinnerman nuts.
(

Mount the 20-20-20 mfd, 450 V electrolytic

capacitor on the metal water on the filter
capacitor mounting bracket. Before mount-

ing, cover the capacitor can with insulating
tape, as shown, to prevent shorting to the
terminals of JG. Secure bytwistingthe four
mounting tabs withlong nose pliers. Orient
with the blank lug nearest the chassis top
plate as shown. Connect the free gray wire
from the harness tolug e, (NS), andthe free
wire to lug m (NS). '

( Y Route the red and black leads from the LV
filter choke along the partition between the
filter capacitor mounting bracket and the
chassis top plate, then across to the capac-
itor. Connect the black lead to ,(S2) and
the red lead to m (NS).

3£ 6 TINNERMAN NUT

Figuré 21
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( Ly-8tTip one end of a length of blue hookup wire for 1'". Pass through lug = (NS) to' lug a (S1).
Now solder lug = (SS). Connect the other end to lug 4 of the relay (S1).

(L/)’[Ei’ﬂg ?'#18 hookup wire, connect JW-2 (S2) to JS-5 (NS).

( L Mount—the two 125 mid, 450 V electrolytic capacitors, one on each insulated wafer on the
filter capacitor mounting bracket. Orient with the single center lug nearest the chassis
bottom. Designate the 125 mifd capacitor over terminal strip JW as JY, the other as JZ.

(L)-€omect the free red lead coming through hole FL to lug,1 of JY (NS).

()~StEip one end of a length of #18 hookup wire for a distance of 1 1/2", Pass the end through
lug 1 of JY (NS) to J W-l (S2). Connectthe other endtolug 1 of the bleeder (NS). Now solder
JY-1 (S2).

( ¥9 Strip one end of a 1én§thr_6h'f.-#18”h00kup wire for a distance of 1 3/4". Pass the end through
lug 1 of JZ (NS) to lug 2 (mounting tab) of JY (S1). Now solder JZ-1 (S1). Connectthe other
end to lug 2 of the bleeder (S2).

( Strip one end of a length cf #18 hookup wire for a distance of 1 1/2", Passthis end through
lug 3 of the bleeder (NS) to JM-2 (S1). Now solder lug 3 of the bleeder (Sl) Connect the
other end to lug 2 (mountmg tab) of JZ (S1).

( onnect the 1 megohm precision resistor between lug 1 of the bleeder (S4) and JM-1 (S2).
( ake sure thebare portlons of the above #18 wires do not touch any other circuit component

or the chassm

S et oy o,

rrrrrrrrrr

125 MF 450V

IR RLue
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( ging #18 hookup wire, connect J8-5 (S2) to GC~2 (NS) in the final amplifier grid circuit
compartment. Pass the wire through grommet GE. Refer to Pictorials 16 and 22 ior rout-

ing of wire.

This completes wiring in the power supply compartment. Re-check your work carefully for short
circuits or wiring errors.

WIRING IN THE MODULATOR COMPARTMENT
Refer to Pictorial 17 for the following steps.

(»J Cutonelead of a 3.3 megohm (orange -orange -green) 1/2 watt resistor to 1/2" and connect to
V7-2 (NS). Pass the other lead through V7-3 (NS), through the socket center post (N8), to

VPLNS). Now solder the center post, V7-8 and V7-3.

( ¥J Connect a second 3.3 megohm (orange -orange -green) 1/2 watt resistor between V7-T7 (NS)
and the solder lug next to V7-9. Now solder the entire connection at the solder lug (S2).

( )L¥msSolder the yellow lead from its terminal on the component sirip pack.

( ut one lead of a .005 mf disc capacitor to 1/2" and connect to V7-2 (82). Cut the other
lead to 1 3/4", Slip a 1 5/8" length of insulated sleeving over the lead followed by a 1 1/2"

length of 1/8" spirashield. Now connect the capacitor Iead to the terminal on the strip pack
from which the yellow wire wag removed (S) and solder the spirashield to the strip pack

ground lug as shown,

{ Y Cut the leads of a .005 mf disc capacitor to 3/8", Connectone lead to V7-7 (82). 8lipa 1/2"
length of insulated sleeving over the free black wire of thetwo conductor shielded wire, Now
solder the remaining lead of the capacitor to the black wire and slide the sleeving over the

: /connection,

( HT'CT::’I_i,—n;ct the positive lead of a 2 mf, 50 V electrolytic capacitorto V9-1 (NS). Passtheother
lead through ground lug V12-12 {NS) to V12-7 (S§1). Now solder V12-12 (81).

{ l}--PﬁEé"'une lead of a 680 ohm (blue-gray-brown) 1/2 watt resistor through V9-8 (NS) to the
near socket ground lug (S1). Connect the other lead to V9-1 (82), Now solder V8-9 (S1),

( J-€orfiect a 470 X ohm (yellow-violet-yellow) 1/2 watt resistor between V8.2 (N8) and the
near socket ground lug (S1), -

{ m #20 bare wire through V10-3 {NS) to V10-7 (31). Now solder V10-3 (81). Pass the
other end through ground lug V11-8 (NS) to V11-2 (S1). Now solder V11-9 (S1).

{ “yPass one end of a length of blue hookup wire through V12-8 (NS) to V12-1 (51). Now solder
V12-8 (S1). Pass the other end through V11-1 (N8) to V11-8 (NS). Now solder V11-1 (S1).

( ) _Cemtiect 2 .2 ohm precision resistor between V11-8 (83) and socket ground lug V1 1-11 (81).
( y)dﬁigg yellow hookup wire, connect V11-4 (_NB) to V12-4 (81).

(¥ Connect one iead of a .1 mf 600 V capacitor to V12-10 (81). Connect the other end to V11-4
(83). Position capacitor under the blue and brown wires from hole HE and cigse agailnst the

chassis.
( Connect 2 1 K ohm (brown-black-red) 1/2 watt resistor between V12-5 (81) and V12-6 (NS),

( ‘¥ Connect a 1 K ohm {brown-black-red) 1/2 watt resistor between V11-5 (81) and V11-8 (N8).
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( fﬁ)_,(fﬂnnect the negative lead (band) of a .1 mf, 400 V capacitor to solder lug HB (S1) and the
~~,_ other lead to lug 4 of the strip pack (S1). Position against the chassis as shown.

(xv%innnect the negative lead (black band) of a second .1 mf, 400 V capacitor to solder lug HK
(NS) and the other lead to lug 5 of the strip pack (S1). This is the lug next to the orange
lead. Position against the chassis as shown.

(¥ Cut83/4" length of 1/8" ID spirashield and pass a length of orange hookup wire through the
shield, leaving 1/2" of wire extending from each end, Strip these ends of the orange wire
for 1/4",

| At a point 2 3/4" from one end of the shield, bend the shield to open a gap. Insert a length
of blue hookup wire through' the shield gap and down the long portion of the shield. Leave
1/2" of the blue wire exposed at each end and strip 1/4", Slip a 6" length of 1/4" insulated
sleeving over the long portion of the shield. Unwind 1" of shield wire 'at the end with the
blue and orange wires, as shown.,

( )L&f the end with the blue and orange wires and the shield pigtail, connect the orange wire to
control lug HJ-2 (81) and the blue wire to HX-3 (81), Connect the shield through HJ-1 (NS)
to the control ground lug (S1)., Now solder HJ-1 (S1).

( Connect the blue wire breaking out of the shield to Jug 8 of the strip pack (81}, routing the

cande as shown,
{ Connect the other end of the orange wire to V9-2 (S1), routing the cable as shown,

{ V)émect the negative lead of a 10 mf, 25 V electrolytic to solder lug HK (82}, Position the
itor as shown and, using sleeving, pass the other lead through v8-3 (S1) and then, using
ving, to V8-8 (NS).

Connect the le s from the strip ‘?a{k ag follows: whitE"f; V7-1 {81); blue to VT-G/(S'I};
orange to V8¥2 (32); green to V8-1 (81); rgggbm‘ugh V10-2 (NS) to V10-~1 (NS); vinlglt to
V10-5(S1); black 8-8 (82); and gray to V8«0 (S1), Now solder V10=7 (51).

{ ) Locatethe modulatordriver transformer, 51-23, and cut one green lead to a length of 3" and
the other green lead to 4", Strip and tin. Referring to Pictorial 18, pass a #6-32 x 1/2"

REMS through each mounting lug and secure the mounting screws to the transformer with
two nuts on each screw, "

-

( -')/Snlder the 4" green lead to V11-6 (S2), and the 3" green lead to V12-86 (S82).

( 7{1'ient the black and one biue lead so they run toward the socket V19 and run the remaitmning
blue lead aleng the chassis toward V9. Now mount the driver transformer at location HD.
Secure with #6 nuts and lockwashers on the exciter compartment side,

{ uﬁe/ct thg (blu)e lead from the driver transformer through V9-8 (N8) to V9-7 (S1). Now
lder V9-8 (S1). |

(*) Connect one end of a 12" length of red hookup wire and the free red-yellow harness wire to
strip pack lug 7(82). Use a solid “tacking” type connection. Dress the red lead under the
\7?&1‘ transiormer to hole FA and leave free temporarily.

{ Locate the audio filter mounting bracket, This is the small L shaped bracket illustrated in
- Figure 22, As shown, mount the audio choke, 46-4, on the face with the three holes, using
#3-48 x 1/4" PHMS. Pass the choke leads through the center hole. Mount a 2 lug, (no
ground) termipal strip on the mounting screw near the bend. Clip the mounting lug of the.
terminal strip with wire cutters for clearance. Mount a 1 lug (no ground} terminal strip on

the other mounting screw.
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( Connect one lead Irom the choke to lug 1 of the 2 lug strip (NS),

(:)?bdthe other lead from the choke to lug 2 of the 2 lug strip (N8).

( ass a #6-32 x 3/8" RHMS through the mounting hole near the bend from the inside of the

y{ .
( onnect a 200 mmf (red-black-brown) mica

capacitor between lug 1 (NS) and lug 2 (NS)
of the 2-lug terminal strip, positioning as
shown to hold the #6 screw in place,

ORANGE

( \}-{fuhnecta 270 mmf mica capacitor between
lug 1 of the 2 lug terminal strip (NS) and lug

yﬂﬂe 1 lug strip (81).
( W'Corinecta 270 mmf mica capacitor between .

Iye 2 of the 2 lug terminal strip (NS} and lu
of the 1 lug strip (NS). ‘

{ ¥) Connect a 100K ohm {brown-black-yellow)’
1/2 watt resistor betweenlugl of the 2 lug

strip (NS)and lug 2 of the 1 lug strip (NS), paSSS
AUDIO CHOKE
( Cut a 1" length of #20 bare wire and con- (46~-4)

nect one end to lug 2 of the 1 Jlug terminal
strip (83) on the audio filter mounting brack-

et. -~
( ‘@nd strip the ends of a 2 3/4" length of Figure 22 Sy I
yellow hookup wire and connect one end to

lug 1 of the 2 lug terminal strip (85). ’

—

(¥ Cut and strip the ends of a 3" length of orange hookup wire and connect one end to lug 2 of

}?'-lug terminal strip (S4). ]
{ <J Connect the yellow wire from the audio filter assembly to V8-7 (81),

( ). Now mount the filter assembly at location HC, positioning as shown in Pictorial 18. Use
#6-32 x 3/8" REAMS with lockwashers,

%ﬁﬁect the bare wire from the filter assembly to lug 8 of the strip pack (8S).
) Connect the orange wire from the filter assembly to V10-1 {S2).
Final wiring in the modulator compartment will be completed after final wiring of the exciter,

FINAL WIRING IN THE EXCITER COMPARTMENT
Refer to Pictorial 19 for the following steps,

{ \)zcgnnect a 47 K ohm (yvellow-viclet-orange) 1/2 watt registor between FC-2 (NS) and FC-1
{83). _

( ) ebnnecta 33 K ohm (orange-orange-orange} 1/2 watt resistor between FC-2 (NS) and FC-4
(NS).

( \')/(/'Jnnnect an NE-2 neon bulb between FC-4 (NS) and FC-5 (NS).
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( Connect a .02 mf disc capacitor between FB-1 (N8) and FB-2 (N8},

( \,)/Cenneet one lead of a .01 mf disc capacitor to FC~4 (83). Passthe other lead through FB-2
(NS) to tube socket V19-T7 (S1).

{ )-Connect a 100 K ochm (brown-black-yellow) 1/2 watt resistor between FC-2 {85) and FB-1
(NS).

( ¥y Fenneet a 33 K ohm (orange-orange- erenge) 1/2 watt resistor between FC-5 (NS) and FB-2
S3)

{ v)'ﬁnneet an orange hookup wire between FB-1 (83) and BH-2 (NS), routing as shown.

{ ¥} Connect a blue hookup wire between V19-5 (NS) and BB-1 (NS). Route as shown along inner
front pertitien

(v)’C/e&eet a yellow heekup wire between V19-5 {NS) and BH-1 (NS) routing along the orange
wire,

( )..Gﬂﬁ}feet one end of a 6" length of blue hookup wire to FC-5 (83), ‘Passgthe other end through
grommet BA and leave free temporarily. . |

( Tﬁgm/eet a 22 K ohm (red-red- ere,nge) 1 watt resistor between V19 5 (53) and BG-4 (NS).
Peeitmn as shown, '

{ \-)’é,enneet one end of a 9" length of orange wire to BG-4 (S2). Pass the other end through
gregﬂmet BA and leave free temporarily,

( sing red hookup wire, connect BH-5 (NS) to switch lug FG-10 (S1).

( onnecta 15 K ohm, 10 watt resistor between BH -1 (82) and FG-11 (81), Position vertically,
as shown against the center partition,

( ‘*}r"f’lenneet a .005 mf disc capacitor between V2-7 (NS) and the near unused socket ground lug
(51).

( Wenneet a 1,02 ohm precision resistor between V2-7 (S3) and BG-2 (NS).

(\_)/Pe/ee c(:ne }leed of a 1.1 mh RFC through V2-9 (NS) to V2-8 (NS), Connect the other lead to
B(r-1 (NS

]
( \}f‘tfe’nneet a ,005 mf disc capacitor between BG-1 (NS) and BG-2 (82).
(fneetelﬁli chm (brown-green-orange) 1 watt resistor between BG-1 {83) and BG-3 (S2).
(~) C

onnéet a 005 mf disc capacitor between BH-5 (NS) and BH-3 (NS), Position as shown,
{ V)znn':et a 6,8 K ohm (blue-gray-red) 2 watt resistor between BH-4 (82) and BH-5 (NS).

( eing_ a short #20 bare wire connect V3-7 (81) to the near unused ground lug (S1).

{ \J,{feﬂl. ect a 27 K ohm (red-violet-orange) 1 watt resistor between BH-5 (NS) and V3-8 (N8S).
{ ){'m:eet a 47 mmif (yellow-violet-black) mica capacitor between V3-8 (NS) and BH-3 (82).
( ‘}’ﬁeed V3-1 to touch the near socket greund lug and solder.

( ‘J-Pass one end of a 47 K (yellow-violet-orange) 1/2 watt resistor through V3-2 (NS) to FG-~5
(NS). Comnect the other end to BH-2 (S2). Now solder FG-5 (S1) and V3-2 (S1).
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{ 7Y Connect a .005 mf disc capacitor between BB-1 (N8) and BB-2 (NS).
( »Y Connect the small 11 uh-RFC, 45-31, between BB~1 (83} and BB-3 (N8). Position as shown.
( \,\é:ect a 100 mmf (brown-black-brown) mica capacitor between BB-3 (NS) and FG-4 (S1),

( }}’ 'Using orange hookup wire, connect FG-3 (81) to crystal socket BF-1 {81).

( ¥ Cut a length of coaxial cable 10 3/4" long, cutting fairly accurately as the length is some-
what critical, and prepare the ends of the cable as shown in Figure 23, At one end, strip
off 1" of the outer sheath and cut the braid off about 3/8" from the sheath, Strip the center
conductor to within 1/4" of the outer sheath and tin, Now insert center conductor into a
phono plug and solder the tip. Slip the braid over the plug shell and solder. At the other
end, strip away 3/4" of the outer sheath and cut the brald towithin 1/4" of the sheath. Wrap
a short length of #20 bare wire around the braid ang selder, leaving a 1" pigtail, Sirip and
tin 1/4" of the center conductor.

RG-58 AU > 14w b
220 BARE WIRE — 7

Figure 25

( Pass the end of the coax with the shield pigtail through grommet BC and connect the center

P&uctur to BB-3 (NS) and the pigtail to BB-2 (82).

( Insert the 15 uh slug tuned buffer coil, 40-63, in the hole BK, observing the locating lug pos-
ition, until the clips snap into place, Insert the 6.5 uh slug tuned buffer ceil, 40-62, into hole
BJ in a similar manner. The 15 uh coil has a long winding and the 6.3 uh coil has a short

wi &, .
(‘wé’ﬁﬂ;‘:t a .001 mfd mica (brown-black-red) capacitor between V3-8 (33) and crystal socket
BF-2 {51}, Use sleeving and position as shown against the chassis.

( ’)/?/cmnect a47 K ohm (yellow-violet-orange) 1/2 watt resistor between coil BJ-1 (NS)and BK-2
NS).

r=
{ "@ing #20 bare wire, connect BJ-2 (81) to BK-1 (N8).

(V)/C‘;{ to 3/4" and pass one lead of a 47 mmf (vellow-violet-black) mica capacitor through V3-8
(NS) to BJ-1 {S?}, Now solder V3 -6 (31). Connect the other lead to V2-9 {S2). Use sleev-
ing and bend V2-2 down out of the way. Now solder V2-8 (S1). Position capacitor close to
chassis. |

(\_).Gohnect a 10 mh RFC between BH-5 {NS) and coil BK-2 (N8). Use sleeving as shown.

{(~rTCut and strip the ends of a 2 1/4" length of biue hookup wire. Connect one end to BK-2 (33)
and leave the other free temporarily,

( ) Cut and strip the ends of a 1 1/4" length of orange hookup wire.' Connect one end to BK-1
(S2) and leave the other end free temporarily.

(\J_E-G{ect one lead of a 100 mmf (brnwn—hlack—bruwn) mica capacitor to BB-3 (84), using
sleeving, and position as shown over the bottom of the crystal socket, Leave the other end
free temporarily.
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) Cut and strip the ends of a 4 1/2" length of yellow wire and connect one end to V2-1 (81},
Leave the other end free temporarily.

F o™

{ ) Cutandstripthe endsofa 5 1/4" length of red wire and connect one end to BH-5 (S6). Leave
the other end free temporarily.

( ) Locate the driver shield partition which is the rectangular piece with flanges on each end,
Referring to Figure 24, insert 3/8" grommets in holes PA and PB,

e

) Locate the exciter band switch marked
63-1563. This is the wide spaced, small two-
deck switch with no flat onthe shaft, Care-
fully note the assembly and lug orientation
of the rear deck on the switch studs. Re-
movethe rear deck and hardware up to the
nut on the studs between the spacers.

—

) Insert the switch studs and shaft through
the mating holes on the shield partition at
location PC, orlenting the switch with the
shield as shown in Figure 24. Now reas-
semble the rear deck and hardware exactly
ag it was before disassembly and secure,

( ) Using a pair of dlagonal cutters or asmall
file, remove about 1/32" from the tip of the
locating lug on the switch, This is to pre-
vent itfrom protruding from the other side
of the chassis after assembly and inter-
fering with the mounting of the dial mech-
anism.

{ ) Referring to Pictorial 20, install the ex-
citer switch and shield partition assembly
in the exciter compartment as shown. In-
sertthe switch through hole FD in the inner
front apron, seating the locating lug {no
lockwasher is used). Check to see that the
switch does not touch any components pre-
viously mounted. Now secure the partition
with #6-32 x 1/4" RHMS through the mount-
Ing holes at FN and FJ. Use lockwashersunder the nuts, Now place a 3/8" nut on the switch

Figure 24

L)yhing and secure,
( ) Locatethe 75 mmf variable capacitor and mount as shown in hole PD, using a control lock-
washer and nut. Mount with the capacitor on the flanged side of the partition with the stator

bars toward the grommets,

( ) ect thefree leadfrom the 100 mmf mica capacitor connected to BB-3 to switch lug FD-11
81). Use sleeving,

( \'—)ﬁnect the free orange lead from BK-1 to FD-1 (81),

{ /Cunnect the free blue lead from BK-2 to FD-4 (S1).
(. ) Connect a .001 mf mica capacitor between FD-5 (S1) and FC-3 (81).
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( L}-ﬁ’u’;nt the driver shield as shown. This is the light gauge, irregularly shaped metal piece,
Slide the notch in the longer flange between the chassis and the lockwasher of the bushing
installed at location FE. Secure the other end of the shield to the shield partition with a
#6-32 x 1/4" RHMS through hole PE, Make sure the shield does not touch any components
80 a8 to cause a short circuit, Do not tighten the nut on bushing FE as yet.

( H’ﬁ/tal:he extension shaft for the 75 mmi variable capacitor. This is the plain shaft 4 3/4"
long, Slide a 1/4" to 1/4" shaft coupling onto one end of the shaft for a distance of half the
coupling length and secure with a #6-32 set screw. Slide a 3/8" nut, then a 3/8" lockwasher
over the other end of the shaft and insert that end through hole FI from the inside of the
chassis. Nowslidea 3/8' long shaft bushing with a 1/4"ID over the end of the shaft, thread
first, and secure in the hole FI with the nut and lockwasher. Slide the coupling over the
c itor shaft and secure with a second #6-32 set screw.

( Cut a 4 1/4" lengthof #14 bare wire and 3 1/2" length of insulated sleeving. Slide the sleev-
in r the #14 bare wire. The #14 hare wire is the heaviest of the bare wire supplied.

( Méé:ethe #14 wire through hole N in the chassis and connect one end to lug 2 of the variable
capacitor (S1).

( L-8hde the insulated sleeving down the #14 wire toward lug 2 of the variable capacitor, so as
to insulate the wire where it passes through the chassis. Connect the free end of this wire
in the final amplifier grid circuit compartment to mode switch lug GD-33 (S81), See Pictor-
ial .

( ount the driver plate coil, 40-117, on the screws at DC and DD, using #6 nuts and lock-
washers. The lug connected to the bottom, or start, of the large winding, should be nearest
the variable capacitor and over DC, Inspectionof the inside of the coil form will reveal this
lu '

| cate the 10-15 M driver plate coil, 40-61. Referring to the pictorial, separate the two
coil halves and then slightly spread the coil half with the most turns,

( J-Motnt the 10-15 M driver plate coil between the solder lug on the feed-through insulator
FK (81) and lug 4 of the coil form (NS), The lead from the coil half with the most turns

should be connected to FK, Cut the small coil leads to length, scraping away the enamel
insulation, if necessary.

( )} Using #20 bare wire and following the pictorial carefully, proceed asfollows: Connect switch
lug PC-1 (81) to the tap on the 10-15 M coil (F1Y; connect PC-2 (81) to coil form lug 4 (82);
‘Pn/ect PC-M§1) to coil form lug 3 (81); connect PC-4 (81} to coil form lug 2 (S1),
(

Connect one end of a #20 bare wire to PC-5 (NS). Pass the other end through coil form lug
1 {NS) to lug 1 of the variable capacitor (S1). Now solder coil form lu%(SI}.

( ount the 2.5 mh RFC on the screw at DE. Screw down until snug. ' Connect the frée red
wire from BH-5 through grommet PB to lug 1 of the RFC (S1),

{ Connect the free yellow wire frﬁ' V2-1 through grommet PA to lug 2 of the RFC (NS).
g

( ¥ Connect a 200 mmi (red-black-—brdwn) mica capacitor between PC-5 (82) and lug 2 of the
RFC (582), -

This completes final wiring in the exciter cumpartment.' Carefully recheck your work for wiring
errors or short circuits, Final wiring will now be completed in the modulator compartment.

FINAL WIRING IN THE MODULATOR COMPARTMENT

" Refer to Pictorial 21 for following steps:

unt a 3 lug (center ground) terminal strip on the mudulatn;cumpartment side of hole FA,

osition as shown. Use a #6-32 x 1/4" RHMS with a lockwasher under the nut,
¥) Connect the two free red wires and the blue wire to FA-1 (83).
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{ "@e 10 K ohm tab mount control and mount it on the bias control mounting bracket as
shown, - Mount on the side away from the bend and secure by twisting the mounting tabs,

( T.ocate the selenium rectifier and mount it and the bias control bracket at location HH as .

shown, placing the rectifier mounting stud through the hole in the bracket flange, then through
the hole in the chassis. Secure with a #6 nut and lockwasher.

( \a)C('mnect the free gray harness wire to lug 1 {(+) of the selenium rectifier (81). Dress this
wire ar from V7T as possible where it breaks out of the harness.

( Y Connect a 6.8 Kohm {blue -gray-red) 1watt resistor hetween lug 2 of the selenium rectifier
{S1) and FA-3 (N8).

( ing hookup wire, connect Iug 1 of the 10 K ohm bias control (S1) to FA-3 (NS).

( a,)/ém;nect the black lea-.d from the drive transformer tolug 2 of the 10 Kohm biaﬁ control (81).

( ) Using hanup wire, connect lug 3 of the 10 K r::ihm bias control (81) to FA-2 {S1).

| \)/annnect the negative lead of a 100 mf, 50 V electrolytic capacitor to FA-3 (83) and the pos-
itive lead to the small solder lug under the socket V1% mounting screw (S1), positioning the

capacitor as shown under the rectifier,

This completes final wiring in the modulator compariment.
FINAL WIRING IN THE FINAL AMPLIFIER GRID CIRCUIT COMPARTMENT

NOTE: Refer to Pictorial 22. To facilitate wiring, remove the coaxial cable inner conductors
previously connected temporarily to mode switch lugs GD-26 and GD-29.

( Q}Jg a 12" length of orange hookup wire, connect control lug CQ-2(81)to V4-7 (81). Route

\l:rir/eaa' shown. -
( sing a9 1/2" length of yellow hookup wire, connect CQ-1(8-1}to terminal strip CJ-1 {(N8).

{ \.)fcgnnect a 470 K ohm (yellow-violet-yellow) 1/2 watt resistor between CQ-3 (81) and GA-1
(81). ‘

( Using a 6" lengthof orange hookup wire, connect one end to GD-13 (S1).. Pass the other end
v’ygh v4-5 (NS) to V4-68 (S1). Now sclder V4-5 (S1).
(\ Using orange hookup wire, connect GD-17 (S2) to CB-1 (NS).
— -
( Tyﬁxf} orange hookup wire, connect control CR-2 (S1) to CJ-3 (NS). Route wire as shown,

( ) Using orange hookup wire, connect CR-3 (S1) to CB-3 (N8).

[ﬁﬁxg #18 hookup wire, connect GC-2 (NS} to GD-4 (S1). Route wire along side of compart-
me ehind the tube and control bracket as shown,

L}uﬁct a 4.7 K ohm (yellow-viclet-red) 1 watt resistor between CB-4 (82) and CB-3 (N8),
Co

(

ect an 8.2 K ohm (gray-red-red) 1 watt resistor between CB-3 (83) and CB-2 (N&).
( Aect a 4.7 K ohm (yellnw_—viulet-red) 1 watt resistor between CB-2 (83) and CB-1 (N8).

Page 66




A e R | B YT by N Y] B IR R ey e s 1] R L A b gt R S S Sty T W R L T i s mxwumummmﬁmwnmulmwwwmwmﬂw

o 1 2 Al A AR E R o ol AT B AR il L

L R " - L. T ~ ¥,
. " . I L}
iy L o ' . o - - .
A i e - ' : - \
roa . ' '
. . E . ' . bl F . - -
", . [ . ) [ - - _ -
L] ' ¢ ." L] L} -
. - ' ' .
' 1 . [ ' -
. N [ 1

ey T T e e T o o ettt R Ry bty gy i et e e R P,y B ety L A A St bty by Ty o e L e LI, L, e By ey gty T AR w0 e e A U gttt S Y e

g ogen tLAT i _ - L eyt ] Ly Il on W\.wmh”
FEN] 3 F - ' -
y ] Ahpl The TR RLF 4 S ] P ka5 Lo e LA N .. H
L -3 L. - . o - . ot e T ) B N . Lo T
" L -~ e - _F oo . i b3 ; N L . , T .
r ) - T . . o _ . ' » - T P ' - - H " -
N i t » . - ¥ F y Wainiael . . - - ; " . L. . . . - -y
P ' . '- " B -' H s H K L. ? L . ! .
. A . AP o e . ' . LI . P M S R . - . L
- F . ¥ " - I , o N P )
A - L Lo L e o N B P TR T Lo . , -
L o - v Lo L .- A . A . ..
bt " = LI - v - X .
. -

~
a - R PR
. -

- B R -
. [ . ' - ' r .
L T . K ot a T . . . . Ve ] SN .- S5
.. o= . L T [ - L] . . - 2 ' . - - . -

1 ' L .
' w
' L}
: w
v - r ' ' - ! ! . k - - ' - N v . - ' ! Tow
. - s L] .
' i 4 ! - * - . . - ! - . .
- . . - . ! ' L "'-I .‘ - ' - a o L] - * ¢ - . L -
' . L3 " . - i ' ) - - . - . . Al L b ' . = .
v -0 : ) - - - " : : z ' . T . : - -
' . . A, 3 1 ' g . - " 5 e
[N . wr . L r . ' * ’ a3 e I " - [ - . ' H ERA =
. . - n A PR " . [ - ' S - s - - . ' b . ' .. .. . .. .
! ! 4 ] e ' " LY o e - - = ", - ' - - . "o ' . . L -
- - - N - - - H " E] - . d . . HY - . L . ;! .
¢ L .- o r . . - . I . ' . . ..o
" P ] ' - 1 " - - - ' = b
. ' ' . - - . .. L - S - ' oo i
K] - ' b il h - r o H . . " 1 - - . o . - o
= - b a - Ll - - . " . . - . . - .
1 - < . ' . ' - . -1 - 5 . L Ll - - 2 - B . " . il . e
= . 5 3 g , - ' . . o H ' , . N . " . x. o ) . .
4 . . . - - ’ . . L
oA " N - LT ' - . . . o' - - -., ' ' L. L K . . v o % '
- ' = s ' -, . il 1 . . R L9 . le . .. . . - . i - L
. DT . . . : g 3 v n . . e - Wy
2 - ' - a . | 1 . . n - . o . . 1 2 N . 1 - I \ b ' L o b * = - ,
HE . . . . o ' b p
- . . ey . N - ;! L] i - " e s . ' - . A , . , e 3
' . y “ . B . - ' LI < . . - . N - - ' - T . - . -,
] ' - * - . " - . . . - . 2 - Ny L ; . ' ' R = ~r e :
b . b ' b v B hl N . - . " Ll ¥ - - ' H - oL ™ . '
| . ‘ L . - . - o . - - 3 - 2 " - i ¥ . - o S -
i - ! ' : - . - - 4 . - ' ' ' . . vl 5 N R ' - ~ .
- 8 . .
L ; . [ - . 1 - . » ! _ = . . - 3 » ) N b .
' L » 2 h ' * E - ) - M) ) . ! - ' - . 1 = . ’ . h h h . . .
H = R ‘. 1 - A N ' - - a . - - - i - . 1 . s - w .
. P * ' ) . y n . . . L . 4 . 4 . ’: " -
5 ' -
. . " L e e . . ' ' - - ' ' - - ' - - . L 1A .
' =, o : e - - " . . ' ' - - . - " 8 . e % .
A o anwe . " g .. ) r ' . B a bl . . 3 T " ' . f
. “u . + r + " ' ' . - ’ = - T - ' ' - . '
n - B - L - I . P - . . - . 1 1 " . . - ' . N . . [ - i . 1 -
' b e R a . . 0 - . . ' r - . - N -
- o : - = L r - - v r ' o . . " . . - . .
. - . - ' L] o ' . - - L] . Fl . - . [
h‘\ r B . . . - . - ' - L
- r - ' ? ' + ! ' ? - ' n . iy R h ! . ' '
- . ' o . ' - '
' * : ’ ) " ! H trnr
il + " YT TR T R T LRt FEN RN T N [19 XYL TR [NRL LT RT.LANY . [ETAr T " A= (TR LT EI T ' RERLL) .
.
r i §
[

b ]
& “r
; [, , ' - -
F . [
Ty %y, - : . - P
b3 L "=y ) r - 1]

-
MﬁmMﬁWﬁMfM'hmkll.&-ﬁlrml AL e = e e T T YT e

(e Ll L,

S L L R L el

-““,..|.|.\,.nu.q,.u||u||.|m||.-m'.q.-.-n'.'.l.|lMW|l.'HMﬂ'h-‘\-'-'l'u-'\-‘\-'-----'\-IIIIJIIIIrlIIIr--"---‘l“.l-i"iu‘lllﬂluwm“ﬂmﬁﬁwl--ﬂlIll'llllr'Hll
gy il et e SN0 bt = ot £ L o 1 i i n e --

£ VY
¥ ?.

L 1
e -.'"-\ . 3
.

lrrl‘_ﬂ#!l?ﬂf

TP S O Y PP
amar PP

Sy s
-+
“aln

e n

PR

.-
T S T

.
R e bkl

s,

—_—

8

T, -
2

APt
b ]

- m“q_
Y
e

-y oy

-

N
-
ey
;

e T

wlijy‘ii'“"ﬁh

A LN Rl RPN A, T ) Y ¥ e L
+
Fa

o

[rper—

-
= e e d 11 L 1 P P e = e e A i 1
B LB e e S, e 1 Aean e mn

-

¥ ‘_-\'t_.n._l. LW W N W,

-

aarimr .
PRSP <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>