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Congratulations on jointing a growing list of our customers
who use our quality products. The R@g-144XL wou

purchased is a top-quality linear amplifier designed and
built under the very strict quality control.
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DANGER HIGH VOLTAGE

Care should be taken to ensure full protection against the
high voltage (Model 2200 and 2150. approx. 1850% DC},
(Model 2070 approx. 800V DC) which is applied constantly
to the final stage tube of MEQ-144XL during transmission
and reception. Be sure to set the power switch OFF and
discharge the rectifier condensers before making any
internal check.

Care should be taken to ensure full protection against the
high voltage (approx. 800V DC or 1850V DC)which is
constantly applied to the final stage tubes of the nag-
144X L during transmission and reception.
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CAUTION IN REPLACING OUTPUT TUBE

When replacing the output tube, first turn off the power
and, after an elapse of more than one minute, allow the
plate power to he ground by a resistor of about 10KD2
(wound type of more than 1W is desired), confirm that high
voltage has been cut off. To adjust the equipment after
replacement, follow the adjustment procedure described in
the manual.

When making internal adjustment with the cover removed,
be certain to wear rubber gloves for safety’s sake.
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NAIGAI ELECTRIC LIMITED

Head Office/Tokyo Factory/Sales Headguarters
10-12, 1-chome, Naka- jujo. Kita-ku Tokyo 114, Japan
FPhone : (03)906-5111
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FEATURES

BHDEE  Most Outstanding Feature of 039 -144XL
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For VHF band, various problems may be anticipated in
mounting the PA TUNE knob on the front panel. When
high power is used, proper tuning cannot be made even
with slight deviation of control (variable capacitor ) setting,
resulting in damage to transmitting tubes.

This problem has totally been solved from the Nag-
144XL. This amplifier is truly a linear amplifier of peerless
quality built upon years of Naigai’s ample experience and
advanced technology. It will not doubt assure you of the
best possible operating condition.
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@ Nag—144XL Linear Amplitier (233
KHEOMODELYH ) £¥ . #MODELIC &
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The M@Q-144XL Linear Amplifier is
offered in three models. Model classifica-
tion is made by difference of high frequ-

ency output and transmitting tubes used.

nag -144XL
MODEL 2200

Forced-air cooled 4CX350F output tubes.

MODEL 2150

Forced-air cooled 4X150A output tubes,
MODEL 2070

Dual tetrode 829B output tubes.
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Built compact and delivers high output permitting use as a
fixed transceiver or car transceiver.
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The plate tuning control and load control knobs are
mounted on the front panel for use of in-band transmitting
output in the optimum condition.

Also, it will contribute greatly to the reduction of spurious

radiation.

@144-146MHz BRI BENMET, SHEATAE LS
(ZPA TUNE w7 3i&#iTE-+AcEBELT, ERAKIZER
HEATEG T (, EFTT,

A PA TUNE control is mounted on the front panel to
permit use of frequencies from 144 to 146 MHz in an ideal

condition, This is also vary convenient.

As models for export to the 2nd and 3rd regions, the
unit may be designed to cover the frequency range of
144MHz ~ 148MHz. Note, however, that the frequency
coverage of the receiving booster is from 144MHz to 146

MHz.
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Highly satisfactory signal-to-noise ratio is obtainable thanks
to use of large, 3-stage helical resonator. Also, high-perfor-
mance receiving booster is built in for maximum efficiency
of DX communications.

®ZEFT—AZ—NON-OFFELUFZF 12—t =F 77
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ON/OFF operation of the receiving booster and a switch-
over between excitor and linear amplifier can all be
accomplished by operating the lever switch mounted on the
front panel.

@SWRA—G=TTFTHEORBERELEERTS
ZEAHRE T,

Coupling with the antenna can at all times be monitored on
the SWR meter.

@Model 207002 (3 VHF BAGEEE O 7y v 2 FILHEIEE
tnEELEEREORVIZFI T4 —FREHAET,

Maodel 2070 provides highly stable linearity through push-
pull amplification of VHF exclusive transmitting tubes.
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@EIEMVHF B EIE A8 & L FAIr-system Socket &
KEW ARy AT >OFRICINEELIEHDE
=F A B MODEL 2200 and 2150

Use of the latest VHF forced-air cocled transmitting tubes,
air-system socket, and large and powerful blower delivers
highly stable large output.

AT EMANEBROERIC LN, BHEXLREHDFE
bfE ¥, MODEL 2200 and 2150

Adoption of distribution constant tuning circuit serves to
provide highly efficient transmitting output.

@I —LTFwTHALT ($608:) HMEMBIALTENE
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+, MODEL 2200 and 2150

Warm-up timer (about 60 seconds} is provided for protec-
tion of transmitting tubes and ample heating time.

OV —TATRTIEpEREIATVEIT AT, BEED
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MODEL 2200 and 2150

Thermal protector efficiently protects transmitting tubes

from overheat at time of abnormal transmitting tube
performance or de-tuning.

@EFEE L —nBRICLEN NV =FF-7RATOHEEE
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MODEL 2200 and 2150

Large coaxial relays are used to hold loss of power inside
the linear amplifier and to improve reliability.

@MODEL 22002 22150 BIEAC v FEOFFIZLT &3
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A special timer is offered as an option, This timer is capable
of operating the forced air cooling blower for 120 seconds

even if the Power switch of Model 2200 or 2150 is turned
off.

@DC—DCaArri—b— (T as) OEAIZENED
HEDIZV Ay F =T PP ThBMES D 2 &5
HMkz+. MODEL 2070

It is possible to operate the linear amplifier on 12V car
battery if a DC-DC converter {option} is used.

SModel 20701 (LS ENE 7 7 BN HI A~ TH N
TOTRBABBETENES + EEME HIEEE AT
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A cooling fan is standard on Model 2070 so that long-term
life of power amplifying vacuum tubes can be ensured.

FrTET

-4:

[P Bt

@FTr)Farta—nicth FMOBEESTEAD
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When operating the equipment in FM mode through carrier
control, automatic signal transmission and reception can be
made merely with a coaxial cable connected.

@SSETHERVWEZ(SSRFYT2—1ZYFTF
»THOEESEEDRFHFOTCRETE, TIL—
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When operating the equipment on SSB, it should be
adjusted by the transmit-receive common terminal, On
model without this terminal, it should be adjusted by delay
cantrol

@S SBY EARETIERIEL D LR,
—IL TS THERYEHEL T,
When it is desired to operate the equipment by external

control such as 55B, connection can be made with use of a
control plug.
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®SSBTMEET s AL HICAL CAEFAAREER
TENT T,

An ALC eircuit is built in the equipment for use on S5B.

O NTBEBERACIOOVTY., (BELAMIFZAZF v
FECERERIZ T 0V 1TV 200V 220V 234VIZ{ERATEET )

Input voltage is 100Y AC. (Note, however, that
110/117/200/220V or 234V may be used with external
transformer tap wiring change.)

@HME FILERRTERAERL, AAMCEELEIEA.

The front panel is fabricated with special metal for
permanent corrosion-free service.

OMESIZRAYy FATF—FF-AMERI DAL TE
AERETEESCEBAI B oh i T,

The power supply section makes use of a cut core type
transformer for greatly reduced physical size and for
providing highly stabilized power.

ENMETLEEEESAARMIATE F TN THFIMD
BIa s |3 EVEERZ SSRGS,
(A=t ri—r—nEERE: LTI EAHRET.)

A DC regulated power supply is incorporated so that the
exciter for 13.5V power can be derived from the DC output
terminal. (It can also be used as a stabilized power source
for car transceiver.)



FRONT PANEL AND OPERATION

e OUTPUT & SWR METER
During output transmission; this
meter reads the relative value of
transmitting output, It is also
used. for measuring standing
wave ratio (SWR).

*PLATE METER

This ammeter is used for measur-
ing the plate current at the time
of signal transmission.

®* POWER SWITCH.

When this switch is moved up-
ward to the “POWER” position,
power is supplied to the equip-
ment and voltage applied to each
section.

® OPER SWITCH

OPER/ST BY/OPER DELAY

When the OPER lever is moved
upward, the linear amplifier
starts to operate, but the
DELAY does not operate,

As the ST BY lever is moved in
center, radio wave from the ex-
citor is directly connected to the
antenna.

Moving the OPER DELAY lever
downward causes the linear am-
plifier to operate, operating the
DELAY at the same time.

®RX AMP {Receiving Booster)

RX AMP ON/JOFF

As the lever is moved up, the RX
AMP starts to operate. At that
time, the DELAY also operates
irrespectively of the position of
the OPER/STBY switch.

When the lever is down, the
RX AMP operation stops.

®*PA TUNE

This control is used in combina-
tion with the variable load capa-
citor to adjust the output to a
maximum. This capacitor is
alternately adjusted with PA LOAD.

®RF OUT/SWR
SELECTOR SWITCH
TRAMNSMITTING
OUTPUT/REFLECTED WAVE

This switch serves as an output
meter when the lever is moved
upward during signal transmis-
sion, it selects meter for mea-
surement of SWR reflected wave
when moved down,

*PA LOAD

This contrel is used with the
plate tuning variable capacitor to
adjust the output to a maxi-
mum. It is used alternately with
the PA TUNE control.

*SET
CONTROL KNOB

This control knob is used for the
control of SWR during its mea-
surement and also for that of the
RF OUT meter.




REAR PANEL AND OPERATION

®DELAY ADJ
Timer Delay Adjustment
This control is used to adjust
timer delay.

®RF OQUTPUT

This connector is a coaxial con-
neéctor for connecting the an-
tenna.

®#BIAS VOLTAGE CONTROL

This control knob is used to
adjust the bias voltage of the
power amplifier,

& GROUND TERMINAL

This terminal is used for connec-
tion to ground,

® FOWER SUPPLY
DC 135V 3A

This terminal, being a DC regu-
lated power supply output ter-
minal, can be used to supply the
DC power of the exciter.

® CONTROL. SOCKET

Numbers as viewed from top.

® This control socket is wused
to interlockingly operate the
amplifier and the exicter.

1 Ground terminal connected
to the chassis of the equip-
ment.

External Control
(This control is turned ON by

+DC of the exciter when SSB
is used. This control is a
terminal -for operating the
stand-by circuit of the linear
amplifier.)

3 Unoccupied and blank,

4 Terminal for applying ALC to
the exciter.

5 Unoccupied and blank.

6 External Control
(Terminal used to operate the
stand-by circuit of the linear
amplifier by relays of the
excitor for 5B operation.)

7 Ground terminal connected
to the chassis of the equip-
ment.

[ ]

®AC POWER INPUT
This input should be inserted to
the commercial AC power
source.

® FUSEHOLDER

This fuscholder is used for ac-
commodating AC power.

*RF INFUT

This connector is used to con-.
nect to the exciter.
It is a coaxial connector.
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& m FRONT PANEL AND OPERATION

nag-144xL

RF OUT/SWR METER
e HHAWBEUSWRIBRA—F—
IR, HAEE L TEBRHAO®
HEHE &5 R L EEELSWR
BIERA—2.

PA. TUNE
e FL-— FRAAY I —
FL—+REEAsSY 3 -Ta—F
HAa-tnEEORETHNE
BRIz T B,

PA. LOAD
e0— FEA%/<Y O
A— FRRREAY T — |
BN - MEFEOHEET
heEBEXIIT S, :

FLATE CURRENT
® 7L — b EHEH—
EEEED - FEARIER & —
Ha

POWER SWITCH
e E XA »F
WMELF >, ATTEAATwFT
T, i h IR E EEES
ANTIzaFs |EHEINSE T,

OPER SWITCH
OPER/ST BY/OFPER DELAY
S0OPER L/ i—%FihHIFE &
J=FF»7REMET % H'DELAY
T EMEL v,

#ST BY L <i—%hfliz+ 3%
ExFEHAE—ronBiEIIEE
FrFriciEfiaha,
®#OPER DELAY |L-s~—%FIC
ElfaEU=TFF-TLRMET S
FHIZDELAY 4 EAET T,

RX AMP(R{E7F—24—)
{Receiving Amplifier)
RX AMP ON/OFF

8L i—% LIZHUTBERX AMP
H#EMET 2. T OBFOPER/STBY
A FLE (AR { DELAY 2
BiEd 5.
®Loi—ETFIZ& D XAX AMP
SRS

RF OUT/SWR
A= Ay F
e XEHD - HEHHE,
A FDlLri—a blZHlfa E
EEHOHATFEL, Floslfa
ESWRREMSERERA—2(23E
MEET LA,

SET
ety hHYa—4A
SWREBICERHEEBRUFRF OUT
A— S R%EREHAY a1 —4,
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w@m REAR PANEL AND OPERATION

POWER SUPPLY
DC 13.5V 3A
o EWEREH NG F—
EREEEEREMREFTIFY
15—NERBE: LT#EATES,

DELAY ADJ, BIAS ADJ,
® Timer delay adjustment —— A FABEHRE ————
Timer delay #fAET s HOXN WHEIRE D FABELRE
) 2 —ATTa. FTELHOHFEY a1 —ATT,
P ,Eiey '1y\ ““fbs?ff,'

ANTENNA RF. OUT
eHaFry— (FrFin)
FrrriEfiTosRAMAaTY
2—TF,

CONTROL w4}
bR #% mﬁtﬁc»

CONTROL
e FO—NViw b
Figr YA - R EHE
HZarba—=NYirerT¥,
D7P —AHFTFRBD ¥ 2—I(2
EahTvIT,
@HEEa - kA=
(SSBR FI{ERTHMILT
FH42—DEOCHON,OFF
ot nEF#MOAZ i1 ERE
EfEE € a0 ET)
@
@xHHTA2—ZALCESITS
keoisIFTd. (ALC)
B s
EHEfa o=
(SSBH FiIz{ERTA LS
Fth o Z—m ) L —IZ ks
AZ - fRIREE{ES 2
T OETF)
QF—2BFDERL.

POWER SOURCE
eBRAD
RS —Z7ARXEHAT—7 %
RAMEACICOVAI £ b~
ELAAET.

GND

AC. FUSE
ok -k ——o———
ACEERAEaA—THMA ST ET,

* FEHU T

F—ALiERT T, BE
BTERATA+ 4, TSR
VB AT TEDMIES (K | T
HUZHEEELTTFEL,

EXCITER RF. INPUT
o A haFsF—(FFrir—ri—)
Y2 —ERT S, AEBE
A s a—TT,
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FUNCTIONS AND OPERATING INSTRUCTIONS

®POWER (BEX A wF)
A4y FDLs<—% L (POWER) Iohifs s EEHF AN
BEIIEESS S OIHBIIT - THATLE T,

MODEL 2200 21500z (37 —AF » FH A wH 2
ATHEN, BEFAENMMY —FTF-7RE8ELEE
Ao (Heating Time) 2R 7L — FtEBRHOBHEFE
[ZHF = £, EH{ERTREACEENEC A N 2 FFRBMEAALTHA
SWREH-B LREBAI-A N £,

POWER SWITCH
When this switch is moved uwpward to the “POWER”
position, power is supplied to the equipment and voltage

is applied to each section and the lamp for each meter lights,

The timer for warm-up purposes is mounted on the Model
2200 and 2150. Therefore, the linear amplifier does not
start for zbout 60 seconds after power is turned on.
{Heating time) At that time, the plate ammeter light red,
When the set is the operable state, the red lamp goes out
and the lamp illumination becomes the same as  that of
the SWR meter.

®OPER SWITCH - OPER /ST BY /OPER DELAY
OPER (Y =7 F»7HF2)

Ay FLsi—%F (OPER) ZHIFREENVZFFTH
TEH M A—DEECLL - TEDLEREO RBIEENT
FoFt~Hohid, ZOBS0ELAYDIRRERFL 2
“+ A, OPERMEE THF v U P =5 TERF
OBETHIFFMTERC &L,

OPER (Linear Amplifier ON}

When the switch lever is moved upward to the OPER
position, the linear amplifier operates interlockingly by the
exciter. As a result, the exeiting power is amplified and sent
to the antenna. In this case, the delay circuit does not
operate. Operating the set based on the carrier control
system with this switch in the OPER position, the power
should be used on FM.

@5T BY (U=FF>»7x7)

Ay FOLoA—EdHE (STEY) ZF Lz 1a—
PLOEERNENV=FLAEFILTTTFH~Ebhi T,
(THROUGH) RJL—OE.

ST BY (Linear Amplifier OFF)

With this switch placed in center (the ST BY position),
transmitting power from the exciter is sent to the antenna,
by-passing the linear amplifier. (Through circuit)

/N4 JLE (FRONT PANEL)

®0PER DELAY (Yz=FFxFHr)

A wFhlsi—&TF (OPER DELAY) 2&lfa &)
SFFrTHMIAYS 2 —nEEL LI TEEL, BHER
MR E AT F - TF~EohEIT, AFIZ)=FF
THODELAY BIESE{EL & 7.

OPER DELAYOMIET, F+ W FI3rB—AFRIZT
EEEOEENNESSE CWTIER{ 1231y,

OPER DELAY (Linear Amplifier ON)

As the switch lever is moved down to the OPER DELAY
position, the linear amplifier is interlocking operated by
exciter, thus causing the exciter power to be amplified and
sent to the antenna. At the same time, the delay circuit
inside the linear amplifier operates. It is advisable to use
SSB or CW when operated based on the carrier control
system and with the switch placed in the OPER DELAY

position.

eNgEaAr Fo—-LFAXTEROES

FEGDELAY AD), HE a2 —LERESTFARICELY
aT{HFaw, ZOBS0PER SWITCHArEIR0OPERE
2 0PER DELAYOIWEFROMBE THEfELET, 2124
w)FPax-ro—LEBERARAODELAY ADJ, MEET
HEpo b —i-AE A EEAOESE OPER SWITCH®
{CFEFOPERT M { fraw,

WHEN OPERATING BASED ON EXTERNAL
COMTROL

Turn the DELAY ADJ control, mounted at the rear panel,
fully counterclockwise. In this case, the set is able to
operate with the OPER switch placed in either the OPER

or OPER DELAY position.
Also when the set operated is based on the external

control system, set the DELAY ADIJ control in the same
position as that used by the carrier control system. In this
case, set the OPER switch in the OPER position.

8RX AMP (2{FF—A#—) ON/OFF

( Roceiving Amplifier)

AL FOL "—F Pl iHIFBLB2ET—RA2— (RX
AMP) »MEI{EL 4. ZOBEOPER AT FOMRICH
%% { DELAY EEEIEEEL 2+, A1 F&TF (OFF)
IZaFBEBET—AF—BfFZLEY A,

RX AMP OMN/OFF {Receiving Amplifier)

When the switch lever is moved upward, the receiving
booster (RX AMP) starts to operate. At that time, the delay
circuit operates irrespectively of the OPER switch position.
As the switch is moved down (OFF), the receiving booster
does not operate.

- Nag-144XL
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FUNCTIONS AND OPERATING INSTRUCTIONS

@RF. OUT (EEEHA) SwR (E4Elz)

AA pFlsi—%E (RF OUT) I2H (TS5 & EZEEHEE
MAaZEArXTETT,

AL wFlsi—5&TF (SWR) Io&(Fa - EHEOQHERE
LZIENTEET,

RF OUTPUT /SWR (Raflected Wave maas.)

Moving this switch to the “RF OUT™ position permits
visual reading of the transmitting power. Moving it to the
“SWR" position provides the reading of the reflected wave.

OSET (MifTi#l, RFHENIETRERANY 2 —4)
SWREE LT, ERT28B8R, A4 vFlLsri—%E,
(RF QUTHZ&HIF, EERED & & TA7 —HoisRA R
o (BRRI0) 1243 LI SETHIa—ATHRELTTS
A uyFlsi—% (F) SWRIZZUTEBOIERMSWRER
oHE&ATRL E T,

RFEDEE LT EHOESE, R vyFrLa—5(E)
RF QUT Io&IFT#{EaE Lz s, HAHOetr A
BhHIZHECERLE T,

PAMBA] ELECTAIC LIMTED

SET (Contrel for travelling Wave, RF Output)

When this is used as a SWR meter, move the switch to the
“RF OUT" position. The SWR reading is indicated for a
period from the set control knob is adjusted to bring the
power meter read to maximum value (10 marking) until the
switch is moved down to the “SWR™ position.

When operating it as an RF output meter, move the switch
upward to the “RF OUT™ to place the equipment in the
signal transmitting state. When this is done, the pointer of
the output meter indicates the output power reading.

SHIWBUSWRIETRA—%— (MULTI METER)
HiER, HAEHE L TEEHADGERESIERL, XEXEE
IESWRAZERA—Z,

MULTI METER

When transmitting, this meter is used as an output meter
for reading the relative value of transmitting cutput. It is
also used for measuring standing wave ratio.

+5%JLE (FRONT PANEL)

® 7L — | BiEt (PLATE METER)
HEEBOTL-— FBRRMNERA—2,
PLATE METER

This meter is used for measuring the plate current when
transmitting.

®PA. TUNE

T—FrEBEEEE o) AL TERRERICE
RawzAa,

PA TUNEwW=:TIM—4EMHZHBALAEEICEML,
ER MR THANBLANB LN, AT PADERIC
JERcfRIIL 2T,

PA. TUNE

This variable capacitor is used to tune the plate tuning
circuit to the operating frequency. By developing the
144~146 MHZ (144~148 MHZ) band over a wide angle
range by means of the PA TUNE, tuning can easily be
made, so that the maximum output point can be obtained.
This contributes greatly towards reducing spurious radia-
tion.

k
PA. TUNE

PA.LOAD

@PA. LOAD

A—FA QT F-THEOESrEELET.
PA TUNEW = & THEELHAHERIICT D HICERE
LTCtran,

PA. LOAD

This load variable capacitor is used to adjust the coupling
with the antenna.

Adjust this capacitor alternately with the PA TUNE until
maximum output i3 obtained.

SREEMIZIOVWTOIER

nag -1aax L (o {EROBHRERIEE S EIEEES
EfFoTan, xBossSEELE T, 3145 — KD,
(THmTmA) LRt LER+BEV AN, A— AL (T
FHAR) INBEEESIMLBEMEHLET, =@
L EEHrHFICITANVEREELERLE TOT,
S OEAOEEY R IF T TAD BRI, BOTER TS,
CAUTIONS IN SELECTION OF
INSTALLATION POSITION

The power amplifier tube used in the mag-144XL is cooled
by the farced air cooling technique. A large volume of heat
is dissipated. Also, cool air is taken in from the bottom of
the casing (air intake port) for cooling the transmitting tube
and discharged from the top of the casing (air exhaust
port). If cooling is not carried out efficiently, damage may
be done te the transmitting tube. For this reason, it is
important to locate the unit in a well-ventilated place.



(EH)

SPECIFICATIONS MODEL 2070
AR aiEH FREQUENCY RANGE
{ERATTEE B TYPE OF EMISSION
i) =
B B F &% CIRCUIT SYSTEM
BT RAEE TUBE COMPLEMENT
# B A B PLATE POWER INPUT
% fE B h RF POWER OUTPUT
B & B A DRIVE POWER

(RX AMP)
BEF—5— RECEIVING AMPLIFIER

FREQUENCY RANGE
wAhsE—=#2 OUTPUT IMPEDANCE

Ah4€—¥ A INPUT IMPEDANCE

| R B OE POWER REQUIREMENTS

H R RS POWER CONSUMPTION

EREEEEE REGULATED DC POWER
SUPPLY

=t Fe SIZE

= B2 WEIGHT

MODEL 2070 f{EB32HH#

OPERATING TRANSISTORS AND DIODES
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" Nag-144XL

144MHZ ~ 146MHz (144MHZ ~ 148MHZ)

on special order,

55B CW FM

Grounded Cathode
Class AB1 Amplifier

829B

200 watts PEP on S5B
140 watts on CW and FM

100 watts PEP (nominal) on S5B into 50 chms load.
70 watts Nominal average on CW and FM into 50 ohms load.

10 watts for full output,

10 4B (nominal average)
144MHZ ~ 146MHZ

50 ohms unbalanced with SWR 2:1 or less.

50 phms

100/110/117/200/220/234 V AC 50/60HZ single phase.
{ To be wired according to customers order )
(EL FF>R@O 3w TEREBEEITT{Ha,)

1 Approx. 350 VA

135V 3A (maximum) () R EEE AR
Automatic protection against overload.

t% 280 =Z0125 4T 300({mm}

W:280 H:125 D:300 {mm)

# (approx) 10.5 Kg
15 = &h
ACCESSORIES
bk UERE S INSLrUCHONS oo 1
ﬁu' R R L PR T N R TR Ry e 1
ERME D & & 7 — Coaxial connector s 2
Eg A — T (302V) Exciter connection cord SR |
BAFfia—X ERBEE BA.  orommeessssbassnssiassiisuans sisnvinireid 2
CONTROLE®ZZ & T-pole plugs v 1
I3H4 5 —ORRA Cabinet Iegs e 2

* 4w EXx v FH

*NOTE

Circuit rating and other specifications contained in this
catalog are subject to change without notice due to future
design improvements and refinements.

Also, semi-conductor elements and others may also be
replaced with improved ones without any notice to
customers.



(EH)

SPECIFICATIONS @®MODEL 2200 and 2150

BB W FREQUENCY RANGE 144MHZ ~ 146MHZ (144MHZ ~ 148MHZ)
on special order,
fERTATHE A TR TYPE OF EMISSION SSB CW FM
a =
Grounded Grid
B & F = CIRCUIT SYSTEM Class AB1 Amplifier
Model 2200, 4CX350F
WAOMEREE  TUBE COMPLEMENT Tl e
500 watts PEP on S5B
® B A 5 PLATE POWER INPUT 400 watts on CW and FM
. 250 watts PEP (nominal) on 55B into 50 ohms load.
# f# " % RF POWER OUTPUT 200 watts Nominal averape on CW and FM into 50 ohms load
mh £ | H DRIVE PFOWER 10-13 watts for full output.
(RX AMP) .
Z{§7—x5—  RECEIVING AMPLIFIER |0 dB (nominal average)
FREQUENCY RANGE 144MHZ ~ 146MHZ
HA =5 OUTPUT IMPEDANCE 50 ohms unbalanced with SWR 2:1 or less.
AR —F R INPUT IMPEDANCE 50 chms

100/110/117/200/220/234 VAC 50/60 Hz single phase.
e Rl R POWER REQUIREMENTS ( To be wired according to customers order. )
(AL SR 2y TRBE LT T(ZaW)

H R E N POWER CONSUMPTION #1 Approx. 760 VA

EfrBERE REGULATED DC POWER 13.5V 3A (maximum)  (§X) REERAR
SUPPLY Automatic protection against overload.

5 8 280 & (25 H4T 300{mm)
ki & Sk W: 280 H: 125 D: 300 (mm)

= B WEIGHT # (approx) 15Kg A c

MODEL 2200 or 2150 fEA 4k 1T & o

OPERATING TRANSISTORS AND DIODES ACCESSORIES
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CONNECTIONS THH (& —¢0N39-144%XL (MODEL 2200, 2150 and 2070)

THREOEERIMMHZ B b S ot —— s R LT OERCE S CR- T HECH >3- A=Y e b, BfaF 24
—, DC POWER SUPPLYZMiESHE.

When this amplifier is used with a commercially available 144MHZ transceiver, connect the control socket, coaxial connector,
and DC power supply as described.

TS-700GI1 TS-700(TRIO/KENWOOD) FT-221 FT-220(YAESU) MULTI-2000(FUKUYAMA) IC-201({INOUE)

TS—=700 TS—T700GII FT—220 FT—22] MULTI—2000 IC—201 %S5 SBRUCWTIFRI-YohIHETELZIZR
TEIIEERLTT 2w, XY - PR enRFA~NTHY L= ba—LER EEECL, 3AVTERE
(*HTAD, ALCEHBRUTF—AOERETT.

For TS-700, TS-700GII, FT-220, FT-221 Multi-2000, or IC-201 on S5B or CW, make connection as shown in Fig. 2 below. The
figure shows the stand-by switching relay control circuit for use between the exciter and linear amplifier body, an ALC circuit
for providing distortion-free radio waves, and a ground connection diagram.

Mag-144XL-TS700  M3G-144XL-TS700G1I nag - 144X L-Multi-2000  (No ALC terminal is provided.)
(ALC o 8l & — LF TR ELTTAL,) CALEIFILED £ k)
{To make ALC connection, use the shield wire.}
RLMAKE ALC-INPUT
-4 (External ALC A
1(Relay terminal) terminal) / a% 8 s
l{ JL—tF) (SHEBALCOEET) -%?3;3 o)
o oo
. © |
;
-+ - =
- = nag-144xL MULTI-2000
i CONTROL SOCKET CONTROL SOCKET
__________________________ i
_______________________ nag—144XL-1C201
nag-144XL TS-700 and TS-700GII 4
o | C—201 (22 fEEa - bR —LELFALCIRTHENF
CONTROL SOCKET
CONTROL TERMINAL #+4A SSE CWTIEAOSSE M- 14XLOFy )7
nag- 144XL-FT-220  M8g-144XL-FT-221 @2 A bR—AHHE ER I,

IC-201 is not provided with external control and ALC
terminal. When operating it on SSB or CW it is advisable to
use the carrier control system of the mag-144XL.

@TEHAA—DANTHTF &£, Y =7HENDRF INPUTH
FAafBREESr—7I-TEREL, Y=F7HFE0RF 0UT
PUTHFIANT MEr—7L 3R L T ERATE W,

2 - Connect between the ANT terminal of the exciter and RF
mag-144xL ET-220 and FT221 input terminal of the linear amplifier by means of a coaxial

CONTROL SOCKET CONTROL SOCKET cable and connect ANT coaxial cable to the RF OUTPUT
of the Linear amplifier.

@FT-221 FT-2201=ALCEERE T RFEFT—2213EFT—
2200y PIC X THREIET 2BEFHNEITOTIE AF OUTPUT AF INPUT
BFaL, $REEMILTEAVCYRESHT o0 A @ o, @
LCTFa»Ma0—144xL *FT—2200r FT=22] @ i{ &2 ‘
ALCHEE MEHAITHOu{TEHINLETIZEEHNEI AL

When ALC voltage to FT-221 or FT-220 is readjusted, care
should be taken as erroneous operation may be encounter-
ed. Though this is an ALC circuit for providing distortion-
free radio waves, no special caution is necessary even
though no ALC circuit is connected when Mag -144XL is
used with FT-220 or FT-221.

(REAR PANEL)

AF QUTPUT

=3
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®TR-7010(TRIO) Liner-2DX {(Nihon Dengyo!

TRA—7010 Liner—2DX#%SSB, CWTIFRIZALGAS
FiE, HEEYEL—a» b A —ILFAHC TR iz Y =
PPr7HEanrd it e I 7a-Fr—ni2Lh
BEnEEELTEET.

Fe ) Forbta—LnERZ M@0 14XLOEEICHD
DELAY ADJ, A1) a—4Lic L Otime delay % BE1F0OEE
ZEET{HEE L,

Operating the TR-7010 and Liner-2DX on SSB or CW, the
stand-by linear amplifier body is capable of automatic
signal transmission and receiving, To adjust the carrier
control, it is necessary to set the time delay to a desired
value by means of the DELAY ADJ control mounted at the
rear of the Mag-144XL., as an external control terminal is
not provided,

TR-7200G TR-7200GII (TRIO) MULTI-11 (FUKUYAMA)
FT-224 SIGMA-200 (YAESU) RJIX-201 (National)
1C-220 IC-200A (INOUE)  SR-C140 (STANDARD)
TENHM-15 (FUIITSU TEN) CQ-M2300 (NEC)
MODEL 2010 (Uniden) GR-21A (GENERAL)
FM144-10SX (KYOKUTO) FRT-210GB (SANKYO)
ND-140 (TOYOTA)

FTEEEHOCAR TRANMSCEWERGZMEEIL—O> b E
—ILEEFAHC T v, Vo FFe TEREOD R R o
AEF+YFParbBE—RRARICLN, BELEREHIHE
FH, LEFELE, ZEHIHS—DANTHTFE, U=F=FE
=0 RF IN PUTiR-F £ MERRIE Y — 7L TERL, =
FF-7HFEORF QUTRUTEF IS, ANTRM Y —Ta %
EHLToEATav. (E3ag@pEirian)

The car transceivers mentioned above are not provided with
the external relay control terminal. Therefore, the stand-by
of the linear amplifier body can be automatically trans-
mitted and received based on the carrier control system.
Also, connect the ANT terminal of the exciter with the
INPUT terminal of the linear amplifier body using an
accessory coaxial cable, and the ANT coaxial cable to the
RF OUTPUT terminal of the linear amplifier. (For illustra-
tion, see page .) Fig.3

SOREEMRI-HAYAY—, SCREFRALTLSHE T
AE NSRBI BT FER G —F o nREE
BB EesrEmNEYd, —ORFCEZEACTEIHEICERE
QA Fr=—0pF~20uF(25V DC) 2 AT ERATaL,

In the car transceivers using thyrstor and SCR in their
protection circuits, it is probable sometimes that the
antenna circuit becomes open while in the stand-by mode,
thus causing the protection circuit to be operated. At that
time, it is necessary to add electrolytic condensers {10 yF ~
20 uF, 25V DC) as shown in Fig. 4,
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®DC POWER SUPPLY (AVR) 13.5v 3A
nag- 144X _»REAR PANEL(¥E) - EREHACAR
TRANSGEIVERIZ MRV T 5 ERRELRE S
fanTuvid, DCIASVTERERIIIATY,
FE—ZFAHFDCE

T¥. 5 &ZHd
BEyx—zFAHDCE Bl5#

eDC POWER SUPPLY (AVR) 13.5V 3A

Regulated DC power supply is mounted at the rear panel of
the mag- 144XL which is svited for any one of the
abovementioned car transceivers. Its output is 13.5 V DC
and maximum current is 3 amperes,

Red terminal is DC &

R
Black terminal is DC & efer to figure below,

13.5v 3A
BLACK
P

POWER SUPPLY DC

5 =

®EE

T F—¢ nAg—144XLo DC POWER SUPPLY
OB DCREOEHEIIh b HER AL,
$#DC POWER SUPPLY® PS4 a—k g

P oy o] Wy S e i

® CAUTION

Extreme care should be taken to the polarity when making
connections between the exciter and the power supply of
the NAY -144XL. Also avoid shorting the @ and = of the
DC power supply.

Ot MO DAz 2w T

AB0— 44X L &£ TS0 TSTOOC I RIEF T220 B LFF T221
A ARFTHO LRIz~ T {ERVI 2 L HIZTST00
TS700G I 3 i3F T220R UF T22 o ATl & mag— 144 X L B}
EaoBEEcBL T Zaw, BLEsICEn ¥, £
12 ABG— 144X L OB (A H2E (- & F A DA i T = L b
HoEAFE-TEN 3T,

® CABINET LEGS

When using Mag-144XL and TS-700, TS-700GII or FT220
and FT221, on the desk or table as a pair, it is necessary to
replace the front legs of TS-700, TS-700GII or FT-220 and
FT221 with the cabinet legs of the M@ -144XL to be
furnished with the linear amp.

Also, the cabinet legs of the N3 -144XL use a felt-clad
legs in order to avoid damage to the desk or table.
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ADJUSTMENT (operating)

(FEF=oWT)

@ERAICHEST

NG —A4X L DEEA»FEONICT BHIE, & I3—EF

HESA R THAINE IS T {FE 0,
Nag— 24X p5EEG L CRETEEr ATy ar &l ?
nag-14xLETFH A2 —niERsrRE, L5 7

Mg - 14X Lo BE ot A EECERIATA S ?
F W@ (REAR PANEL) @Antenna AF out
7T FRAMTr— ARSI TSI, T
GEZ)MRO — 144XL CPFTHEEEm LT TEELE T
FEEESEALEITOERE{ SV,
PRE-OPERATING ADJUSTMENT

Prior to turning on the power switch of the mag-144XL,
check once again to be certain that the below-mentioned
connections ate perfectly made:
Is the m@g-144XL placed in a well-ventilated location.?
» Check if the mag-144XL and the exciter are firmly
made.
= Check if the power plug receptacle for the mag-144XL
is firmly made.
* Check to ensure that the antenna coaxial cable is firmly
connected to the antenna RF output at the rear of the
nag-144xL.

Caution: If signal transmission is made without connecting
the antenna to the M@ -144XL, damage may be
done to the transmitting tubes. Therefore,
caution should be taken.

BEIXA v FEPOWERHLIEIZOPER SWITCH%OPER
DELAY(ZOPER ML T fIa Ly,

(DPA.LOAD v= i mEBRMN*BREGHHTCESE S,

@HPA.TUNE Y= imBEBERE 4 EHERMERIIS L E
&,

DT HH A2 E{ErHANEHEEET S, 2 ORModel
2070 T (FL— FEREHI240~280mA BT T 5.)
Madel 2200 and 21500 {7 L-— b B3EaHZ250mA—~300
ma & IR TS

@DPA.TUNE ¥ =3i% 4 LEL 7L — P BEDFTv7HR
R s, ZOFAFHAROIEREIRNT S,

HPA LOAD v =it LELARFHOUENIREALARL
ZhaizEshtd,

EFEEPA.LOAD, PA.TUNEM Y 43 HIZELRF
HhstoifhdBA oL s LI 2T 4, (& LIEHHSE
hhaETLES, SETHY2—LTHRELT T AL,)
Z@MEModel 20700 7 L-— FEE O IERE 250 ma BT
#z2#4 %, Model 2200 and 21500 7 L — FEFIETOE
ML 250mARTRIZH B,

Move the power switch to the POWER position and the

OPER switch to either the OPER DELAY or OPER

position,

1 Set the arrow-mark {in white)} of the PA LOAD control
to near the marking 6.

2 Set the an arrow-mark (white) of the PA TUNE control
to near the operating frequency.

3 Operate the exciter to drive the @@ -144XL. At that
time the plate meter of the Model 2070 reads 240~280
mA. On the Model 2200 and 2150, the plate meter reads
250mA~300mA.

4 Turn the PA TUNE control slightly to find the minimum
point of the plate current. At that time, the reading of
the multi meter (output meter. }

5 Slightly tum the PA LOAD control until the RF output
meter reading reaches the maximum. (If the pointer of
the RF output meter deflects fully, adjust it by the SET
contral.}

6 Tumn the PA LOAD and PA TUNE knobs alternately
until the reading on the RF output meter becomes the
maximum. (If the pointer deflects fully, adjust it by SET
control knob.)

At that time, the plate meter mounted on the Model
2070 reads about 250mA and the plate meter on the
Model 2200 and 2150 read about 250m A,

CEIEROBIERT S~ ( ERMTEE(fITo T MaLy,
hEBBRCHEEIACESICE, PA.TUNE® Y= &
OB SRR ESERTC N PA LOAD Y7 2 1B
BEr—6m{rEIzunNET.

PA.TUNE.PA. LOAD® V= L fEA LER(Z i~ 72 {iL

BINFEL{(FhTwaiiEsRl, FrrfFomiazeFT

BEHEC LA TUWELOMFERTTOTTF > T HEESE

ZEREL T A EETE WV,

MNotes: When making adjustment, try to do it as quickly as
possible. When adjustment is made to the optimum
condition, the position of the PA TUNE is equal to
near the operating frequency. In this case, the PA
LOAD control marking should be at marking “5™ or
l‘ﬁ!l

In the event the positions of the PA TUNE control and the

PA LOAD control are considerably deviated from the

fore-mentioned positions, it indicates that antenna is

mismatched. Therefore, it is necessary to precisely adjust
them before use.

CER)SEEREn L ERMER L TRR{ER s T
AL,

Model 2200 and 2IS0 TR PrFFm A7 v F, Fl—

FREESECEESEEEO T L — MEgEmNL 2 T

H—TIITFaTFrA—EMELST BYOREEIZA R, 7L

—rﬁﬁ_ﬁtmﬁ.ﬁ&ﬁeiﬁ'ﬁ&tzgﬂit R (2 596070 T 1,

Caution: Avoid long and continued operation of the set
from the standpoint of transmitting tube-
protection,

On the Model 2200 and 2150, when the plate lock of the
transmitting tubes increases resulting in antenna mismatch-
ing or detuned plate tuning circuit, the thermal protector
starts to operate, thereby placing the set in the stand-by
state. At that time, the lamp illumination of the plate meter
turns into red. Recovery time is about 60 seconds.

21
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ADJUSTMENT (operating) (]EH%‘I:OL‘T)

@SWRER% %

FRET-THEEEREOESREF—B Thr 5 L3
ICSWRErYEREsh T2 ¥, SERFEETTE AT
M RF OQUT/SWRA A wFdl-si—%&E (RF OUT) (24
T ETERETAFHASSSETOMEBIZES L 512
SETHYa—L3ilB LN v FLsoA—=2TF(SWR)
C&lFEd, OO A—2—DERAF ASWROHEETRL
i1, 2, VEFF-r-7TE2ERENAIEBRTI~(S
WREZUTFTTERALTTFTE L, FrrtaTyF-~
AR EATOHVWERER RS L REHNOD ARER
FEoEoRERICi TN iToT A ChtEizEE T 20,

HOW TO ADJUST SWR

The SWR is mounted on the amplifier to permit you to
know the matching between the antenna and the trans-
mitter at a glance. To use this meter, move the RF
QUT/SWR switch upward (to the RF OUT) position. Then
adjust the SET control so that the RF output meter reads
the set position. Next, move the switch downward to the
SWR position. At that time, the meter reads the SWR value.
Also, when using the linear amplifier, it is advisable to do so
at less than SWR 2.If antenna matching is not secured,
spurious radiation, loss of transmitting output, or a trouble
of the amplifier body itself may result. Therefore, extreme
caution should be used when making SWER. meter adjust-
ment.

®RX AMP (REF—2+%-=)

Lsti—FT (RX AMP) #ONE#HBD, LA—TT (0
FF) &g+, MERAMWRICEINMEHRTT {HEL,
ZEFT—2Fs—%AETILEEqNERTTLELL
FTOTHBICHEALLAED, FLHAL V(TG HE
HTT.

RX AMP {(Receiving Amplifier)

With the RX AMP switch moved up, the receiving amplifier
is turned on; with it moved down, the receiving amplifier is
turmed off. Use the switch according to the application
involved.

A high degree of measuring skill is required in adjusting the
receiving amplifier. Unless you are highly experienced, or
versed, in the technology, do not attempt to adjust the,
receiving amplifier. '

nag-144xi
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*MODEL2200R(22150% = {EROH~

ON AIR® 5T ¢ORTTERRI=FF-7TnEBREI ~
2 FILEEENFHEAANETF-TBELH]-T
A - R

F-Fa—FHTimer Delay 2#BESE{T{( 22TV 5
nNag — 144X LIzMREHN ¥ A

OTHERS

To Those Who Use Model 2200 or 2150

It you are going QRT immediately after ON AIR, it is
suggested to wait for the transmitting tubes to sufficiently
cool, instead of cuiting the linear amplifier power in one or
two minutes.

This suggestion does not apply if a special timer delay unit
is optionally purchased.
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ADJUSTMEMT

nag—144xL 'V =FF7IzEEHLTE N 34, Bhi
TRREE s A, HE, LU, SHEEESFLA
EAMA SR TEN T, & LWAFCLNEROBIG
FROSEEETAL,

(MMODEL 2200, 2150 TR BRIz S hE—2RED
HEEEE CEAT &, & R EE L BREACE EA
) PATUNE @ FEY IETREAEIBESFHNET,
HLESHRESREERAOVC &L LB, THTIER
B+ St 2WHHESE T,

_ *-_;;\Q

\
¢

I

/|

The power amplifier tube used in the mag-144XL Linear
Amplifier is a carefully selected top-quality amplifier unit.
Careful design consideration is given to protect from
cooling problem and other malfunctioning, but exercise the
following points of caution when replacing the tube due to
damage or the like.

1. On Models 2200 and 2150, the transmitting tubes of the
specified heater voltage should be used. After replacing
the tube with new one, the frequency indicated position
of the PA TUNE on the front panel may be sometimes
shifted more or less. In such a case, mover the VC
(arrow-marked in Fig. 6) slightly to correct the fre-
quency marked position.

,-""_f_f'“\
I\

!

cf'h

Y ) .

| ¥

@MODE L2070 E1ESE % H 0 A ik, WTE S+ /L d PA,
TUNE®EREHIERUBEAZEBEF HNET. L L
EorrSSRETORMO7IMvr—aRES LHETLIEHE
TiIRTABE*SbE 2R HRE T,

|

vc variable capacitor

Ky
2. After replacing the transmitting tube of Model 2070, it
is probable that the frequency indicated position of the
PA TUNE on the front panel may be shifted a little in
some cases. If such a trouble is encountered, the position
should be set once again by adjusting the length of the
wire (arrow-marked in Fig. 7). '
R B T

Note that the metal braid is actually
flattened tubular braid.
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ACCESSORIES

BIEXRELUA T a i i—yDERE

®MODEL 2200 21500 2 ##1E(=
EEFEFTS Ay 277 »RATimer Delay »*453E3
ik nE I HFEE T,
EAEBPICEEHTSEERCTTEN E T2, EREE
EEr BB IR TuAIRETREASM v FE20FFIZLT
LT rdEflEsBr-nya7rrbaboTLEVET,
OB SREEOABRIAMES L LoREIUNIEA
AAEEELsR N ZFPTOREBERA v F
HOFFIZL T 4LMHITFSAa a7 7 13 120 #EE
Lo o BT 2 SLThrbk 2o THETAOT
EETCRATRVEELRET.

USE OF SPECIAL ORDER PARTS AND
OPTIONAL PARTS

A timer delay for forced-air cooling blower may be
mounted on Model 2200 and 2150 on special order,

Even the transmitting tubes beiﬁg used are an overheated
condition, when the power is turned OFF, the forced-air
cooling BLOWER stops.

While the overheated transmitting tubes must be cooled
spontaneously the forced-air cooling BLOWER may turn
for 120 seconds even after turning OFF the power switch
of the amplifier set if this special timer is used.

This means that the transmitting tubes can be cooled com-
pletely while the BLOWER is in operation.

@R
DC—-DCarsi—a—&MfHir T, BEEYESE, 12VXw T
U—T{EEOIESAV.RII S 3AORBENERIIHE
A,

® Caution:

When using the equipment on a 12V car battery with the
DC-DC converter connected, the power of AVR 13.5V, 3A
When using the equipment on a 12V car battery with the
DC-DC converter connected, the power of AVR 13.5V 3A
cannot be used.

@DC-DC O rsi—F—a= F OE{t

MODEL 20700z BEDC—DCaMsi—R—a=-y b £E{T
s bpHFET, = FCRANEHRREETRETL
THENEtoTa=y bbb HTVAB ) —F4DC—-DCEA
BT CEEAT s 2 TRBRET L 2+, Bt
(EEE AP IZy PEAEOEATEHI T IFE 0,
F12 b UAEBRTS —520HDC—DC2=+y F(DS—1) L 3t3A
C{HEAEEI T, —oOBSS2010BARMART—tFiE (=
Btz ¥+,
IOMENAT—IFRFETT. TR LE G, TERMA
FEOHEEIDS — | ONRMEKABEAEML T FE L,

MOUNTING OF DC-DC CONVERTER UNIT

An exclusive DC-DC converter unit may be mounted on
Model 2070, This optional unit is pre-wired completely.

So it is necessary to only solder the lead extending from the
converter unit to the DC-DC wire terminal. To mount the
converter unit, use four set screws at the rear panel.

Also, the TRIOs converter unit {TS-520) for DS-1 is used
common to this model. It can be mounted on Model 2070
simply with use of an exclusive mounting stay.

In this case, the stay is sold separately and is not included
as a part of the converter unit.

For details of the converter mounting method, refer to the
instruction manual for D5-1.

Exclusive unit or D5-1
5 ER Cordintet
T \ ‘\\ HHa=y}

2 1(2DS-1

y B e ?: -y

C© E

a—Filo
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CIRCUIT DIAGRAM

TIMER DELAY
ADIUST
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