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Model 8325 RF Attenuator

Summary of Characteristics

Electrical Specifications

Power Rating

Attenudtion

RF Input & Output Impedance
Input VSWR

Output VSWR

Amﬁient Air Temperature Range
Input Connector

Qufput IConnector

Operating Pogition

Mechanical Specifications

Weight

Finish

Dimension

Mitg. D,iménsiions

500 Watts
30 dB .5 dB DC-500 MHz

50 Ohms

1. 10 max. DC-500 MHz

1, 15 max. DC~500 MHz
~409C to +45°C

Female N

Female N

Hovizontal only

25 pounds

Light navy gray baked enamel
(MIL-E-15090)

5-15/16" wide, 8-1/2" height,*
17-1/2" long '

(k9~-1/4" nom. to top of vent plug)

5-1/8t" x 15 rectangle



MODEL 8325 TENULINé®=ATTENUATOR

SECTION I ~ GENERAL DESCRIPTION

The Model 8325 Attenuator is a low-reflection resistance net-
work designed to facilitaﬁe measurement of high power in controllable
and known amounts. It is an electrical "T" pad immersed in a liquid
coolant, using priﬁciples employed in Bird TERMALINE RF Load Resistors,
which permit the use of large resistive Elements as high frequencies

with a low VSWR over a wide frequency range. The Attenuator is

designed to match most 50-ohm transmission lines.

ITNCTE

The Model 8325 TENULINE is a self-contained instrument and intended
to be fully coocled in a normal ambient air. No additional equipment
or outside power is required. The Attenuator unit 1s rectangular in
shape with transverse cooling fins evenly spaced along its entire
length. The front and rear fins are made extra thick and bent outward
90° to form mounting flangeg. These flanges act as supports for free
standing use or mounting brackets for optional fixed mounting. Mount-

ing holes are provided for this purpose, see Installation, Section III.

-The RF input and outpuf.connectors, normally Female N type, are
of the Bird "Quick-Change" deéign to permit rapid interchange of con-
nector types. These "QC" connectors are located on the front and

back of the unit. . See paragraph 4 of Maintenance, Section V for

changing procedure.

A system of carbon film-on-ceramic cylindrical resistors immersed

in a heat resistant dielectric cooiant constitutes the RF Section

8325-676



Assembly. The cooling fluid (l0C Transil 0il) and the tapered input

 resistor housing provide the proper electrical characteristics for

the coaxial line attenuation throughout the internal circuitry. By

convection, the o0il carries the heat generated in the various resistor

Elements to the walls of the coolant tank.

s

set of radiating fins tightly pressed on the eylinder. These radiating

This tank is encased in a

fin surfaces diésipate the heat of the coolant tank into the sur-

rounding air.

The unit may be used for isolation of power sources up to 500

watts and for low level monitoring. The low power value obtained at

the output of the Attenuator could easily be read on an oscilloscope

or terminated in a small RPF lecad resistor such as the Birxd ModelEBOF,

etc,

SECTION II - THECRY OF QPERATION
The Model 8325 Attenuator is a symmetrical "T" pad, with the
power distribution on the legs being different. Therefore, the value

0f resistance on each leg varies according to the percentage of power

it is to absorb. On the higher resistance Elements, a proporticnally

larger resistor is of course reqguired for the greater power dissipated
by them. A "T" configuration is used providing equal input and output

impedances for the 50-chm transmission line attenuation.

The input resistor is joined to the "T" leg joint in an exponen-

o+ tially tapéred housing to provide a linear reduction in surge impedance

- directly proportional to the distance along the resistor. The output

resistor is enclosed in a housing designed to return to the character-

lstic impedance of 50-ohm&. This produces a uniform and practically
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reflectionless attenuation characte;istic over the stated fre-

v

quencies of the attenuator.

The dielectfic coolant, 10C 0il, is chosen for its desirable
dielectric properties, to whiqh the diameters of the resistors and,
housings are’matched, and for ifs high thermal stability character~
istics. Expansion of the coolant, when power 1is applied to the
attenuator, is accomplished by allowing the coolant to flow uﬁ into
5 vented reservoir (located on the upper portion of the radiator at
the rear or output end of the unit};}

‘SEC‘I‘ION IITI - INSTALLATION

The RF Attenuator unit is self-contained. No additional equip-
ment or outside power source is required. It should be placed as
closé-as possible to the operating point as convenient. A retractable
handle is affixed in the center of the top face ©f the radiator for
ease in carryving the unit. |

The Attenuator is designed for either fixed installaﬁion or
portable use. By means of four l/4—inch fasteners fed through the
9/32-inch base flange holes, the unit may be secured to an operating
table, bench, etc., on a 5-1/8" by 15" rectangular plane, or it may
stand free if'desired.. This attenuator is designed for operation

only in a horizontal plane, with mounting brackets down. NOTE: DO

NOT OPERATE TN ANY OTHER MANNER. The coolant venting system will not
work otherwjise.
' CAUTION

The solid shipping plug must be removed and replaced with the

vent plug before operating the Attenuator. The receptacle for the

325-676
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- whenever the unit is to be shipped.

f shipping and/or vent plug is on top of the coclant expansion tank at

the output end of the Attenuator. Failure to do this could result
in damage to the unit and endanger the operator's safety. Use the
O-rings respective to each plug when they are screwed into place.

Do not interchange O-rings. The'shipping plug should be replaced

SECTION IV - OPERATION

With suitable cable,/such as RG-8A/U or RG-9B/U, and Male N Type
connectors, connect the Model 8355 to the transmitting equipment and
load. The front or input end of the Attenuator is identified by the
four-inch diameter die-cast aluminum disc, on which the connector is
mounted. The rear face of the unit is stencilled "OUTPUT" above the
connector, and it has a cadmium plated dome-shaped tank closure. Care
should be taken never to couple the Attenuator backwards to the
marxed direction of power flow. Destruction of the output resistor

will result.

SECTION V -~ MAINTENANCE

"l., General

The Model 8325 TENULINE Attenuator is rugged in construction
and relatively uncomplicated in design. It should require only
nominal routine attention. The Attenuator is intended to operate for
long.periods of time if care is taken not to exceed its power handling
capabilities.

The outside surfaée of the instrument should be wiped free of
‘dust and dirt‘when indicated. Clean the input and output connectors

and their sockets 1if necessary, with Inhibisol, or its equivalent, or

-
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trichlorethylene, on a cotton swab stick. Take special care to clean

the inner metallic surface and the exposed faces of the teflon

insulators. Provide adequate ventilation and observe normal pre-

caution when using dry cleaning solvents.

., 7 2. RF Section Assembly

Accurate measurement of the DC resgistance betweeﬁ fhe input to
ground, output to ground, and input to output will provide a good
check of the condition of the Attenuator. For these measurements,

a Resistance Bridge with an accuracy of one percent or better at 50-
ohms (such as the Leeds & Northrop Model 5305 Test Set) should be
used. Use low resistance leads, preferably a short piece of 50-ohm

cable (RG-8BA/U or RG-9B/U) attached to a Male N Plug (UG-21l/U) to

match the Female N connectors on the Attenuator. When the resistance
of the equipment is checked at room temperature, the measured read-
ings should be close to the wvalue listed cn the data sheet shipped

with the unit; namely, a nominal 93.7 ohms input to output and 50

ohms from either end to ground.
To replace the RF Section Assembly, carefully place the unit
with the output end up. Unfasten the compression nut which connects

the access tube to the expansion reservoir tank with a 7/16" wrench.

This reservoir is located on the top side at the rear of the unit.
The nut, captive on the vent tube, must be unscrewed ffom the threaded
i fitting on the reservoir tank. Release the V-band clamp (#2430-055)
by removing the #10-32 holding screw on its clamping blocks. Remove

the domed end cover assembly, which has the specially designed center

buShing sealing the Attenuator output hbusing. Be careful when dis-

assembling not to damage the sealing ring fitted on the coolant



cylinder or the Ofring on the output housing. After the above parts
are removed, pick up the unit and carefully pour the coclant into a
clean containexr. Next, reiease the peripheral V-band clamp on thé
input end (freont) of the.Attenuator in the same manner as the rear

end and remove. The RF Section Assembly is now free to be extractéd
from the output end of the radiator housing. This RF Section Assembly

is not subject to further disassembly in the field. A defective

assembly must be returned in its entirety for repair. To replace the

93]
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ection Assembly, reverse the above procedure. Check the conditicn
of the seals and take special care in the replacement of the central
bushing‘of the output cover (#8325-015) over the O-ring seal (#5-176)
on the Attenuator body. If either of the O-ring seals show evidence

of scars or deterioration, they should be replaced.

3. Coolant

The level of the dielectric coolant’shouid remain constant in
the unit after prolonged usage under normal operating conditions. As
shipped, the coolant guantity should approximately £fill the entire
cylindrical tank. However, loss of up to 10 percent of the full tank
capacity should not impair cperating efficiency of the Attenuator.
Inspect occasicnally around the lower portion of the clamping bands
for possible coolant leakagé. Tighten clamping screws if required.
Under very unusual conditions, it might become necessary to replace
the O—ring-ﬁeal at the input end (#8110-039), or output end (#5-176),
or the special cover seal (#2430-089) on the output end. For replace-

ment, proceed as described in paragraph 2 of this section.
: L
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. RF Input and Output Connectors

The input and output connectors are both of a special Bird
E;Quick—éhange tQc" design which permits easy interchange of connectors
with only simple tools. This frocess does not in any way disturb
 __.the coolant geal or interfere with the essential coaxial continuity
of the Attenuator.
To replace any of‘the RF input or output connectors, proceed
as follows:

(1) Remove the four #8-32 X 5/16" pan head machine screws
from the corners of the RF connector.

(2) Pull connector straight out.

(3) Reverse'the above procedure to install new connectorn,
making certain that the projecting center contact pin
of the "QC" connector is carefully engaged and properly
aligned with the mating socket of the Attenuator.

The "QC" connector may be readily replaced, as above, with other

AN Standard Type connectors if specially obtained from Bird Electronic

corporation. Other "QC" connector types'available are as follows:

Female N A4240-062 Female LC 4240-031 Female C 4240-100

Male N 4240-063 Male LC A4240C-025 Male C 4240-110

Female HN A240-268 Female LT 4240~018 Female UHF 4240-050
(80-239)

Male HN 4240-278 Male LT 4240~-012 Male UHF 4240-179
} {(PL-259)

7/8" EIA Flanged 4240-002

—age
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REPLACEMENT PARTS LIST

RF Section Assembly
Radiatof Assenbly
Connector, Female N (2)
Handle; Radiator
Clamping Band Assembly (2)
O-Ring, Vent Plug
Breather Vent

Plug, Shipping {Vent) -
Chain Assembly |
10C Transil 0il —..Q gal.
O—Riﬁg, Input Mtg. Seal’
Seal, Qutput Cover

Output Cover Assembly

0-Ring, Output Section Assembly

8325-676

8322-002~1

2430-123
4240-062
2430-028
2430-055
5-502

5-835

2450-049
8180-094
5-030

8110-039
2430-089

8325-015:

5-176




