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GENERAL DESCRIPTION

1. a. The LK-2000 is a singte tube, RF tinear amplifierwith sotid state suppty, utitizing inJS_1000/ in
a grounded grid circuit. lt will hlndle easily the
maximum legal-power in the amateui OanO! Ue_tween 3.5 and 29.7 megacycles.
These instructions coier- the installation and
operation of the LK-2000 console cjOinet model.
Il."^.^p: qrocedures appty to tne Oisi- tjp
K.F-zUUU except for the physical placement. lri_
srrucrtons tor separating the LK_2000 into two
units for desk top operaiion are given on page 5.

INSTALLATION

2. a. Set the LK-2000 on the floor beside the opera-ting table. tts fu.rniture casteri mJf<e-it eiiy tomove, even on thick carpeting.
2- 5. Unpack the .3_10002 tube and save the war-

ranty srrp. lt may be needed later if there is a
claim for tube warranty. l_ift the too cover of
the LK-2000. Check the HR-8 cooting s2p tt
has eight fins. The set-screw should be tight.

2. c. Loosen the screw which holds the No. 30g_29
connector (R-22 & RFC-I) and swing the con-
nector over the tube. Bend it as ne-cessary to
align_the hole with the screw in the iooiine
cap HR-8 on the top of the tube. Tighten screws
at both ends of the^connector. Rep-lace the top
cover of the LK-2000 and secure it so as tb
close the interlock circuit switch S_l_A.

2. d. Conn.ect your exciter^oglput to the RF inputjack (tnput) of th.e LK-2000. 
-- - -

2. e. Connect a suitable antenna or dummy load to
the "Ant." output of the LK-2000. (SOlZgg Coai
connector.)

WARNING: Never operate the LK-2000 nor its exciter with_out an antenna or dummy load of suitab,e impedance.
2. f. Connect the "Linear Relay" output of your ex_

citer to the ,,Relay" terminal of tne IX_2OOO. 
-

2. g. fLC connection and adjustment is described
lilgf il paragraph 4 d. During tune up, turn the
"ALC Adjust" to full C,C.W

2. h. Ground the LK-2000 by connecting a wire of
No. 14 or larger size from the ,,,Gnid" terminal
to the station ground. Refer to the ARRL Hand-
book chapter "Assembling a Station" for in-
structions on grounding and other safety prac-
tices.

2. i. Connect the LK-2000 power supply input termi-
nals to the a-c line. A 3-condubtoi coid is sup-
plied. Unless otherwise specified, this cord is
connected for 230 volt operation. Alternate con-
nections for 115 volts are shown. The LK-2000
may be used on the average convenience out-
let in a house provided there is little other load
on the circuit. Power required is 15 to 16 am-
pgres 9t 1i5 volts or 7 to 8 amperes at 230 volts.
The 230 volt supply is prefdrred and recom-
mended. (Noter .Primary current may double
these values during tune up.)

CAUTION: 00 NOT BLOCK THE tN-
TERL0CK SWITCH. High vottages in
the LK-2000 are tethat. BEF0RE LtFT-
lNG THE ToP CoVER, TURN oFF THE
P0WER. Wait for the power supply
capacitors to discharge. This can 

'Ui
observed on the multi-meter with the
multi-meter switch in KV position.

DISCONNECT THE A-C LINE CORD
BEFORE REMOVING THE SAFETY
COVERS IN THE POWER SUPPLY. AI-
ways replace these safety covers be-
fore re-connecting the A-C line.

BEFORE TOUCHING ANY PART OF
THE CIRCUIT, SHORT A HIGH VOLT-
AGE POINT DIRECTLY TO GROUND,
USING AN INSULATEO HANDLE
SCREWDRIVER.
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OPERATION

3. a. With power switch off at the LK-2000, tune and
load the exciter in the usual manner. (ln this
mode the exciter bypasses the LK-2000 and may
be tuned and loaded direcfly into the antenna
or dummy load at the output of the LK-2000. The
output of the exciter may be observed on the
multi-meter with the multi-meter switch in RF
position.

3. b. Reduce the exciter. output to zero, or nearly
zero, and set the dials of the LK_2000 as follows':

ANTENT{A/ LOAO to Antenna.

ilil"lJL"T",.%3t:0 dummy road is beins used, set

MULTI.METER SWITCH tO RF.
BANO, TUNE & LOAD

Set these to positions indicated on front cover.

3. c. Swit.ch the power on to the LK-2000 by pressing
the "On" button. This turns on the iiat tignti
and keys the antenna relay to put the exc-iter
output into the LK-2000 input and the LK_2000
output to the antenna. lt also bypasses the
standby resistor R-l3. The plate milliammeter
on the LK-2000 shoutd indicate 175 to 200 miili-
amperes with no drive.

3. d. lncrease exciter drive until there is an increase
in LK-2000 plate meter to about 400 milliam-
peres. Rotate the Tune dial a few divisions
either direction for a dip in plate current and
peak RF output. The RF meter should show
maximum indication at the dip in plate current.
(This assumes a resistive todO at' the antenna
post. lf the load is reactive the dip mav not co-
incide with maximum RF indicati6n.) '

WARNING: Oo not run the tube above 400 miiliamperesptate current without_ normal RF oulput. io AJ so may
9l9e-e-d -tfe ptate dis-sipation ratinS ot'the tuOe lnO Oam'.age rt, At reted dissipation the pltie wifl show bright ledor orange cotor. Bright yeilow indicales exiesaiv; ptate
dissiFation.

3. e. Rotate the load dial slighfly in the direction
which increases the RF meter indication and
re-dip the tuning. N0TE: Sometimes no increase
in RF will show until the tune is re-dipoed. This
condition is most noticeable in the hisher fre-
qugnc.y bands. ln such case, adjust the i-oad con_
tr.ol slightly in one direction and re-dip the plate.
Then adjust the load in the opposit'e direction
and re-dip. lf output increaseS with either di_
rection, continue to adjust the load slightly in
that direction and re-dip for maximum-output.
On.higher frequencies the load control is qirite
critical.

3. f. lncrease the exciter drive gradually for maxi-
mum RF output while adjusling loab and tune
drals as above. lf the RF meter goes off scale,
switch to the 2000 range. lf the ireter goes ofi
scale on the 2000 range, the antenna -or load
impedanc,e is too far off. Substitute a dummy
load of 52 ohms for tune-up and loading. Th6
DL-2000 dummy toad may be attached io the
back of the LK-2000 and switched from the
front panel. A dummy load should always be
used during tune-up and other transmitter ad-
justments.

3. g. Check the grid current occasionally while mak-
ing the above adjustments by turnihg the multi-
meter switch to MA position. Grid curient should
be about 1/3 the value of the plate qurrent. lf
too.high or too low, re-adjust ihe loading and
tun ing.

LOADING

4. a. For SSB operation the amplifier rs loaded as
above to about 700-800 milliamperes and maxi-
mum RF output.. lt is polsibte to load the ampli-
tter beyond maximum RF output. This is not'de-
sirable. Low power exciters may not supply suf_
ficient drive to load to maximum obwer. ln
such case load for the maximum outbut which
can be achieved with the drive avaiiable. The
calibration table on the front lists the exciter
drive and meter indications for 2 KW power
input to the plate.

4. b. N0TE: This loading can be done legally only
into a dummy load.

4. c. When loaded to about 2 KW input as above,
voice peaks will be about 2 KW pEp depending
on voice and drive.

4. d. ALC: Connect the ALC terminal of the LK-2000
to the ALC input connection of the exciter. lf
there is no ALC connection provided, make the
connection to the grid of the RF amplifier or
mixer stage as sho*n in drawing No. 2309-113.
Tune and load both the exciter inO LX-ZOOO as
described before. (The ALC adjust in the power
supply should be .turned full i Up', durin! tun-
ing). While speaking into the niike, rais-e the
mike gain to-the point where flat topping occursin the LK-2000 output. Turn the'ALC adjust
"?9*1" just enough to stop flat topping. This
adjustment can be made iryhile watcfriig tne
output pattern on a scope. Further discu-ssion
of the ALC and its advahtages appears in the
Detail Description Section -in paiagraphs 9a,
b, c.

4. e. For CW operation, tune, load and drive as above
to about 370 milliamperes.

DETAIL DESCRIPTION

5. a. RF input from thesQ.23gconnector goes through
!!plcqtor C-23 to a sdction of the aitenna retiy,
R^L-2. This relay receives its coil po*e, lrorn a
12 volt DC source in the power supply section.
l! i:. l:v".0. b.y grounding tne ,'R6r5y; input
termtnal. Most exciters have a Lineir Relay
ou.tput connection to accomplish this. ln th6
released mode, RF from exciter is conducted
through this relay to the ,,Antenna" outpli and
rnto the antenna or other load. When this relayis keyed, RF from the exciter is conducted t6the tuned pi cathode circuit of the 3-l00OZ
amplifier tube.

5. b. A tuned Pi cathode input circuit is empioyed
for ease of drive and minimum Oistortlonl, rnOi_
vidual Pi tank circuits are selected for each
band with a section of the band chanee-switch.
Refer to drawing No. 2309-111. A bi{iiai wounO
trtament choke, RFC-4, isolates the RF in the
cathode from ground.

S .. Il"^ ptate of the 3-10002 is shunt fed through
RFC-_3.. Coupting capacitor C-g conOuits Rf iothe Pi-L plate tank and antenna network.

5. d. The power supply consists of the main oower
transtormer T-l and the voltage doubling'recti-
fier circuit X, C & R. Detaits 6t ffriJiirc'uit areshown in drawing 2309-i10. The traniiormerpnmary consists of two identical windings
which are series connected for ZgO vott operatidn
and parallel connected for ll5 volts line. The
secondary is rated 1250 vol_ts at 1.G amperes.



eder resistors as load. ln the keyed mode with no
drive the load is about 250 milliamperes at 3200
volts. At full load of 800 milliarpperes thevoltage
is about 3000 volts. These figures will vary de_
pending on local line voltage. Resistors Rl thru
R8 provide a bleeder of 200K ohms. Capacitors
Cl thru C8 provide 40 mf. to withstand instan_
tanious voice peaks of SSB.

RELAY & SIYITCHING CIRCUITS

6. a. The "On" button closes a circuit from the a_c line
to the primary rf the low voltage supply transfor-
mer T2, and energizes the main power ielay RL1.
The low voltage relay RL3 is eneigized, thus main_
taining the a-c line voltage for Ti and RLI when
the "On" button is releaied. This relay also closes
an a-c line circuit to the filament transformer and
to the blower.

6. b. I current sensing relay RL4 is used as protection
for the 3-10002 tube. The coil of RL4 is in series
with the return side of the high voltage circuit and
opens the normally closed contacts whin,l.1 to 1.2
amperes is drawn thru the circuit. The normally
closed contacts are in series with the coil of RLi.
Thus, in an overload condition, R L3 is de-energized,
thereby removing the a-c power for RL1 and 12.

6. c. Standby current of the 3-10002 is reduced to afew milliamperes by a 50 K resistor in the fila-
ment centertap. lt is bypassed by action of the
antenna relay R L-2 during transmit.

6. d. To turn off the amplifierl press the ,,Off,, button.
This opens the relay holding circuit and turnsoff all power in the amplifieiexcept the blower.
Operation of the blower is continued for a min-
ute or more by the Amperite relay 115N0b9 toprovide "After Cooling,, and prolong tube life.
The 115N059 is a special relay with luick close
- delayed open characteristics.

6. e. The Antenna/Load switch provides front panel
switching from the antenn; to a dummy load
such as the Dl-2000, or similar unit having a
changeover relay. Typical wiring connections 

-are

shown in Drawing 23Og-1 12. dthermoswitch in
the DL-2000 dummy load is connected acrossthe
Antenna/Load switch as shown to shut down the

- LK-2000 if the load exceeds its rated temperature.
6. f. Other.loads may be-used. fne cf,ing;'o've. retay

should operate on llb volts AC. li no th"rro-
switch is used, connect a jumper wire across ter-
minals 1 & 4 of the 12 terminil connecior to the
Load.

METERING CIRCUTTS

7. a. Plate current is measured on a 0-1000 milliammeter
which is connected between the filament transfor_
mer center-tap and the high voltage return in the
p-ower suoply. Grid current is measured by a Multi-
Meter which is connected between the filament
transformer center-tap and ground when the Multi-. Meter selector switch 55 is in the ,,MA,, position.
Resistor R11 and calibrating resistor Rl2 shunt the
meter when S5 is in this position.

7. b. Relative RF power is measured on the Multi_Meter
by sampling the antenna output through the resis-
tive voltage divider of R19 and R20. bioOe CRt
rectifies this voltage and the DC component is car-
ried through voltage dropping resistori R 1 b or R 16
when switch 55 is in either the "2OOO,, or ,,2AO,,
watt position. This is a relative power indication
and readings may vary depending on the VSWR and
impedance of antenna, feedline, or both.

7. c. Plate voltage is measured on the Multi-Meter when
switch S-5 is in the ,,KV,, position. This voltage is
obtained from between the bleeder resistors RTind
R8 in the power supply, then through voltage drop-
ping resistor R17.

FUSES

8. a. The primary of the main power transformer T1 is
fused by a 2O-ampere fuse at F 1. R L1, R L2, T2, and
the blower and filament transformer are fused-by a
S-ampere fuse at F2.

ALC AUTOMATIC LEVEL CONTROL

9. a. ALC voltage is picked up from the plate tank
cir_cuit through capacitive voltage divider C-7 and
C-8. lt is rectified by diode CR-2 and fed to the
lL9 jt"! through a fitter consisting of C-6 and
R-14. C-6 regulates the time constani of the ALC
response. Bias voltage for the ALC is taken from a
low voltage tap on thepower supplybleeder resistor
R,,through a voltage divider consisting of a fixed
resistor R-4 and potentiometer R_5. RF is blocked
outof the bias circuit by RFC-2 and the.O1 bypass
c-12.

9. b. Most modern exciters have provision for connecting
the ALC feedback from the linear amplifier to th;
ALC circuit in the exciter. lf this is not available
the ALC voltage may be applied in the manner
shown in drawing 2309-1 13. For more data on
ALC circuits refer to ARRL booklet, ,,Single 

Side
Band for the Amateur,, 4th edition, page 246,

9. c. The LK-2000 linearamplifier will ia'ke-the output
of modern SSB exciters from S0 to 200 watts pEp.
Distortion and flat topping with this amplifier us-
ually occur in the exciter. The ALC used in the
LK-2000, when correctly adjusted, will prevent
such distortion from over-driving. The adjustment
isoutlined in paragraph 4.d. in thl tune up section.

R,E
.oor

AIPLIFIEN

ALC
VOLTAGE IIIPUT

Connecting A.L.C. from the LK-2000 into the Exciter

IIXER
o?

2309-1 13



MISCELLANEOUS

10. a.Oil blower motor occasionally. (Every two or
three months, depending on amount of use).
There are two oil holes on top of the blower
motor which can be reached by removing the
top cover. Use one or two drops of light machine
oil. Do not over oil.

10. b. Blow the dust out of the RF section from time
to time. A bellows type blower or air compressor
may be used.

10. c. Retuning the input circuits. The calibration chart
lists the frequencies where the input coils were
peaked at the factory. These are broad tuned
with high C and will work well over the full
band in most cases. ln some cases it may be
desired to peak these coils at a different fre-
quency. They are tuned by moving the ferrite
core. To retune them, insert an SWR meter in
the feedline from the exciter to the LK-2000
input. Tune and load both exciter and LK-2000
to the desired frequency. Remove the front cover
of the power supply section. The screwdriver
tuning adjustments are positioned in a half circle
around the input band switch which is directly
below the band switch dial. The 80 meter coil is
at the 3 o'clock spot and they proceed clockwise
to the 10 meter adjustment at 9 o'clock. Turn
the core in or out as required for minimum
SWR. Watch the plate milliammeter while do-
ing this and reduce the drive as necessary to
avoid excessive plate current.

SEPARATING THE RF & POWER SUPPLY SECTIONS
11. a. Take out the screws around the top edge of

the power supply cabinet No. 301-73. Do not
remove the screws in the perforated wall of
the RF section for this,separation.

11. b. Remove the front door from the power supply
section.

11. c. Be sure the power cord is disconnected from
the AC line.

11. d. Disengage two cables which plug into the bot-
tom of the RF section.One of these cables has
a l?-pin Cinch-Jones connector. Pull it straight
out. The other is removed by turning counter-
clockwise.

11. e. Lift the RF section out of the power supply
section.

11. f. Use extension cables 301-74 (High Voltage)
and 301-75 (control) to connect between the RF
and power supply sections.

11. g. To remove the cabinet wall from the power
supply, first remove the bottom plate (with cas-
ters). This will expose the Tinnerman fasteners
on the screws around the bottom of the cabinet.
Remove these screws. Do not leave any of the
Tinnerman fasteners loose in the bottom of the
power supply where they might short out a cir-
cuit. Replace the bottom plate, either with or
without the casters as required.

11. h. A bottom trim No. 201846 may be used to
. cover the exposed parts of the RF section. A

top cover No. 3l$167 is available to cover the
power supply

11. i. Modification Kit No. 1109-17 includes the exten-
sion cables and trim pieces mentioned in f.
and h. above. All these items are listed in the
accessory section of the parts list.

T
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2309-111 Tuned Cathode lnput Circuits

MODEL DL.2OO(I OPERATING INSTRUCTIONS

The 8Tl DL-2000 is a dummy load for use in tuning
radio transmitters having power ratings up to 2000
watts input to the final amplifier stage. lt includes a
changeover relay lor switching the transmitter from
the station antenna to the DL-2000 dummy load.
The dummy load is mounted in a long narrow steel
case which measures 24" x5Yq" x2Ve" deep and must
be operated in the verticle position, right end up. The
top end is marked "UP".
While designed for mounting on the rear of the LK-2000
Linear Amplifier it may be used with other amplifiers
and may be mounted on any convenient vertical sur-
face.

A thermoswitch with normally closed contacts in the
DL-2000 dummy load is set to open when the load
reaches its maximum rated temperature of 220'F.The
contacts of the thermoswitch may be used to shut off
the power to the load or to actuate a warning device.

Connections: There are two SO-239 coax connectors
for input and output. The control circuits are carried
in a 6-foot cable terminated in a12prong Cinch-Jones
Connector No. P312CCT.

I IPUT
(xrrR. LrllEAnl

TITERIO 3f rtcH

LOAO RESISTOR

rllH THERIOSUITCH

OU?PUT
(AtlT.tCIIAIGEOVER

RELAY

2

4

7

10

3

P31?CCT
I Cinch
I

RLY.I

p1.2000
OUIIY LOAD

<+--+-?-c =
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YARNAilTY REPA IR APPI. ICATI Of,

Although cxtrcnc care ls cxerclscd ln the sclcctlon and assc$ly of parts
occaslonally a dcfectlvc part has to be rcplaced. lf troublc occurs'lncdlatcly
conpletc thls fom ind rall lt dlrectly to Hafstro Tcchnlcal Products, lnc., &616
Santa Fe Strect, San Dlego, Calif.92109 cvcn lf yourrarranty has explred,

llodcl Serlal llo. Da te Purchascd

u
(h button lncffectlvb

Llnear wont stay on aftcr on button ls released

Llncar blows fuses ln rcceivs mdc (RL-2 not actuated)

Tunc and load controls have no effect

Load dlal silps

Platc voltage readlngs lor

llo AtC actlon

Platc current ovcrload (Rt-4) ront stay closed,

High voltage rectif ier diode blorn

Filter capacitor blan

Other - descrlbe belo

llanc il Tcl cohonc

Strcct

tatc I

BTI Amoteur Division

HAFSTR(IiI TEGlllllCAt PRODUCTS, lnc.
4616 Santa Fe Srreet

San Diego, California 92100
Phone (7141274-8822

J

e

C

Clty S



UARNAHTY

Hafstro Tcchnlcal Products rarrants thls equlpment agalnst defects in material or
worknanship for a perlod of nincty days fro date of origlnal purchase, whcn suchcqulpncnt ls uscd ln nomal scrvlcs for whlch lt ls lnteiaea. Thls wairanty docsnot lncludc tubcs and senlconductor dcvlces. Thc anpllflcr tube is covcreJ'r;J;;
seParate warranty and any defects should be cmunlcatcd to thc tube ranufacturer.

Thls.rarranty ls llnttcd to repairlng or replacing dcfectlve parts and ls notvalid if thc cquipncnt has becn tanp-rcd rlih, nliuscd or daigcd. Transporiatlon
danagc ls not covered by thls rarranty.

Hafstron Technlcal Products rcscrves thc rlght to nake any changes ln design orto oakc addltlons to or improvencnts ln thcie products wtlhout inposlng an! obllgatlonsto install tha ln prcviously ranufactured products.

Do not return ncrchandise wlthout prlor wrltten penission. ln order to expedlte
the handllng of warranty repairs conplete the warranty repalr appllcation and nailit to the factory. lf you choocc to expedlte by telcphoning you'aay do so at
your exPense by dlrect dlallng a statlon to statlon call. iollect calls or shlp-
nents cannot bc acccpted.

The rarranty speclf lcally does not cover the follalng:
l. Dlnage due to r.f. arc over resulting fron cxcesslve voltages in

clrcuitry caused by ieproper or llght loadlng.

2. Daaage resultlng fron lncorrect porer t ine connections.

3. Danage caused by operating cqulpncnt exposed to incleocnt weathcr or
other excess ive envl roiltents,

4

5

6

Danage caused by operatlng the equipocnt above lts ratings.

Danage resulting fron tanperlng or repairlng.

Transportat i on danage.

HAFSTRO{ TECHIIICAL PROUCTS,
BTI Anateur Dlvlsion
4616 Santa Fc Strect
San Dlego, Cal lf. 92109
(ztt+1 274-8822

nfc.


