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LIMITED WARRANTY

Ali products manufacturad by Seller are wartanted to be free from defects In
material and workmanship for a perlod of one (1) year, unless otherwise specified,
from date of shipment and to conform to applicable specifications, drawings,
blueprints and/or sampies. Selter's sole obligation under these warranties shall be
to issue credit, repair or replace any item or part thereof which is proved to be
other than as wamanted; no allowance shall be made for any labor charges of
Buyer for replacement of pars, adjustment or repairs, or any other work, unless
such charges are authorized in advance by Setler. :

If Seller's products are claimed 1o be defective in material or workmanship or not
to conform to specifications, drawings, blueprints andfor samples, Seller shall,
upon prompt notice thereof, elther examine the products where they are located
or issue shipping instructions for return to Seller {transportation-charges prepaid
by Buyer). In tha svent any of our producls are proved to be other than as
warranted, transportation costs {cheapest way) to and from Seller's plant, will be
horme by Seller and reimbursement or credit will be made for amounis 8o
expended by Buyer. Every such claim for breach of these warranties shall be
deemed to be waived by Buyer untess made In writing within ten (10) days from
the date of discovery of the defect. :

The above warranties shall not extend to any products or parts thereof which have
peen subjected to any misuse or neglect, damaged by accident, rendered
defective by reason of improper instafiation or by the performance of repairs of
alterations outside of our plant, and shall not apply to any goods or paits thereof -
furnished by Buyer or acquired from others at Buyer's request andfor to Buyer's
specifications. In additon, Seller's warranties do not extend to the failure of tubes,
transistors, fuses and batteries, or to other equipment and parts manufactured by
others except to the extent of the original manufacturer's warranty 10 Seailer.

The obligations under the foregoing warranties are fimited to the precise terms
thereof. These warranties provide exclusive remedies, expressly in lieu of ali other
remedies including claims for special or consequential damages. SELLER
NEITHER MAKES NOR ASSUMES ANY OTHER WARRANTY WHATSOEVER,
WHETHER EXPRESS, STATUTORY, OR IMPLIED, INCLUDING WARRANTIES OF
MERCHANTABILITY AND FITNESS, AND NO PERSON IS AUTHORIZED TO
ASSUME FOR SELLER ANY OBLIGATION OR LIABILITY NOT STRICTLY IN
ACCORDANCE WITH THE FOREGQING. :

MODELS COVEHEB IN THIS INSTRUCTION BOOK

8080 8164 8173
8085 8166 8431
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SAFETY PRECAUTIONS

The following are general safety precautions that are not
necessarily related to any specific part or procedure and do not
necessarily appear elsewhere in thig publication,

Keep away from live circuits,

Operating personnel must at all times observe nommal safety
regulations. Do not attempt to replace parts or discomnect an RF
transmission or any other high voltage line while power is applied.
Wwhen working with high voltage always have someone present who is
capable of rendering aid if necessary. Personnel working with or
near high voltage should be familiar with modern methods of resusci-
tation.

The following will appear in the text of this publication and is
shown here for emphasis.
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* CAUTION *
* w
* Do not operate these loads continuously above their *
* maximum power ratings, Load failure will result. *
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WARNING

transmission line while RF power is being applied.

Leaking RY energy is a potential health hazard,
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*

*

* Never attempt to disconnect the equipment from the
®

*

*
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WARNING

* *
* *
* This product contains a resistor substrate made of *
* peryllia oxide., This is a potentially toxic ceramic *
* and may be harmful to your health. Beryllia oxide *
* must be disposed of in accordance with the legal *
* gtatutes dealing with hazardous material. *
&* *
* *
* *
* *

Do not attempt to repalr this unit, but return to
BIRD ELECTRONIC CORPORATION.
AR AR AR AT AR AL LT AR RR A AR AR ARRRRAAAR AR AR A A A bk ok k®
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SERIES B(O00 TERMALINE® LOAD RESISTCRS

INTRODUCTION

PURPOSE AND FUNCTION

The Series B000 TERMALINE® Load Resistors are portable, gereral
purpose 50 ohm coaxial transmission line temminations. They are
self-contained units, ligquid free and air cooled, requiring no out-
side power source or additional equipment. They provide accurate,
dependable, and practically nonreflective terminations for testing
and adjusting transmitters under nonradiating conditions. Thesa
loads are useful for the following purposes:

a, As a substitute antenna.

1. PFor tuning RF transmitters under nonradiating condi-
tions,

2. For making routine tests and adiustments.
b. &s a substitute for any circuit loading element.
c. To measure, with a suitable indicating device, the power
output of any coaxially transmitted RF sigral within their

rating.

PERFORMANCE CHARACTERISTICS AND CAPABILITIES

Series 8000 dry loads can absorb thelr iandividual maximum rated
RF power levels continuously and dissipate them harmiessly as heat
over their entire frequency range. Because they are dry, they are
attitude insensitive and can therefore, with some restrictions, be
used in any position. Consult the Specification $heet, Page vi, for
a listing of their individual power ratings, freguency ranges, and
VEWR values.

DIMENSIONS AND WEIGHT

Consult the Specification Sheet on Page vi for the size and
welght of each load.

POWER AND UTILITY REQUIREMENTS

These loads are passive devices that are self-contained and do
not require any external source of power or utility to function other
than the RF input power,

iv




ENVIRONMENTAL REQUIREMENTS

These loads should be operated in a dust and vibration-free
environment. The ambient temperature range should remain between
—40°C and +45°C (-40°F and +113°F) for proper coperation, Allow at
least six inches of clearance around the units to permit an unimpeded
access of convection air currents for adequate heat dissipation.

ITEMS FURNISHED

Series 8000 Loads are normally equipped with a Quick-Change "QC"
connector for convenient and easy interchange with other AN type "QC"
connectors, Model 8431 has & Small Quick~Change "SQC" connector
which is not interchangeable with "QC" types, Consult the Specifica-
tion Sheet, Page vi, for the connector type normally supplied with
each load.

ITEMS REQUTIRED

The only other item required is a mating connector on the
coaxial transmission line to which the load will be connected.

TOOLS AND TEST EQUIPMENT

Oniy a screwdriver will be necessary for changing the ¥gc”
connectors, None of these loads are subject to any further disassem-
bly, BAn ohmmeter or resistance bridge with an accuracy of 1% or
better, at 5C ohms is useful for checking the resistance value of the
RF section assembly,




SPECIFICATIONS FOR 80C0 SERIES TERMALINE® LOAD RESISTORS

IRpPedanCe,assonsscacoosassasonssassassess

Ambient TemperatUre.usescassvoccnosannas

Cooling Methodecesnonsscvesnonsnnossscens

50 ohms nominal

-40°C to +45°C
(«40°F to +113°F}

Convection alr currents

Operating Position.ceveesassnssccossssacas ANy ¥t
MAX, FREQ WT,
MODEL MAX, VSWR CONNS. WATTS MHZ SIZE 0Z.
80BG 1.1 dec-1000 H-Mt 25 de-3500 5-9/64"L x 1-1/4"5q G
1.25 1060-3500 {130.6 x 31.Bmm) (2554}
8085 1.1 de-1000 N-Mt 50 de-3500 5-9/64"0 x 1-3/4"Sq 15
1.25 10406-3500 {130,6 x 44,5mm) (425qg)
8164 1.1 de-1000 N-Ft 100 de-2400 6~63/64"L x 2-3/4"Sg 48
1.25 1060-2400 (177.4 x 69.%9mm) {1.36kqg)
8166 1.1 de-1000 N-Mt 1850 de-2500 7-31/64"L x 4"Sg 96
1.2 1600-2500 (120¢ x 101.6mm) (2.72kg)
8173 1.% d4c-1000 N-Ft 300 dc-2000 9"L x 9-9/16"H 100G
1.25 1600-2000 x 5-1/8"W (2.84kqg)
(228,6 x 242.9
x 130, 2mm}
8431 1.1 de~1000 N-F* 500/600 dc-250C 13=7/64"L x 7-1/8"H 206
1.25 1000-2500 ® 9-1/4"W (5.9kg)

t  "QC" Connector
*  "SpC" Connector
t1 See Text

vi

{333 x 183 x 2Z35mm)




SECTION I - INSTALLATION

1.1 LOCATION

1~2. Allow at least six inches of clearance around these units to
permit an unimpeded access of convection air currents for adequate
heat dissipation. Place the loads to permit the shortest possible
cable length between the units and the transmitting equipment.

1-3, . GENERAL

1-4. These loads may be used for portable operation or fixed
installation. The Models 8080, 8085, and 8164 are, in general, light
encugh to be attached directly to the mating RF connector of another
device such as a Bird THRULINE® Wattmeter or simply set on the
workbench like the Models R166, 8173, and 8431, Attach the load
resistor as close as possible to the transmitter's output and use
only suitable connectors. Try to copnect direct to minimize cable
length and avoid the use of adaptors as much as possible. The Model
8166, because of its weight, has a provision for special mounting,
The housing has four tapped mounting holes on one side. They are 1/2
inch (13mm} deep for 8-32 screws and arranged in a 6-3/8 inch x 1-3/4
inch (162 x 44.4mm} rectangle., The Model 8431, mounted hcrizontally,
will dissipate up to 500W, mounted vertically, up to 600W. Model
8173 should be operated only in a horizontal position.




SECTION II -~ THEORY OF OPERATION

2-1. GENERAL

2=~2. The resistive element in these dry TERMALINE® ILoads is
individually selected for its accuracy, and enclosed in a heat sink
housing. The housing is specially contoured inside to provide the
load with its unusually low reflection characteristics throughout its
entire frequency range. The housings for the 25, 50, 100, and 150
watt models are deeply slotted and painted black with a lusterless
finish to improve their heat dissipation. Models 8173 and 8431 ave
fabricated with sheet metal fins to more efficiently meet their
higher heat dissipation requirements.

-2 -




SECTION II] -~ OPERATING INSTRUCTIONS

3-1. USE AND FUNCTION OF CONTROLS

3~2, These loads, being passive devices, have no indicators or
operating controls.

3-3, INITIATL, ADJUSTMERTS

3-4, No initial adjustments are required other than to connect the
load to the RF source by means of a coaxial cable equipped with a
suitable matching connector plug.

3-5, START-~UP

3-6, Connect these lcads to the transmitting eguipment under test
with 50 ohm coaxial cable where necessary (RG-BA/U, RG-9/U, RG=213/U
or equal) equipped with a suitable plug which mates with the RF input
connector of the load. After the load has been connected to the
transmitter, proceed according to the transmitter manufacturer's
instructions. When reconnecting the antenna, it may be necessary to
slightly readjust the transmitter due to possible differences in VSWR
between the load and the antenna system.

37, NORMAL OPERATION

TR AR AR A AR AR TR AR R AR AT AR AR A AT kA A R kAR AT kAR

* CAUTION *
* ®
* Do not operate these loads continuously above their *
* maximum wattage ratings. Load failure will result. *
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3-8, Having no indicators or operating controls, these loads
require no special operating procedures or surveillance when the
stated performance limits are not exceeded.

3-9, OPERATION UNDER EMERGENCY, ADVERSE OR ABNORMAL CONDITIONS

3-10. These units will sustain an input moderately greater than
their maximum rated power for short pericds of time. Such loading
must be spaced at reasonable intervals to allow sufficient time for
cooling to a safe temperature. Apply the excessive power for a few
minutes at most and allow at least a half hour for adequate cooling
before reapplying power, Because of the excessive heat generated by
overloading, tcouch the load with caution to aveid painful burns,

3-11, SHUTDOWN
3-12. These loads, being passive devices, have no cperating controls

to be turned off. Their source of RF power must be turned off
instead.

-3 -




3~13, EMERGENCY SHUTDOWN
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WARNING

transmission line while RF power is being applied.

Leaking RF energy is a potential health hazard.

* *
* *
* Never attempt to disconnect the eguipment from the *
* *
* *
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3I~14, Turn off the RF power at its source.




SECTION IV - MAINTENANCE

4-1. TROUBLE SHOQTING

PROBLEM POSSIBLE CAUSE REMEDY
Excessive Transmitter power Reduce transmitter power.
Overheating too high

Faulty RF resistor Return to factory for

repair.
High or Low DC Faulty RF input Replace,
Resistance Values "OC" connector
Pey Paragraph 4-12
Loose "QC* Tighten with screwdriver,

connector

Faulty RF resistor Return to factory for
repair.

4-2, CLEANING

4-3, The outside surface of these loads should be wiped free of
dust and dirt when necessary. The principle maintenance required by
the operator will be to periodically wipe the accumulated dust and
lint off of the radiator fins. Excessive collection of dust and lint
on the cooling fins will interfere with efficient dissipation of
heat. If the Teflon insulator or metallic contact surfaces of the
connector should become dirty or grimy, wipe them off with a soft
cloth. Use a contact cleaner that is self-drying and non residue-
forming to clean the hard to reach internal portions.

4-4, INSPECTTON

4~5, With the rugged and simple construction of the loads, periecdic
inspection will be necessary at only about six-month dintervals.
Inspection should include the items listed below:

a. Cleanliness -~ KXeep the housing and connector free of
grime {see Paragraph 4-3}.

b. Inspect the load for completeness and general condition of
the equipment.

¢. A Troubleshooting Chart, see Paragraph 4-1, lists the
commonly encountered problemg, their possible causes and
remedies. Use this chart as a guide when analyzing symptoms.




46, PREVENTIVE MAINTENANCE

4-7, bue to the basic simplicity of construction, the major
requirement for preventive maintenance is to’-keep the ‘equipment
clean, particularly the radiator fins. It is important to maintain
the heat transfer efficiency of the cooling fins.

4-8. REPAIRSE

Bk ANARA R I RT RN RTR AT AR LRI R TR R R AR AR RRR TR IR R AR AR AR R AN RE
WARNING

*

* *
* This product contains a resister substrate made of *
* heryllia oxide. This is a potentially toxic ceramic *
* and may be harmful to your health. Beryllia oxide *
* nmust be disposed of in accordance with the legal *
# gtatutes dealing with hazardous material. - *
* &
*x *
w *
% *

Do not attempt to repalr this unit, but return to

BIRD ELECTRONIC CORPORATION.
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4-9, Due to the unitized nature of the construction, these loads
are not field repairable other than replacement of the "QC" connec-
tor.

4-10, Repairs beyond what is covered in this instruction book will
require return of the eguipment to Bird Electronic Corporation for
service, Please consult the factory.

4-11. CALIBRATICN

4-12, DC Resistance ~ Check the condition of these load resistors by
accurate measurement of the de¢ resigtance between the inner and cuter
conductors of the RF input connector. Use a resistance bridge or
ohmmeter with an accuracy of 1% or better at 50 ohms for this
purpose. The measured resistance should be & nominal 50 ohms, It
should not deviate by more than +2 ohm from this value,

4~13., DISASSEMBELY

4-14. Except for the "QC" connector, "SQC® on Model 8431, there is
no disassembly posesible with these loads. To change the connector
use the following procedure.

4-15. RF Connector - The connector is a "QC" design which permits
easy interchange with the use of conly a screwdriver. This process
does not interfere with the essential coaxial continuity of the load

resistor RF input. For replacement, proceed as follows:

a. Remove the four 8-32 x 5/16 pan head machine screws from
the corners of the RF connector.

b. Pull the connector straight out of its socket.

-6 -




4~16. REASSEMBLY

4~17. RF Connector - To install a new connector, reverse the
procedures 1in Paragraph 4-13, Disassembly. Be sure that the
projecting center pin on the connector is carefully engaged and
properly seated with the mating socket of the load resistor input.



SECTION V ~ PREPARATION FOR RESHIPMENT

5=1, GENERAL

5=2, Wrap the RF connector with padding and tape securely in place.
Pack and brace the load in a suitable shipping container; a corrugat-—
ed paper box should suffice,




SECTION VI -~ BTORAGE

6=1, GERERAL

62, Ho special preparations for storage are necessary other than
to cover the equipment to keep out dust and dirt. Store these units
in a dry and dust-free environmment where the ambient temperature will
remain within the =40°C to +43°C (-40°F to +113°F} working range of
the 1loads.



MODEL 8164645 TERMALINE LOAD RESISTOR

PARTS LIST

GENERAL

This section contains an iustrated kst of alf replacement parts for the Model
8164-045 Termaline Coayial Load Resistor. The parts are grouped into one major
assembly,

PARTS LIST

Figure 1 is 2 parts illustration of the Coaxial Load Resistor. Along with the it-
lustration is a parts jist containing all of the replaceable components of the Coaxial
Load Resistor. If a part is found to be defective, and is not contained in this list, it is
pot availabie for replacement and the assembly to which it belongs must be replaced.
The parts iist is broken down into the following column structure! .

a. INDEX NO. The numbers in this column identify the location of parts
within an illusttation, For example, the INDEX NO. 1-3 describes item 3 lo-
cated within Figare 1.

b, DESCRIPTION. The fuli name and descriptive data needed to identify and
oxder replacement parts are contained within this columa. The descriptions are
indented to indicate relationship to the next higher assembly.

¢. CAGE CODE. Parts manufacturers azc identified in this column by their
Commercial and Government Entity (CAGE) codes. Bird Electronic Corpora-
tion (70998) is the only producer of replacement parts for the Load Resistor.

¢. MFEG PART NO. The original manafacturer’s part number is contaiaed in
this column.

e. QTY. This column indicates the quantity of each part used in the assembly
but not necessarily the total quantity used in the unit.

QUICK CHANGE CONNECTORS

The RF input connector can casily be changed to mate with most common con-
nector types. The following is a list of ail of the “quick change" connectors manufac-
tured by Bizd Electronic Corp. for use with the 8164-045 Coaxial Load Resistor:

N-Female 4240-062 LF-Female 4240-018
N-Male 4240-063 I'F-Male 4240-012
{iN-Female 4240-268 C-Female 4240-100
HN-Male 4240-278 C-Male 4240-110
1.C-Female  4240-031 UMHP-Female  4240-050
LC-Male 4249-025 UHF-Male 4240-17%

7/8" BIA Air Line  4240-002

- 30—
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WARNING

The resistor (Item No. 2) contains berylfium oxide as a major
ingredient,

The following precautions should be observed:
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Avoid breathing dust from these parts.

Avoid in any way aliowing the ceramic from entering into the
body. Be especially careful when handling small or sharp
edged broken pieces.

Avoid coming in contact with the body where cuts or minor
abrasions are present,

Wash hands after handling this material and before cating or
smoking.

Great care should be taken when disposing of this matezial.
All remains of the resistor should be carefully wrapped or
placed in a separate container and disposed of according to
the laws governing disposal of hazardous material in your lo-
cale,
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LEGEND FIGURE 1

L e e N L L

INDEX | BESCRIPTION CAGE MFG.
NO., 11234567 CODE: PART NO. : QTY
i- LOAD RESISTOR, Coaxial, ......... 70998 8164-046 REF
Model 8164-045, Assembly
-1 . HOUSING, Load resistor . . . ........ 0998 8164-042 1
-2 CRESISTOR ..o e 70998 8160-010 i
-3 CCLAMP, Resistor oo 70958 8160-C08 1
-4 . SCREW, Clamp, resistor . ... ........ 70998 8160-011 1
-5 PLUG. 70998 8164.003 1
-6 . CONNECTOR, Male N, assembly . ... | 70998 4240-063 1
-7 . SCREW, Machine, pan head, ........ COML 4
#6-32 x 1/4 inch 1g,
-8 . NAMEPLATE, Modei 8164-045, metal | 70998 8164-051 1
-9 .SCREW, Set, cone point, ........... COML 4
#10-32 x 3/16 inch lg. stk pk.
-10 CEMBLEM, Bird ..ol 70998 4600-012 1
-1 LABEL, Caution ... ... Lol TI998 8080-014 1
-12 CEABEL, Warning .. ...l 70998 8164-049 i
-13 CROD, Support ... 70598 8164-048 1
14 L RING, Mounting ... ... 70998 8160-006 1
-15 JINSULATOR, Teflon ool L TO598 8160-009 1
-16 CFITTING, Resistor oo TG998 8160-007 1

-11-
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SECTION A-A

Figure 1, Model 8164-045 Termaline Load Resistor
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NOTES










