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Review K2RIW's article in QST Apr. & May, '72 to get a complete understanding of
the design and the mechanical and electronic features involved.
WARNING WARNING WARNING WARNING WARNING WARNING WARNING WARNING WARNING
You MUST observe ALL safety precautions both for electrical shock and exposure
to 432MHZ radiation. These precautions are covered in the article.
KEEP THE TOP COVER SECURELY FASTENED AND THE GRID BOX CLOSED DURING !b1 OPERATION
AND TESTING.
DON'T BE IN PROXIMITY TO AN ANTENNA WHILE THE AMPLIFIER IS CONNECTED TO IT.
The amplifier should be checked occasionally for radiation around the vent holes
and along all the mating surfaces of the covers. This can be done with a grid
dip meter or a diode detector connected to a sensitive meter. There is so much
power circulating in the plate compartment that the slightest leak of any conse-
quence will readily show up.
PLACING AMPLIFIER IN SERVICE
Make the connections to the power supply and exciter appropriate to the particu-
lar set-up. A suitable dummy load is 100 feet of RG8 with a Heath Cantenna at
t~e end. Check repeatedly for loose co-ax connectors. For example, a loose
connector at the output connector can heat up and cause the output power probe
to fail. Use plenty of air, The usual blowers are much too small to do the
job. A 300CFM blower is recommended. If you can't tolerate the noise, install a
control circuit to shut off or slow the blower down in the receive position of
the control circuitry of your station. (IF THIS IS DONE, YOU MUST ALSO MAKE USE
OF THE SAME CIRCUITRY TO BIAS THE TUBES TO CUTOFF IN THE RECEIVE CONDITION.)
(See schematics.)
Tuning: Tune in the normal manner for the class of service being used. The only
critical control is the grid tuning capacitor. It is very sharp and will surprise
you the first time you do it. Do the initial tuning with low excitation. Don't
try to tune the amp. into a reactive load or an inadequate dummy. The amp. it-
self is completely stable as good or better than the best low frequency
amps.
THE SCREEN SUPPLY MUST HAVE FEATURES THAT PREVENT RUNAWAY SCREEN CURRENT. Pro-
bably the best arrangement is to get the screen voltage from a dropping resistor
from the plate voltage with-the appropriate regulator tubes. (See schematics.) To
remove the tubes, disconnect all power, remove the top cover, remove the plate
inductor by taking out the two mounting screws and the nut holding the RF choke
to the feed thru plate bypass capacitor. Lift the plate inductor off carefully
and pull the tubes. To replace tubes, first re-install the plate inductor. Push
the tubes in place through the finger stock connectors. Don't use much force
and make SURE that the tubes are properly seated.
The tubes may also be removed - without lifting the plate inductor - by placing
the fingers firmly against the tube and pushing up - using great care to avoid
damaging the finger stock.
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DIALS AND METERING
The grid dials are driving butterfly type capacitors so the maximum capacitance
is at approximately 50 on the dials dropping to minimum at 0 and 100. Confusing
until you get accustomed. The plate dials drive flapper type capacitors with
nylon fishline as described in QST. Normally, the amplifier is furnished for
ABl operation and the plate capacitors drives are set so that 0 on the dials
yields the lowest available capacity. More maximum capacity can be obtained by
loosening the set screws on the dials and resetting the shafts. This might be
necessary if you plan on Cl."C" operation with high driving power (25 to 40
watts). The 0-1 MA Meter reads as follows on the various scales:
Ig (Grid current) 100 MA full scale
Is,Is (Screen current each tube individually) 50 MA full scale
Ip (Plate current) 1 ampere full scale (Subtract screen current)
EP (Plate voltage) 5000 volts full scale
RFO is a relative indicator of RF output for tuning purposes.
Note that screen current and plate voltage meter readings should be divided by 2.
ABl operation results in screen current being negative until the drive is at
near maximum. Apparently, this is normal. Grid current will normally be zero or
slightly negative.
PERFORMANCE
In ABI operation, the minimum results to be expected are 30 watts of output for
each watt of driving power up to 400 watts output at approx. 50% plate efficienc~.
(800 watts input) This assumes a 2000 volt supply and .200 amps. idling current.
Also assumes, of course, that the amplifier is properly tuned and loaded.
OPERATING PARAMETERS
Such a wide range of operating conditions are possible with the 4CX250 tubes that
it is necessary for the user to decide what his conditions dictate. The operating
conditions specified in the Eimac brochures are the best gUide to use. ALL things
considered, the ABI operation using 4CX250R type tubes gives the best performance.
The 250R's currently being supplied by Eimac give a superior performance in this
amplifier. However, both the 250B's and the 4X150A's give a good account of
themselves. The rest of the series do not seem to be suited for this operation.
The use of the K2RIW amp. as an exciter for a high power final can prove very
effective. With 600 volts on the plates, a watt or two of drive to the exciter is
ample to obtain as much as 800 watts PEP from the final. (output)
While this amplifier is usually thought of as a high power device, it has much to
offer at the lower power levels.
At the other end of the scale, operating at higher bias levels up to 90 volts and
with a plate supply capable of 2000 volts @ 1 amp., outputs exceeding lkw can be
observed with drive power running 30 to 50 watts. Of course, this kind of power
cannot be legally connected to the antenna on CW. The tubes are heavily overloaded
and may not last long.
POWER SUPPLY
It is recommended that the screen and bias circuitry in the attached drawing be
duplicated. The Zener in the bias supply can range from 40 to 55 volts, the
higher value giving the best range o~ operation. 10 watt Zeners may be substi-
tuted for the VR tUbes in the screen supply.
(Cont. Power Supply instructions on page 3)
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POWER SUPPLY (cont,)
If you use Knadle's circuit for bias, reduce the 10K resistor from the negative
supply to a much lower value so that there is at least 30 MA flowing in the 90
volt Zener, The simple zener bias circuit should be used only with AB1.
For AB1, the piT jack should be connected to extra contacts on the antenna relay
so that cut off bias is applied in the receive position, Note that the switch in
the amplifier to turn it on is a light duty switch intended only to operate a
control relay in the power supply,
BLOWER OPERATION
The easiest way to check the effectiveness of the cooling is to mount a high range
thermometer in a slant vertical position over the front exhaust hole (or the rear),
A "candy" thermometer available in hardware stores is suitable, The bottom of the
thermometer should rest on the screening of the exhaust hole, 180F, is hot. Over
200 is too hot. These figures apply when the amplifier is delivering at least 500
watts to the load. With normal SSB or CW operation, the temperature will be way
down around 140. It takes a lot of air to do this. The best blower for the job
is noisy and very expensive. A compromise solution is to use a 350 CFM (free air)
in the $35 range. These are readily available. Smaller blowers have been used
successfully; it is a matter of duty cycle and amount of dissipation.
If the air should fail, the solder will melt on the plate line and the finger
stock usually springs out grounding the plate supply and operating the breaker
within about 30 seconds. In cases observed so far, the tubes survive but the plate
line must be replaced. Don't attempt to repair the plate line.

6939 Amp.
Varactor tripler
Solid State Cl.C amp.
Solid State linear
Linear K2RIW @600V.

2 - 5 watts
8 watts
25 watts
10 watts PEP
30 to 40 watts PEP

60 to 200 watts
300 watts
500 to 600 watts (CW)
300 to 400 watts SSBPEP
lKW SSB PEP

The above figures are based on actual testing experience with many amplifiers and
drivers.
REFERENCES
Tube manufacturers reference sheets. Eimac Application Bulletin # 9 "care and
feeding of Power Grid Tubes". QST - Apr., May '72.
WARRANTY
Full refund for 90 days for undamaged amplifier. WARRANTY DOES NOT APPLY TO TUBES.
(Tubes covered by manufacturers warranty.)
CAUTION - CAUTION
Stay alive and keep your eyesight by folloWing the precautions at the beginning
of this instruction.



TYPICAL K2RIW AMPLIFIER
TEST RUN AMP. NO. Frequency 432.150

Amp. tunes from 415 to 440 MHZ
Bandwidth 5 MHZ at t power pts.

g s if ir "Il: . si s p P 0 or RFO J.n D temp.
-73 370 0 - - -- -- ••100 1900 - - 190 - 110F

I! I! 2 0 0 0 0 0200 1900 40 0 2.0 380 10 126
Ii " 4 0 0 0 0 0260 1850 80 0 302 480 17 138

Ii - II 8 0 0 0 0 .380 1750 190 0 407 665 28 150-, - - -" " ..•._--. .-- I---- --- ---- --- •....
I! II 16 0 0 0 0 .640 1750 530 0 8,,0 1120 47 164*

" I! 20 0 neg" .001 ,,002 ,,750 1740 730 0 9.•4 1300 55 128**

I! " 24 0 1! 0005 ,,005 ,,820 1730 900 0 1••0 1420 63 1!

Ii 1! 28 0 1! ••007 ,,007 .•900 1720 000 trace 100# 1550 63 I!

ik't:)

Power In and Power out readings on Bird Modo 43
Dummy 150 ft" RG8 with Heath Cantenna at end"

*key down 5 min.
**key down just for reading

#off scale
Allow 10% for all
Eg±grid volts
I 'dg=grJ. amps"
Por=output power reverse RFO=relative indopwr. out
Exst" temp=deg~ F. front exhaust port
Note: No attempt was made to obtain best linearity through adjustment of idling current and loading

meter readings.
Es=screen volts
Isi s2-screen amps.,

Pif=drive power
Ip=plate amps ••

P: IJ.n= p

Pir=drive power
volts POf=output
EFF=Pof-or/Pin

forward
Ep-p1ate

Ex p
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432 MHz
AMPLIFIER

Courtesy of:
K 2 R I Wand Q ST Maga~ine

AMPLIFIER SCHEMATIC
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NOTE: * Cut-off bias is applied until the
piT (Push to Talk) jack is shorted to ap-
ply the operating bias. The bias circuit
shown is usable with ABl operation only -NO GRID CURRENT.



PARTS CHECK
Remove all screws used to tie the chassis together for shipping. These screws are
extraso Check parts against parts list. Sort out as grouped in parts list. Re-
view schematico Identify parts as to their place in the circuit. Take your time.
READ ALL under each sub-title before starting assembly of each section. NOTE: Di-
mensions and parts differ from QST and ARRL Handbook. However, the QST articles or
Handbook section covering this amplifier should be reviewed for background infor-
mationo Also, read this instruction all the way through and study the photos and
sketches accompanying those instructions before starting assembly. Handle aluminum
parts carefully to avoid scratcheso

WIRE THE METER SWITCH (Figo 1)
Parts list:Perforated board (1 x 3t ino) with 12 lugs mounted for parts and wiring and

with 3/8 ino hole for mounting on switch (Fig. 1). Cut off perforated
board terminals on side opposite components. (This may already be done.)
Meter switch 2P6T rotary - non-shorting
2 diodes; 1 001 capacitor; 3 10 Ohm resistors (1 watt)
2 390 Ohm resistors (t watt); 1 910 Ohm resistor (t watt)

Cut the switch shaft to 3/8 ine (Exception - Panel mount).
Start with the switch in the extreme counter-clockwise position facing the front
of the switcho Place the adjustable stop ring of switch in position to stop at
the sixth positiono Break off the tab on the switch frame which normally goes
into a hole in the chassis to hold the switch in position. Mount the perforated
board on the switch in the position shown in Fig. 1, placing the lockwasher on
the outside of the perforated board. The open end of the lugs on the perforated
board should be towards the rear of the switch. Place resistors and other parts
and wire switch per Figc 10 Cut the resistor wires flush with the terminals.
No wiring or parts may extend beyond the edges of the board. The bottom lugs of
the switch are bent at right angles to provide clearance from the bottom plate.
Use 6 in. pieces of wire for the meter leads. Inspect the soldering. It is easy
to miss on the STRAP WIRES connecting the meter protection diodes and the meter
by-pass capacitoro

Check wiring and connections with care. Switch is not readily accessible after
mounting. Make SURE connections are correct and that all soldering is tight.
When checking continuity, leave the meter switch in the RFO (clockwise) position.
WIRING THE TUBE SOCKETS (FigQ 2)
Cut 10 pieces of 1/8 ino copper braid 3/4 in. long. Fold the braid evenly and put
in place between socket terminals 2, 4, 6, 7 and 8 and the frame of the switch.
Using a 125 watt soldering gun, run solder into the braid and onto the socket
terminal and frame, making a well-sweated connection between each of the socket
(Cont. Wiring the Tube Sockets instructions on page 2)



ASSEMBLY INSTRUCTIONS
Page 2
WIRING THE TUBE SOCKETS (cont.)
terminals specified and the socket frame. Clean the connections thoroughly with
an old toothbrush and alcohol to get all the excess flux off. Put sockets aside
for assembly later. (See Fig. 2.) NOTE: If 630A type sockets are furnished,
the above soldering operation will be required on socket terminal # 7 only.

LOWER CHASSIS
Observe the location of the meter switch from Photo # 1.
Put two layers of tape underneath the area of the meter switch perforated board.
Install the meter switch with the meter wires toward the meter hole, using the
extra 3/8 in. nut. Check that the lugs on the bottom of the switch will clear
the bottom plate.
Install the power switch and pilot light on the front of the chassis in the loca-
tions shown in Photo # 1.
Install the 8 prong male receptacle on the rear of the chassis, using 4 - 32 i in.
screws with 2 solder lugs on each side (Photo #2). Lugs number 1 and 2 of the re-
ceptacle should be toward the bottom of the chassis. Install .001 ceramic by-pass
capacitors on all lugs except #6 which should be strapped direct to ground. Dress
the capacitor leads to be short and to clear the metal side of the receptacle. Use
the bottom hole of the chassis solder lugs, leaVing the top hole open. Do not
solder the capacitor leads on the receptacle lugs at this time. Install the MHV
connector with 4 2-56 i in. screws. In some cases, an MHV bulkhead type connector
will be furnished - in this case use the large t in. washer as a bushing. The MHV
connector is identified by the long insulator on the center conductor. Install
the HV ceramic capacitor between the MHV connector and the nearest solder lug on
the 8 prong receptacle. Solder only the ground end of the capacitor at this time.
Install the 3 pin jacks with the red jack on top along side the 8 prong connector.
Connect the bottom jack (Fil.) to pin 5 of the 8 prong connector; connect the
middle one to pin 3 (Grid) and the red jack to pin 1 (ser.). Solder only on the
test jack end.
Connect one end of a 17 in. piece of shielded pair to lugs 7 and 8 of the 8 prong
receptacle. Ground the shield. Connect the other end of the shielded pair to the
bottom terminals of the power switch. Cut the shield wire at the switch end. Form
the cable around the bottom of the chassis.
Connect a 12 in. piece of hook-up wire between lug # 1 of the 8 prong receptacle
and the juncture of the screen metering resistors on the meter switch assembly.
Form it across the chassis toward the power switch side. (See Photo # 3 for posi-
tion.) Colors for hook-up wire are optional.
Similarly, connect a 13 in. piece of hook-up wire between lug # 3 to the power
side of the grid metering resistor.
Similarly, connect the Ip metering lug on the metering switch to lug # 2 and the
HV metering lug of the meter switch to lug # 4. Check fit of meter in chassis
hole and line-up of mounting screw holes. If necessary, file screw holes to ob-
tain smooth fit and horizontal mount of the meter. Install the meter.
Connect meter wires from meter switch. Observe polarity of meter wires per Fig. 1.
Meter wires may be trimmed a couple of inches.
Connect a piece of single shielded lead 21 ins. long to the meter lug for RF output
indication. Cut the shield off on this end. Leave the other end free to be connected
later to the RFO output assembly. Tuck this lead in alongside the shielded pair
(Cont. Lower Chassis instructions on page 3)



ASSEMBLY INSTRUCTIONS
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LOWER CHASSIS (cont.)
connected to the power switch.
This completes the preliminary wlrlng of the lower chassis. The four leads cross-
ing the chassis between the metering switch and the 8 prong receptacle are formed
in a shallow U-shape toward the upper side of the chassis. They will be secured
later. CHECK the wiring against Fig. 1. At this point, it is a good plan to check
continuity and to verify that all connections are properly made. You will not have
such good access to the wiring after the two chassis are bolted together. Put two
4-32 screws and nuts in the panel mounting holes on the right side of the lower
chassis. The similar holes on the left side of the chassis are satisfactorily
covered by the meter.

UPPER CHASSIS AND GRID BOX
Bolt the grid box to the upper chassis (Photo # 3) using 6-32 t in. screws and lock-
washers, around the periphery of the box opposite the sockets (4 screws). Do not
tighten.
Put the nuts inside the grid box. Install a tin. 4-40 screws, nut and lockwasher
in the hole over the location of the RF input BNC connector. (Nut in the plate
box.) Install the sockets, using the socket clamps furnished with the sockets
and tin. 6-32 screws with lockwashers. Do not tighten. If necessary, file
socket mounting holes into a slot toward the socket to get the best fit for the
clamps. They should fit snugly' against the socket frame. Put the 8-32 screws
furnished with the sockets in the grid terminals so they will not be mislaid.
Install FT capacitors in the five holes in the grid box in the holes in the vicin-
ity of the sockets. (Nuts inside grid box.) Position the tube sockets so as to
put socket terminals 1 and 3 close to their associated FT capacitors. Center the
sockets in their mounting holes. Tighten the socket mounting screws and all other
screws so far installed in the grid box.
Solder the two FT capacitors in proximity to the socket terminals, shaping the
capacitor leads as necessary to obtain a good joint. Connect the other two with
short strap wires. Using a rubber band to hold it in place, solder an FT capaci-
tor to terminal 6 of the socket toward the front of the chassis in the position
shown in Fig. 2. Connect the end of the FT capacitors together to complete the
connection of the bias circuit to the FT capacitor on the outside of the box.
Install the bulkhead BNC connector on the grid box.

RF SAMPLING ASSEMBLY (Figs. 3 & 4)
Push the one inch long brass tube (t in. diam.) through the t in. hole in the ·upper
chassis below the RF output connector location. The tube should be clean and bright
for soldering. Shape 2 solder lugs to fit vertically along the tube, one above
and one below the floor of the upper chassis. Use a tin. 6-32 screw to fasten
the lugs to the chassis, first putting the screw through a 4 terminal lug mounting
hole positioned so that the mounting strip is on the inside of the bottom of the
chassis. The screw hole lug on the terminal strip should be trimmed so that it
doesn't bind against the brass tube. With the tube positioned t in. into the upper
chassis, solder the lugs to the tube full length.
Remove the outer braid from a 3 in. piece of RG59 co-ax. Remove the insulation
from t in. of one end. Shape this piece on which the insulation is removed to
mount and hold a t x t in. copper tab with solder. Remove the insulation from
the other end of the inner conductor of the RG59 cable, leaving It in. in place.
(Cont. RF Sampling Assembly instructions on page 4)
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RF SAMPLING ASSEMBLY (cont.)
(This piece may be furnished ready to install.) Bend the wire in the insulated
section so that it will stay in place when pushed into the tube. Let the copper
tab extend above the tube to position 3/8 in. from the middle of output flapper
mounting hole. Bend the other end of the wire into a U to meet the matching lug
on the terminal strip. The insulation should extend t in. about the tube and about
t in. of wire should be in the U to permit a small adjustment of the tab pick-u~.
Put a touch of solder on the lug and wire to hold it in place. Wire the RF sam-
pling circuit per Fig. 3. Use a heat sink on the diode leads when soldering it in
place.
HIGH VOLTAGE FEED-THROUGH CAPACITOR (Photo 3)
Install the HV FT capacitor with the coded side on top. Be careful not to damage
this capacitor. Use a wrench on both sides when tightening. Tighten firmly so
that the lockwasher bites into the metal. (Two wrenches are needed for this
operation.) Put a lug on the bottom of the capacitor with an 8-32 nut.
WIRING OUTSIDE OF GRID BOX (Photo 3)
Install a solder lug using the hole above one of the FT capacitors on the left end
outside of the grid box. Use a 4-40 screw and nut. Let the lug point toward the
rear. Cut two pieces of shielded pair to 14 in. Prepare both pieces as follows:
Remove outer covering to expose a 3 3/4 in. of paired wires on one piece and
5 t in. on the other. Cut ~ wire of each pair to It in. and remove t in. of in-
sulation from the wire ends.
Put the shield wires through the lug, dressing the pair with the 5t in. wire toward
the rear and the one with the 3 3/4 in. wire towards the front. Solder the
shield wires to the lug. On the pair going toward the rear, connect one wire to
each filament lead (FT's on # 3 lugs on the socket). On the pair going toward
the front (Meter side), connect one wire to each screen FT. (FT's on socket
lug # 1.)
IMPORTANT: When connecting the wires to the FT's on the end of the grid box, bend
the terminals of the FT's at a sharp right angle so that they will give a maximum

~clearance when the two chassis are put together. There is a very small clearance
between the end of these terminals and the lower chassis. Solder the leads to the
back on inside of the FT terminals, using no excess solder. To further insure
that these terminals will not become grounded, put two layers of tape It in. long
on the inside of the lower chassis opposite the FT's. (MAKE SURE THE FILAMENT
LEADS GO TOWARD THE C-J CONNECTOR AND THE SCREEN LEADS GO TOWARD THE SWITCH.)
Fold and shape the two shielded pairs along the front and rear of the grid box.
Solder one end of a 5 in. piece of hook-up wire to the FT for the grid bias lead.
ASSEMBLY OF UPPER AND LOWER CHASSIS
The two chassis should now be bolted together, using tin. 6-32 screws. Dress the
leads crossing the chassis toward the bottom of the grid box.
FLAPPER CONTROLS (Fig. 5)(Photo 6)
Install the shaft bearing brackets and shaft bearings for the flapper controls.
Use tin. 4-40 screws with lockwashers. Leave the bearing nuts loose by half a
turn. To secure them, wrap a piece of bare hook-up wire around the threaded por-
tion of the bearing. This will allow some play to simplify shaft alignment. The
(Cont. Flapper Controls instructions on page 5)
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FLAPPER CONTROLS (cont.)
ends of the shafts will require some dressing down to fit smoothlYt but not 100selYt
into the dial hubs. (Do this with care.) It is necessary to have a smooth fit to
enable adjustment of the flapper travel. To dress the shafts to fitt put them in-
to an electric .drill and while holding a piece of abrasive paper around the shaftt
give the drill a few turns. Note that the end of the shaft with the string hole
should project through the bearing bracket over the hole for the fishline. Install
the flapper shafts and dials. Use tin. 4-40 screws for mounting the dials. Tin
outside of the mounting lip of the plate flapper. (May already be tinned.) The
tinning MUST be smooth to insure reliable contact with the chassis and mounting
strip. Tie one foot of the nylon fishline to the sleeve eyelet on both the plate
and the output flapper. Use a secure fisherman's knot and pull the line tight
against the eyelet sleeve. Trim the short end (Fig. 6).
Feed the attached fishline through the hole to the associated shaft and install
the plate flapper using 3/8 in. 8-32 screws and the tapped mounting bar (Fig. 7).
Install the output flapper assembly using tin. 4-40 screws and lockwashers. It
may be necessary to file a small slot on each side of the hole through which the
output flapper mounts in order to fit the flapper through the hole. The N type
socket for the output flapper mounts outside the chassis. Both flappers should be
bent upward so that their normal resting place is about t in. below the level of
the plate line.
Feed the fishlines through the holes to the shafts. Leaving about 7 in. of slackt
tie the fishlines securely to the shafts utilizing the hole in the end of the
shafts. The fisherman's knot (Fig. 7) may again be used. Loosen the dial set
screws and turn the shafts in the proper direction to wind the line on the shaft in
a vertical position. Wind the line on smoothly until the respective flapper has
reached about t of its full travel. Tighten the set screw. Check to see that both
flappers work smoothly. Note that an increase in dial reading is a decrease in
frequency. (Increase in capacity.)
OUTPUT GROUNDING CHOKE AND PLATE LINE SUPPORTS
Install a solder lug pointing towards the plate by-pass capacitor location in the
hole under the output connector (Photo 5). Install the output grounding RF choke
between this lug and the center conductor of the output fitting. The choke is
wound with # 18 wiret 5 turns tin. diam., t in. long. Do not have any tension on
the output flapper during the soldering operation and solder the choke on to the N
connector center conductor - not the flapper.
Install the plate line teflon supportst using 3/8 in. 6-32 screws (Photo 7).
GRID TUNING, LEADING AND COUPLING CAPACITORS (Fig. 8) (Photo 4)
Cut off the top of a spade bolt to leave half the original hole. Install this in
the rear hole of the two mounting holes for the grid tuning capacitor. Tighten
securely in position so that the flat surface of the spade bolt is parallel to
the front of the chassis.
Mount the grid tuning capacitor (butterfly - 9 plates/section) on one of the small
phenolic mounting boards. (Fig. 8.) Put a t x 3/16 coupler on the capacitor.
Make sure the shaft fits smoothly on both the coupler and the dial hub. Fasten
the spade lug with a 4-40 screw and nut as shown.
Bend the lower lug of the capacitor so it will fit into the notch of the rear
spade lug.
(Cont. Grid Tuning, Leading and Coupling Capacitors instructions on page 6)
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GRID TUNING, LOADING AND COUPLING CAPACITORS (cont.)
Install the grid tuning capacitor, shaft and dial. Do not tighten set screws and
spade bolt nut until alignment is achieved. The dial should read 5 with the plates
fUlly meshed. Solder the lower lug of the capacitor to the spade bolt in the rear.
Similarly, install the grid loading capacitor (which is not grounded to the chassis.)
The knob should point to 12 o'clock when the plates are fully meshed.
Bend the top lug of each of the capacitors to a vertical position.
Solder the circuit board type capacitor in place between the input BNC connector
and one of the lower stator plate tabs of the grid loading capacitor (Fig. 9).
Bend the tabs on the two stators straight out so they will reach between these two
points. Carefully solder in place. The plates of this capacitor should be fully
meshed. This is a differential type capacitor. Plates may be fully meshed on
either side. Put a ~ in. 6-32 screw in the extra hole in the grid box near the
capacitor just installed. (This hole is not there in later production.)
Cut the lead of the grid choke (small Miller choke) to 5/16 in. and solder it to
the middle of the grid line (on the under side) 1* in. from the grid end of the
line. Bend it to the perpendicular after soldering.
Install the grid line by fastening it to the two grid terminals on the sockets
with the screws provided. The lugs on the two butterfly capacitors should be bent
down to contact the grid line and soldered in place (Photo 6).
Connect the grid choke to the adjacent lug of the FT capacitor which was previously
mounted on terminal # 6 of the socket.
Put the cover on the grid box with ~ in. 6-32 screws.
AIR INTAKE AND EXHAUST PORTS
Install the smaller piece of screen between the air intake hole plate and the
chassis air intake hole. Position the plate with the longer side parallel to the
chassis. This will place the countersunk holes in a horizontal and vertical posi-
tion. Use tin. FH 6-32 screws. Trim the screen so that no ends are sticking outo

Install the plastic air hose connector in the remaining holes using 3/4 in. 4-40
screws.
Similarly, install screening between theexhaust plate with the two large holes,
and the matching holes in the top cover using tin. 6-32 screws.
PLATE LINE (Photo 8)
Install the plate line using 3/8 in. 6-32 screws.
Install the plate choke (5 turns # 18 wire * in. d~am. and 1 in. long). Use an
8-32 nut and washer to secure the choke to the FT plate by-pass capacitor.
Shape the ends of the choke to stand in a vertical position and to fit around the
8-32 head of the plate by-pass capacitor and to contact the plate line on its upper
surface 3~ in. from the tube end of the plate line. Solder it in place on the plate
line. All resin residue from any of these solder operations should be cleaned away
with alcohol.
NOTE: The plate line, plate flapper and output flapper may be silver-plated before
installation or removed at this time for this purpose. It is not certain that any
operation improvement will result. (Some kits are furnished with silver-plated
lines.)
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~lRING
:0nnect the grid bias lead and the screen leads to the proper resistors on the
~Ietering switch assembly (Fig. 1). (Cut the ground lead off the screen cable.)
Put a lug on the HV FT capacitor. Run a short strap to the HV MHV connector.
Connect both wires from the shielded pair going to the filament socket terminals to
lug 5 of the power connector. (Don't solder.) Also connect a 1 ft. piece of strap
<~ire to the # 5 lug. Solder. Position the strap wire across the chassis with the
other wires. Connect the shield wire of the shielded filament cable to lug 6 of
the power connector.
Gonnect the shielded wire from the metering switch to the RFO assembly (Fig. 3)•
.lnstall a 2 lug terminal strip (one lug ground) in the hole to the left underneath
the pilot light. Connect one side of the pilot light to the ground lug and the
other side to the other lug with the strap wire from lug # 5 of the power connector.
Install a 6-32 screw and nut in the vacant hole near the terminal strip just
mounted.
~orm the wires crossing the chassis into a small cable and place three wire ties
to maintain it in position (Photo 6).
WARNING STICKERS AND CHASSIS MARKING
Place the smaller warning sticker on the chassis bottom and the larger one on the
top cover. (Be sure to heed the warnings expressed when testing and using the
amplifier. You are dealing with an innocent looking, but truly dangerous piece
of equipment make no mistake about that.)
Place the decals on the front and rear of the chassis at the locations shown in
the photos. Cut the decals out with the backing still in place. To install,
remove the backing and place in position. A pair of tweezers is a help. The
small white lettered decal goes on the lower left of the meter. Test all the leads
on C-J power receptacle for crosses or grounds. Only pin # 6 should show a
ground. (Meter switch in the RFO position.)

FINAL ASSEMBLY
Fit the chimneys in the cover plate. There should be a little friction in the fit
to hold them in place (Photo 9).
Push the tubes in the sockets carefully, making ~ they actually seat in the
'sockets.
Put the top cover on, seating the chimneys over the tubes accurately.
The amplifier is now ready for test (Photos 10 & 11).
CABLES
The high voltage cable is prepared by connecting a MHV type connector to each end
of the RG59 cable. This is a specialized operation. Refer to Amphenol instruc-
tions.
The power and control cable consists of an 8-conductor cable with a female C-J
connector on one end and a male on the other.
Color code is not important - but be sure to connect the two heavy gauge wires to
pins 5 & 6 (fil.) and to check that pin 1 goes to pin 1, etc.
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TESTING
Connect the blower hose and check out the blower operation by observing airflow
out the exhaust chimneys and the grid box outlet. It is recommended that a
300CFM blower be used.
Connect the amplifier to a power supply equivalent to the one shown in the "typical
power supply" schematic.
It is recommended that ABl operation be used.
It is essential that the screens be protected against runaway current. The series
resistor method with VR tubes or zener diodes for regulation is a good way to do
this. The grid bias voltage should be regulated and also variable to the degree
necessary to establish the desired idling current. It is good practice to take the
precaution of connecting a 100 watt bulb in series with the primary of the high
voltage transformer for the initial application of power.
If the initial power application shows no problems, apply the full plate power and
adjust the idling current to 200 MA.
A high range thermometer mounted over one of the exhaust ports is helpful in
avoiding overheating 180 degrees is high 200 degrees is too high.
Make a check of voltages at the power connector under the bottom chassis, taking
precautions to avoid contacting the high voltage terminals. (On newer units,
this may be done at test jacks.) Check the fil., bias and screen voltages. They
should be 5.6 volts plus or minus .2 volts, 60 plus or minus 5 volts and 300 to
400 volts, respectively. Disconnect the primary power from the power supply.
Connect the RF input cable to the bulkhead BNC connector on the grid box. This
cable goes through the opposite hole in the bottom chassis and is a bit inconvenient
to connect. This was a trade-off for a completely shielded grid box.
Connect a wattmeter, if available, and a dummy lead. A suitable dummy is 100 ft.
of RG8 cable with a Heath cantenna at the end.
Reconnect the power and turn it on.
Providing excitation at a low level, tune the input circuit for an indication on
the plate current. The grid tuning is very sharp.
Tune the plate tune and load controls for maximum output, using the power meter
or the RFO indication on the multi-meter. Re-adjustment of the plate flapper con-
trol may berequired if the plate tuning control will not give resonance.
Gradually increase the excitation and continue to adjust for maximum output. The
amplifier should develop 600 watts output with 20 watts or less drive with 1 kw input.
Higher power levels may be reached, but 600 watts is the normal rated output (assum-
ing that the power supply is capable of maintaining the proper operation conditions
for ABI operation).
When satisfied that flapper controls are in their proper range, voltages are cor-
rect and amplifier is operating normally, fasten bottom plate in place (with
primary power disconnected).

In case of difficulty in assembly or test-out:
Ask for advice by telephone or letter or ship completed amplifier back for test and
evaluation of problem. NOTE: A charge will be made for parts and labor for cor-
rective work done on returned units unless the cause is determined to be a defective
part.



SCREWS:
4 2-56 x i w/nut
2 4-40 x i w/nut
1 4-40 x i w/nut
1 4-40 x i w/nut
4 4-40 x i w/nut
4 4-40 x t w/nut
2 4-40 x i w/nut
4 4-40 x 3/4 w/nut
2 4-40 x 3/4 w/nut

(Hardware and misc. - see
parts price list for prin-
ciple items.)

MHV connector --
Cinch-Jones 8 prong Power Conn.
Under BNC input bulkhead receptacle
Lug on grid box
N type output Conn.
Fasten Plate tuning and loading dials

to chassis
Fill panel mounting hole right side
Air intake
Fasten dial of grid tuning capacitor to

chassis
Bolt grid box to upper chassis
Lug for output RFC
Fasten lugs for RF sampling tube
Top vent assembly
Air in\ake fittings
Fasten upper and lower chassis together
Fasten cover on grid box
Plate line supports - top and bottom
Grid capacitor mounting details
Fasten sockets
Fasten top cover
Fasten bottom cover
Fasten plate flapper

bulkhead type mounted in a t in. hole

4 6-32 x i w/nut
1 6-32 x t w/nut
1 6-32 x i w/nut

13 6-32 x t w/nut
4 6-32FH x t w/nut

16 6-32 x i16 6-32 x t
4 6-32 x 3/8
3 6-32 spade bolts/nuts
6 6-32 x t w/nut

24 8-32 x t
6 8-32 x t
3 8-32 x 5/16
** In some kits the MHV connector is a

with a tin" washer .•
NUTS:
2 8-32 HV FT Capacitor
1 3/8 in" Mount meter sWitch
TOTAL SCREWS: 4 2-56xt 10 4-40xt 6 4-40xt 6 4-40x3/4

34 6-32xt 4 6-32x3/8 19 6-32xt 4 6-32FHxt30 8-32xt 3 8-32x5/16 3 spade bolts 6-32
TOTAL NUTS: 4 2-56 20 4-40 35 6-32 2 8-32 1 3/8 in.
LOCKWASHERS: 4 #2 16 #4 36 #6 Washers: 2 #8

Terminal strips:
Lugs: #8:2 #6:8

4 lug: 1 2 lug: 1
Plastic ties: 3

48 in" black 15 in" each of 4 colors
3 17 in .•pcs" shielded pair. 3 in. copper braid
1 21 in" pc" shielded single cond.

15 in" #18 bare or 2 chokes made up 5 turns tin. diam. - t" & 1" long
RESISTORS: 10wIW: 3, 390Wtw: 2, 910wtW: 1, 100wtW: 1, 10kwtW: 1
CAPACITORS: "OOl/lKV: 8, .01/lKV:l, 280pf/3KV: 1

Amateur Radio Component Service
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FIGURE 1
Switch and parts to be mounted as shown. The
ground wiring is done using the switch frame
as a ground. All wiring is done except the
connection of the external leads.
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F.e~tl-thrucapa.citor
soldered in

place.
FIG. 2 Socket Wiring

Flow solder between
lug & socket frame.
/~1d folded

IU \~)
Inset

Sectional view to illustrate
position of braid between lug and
frame of socket.



FIGURE J
Mounting of parts for RF
sampling assembly

FIGURE 4
Wiring of RF sampling assembly
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FIGURE 6
Illustrating mounting of plate tuning
flapper and control string.

FIGURE 7
Knot



FIGURE 3
Mounting of parts for RF
sampling assembly

FIGURE 4
Wiring of RF sampling assembly



FIGURE 5
Flapper shaft bearing and
bearing bracket. A piece of
wire is to be wrapped around
the threaded portion of the
bearing to secure the nut.

FIGURE # 8
Mounting of
butterfly cap-
acitor with
phenolic board
and spade lug.

FIGURE # 9To illustrate mounting of RF input coupling
capacitor



FOTO #1 - Looking from the rear of the chassis (lower)
toward the front. The high voltage connector
and the low voltage connector are seen on the
rear of the chassis~. The meter, meter switch,
pilot light and the power switch are seen
looking into the inside of the chassis on the
front.

FOTO #2 - A reverse of foto #1, showing the items mount-
ed on the front of the lower chassis and the
wiring at the rear of the chassis.



FOTO #3 - Inverted view of grid box fastened to upper
chassis. Visible are: FT capacitors with leads
connected, BNe input connector, High voltage
feed-through capacitor and RF sampling assem-
bly.

FOTO #4 - View inside grid box. Parts mounted and conn-
ected. Ready to mount grid line.



FOTO # 5 - Output coupling flapper with output ground-
ing choke. Also visible is the upper port-
ion of the RF output indicator capacitor
assembly.

FOTO # 6 - View of lower chassis with grid line in
place. All shafts are installed. Dress of
wiring across chassis is visible.



FOTO #7 - View of upper chassis before instalation
of plate line.

FOTO #8 - Upper chassis with plate line and plate
choke installed.
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