MODEL
200L
PART NUMBER
% 1000890-502

HIMPLIFIER
RESEARCH

) Souderton, PA 18964-9990 USA

440139800
01005-080009




NOTICE

This manual is applicable to the following models:

200L 200LM5

Whenever the words "Model 200L" are used in the text,
they should be considered to be replaced by the

appropriate model number,



ﬂm i;@ﬁ@ﬁ MODEL 200L
200 UATTS
RESEARIH 1-200 Mz

High Power Pulse Capability And Blanking

The Model 200L is a self-contained, alr-cooled broadband amplifier
that features instantaneous bandwidth, high gain, and moderate
output. Designed for laboratory applications, the 200L, when used
with a freguency swept signal source pravides 200 watts of suept
nower from 1 to 200 MHz. UWhen supplied with a pulsed RF input, the
Model 200L will provide 2 minimum of 300 watts of output powsr. Jver
500 watts of pulss power 1s available as shown 1in the accoempanying
graph. This highly versatile and reliable unit employs the latest
design technology in its all-solid state, low level stage and vacuum
tube final amplifisr. Housed in a stylish, contemporary enclosurs,
the 200L welghs considerably less than competitive equipment with
similar power levels. All operating controls are functionally
grouped on the front panel to simplify operatcr use. These include
modern, lighted pushbutton switches for command functions, POUER,
STANDBY, and OPERATE, and a control for setting the output level of
the amplifier. Provisions are included to allow blanking of the
amplifier during off periods in pulse operation. Unigue protective
circuitry developed by Amplifier Research permits operation into

any load impedance without shutdown or damage.
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SECTION 1
GENERAL INFORMATION

1.7 GENERAL DESCRIPTIOGN

The Model 200L is a self-contained, broadband amplifier
intended for laboratory applications where instantaneocus
bandwidth, high gain, and moderate power cutput are
required. UWhen used with a frequency swept signal source
it will provide 200 watts of linear swept pouwer. The Model
200L employs the most up-~to-date design technology in

both its solid state low level amplifiers and vacuum tube
final amplifier. All operating controls are functionally
grouped on the front panel to simplify operator use. They
include modern, lighted push button switches for the
command functions, POWER, STANDBY, and OPERATE and a gain
control for setting the ouitput level of the amplifier.

Unique protective circuitry developed by Amplifier Research
permits operation without shutdoun or damege regardless

of source and load VSWR thus making the Model 200L the

most versatile unit available for laboratory use. Typical
applicetions include antenna and component testing,
wattmeter calibration, and EMI susceptibility testing.

1.2 POWUER SUPPLIES

This unit has self-contsined 115/208/230 VAC, 5G/60 Hz, regulated
and unregulated pouer supplies with a total power consumption

of approximately 2,000 watts. A primary circuit breaker is
praovided.

1.3 SPECIFICATIONS

Refer to Amplifier Research Data Sheet on next page for
detailed specificaticns.



1.4 INSTALLATION

Before proceeding, thoroughly inspect the amplifier for
signs of physical damage which may have been incurred
during shipment and completely read the follouing
installation and operating instructions, paying special
attention to all caution notes.

1.4.17 Location

Select an operating locastion which will permit free air
circulation around the amplifier cabinet. The Model 200L
utilizes intensive air cooling and should not be located
where the normal flow of air into or exiting from the

unit will be restricted, diverted, or recirculated through
the unit itself. For example: Do not place the unit

on & bench having & low overhead shelf as this will restriet
and recirculate the air flow from the amplifier exhaust

port located on the upper portion of the rear panel.

CAUTION:

UNDER NORMAL OPERATING CONDITIONS THE E£XHAUST

AIR TEMPERATURE FROM THE MODEL 200L MAY

EXCEED 130°C., DO NOT LOCATE HEAT SENSITIVE
EQUIPMENT OR BOOKS, PAPERS, AND QOTHER TEMPERATURE
SENSITIVE MATERIALS IN THE DIRECT PATH OF THE
EXHAUST AIR.

1.4,2 Primary Pouer Connection

The Model 200L can be operated on either 115 VAC, 208 VAC,
or 230 VAC, 50/60 Hz primery power. It has been prewired
at the facltory for cperation on 230 VAC since this is the
preferred primary pouer source. The amplifier can be
readied for operation by attaching the 230 VAC primary
power lines to terminals 6 and 7, and & ground wire to
terminal B of the terminal block locatecd on the rear of

the power supply just inside the rear door. UWhen operating
from 230 or 208 VAC & 15 ampere service is required,.

If the 230 VAC primary pouer is not available refer to the
enclosed power supply schematic diagram 1000884, to
ascertain proper connection for 115 VAL or 208 VAC cperation.
When operating on 115 VAC a 30 ampere service| is required.

sime A5 PPR



SECTION II
OPERATING INSTRUCTIONS

2.1 GENERAL

Operation of the Model 200L Broadband Power Amplifier

is quite simple. The input signal is fed into the jack
marked INPUT and the amplifier output signal is taksn

from the jack marked OUTPUT, The INPUT jack is a standard
type BNC and the OUTPUT jack is a standard type N. The
unit is activated in two stages which allous the operator :
to return to a STANDBY condition without fully deactivating
the unit. Indication of the tuo stages of cperation are

shoun by colored lights within the STANDBY and OPERATE
syitches,.

2.2 AMPLIFIER OPERATICN

Figure 2.1 shous the Model 200L Bruadband Amplifier in
pictorial form.

FIGURE 2.1 AMPLIFIER OPERATION
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AMPLIFIER OPERATION (Continued)

1.
2.

Connect primary power as outlined in Section 1.4.2.

Activate the primary power switch located on front
panel and observe the white power indicator light.
If this light is on the amplifier is receiving
primary pouer and has activated the filament warm
up delay circuit,

Wait approximately 90 seconds after which time
the amber STANDBY switch located on the front
panel will light. This indicates that the warm
up delay is complete and the amplifier is ready
for opervation,

During the initial 90 second delay time, while
the filaments are warming up, the sguipment
operator may connect his input signal source

and his output load if they have not already
been connected. For initial testing, a 50 ohms
dummy Joad is suggested with & minimum power
rating of at least 300 watts. The input signals
should remain off until the operator switch has
been activated.

Activate the OPERATE suitch located on the front
panel. This turns on plate power to the final
amplifier lighting the red OPERATE indicator
light.

Apply input signal. The normal input signal level
should be about 1.0 milliwatt., A gain control with
approximately a 20 dB range is provided to simplify
cperatiaon when higher input signal levels are
encountered.

While CW output power of 200 watts minimum may

be abtained, up to 300 watts of pulsed pouer

with a 50% or less duty cycle is available. _
Attempting to achieve maore output pouwer will cause
the unit to shut doun. Furthermore, the unit will
shut down for any combination of excessive pouer
and pulse width. The maximum allowable pulse pouwer
is 300 watts at 20 milliseconds. Should the unit
shut doun (red OPERATE light is extinguished)
reduce the input lesvel and/or reduce the pulse
width and depress the OPERATE switch to continue
cperation,



2.2

AMPLIFIER OPERATION (Continued)

8.

When RF power is not required the amplifier should
be placed in STANDBY to reduce power consumption
and increase tube life. The unit is placed in
standby by pushing the amber STANDBY suitch which
will light, indicating the unit has been returned
te standby.

To turn amplifier OFF, first return to standby
(see 9 above) and then deactivate the pouer suitch
and observe the white pouer indicator light. When

this goes out the unit is fully turned off. Houever,

in the case of a rapid shut down seguence, the RED
operate power indicator light may still be on,
indicating that the high voltage supply bleeder
circuit has not fully discharged the power supply.



SECTION III
THEORY OF OPERATICN

2.1 INTRODUCTION
Refer to Block Diagram No. 1000620

The amplifier basically consists of a solid state low-level
amplifier and & vacuum tube Final Amplifier. The signal

from the INPUT connector is first applied to the gain

control and thence to the solid state amplifier. The output
of the soclid state amplifier is then amplified by the

Final Amplifier to yield a total pouwer gain of 57 dB. The
input attenuator provides a gain variation of approximately

o0 dB. Twelve forced air cooled vacuum tubes in a distributed
amplifier configuration are used in the Final Amplifier.

3.2 GAIN CONTROL
Refer to Block Diagram No. 1000620

The RF signal from the front panel is first fed to a variable
attenuater. This is an operator adjusted control marked GAIN
on the front panel. This attenuator is designed so that it
orovides a S0 ohm impedance both at the input and output
regardless of the attenuator setting.

3.3 LOW LEVEL AMPLIFIER
Refer to Schematic Diagram No. 10008CC

The solid state amplifier consists of three (3) cascaded
broadband amplifisrs driving a push-pull pair. Intra-~stage
feedback is used to flatten the freguency response of the
overall amplifier and bias stabilization of the individual
stages are provided by a zener diode. Inter-stage coupling

is accomplished by broadband ferrite transformers. The

first stage is connected in the common emitter mode with
special attention given to bypassing the emitter signal

path. The ocutput of the first transistor is fed to the base
of the second stage through a ferrite transformer and
coupling capacitor. The second and third stages are very
similar to the first stage in the employment of the companents.
The output of the third stage is fed through a power splitting



3.3 LOW LEVEL AMPLIFIER (Continued)

transformer to drive the bases of the fourth stage employing
two transistors connected in a push-pull configuration.

The output from the fourth stage is fed through & matching
transformer to the RF output,

3.4 FINAL AMBLIFIER
Refer to Schematic Diagram No, 1000887

The RF output from the low level amplifier is fed into the
input connecter, and thence through a matching netuork

This matching netuwork converts the neminal 50 ohms input

to 27 ohms for the grid line of vacuum tubes V1 to V12,

Grid bias DC blocking capacitors are provided. The screen
circuit of each vacuum tube is bypassed by specially
constructed capacitors that are built intc the tube sockets
and shown as C15 to C30 in the schematic. The DC supply

to the vacuum tube screens is novel in that it is so
designed that a stiff regulated voltage is available to the
screen up to the point of rated dissipation, then slowly
falls as the screen draws more current. This keeps the
product of current times voltage within the dissipation
allowed. FEach vacuum tube has its oun dissipation protection
circuit, consisting of in the case of V1, R2, and CR1.
Screen voltage is derived from the plate supply through RZ
and clamped with CR1 to zener diode VR through YR4 connected
in series. Bias for the vacuum tubes is supplied through
R14 and R16 and bypassed by capacitors C26, C27, and Cz8.
R17 provides a shunt path to ground for any grid current.
Inductors L? through L14 are plate lines and terminate at
the input end through L1, R1, and C1, C2 and C3. The output
end terminates through Cé4 - C9 and the matching network

to the output connector J3. The vacuum tube filaments are
‘connected in a balanced series - parallel arrangement to
null the ground current which would otherwise be about

1% amps. Two cooling blowers are provided for the vacuum
tubes.



3.5 POWER SUPPLY

The self-contained power supplies in the Model 200L include

a +580 VDC for the Final Amplifier; 2 regulated -28 VDC
supplies; and a regulated, variable -13 UDC supply for the
Final Amplifier grid bias circuit, There are in addition, &
timed control and interlock circuit as well as taps to
accomodate the unit te a 115, 208 or 230 volts AC primary power
source. Test points are providsed for critical voltages and
plate current.

3.5.1 Regulated Pouwer Supplies
Refer to Schematic Diagram No. 1000828 & 10005009.

The self-contained regulated power supplies employ a full wave
rectifier utilizing solid state rectifiers CR1 and CRZ. AC
power to the two regulated boards 1s supplied from a secondary
widing on transformer T2. Output from the rectifiers is
filtered by C1 before passing through the series regulating
transistor Q1. Integrated circuit U1 is the error sensing
amplifier for the reqgulator and the reference voltage to it

is supplied by the resistive network R1, R2, and R4. R2 is &
variable resistance which is set at the factery for proper
regulated DC ocutput. Capacitors C2 and C3 are stabilizing
capacitors and R5 is the overload sensing elsment.

3.5.2 High Voltage Power Supply
Refer to Schematic Number 1000884.

AC primary pouwer for the +590 VDL power supply is taken from
terminal strip TB1 and fed through relay K2 to the tapped
primary of T1. A table in the schematic diagram shows the
appropriate connections for TBY for 115, 208 -or 230 volt
primary line operation. The secocndary of T1 &also has a set
of taps to adjust the power supply output when the primary
power source is either too high or too low for proper
operation of the unit. A full wave bridge circuit, CR1
rectifies the AC voltage which is then filtered by C1 and C2
before passing through fuse F1 to the Final Amplifier. An
overload protection circuit in the supply return circuit
ineorporated Relay K4 and overload control potentiometer R3.
The overlead circuit is set at the factory for 4.5 amperes,
Resistor R1, Diode VR1T and indicator D52 are in the high
voltage bleeder circuit and serve to alert the user that
voltage still exists across the filter capacitors of the
supply. DS2 is part of the red OPERATE switch 53, Test
‘points TP1 through TPS are located on the rear to provids
monitering of plate current, plate voltage, screen voltage,
and bias voltage. TPZ2 is connected to ground.

3=3



3.5.3 Control and Interlock Circuits
Refer to Schematic Diagram Numbers 1000887 and 1000884,

Circuit Breaker CB1 provides primary protection for the
Model 200L. The contrel circuit is actuated by depressing
31 which closes K1 and activates the 90 second time delay
relay K3 and applies primary pouer to T2. The secondary

of T2 will now supply AC power to the fans, tube filaments,
regulated power supplies, indicator D31, and the interlock
circuit. After 90 seconds, the unit is in STANDBY condition
and voltage is available at STANDBY indicator DS3 and
OPERATE switch S52.

Depressing OPERATE switch, 52, will now activate the amplifier
by closing K2 and applying primary power to T1, provided all
interlock switches located in the Final Amplifier ares closed.
When capacitors C1 and C2 are charged, K5 will close, removing
R11 from the ground path of the diode bridge. K5 serves io
limit the inrush current of the high voltage supply. Operate
indicator D52 located in the high voltage blesder circuit

will now light.

Depressing the STANDBY switeh, 83, interrupts the helding
voltage to K2 returning the unit to STANDBY status; howsver,
the red operate indicator will remain on until the high
vocltage has been discharged. Depressing POWUER switch, S1,
nocw removes the holding voltage to relay K1 and the amplifier
is completely shut doun.

A thermal switch located on the grid side of the RF Assembly
is provided to protect the RF Assembly in case of a cooling
fallure.

If the temperature of the RF Assembly rises above 1DD°C, the
thermal switch will open; thus interrupting the voltage to the
coil of K1 and removing the voltage to transformer T2. After
the amplifier has cooled sufficiently, repeat section 2.2 steps
2 through b to reactivate the amplifier. ‘

3.6 NOISE BLANKING GPTION

Refer toc Schematic Diagram 1000896.

The noise blanking signal input connector is a type BNC female
lgcated either on ths front panel or on the rear side of the
- power supply chassis immediately inside the rear door.

To use blanking circuit sslect the operating mode deisred by
placing slide switch on blanking circuit board in either "QOV
or "1" position. (Units are shipped with suitch in "O" position.
The following blanking inputs are required:

For switch paosition "0"......TTL "0" (10 milliamps)
For switech pesition "1%,,.,..TTL "1" (10 milliamps pull-up)
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Several applications exist for Amplifier Resesarch products which
require the reduction of noisea and/or gain on a rapid, repstitive
basis. To provide this capability Amplifier Research has developsd
a circuit uhich enables ths ussr to electronically change the gain

of the Final Amplifier, UWhen used in the Model 200L the following
performance is provided:

Blanking Specifications

NOISE REDUCTION CAPABILITY................. Dver 3C dB
RF OUTPUT ATTENUATION (ON-OFF RATIO)....... 20 dB Nominal, Large Sigr
30 4B Minimum, Small Sigr
ACTIVATE TIME (Pulse ON TO RF OFF).......... 5 microsecords Maximum
DEACTIVATE TIME (Pulse OFF TO RF ON)........ 25 microseconds Tyc:cal
DUTY CYCLE........ e eieieeeeiedieae.v.. Up to 100%
INPUT SIGNAL RECQUIRED TO ACTIVATE
Internal Swuitch Position "0"............ TTL "g"10 miliiaros)
Internal Suitch Position T e e TTL "116 milligm-e P

INPUT CONNECTOR.. o vrrvnnnnnn.. teesasenane. Tyme BNC Female

Frt

w—

The use of the blanking circuit in Nuclear Magnetic Resorance (NMR)
vork is of particular interest, Since NMR applicaticns vary uidely
the user should closely revieu the performance characteristics
obtained by using blanking to determine if it offers acvantages

in his specific NMR application. The illustration in Figure 1 shous
waveshapes uhich should be anticipated under various blarnking
situations. For applications where the RF pulse is relatively long
(over 1 millisecond§ it is suggested that the blarking period be
kept short se that the amplifier will be on and stabilized (thereby
eliminating ovarshoot) when the next RF pulse cccurs.

test system similar to that used in many NMR setups. Oscilloscope
position #1 shous the transients generated by activating the blankin:
circuit., Most of the RF energy contained in these transients is
below 1 MHz and is easily removed by the threshold nciss limiter

(crossed diodes). Oscilloscope positions #2 shous the output after
the noise limiter. )

Use of the noise blanking option as illustrated, reduces noissa outpu
and improves the pulse on-off ratio. However, approximately §°
microseconds ars required to activate the blanking circuit ang

have the transients die out to a level which can be removed by the
threshold noise limiter.

L]
I
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FIGURE 2

TYPICAL NMR SYSTEM USING NOISE BLANKING
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WITH CW INPUT SIGNAL

WITH PULSED INPUT SIGNAL
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OUTPUT SIGNAL,APEROX 200 WATTS

FIGURE 1
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SECTION IV

MAINTENANCE

4.1 GENERAL MAINTENANCE INFORMATION

The Model 200L should require very little maintenance since
it is a relatively simple instrument. It is built with
etched circuit wiring and, wherever possible, solid state
devices which should ensure long, trouble-free life. Houwever,
should trouble occur special care must be taken in servicing
to avoid damage to the devices or the etched gircuit board.
Since the components are scldersd iIn place, substitution of
components should not be resorted tc unless there is scme
indicatien that they are faulty. However, tubes may be
replaced by first removing the anode clamp and then carefully
but firmly working the tube out of the sockets.

CAUTION:

DO NOT DISTURB THE COILS NEAR THE TUBE
ANDDES SINCE THEIR ADJUSTMENT IS
CRITICAL TO THE AMPLIFIER ALIGNMENT.
ALLOW TUBES TO COOL SUFFICIENTLY BEFORE
REMOVAL SINCE DURING NORMAL OPERATION
THEY MAY REACH TEMPERATURES IN EXCESS
OF 200 DEGREES CENTIGRADE (392°F).

Take care when troubleshooting not to short voltages across
the amplifier., Small bias changes in the low level stage
may tuin the amplifier due to excessive dissipation ar

tramsients. Never replace fuses with ratings greater than
specified.

Components within Amplifier Research instruments are
conservatively operated to provide maximum instrument
reliability. In spite of this, parts within an instrument
may fail. Usually, the instrument must be immediately
repaired with a minimum of "douwn time". A systematic
approach can greatly simplify and thereby speed up the
repair.

HoweverT, due to the importance of the amplifier alignment,
it is recommended that when failure is caussd by breakdoun
of any of the components in the signal circuits other than
tubes, the amplifier be returned to the factaory for part
replacement and amplifier realignment.

Shipping instructicns are as follows: Ship PREPAID to
AMPLIFIER RESEARCH, 160 School House Road, Souderton, PA
18864.



4.2 DISASSEMBLY PROCEDURE

CAUTTON:

TURN UNIT OFF AND DISCONNECT PRIMARY POWER
CABLE BEFORE SERVICING.

4.2.17 Removal From Cabinet

1, Open door on rear of unit and disconnect
the connectors on the powver supply chassis.
Alsc disconnect the RF output connector from
the RF assembly.

Z2. Remove

the 4 front panel screws and carefully

slide the power supply assembly approximately
3 inches out of the cabinet.

2. Disconnect the RF input cable from the RF
assembly.

4. Slide the power supply assembly complstely
oput of the cabinet,

5. Remove

assembl

the 4 panel screws securing the RF
y tc the cabinet.

§. Slide the RF assembly out of the cabinst

to the

rear.

4.2.2 Access For Tube Replacement

After the RF assembly has been removed from the cabinet,
access for tube replacement may be accomplished merely
by removing the top cover.

4.2.% Access to Grid Line

This may be accomplis

Rf assembly.

4.2.4 Reassembly

To reassemble the
Sections 4.2.1 to
power connections

Model 200L, reverse the steps outlined in
4.2.3 being certain to make all RF and
to the correct locations.

hed by removing the bottom cover of the



4.3 TROUBLESHOOTING

A good way ta begin troubleshooting is to check the supply
voltages at the amplifier terminals. All power supply
voltages are available uwith ths bottom cover removed.

CAUTION: 1. MAKE ALL METER CONNECTIONS
NECESSARY TO MONITOR VOLTAGES
PRIOR TO ACTIVATING AMPLIFIER.

CAUTION: 2., DO NOT PLACE THE UNIT IN
"OPERATE" FOR MORE THAN
60 SECONDS WITH THE B8O0OTTOM
COVER REMOVED OR THE REDUCED
FLOW OF COOLING AIR 70 THE
VACUUM TUBES WILL CAUSE
PREMATURE FAILUREL.

CAUTION: 3. AFTER SHUTTING UNIT COWN ALLOW
AT LEAST FIVE MINUTES FOR POWER
SUPPLIES TO FULLY DISCHARGE
BEFORE ATTEMPTING TO DISCONMECT
METER. DANGEROUS VDLTAGES EXISTS
WITHIN UNIT AS LONMG AS RED OPELRATE
LIGHT REMAINS CN.

Under no signal cenditions voltage readings should be compared
ts the ilest Data Sheet with the follouing tolerances:

TP3-~ PLATE VOLTAGE....... secer e cesss. = 25 volts
TP&-~ SCREEN VOLTAGE.. .. .cevueinavanns + 10 volts
TPS5-~ CGRID BIAS. .. vverveuanen Ceee i + 2 volts
TP1-~ PLATE CURRENT ... evvenicnrcanss se. 0.2 amp

TP2-- GROUND

If measurements indicate that voltages are lou or nonexistent

check the supply components starting with the primary circuit
breaker, CB1,

I1f the nlate voltage is outside the limits shouwn, check the
primary pouer line voltage. Correct the line voltage if
nossible; if this cannot be done refer to paragraph 4.3.1,
procedure for changing the plate transformer taps.

Incorrect low level power supply voltage can result in over
dissipation of the transistors or severe distortion and
nonlimearity of the amplifier. The pouer supply may be
disconnected from the lou level amplifiers to snable trouble=-
shooting without danger of damaging the board, The drivar
power supply outputs may be connacted tc a 25 ohm 50 watt
resistor to simulats the load during tast.



4.3 TROUBLESHOOTING (Continued)

Check the operation of the fan motar to determine that sufficient
air flow is pressent to cool the transistors.

Finally, determine if the individual amplifier stages aTe
operational by injecting a signal into the transistor base
and looking for an indication of oputput. A reduction in
gutput may be caused by a fajlure of one of the vacuum tubes,
im the Final Amplifier. Repeated overload shutdown cycling
may indicate that there is a gassous discharge in one of the
vacuum tubes. Since this type of tube failure cannot be
detscted on a tube checker, the proper procedure 1is to
substituts tubes until the defective tube is found. Fer
this purpose it is well to have a few spare tubes on hand.

Over an extended period of use the tubes will age and it may
not be possible to get maximum pouer cutput. A measurement
of the plate current will serve to verify the difficulty.

See paragraph 4.3.Z for procedure for setting grid bias voltage
end hence plate current. Under these circumstances tube
element shorting, i.e., grid to cathode, screen ta grid shorts
will indicate excessive tube current measurements. '

A check of open filaments or other tube replacement reasons
require careful removal of the tube so that the plate line
inductors are not disturbed, otheruise realignment of the
amplifier will be necessary. Replacement of mare than several
tubes would reguire returning the unit to the factory for
alignment if the customer uishes to obtain performance from
the Madel 200L.

4.3.1 Procedure For Changing Plate Transformer Taps

For best operating results the plate voltage of the Final
Amplifier should not be helow 565 or above 615 volts. Check
voltage by measuring at the junction of F1 and Terminal 31.

CAUTION:
HIGH VOLTAGES ARE PRESENT AND PROPER

PRECAUTIONS SHOULD BE TAKEN WHEN
ATTEMPTING THIS MEASUREMENT.



4.3 TROUBLESHOOTING (Continued)

If not within the specified range attempt to correct the line
voltage if possible. The unit is shipped with the secondary
tap of the plate transformer T1 in the 390 VU tap. If correct-
ing the line voltage is not possible or does not result in

the correct voltage, reset tap to 3680 V or 330 V as required
to abtain the correct plate voltage.

4.3.2 Procedure For Adjusting Final Amplifier Grid Bias

Refer to Figure 4.1 for location of grid bias adjustment
control. Connect a voltmeter set to 10 VDL range across
TP1 and TPZ located on rear of power supply chassis. The volt-
meter will indicate 1 amp of plate current per volt of reading.

CAUTION: HIGH VOLTAGES ARE PRESENT AND PROPER

PRECUATIONS SHOULD BE TAKEN WHEN
ATTEMPTING THIS MEASUREMENT.

The Grid bias adjustment should be rotated counter clockuise

to increase plate current and clockuwise to reduce plate current.

The correct plate current reading should bs 2.0 amperes - 0.2
amperes. Refer to paragraph 4.3 for possible causes Vor not
obtaining this reading.

4.4 SERVICING ETCHED CIRCUIT BOARDS

When soldering leads, use a hot forty (40) watt or smaller
iron. Apply hegat sparingly to the leads, not te the printed
wiring on the board., Before instzlling new parts clean
holes toc receive new part without forcing. Heve new leads
finned to receive solder quickly with a minimum of heat and
without residue.
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ghest-power linear amplifiers

| at 10 kHz to 220 MHz

S s L amplifier conliguration to achieve the - either an oil/air or oil/water heat
@m@% desired bandwidth with linearity. exchanger,
The L Series of AR amplifiers offers Most of the L-Series amplifiers are The accompanying graph shows

cooled by air, incorporating an internal  represeniative power curves for typical

broadband capability in the power . . . el
b Y P fan system to maintain an even airflow  L-Series amplifiers.

range from 150 watts to 10 kilowatts,

The entire series is linear. and uses in the enclosure. In addition to the fan, The L Series covers the bandwidth
élass A or AB output ﬂs’ta ’cs for mini- Model 10,0001 is internally oil-cooled  from 10 kHz to 220 MHz, With some
— dis:mftion but stages lo with an oil/water heat exchanger (nti-  exceptions, the number preceding the

lizing ordinary tap water), and Models L designation indicates the model’s ew

AR design techmigue b - ;
EE TCARCS TESWL I GO 95001 and 2500LM8 are cooled with  output power.

pact, rugged amplifiers, conservatively
rated for stable, predictable operation
over their entire bandwidth. L-Series
amplifiers are unconditionally stable,

and will tolerate infinite VSWR with- & | -
out damage or shutdown. . E _% z
L-Series amplifiers use a hybrid S %% 215 5 s=1 2]
design, with solid-state initial stages o § = & =5 g & g %’ ,"1% ¥ %
driving vacuum-tube outputs. Cutput 5 Wl Z w % % 2 iz g Y % % % Z
tubes are arranged in a distributed = b e xa o L |Z2E[Z5| @ |60
1500 10kHz-220MHz 1501200 +15¢ 1.0 52 | STD|STD
200L 1-200MHz 2001400 #1518 1.0 53 (&8TD {STD
250L. 10kHz-220MHz 2501750 +15% 1.0 B4 | 85TD{STD
100001 10kMHZz-220MHz ] 1000/2500 +151 1.0 80 |STD I STD
1000LM8 1-220MHz 1 1000/2500 +151 1.0 60 {STD | STD
1000LP 2-220MHz 200/1000 =151 1.0 53 |STDISTD
25001 10KkHz-220MHz | 2500/4000 +15| 1.0 B4 |STDSTD
2500LM8 1-2200MHz | 250074000 18] 10 g4 | STD [ STD
3000LP 1-150MHz 400/5000 +1.5] 1.0 57 |STD{STD
10,000L 10kHz-100MHz | 10,000 +1561 10 70 |8TDSTD
10,000LP 9-180MHMHz | 2000/10,000 | 151 1.0 70 |STDSTD

1. Measured atless than 1.0 dB compression
For more detalied information, request individual specification sheets.
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12 of amphﬁer output

Certain situations require that the
output from the amplifier be rapidly
hlanked, In NMR spectroscopy, for
example, the amplifier must be shut
down for instantaneous noise suppres-
sion so that sensitive receivers may
operate between pulses. Many AR
amplifiers with pulse output (chart
below) assure quick, complete
blanking for this and similar appli-
cations. See pages 3 and 11 of this
hooklet, and call our applications
engineering department to discuss

g particular case. 150L
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