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purchaser's sole and exclusiye remedy shall be 
limited to refund of the purchase price. We shall 
have no-obligation if defects-resultfiom improper 
use, operation above rcitedcapacities, repairs:not 
made by us, or misapplication o{ the equipment. 
Our warranty does not extend to the failure of 
semiconductor devices and batteries, Qr to equip
ment and ~ made- by others except to the 
extent of the original manufacturer's warranty to 
us. No other watranty is expressed or implied. 
Bird Electronic Corporation is not liable for 
consequential damages. 

General Terms, Conditions of Sale 
TELEPHONE, TEI.EGRAPH ANO CONDITIONS OF SALE 
CABLE ORDERS Determination of price, terms and condi-
Factory telephone: (216) 248-1200 tions of sale and final acceptance of 
Telex: 706898 orders are made only at our factory in 
Cable address: BIFmELEC Cleveland (Solon), Ohio. Change orders 
0-U-N-S Number: 00-418-9957 subject to $20 administrative charge. 

Western Sales Office (California) 
Telephone: (805) 646-7255 PRICE CHANGES 

ADDRESS All prices are subject to change without 
All communications except when other- notice. Formal price quotations remain 
wise advised should be sent to the Bird valid for 60 days. 
Electronic Corpora1tion, 30303 Aurora 
Road, Cleveland (Solon), Ohio 44139, or 
to the appropriate regional sales office. 

ORDER BY NUMHER 
Please order by miodel number or part 
number. Wheneveir possible, include 
name of the item, r:anges or other signif
icant specifications. Be sure to include 
in your order any accessories or special 
calibration required. 

When modifications are desired to 
adapt an instrument for your special 
requirements, contact our Sales 
Department. 
SHIPPING INSTRIUCTIONS 
Unless specific instructions accompany 
the order, we shall 1use our judgement 
and select the best: method for your 
shipment. If reques~ed, repair parts or 
other items needed quickly will be 
shipped by air. 

Export shipments via air-freight save 
time and in many c:ases are less 
expensive than sur1ace modes. 

MINIMUM BILLING 
The minimum billing per 
order is $:25.00 

TAXES 
Applicable Federal, State or Local taxes 
that are in effect at the time of shipment 
will be added unless Certificate of 
Exemption is furnished by the 
purchaser. 

SPECIFICATIONS 
We reserve the right to discontinue any 
item without notice and to change phys
ical and electrical specifications at any 
time without incurring any obligation to 
incorporate new features in instruments 
or parts previously sold. For instruments 
offered with the "QC" Connector fea
ture, maximum VSWR values listed in 
the specifications are obtained with the 
connector type shown as "normally 
supplied." 

Listed power ratings tor aircooled 
terminations are valid to 5000 ft. For 
operation at higher elevations, please 
contact us for applicable derating factor. 

SPECIAL DATA 
Individual special performance data 
can be provided for most Bird products 
at a minimum charge of $40 per unit 

TERMS 
All prices are F.O.B. Cleveland (Solon), 
Ohio. Terms net 30 days for established 
accounts. 

Export Terms: Please request 
Overseas Representatives listing. 

QUANTITY DISCOUNTS 
Available on most equipment when 25 
pieces or more of the same model are 
ordered. Please inquire. 

CUSTOMER SERVICE 
Bird maintains a complete repair and 
recalibration department at Solon. This 
department is set UE> to provide the best 
possible service of Bird equipment 
Repairs will proceed as soon as the 
instrument is received with your author
ization. Repair charges are kept at a 
minimum. If you require a firm quotation 
before repairs proceed, please advise 
and a quotation will be sent promptly. All 
instruments returned for repair
recalibration must be shipped prepaid 
and to the attention of the Customer 
Service Group. 

Each instrument repaired is 
thoroughly checked and recalibrated to 
original specifications. The material 
used and work performed are war
ranted for 90 days with the exception of 
semi-conductor devices and batteries. 

DISTRIBUTORS 
Bird ~ uipment is stocked throughout 
the United States and overseas. Inquire 
at Solon or the West Coast Sales Office 
for distributor located closest to you. 
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iHRULfRFJAndRFPOWEB~NALYS~TC---R __ _ 
- Wattmeters 

In all realistic communications operations, RF Power flows 
in both directions in a transmission line, in forward and 
reflected waves whose interference produces standing 
waves. Only an "in-line" wattmeter with high directivity and 
accuracy can deliver the measurements needed for profes
sional system performance. The THRULINE Wattmeter has 
proven to be such a reliable instrument, that it has been 
supplied to the Federal Aviation Administration (FAA) for 
applications critical to passenger safety, and it has been 
nomenclatured since 1969. 

For design, operation and measurement of communica
tions systems from a few milliwatts to hundreds of kilowatts, 
there is no equal to the array of THRULINE• instruments, 
which have become the Standard of our Industry since the 
'50s. We have made wattmeters for coaxial transmissions of 
voice, television, data, aeronautical and space guidance, 
medical RF applications, chip sputtering-in short any type 
of intelligence encoded on a carrier from 80 kilohertz to 
4000 megahertz. The basic demands concernin9 commu
nications power instruments have not changed since the 
first coax line: Since the communication often concerns 
emergencies (police, fire), life-dependent navigation (flight 
patterns, space guidance) or expensive instruments in huge 
audiences (broadcasting), the test equipment must be sev
eral times more reliable than the transmitters, must always 
be ready and must have earned your trust. 

THRULINE instruments can be left in the line for continu
ous monitoring of either the transmitter power output or the 
amount reflected by the antenna. These two quantities are 
actually the most important transmission parameters: 
Tuning for minimum reflected power results in a good 
match of the load (antenna) to the line, and adjusting the 
transmitter for maximum forward power into a matched 
antenna approaches ideal design goals. These optimum 
system adjustments result in a low Voltage Standing Wave 
Ratio. If actual VSWR data are required, they are easily 
obtained from the intersection of the forward and reflected 
power levels on nomographs furnished (analog wattmeters) 
or read directly and monitored continuously (digital RF 
Power Analysr' wattmeters). 

The frequency range and power level of most THRU
LINE9 wattmeters is determined by a low cost Plug-in Ele
ment. Here are some general recommendations regarding 
Element selection: Since most transmission facilities are 
assigned a frequency and power level, one or two Elements 
is all that's needed. Broadcasters may want to order two 
identical Elements at the same time and keep one in a safe 
place after recordin9 the meter readings obtained by each. 
If ever a question arises about recalibration (e.g. in case an 
Element has been dropped on a cement floor), a quick 
comparison with the original twin could save time, effort and 

inconvenience of shipping the whole wattmeter back for a 
checkup. For better resolution of low reflected power levels, ■ 
we recommend a second Element 1 /1 O the power of the 
forward Element. Digital RF Power Analyst9 THRULINE9 
Wattmeters require two such Elements for VSWR and 
Return Loss function, while Series 4410 Wattmeters don't 
need a more sensitive Element since each already has 7 
power levels. 

Just like various razor blades that fit the same razor, not 
all elements th~t frt into the same size socket hole perform 
the same way. Bird Plug-in Elements are backed not only by 
decades of experience, assiduous and perservering circuit, 
material and manufacturing process improvements, but 
their accuracy is based on a singular set of standards and 
proprietary test procedures that result in product unifor
mity and field interchangeability. 
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Specifications 
model43 
Power Range 1 OOmW to 10kW using Bird 

Plug-in Elements. Accuracy not guaran
teed with components not supplied by Bird. 

Frequency Range 0.45 to 2300MHz 
Insertion VSWR with N Connectors 1.05 

max. to 1000MHz, 1.1 max. to 2300 MHz 
Accuracy ±5% of full scale. 
Connectors QC Type (Female N normally 

supplied) 
Finish Light Na~ grey baked enamel 

(MIL-E-15090) 
Nominal Size incl. conn. 6Ye• x 5Ya• x 3¾• 

(175 x 130 x 92mm) 
Wel$1ht 3 lbs. (1.4kg) 
Optional Carrying Case CC-1: Wattmeter 

& 9 Elements; CC-3: Wattmeter & 8080 
or 8362 (25W Load) & 6 Elements; EC-1: 
12 Elements 

Model 43 
0.45-2300MHz 
o.1-1opoo watts 

Bird engineers designed the Model 43 for a long, trouble
free life more than 3 decades ago, and while we don't prom
ise that every "43" purchased today wiff perform like new in 
2016, we know that units purchased when the THRUUNE• 
Wattmeter was first introduced are stiff in service today. 

The key to its longevity and component interchangeability 
between an early or a current instrument is its modular con
struction of rugged, cast materials: The familiar round
cornered, diecast aluminum housing protects a recessed, 
shock-mounted 30 microampere meter as well as the 
nucleus of the power-sensing system- a silver-plated 
brass heavy cast line section, precision-machined to the 
exact same dimensions as the first one three decades ago. 
The heart of the system, the Plug-in Elements which deter
mine frequency-range and power-level of the wattmeter 
readings, fit tightly into the precision bore and are pressed 
down motionless against the depth-controlling platform. 

We maintain sets of highly accurate Metrology and Pro
duction Test Standards along with a history of mean devia
tion values, applied meticulously in exacting test procedures 
insuring the accuracy and inteQrity of original equipment 
and replacement components. 

In case of damage-e.g. an accidental drop from an 
antenna tower-any of these modular components can be 
replaced and your Bird restored to like-new condition easily. 
Listed accuracies can, of course, not be guaranteed with 
components not supplied by Bird. 

We are constantly adding special features geared to your 
needs in specific RF power measurement situations. Two 
recent examples are new very low, double-digit milliwatt 
level Plug-in Elements of Cellular Radio Telephone fre
quencies and the addition of a new Mini-UHF Quick
Ch~nge Connector to the twenty-eight choices already 
available. 

Plu9-in Elements ranging from 100 milliwatts to 10,000 
watts in frequency bands from 450 kilohertz to 2300 mega
hertz are tabulated on page 5. More than two dozen different 
QC Quick-Change RF Connectors are illustrated on page 
35. Accessories fike the variable RF Signal Sampler {page 
12), Directional Coupler Elements (page 32), a non-

Standard Element RF Sampler Element 

Coupler Elements: For RF signal observation on a scope, tor spectrum 
analysis or for frequency counting and control, use Model 4274-025 
wide range RF Sampler Element This non-directionaJ coupler delivers 
an unrectified signal at about -50d8 ±2d8 from 25-tOOOMHz tapering 
down to -66d8 at 2MHz. Main line power should not exceed 500W 
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directional Sampler Element (page 4) and a new Relative 
Field Strength Element (page 12) further enhance the use
fulness of this extraordinary instrument Carrying Cases to 
protect your investment (CC-1 & CC-3 for the Wattmeter, 
EC-1 for extra Elements) are shown on page 36, and a two
way mobile Test Set on page 27 contains a Wattmeter, load, 
Variable Signal Sampler and spare Elements. Whether you 
are a new user or an RF "pro" who goes back with Bird to 
the time the model 43 was launched, you'll find this THRU
LINE• Wattmeter user-friendly and simple to keep it that 
way. Its four components include: 
Line Section: A very precise 50 ohm coaxial air line is 
designed for insertion into the transmission line between 
transmitter and antenna or load. The line section is 
equipped with a socket into which the Plug-In element with 
the desired ~wer and frequency range is inserted. It is also 
equipped with QC Connectors described below: 

QC Type Connectors: The Bird model 43 is normally 
supplied with Two Female N Connectors. However, at the 
time of ordering, other types of connectors may be specified 
including: Male or Female BNC, TNC, UHF, C, SC, LC, N, 
SMA, HN, LT, General Radio Type 874, 7/a• EIA Flanged and 
Mini-UHF. All of these QC Connectors are interchangeable 
in the field without affecting the instrument's calibration. 

Indicating Meter: A shock-mounted 30 microampere 
meter with 3 expanded scales of 25, 50, 100 unit calibration 
to permit full scale direct power reading from 100 milliwatts 
to 10,000 watts. 

Plug-In Elements: These elements read both forward or 
reflected power as indicated by the direction in which the 
arrow is pointing. Frequency range and full scale power are 
marked on each element Use a lower power element (e.g. 
10:1) for increased resolution of reflected power readings. 

Remote Installation: When it is more convenient, the RF 
line section can be easily removed from the model 43 case 
and inserted at any desired point in the line. The meter may 
then be located at another point for optimum visibility. 3? of 
meter cable is supplied in the instrument housing for this 
purpose. Additional lengths available as required. 

CC-3 Carrying Case with 
8080 Load and Model 43 
customized for cellular service 

Plug-In Elements: When ordering, specify catalog number 
and THRULINE model number. 

Table 1 
Standard Elements (Cataloa Numbers) 

F Bands(MHz) 

::= 2- 25- 50- 100- 200- 400-
30 60 125 250 500 1000 

5- - 5A 58 SC 50 SE 
10- - 1M 108 10C 1()0 10E 
2SWIII - 25A 258 25C 250 25E 
SO watts 50H 50A SOB soc SOD SOE 

100watts 100H 100A 100B 100C 100D 100E 
2SOwatts 2SOH 2SOA 2SOB 250C 2SOD 2SOE 
SOOwatts 500H 500A 500B 500C 5000 SOOE 

1000- 1000H 1000A 10008 1000C 10000 1000E 
2500wlllla 2500H 
sooowana 5000H 

Table2 
Low-Power Elements 

1 watt Cat. No. 2.5watts Cat. No. 
30-35 MHz 030-1 30-«) MHz 030-2 
35-40 MHz 035-1 40-50 MHz 040-2 
40-50 MHz 040-1 5CMIO MHz 050-2 
50-60 MHz 050-1 60-80 MHz 060-2 
60-80 MHz 060-1 80-95 MHz 080-2 
80-95 MHz 080-1 95-1SOMHz 095-2 -N-125MHz 0.-1 ,._MHz 150-2 

110-180MHI 110-1 200-300MHz 200-2 

~R t .. 1 21!1M&OMHz 250-2 
200-1 400-850 MHz 400-2 

275-450MHz 275-1 800-950MHz 800-2 
425-850MHz 425-1 
800-950MHz 800-1 

Elements (Catalog Numbers) 

Power 

1 wait 
2.5-

Swlllla 
10watts 
25watts 50-100.-

250 

Table& 
Milliwatt Elements 

Cat. 
100mW No. 

72-78 MHz 430-2 
10S-120MHz 431M 
125-138MHz 4»9 
160-175 MHz 430-10 
328-336 MHz 430-3 
«IIM20MHz 430-7 
4111M70MHz 430-8 
800-800MHz GMfll 

F Bands (MHz) 
1100- 1700- 2200-
1800 2200 2300 

1K 1L 1M 
2.6K 2.5L 2.5M 

SK SL 5M 
10K 10L 10M 
25K 25L 25M 

N:tlNtw:,tftoJ.a. 

Numbers) 
Frequency Band 
.45 to 2.5 MHz 

Cat. 

1000P 
2500P 
SOOOP 

10000P 

Cat. 
250mW No. SOOmW No. 

70 MHz~ 72-78 MHz~ 
72-78 MHz 430-22 10S-120MHz 430-26 

108-118 MHz 430-24 ~MHz~27 
130-150 MHz 430-13 328-336 MHz 430-28 
150-180 MHz 430-15 455-470 MHz 430-30 
35338 MHz 430-18 ~MHz ~108 
8DMOO MHz ~108 

1700-1790MHz ~17 

Additional Accessory Elements on pages 12, 32, 36. 
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Multi Range Wattmeter 
model 4304 

• 1 Watt to 500 Watts 
• Broad Band Frequency Range: 25 to 1000MHz 
• Four Built-In Power Ranges,RF Sampling Port for 

Frequency checks, etc. 
• Low VSWR, Low Insertion Loss 
• Rugged Shock-Resistant Design 
• Engineered To Handle Rough In-The-Field Conditions 
• Field-Changeable sac (Small-Quick-Change) 

Connectors 
Model 4304 features operational simplicity. The desired 

RF power range is selected with the right hand switch. 
Power is read directly and has a dependable accuracy of 
±6% from 100 to 512MHz and ±7% from 512 to 1000MHz. 
In the low frequency range of 25 to 100MHz. a correction 
factor chart, provided on the back panel, keeps measure
ment tolerance below± 7%. The entire length of the mea
surement scale is usable. With the model 4304, there are 
no off-limits at the scale bottom as is common in ordinary 
broad band wattmeters. 

Unless otherwise specified, the model 4304 meter comes 
equipped with two female UHF type sac connectors (SO-
239). Bird sac connectors are also available in female N 
(Catalog No. 4100-014). 

Insertion loss with this new meter design is less than 
1 /1 OdB to 1000MHz. We call your attention to this low figure 
because Bird model 4304 is the wide-band meter that deliv
ers it And it does so consistently! 

Specifications 
model4304 
Power Range 15, 50, 150 and 500W 
Frequency Range 25 to 1000MHz 
Insertion VSWR with N Connectors 1.05 max. 25 to 512MHz 

1.10 max. 512 to 850MHz 
1.15 max. 850 to 1000MHz 
(1.2 max. 800 to 1000MHz with UHF connectors) 

Accuracy ± 7% of full scale (with correction factor) ~5 to 100 MHz 
±6% of full scale 100 to 512MHz 
± 7% of full scale 512 to 1000MHz 

RF Sample Output Fixed at -43dB ±SclB from BNC (Female) port 
Connectors SOC type (Female UHF normally supplied) 
Finish Medium blue baked enamel 
Nominal Size 63/a• x 57/-,a• x 311/-,a• (175 x 138 x 94mm) 
Weight 2¼ lbs. (1 kg) 
Optional Carrying Case CC-1: Wattmeter; CC-3: Wattmeter & 

8080 or 8362 (25W Load) 

Directional Wattmeter 
model 4370 

Broad-Band 25 to 520MHz, Wide Range .02 to 500 
Watts: The model 4370 THRULINE Directional Wattmeter 
is a portable bench-type insertion instrument for measuring 
forward or reflected CW power. Its wide range and broad 
band coverage is accomplished conveniently by switches 
next to the readout Two frequency bands, a choice of for
ward or reflected display, and eight power ranges. 

In operation, a precision machined 50-ohm reference 
line-section is inserted between the signal source and the 
antenna, load or other component under power test. Scales 
are calibrated in watts as well as dB. The readout unit and 
the line-section may be separated by as much as 3 feet for 
operational convenience. 

Specifications 
Thrullne Directional Wattmeter 
model4370 
Power Ranges FWD 10, 25, 100, 500W; RFL 1, 25, 10, SOW 
Frequency Ranges 25-175MHz; 175-520MHz 
Insertion VSWR with N conn. 1.1 max. 
Accuracy ±5% of full scale 
Connectors QC type (Female N normally supplied) 
Finish Dark blue enamel and brushed aluminum 
Nominal Size 11 • x 919/Yi' x 57/Yl' (277 x 244 x 133mm) 
Weight 7¼ lbs. (3.3kg) 
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THRULINE® RF Directional Wattmeters with Superior 
Sensitivity, 7-Level Plug-Ins, ±5% of Reading Accuracy 

Model 4410A-battery-powered portable 
Model 4411-115/230VAC 50/60 Hz or battery portable 
Model 4410P-115/230VAC 50/60 Hz or battery 19" 

rack-mount 
Model 4412-115/230VAC 50/60 Hz or rechargeable 

NiCd battery operation 

You are probably familiar with our industry-standard 
model 43. The new series 4410 portables look a lot like the 
43 and share its ruggedness and simplicity of use, but after 
that the similarities end. Inside the 441 0 is an amplifier 
employing an inherently self-balancin9 measurement tech
nique. A patented bridge circuit-with its four legs divided 
between the base and each of the proprietary Plug-in 
Elements-permits reading accuracies without equal in a 
directional wattmeter with a 5000-to-one dynamic element 
range, and unaffected by temperature extremes.** 

The 4410 series Elements are used just like those of the 
lndustry-standarc;t model 43. They plug into the wattmeter's 
element socket and are simply rotated for either forward or 
reflected measurements. Each Element, however, provides 
seven power ranges instead of one, covering 0.01 /0.03/.1 / 
.3/1 /3/10 watts, 0.1 /0.3/1 /3/10/30/100 watts, 1 /3110/30/ 

Series4410 
Frequency Ranges 0.2-1000 MHz 
Power Ranges 0.002*-10,000 W 

4410P 

Seven overlapping Power 
levels with each Plug-In 
Bement: 0.002-10W, 
0.02-100W, 0.2-1000Wor 
2-10,000W, In frequency 
bands from 200kHz to 
1000MHz 

100/300/1000 watts or 10/30/100/300/1000/3000/10000 
watts-with full rated accuracy of meter READING from 
20% to 100% of each scale of the seven overlapping 
ranges, i.e. a 37dB (5000 to 1) power range! The desired 
range is instantly selectable by a rotary switch on the front of 
the wattmeter. 

This switch also includes a convenient battery test 
position. 

What can the 4410's incomparable dynamic range and 
accuracy do for you? We can t guess all the possible appli
cations, but consider these: 
1. Field-service use where a single handful of Elements will 

now cover unparalleled power and frequency ranges 
under wide environmental conditions-and anywhere 
else where dozens of Elements used to be required. 

2. Laboratory work where high accuracies and power levels 
as low as 2 milliwatts are required. 

3. Any application where accurate THRULINE• measure
ments at milliwatts, watts or kilowatts need to be per
formed simply, quickly and at minimum cost 

**See the specifications for temperature limits applicable to the 
lowest power Elements 

4410A 
* On the 1omw scale 

-
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AC-powered models are equipped with a Universal 
instrumentation-type AC connector and an external 1151230V 
selector switch. Batteries are easily accessible through a battery
compartment door. 

Each of these special 
4410- Elements Is like 
seven elements-In-one. 

Bird 4410 Series 
Plug-in Elements 
(Catalog Numbers) 

Table9 Table 10 Table 11 
Full-Scale Power and Fr9quenc:y (MHz) Aangea of 4410 Elements 

0-10, 30, 100, 300 mllllwatts 0-100 300 mllllwatts 0-1, 3, 10, 30, 100, 
1, 3, 10 watts 1, 3, 16, 30, 100 watts 300, 1000 watts 

IIHz PIN MHz PIN MHz PIN 
3G-50 441~ 25-80 4410-10 2-30 441G-3 
50-88 441N1 S0-125 4410-11 25-80 4410-S 
88-108 4410-27 100-2!50 4410-12 S0-200 4410,8 

100-152 4410-22 200-500 4410-13 144-520 4410-7 
150-250 4410-23 400-1000 441 0-14 200-1000 4410-8 
225-400 4410,,24 
40G-800 441G-25 
aoo-900 4410-26 

Table12 

0-10, 30, 100, 300, 1000, 
3000, 10,000 watts 

MHz PIN 
02 -o.535 4410-1 
0.45-2.5 4410-2 

_ ,_ 2-30 441G-4 

- -
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Specifications 
model 4410A, 4410P, 4411 and 4412 
Power Ran990.01 to 10W, 0.1 to 100W, 1 to 1000W, 10to 10000W 

full scale in one single Plug-in Element Any Bird Series 4410-
Element may be used. 

Fn99uency Range 200kHz to 1000MHz CW or FM. Select from 
«10-series Elements only. 

Insertion VSWR with N Connectors 1.05 max. (441 OP: 1.07 max.) 
Accuracy ±5% of READING, for any reading above 20% of the 

power range selected, for FM or CW signals without AM. This 
accuracy is maintained for a full 37dB dynamic range with each 
4410 Element (except No. 4410-1 0.200-0.535MHz, which is 
accurate to :1:10% of reading). 

Ambient Temperature Range Elements 4410-1 thru 8 and -10 
thru 14 are temperature-compensated for rated accurac1, from 
0°c to so0c (32° to 122°F), and 4410-20 thru 26 from 20 C to 
30°C (68° to 86°F). 

Over-range Protection To 120% of nominal full scale (i.e. 12W, 
120W, 1200W, or 12,000W). No damage or degradation to the 
unit will result, regardless of the Range Selector Switch position. 

Battery Life 4410A, 4410P and 4411 : 24 hrs. minimum with stan
dard 9Valkaline "transistor" battery (NEDA No.1604A supp
lied); 180 hrs. minimum with P/N 5-1576 Lithium battery 4412: 7 
hrs. minimum (rechargeable) 

Connectors QC 'rype (Female N normally supplied) 
Finish Light Navy grey baked enamel (MIL-E-1509()1 
Nomlnal Size incl. conn. 4410A, 4411, 4412: 63/e• x 51/e• x 3¾• (175 

x 130x92mmi 
4410P: 1g-x 51-d' x 315/,I' (483 x 133 x 100mm) 3 RU 

Weight 4410A, 4411 and 4412 31/1' lbs. (1.5kg); 4410P 5 lbs. (2.3kg) 
AC Power 4411, 4412 and 4410P 105-125/210-250VAC, S0l60Hz 

with integral selector switch 
Optional Carrying cases CC-1 : Wattmeter & 7 Elements; CC-3: 

Wattmeter & 8080 or 8362 (25W Load) & 4 Elements; EC-1: 12 
Elements 

Custom Test Sets Available: Such as this all-in-one Test 
Set (4410-030) above right containing a 4410 series THRU
LIN!=• Wattmeter with four 1 kW Elements covering 2 to 520 
MHz, a 100W dry Load, a Variable RF Signal Sampler, a 
BNC to N adapter, 2 cable assemblies, spare Lithium bat
tery, 2 manuals and a VSWR chart. all as currently supplied 
to the Armed Forces. 

This Test Set 14410-025) provides storage and protection 
for a 4410 series Wattmeter with up to 6 Elements and Dust 
Plug, and is supplied with a laminated VSWR chart and 
manual (Elements No. 4410-3, -4, -5 and -6 are part of this 
specific Test Set). 

A Test Set can be custom-tailored to your require
ments. Please contact the plant 

441o-oll 

Model 4410P Panel-Mounted Wattmeter is electrically 
equivalent to the portable model 4411. It has a side door for 
battery replacement, a Universal Instrument-type AC con
nector and 150/230V rear selector switch, and fits into 5¼• 
space of standard 19" racks. RF Quick-Change Connectors 
can be changed without dismounting the 4110P from its rack. 

9 
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Wattmeter With 
Variable RF Tap 
model 4431 

Provides model 43 Power Measurement Versatility plus ... 
Convenient Built-in, Variable RF Signal Sampler. 
The combination model 4431 THRULINE• Wattmeter 

provides the advantage of an RF signal sample (for use with 
counters, oscilloscopes, spectrum analyzers, etc.) at the 
same time a power measurement is made. 

Amplitude of the RF sample is readily adjusted by a 
depth-of-insertion control knob mounted on the front of the 
Wattmeter case. 

Model 4431 uses the same Plug-in Elements as the 
model 43 Wattmeter within its frequency and power ratings. 

S~ifications 
model4431 
Power and Frequency Range 5kW max. 2 to 30MHz 1 kW max. 

30 to 1000MHz* using Bird Plug-in Elements (page 5). Accu
racy not guaranteed with components not supplied by Bird. 

Insertion VSWR with N Connectors 1.07 max: 
Accuracy ±5% of full scale 
Insertion Loss 0.1dB max. (2-512MHz); 0.2dB max. 

(512-1 OOOMHz)* 
RF Sample Output Variable -15 to -70dB from BNC (Female) port 
Connectors QC Type (Female N normally supplied) 
Finish Light Navy grey baked enamel (MIL-E-15090) 
Nominal Size incl. conn. 63/e• x 51/e" x 3%" (175 x 130 x 92mm) 
Weight 3½ lbs. (1.6kg) 
Optional Carrying Case CC-1 : Wattmeter & 9 Elements; CC-3: 

Wattmeter & 8080 or 8362 (25W Load) & 6 Elements; EC-1: 
12 Elements 

• Applies only when coupling is less than 30dB 

Fixed RF Tap 
model 4430 

This THRULINE• Wattmeter is similar to model 4431 above, 
except for a fixed RF tap. RF coupling is approximately 
-53dB from 512MHz down to 10MHz, and decreases to 

-70dB at 2MHz. 
Power Rating & Frequency Range is 1000W max. 

2-200MHz and SOOW max. 200-512MHz. VSWR is 
1.05 max. 

Specifications 
model4430 
Power and Frequency Range 1000W max. 2 to 200MHz; 500W 

max. 200 to 512MHz using Bird Plug-in Elements (page 5 ). 
Insertion VSWR with N Connectors 1.05 max. 
Accuracy ±5% of full scale 
RF Sample Output Fixed at approximately -53dB from 512 to 

10MHz decreasing to -70dB at 2MHz from BNC (Female) port 
Connectors QC Type (Female N normally supplied) 
Finish Light Navy grey baked enamel (MIL-E-15090) 
Nominal Size incl. conn. 63/el' x 51/e" x 3%" (175 x 130 x 92mm) 
Wei~ht 3¼ lbs. (1.5kg) 
Optional Carrying Case CC-1: Wattmeter & 9 Elements; CC-3: 

Wattmeter & 8080 or 8362 (25W Load) & 6 Elements: EC-1: 
12 Elements 

PEP Wattmeter 
model 4314 

Model 4314 is a portable peak-reading instrument, designed 
specifically for the measurement of air navigational aids 
such as DME, ATC and other pulsed RF systems, e.g. tele
metry, radar, television, command and control, and peak 
envelope power (PEP) measurement of SSB or AM 
signals. 

This Wattmeter measures practically any type of coaxial 
transmission - pulsed, AM, FM or CW. To read the peak 
power of pulses or peak envelope power, the "Peak Read" 
button is depressed. 

Model 4314 has a built-in battery charger and can, there
fore, be operated as a portable or plugged-in as a bench 
instrument . 

Specifications 
model4314 
Power Range 100mW to 10kW using Bird Plug-in Elements. 

Accuracy not guaranteed with components not supplied by 
Bird. Element Tables 1 through 6 on page 31. 

Frequency Range 0.45 to 2300MHz 
Insertion VSWR with N Connectors 1.05 max. to 1000MHz, 

1.1 max. to2300MHz 
Accuracy ±5% of full scale CW, ±8% PEP 
Pulse Parameters (min.) Pulse width (at 10% of height) 0.4 

microsec. (100-2300MHz), 1.5 microsec. (26-99MHz) and 15 
microsec. (2-25MHz); Repetition Rate 30pps and Duty Factor 
1 x 10-• minimum 

Connectors QC Type (Female N normally supplied) 
Finish Light Navy grey baked enameHMIL-E-15090) 
Nominal Size incl. conn. 63/a• x 51/e" x 3%" (175 x 130 x 92mm) 
Weight 4 lbs. (1.8kg) 
Battery Life 10 hrs. (rechargeable) 
AC Power 104-126/208-252V, 50-60Hz, 1.5W 
Optional Carrying Case CC-1 : Wattmeter & 9 Elements; CC-3: 

Wattmeter & 8080 or 8362 (25W Load) & 6 Elements; EC-1 : 
12 Elements 
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Very Low Frequency Wattmeter 
model 4450 
For tuning and RF power measurement of AC-power-line 
carrier equipment and systems 0-5/25/100 watts at 20 to 
1000 kilohertz. Needs no batteries and may be left in the line 
for continuous system monitoring. Details and specifications 
in Bulletin 4450. 

Specifications 
model4305 

High Power 
Wattmeter 
model 4305 

Power Range 50W to 25000W using Bird Plug-in Elements 
Frequency Range 0.45 to 1800MHz 
Insertion VSWR with N Connectors 1.05 max. 
Accuracy ±5% of full scale 
Connectors QC Type (Female N normally supplied) 
Finish Light Navy grey baked enamel (MIL-E-15090) 
Nominal Size incl. conn. 6t3/wt x 5• x 49/32• (173 x 127 x 109mm) 
Weight 3¼ lbs. (1.5kg) 

Table8 
Plug-in Elements (usable only with Model 4305 

F~uency 
Hz) Power 

Catalog 
No. 

.46- 2.5 'll!JtN 25KP7 
2- 30 10kW 1CIKH7 

25- 60 = ~ 
,--- 25- 60 - 500DA7 

50- 125 2500W 250087 
50. 125 socx,w SOCX,87 

100· 250 - - 2500W - -- -- 2500C7 
200- 500 'lBt1N 250007 
400-1000 'aaNI 25UDE7 

1100-1800 rHN 5CIK7 
1100-1800 100W 100K7 

-

Panel Mounted Wattmeters 
models 4521, 22, 26, 27 
Panel-mounted THRULINE Wattmeters Model 4521 (single 
socket) and 4522 (double socket) are designed for power 
measurement in CW and FM systems with cable or 7/e" EIA 
transmission lines. For forward or reflected power indication, 
the single Plug-in Element is rotated to the proper direction 
with Model 4521, while a switch selects either of two Ele
ments with Model 4522. This double-socket wattmeter per
mits the use of a more sensitive Element (up to 1 :10 ratio) for 
reflected power measurement. Model 4526 has two meters 
and no switch for simultaneous display of power indication 
in both directions. Select Elements from Tables 1, 2, 3, 4 and 
6 (page 5 ). 

Model 4527 is tailored for 2-way mobile applications from 
2-512MHz and has an RF sampling output (Female BNC) 
for frequency counting and analysis. Select Elements up to 
1000 watts from 2 -200MHz, and up to 500 watts from 200-
512MHz from the same Tables. 

Specifications 
model 4521, 4522, 4526 and 4527 
Power Range 1 OOmW to 1 0kW using Bird Plug-in Elements. 

Accuracy not guaranteed with components not supplied by 
Bird. 

Frequency Range 0.45 to 2300MHz (4527: 2-512MHz) 
Insertion VSWR with N Connectors 1.05 max. to 1000MHz, 1.1 

max. to 2300MHz 
Accuracy ±5% of full scale 
RF Sample Output (Model 4527 only) Fixed at -53dB from 512 to 

10MHz decreasing to -70dB at 2MHz, from BNC (Female) port 
Connectors QC Type (Female N normally supplied) 
Finish Light Navy grel baked enamel (MIL-E-15090) 
Nominal Size 19" x 5 /32" x 111/w." (483 x 133 x 43mm) 3 RU 
Weight 3½ lbs. (1.6kg) 

11 
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Relative Field 
Strength Measurement 

For a modest investment, the new model 4030 Relative Field 
Strength Element expands the usefulness of models 43, 4430, 
and 4431 Wattmeters to help you optimize the radiated signal of 
any transmitter from 2-1000MHz. Increase the reach of busi
ness or personal transceivers, extend the range of HT.s. by 
tuning, adjusting, positioning antennas for maximum meter 
indication on Bird THRULINE• Wattmeters. 

Most field strength meters are built with resonant reactive 
networks which limit their utility. The advent of broadband 
RF chips made it feasible for us not only to design a broad
band non-reactive field-strength circuit, but to contain it
along with its energy source-within the confines of a 
Plug-in Element. The advantage to you, our customer, is that 
even though you may have bought your model 43 anytime 
between now and 30-35 years ago, it has been ready for the 
latest developments which add to its versatility. To make 
measurements is simple, quick and convenient-and you 
are half-way there with your model 43 or other model 
THRULINE Wattmeter with its precision sensitive and 
rugged meter. Just insert the new Element, and read. 

The 4030 Elements consist of a flexible receiving 
antenna, a high pass filter network, and a variable gain RF 
amplifier/detector. The amplifier is turned on automatically 
when the Element is plugged in. The amplifier's DC output 
drives the 30 microampere meter of the listed model 
TH RULi NE Wattmeters to indicate the presence of an RF 
field at the receiving antenna. A GAIN control adjusts sensi
tivity of the device to various field intensities. 

Since the model 4030 responds to the field intensity at a 
particular location, it is easy to perform antenna-transmitter 
peaking simply by obtaining the maximum field intensity 
reading on the meter while optimizing antenna match. 

If you prefer an independent instrument, the model 4041 
Relative Field Strength Meter performs exactly the same 
functions as the 4030 Element, plus a battery level test. 

Typical 4041 sensitivity (or 4030 plugged into a model 43) 
with the gain control at maximum is a full scale meter deflec
tion with one watt of radiated power at 150MHz from a 2-
meter H:T. at 8 feet distance. 

Variable RF Signal Samplers 

Models 4273 and 4275 are "stand alone," wide-range, 
THRULINE• RF coupling probes for spectrum analysis, RF 
signal observation on a scope, or frequency counting and 
control. They feature a very low VSWR throughout their 
broad frequency and attenuation range. Insertion loss is 
a negligible 0.1 dB. 

For low frequency RF sampling (between 1.5 and 
35MHz), order a model from the 4273 line. For frequencies 
between 20 and 1000MHz, order a 4275 model. Note that, 
once it is adjusted, the setting can be locked. 

1~~tlllll lllllll 
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SDeClficatlons 
models 4030/4041 
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Frequency Range 1 to 1000MHz 
Dynamic Range 30dB minimum 
Typical Sensltlvity Full scale deflection at 8 ft (2½m) from a 1 W 

source broadcasting at 150MHz through a quarter wave antenna 
Output Characteristics (4030) compatible with 30 microampere 

meter instruments (e.g. models 43, 4431 , etc.) 
Battery Life 4030:100 hours minimum, 4041:200 hours minimum 
Battery 'Type 4030:Three 3V Lithium-Manganese Dioxide cells 

(Duracell DL2032 or equivalent): 4041: One 9V Alkaline "Tran
sistor" battery (NEDA No. 1604A) 

Ambient Temperature Range 0°c to + 50°C 
Weight (incl. batteries) 4030:3 oz. (85g), 4041: 10 oz. (283g) 

Specifications 
Variable RF Signal Samplers 
model 4273 and 4275 

4273-030 

Power Ratings 4273 SOOOW max., 4275 1000W max. 
Frequency Range 42731.5 to 35MHz, 4275 20-1000MHz 
Impedance 50 ohms nominal 
Insertion VSWR with N Connectors 4273 1.07 max.; 4275 

1.1 max. 2 to 512MHz, 1.25 max. 512 to 1000MHz 
Insertion Loss 4273 0.1 dB max.; 4275 0.1 dB max. 2 to 512MHz, 

0.2dB max. 512 to 1000MHz 
Coupling Adjustable as shown within ±3dB 
Ambient Temperature Range -40°C to +45°C 
Connectors QC type as specified (No connectors required for 

4273-100 or 4275-100, which are Sampler accessories for 
Bird instruments already equipped with QC-Connectors) 

Finish Bright silver plate 
Nominal Size 261/&1,w x 2Ya• x 11/4• (n x 73 x 32mm) 
Weight 10 oz. (280g) 
Model/Part No. QC-Connectors 
4273-020 4275-020 N: Male/Female 
4273-025 4275-025 N: Two Female 
4273-030 4275-030 UHF: Male/Female 
4273-035 4275-035 UHF: Two Female 
4273 4275 None* 
* Choose any two connectors from listing on page 35. 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

High-Power THRULINE® 
Directional Wattmeters 

Now in its fifth decade of serving the broadcasting industry, 
Bird Electronic Corporation has been the pioneer in devel
oping products for measurement, filtering and termination 
of RF power. The Company's products, originally developed 
in response to specific design requirements of broadcast 
equipment manufacturers, have since become standards 
of the industry. 

Recognizing that broadcast test equipment must be even 
more reflable than the transmitter, must be constantly on-call 
and totally trustworthy, Bird has achieved an enviable record 
of reliability. 

Government regulations have been based on the mea
surement accuracy of Bird instruments, and agencies have 
continued to consult with Bird engineers to evaluate the 
feasibility of new regulations under consideration. 

Confining itself in the broadcasting field to products for 
frequencies from 2 to 1000MHz at power levels to 250kW, 
Bird has developed a high degree of expertise in its tech
nology. The expertise, combined with an understanding 
responsiveness to customers' requirements, makes Bird 
the dependable choice of both manufacturers and users 
of broadcasting equipment. 

This TTSOFL dual transmitter installation at WKYC-TV is the first in 
the country. Shown above are three TERMALINE "Reject Loads" 
with their THRULINE Wattmeters. The SOkW Test Load/Wattmeter is 
switched remotely (including water flow) from the studio 10 miles 
distant, where the reject power levels and main feed power are 
monitored (below left and right). 

• 
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Wattmeters For 15/s", 31/s" & 61/a' Lines 
Each Bird High Power Ri9id Line THRULINE9 RF Direc-
tional Wattmeter is comprised of a Line Section and a direct 
reading 3 scale meter housed in a convenient carrying 
case. Measuring Element(s) are ordered separately. 

Line Section: A precise 50 ohm 1 ¾", 31/s" or 61/s" coaxial 
air line is designed for insertion into your transmission line 
between transmitter and antenna or load. Each Line Section 
is equipped with one or two sockets into which Plug-in Ele
ment(s) with the desired power and frequency range are 
inserted. Double-socket Line Sections are for simultaneous 
measurement of forward and reflected power. 

Indicating Meter: A shock-mounted sensitive micro
ampere meter with 3 expanded scales of 5/10/25 (or 
15/30/60) unit calibration to permit full scale direct power 
reading from 250 watts to 250kW. Sockets for storing extra 
elements are provided on the side of the rugged cast alumi
num case. A 10-foot (3 meters) shielded cable for connect
ing meter to Line Section is standard, other cable lengths on 
request. A special meter for 8/80kW is also available. 

Wattmeters with two separate element sockets (one for 
FORWARD and one for REFLECTED power measurement) 

Serles 4700, 4600 & 4800, 4900 
Specifications: Accuracy: ±5% of full scale 
Insertion VSWR: 1.05 max. 
Finish Line Section-Silverplated, Meter Housing-Light Navy grey 

baked enamel (MIL-E-15090) 
Nominal Size Meter Housing SW x 6½• x s:i-• (141 x 165 x 85mm) 
Weight Meter 5 lbs. (2.3kg) 

are equipped with a dual de-input meter case and two 
shielded cables. A switch mounted on the meter face 
selects the desired reading. 

Wattmeters ordered by MODEL NUMBER are supplied 
with the appropriate Line Section, connecting cable(s) and 
portable meter. If panel-mounted meter(s) for 19" equipment 
racks are preferred, Line Section, and meter panels should 
be ordered individually (see page 16 ). In case of doubt, 
select a MODEL from these pages and ask for a quote on 
replacing the portable meter by a meter panel. 

Plug In Elements: (See Tables 1 ¾, 31/s, 61/e A or B). 
These elements read both forward and reflected power as 
indicated by the direction in which the arrow is pointing. 
Frequency range and full scale power are marked on each 
Element. Since Elements are not interchangeable between 
different THRULINE models, be sure to specify wattmeter 
model number (or Line Section part number) for which ele
ments are intended. For periodic verification convenience, 
we recommend ordering Elements in identical pairs for 
each socket. 

Finish: Line Sections are bright silver plated, meter hous
ings and panels are finished in Light Navy Grey Baked 
Enamel (MIL-E-15090). 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

High-Power Rigid Line Series 
Freq. Power 
Range ":r No.of Scale 

ModelNo. MHz Sockets Dtvtalons 
1'1ii· LINE 50 ohms nominal 
4712 2-1000 1'-25 ~- = 5/10/25 
4711-- 2-1000 'A-1!1 5/10/25 
4720 2-1000 '.4-25 Single 5/10/25 
4723-200 2-1000 1.4_25 

~ 
Double 5/10/25 

4712-037 50-2IO ClH = 15/30IIO 
471WOO ... .... BA 15/30/., 
31/a• LINE 50 ohms nominal - 2-1CIIIO 1-100 =~ = 5/10/25 
411NIO 2·1GOO 1-100 5/10/25 
4805 2-1000 1-100 Unflg Single 5/10/25 
4802-200 2-1000 1-100 e- Double 5/10/25 
4IOIMll7 50-250 nwo = 15/30/l0 ... , ... 90-250 1,WO 15/30180 
4805-037 50- 250 1'11-30 Unflg Single 15/30/60 
4802-300 50- 250 1 '11-30 Un Double 15/30/60 
sv.• LINE 50 ohms nominal 
4I02 2-1000 a-250 =~ = 5110/25 --- 2-1000 n-250 5/10/25 
4907 2-1000 2'11-250 Unflg Single 5/10/25 
4909-200 2-1000 2'11-250 ~ Double 5/ 10/25 
4t02-Gl7 50- 750 3-80 = 15/30/80 
4IOl-300 50- 750 3-80 ~~ 15/30/80 
4902-080 50- 750 8,60 Single 8/60 
4907-080 50- 750 8,60 u Si le 8/60 

Plug-In Elements 
(Elements must be calibrated with the Wattmeter to insure stated accuracy.) 

Table 1 'la A Standard Elements 
Power 
Ra- 2-30 

F~Bands(IIHz~ 
25-80 12 100-250 500 4G0-1doo 

250WIIII aoA1 25081 2liUC1 2II001 250E1 
500- 500A1 80081 !OOC1 50001 500E1 

1000watts 1000H1 1000A1 1000B1 1000C1 100001 1000E1 
2500watts 2500H1 2500A1 250081 2500C1 250001 2500E1 
5000watts 5000H1 5000A1 500081 5000C1 5000D1 5000E1 

10kW 10KH1 1CIKA1 10KB1 
25kW 25KH1 

Table 31/, A Standard Element& 
Power 
Ranae 2-30 

F~ Bands (MHzb 
25-80 12 100-250 -500 4G0-1000 

1000- 100M3 1GD088 1CIOOC3 1GOODS 1000E3 
2500WIII 2IDOM ... 2SOOC3 2IOODI 2!00E3 
5000watts 5000H3 5000A3 500083 5000C3 500003 5000E3 

10kW 10KH3 10KA3 10KB3 10KC3 10KD3 10KE3 
25kW 25KH3 25KA3 25KB3 25KC3 25KD3 25KE3 
50lcW 90KH3 ICIKM !GICB4 ~-100kW 100ICH3 

..,. The special 50kW Elements inside the pa:rentheses must be used 
with specialline sections 4616-000, 4617-000, 4808-000, 4808-010 
or 4808-020 listed on pa:ge 3Z The 50KC4 Element should not be 
used above rated 3¼' line power of 35kW. 

Table 61/, A Standard Elements 
Power FNqUeney Bands (IIHz) 

2-30 25-80 80-121 100-250 200-500 4G0-1000 
2500WIII 
5000WIII 

10kW 
25kW 
50kW 

10ClkW 
2IIClkW 

25KH6 
50KH6 

1CICIKH8 
2l5CIICH8 

1 
25KB6 
501(86 

25K06 
50KD6 

Element 
Table 

1M 
1M 
1~ A 
1~A 
1U 
11H 

3M 
3M 
3111A 
3M • 31118 
31118 

8~ 
BM 
6V.A 
6M 
~B 
ft& 
6V.C 
6V.C 

Overall 

8W' 171 
I'll' 171 
611fi• 1 
611fi• 16 •• 171 
8W' 171 

71/•T 79mml 

~~i 
7--1~ 7\fi.. 111G) 
4 1bs( t 

6¥,• 165mm 4
1
/. likg) 

N1 7 .. 
7V 7\fi .. 1 lfo) 
6'11• 165mm 4 1bs( ~) 
6'11• 165mm 4¼1bs 1k 

10'1a" El 1-~~ 10'1a" 17 .. ~0 45mml ·~~ ~• 245mm 12114 lbs 5',likg 

101i 1280mm! 161.6 lbs 
1071a" 280mm 171bs ) 
107/»• ~260mm 16¾ lbs ~7'11 ) 
9%• 45mm 12'1albs 1/Jk 

Table1¾8 
Power 
Ranae 

300walll 
800Wlllla 

1500wallB 
3000watts 
6000watts 

Table31/,B 
Power 
~ 

1500WIII 
3000-

,_ IIIOO.- _ 
15kW 
311,.W 

Table 61/aB 
Power 

Table61/.C 
Power 
Rann. 

aw 
80kW 

50- 100-
125MHz 250 

30081 300C1 
80081 800C1 

150081 1500C1 
300081 3000C1 
60008 1 6000C1 

50- 100-
125MHz 250 
150CBS 1IOOC3 
aooaB3 3DCIOC3 
IOODBI IOOOC3 

15KB3 15KC3 
30KB3 30KC3 

Frequency Bands (MHz) 
50-125 100-250 470-750 
300088 3000C8 3000U8 
800088 IOOOC8 8000U8 

151<88 15KCI 15KU8 
30KB6 30KC6 30KU6 
60KB6 60KC6 60KU6 

F~~ Bands ~ZJo 50-1 5 1 -250 4 7 

IK88 81(08 8KU8 
80KB6 80KC6 80KU6 

For Coupling Kits, see pa:ge 36. 
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To assemble a rack-mounted Wattmeter, 
use selection guides below. 

Specifications 
Assembled Rack-Mounted Wattmeters 
Finish Line Sections-Silverplated; Panel-Light Navy grey 

baked enamel (MIL-E-15090) 
Nominal Size and Weight Line Sections: see preceding page 

Panels 19" x 57/d' x 43/a" (483 x 133 x 111 mm) 3 RU; 3 lbs. (1.4kg) 

Typical Line Sections 

Selection guides (For Element Tables, see page 15) 

1or1~· 
ayatema 

for31/a'' 
systems 

5/10/25 scale-division meters 
111111: No.3127-()35 
Lln•l■allft t712-000 eirlllle lOCket 1W ElA Fig 

or4720-0008lngleaockef 1W Unlllllgld 
a.n.t:QICalonefromTable1M 

or 
111111: No. 3127-()55 wlll 8Wlch 

or No. 3127-040double fflllln 
Lln9 INIOla:: .t71S-000double IIOClc8I 1W EIA Fig -=-~=1

~•u.,:,iw:Table 1M 
Meter: No. 3127-035 
Une Section: 4600-000 single socket 3¼" EIA Fig 

or 4805-000 single socket 3¼" Unflanged 
Element Choose one from Table 3¼A 

or 
Meter: No. 3127-055 with switch 

or No. 3127-040 double meters 
Une Section: 4610-000 double socket 3¼" EIA Fig 

or 4802-000 double socket 3¼" Unflanged 
Elements: Select two in 10:1 power ratio from Table 3¼A 
111111: No. 3127-m& 
Lln9 INIOli: 4902-000slngle lOCketW BA Fig 

Ol 4807-000 alngle IOCk8t 8W' Unlllllgld 
IIIIMnt Chooeeonefrom Table 8¥.A 

OI 
111111: No. 3127-055 wilt\ swllch 

or No. 3127-040 double rna1ers 
Lln9 8ectlon: 4805-000 double IOCk8t fWt• ElA Fig 

or 4909-000 double socket W Unllanaed 
Ellmlnta: Select two In 10:1 II' ratio from Table 6~ 

15/30/60 scale-division meters 
111111: No. 3127.()70 
Lln9 leallan: 4712-000 elrllllel0Ck8t11f BA Fig 

or 4720-000alngle aockef 11.-Unlllllgld 
a.n.t: 010018 one from Table 1M 

or 
111111: No. 3127-080wlllawlch 

or No. 3127-G75 double fflllln 
Lln9 a.otlan: 4715-ooodoubleeockll 11.-EIA Fig 

or 4723,()0() double 10Ck8t 11.-UnlllllDld 
a..n.ta: Select two In 10:1 rallofiorn Table 1M 
Meter: No. 3127-070 
Une Section: 4600-000 single socket 3¼" EIA Fig 

or 4805-000 single socket 3¼" Unflanged 
Element: Choose one from Table 3¼8 

or 
Meter: No. 3127-080 with switch 

or No. 3127-075 double meters 
Une Section: 4610-000 double socket 3¼" EIA Fig 

or 4802-000 double socket 3¼" Unflanged 
Elements: Select two in 10:1 ratio from Table 3¼8 
111111: No. 3127.()70 
U... INIOla:: 4902-000 single 10Ck8t 8W' EIA Fig 

or4807-000 alngle 10Ck8t W Unlllllgld 
IIIIMnt 010018 one from Table fn'tB 

OI 
119w. No. 3127-080 wllh swlch 

or No. 3127-075 double rnal8rs 
Lln9 Section: 4805-000 double 80Ck8I W ElA Fig 

0:....~~~~WU::,-c!,Tablefn't8 
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New RF Power/Frequency Meter 
model 3900 offers the two most 
frequently needed measurement 
capabilities in one compact, rugged 
portable instrument. 
THRULINE• RF Power/Frequency Meter is a versatile port
able or bench-type instrument for design or maintenance 
testing of communications equipment from 5-1000MHz and 
from 100 milliwatts to 5000 watts. In short, the model 3900 
provides model 43 Power Measurement Versatility plus a 
built-in 8 digit Frequency Counter. 

No external pick-up modules are required as the preci
sion cast brass line section is mounted behind the instru
ment's front panel. Since frequency and power range 
depend on the Plug-in Elements used, storage for 5 Ele
ments is provided in the Wattmeter-one in the line section 
socket and four in rear panel receptacles. Select Elements 
within the power and frequency ranges listed here from 
model 43 Tables 1-6 on page 31. No AC power is required 
for RF power measurement. 

The frequency counter is battery powered for portability, 
but a 115V (or 230V) adapter/charger stored in the rear is 
provided for extended periods of service on the bench. The 
counter has a range of 5 to 1000MHz and gives stable read
ing with as little as 100mW in the main line (above 50MHz). 
A variable level RF sampler permits changes in coupling to 
accommodate the wide range of signal levels the instrument 
is designed to measure. 

While model 3900 RF Power/Frequency Meter is normal
ly supplied with female N connectors, the QC Quick-Change 
feature permits the use of any RF connector in this series 
such as UHF, TNC, the new Mini-UHF, etc. (see page 35). 

Specifications 
Power and Frequency Range 5kW max. 5-30MHz 1 kW max. 30-

1000MHz· using Bird Plug-in Elements (page 5 ). Accuracy not 
guaranteed with components not supplied by Bird. 

Impedance 50 ohms nominal 
Insertion VSWR with N Connectors 1.07 max. • 
Insertion Loss 0.1 dB max. 2 to 400MHz, 0.2dB max. 400 to 

1000MHz• 
Accuracy Power ±5% of full scale, Frequency ± 1 ppm 
Frequency Display Eight 0.3" red LED's (leading zero 

suppression) 
Ambient Temperature Range +17°C to +35°C 
Minimum RF Power (for stable frequency counts) 5MHz 7W, 

10MHz 2W, 25MHz 1 W, 50 to 1000MHz 100mW 
Connectors QC Type (Female N normally supplied) 
Nominal Size incl. conn. 911/1148 x 91/_. x S29f1148 (233 x 230 x 142mm) 
Weight 6 lbs. 1 oz. (2.75kg) 
Battery Life 4 hours max. (rechargeable) 
AC Power 115V or 230V 50/60Hz 
*When coupling is -30dB and below 

17 
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A New Generation of 
Microprocessor-Based THRULINE® 
RF Directional Wattmeters 
0.45-2300MHz 
0.1-10,000 watts 
Models for Two-way Communications, Avionics, C3, 

Radar etc. At the push of a button, these new digital RF 
Wattmeters with nine-mode system versatility: 
• read incident and reflected CW and FM power in watts 
or dBm, incident and reflected peak-envelope-power of 
SSB/DSB and symmetrical AM in watts, incident and 
reflected peak pulse power as narrow as 0.8µsec in watts 
(Model 4391 ), 
• calculate SWR, dB return loss, percent modulation, 
• remember your peak and valley readings when you 
adjust for maximum or minimum signal levels, 
• overran99 at least 20% beyond nominal full scale, and 
will do all this with Plug-In Elements you may already 
own from other Bird THRULINE Wattmeters. 

Model4385 

Model 4381 

Model4383 

Specifications 
models 4381/83/85/87 and 4381/83/85/87-832** 
Power Range 1 OOmW to 1 0kW using Bird Plug-in Elements. 

Accuracy not guaranteed with components not supplied by Bird. 
Frequency Range 0.45 to 2300MHz 
Insertion VSWR with N Connectors 1.05 max. to 1000MHz, 1.1 

max. to 2300MHz (4381, 4385) 
Accuracy 

Power Readings ±5% of full scale CW, ±8% PEP 
VSWR ±10% ofreading 
% Modulation (CW power 1/3 or more of full scale) ±5% (0-90%): 
+10%(90-100%) 

Usable Over-range to 120% of scale (CW, PEP, SWR and Return 
Loss) 

Sampling Rate 2 to 3 readings per second 
Display 3½ digit, LED-strobed, 0.8" (4385, 4387) 

0.3" (4381, 43831 
Modulation Frequency 50 to 1 0,OOOHz (Audio 
Pulse Parameters (min.) Pulse width 50 microsec., repetition rate 

1 OOpps and Duty Factor 1 % 
Connectors QC Type (Female N normally SUPP.lied) 
Finish 4381 Blue vinyl overlaid control panel with silver anodized 

side panels: 4383 Light Navy grey baked enamel (MIL-E-
15090) with black anodized panels: 4385, 4387 Light Navy grey 
baked enamel (MIL-E-15090) 

Nominal Size 4381 (incl. conn.) 8Zlf1R" x 67'3:l x 321/s:l (226 x 158 x 
93mm); 4383 711/14" x 43.4 x 3¾" (195 X 121 X 86mm); 438519" x 
631/!R" x 71/e" (483 x 165 x 181 mm) 4 RU; 438719" x 57/!R" x 47/..,J' 
(483 x 133 x 113mm) 3 RU 

Weight 4381 4 lbs. (1.8kg): 4385 5½ lbs. (2.5kg): 4383 21/, lbs. 
(1 kg); 4387 31/4 lbs. (1.5kg) 

Battery Life 4381 /83 8 hours (rechargeable) 
AC Power 4381 /83 115V or 230V, 50/60Hz, 6W (with AC 

Adapter- specify voltage) 4385/87115/230V, 50/60Hz, 8W 
(with integral selector switch) 

Optional Carrying Case (4381 only) 4300-080: Power Analyst & 
6 Elements & 4275-100 (Signal Sampler). Also suitable for 
Model 4383. 

CARRYING CASE 
4300-080 for portable 
4380 series instruments 
includes space for 
optional RF Signal 
Sampler and spare 
Elements. 
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Model 4381 is portable with a built-in coax line section, with 
an 8 hour battery and separate charger, optional carrying 
case. Model 4385 is the stationary, rack-mounted version. 

Model 4383 is similar to the Model 4381, but without a 
coax line section. Model 4387 is the stationary, rack
mounted version. These are intended for use with perman
ently installed line sections. 

AF POWER ANALYST8 Digital Directional Wattmeters 
aiso calculate parameter products that used to require trac
ing on a graph or chart, reveal whether AM modulation is 
present and-if so-how much, and make min./max. power 
searches a breeze. 

7 
To measure forward and reflected power, insert two Ele
ments with a 10:1 power ratio (for better resolution of the 
lower reflected levels) and set the range switches to 
match. Push FWD/CW or AFL/CW to read in watts while 
you make adjustments to your equipment or push SWA 
to find the optimum match. 

j A transmitter or signal source-rated to say 10, or 250 or 
C 1000 watts nominally-is always designed with capacity 

to spare. As a matter of fact some FCC rules require 
measurement at 110% of rated power. The instrument's 
120% of over-range on each Plug-in Element lets you 
measure there without changing Elements AND does so 
with "up-scale" accuracy. Think of it You get to use the 
same Plug-in Elements you probably already own from 
one of the more than 100,000 Model 43 THAULINE• 
Wattmeters in the field; you get an additional 20% beyond 
full-scale power, and at much better accuracy than obtain
able if you had to switch to the next higher-power Ele
ment and read it downscale. 

3 Desired minimum levels (e.g. of reflected power or of 
SWA) are found easil through the t::,. function, which dis
plays a "9reater than'Y or "less than" symbol in place of 
the last digit, indicating increasing or decreasing levels. 
Or run through equipment adjustments from one extreme 
to the other-even with your eyes closed-then push the 
MIN memory button to display the optimum achievable 
value, and tune your gear to match it. The same easy 
procedure is available for desired maximum levels, by 
use of the MAX memory button. This is even faster than 
tweaking with an analog display meter, since you need 
not pass the signal dip (or peak) several times to be cer
tain you have reached the optimum condition: The 
memory shows exactly what MIN or MAX value to aim for. 

LJThe new AF POWER ANALYST reads peak envelope 
7 power in either forward or reflected direction, all with the 

same Elements used for CW power. It is so sensitive that 
you can measure a 1 % ripple of hum on a carrier by 
pushing %MOD, if you notice a difference in the PEP and 
CW readinas. That feature alone is likely to solve signal 
"mysteries ii'. 

5 There is more: By detecting peaks and valleys, AM modu
lation up to 99.9 percent is displayed with one button. For 
convenience in the lab or on the production line, three 
additional keyboard functions furnish CW in dBm-
instead of watts- in both directions, and return loss in dB. 

tt ~ AF Power Analyst units equipped with the 
proper rear panel connector for IEEE-488 as well as AS-
232 interface capability require addition of the suffix -832 to 
the model number (e.g. order model 4383-832 or 4387-
832). Requires Bird G PIB Interface unit on page 21. 

Plug-In Elements When ordering, specify catalog number 
andTHAULINE Model number. 

Table 1 Standard Elements (Catalog Numbers) 

F Banda(MHz) 

Power 2- 25- 50- 100· 200- 400. 
30 80 125 250 500 1000 

SWIIIII • 5C 5D 5E 
10WIIIII 1M 108 10C 100 10E 
25Wllla 2M - ,SC 21D 25E 
SO watts SOH 50A SOB soc 500 SOE 

100 watts 100H 100A 1008 100C 1000 100E 
2SO watts 250H 250A 2508 2SOC 2500 250E 
SOOwatts 500H 500A 5008 500C 5000 500E 

1CIIID_. =- .. ~OOQC 10IIGO 1fJOOE 

Table 2 Low-Power Elementa 
1 watt cat. No. 

30-35 MHr 1 
35-401141 1 
4CMiO MHz CMO-f 
50-60 MHz 050-1 
60-80 MHz 080-1 
80-95 MHz 080-1 
15-121MH& 086--1 

t10-1IOMHz 110-1 
190-250liltl , .... 
200-300 MHz 200-1 
275-450 MHz 275-1 
425-850 MHz 425-1 
800-950 MHz 800-1 

== 80-80 MHz 
80-95 MHz 
95-1SO MHz == ---MHz 

400-850MHz 
800-950MHz 

Table 3 High-Frequency Elements (Cataloq Numbers) 

. Bands(MHz) 

= NO- 1100- 1700-
1280 1800 2200 

1 ... 1.r - 1K tL 
2.Swe 2.5J 2.5K 2.5L 

- 5Wllla 5J SK SL 
10watts 10J 10K 10L 
25watts 2SJ 25K 25L 

- 50Wtlllll 50J 
100wall8 100J 
250walll 250J 

Table4 Low-Frequency Elements (Catalog Numbers) 

cat.No. 
090-2 
04o-2 
050-2 
080-2 
080-2 
095-2 
15-2 
200-2 
25o-2 
400-2 
800-2 

2200· 
2300 

1M 
2.5M 

5M 
10M 
25M 

tKo.f.a. 

Power F,.guenc:y Band 
.45 to 2.5 MHz 

1000Wlllla 
2500-
SOOOwatts 

10000watts 

1000P 
2500P 
5000P 

10000P 

Table 5 High Power Elements (Peak Only) 
F Bands(MHz 

Power 50- 100- 200- 400-
125 250 500 1000 

A 25008 2500C 25000 2500E 
aaB IOOOC 50000 5000E 

10DOOB 1oooac 100000 1ooooe 

Table 6 Mllllwatt Elements 
cat. cat. 

100mW No. 250mW No. SOOmW 

950-
12IO 
500J 

1000.t 
2500J 
ICICnl 

cat. 
No. 

72.71 MHz 43D-2 70 MHz430-34 3-18 MHz --
105-120MHz OMS 72-18 MHz480-22 , .. , ........ 
125-138 MHI. 430-9 10l-118 MHzG-24 l40aDIIHz.qo.f7 
160-175 MHz 430-10 130-150 MHz 430-13 328-336 MHz 430-28 
328-336 MHz 430-3 150-180 MHz 430-15 455-470 MHz 430-30 
400-420MHz 430-7 .__ MHz 430-18 IDMOOIIHI 430-109 
45CM70MHzao-8 880-IOO MHz .,. 
aoMOOMHz 430-107 170D-17IOMHz 430-17 

Additional Accessory Elements on pages 32, 36. 
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Specifications 
models 4391, 4391 -832 ** 
Power Range» 100mW to 10kW using Bird Plug-in Elements. 

Accuracy not guaranteed with components not supplied by 
Bird. 

Frequency RangeD0.45 to 2300MHz 
Insertion VSWR with N Connectors 1.05 max. to 1000MHz, 

1.1 max. to 2300MHz 
Accuracy 

Power Readings ±5% of full scale CW, ±8% PEP 
VSWR ± 10% of reading 
% Modulation (CW power 1/3 or more of full scale) ±5% 
(0-90%), +10% (90-100%) 

Usable Over-range to 120% of scale (CW, PEP, SWR & Return 
Loss) 

Sampling Rate 2 to 3 readings per second 
Display 3½ digit, 0.3w LED-strobed 
Modulation Frequency 25 to 10,000Hz (Audio) 
Pulse Parameters (min.) Pulse width 0.8 microsec. (100-

2300MHz), 1.5 mIcrosec. (26 -99 MHz) and 15 microsec. 
(2-25MHz); Repetition Rate 25pps, and Duty Factor 1 x 10· 4 

minimum 
Connectors QC Type (Female N normally supplied) 
Finish Blue vinyl with silver-anodized side panels 
Nominal Size incl conn. 99/,sw x 611-sl x 45/,sw (243 x 158 x 110mm) 
Weight 53/4 lbs. (2.6kg) 
Battery Life 8 hours (rechargeable) 
AC Power 100-130/200-260V, 50/60Hz, 6W 
Optional Carrying Case 4300-085: Power Analyst & 6 

Elements & 4275-100 (Signal Sampler) 
(])Frequency band and power range is determined by Plug-in 

Element. Select two Elements in a 10: 1 power ratio from Tables 
on pages 19, 31 or 32. 

THRULINE® RF POWER ANALYST® 
model 4391 

New Peak/CW Digital Wattmeter: 
Rugged RF Power Analysts Model 4391 THRULINE8 Watt
meters monitor Peak Pulse Power, Peak Envelope Power, 
or CW Power during normal equipment operations in the 
forward or reflected direction. Designed for air navigational 
aids DME, ATC, and other pulsed RF systems such as tele
metry, radar, command and control, etc., they need no 
attenuators, directional couplers or charts. 

Model 4391 features a brighter display, abuse-tested 
long-stroke keyboard and range switches, built-in interna
tional power supply and charger, low-battery indication, RFI 
protection, and more. 

It performs all the functions the 4380 series does as 
described on page 18, plus the measurement of peak 
envelope power of pulsed signals, as narrow as 0.8 
microseconds at duty cycles of 0.01 percent or more, 
in either forward or reflected direction, all with the same 
Elements used for CW power. 

Model 4391 has a built-in line section. 

**~RF POWER ANALYST units equipped with 
the proper rear panel connector for IEEE-488 as well as 
RS-232 interface capability require addition of the suffix 
-832 to the model number (e.g. order Model 4391-832). 
Requires Bird GPIB Interface unit on page 21. 

I 
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IEEE-488 Bus Interface Unit 
model 4380A-488 
IEEE-488 Bus Interface Unit model 4380A-488 
Applications: Bird model 4380A-488 GPIB lnterfac1e 
enables: 
• Automatic Measurement of data 
• Unattended periodic measurement of one to nine F~F 

signal parameters 
• Parameter measurement at real-time level and/or min-

imum/maximum level occurring during logging inte1rval 
• Hard-copy print-out of large amount of tedious data 
• Elimination of potential human error 
• Graphic terminal or curve plotter feed for depende1nt 

variables display (e.g. attenuation vs frequency, output or 
SWR vs frequency, power vs time, etc.) 

• Remote RF Power Analyst9 interrogation and responsive 
readout 

• Alarm or warning functions with decaying performance 
levels 

• Go/no-go component quality control 

Description: Combining microprocessor technolog,f with 
the THRULINE• RF measurement system created niot only 
s~ed. and ~igital readout with decimal point in place,, but 
this new series 4380 RF Power Analyst9 Wattmeters, is 
now further enhanced by capability to tie to the IEEE•-488 
Ge~eral Purpose Interface Bus (GPIB). 

Bird model 4380A-488 Interface Unit provides access to 
the GPIB sy_stem for all Bird RF Power Analyst- Wattmeters. 
These new instruments can now become talker and listener 
by command of a controller on the bus. 

The model 4380A-488 provides the following 488 Bus 
interface and subsets as set forth in the 488-1978 standard. 

Acceptor Handshake (AH1 )-complete capabilitY' 
Source Handshake (SH1 )-complete capability 
Talker Function (T5)-unaddressed to talk on MU~ 
Listener Function (L4)-no listen only mode and 

unaddressed to listen on MTA 
Service Request (SR1 )-complete capability 
Remote/Local (RL2)-no local lock out 
Par~llel Poll (PPO)-no capability 
Dev~ce Cl_ear (DC1 )-complete capabilfy 
Device Trigger (DT1 )-complete capability 
The addition of an optional 15-pin connector on th1e rear 

of all model 4380/4390 series portable or rack mounited 
Wattmeters provides signal paths which carry measme
ment commands, and return the resultant varues. This con
nector and internal cabling is installed at the time of order 
when the suffix -832 is added to the model number (i~.g. 
4381-832). 4380/ 4390 series Wattmeters without th1is con
nector can be retrofitted at our plant. 

* Also available with Panel Mounted PIN 4380-600. See photo on 
page 22. 

4380A-488 
(with 4391 )* 

Specificat ions, model 4380A-488 Interface Unit 
Output: 3½-digit ASCII format 

Date Format: 
XXX XXXXX CR LF 

~~~====-T~ ____ J~ I T Valu--.e _____________ _ 
Terminator ______________ ____J 

Example I N I F I C I I 0 I • I 1 I 2 I 3 I CR I LF I 
Normal Forward Carrier at 0.123 

Logic Levels: Meets all IEEE std. 488-1978 specifications 
Modes of Operation: (Switch-selectable and 

Bus-selectable) 
Tal_k ~nly: Allows the Wattmeter to output its keyboard 

1nttIated measurements to the Bus. This information can 
then be accepted by an IEEE-compatible listener. 

Addressable: Allows the 4380A-488 to be addressed as 
a talker or a listener under the command of an IEEE

compatible controller. 
Logger: A Bus-selected operation that allows measure

ments to be made repeatedly at time intervals chosen 
by the operator. 

Environment: Operating Temp. Range +10°c to +50°C 
Storage Temp. Range-40°C to +100°C 

A.C. Power: 100-130/200-260 VAC 50/60Hz 
Dimensions & Weight: 53/a" x 3¼" x 10½" (137 x 82 x 

267mm) overall; 2 lb. 10 oz. (1.2kg) 
Output Connector: 24-pin IEEE-488 standard connector 
Cable Supplied: 1-Connecting cable to Bird Wattmeter 

under control; length: 20 inches. 
Cable Optional: 1 m (31/• ft} IEEE-488 Bus Interface cable 

Bird P/N 5-317-1 ; 2m (61/2 ft) IEEE-488 Bus Interface ' 
cable, Bird P/N 5-1317-2; Use of longer Bus Interface 
cables is not recommended. 
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THRULINE® RF POWER ANALYST® 
Digital Directional Wattmeters 
2-1000MHz, 250W-250kW 
For CW, FM, AM and TV transmission 
in 1 %", 31/a" and 61/a" Lines. 
At the push of a button, these new digital RF Wattmeters: 
• Read incident and reflected CW, FM, SSB/DSB and 
symmetrical AM power I Models 4382 and 4386) or CW, 
FM and TV power !Models 4384 and 4388,. 
• Calculate dB return loss, percent modu ation and/or 
SWR. 
• Remember your high and low readings when you adjust 
for specific levels. 
• Overran99 at least 20% beyond nominal full scale and 
will do all this with Plug-in Elements and RF Line Sections 
you may already own from other Bird THRULINE 
Wattmeters. 
Model 4382 PortablE('f) (2) 
Model 4384 Portable(!) ® 
Model 4300-080 Carrying Case for above 
Model 4386 Panel Mounted 4382 (i) 
Model 4388 Panel Mounted 4384 @ 
(J) Charger included. Specify 11 SV or 230V 
(2) Less line section, Elements and DC cables 

Specifications 
models 4382/84/86/88 and 4382/84/86/88-832 ** 
Power Ranae1>250W to 250kW using Bird Plug-in Elements 
Frequency llanae1>2 to 1000MHz 
Insertion vswff 1.05 max. 
Accuracy ±5% of full scale CW (for Elements calibrated with the 

line section and the RF Power Analyst); VSWR ±10% of reading 
Usable Overrange to 120% of nominal full scale (for compliance 

with FCC 110% regulations without the need to buy and use 
higher power Elements) 

Sampling Rate 2 to 3 readings per second 
Display 3½ digit LED-strobed 0.8" ~386, 43881 

0.3"' 4382, 4384 
Finish 4382, 4384 Light Navy grey ked enamel (MIL-E-15090) 

with black anodized side panefs; 4386, 4388 Light Navy grey 
baked enamel (MIL-E-15090) 

Nominal Size 4382, 4384 "711/ttl' x 43.4• x 3%• (195 x 121 x 86mm); 
4386, 43881g-x 57hl." x 47/ttl' (483 x 133 x 113mm) 3 RU 

Weight 4382, 4384 2¼ lbs. (1 kg); 4386, 4388 3¼ lbs. (1.5kg) 
Battery Life 4382, 4384 8 hours (rechargeable) 
AC Power 4382, 4384 115V or 230V, 50f60Hz, 6W (with AC 

Adaptor-specify voltage); 4388115/230V, 50/60Hz, aw 
(with integral selector switch) 

<:Dfrequency band and power range is determined by Plug-in Ele
ments. Select two Elements in a 10: 1 power ratio from tables on 
right. For a calibrated back-up Element to verifyyo1.Jr working EJe
ment's accuracy, we recommend buying two identical Elements
at least for forward power- at time of order and storing one in a 
safe, cool place. 

* * ~ RF Power Analyst units equipped with the proper rear panel 
connector for IEEE-488 as well as RS-232 interface capability require addition of 
the suffix -832 to the model number je.g. order model 4382-832 or 4386-832). 
Requires Bird GPIB Interface unit on page 21. For offsite attended remote mea
surements je.g. via telephone lines), a BIRD model 4380-232 instrument link will 
be available shortly. Call or write for information. 
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RF POWER ANALYST• Wattmeters also calculate parame
ter products that used to r~uire tracing on a graph or chart, 
reveal whether AM modulation is present-desirable or 
undesirable, such as hum-and how much, and they make 
min./max. powre level searches a breeze. 

1 To measure forward and reflected power, insert in the 
Line Selections two Elements with a 10:1 power ratio (for 
better resolution of the lower reflected levels) and set the 
range switches to match. Push FWD/CW or RFUCW 
to read in watts or kilowatts while making equipment 
adjustments, or push SWR to find the optimum match. 
The memory circuit also retains MIN and MAX readings 
when monitoring transmitter stability over an extended 
period of time. 

:J Transmitters are routinely measured at higher than rated 
C power- some FCC rules require measurement at 110%. 

The instrument's 120% of overrange on each Plug-in 
Element lets you measure at these levels without chang
ing Elements and with "up-scale" accuracy. Think of it: 
You get an additional 20% beyond full-scale power, and 
at much better accuracy than obtainable if you had to 
switch to the next higher-power Element and read it 
downscale. 

3 Built-in memory recalls max. and min. signal levels which 
occurred since the last measurement, at the push of the 
MIN or MAX buttons. Keep track of level excursions 
during specified intervals (e.g. 24 hours, a week, etc.) 

Models 4382 and 4386 read peak envelope power in 
either direction with the same Elements used for CW power. 
They are so sensitive that you can measure a 1 % ripple of 
hum on a carrier by pushing %MOD, if you notice a differ
ence in the PEP and CW readings. That feature alone is 
likely to solve signal mysteries. Desirable AM modulation 
up to 99.9 percent is also displayed. 

Models 4384 and 4388 are designed to read average 
power of Black Level TV transmissions (as well as CW and 
FM signals), in exactly the same fashion as Bird THRU
LINE• analog wattmeters in current broadcast use. With 
either type of instrument, PEP is obtained by multiplying 
the black level readings by 1.68. 

Plug-in Elemernts and Line Sections: Models 4382, 4384, 
4386, 4388 RF POWER ANALYST are designed to work 
with the double socket Line Sections and Elements listed 
here. Select 2 Ellements with a Power Range ratio of 10:1. 
(Elements must be calibrated with the Wattmeter to insure 
stated accurac)r.) 

For 15/a" systenns: 4 715-000 1 ¾" EIA Fig double socket 
line or 4723-00011 ¾" Unflg double socket line and two 
Elements from: 
Table 1¾A 
Standard Elements (Catal Numbers)" 

250W811S 
500W811S 

1000watts 
2SOO watts 
5000watts 

10kW 
25kW 

25- 50- 100- 200- 400-
60 125 250 500 1000 

250A 1 25081 250C1 25001 250E1 
50M1 50081 500C1 50001 500E1 

1000A 1 100081 1 OOOC1 100001 1 OOOE1 
2500A1 250081 2500C1 250001 2500E1 
5000A 1 500081 5000C1 500001 5000E1 

1 H1 10KA1 10KB1 
1 "When ordering, spactfy C8l8log number and 

line section rriodel number. 

For 31/e" systerns: 4610-000 31/a" EIA Fig double socket 
line; or 4802-000 31/a" Unflg double socket line and two 
Elements from: 
Table3't.A 
Standard Elements (Catal Numbers)• 

1000W818 
2500wals 
5000wall 

1'1t<W 
25kW 
50kW 

100kW 

25- 50- 100- 200- 400-
60 125 250 500 1000 

1 OOOA3 100083 1 OOOC3 100003 1 OOOE3 
2500A3 250083 2500C3 250000 2500E3 
50CICJA3 500083 5000C3 500003 5000E3 

1 H3 101<A3 10KB3 10KC3 101<03 10KE3 
H3 25KA3 251<83 25KC3 25KD3 25KE3 

CIOKM l50KB4 50KC4)** 
1':"=~...,:•aanumbern 

**The special 50,l<W Elements inside the parentheses must be 
used with special line sections 4616-000 or '4808-010 listed on 
page 34. The 5i0KC4 Element should not be used above rated 
3¼' line power of 35kW 

For 61/," systerns: 4905-000 61/a" EIA Fig double socket 
line; or 4909-000 61/a• Unflg double socket line and two 
Elements from: 
Table6¼A 
Standard Elemef11ts (Catal Numbers • 

2500W811S 
5000wallB 

1'1t<W 
25kW 
SOkW 

100kW 
250kW 

F Bands MHz 
25- 50- 100- 200- 400-
IO 125 250 500 1000 
~ 2iOOB8 2500C8 250006 2500E8 
5000M 6000BI 5000C6 500006 5000E6 

10KA6 101<86 10KC6 101<06 10KE6 
KH6 25KA6 25KB6 25KC6 25K06 25KE6 

H6 50KA6 SOKB6 SOKC6 501<06 SOKE6 
"When ordering. specify catalog number and 
lne eec:tion rriodel number. 

Order two PIN 31' 70-058-3 DC cable assemblies (25') to 
complete your package (except for 6W systems; order two PIN 
3171-010) 

Also see Coupling Kits (page 36) 
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High Speed WATTCHER® 
RF Monitoring Systems 
models 3170/71 
Adds protection for your substantial investment in transmit
ting equipment from damage-and loss of air time-when 
faults cause high standing waves. 

Based on the accurate power level measurements of its 
reliable THRULINE• Directional Wattmeter; this solid state 
Wattcher System will .. . 
• display a continuous, simultaneous view of VSWR 

conditions and power ol:ltput, which can be remoted. 
• provide a fast fault response time- 250 times faster 

than other monitors- for forward and reflected power 
monitoring. 

• signal forward power drop-off below a set level 
(e.Q. to conform to appropriate FCC requirements). 

• activate audible/visual alarms when reflected power 
increases. 

• allow remote reset in event of false alarm or momentary 
disturbance which leaves transmission unimpaired. 
Wattcher 3170/71 RF Monitoring System warns a remote 

operator of (1) low power due to detuning, component 
deterioration, or AC line difficulties, (2) high VSWR due to 
antenna icing, transmission line problems, physical acci
dents, lightning strikes, etc. 

If the disturbance is not catastrophic and equipment 
returns to acceptable operating status, the alarm system 
can be reset from many miles away. An engineer needs to 
be dispatched to the transmitter site only when the alarm 
cannot be deactivated by the remote reset 

S~ifications 
model3170 
Power Range 1 OOmW to 1 0kW using Bird Plug-in Elements. 

Accuracy not guaranteed with components not supplied by Bird. 
Frequency Range 0.45 to 2300MHz see Element Tables 

(page 31) 
Accuracy ±5% of full scale 
Meter Scales FWD and RFL 25, 50, and 1 OOW 
Insertion VSWR with N Connectors 1.05 max. to 1000MHz, 

1.1 max. to 2300MHz 
Connectors QC Type (Female N normally supplied) 
Controls Front Panel: Push-to-RESET button; Behind Front 

Panel: FWD and RFL trip level set controls (screwdriver adjust) 
Alarms Audible: Front Panel Buzzer, Visual: "Active" and "Trip" 

LED's for both FWD and RFL Monitors 
Response Time 25 microsec., max. 
Activate Forward Monitor Delay 73 microsec. to 50 millisec 

nominal (adjustable) 
Inputs and Outputs TTL compatible +5V logic. Outputs for 

remote meter 
Finish Light Navy grel baked enamel (MIL-E-15090) 
Nominal Size 19" x 5 '/$'I' x 951.,,: (488 x 133 x 237mm) 3 RU 
Weight 9 lbs. (4.1kg) 
AC Power 115/230V, 50/60Hz, 10W max. (rear panel selector 

switch) 

models 3171 and 3171-020 
Power Range 250W to 100kW using special Bird Plug-in 

Elements 
Fre.9uency Range 2 to 1000MHz see 3171 and 3171-020 Element 

Tables (page 33) 
Accuracy ±5% of full scale (for Elements calibrated with the 

Wattcher) 
Meter Scales FWD and RFL (3171 ) 5, 10, and 25, (3171 -020) 15, 

30and60 
Insertion VSWR 1.05 max. 
Controls Front Panel: Push-to-RESET button; Behind Front 

Panel: FWD and RFL trip level set controls (screwdriver adjust) 
Alarms Audible: Front Panel Buzzer, Visual: "Active" and 'Trip" 

LED's for both FWD and RFL Monitors 
Response Time 25 microsec., max. 
Activate Forward Monitor Delay 73 microsec. to SO millisec 

nominal (adjustable) 
Inputs and Outputs TTL compatible +5V logic. Outputs for 

remote meter 
Finish Light Navy grel baked enamel (MIL-E-15090) 
Nominal Size 19" x 5 '/$'I' x 9¥,i' (488 x 133 x 237mm) 3 RU 
Weight 9 lbs. (4.1 kg) 
AC Power 115/230V, 50/60Hz, 10W max. (rear panel selector 

switch) 

Also available for rigid line systems with full scale requirements of 300 to 6000W (1 %'), 1.5 to 30kW (31/s') and 3 to 60kW (61/s') is high 
speed WATTCHER Model 3171-020 (above group) and WATTCHER Model 3126 (group on top of next page), with meter scales marked 
15130160. Except for Plug-in Elements, all other accessories and specifications are identical to the respective models above. 
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WATTCHER® RF Power Monitor/ 
Alarm model 3127/28 

Installations which do not require the fast response time and 
the forward-power drop-off alarm of Models 3170/71 are 
protected from high VSWR by WATTCHER Models 3127 
and 3128. 

Abnormal load conditions quickly cause transmitter shut
down, a buzzer alarm and a change of illumination color of 
the reset button from green to red. Audible and visual 
alarms indicating system malfunction may be remoted. Fail
Safe or Non-Faif-Safe Modes are switch-selectable and the 
Reflected Power meter-relay has a front-adjustable 
trip-level. 

Ordering List 

WATTCHER 3170 
Line Section from Table No. 
Incident Power Element }{ 

1,2 
_w Full Scale from Tables 

3,4 
Reflected Power Element 
_ w Full Scale from Tables &6 
lwoDCDllllafram~ 

3127 

3128 

3171 
D 

1~AA 

3¼AA 

6¼AA 
F 

Specifications, 
models 3126 and 3127 
Power Range 2~iOW to 25OkW using Bird Plug-in Elements 
Frequency Ran!Je 2 to 1000MHz 
Accuracy ±5% 01f full scale (for Elements calibrated with the 

Wattcher) 
Meter Scales 31:26: FWD 15, 30, and 60; RFL 1.5, 3 and 6; 

3127: FWD 5, 10, and 25; RFL 1, 2.5 and 5 
Insertion VSWR: 1.05 max. 

model3128 
Power Range 100mW to 1OkW using Bird Plug-in Elements 
Frequency Ran~Je 0.45 to 2300MHz 
Accuracy ±5% o,f full scale 
Meter Scales FWD and RFL 25, 50 and 100 
Insertion VSWR: with N Connectors 1.05 max. to 1000MHz, 

1.1 max. to 23100MHz 

Common Spec:ificatlons (3126, 3127, 3128) 
Controls Front P'anel: Push-to-RESET button & Reflected Power 

Limit Set (Scmwdriver adjust), Rear Panel: Fail-Safe/Non Fail
Safe Mode Seilector Switch, Normal Open/Normal Closed 
Alarm Contacts (8 Amps at 115 VAC non-inductive) and Fuse
out Indicator 

Alarms Audible: IFront Panel Buzzer; Visual: Reset Button lights red 
Finish Light Nav,v grey baked enamel (MIL-E-15O90) 
Nominal Size: 1!:r' x 57/:r/ x 6%" (483 x 133 x 127mm) 3 RU 
Weight 9 lbs. (4.11kg) 
AC Power 115/2:30V, 50/6OHz, 10W 

Ila !lel No. 
3171-020 3128 3127 3128 

D D D C 
1~8 8 1~8 1~A 1,2 

3¼88 3¼8 3¼A 3,4 

6¼8B 6¼B 6¼A &6 
F E E E 

For Element Tables 1, 2, 3, 4, 6 and 1 %, 3¼, 61/aA or B, and 1 %, 3¼ or 61/&AA or BB see pag,es 31, 33. 

Table F 
Part No. Lenath 
3170-058-1 141Ac1111 
3170-058-2 16Fell 
3170-058-3 25Feet* 
3170-010 25Feet** 
3170-058-4 
3170-058-5 

40FNI 
60Felt 

* included with WATTCHER 
** included with 6¼' Line Section 

TableD 
Line Section 

Model Numbers Connector 
4715-000 1W'BAFI 
4810-000 :W.-EIAFI 
4802-000 n•un1 -
4905-000 6¼•EIAFI 
4723-000 1~•Unfl 
4808-000 8W'Unll --
481MOO n•BAFJ}:W 
4808-010 n·Un11 

DC Cables 
(order only if lenQlh 
other than 25 ft 1s 

desired) 

Line Sections 

TableE 
Part No. Lenath 
4220-097.7 10Feet 
4220-087-9 15Feet 
4220-097-11 25Feet* 
4220-0n-1 25 Feet** 
4220-087-1 ' 50Feel 

* included with IWATTCHER 
** included with 16¼' Line Section 

TableC 
Line Section 

Model Numbert Connector 
4230-o53 QC 
4522-002-5 QC 

Notes: 4230-053 has two element sockets on opposite sides, 
while 4522-002'-5 has two sockets side by side (for ease of panel 
mounting). 

Order two QC-Quick Change Connectors of your choice 
(page35). 
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Test Sets 
Specific instruments and accessories have beein 
assembled into Test Sets as our response to customers' 
general needs to support either an industry func:tion (e.g. 
2-way servicing), or to facilitate maintenance of a specific 
piece of equipmen~ such as tactical radios (e.g. PRC-77, 
VRC-12, PRC-68, etc.) or flight control site installlations. A 
good illustration of Bird military test sets are the 4110-182 
and 4110-200 sets shown on the next page, 4410-025 and 
4410-030 sets (page 9), as well as the series 41:30 Tactical 
Radio Test Sets below. 

Tactical Radio Test Sets series 4130 are self--contained in 
a rugged case designed to withstand very adverse envir
onmental conditions including immersion. Avail1able func
tions include RF power and frequency measure1ment such 
as forward power, reflected power, VSWR, relative field 
strength, and transmitter frequency. Also includi~ is a com
plex output signal for checking relative FM receiver sensitiv
ity and tone squelch performance. Available models cover 
the 30-90MHz range, with other ranges current!~ in design. 

The Test Set shown is customized for radios iwith output 
power of 1-100 watts at 30-80MHz and has dirEK:t-read,ng 
VSWR capability. This feature makes it unneceissary for 

More than a dozen Test Sets have been configured with 
cables, as many as 18 Plug-in Elements and a ruggedized 
version of the model 43 Wattmeter. These have been 
devised and supplied to the Federal Aviation Administration 
(FAA) to meet critical Flight Safety needs and applications. 

Our first involvement with Test Sets for the Armed Forces 
was the AN/URM-43, replaced subsequently by the TS-
118, the 4110-182 and currently the 4130. These state-of
the-art analog and digital instruments provide simple 
operation and accurate RF measurement under field condi
tions. We would be pleased to discuss a specific design for 
your particular apphcation. 

field personnel to take forward and reflected power readings 
and calculate VSWR. Acceptable transmitter/antenna 
match conditions can be specified in VSWR levels only, 
thus simplifying maintenance of tactical communications 
equipment 

Please contact us for quantity applications of this or other 
frequency/power range Test Sets. 
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A Professional Mobile-Service Test Kit! ThEl outfit
ted carrying case pictured here (Test Set 4300·-064) is 
equipped to specifically meet the needs of the ttechnicia:i 
who services mobile communications equipm19nt 

This compact, super-convenient kit is comp1rised of: 
• One Model 43 THRULINE• Wattmeter (standard QC-N/F 

connectors) 
• One Model 4275-100 RF Sampler with variable level con

trol and mounting screws 
• Two UHF/F QC Connectors (S0-239) 
• One Model 8164100W "dry load" TE~MALINE• Load 

Resistor (standard QC-N/F connector) 
Included FREE of extra charge: 

• Instruction Manual (P/N 920-43) 
• Laminated VSWR chart (P/N 4400-012) 
• Cushion-fit inset equipped, one-piece, hi-der1sity, polyeth

ylene carrying case (F>iN 4300-061 ) with nests for seven 
Plug-in Elements and all of the other items listed above. 
When purchasing Test Set 4300-064, order as many or 

as few elements as your present needs dictatEi. They will be 
added to the price of the kit. 

(If you just need a case for your present equipment, order 
P/N 4300-061 .) 

Mobile & Avionics Communication• support test equip
ment is available with an integral conduction-cooled load 
resistor (e.g. model 4127 for AN/PRC-70 radios) or Test 
Sets like the 4110-182 shown. Thousands of these have 
already been purchased by the U.S. Army and foreign 
governments. 

Units in this group are manufactured from nnaterials 
specially selected for critical environments. 

■ 
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High Accuracy Power Measurement 

RF or AC power can be expressed or measured as El cose 
12R, E2/R or heat/time. Since RF power is a derived 
quantity-Le. it cannot be measured directly-the final 
accuracy depends on how precisely the individual parame
ters (E, I, R, heat) can be measured. Bird wattmeters sample 
voltages proportional to line volta!;ie or directional currents, 
rectify them and display the resulting DC on a meter. The 
overwhelming advantage of this method is time and conven
ience. However, the most accurate means known to mea
sure high RF power (e.g. 50-80,000 watts) is to terminate 
it in a liquid-cooled 50 ohm Load and measure the rise in 
coolant temperature at a constant flow rate, then recreate 
identical conditions at 50-60Hz AC power which can be 
measured with NBS traceable accuracy. 

Digital wide-range RF 
Calorimeter models 6090-115, 230 
This Digital RF Calorimeter/Load Resistor combines con
venience, speed and simplicity below 1000 watts with a self
cooled 50 ohms termination. 

Specifications 
niodel6090-115,230 
Power Range 50 to 1000W 
Fr.equency Range de to 3500MHz 
VSWR with N Connectors 1.1 0 max. from de to 1000MHz; 1.25 

max. from 1000 to 3500MHz 
Accuracy ±1.5% of reading with Correction factor (100 to 1000W) 

±3.0% of reading without Correction factor (50 to 1000W) 
Ambient Temperature Range +10°C to +30°C 
AC Power 115V60Hz units with -115 suffix, 230V 50Hz 

-230 suffix 280W 

Almost as accurate is the direct RF power measurement 
using Bird Calorimeters with separate or built-in loads (page 
28, 29) or with a MODULOAD9 heat-exchanger load system 
(page 30). While substitution calorimetry can, of course, be 
performed with all models, making direct measurements 
with accuracies exceeding FCC regulations requires no 
special skill and little time. 

With CW or FM, the power indicated is the same as that 
measured by our average reading THRULINE9 Wattmeters, 
which makes the Bird Calorimeter an ideal in-house calibra
tion instrument With a black-level TV transmission, the indi
cated power will be 60.1 % of peak (as compared to 59.6% 
on an analog wattmeter). 

Modulating an AM carrier 100% with a pure single tone 
will increase the calorimeter reading by 50%, measuring 
the average power contained in the sidebands in addition to 
the carrier. In other words, the calorimeter's digital readout 
always indicates the heating power dissipated in the load 
resistor. 

For accurate measurement simply connect the RF input 
cable to the built-in load, let the system run until coolant flow 
and temperature have stabilized, make two simple zero dis
play adjustments, apply RF power and read. 

Connector N (Female) 
Cooling Liquid Volume .74 quarts (700 ml) 
Finish Housing: Semi-Gloss black enamel; Panel: Light Navy 

grey baked enamel (MIL-E-15090) 
Nominal Size 23%• x 1'73.4• x 7¼• (600 x 451 x 184mm) 
Weight incl. coolant 36 lbs. (16.4kg) 
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Flow and 
temperature sensors 

Sensors mounted 
on a Load, which 
must be ordered separately 

6080-115 

Digital Hi-Power 
Wide-range Calorimeter 
1000W to 80kW 
models 6080 /81-115, -230 
• Measure RF power quickly with precision after 

simple set-up 
• Automaticafly processes all sensor Inputs 
• Display power directly without charts or calibration 
• Conveniently portable or rackmounted 

The 6080 Calorimeter is desiQned for use with well
matched water-cooled line terminations such as the Bird 
10kW-80kW TERMALINE• Load Resistors jwhich must 
be ordered separately}. To make precision measurements, 
place the flow and temperature sensors in series with the 
cooling water, let the liquid run until readings have stabilized, 
adjust the display to indicate zero, apply RF power and read! 

No waiting for stabilization after the first reading, i.e. power 
readings can be taken in seconds with ±3% accuracy. The 
sensor outputs are transferred through a heavily shielded 
cable (up to 40 ft. lon9) to the main control unit, which pro
cesses the data for direct digital reading in kilowatts: 

Flow-rate x Temperature differential x Specific heat 
x Conversion constant - RF Power. 

Interpolation of flow rates, position of mercury columns 
in hard-to-read thermometers, and of system constants 
has been completely eliminated. 

Specifications 
Power Range Low Range 1 to 10kW; High Range 10 to 80kW 
Frequency Range Not frequency dependent 
Accuracy ±3% of reading 
Digital Display ½• Red LED 
Output Signa BCD with posttive TTL logic 
Ambient Temperature Range +5°C to +40°C 
Shielded Cable Length 8 ft. (2.4m). Longer lengths to 40 ft. 

optional at time of order 
Overrange Protection Limited only by load used 
Water Flow Low Range: 2 to 4 GPM (7.6 to 15.1 liters/min.); High 

Range: 5 to 10 GPM (18.9 to 37.9 liters/min.) 
Stabilization Time 5 minutes min. 
Water Purity Any potable water 
Finish Housing (6080) Dark blue enamel with brushed aluminum 

trim; Panel (6081) Light Navy grey baked enamel 
(MiL-E-15090) 

Nominal Size Housing (6080) 11" x 57W x 9¾" (279 x 133 x 
245mml; Panel Version (6081) 19" x r x 11" (483 x 178 x 
279mm 4R.U. 

Weight Housing 7 lbs. 6 oz. (3.4kg); Panel Version (6081) 8 lbs. 
(3.6kg); Sensor Array 2 lbs. 10 oz. (1.2kg) 

AC Power 115V 50/60Hz units with -115 suffix, 230V 50/60Hz 
-230 suffix • 

Load Resistor Optional-see Econoload Series of water cooled 
loads, 10 to 80kW 
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MODULOAD® RF Calorimeter/ 
Load Resistors 
10kW, 25kW & 50kW series 
This calorimetric system combines the sensors, data pro
cessing and readout unit described on the preceding page 
with the economy of MODULOAD self-cooled RF Load 
Resistors. No connections to a running water supply are 
necessary and the large digital display can be separated 
from the load by as much as 40 ft. 

The traditionally low VSWR of MODULOAD terminating 
systems contributes to measurement certainty, and assures 
accurate termination of 50-ohm lines during off-line or off
the-air tests and maintenance of transmitters in locations 
where water supply is unreliable, expensive or simply not 
available. The Loads are protected by electrical interlocks 

Specifications 
VSWR 1.1 max. 
Accuracy ±2½% of reading (above 5kW for 8645 & 10kW 

for 8655 series) 
Digital Display ½• Red LED's 
Ou"lput Signa BCD with pqsitive TTL logic 
Cable connecting Load and Calorimeter: 8 ft. (2.4m) 

shielded cable. Longer lengths (to 40 ft.) optional attime 
of order 

Stabilization Time 5 minutes min. 

Connector 
1 ¥.EA Fl 3111 EIA Fl 3111 Unfl 

and by a time delay before application of RF power. Resistor 
elements are rugged, withstand shock and-in the event of 
accidental burn-out-can be replaced on site in 30 minutes, ~ 
a unique critical time and money saving feature. 

8645-632 
on optional Dolly 
sn1-011 

Coolant 100% Water or 65% Water with 35% industrial 
Ethylene Glycol 

Operating Position Horizontal only 
Ffnlsh Load Lig_ht navy grey baked enamel (MIL-E-15090) 

Calorimeter Dark bfue enamel 
AC Power 115V 60Hz or 230V, 50Hz (In the model number, 

the 7th digit identifies line power: Insert 1 for 115 volts 
60Hz or Zfor 230 volts 50Hzl*** 

Optional Dolly 8630/8640 6711-011, 8650 6772-011 

Model Number*** Coolant 
Nominal Size 

(Load 

2SkWseries 8645-60- 8646-60_ +5°f0+30°C* P 
25kWseries kHz-900MHz 8645-63_ 8646-63_ -5°to+25°C* V, 
50kWeeriea kHz-900MHz 8855-8()_ 8856-80_ +5°10+30"C** 
50kWseries kHz-900MHz 8855-63_ 8856-63_ -5°10+25-C*"* Va 
* for power not exceeding 20kW: add+ 10°C to upper limit 

* * for power not exceeding 40kW: add + 10°C to upper limit 

22¥,- x 15V x 15V 
562x405x402lnm 
25f6f• • X 19'/ .. X 19'/•• 
659 x 487 x 497mm 

4fSW X 19'fa" X 19' .. 
1181 X 487 X 497ntm 
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BIRD Plug-In Elements 
All Bird Elements are calibrated in accordance with meticu
lous Bird calibration procedures, supported by a quarter 
century history of mean deviation values to assure adher
ence to advertised specifications of current instruments, as 
well as field interchangeability with equipment purchased, 
used and trusted in all the years since its introduction. Listed 
accuracies can, of course, not be guaranteed with compo
nents not supplied by Bird. 

We have assembled here the 445 most popular Elements 
for your choice, yet in most applications one or two will suf
fice. The large selection, however; permits you to almost 
customize your Bird Wattmeter. Also, when ordering Elements 
always specify the wattmeter or line section number for 
which they are intended. 

Consult match-confirmation table on page 32 (top). 

Plug-In Elements: When ordering, specify catalog number 
andTHRULINE model number. 

Table 1 
Standard Elements (Cataloa Numbers) 

F--··---· Bancts (MHz) 

= 2- 25- 50- 100- 200- 400-
30 80 125 250 500 1000 

5 wallS - SA 68 5C 50 5E 
10wallS - 1M 108 10C 100 10E 
25wallS - 25A 258 25C 250 25E 
SO watts 50H 50A SOB soc 500 SOE 

100watts 100H 100A 1008 100C 1000 100E 
250watts 250H 250A 2508 250C 2500 250E 
SOOwatts 500H SOOA 5008 500C 5000 500E 

1000wallS 1000H 1000A 10008 1000C 10000 1000E 
2500wallS 2500H 
5000WIIIII 5000H 

Table 2 
Low-Power Elements 

1 watt cat.No. 2.5watts cat. No. 
30,,36 MHz 030-1 3IMO MHz 030,2 
35-40 MHz 035-1 «MO MHz 040-2 
4CMIO MHz 040-1 5CMO MHz 050-2 
50-60 MHz 050-1 60-80 MHz 060-2 
60-80 MHz 060-1 80-95 MHz 080-2 
80-95 MHz 080-1 95-150MHz 095-2 
95-125MHz 095-1 150-250MHz 150-2 

110-UIOMHz 110-1 200-300MHz 200-2 
150-250MHz 150-1 25CM&OMHz 250-2 
200-300 MHz 200-1 400-850MHz 400-2 
275-450 MHz 275-1 800-950MHz 800-2 
425-850 MHz 425-1 
800-950 MHz 800-1 

Elements (Catal Numbers) 

Power 

• 1 WIit 
2.5wallS 

Swtlll 
10watts 
25watts 
so wans 

100walll 
250wallS 

Table4 

150-
1280 

1J 
2.5J 

SJ 
10J 
25J 
50J 

100J 
250J 

F Banda MHz) 
1100- 1700-
1800 2200 

1K 1L 
2.5K 2.5L 

SK SL 
10K 10L 
25K 25L 

2200-
2300 

1M 
2.5M 

5M 
10M 
25M 

N:CJnl:y tn. o.f.a. 

Low-Fr uenc Elements (Catal Numbers) 

Tables 

Power 

1000walll 
2500WIIIII 
SOOOwatts 

10000watts 

Frequency Band 
.45 to 2.5 MHz 

1000P 
2500P 
5000P 

10000P 

High Power Elements (Peak Onlv) 
F Bands (MHz) 

= 25- 50- 100- 200- 400. 950. 
80 125 250 500 1000 1280 .... - - - - - 500J 

1000WIII - - - - - 1000J 
2500watts 2500A 2500B 2500C 25000 2500E 2500.J 
5000wals 5000A 50008 5000C 50000 5000E 5000J 

10000WIIIIS 1 OOOOA 1 ooooe 1 ooooc 100000 1 ooooe 
Table6 
Mllllwatt Elements 

cat. cat. cat. 
100mW No. 250mW No. 500mW No. 

72-78 MHz 430-2 70 MHz 43044 72-78 MHz 430-33 
105-120 MHz 43IMS 72-78 MHz-- 105-120MHz 430-26 
125-138 MHz 430-9 10.118 MHz 430-24 ~MHz430-27 
160-175 MHz 430-10 130-150 MHz 430-13 328-338 MHz 430-28 
328-338 MHz 430-3 150-180 MHz 430-15 455-470 MHz 430-30 
400-420MHz 430-7 328-338 MHl 430-18 80CMOO MHz 430-108 
450-470 MHz 43IMS 80CMOO MHz..,.,. 
800-900 MHz 43G-1'11 1700-17SOMHz 430-17 
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Consult this table to confirm that you selected E/e
ments for your meter or Instrument from the right 
table(s). 

Are useable with tne following mooe, 
Elements In Instruments and mounted meters 
Tables Nos: (within llmlts listed In S....,.lflcatlonsl 

1, 2, 3, 4, 6, 14 43, 4430, 4431, 4521, 4522, 4526, 4527, 
3128, 3170, 3900, 6151 

1, 2, 3, 4, 5, 6, 14 4314, 4381, 4383, 4385, 4387, 4391 

8 4305only 

9, 10, 11, 12, 14 4410, 4410A, 4410P, 4411, 4412 
1~A. 31/aA, 61/aA 4712, 4715-200, 4720, 4723-200, 460, 4610 

200, 4805, 4802, 4902, 4905-200, 4907, 
4909-200, 4382, 4384, 4386, 4388, 3127. 
Mounted meters: 3127-035, 3127-055, 
3127-040, 6810-009-7, 6810-020 

1~B. 31/aB, 61/aB 4712-037, 4715-300, 4600-037, 4610-300, 
4805-037, 4802-300, 4902-037, 4905-300, 
3126. Mounted meters: 3127-070, 3127-080 
3127-075, 6810-007, 6810-030 : 

61/aC 4902-080, 4907-080, Meter 6810-005 

1~AA. 3V.AA, 61/aAA 3171 

1 ~BB, 31/aBB, 61/aBB 3171-020 
15 All of the above models using 1 ~• Line 

Sections 
16 All of the above models using 3Ya• Line 

Sections 
17 All of the above models using 6Ya• Line 

SArtions 

Table& 
Plua-in Elements (usable only with Model 4305' 

F~~ Power 
Catalog 

No. 
.45-2.5 25kW 25KP7 

2-30 10kW 10KH7 
,_ 25-80 - I - 'lSX1N - 2500A7 -

25-60 5000W 5000A7 
50-125 2500W 250087 
50-125 - 5000W - 500087 

100-250 BXNI 2500C7 
200-500 2tD1N 250007 
400-1000 BXNI 2500E7 ~---

1100-1800 sow 501<7 
1100-1800 100W 100K7 

Table9 Table 10 

For Signal Leveling, Frequency Control, Wave-shape Moni
toring, Local Oscillator or Mari<er Signal Injection, etc. Series 
427 4 RF Directional Coupler Plug-in Elements are similar in 
design to the many power measuring Elements available for the 
various 50 ohm THAULJNE Wattmeters. They extract a calibrated 
amount of power from the main line signal flowing in the direction of 
the arrow. This attenuated signal is NOT rectified (as in the stan
dard measuring Elements), but is brought out through a female 
BNC connector on top of the Element Even though the 427 4 
series Coupler Elements fit the standard sockets, there are no de 
output tabs on the Element body since no de is produced. There is 
an added convenience to this construction which has not received 
the deserved attention: Since the couplers are directional, rotating 
them between 0° and 180° varies the amount of coupling like a var
iable attenuator. Minimum attenuation of the main line signal is the 
NOMINAL COUPLING ±1 dB shown for each unit within the stated 
FREQUENCY BAND. 

Table 14 

Catalog Fntquency Nominal Mu. Main 
Number Band CouDllna Line Power 

400-50 50-100MHz -40d8 1,(#1# FOR 
400-75 75-150 -40dB 1,(#1# QC-TYPE, 
400-125 125-250 -40dB 1,000W CABLE, 
400-225 225-450 -40dB 1,000W OR 11,• 
35CMOO 400-800 -35dB SOON EIA LINE* 
300-750 750-1250 -30dB 100W 

Table 15 
Catalog Fntquency Nominal Mu. Main 
Number Band CouDllna Line Power 

501-50 50-100MHz -SOdB 10,(#1# 
501-75 75-150 -SOdB 10,0CXJW FOR 
501-125 125-250 -SOdB 10,000W 1~-
501-225 225-450 -SOdB 10,000W EIA 
451-400 400-800 -45dB 5,(#1# LINE 
401 -750 750-1250 -40dB 1,(#1# 

Table 16 
Catalog Fntquency Nominal Mu. Main 
Number Band CouDllna Line Power 

553-50 50-100MHz -55dB 25,fXXIN 
553-75 75-150 -55d8 25,(#1# FOR 
553-125 125-250 -55dB 25,000W 3v.• 
553-225 225-450 -55dB 25,000W ElA 
503-400 400-800 -50dB 15,(#1# LINE 
503-750 750-1250 -SOdB 10,(#1# 

Table 17 

Catalog Fntquency Nominal Max. Main 
Number Band I Line Power 

608-50 50-100MHz -60dB 50,(#1# FOR 
606-75 75-150 -60dB 50,(#1# &v.· 
606-125 125-250 -60dB 50,000W EIA 
606-225 225-450 -60dB 50,(#1# LINE 
556-400 400-800 -55dB 25,(#1# 

• Wide-Range non-directional RF Sampler Element model 
4274-025 covers 2-1000MHz. Approximate signal-sample 
levels are -50d8 ±2dB from 1000MHz to 25MHz, decreasing 
to -66dB at 2MHz, Max. Main Une Power is 500W Typical series 
4274 photo on page 4. 

Table11 Table 12 

Full-Scale Power and Frequency (MHz) RangN of 4410 Elements 

0-10, 30, 100, 300 mllllwatts 0-100, 300 mllllwatta 0-1, 3, 10, 30, 100, 0-10, 30, 100, 300, 1000, 
1, 3, 10watts 1, 3, 10, 30, 100 watts 300, 1000 wat ts 3000, 10,000 watts 

MHz PfN MHz PfN MHz PfN MHz PfN 

30-50 441~ 25-80 4410-10 2-30 4410-3 0.2-0.535 4410-1 
50-88 4410-21 50-125 4410-11 25-80 4410-5 0.45-2.5 4410-2 
88-108 4410-27 100-250 4410-12 50-200 4410-6 2-30 4410-4 

100-152 4410-22 400-1000 4410-14 200-1000 4410-8 
150-250 4410-23 -
225-400 4410-24 
400-800 4410-25 
800-900 4410-26 
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Elements on this page must be calibrated in the Wattmeter with 
which they will be used to insure stated accuracy. To avoid the 
inconvenience of returning an entire wattmeter for recalibration 
(e.g. if an Element has been dropped, etc.), we recommend order
ing Elements in identical pairs and storing one in a safe place, after 
recording the meter readings of each twin. 

Table 1 ¼ A Standard Elements Table 1'/, AA 
Power Frequency Banda (MHz) 

2-30 25-60 50-125 100-250 200-500 400-1000 
250wall8 
500walll 

tOOOwatts 
2500 watts 
S000 watts 

10kW 
25kW 

1000H1 
2500H1 
5000H1 
10KH1 
25KH1 

Power 
Range 

250wall8 
500wall8 

1000watts 
2500watts 
5000watts 

10kW 

2-30 
Frio9ncl Banda (MHz~ 

25-60 -12 100-250 00-500 400-1000 

250A12 250812 250C12 250012 250E12 
500H12 500A12 500812 500C12 500012 500E12 

1000H12 1000A12 1000B12 1000C12 1000012 1000E12 
2500H12 2500A12 2500B12 2500C12 2500012 2500E12 
5000H12 5000A12 5000B12 5000C12 5000012 5000E12 
10KH12 10KA12 10KB12 

Table 31/1 A Standard Elements Table 31/1 AA ,=::..:.-=..::...:..:..:....:....::;.;;.;.;=-=-=:.:..::.;.;c.:..::,;,;~------------ --, 
Power Frequency Banda (MHz) 

2-30 25-60 50-125 100-250 200-500 400-1000 
1000wall8 
2500wall8 
SOOOwatts 

tOkW 
25kW 
50kW 

100kW 

5000H3 
10KH3 
25KH3 
50KH3 

100KHS 

1 100083 1 1 1000E3 
2500A3 260083 2500C3 250003 2500E3 
5000A3 500083 5000C3 50000 3 5000E3 
10KA3 10K83 10KC3 10KO3 10KE3 
25KA3 25K83 25KC3 25KO3 25KE3 

( SOKM 50K84 SOKOi)** 

Power 
Range 

1000watll 
2500wall8 
5000watts 

tOkW 
25kW 
50kW 

100kW 

2-30 
F'ic,uen~ Banda (MHzk, 

25-60 -12 100-250 -500 400-1000 

1 OOOA32 1000832 1 OOOC32 1 OOOD32 1000E32 
2500H32 2500A32 2500832 2500C32 2500032 2500E32 
5000H32 5000A32 5000832 5000C32 5000032 5000E32 

10KH32 10KA32 10K832 10KC32 10KO32 10KE32 
25KH32 25KA32 25K832 25KC32 25KO32 25KE32 
50KH32 (50KM2 50KB42 50KC42)•• 

100KH32 

* * The special S0kW Elements inside the parentheses must be used 
with special line sections 4616-000, 4617-000, 4808-000, 4808-
010 or 4808-020 listed on page 37. The S0KC4 and 50KC42 
Elements should not be used above rated 3¼' line power of 
35kW 

Table 61/1 A Standard Elements 
Power 
Ranaa 2-30 

F'ic,_~ Banda (MHzk, 
25-60 12 100-250 -500 400-1000 

2500wall8 2500M 250088 
5000wall8 5000A6 500088 

tOkW 10KA6 10KB6 
25kW 25KH6 25KA6 25KB6 
SOkW 50KH6 50KA6 50KB6 

100kW 100KH8 
250kW 250KH8 

Table 1¼B 
Power 

300wall8 
eoowaas 

1500watts 
3000W8118 
eooowaas 

Table 31/, B 

Power 
Ranae 

1500wall8 
3000wall8 
6000watts 

15kW 
30kW 

Table61/,B 

Power 
Ranaa 

3000wall8 
6000walls 

15kW 
30kW 
&OWi 

Table 61/.C 

Power 

r,,.w 
80kW 

50- 100-
125MHz 250 

30081 300C1 
80081 IOOC1 

150081 1500C1 
300081 3000C1 
800081 6000C1 

50- 100-
125MHz 250 
150083 1500C3 
300083 3000C3 
600083 6000C3 
15KB3 15KC3 
30KB3 30kC3 

F~~Banda~~ 50-1 5 1 250 4 7 

300088 3000C8 3000U8 
800088 eoooce eoooue 
15KB6 15KC6 15KU6 
30KB8 30KC8 30KU6 
80KB8 80KC8 80KU8 

Frequency Banda (MHz) 
50-125 100-250 470.750 

8K88 8KC8 8KU8 
80KB6 80KC6 80KU6 

2500C8 250006 2500E6 
5000C8 500006 5000E8 
10KC6 10KD6 10KE6 
25KC6 25KD6 25KE6 
50KC6 SOKD6 SOKE6 

Table 61/1 AA 
Power F'ic,_~ Banda (MHz~ Range 2-30 25-60 12 100-250 -500 400-1000 

2500wall8 2500M2 2500882 2500082 2500082 2500E62 
5000wal8 !500QM2 5000Bl2 5000C82 5000082 5000E62 

10kW 10KH62 10KA62 101(862 10KC62 10KD62 10KE62 
25kW 25KH62 25KA62 25KB62 25KC62 25KD62 25KE62 
SOkW 50KH62 50KA62 SOKB62 50KC62 SOKD62 SOKE62 

100kW 1CJOICHIR 

Table1¼ BB 

Power 50- 100-
Ranae 125MHz 250 

300wall8 300812 300C12 
eoowaas 600812 600C12 

1500watts 1500B12 1500C12 
3000wall8 3000812 3000C12 
6000W8118 8000812 6000C12 

Table 31/1 BB 
Power 50- 100-
Ranae 125MHz 250 

1500wall8 1500832 1500C32 
3000wal8 3000832 30GOC32 
6000watts 6000832 6000C32 

15kW 115K832 15KC32 
30kW 30IC832 30KC32 

Table 6¼ BB 

:= Frequenr&,_ Banda (MHz~ 
50-125 1 250 4 0-750 

3000Wlla 3000882 3000C62 3000U82 eooo .... 8000882 6000C82 8000U62 
15kW 15KB62 15KC62 15KU62 
30kW 30K862 30KC62 30KU82 
80kW 80KB82 80KC62 80KU82 

33 
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Line Sections 
50 ohms nominal 

These precision sections of coaxial air line are inserted into 
the transmission line between the transmitter and antenna 
or load. For use with proper Plug-in Elements, Line Sections 
are equipped with either one socke~ two sockets opposite 

50 ohm LINE SECTIONS 
Connector Element Length w.ght UNdwtth 

1\IDa Socata In. Iba. Part No. GmunNo. 

Far.-wlth lFGllbleOOI■__.. 

QC-Nfl-l 1 5.5 1¥, 4230-018 
QC 

lnotlncl.l 1 4 1 4230-006-1 
QC 1 

lnot Incl.I w/brackal 4 1V. 4230-059 
QC 

lnotlncl.l 2 4 1 4230-053 I 

QC 2 
lnotincl.l MnAlmt<l 6.22 1'11 4522-002-5 I ...,_Line 

Fla 1 4 1 4501..()()() 

Fla I 2 4 1V. 4502-000 I 
1~• R1aldUne 

Fla 1 6.75 3 4712-000 IV, V 

Fla 2 6.75 3¼ 4715-000 11, 111 

Uni 1 6.375* 1V. 4720..()()() IV,V 
Uni 1 8.375 1¾ 4720-025 IV,V 

Uni 
151.Solvnal 1 6.375 1¾ 4713-000 IV,V 

Uni 2 8.375 11\ 4723-000 H IU 
3y.•RiaidLlne 

Fig 1 6.375 7 4600-000 IV, V 

Flo 2 7.03 7Ya 4610-000 IL Ill 

Uni 1 u 4 iv.v 
Uni 1 u• 4 480l-000 IVY 
Unll 

151.5 nhmlll 1 8.5 4 4800-000 IV,V 

Note: For Quick-Change QC Connector choices, see 
page 35. 

The following Meter Panel, Wattcher and RF Power Ana
lyst models require a Line Section to function as a wattmeter. 
Select a Line Section with a matching Group Number and 
with the Connector Type used in your transmission line or 
cable. 
Group No.I Grouo No. 11 Grouo No. Ill proup No. N Grouo No. V 

4383 4382 3127 3126 3127-035 3127-070 
4387 4384 3171 3127-075 
3128 4386 3127-040 3127-080 

4388 3127-055 3171-020 

4240-165 4240-346 

each other or two sockets adjacent to each other (to facilitate 
panel mounting). Most of our portable instruments, as well 
as rigid-line high power wattmeters on pages 14 and 15 are 
sold complete with their appropriate Line Sections. Models 
and panel-mounted meters which require a Line Section 
are hsted in Groups I to V below. 

50 ohm LINE SECTIONS 
Connector Element Length Weight UNdwlth 

1\IDa Socata In. Iba. Part No. Grow,No. 

Unll 2 
3~• RlglclLIM(oontlnuld) 

4802..()()() 8.5 4V. I.NI 
Unll 2 8.5• 4'6 480l -100 ... 
Unll 

151.5"'-1 2 8.5 4¾ 4810-000 N Ill 
3y.• Spec:1811 tor UN with 50kW H~ Power 

Elements 50KA4. 50KB4 50KC4. 50KA42 KB42 50KC42 
1 

Fla Hiah 7.03 7 4617-000 IV 

Fla 
1 High 
1 Rea. 7.03 71/s 4616-000 II 

1 
Unll High 8.5 4 4808-000 IV 

1 
Unll High 8.5* 4 4808-Q20 IV 

Unll 
1~ 
1 Ria 8.5 4¥, 4808-010 N 

&Y,• I inld Une 

Fla 1 10.22 16¾ 4902-000 IV,V 

Fla 2 10.22 17 4905-000 11, 111 

Unft 1 9.63 123A 4907-000 IV, V 

Unft 2 9.63 123A 4909-000 11, 111 

* Recessed center conductors. (All other unflanged 1 %' and 3¼' 
Line Sections have flush center conductors.} 

The Quick-Change QC-Connector feature makes not only the 
THRUUNE Wattmeter and the TERMAUNE Load versatile with a 
minimum investment, but any two QC-Connectors and the 4240-
165 Adapter Block form an adapter between different coaxial 
series or within the same series. A Bird QC Adapter assembled as 
in this drawing exhibits very low VSWR, unlike most commercial 
adapters which can foil and frustrate accurate measureme~ 
efforts. ..,,. 
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QC-Type (QUICK CHANGE) 
Connectors 

Many TERMALINE Load Resistors, Attenuators and 
Absorption Wattmeters, as well as THRULINE Wattmeters, 
are equipped with the patented QC-Type QUICK-CHANGE 
RF Connectors. These models may be ordered with the 
connector(s) most convenient for use with your equipment 
Changes in connectors may be made in the field merely by 
removing four screws from the connector baseplate, substi
tuting connectors, and replacing the screws. The change 

FEMALE HN 
4240-288 

MALE HN 
4240-278 

FEMALE SC 
4240-090 

GEN. RADIO 
TYPE 874 
4240-254 

OPEN TERM. 
#1G-32 NUT 
4240-080 

FEMALE BNC 
4240-125 

MALE BNC 
4240-132 

FEMALE TNC 
4240-156 

MALE TNC 
4240-180 

FEMALE C 
4240-100 

MALEC 
4240-110 

FEMALE LC 
4240-031 

MALE LC 
4240-025 

FEMALE LC 
UG-15781U 
4240-149 

FEMALE LC 
BULKHEAD 
4240-075 

MALE LC 
UG-158A/ll 
4240-138 

FEMALE LT 
4240-018 

MALE LT 
4240-012 

FEMALE UHF 
4240-050 

MALE UtF 
4240-171 

from one constant impedance connector to another may be 
done without affecting the electrical characteristics of the 
QC-equipped unit 

Specifications for each model list the connector type 
normally supplied when no order is specified. Maximum 
VSWR values shown in these specifications are obtained 
with the normally supplied connector. 

QC-Type Connectors are also used on some RF Filters 
and Power Sensors, and on Line Sections. 

We recommend ordering QC-Types likely to be required 
for inter-connection with your equipment in addition to the 
QC Connector mounted on the BIRD product, to avoid the 
use of performance-degrading adapters. 

' -
' . 

fFM&l.E 
lanl-UtF 
4240-341 

FEMALE SMA 
4240-336 

MALE 811A 
4240-334 

FEMALE N 
4240-082 

MALEN 
4240-083 

1 'II" BA-AXED 
4240-096 

1~• EIA SWIVEL 
4240-208 

7/," BA 
4240-002 

Also see SQC Connectors on page 36. 

■ 
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Coupling Kits 
II PartNo. Line I Part No. Line nee Part No. Line I PartNo. 

4240-220 ~·Fig 50otvn 4600-020 3W'Unl s1.s·otvn S-289 WUnll 50otvn S-1322 
4712-020 31t.•unn SO ohm 5-726 ·w,m ada ter to 50 ohm 6V.•F SOohm 4902-020 

Carrying Cases 
ForModela For Part No. Forllodela Addltlonal For PartNo. Forllodela Addltlonal For Part No. 

43. 4430/31, CXM Ellmenll 12 Ellmenll EC-1 an.4382. Power Supply, 4300-080 
4314, 4410, Sime• 4ElemenlB,4273/75, 4300-081 438314384 4 Elemenls 14273175 
4410A.4304 
o,4450 CC-1 8164 I 2 spare QCa 4391 4 E1emen1s I 4273175 4300-085 

Mini Monitor CC-2 Same as 15 Elements, 4230-059, 4300--070 
CC-1 cables, 2 spare QCs 

Same as CC-3 & screwdriver 
CC-1 

DC Cable Assemblies (RG-58/U cables with P/N 7500-076 DC Plug on one end) 
Uaedwlth Uaedwlth 

Connector Part No. Connector th G No. Part No. Connector G No. Part No. 

Spadel.Ug 9" I 4220-097-4 

!ij 1419 3170-058-1 =t= 12" I 4220-097-8 =t=· 25' 4220-0n-1 
8' 3170-058-6 ur I 428MJ87-5 40' 4220-097-19 

15' 3170--058-2 Spade Lug 25• II 4220--097-21 Spade lug 50' 4220-097 -17 
BNC(M 25' 3170--058-3 Spade Lug 60' 4220--097 -15 

=t!; 33" " 4220--097-1 Spade Lug 65' 4220--097 • 14 -1· 25' 31~ 3'fUI' I 4220-097-2 =Lug 7f1 4220-097-18 
BNC M 40' 3170-al8-4 =t= 48" I 4220-097-22 7fl 4220-097-13 
BNC M 50' 3170-058-5 w I 4220-097-6 Spadet= 100' 4220-097-16 
BNC Ml 80' 3170-058-7 Spade Lug 54• II 4220-097-23 Spade Lug 225' 4420-097-20 
BNC!M 90' 3170--058-8 Spade Lug 10' II 4220-097-7 DC Plug 39' Ill 7500-072-1 
BNC M) 100' 3170--058-9 DCPlug 10' Ill 7500-072-3 

Spadelugl 10' I 6810-041-1 

=t= 15' I 4220-097-9 DCPlug 10' II 7500-072-4 
25' I 4220-097-10 

Sect/Ofl IS 61/,' For all other app/,callons. DC Plug I 10' Ill 6810-036- 1 

ediately preceed,ng ,1 DC Plug 25' Ill 7500-072-2 

DCPI I 25' 6810-036-2 

Group I 3171-020 3171 -4384 4388 Group II 3126 3127-035 3127-075 Group Ill 681 0-020 4305 
3127-055 4382-4386 3127 3127-040 6810-030 4909 
3127-080 4383-4387 3128 3127-070 4715 4610 

4723 4802 

Batteries 
Used With Volta Part No. Used With Volta Part No. Uaed Wlth Volta Part No. 
3900 7.5 NICd S-1588 4412 9 NICd S-1587 4030 3 LI-Mn 5-1479 

4381/2/3/4 1.25 NiCd S-1230 4314 12 NICd 5-733-2 3Requd. 
4Requd. 441~4411, 9 Alcallne 5-1375 4130 9 Uhlum 5-1444 

4391 1.25 NiCd 5-1230 4410P, 4041 Extended 9 Lithium 5-1576 
6Requd. 4410 Life 

4314 6 NiCd 5. 733-1 4410A, 

6R ud. 4411, 4410P, 4410 

Miscellaneous 
Used With DHc ,tptlon Part No. Used With Description Part No. Used With Descrlntlon Part No. 

AJElement Dum flYPlug 38HMJ31 4381/2/3/4 Power Supply 5-1242 4381/2/3/4 Power Supply 
120V/9V 230V/9V Sockets 

SQC Connecto1rs 
These are similar to1 the QC-Type on the preceding page, 
except for a smaller mounting plate (hence small QC or 
SOC). Used with 4110 series, 4304 Wattmeters, 8072-1, 
8431 Load Resistors, etc. 

Deacrlptlon Plrt No. 
FemlleN 41oo-ot4 
MaleN - 41oo-ot5 
Female UHF 4100-017 
FemaleTNC 

-

41CJ0.055 
FemaleBNC 4110-014 

Miscellaneous Adapters, Connectors 
Deacrl tlon 

QC ~FJ.!f'C~ 
~u.\iJ:.s~ loQC (F.) 
3Ye Fl to QC (F) 
3/t Fl to QC (F) 
Rt. AngleQC 
1~FlloQCffl 
~ Fl lo n, Fl EIASO ohml 
1 ~ Fl lo 1't Fl EIA 50 ohml 
3Ye Fl to 6Ye Fl EIA 50 ohms 
DC Conn. Pl 

. MtoNF) 

5-1257 

PartNo. 
4240-185 
4240-180 
4240-187 
4240-194 
4240-201 
4240-244 
4240-280 
4800-025 
4712-015 
4902-025 
7500-076 
8110-186 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

Meters 

1'ype 

4\lfround 
4Wround 
4Wround 

~ 

31/z" round 
31/z" square 
31/z" rectangular -4W rectangular 
4Wrecton~ 
two4W reel. on~• 
4 ½" reel + switc on panel* 
41/z" reel on panel* 
two 41/z" rect~el*· 
4W reel. + on panel* 
lnhoualng" 
lnhoullng** 
in housing** 
in housing, w/FWO & 

RFL switch** 
ln~/FWDI 
RFl ** 

Klw/cable 

*25' DC cable(s) included 
... 10' DC cable(s) included 

Current Sc:alN Part No. 
1oo,.,A S/10/25kW 2000-030 
1oo,.,A 15/30/80kW 2000-059 
1oo,.,A 8/801.W 2000-088 

30µA 25/ 50/ 100W 2080-002 
30µA 25/50/100W 2080-005 ,= 25/50/100W 2150-01 5 

5/10/25kW 2150-088 ~= 5110/BW 3127-oa& 
5/10/2lkW 312'7-cMO 

1oo,.iA 5/10/25kW 3127-055 
1oo,.iA 15/30/60kW 3127-070 
1oo,.iA 15/30/60kW 3127-075 ~= 16/30IIOkW 3127-GIO 

8/8/1INI 881CMI06 
1~ 15/30/fJ/0kW 881CMI07 
1oo,.iA 5/10/25kW 6810-009-7 

1oo,.iA 5/10/25kW 6810-020 

1oo,.,A !~:i0/80kW 8810-030 
MiJA 8-000 

RF INTERSERIES ADAPTERS 

Kit No. 4240-400 

NII - UHM UHF• IIICII - TI«:11 
NII X - X X 
UHM X X - X X X 
IIICII X X X X - X X X X X 
TI«:11 X X X X X X - X X X X X X X 

It is easy to assemble your compact, precision 50-ohm 
adapter to meet any of 30 different matching requirements 
between four coax connector series. 

The four series included in this kit are N, UHF, BNC and 
TNC connectors, one male and one female each-except 
there are two male N and two female N. Also included are 
five couplers, so that five complete adapters can be 
assembled at any one time. 

This permits 28 combinations between series or with 
male/female of the same series. The two additional N con
nectors also permit assembling adapters with male N/male 
N and female N/female N functions. 

The low VSWR of the adapters is the result of precision 
machining and tight mating tolerances (the male N/female 
N combination, for example is below 1.05 to 1 GHz and 
below 1.1 to 2.5GHZ). 

■ 
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One of the earliest of our instruments-the first Bird Absorp
tion Wattmeter was produced in 1948-TERMALINE• Watt
meters offer the convenience of a combination measuring 
and terminating unit f,or servicing 50-ohm communications 
systems and keeping, them at peak operation. They consist 
of a direct-reading meter and an integral load resistor for 
dissipation of RF power during measuremen~ and their indi
vidual frequency cov,erage is generally wider than that of 
directional meters. 

TERMALINE Wattmeters continue to be an important part 
of our instrument line, which has been updated from typical 
2-range instruments to 4-ranges, and from 2MHz to 
1000MHz (exceptfor Model 6151 which is capable of any 
frequency range cov,ered by Bird 100 watt Plug-in 
Elements). 

The liquid-dielectric Wattmeters-like our oil-cooled Load 
Resistors-are cons1ervatively rated. Most of the models 
have been purchased under U.S., European or Middle East 
military standards. W'e now off&r the most comprehensive 
line from 200mW to :~½kW and-with a new dry termination 
-to frequencies as ~ow as 100kHz. 

Your attention is directed to the new 6730 Series Absorp
tion Wattmeters offered in this catalog. Each of them fea
tures a choice of thre10 power ranges selected through a 

rotary switch. This desirable flexibility expands the utility of 
the TERMALINE unit and eliminates the need to transfer the 
crystal diode. It makes measurement easier and frees one 
hand for equipment fine tuning or trouble-shooting. 

In this group, the Wattmeters and load sections are joined 
with the patented Bird Quick-Change (QC) feature which 
permits easy separation into unlinked parts. This allows use 
of the resistor as an independent termination with an even 
lower VSWR and offers a choice of 15 other connector types 
where desired now or later. 

We are also introducing four low power wattmeters for 
servicing signal generators, oscillators, transceivers, solid 
state amplifiers, etc. 

Their three power ranges (200mW/800mW/3W or 
3W/10W/30W) are selected by a front-panel switch, and all 
ranges are field-calibratable (e.g. for tighter accuracy at a 
specific frequency). 

All units feature demodulated signal outputs for observa
tion and measurement of AM envelopes. Models 6258 and 
6259 also provide an RF signal sample for frequency and 
spectrum analysis. The wide frequency range accommo
dates communications measurements, all the way from 
Maritime Mobile/Maritime Radio Navigation to one gigahertz 
Aeronautical Radio Navigation, and all services in between. 

Power Scates In watts 
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3 Watts-models 6256, 6257 

Specifications 
models 6256, 6257 
Power Rating 3W max. 
Power Scales 0.2/0.8/3W 
Frequency Range & VSWR 62561.1 max. 100kHz-512MHz, 

62571.15 max. 100kHz-1000MHz 
Accuracy ±5% of full scale 1 OOkHz-512MHz, ± 10% of full scale 

512-1000MHz (6257) 
Connector RF Input Female BNC, Demodulator Output 3.5mm 

miniature jack 
Load Coolant Dry. Convection air cooled 
Finish Semi-Gloss black enamel 
Nominal Size excl. conn. 5• x 4• x 3¥ttf' (127 x 102 x 84mm) 
Weight 1 lb. 10 oz. (0.75kg) 

30 Watts-models 6258, 6259 

Specifications 
models 6258, 6259 
Power Rating 30W 
Power Scales 3/10/30W 
Frequency Range & VSWR 62581.1 max. 100kHz to 512MHz, 

62591.15 max. 100kHz to 1000MHz 
Accuracy ±5% offull scale 100kHz-512MHz; ±10% 512-1000MHz 

(6259) 
Connector RF Input: QC type (Female N normally supplied), RF 

Output Female BNC, Demodulated Output 3.5mm miniature 
jack 

Load Coolant Dry. Convection air cooled 
Finish Semi-Gloss black enamel 
Nominal Slzeexcl. conn. 5¥ttf' x J¾• x4'%z" (135 x 194 x 117mm) 
Weight 3 lbs. (1.4kg) 

60 Watts-model 6104 

S~iflcations 
model6104 
Power Rating 60W 
Power Scales 2/6/20/60W 
Frequency Range & VSWR 1.1 max. 25-512MHz 
Accuracy ±5% of full scale 
Connector Female N 
Load Coolant 0.1 gal. (378.5ml) Refined mineral oil 
Finish Light Navy grey baked enamel (MIL-E-15090) 
Nominal Size incl. conn. 9¾• x 6¾• x 3'6/ttf' (244 x 162 x 100mm) 
Weight 7 lbs. (3.2kg) 
Meter Housing can be detached from load for convenient reading 

with 3 ft cable 

100 Watts-model 6151 

~lflcatlons 
model 6151 
Power Rating Up to 100W depending on Elements• 
Frequency Range 2-2300MHz depending on Elements• 
Power Scales 112.5/5/10/25/50/1 OOW-one per Element* 
VSWR 1.1 max. dc-1000MHz. 1.25 max. 1000-2300MHz 
Accuracy ±5% of full scale to1GHz, ±8% to 2.3GHz 
Connector QC Type (Female N normally supplied) 
Load Coolant 1 pint (473 ml) Refined mineral oil 
Finish Light Navy grey baked enamel (MIL-E-15090) 
Nominal Size 12r,• x 6¾• x 3'6/ttf' (326 x 162 x 100mm) 
Weight 8 lbs. (3.6kg) 
*Select Plug-in Element(s) to suit your frequency and power range. 
Seepage 41. 

Bird liquid-dielectric Wattmeters have never and are not now manufactured with Poly Chlorinated Bi phenyls (PCBs). 
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150 Watts-models 6154, 6156 

Specifications 
models 6154, 6156 
Power Rating 150W 
Power Scales 5/15/50/150W 
Frequency Range & VSWR 1.1 max. (6154) 25-1000MHz; (6156) 

25-512MHz 
Accuracy ±5% of full scale 25-512MHz; ±10% 512-1000MHz 

(6154) 
Connector Female N 
Load Coolant 0.1 gal. (378.5ml) Refined mineral oil 
Finish Light Navy grey baked enamel (Mll-E-15090) 
Nominal Size incl. conn. 1251:12• x 6%• x 3'6/ttf' (309 x 162 x 100mm) 
Weight 8 lbs. (3.6kg) 
Meter Housing can be detached from load for convenient reading 

with 3 ft cable 

250 Watts-model 6732A 

500 Watts-models 6734A, 6734A-030 

Specifications 
models 6734A, 6734A-030 
Power Rating 500W 
Power Scales 25/100/500W 
Frequency Range & VSWR 1.1 max. 6734A 25-1000MHz, 

6734A-030: 1.5-35MHz 
Accuracy ±5% of full scale, 6734A 25-512MHz, 6734A-030: 2-32MHz 

±10% of full scale, 6734A 512-1000MHz 
Connector QC Type (Female N normally supplied) 
Load Coolant 0.9 gal. (3.4 liters) Refined mineral oil 
Finish Light Navy grey baked enamel (Mll-E-15090) 
Nominal Size load 19'6/ttf x 8½• x 5'6/,e• (506 x 216 x 151 mm); 

Meter 53/a• x 3¾• x 3'6/ttf' (149 x 92 x 100mm) 
Weight 6734A 27 lbs. {12.2kg), 6734A-030 27.5 lbs. (12.4kg) 
Meter can be separated from load for convenient reading with 4 fl 

cable. 

1000 Watts-models 6736, 6736-030 

Specifications 
models 6736, 6736-030 

Specifications Power Rating 1000W 
model 6732A Power Scales 50/250/1000W 
Power Rating 250W Frequency Range & VSWR 1.15 max. 6736 25-1000MHz, 
Power Scales 10/50/250W 6736-030: 1.5-35MHz 
Frequency Range & VSWR 1.1 max. 25-1000MHz Accuracy ±5% of full scale, 6736 25-512MHz, 6736-030: 2-32MHz 
Accuracy ±5% of full scale 25-512MHz, ±10% 512-1000MHz ±10%offull scale, 6736 512-1000MHz 
Connector QC Type (Female N normally supplied) Connector QC Type (Female LC normally supplied) 
Load Coolant 0.35 gal. (1.3 liters) Silicone Oil Load Coolant 1.1 gal. (4.1 liters) Silicone Oil 
Finish Light Navy grey baked enamel (Mll-E-15090) Finish Light Navy grey baked enamel (Mll-E-15090) 
Nominal Size Load 12%• x 8½• x 5'6/ttf' (321 x 216 x 151 mm); Nominal Size Load 21• x s½• x 5'6/ttf' (533 x 216 x 151 mm); 

Meter 53/a'' x 3¾• x 3'6/ttf' (149 x 92 x 100mm) Meter 59/ttf' x 6½• x 311/:rl (141 x 165 x 85mm) 
Weight 16 lbs. (7.2kg) Weight 6736 30 lbs. (13.5kg), 6736-030 30.5 lbs. (13.7kg) 
Meter can be separated from load for convenient reading with 4 fl Meter can be separated from load for convenient reading with 1 O 

cable. ft cable. 

40 Bird liquid-dielectric Wattmeters have never and are not now manufactured with Poly Chlorinated Bi phenyls (PCBs). 
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1200 Watts-model 6735-300 

Specifications 
model 6735-300 
Power Rating 1200W for½ hour, 1000W continuous 
Power Scales 120/600/1200W 
Frequency Range & VSWR 1.15 max. 25-1000MHz 
Accuracy ±5% of full scale 25-512MHz, ±10% of full scale 

512-1000MHz 
Connector QC Type (Female LC normally supplied) 
Load Coolant 2.9 gal. (11 liters) Refined mineral oil 
Finish Light Navy grey baked enamel (MIL-E-15090) 
Nominal Size Load 21 ½" x 1 ?3/wl' x 7" (546 x 437 x 178mm); 

Meter 59/wi" x 6½" x 311/YI' (141 x 165 x 85mm) 
Weight 58.5 lbs. (26.6kg) 
Meter can be separated from load for convenient reading with 

10ft. cable 

2500 Watts-models 6737, 6737-030 

model 694 
is a low frequency-high power TERMALINE Wattmeter 
which has been a reliable mainstay for HF communications 
equipment support for the Armed Forces. It measures up to 
1000 watts on its single scale from 2-30MHz within ±5% 
o.f.s. The normally supplied N-connector is a QC-type and 
other Std. AN types are available. (see page 35). 

Options and Accessories: 
Extend the frequency coverage of 
Models 6734A, 6736 and 6737 down to 1.5MHz. With a new 
meter, Wattmeter Line Section P/N 6734-024 covers mea
surements from 2-32MHz at ±5% of full scale and from 1.5-
35MHz at ±10% of full scale. Since the new meter and the 
line section are calibrated as a unit, there is no need to 
return the Wattmeter for which this option is intended for 
retrofitting-simply remove the line section and meter from 
the front of the load and replace it with the 6734-034 and 
its meter whenever low frequency power measurement is 
desired. 

Other accessories available are Quick-Change QC Con
nectors (page 35) and an adapter from N to UHF (SO-239) 
for Models 6104, 6154 and 6156 Wattmeters (Adapter No. 
UG-146A/U Bird P/N 5-793-2). 

PIN 6734-034 

Specifications 
models 6737, 6737-030 Elements for Model 6151 (page 39) 
Power Rating 2500W continuous with water cooling, 200W Select one or more from here or Tables 2 and 6 (page 31) 

without. Power Scales 100/500/2500W. 
Frequency Range & VSWR 1.15 max. 6737 25-1000MHz, 6737-

030: 1.5-35MHz 
Accuracy ±5% of full scale, 6737 25-512MHz, 6737-030: 2-32MHz 

±10% of full scale, 6737 512-1000MHz 
Connector QC Type (Female LC normally supplied) 
Load Coolant 0.9 gal. (3.4 liters) Refined mineral oil, water cooled 
Water Connections %" tubing to accept rubber hose 
Aow Rate ½ gpm (2 liters/min) 
Operating Position Vertical-connector down above 200W 

when water cooled 
Finish Light Navy grey baked enamel (MIL-E-15090) 
Nominal Size Load 20~wl' x 8½" x 5'6/wl' (529 x 216 x 151 mm); 

Meter 59/wl' x 6½" x 311/YI' (141 x 165 x 85mm) 
Weight 6737 33 lbs. (14.9kg), 6737-030 33.5 lbs. (15.1 kg) 
Meter can be separated from load for convenient reading with 

10ft. cable 

Power 
Ranae 

1 wall 
2.5walll 

5watts 
10watts 
25watts 
sowaas 

100W81111 

2- 25-
Frequency Banda (MHz) 

50- 100- 20G- 400- 950- 1100- 1700- 2200-
30 80 125 250 500 1000 1280 1800 2200 2300 

- - - - - - 1J 1K 1L 1M - - - - - - 2.5J 2.51< 2.SL 2.5M - SA 5B SC 50 SE 5J SK SL SM 
- 10A 10B 10C 100 10E 10J 10K 10L 10M - 25A 25B 25C 250 25E 25J 25K 25L 25M 

50H 50A 508 SOC 500 SOE 50J 
1 OOH 100A 1008 1 OOC 1000 100E 100.I 

Bird liquid-dielectric Wattmeters have never and are not now manufactured with Poly Chlorinated Bi phenyls (PCBs). 41 
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Duflng measurement and maintenance. station WCLQ-1V channel 
61 dissipates visual and aural power ,n this BOkW Econoloact
model 8790 mounted overhead on the waveguide switch following 
the filterplexer. 

Bird TERMALINE• Load Resistors have been the termina
tion of choice in place of the antenna during testin~, adjust
ment and alignment of SO-ohm coaxial RF transmitters for 
over four decades. 

Their low VSWR (1 .1 or less at mobile, cellular and 
broadcast frequencies) assures an excellent match, with 
less than 0.25% reflected RF energy. 

Bird now offers what must be the most versatile selections 
worldwide of termination types and JX)Wer ratings to suit 
requirements of economy, environment, convenience, con
tinuous or intermittent use, or of limited available space. 

For low JX)Wer, high performance, extended frequency 
range and moderate cost, select from the 2W-50W series 
8360 dry convection-cooled loads. Other dry, or air-cooled 
loads, which are also attitude insensitive, range from 5 watts 
to 600 watts. Except for limitations of the RF connectors, 
these loads are usable up to 6GHz. 

While our dry loads are conservatively rated, liquid
dielectric convection-cooled loads can even be used above 
their rating for a short time. Model 8135, for instance, is to 
Mobile RF Loads what the Bird Model 43 is to Directional 
Wattmeters-a "best buy". This highly functional resistor is 
rated for 1 S0W continuous dissipation. This rating, however, 

may be exceeded to 250W max. for 5 minutes on, 30 min
utes off. This feature eliminates the need to purchase an 
additional termination where requirements for power up to 
250W is SJX)radic. (For sustained full rated JX)wer applica
tions on models rated above 600 watts, the coolant should 
be changed at recommended intervals). Many TERMALINE• 
Loads for use with coax cable are supplied with Quick 
Change (QC) type connectors (see page 35). This permits a 
choice of connectors other than those shown as "normally 
supplied" without the use of adaptors. Note that, unless a dif
ferent connector style is requested at time of order, units will 
be shipped with the one shown in the specifications. 

A recent design advance is the rhombic-shaped radiator, 
which improves the size-to-JX)wer ratio. Capacity with 
forced air cooling has been extended to 1 0kW. fhe rhombic 
models are always ready to absorb JX)wer without requiring 
water or energy in standby mode. Thus they are ideal as 
"reject loads" used with remote, dual transmitters to absorb 
JX)wer in case of transmitter failure. As such, with this 1 0kW 
average JX)Wer capacity, the load resistors can be used in 
FM installations to 40kW and TV installations to 67kW-or 
as prime terminations for transmitters with 1 ½, 2½, 5 or 
1 0kW output. They are not designed, however, for use in 
uninterrupted burn-in tests of transmitters or tubes and we 
recommend forced-air-cooled dry loads in the 8570 series. 

Besides being ruggedly built, the 1 SkW and 25kW Loads 
in the 8570 series are less expensive, run quieter than similar 
units on the market and can easily be ducted to the outside 
to prevent heat build-up inside a building. Since they contain 
banks of resistors, failure of one or two elements will not 
prevent their use, while replacement resistors are ordered. 
Also, because of special design, the RF input is the coolest 
part of the termination, and THRULINE• Wattmeters may be 
bolted directly to the input without concern about heating 
effects or damage. The most popular high-JX)wer termina
tions are our direct-water-cooled ECONOLOAD• Load 
Resistors, which are cool to the touch even at 80kW. For 
installations where running water is expensive or simply 
unavailable, we combine these loads with a heat exchanger. 
This MODULOAD• series is available in 10, 25, 50 and 
80kW sizes. (Also, see MODULOAD Calorimeters to SOkW 
on page30). 

To sum up, why choose one load construction over 
another when a choice is offered: Dry convection loads are 
attitude insensitive and have fewer parts; dry conduction 
loads-which rely on the cabinet they are bolted to for heat 
dissipation-are smaller, liquid dielectric loads generally run 
cooler, have thermal overload elasticity and are less costly; 
and the choice between running water-cooled Econoloads 
and heat-exchanger Moduloads depends on the relative 
cost (and availability) of water vs. that of AC JX)Wer. 

And finally, to put your mind at ease, Bird llquid
d/electrlc Load Resistors have never ever contained 
Poly Chlorinated Blphenyls (PCBs) when they left our 
plant. Loads In current production utilize either DC-
200 silicone oil or a highly refined mineral oil as their 
coolant and dlelectrlc. 
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Chapter Index 
Power F~uency SN 
Rating Rlw,ge Dlelectrtc Coo1Me1>1lng Page 

CW Model/Serlea No. and I I/Connector Choices* GHz Medium thod No.: 
'ZN 8010, 8011, 8015, 8018 N(F). N(M), TNC(M), TNC(F) dc-3 D A 44 
'ZN 8380NM dc-5 D A 44 
'ZN 8380TTNC(M) _____ _ ___ -~~ dc-12.4 D A 44 
2W 83608 BNCIM) dc-4 D A 44 
SW 80M, BOF NIM), NIF) dc-4 D A 44 
SW BOBNCM, SOBNCF, BOTNCM, BOTNCF, BOSCM, 80SCF, 80CM, BOCF ~-- dc-4 D A 44 

~=~~- ~ g ~ :: 
10W 8381TM.8381TF,8381BM.8381BF,TNC(M),TNCCF).INCM,BNQFI dc,,8 0 A 44 
25W 8080 QC NIM) dc-3.5 D A 44 
25W 8362NM, 836~NF dc-8 D A 45 
25W 8362TM, 8362TF, 83628M, 8362BF, TNC(M), TNC(F), BNC(M), BNC(F) ----~-~• dc-8 D A 45 
50W 8085 QC.NM d04.I D A 41 
SOW 8383NM,8118NF dD.e D A 41 
50W 83831M.81111TF.a83BM.8388BF.JNCM,. lNCCF),INCM,BNC(F) ______ dc-8 D A 41 

100W 8164 OC-N~F) dc-2.4 D A 45 

100W 8071-1 SM IIF) -------~~~___,..._.~~--~~----~- dc-2 C A 45 150W 8135~-N dc-4 L A 48 
150W 8188 dc-2.5 0 A 41 
2511N 8141 QC- dQ.U L A 41 
YON 8072-1 ~~-~~--__..__~~~ ---~ dc4.S C A 41 
300W 8173QC-N F dc-2 D A 48 
500W 8201 OC-N F dc-2.5 L A 48 
600W 8401 QC-NF ___________ dc-3 L A 47 
f«I# 8431 Sc.Jc;.Nj[FJ hoM!w_,.. clD-2.5 D A 41 

1kW 8251-..oLA.1.r1 dc-2.4 L A 47 
1kW 8833-300\A,'"'-"'r• -~- --~- dc-2.5 L A 47 
1 kW 8710 series N(F,M ; F,M); V.• EIA Fl. dc-3.5 D W 49 

1 YakW 8860 series OC-L , 1 ~• and 3Yt• Untl. or EIA Fl. dc-2 L A 47 
21/akW 8230 OC-LC(F) [ without water coolef. -~-~--~--~~-- dc-2.5 L W 47 
2llcW ._.300_...QC-LC(F): 1W' andW cw UR dc-2.4 L A 41 
tltiW 8880-300 ..... plul M-300-_,.

1111
Ellow(1 wllllllolllrt#nld ol). CCII■---uabove dc-2A L F o1I = =te~~-~~-1 ----- ---~------ c1c::: ~ : : 

SkW 8921 series OC-LC(F), 1 ~• EIA F .• 3Yt• Untl. or EIA Fl. dc-1 L A 48 
10kW 8931-115, -230seriesQC-LC(F), 1~•E1AFl., 3Yt•Untl.orEIAFI. ___ dc-1 L F 48 
1CllcW 8730Nrill1 ... B\i=l.WIN.orBAR. dc-1 D W e 
1CllcW 8831-115, -230 ..... 1W84FL3W'=.EIA.: do-1 D WF 10 
15kW 8570l71n4--115-8.4Sa~ !afll_____ ___ dD-U5 D F 11 
20kW 8745/46 3Yt• EIA FL, 3Yt• Unll dc-0.9 D W 49 
25kW 8572/73-115-8, -230-53Ye•EIAFL, 3Yt•Unll. ___ _______ dc-0.25 D F 51 
25kW 8645/46-- 3W' Unfl. .9 WF 50 
30kW 875M8 ~~D W 41 ==- ~ ~~------- = = 50kW 8855/56-115,-2303'ft•EIAFl., 3Ye• Unfl. D WF 51 
80kW 8790/91 &Ye• EIA FL. &Ye• Unfl. D W 50 
80kW 8690/91 -050, -060 &Ye• EIA Fl., &Ye• Unfl. D WF 51 

Explanation of Symbols: 
Dielectric Medium: D-Dry (Air Dielectric). L-Liquid (Oil Dielectric) 
Cooling Method: A-Air Cooled (by convection). F-forced Air Cooled (Fans), C-Conduction Cooled (needs Heatsink). W-Water Cooled 
(Tap), WF-Water and Forced Air Cooled {Closed System Heat Exchanger) 

*Where QC Quick-Change Connectors are shown, the type listed is normally supplied when no other is specified. For other choices. 
seepage 35. 
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Dry Loads 
2 Watts- series 801 0 

Specifications 
2 Watts- series 8010 
Termallne9 Load Resistor 
Power Rating 2W continuous 
Frequency Range & VSWR 1.06 max. de to 1 GHz, 1.08 max. 1 to 

2GHz 1.12 max. 2 to 3GHz 
Ambient Temperature Range -40°C to +45°C 
Connector 8010 N (Female), 8011 N (Male), 8015 TNC (Male), 

8016 TNC (Female) 
Load Coolant Dry. Convection air cooled 
Operating Position Any 
Finish Nickel plated 
Nominal Size incl. conn. 1 !Ye• x 11/vf' diameter (41 x 17mm) 
Weight 1.75 oz. (SOg) 

2 Watts- series 8360 

Specifications 
2 Watts- series 8360 
Broad-band Load Resistor 
Power Rating 2W continuous, 1 kW peak for 5 microsec. max. 
Frequency Range & VSWR 8360T 1.15 max. de to 4GHz, 1.25 

max. 4 to 8GHz, 1.4 max. 8 to 12GHz; 83608 1.15 max. de to 
4GHz; 8360NM 1.25 max. de to 5GHz 

Ambient Temperature Range -so•c to +100°c 
Connector 8360T TNC (Male), 83608 8NC (Male), 8360NM 

N(Male) 
Load Coolant Dry. Convection air cooled 
Operating Position Any 
Finish Silver plated 
Nominal Size incl. conn. 8360T 1.12" x o.scr dia. (28 x 13mm), 

83608 1.15• x 0.58" dia. (29 x 15mm), 8360NM 1.375" x 0.80-
dia (35 x 20mm) 

Weight 8360T and 83608 1 oz. (28g), 8360NM 1.50 oz. (42g) 

5 Watts- series 80 

Specifications 
5 Watts- series 80 
Termallne9 Load Resistor 
Power Rating SW continuous 
Frequency Range & VSWR 1.1 max. de to 1 GHz, 1.2 max. 1 to 

3.5GHz, 1.3 max. 3.5 to 4GHz 
Ambient Temperature Range -40°C to +45°C 
Connector 80F N (Female), SOM N (Male), 80CF C (Female), 

80CM C (Male), 808NCJ= BNC (Female), 80BNCM BNC (Male), 
80TNCF'rNC (Female), 80TNCM TNC (Male), 80SCF SC 
(Female), 80SCM SC (Male) 

Load Coolant Dry. Convection air cooled 
Operating Position Any 
Finish Silver plated 
Nominal Size incl. conn. 3¼" x 11/vf' hexagonal (82.6 x 17.5mm) 
Weight 4 oz. (112g) 

Dry Loads 
1 0 Watts-models 8052/53 

Specifications 
10 Watts- models 8052/53 
Termallne9 Load Resistor 
Power Rating 10W continuous 
Frequency Range & VSWR 1.1 0 max. de to 1 GHz, 1.20 max. 1 to 

3.5GHz 
Ambient Temperature Range -40°C to +45°C 
Connector 8052 N (Female), 8053 N (Male) 
Load Coolant Dry. Convection air cooled 
Operating Position Any 
Finish Semi-Gloss black enamel 
Nominal Size incl. conn. 315/3!J." x 11/w.W hexagonal (88 x 17.5mm) 
Weight 4 oz. (112g) 

10 Watts- series 8361 

Specifications 
10 Watts- series 8361 
Broad-band Load Resistor 
Power Rating 10W continuous, 4kW peak for 5 microsec. max. 
Ambient Temperature Range -55°C to + 70°C 
Load Coolant Dry. Convection air cooled 
Operating Position Any 
Finish Black anodized 
Nominal Size incl. conn. 2" x 1.3r dia. (51 x 35mm) 
Weight 2½ oz. (70g) 

Model 
F~cy ~• VSWR (Max.) 

dc· 1 Hz 1 • Hz 4-BGHz Connector 
8381NM 1.1 1.2 1.35 MaleN 
8381NF 1.1 1.2 1.35 FemaleN 
8361TM 1.1 1.2 1.35 MaleTNC 
8361TF 1.1 1.2 1.45 FemaleTNC 
83818M 1.1 1.2 NIA MaleBNC 
8361BF 1.1 1.2 1.35 FemaleBNC 

25 Watts- model 8080 

25 Watts- model 8080 
Termallne9 Load Resistor 
Power Rating 25W continuous 
Frequency Range & VSWR 1.10 max. de to 1000MHz, 1.25 max. 

1000 to 3500MHz 
Ambient Temperature Range -40°C to +45°C 
Connector QC Type (Male N normally supplied) 
Load Coolant Dry. Convection air cooled 
Operating Position Any 
Finish Semi-Gloss black enamel 
Nominal Size incl. conn. 55/3!J." x 1 ¼" sq. (131 x 32mm) 
Weight 9 oz. (250g) 
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Dry Loads 
25 Watts- series 8362 

Specifications 
25 Watts- series 8362 
Broad-band Load Resistor 
Power Rating 25W continuous, 4kW peak for 5 microsec. max. 
Ambient Temperature Range -55°C to + 70°C 
Load Coolant Dry. Convection air cooled 
Operating Position Any 
Finish Black anodized 
Nominal Size incl. conn. 4.14" x 1.37" dia. (105 x 35mm) 
Weight 4 oz. (112g) 

Model 
F~uency ~ & VSWR (Max.) 

dc· 1 Hz 1- GHz 4-8GHz Connector 
8382NM 11 1.25 1.4 MeleN 
8382NF 1.1 - 1.25 1.4 FemlleN 
8362TM 1.1 1.25 1.4 MaleTNC 
8362TF 1.1 - 1.25 1.4 FemaleTNC 
83828M 1.1 1.25 NIA MaleBNC 
8382BF 1.1 1.25 NIA FemateBNC 

50 Watts- model 8085 

50 Watts- model8085 
Termaline9 Load Resistor 
Power Rating 50W continuous 
Frequency Range & VSWR 1.1 max. de to 1000MHz, 1.25 max. 

1000 to 3500MHz 
Ambient Temperature Range -40°C to +45°C 
Connector QC Type (Male N normally supplied) 
Load Coolant Dry. Convection air cooled 
Operating Position Any 
Finish Semi-Gloss black enamel 
Nominal Size incl. conn. 59/54" x 1 ¾" sq. (131 x 44mm) 
Weight 15 oz. (400g) 

50 Watts- series 8363 

Specifications 
50 Watts- series 8363 
Broad-band Load Resistor 
Power Rating 50W continuous, 4kW peak for 5 microsec. max. 
Ambient Temperature Range -55°C to + 70°C 
Load Coolant Dry. Convection air cooled 
Operating Position Any 
Finish Black anodized 
Nominal Size incl. conn. 4.61" x 1.63" dia. {117 x 41 mm) 
Weight 6 oz. (168g) 

Model 
F~uency Ra~ & VSWR (Max. ) 

dc-1 Hz 1- Hz 4-8GHz Connector 
8383NM t.1 1.25 1."4 r=:N &18.1NF 1.1 1.25 1.4 
8363TM 1.1 1.25 1.4 MaleTNC 
8363TF 1.1 - 1.25 ~ 1.4 FemaleTNC ..... 1.1 1.25 NIA MIIIBNC 
aa&38F 1.1 1.25 NIA FemaleBNC 

Dry Loads 
100 Watts- model 8164 

100 Watts- model 8164 
Termallne9 Load Resistor 
Power Rating 100W continuous 
Frequency Range & VSWR 1.1 max. dcto 1000MHz, 1.25 max. 

1000 to 2400MHz 
Ambient Temperature Range -40°C to +45°C 
Connector QC Type (Female N normally supplied) 
Load Coolant Dry. Convection air cooled 
Operating Position Any 
Finish Semi-Gloss black enamel 
Nominal Size incl. conn. 6e:l/54" x 23/4" sq. (177 x 70mm) 
Weight 48 oz. (1.36 kg) 

100 Watts- model 8071-1 

Specifications 
100 Watts- model 8071-1 
TerrRallne9 Load Resistor 
Power Rating 1 OOW continuous when bolted to a suitable heat 

sink 
Frequency Range & VSWR 1.1 max. de to 1000MHz, 1.2 max. 

1000 to 2000MHz 
Ambient Temperature Range -40°C to +45°C 
Heat Sink Required 100 sq. in. plate x 1/a" (650cm2 x 3mm) or 

equivalent 
Connector SMA (Female) 
Load Coolant Dry. Conduction cooled 
Operating Position Any 
Finish Semi-Gloss black enamel 
Nominal Size incl. conn. 125132" x 1" x 33/54" (46 x 25 x 13mm) 
Weight 1.25 oz. (35g) 

150 Watts- model 8166 

150 Watts- model 8166 
Termallne9 Load Resistor 
Power Rating 150W continuous 
Frequency Range & VSWR 1.1 max. de to 1000MHz, 1.2 max. 

1000 to 2500MHz 
Ambient Temperature Range -40°C to +45°C 
Connector QC Type (Female N normally supplied) 
Load Coolant Dry. Convection air cooled 
Operation Position Any 
Finish Semi-Gloss black enamel 
Nominal Size incl. conn. 731/54" x 4" sq. (190 x 102mm) 
Weight 96 oz. (2.7kg) 
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Dry Loads 
300 Watts-model 8072-1 

Specifications 
300 Watts-model 8072-1 
Power Rating 300W continuous when bolted to a suitable heat 

sink 
Frequency Range & VSWR 1.1 max. de to 1000MHz, ·1.2 max. 

1000 to 2500MHz 
Ambient Temperature Range -40°C to +45°C 
Heat Sink Required 800 sq. in. plate x Ya" (5200cm2 x 3mm) 

or equivalent 
Connector sac Type (Female N normally supplied) 
Load Coolant Dry. Conduction cooled 
Operating Position Any 
Anlsh Semi-Gloss black enamel 
Nominal Size incl. conn. 4'15fel' x 2" x 11/si' (110 x 51 x 26mm) 
Weight 12 oz. (340g) 

300 Watts-model 8173 

Specifications 
300 Watts- model 8173 
Power Rating 300W continuous 
Frequency Range & VSWR 1.1 max. de to 1000MHz, ·1.25 max. 

1000 to 2000MHz 
Ambient Temperature Range -40°C to +45°C 
Connector QC Type (Female N normally supplied) 
Load Coolant Dry. Convection air cooled 
Operating Position Horizontal only 
Finish Semi-Gloss black enamel 
Nominal Size incl. conn. 93.4" x 9"/w/' x 5'6/w/' (247 x 243 x 151 mm) 
Weight 6¼ lbs. (2.8kg) 

600 Watts-model 8431 

Specifications 
600 Watts-model 8431 
Power Rating 600W vertical or 500W horizontal, continuous 
Frequency Range de to 2500MHz 
Impedance 50 ohms nominal 
VSWR 1.1 max. de to 1000MHz, 1.25 max. 1000 to 2500MHz 
Ambient Temperature Range -40°C to +45°C 
Connector sac Type (Female N normally supplied) 
Load Coolant Dry. Convection air cooled 
Operating Position Horizontal or vertical 
Finish Semi-Gloss black enamel 
Nominal Size incl. conn. 13¼" x 9¼" x 8½" (336 x 235 x 216mm) 
Weight 13 lbs. (6kg) 

Oil Dielectric Loads 
150 Watts-model 8135 

150 Watts-model 8135 
Power Rating 150W continuous 
Frequency Range & VSWR 1.1 max. de to 1 GHz, 1.2 max. 1 to 

2.5GHz, 1.3 max. 2.5 to 4GHz 
Ambient Temperature Range -40°C to +45°C 
Connector QC Type (Female N normally supplied) 
Load Coolant 0.1 gal. (380ml) Refined mineral oil 
Operating Position Horizontal only 
Finish Light Navy grey baked enamel (MIL-E-15090) 
Nominal Size incl. conn. 9½" x 611/-d' x 3'6/w/' (241 x 161 x 100mm) 
Weight 6 lbs. (2.7kg) 

250 Watts-model 8141 

Specifications 
250 Watts-model 8141 
Power Rating 250W continuous 
Frequency Range & VSWR 1.1 max. de to 1 GHz, 12 max. 1 to 

1.8GHz, 1.3 max. 1.8 to 2.5GHz 
Ambient Temperature Range -40°C to +45°C 
Connector QC Type (Female N normally supplied) 
Load Coolant 0.35 gal. (1.3 liters) Silicone Oil 
Operating Position Horizontal only 
Anlsh Light Navy grey baked enamel (MIL-E-15090) 
Nominal Size incl. conn. 9"/w/' x 8½" x 5'6/te" (243 x 216 x 151 mm) 
Weight 10 lbs. (4.5kg) 

500 Watts-model 8201 

Specifications 
500 Watts-model 8201 
Power Rating 500W continuous 
Frequency Range & VSWR 1.1 max. de to 1000MHz, 1.25 max. 

1000 to 2500MHz 
Ambient Temperature Range -40°C to +45°C 
Connector QC Type (Female N normally supplied) 
Load Coolant 0.9 gal. (3.42 liters) Refined mineral oil 
Operating Position Horizontal only 
Finish Light Navy grey baked enamel (MIL-E-15090) 
Nominal Size incl. conn. 161:!i'w/' x 8½" x 5'6/w/' (427 x 216 x 151 mm) 
Weight 21 lbs. (9.5kg) 
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Oil Dielectric Loads 
600 Watts-model 8401 

Specifications 
600 Watts-model 8401 
Power Rating 600W continuous 
Frequency Range & VSWR 1.1 max. de to 1 GHz, 1.2 max. 1 to 

2.8GHz, 1.3 max. 2.8 to 3GHz 
Ambient Temperature Range -40°C to +45°C 
Connector QC Type (Female N normally supplied) 
Load Coolant 0.7 gal. (2.65 liters) Refined mineral oil 
Operating Position Horizontal only 
Finish Light Navy grey baked enamel (Mll-E-15090) 
Nominal Size incl. conn. 161:¥15" x 8½" x 5"6/.:' (427 x 216 x 151 mm) 
Weight 20 lbs. (9.1 kg) 

1kW-model8251 

Specifications 
1kW-model8251 
Power Rating 1000W continuous 
Frequency Range & VSWR 1.1 max. de to 1000MHz, 1.25 max. 

1000 to 2000MHz; 1.3 max. 2000 to 2400MHz 
Ambient Temperature Range -40°C to +45°C 
Connector QC Type (Female LC normally supplied) 
Load Coolant 1.1 gal. (4.1 liters) Silicone Oil 
Operating Position Horizontal only 
Finish Lignt Navy grey baked enamel (MIL-E-15090) 
Nominal Size incl. conn.17'l9/,t'x8½"x5"6/.:'(455 x 216x 151 mm) 
Weight 24 lbs. (11 kg) 

1kW 
model 8833-300 

S~ifications 
1kW-model 8833-300 
Power Rating 1000W continuous 
Frequency Range & VSWR 1.1 max. de to 

1000MHz, 1.25 max. 1000 to 2500MHz 
Ambient Temperature Range -40°C to +45°C 
Connector QC Type (Female LC normally supplied) 
Load Coolant 2.9 gal. (11 liters) Refined mineral oil 
Operating Position Horizontal only 
Anlsh Light Navy grey baked enamel (Mll-E-15090) 
Nominal Size incl. conn. 231/a" x 173/.:' x 71/a" (587 x 437 x 181 mm) 
Weight 54 lbs., 10 oz. (24.8kg) 

Oil Dielectric Loads 
1.SkW-series 8860 

Specifications 
1.SkW- series 8860 
Power Rating 1500W continuous 
Frequency Range & VSWR 1.1 max. de to 

1000MHz, 1.25 max. 1000 to 2000MHz 
Ambient Temperature Range -40°C to +45°C 
Load Coolant 1.5 gal. (5.68 liters) Silicone Oil 
Operating Position Horizontal only 
Anish Light Navy grey baked enamel (MIL-E-1500D) 

5 E i!~ 8863 3W'\Jnl 18W' 473mm lbs. 14.5kg 
8884 3W'EIAR 1W 495mm lbs. 14.5kg 

Width & Height (all units) 7½' x 13¼' {184 x 333mm) 

Oil Dielectric Water-Cooled 
2.5kW-model 8230 

S1?9Clfication 
2.SkW- model 8230 
Power Rating 2500W continuous with water cooliIng, 200W 

without 
Frequency Range & VSWR 1.1 max. de to 1 OOOM Hz, 1.25 max. 

1000 to 2500MHz 
Ambient Temperature Range -40°C to +45°C 
Water Temperature Range +8°C to +80°C 
Water Flow Rate ½ gal./min. (2 liters/min.) minimu1m 
Connector QC Type (Female LC normally supplietd) 
Load Coolant 0.9 gal. (3.4 liters) Refined mineral oil 
Operating Position Vertical, connector down (when water 

cooled) 
Finish Light Navy grey baked enamel (MIL-E-1 SOBO) 
Nominal Size incl. conn. 17'3/Yl" x 8½" x 5"6/.:' (450 x 216 x 

151mm) 
Weight 27 lbs. (12kg) 
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Oil Dielectric Loads 
2.SkW-series 8890-300 
SkW-series 8890-300 with 
BA-300-115, -230 

8891-300 with BA-300-115 

Specifications 
2.SkW- series 8890-300 
Power Rating 2500W continuous 
Frequencr, Range & VSWR 1.1 max. de to 1 GHz, 1.25 max. 1 to 

2GHz, .3 max. 2 to 2.4GHz 
Impedance 50 ohms nominal (8896-300 51.5 ohms nominal}» 
Ambient Temperature Range -40°C to +45°C 
Load Coolant 2.9 gal. (11 liters) Silicone Oil 
Operating Position Horizontal only 
Finish light Navy grey baked enamel (MIL-E-15090) 
NOTE: Overload Thermoswitch P/N 8890-008 is optional 

Connector Overall th t 

~ 23\V ~587nwn! 571b8. 28kg 

::.:~ 581ba. = 1W'Unl 581bs. 
3V.•EIAFI 2sv.· (638mm) 591bs. 27kg 
3V.• Unft C!> 241/a' (626mm) 591bs. 27kg 

8897-300 W~·Cond.) 'llllt,/ (818nwn) 58 lbl. (27kal 

8898 300 ~3-Cond.l Mit......,, tillll.j:271rg) 
Cl'. 

Width & Height (all units) 7' x 173/16' (178x 547mm) 

Specifications 
SkW- serles 8890-300wlth BA-300-115, -230 
Power Rating 5000W continuous with blower on, 1250W with 

blower off 
Frequency Range & VSWR 1.1 max. dcto 1GHz, 1.25 max. 

1-2GHz, 1.3 max. 2-4GHz 
Impedance 50 ohms nominal (8896-300 51 .5 ohms nominal)C!> 
Ambient Temperature Range -40°C to +45°C 
Load Coolant 2.9 gal. (11 liters) Silicone Oil. With forced air 

cooling 
O~rating Position Horizontal only 
Finish Light Navy grey baked enamel (MIL-E-15090) 
Blower AC Power Model BA-300-115: 115V, 50/60Hz, 0.6A 

Model BA-300-230: 230V, 50/60Hz, 0.3A 

Model 
aa.300+BA-300_ 
8882-300+BA-30CL 
8885-300+BA-300_ 
8891-300+BA-300 •.• 
8896-300+BA-300 .••• 

8897-300+8A-300_ 

Width & Height (all units) 7%' x 22Yl6' (187 x 560mm) Continued 

Oil Dielectric Loads 
Notes: Overload Thermoswitch PIN 8890-008 is optional. When ordered 
as a package, the Load and Blower are factory assembled without addi
tional charge. 

This series is also available for stand-lt>y service as 
a "Reject Load" for dual transmitter systenr,s, equipped 
with two thermoswitches (one to turn the blo1wer on when 
one transmitter fails, the second as an overtemperature 
interlock). For completely assembled and w1ired units, 
order 8890/91 /92/95/96/97 /98-315 (115V, i50/60Hz) or 
8890/91 /92/95/96/97 /98-320 (230V, 50/6CIHz) 

SkW-series 8921 

Specifications 
Sf<W-serles 8921 
Power Rating s<XXJW continuous 
Frequency Range & VSWR 1.15 max. de to 1 ()()()MHz 
Ambient Temperature Range -40°C to +45°C 
Load Coolant 62,'3 gals. (25.3 liters) Silicone Oil 
Operating Position Horizontal only 
Finish Light Navy grey baked enamel (MIL-E-15090) 

8921 QC I.C(F) .,.. (783mmt 118 
8922 1W' ElA Ft 30",_. (783mm) 121 Iba. 
8926 3V.• EIA Fl 32¾• 1832mm1 126.5 lbs. 57kg 
8927 3V." Unfl 313/,• 809mm 126 lbs. 57k 

Width & Height (all units) 9W x 2513/166 (241 x 656mm) 

10kW series 
8931-115, -230 

Specifications 
10kW- series 8931-115, -230 
Power Rating 10kW continuous 
Frequency Range & VSWR 

1.15 max. de to 1000MHz 
Ambient Temperature Range -40°C to +45°C 
Load Coolant 6% gal. (25.3 liters) Silicone Oil. With forced air 

cooling 
Operating Position Horizontal only 
Finish Light Navy grey baked el)amel (MIL-E-15090) 

I~~ ~ f.e li•E~ 
Width & Height (all units) 9½ x 335116 (241 x 821 mm) 
* AC Power 115 or 230V. 50/60Hz {Add suffix --115 or-230 to 

model number) 
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Direct Water-Cooled Loads 
1kW-series 8710 

Specifications 
11<W- series 8710 .-.. 
Power Rating 1 OOOW continuous 
Frequency Range & VSWR 1.10 max. de to 1 GHz, 1.3 max. 1 to 

3GHz, 1.35 max. 3 to 3.5GHz 
Water Temperature Range +8°C to +80°C 
Water Flow Rate 1 to 3 quarts/min. 11 to 3 liters/min.) 
Connector8710F N (Female/, 8710M N (Male), 8711 F C (Female), 

8711 M C(Male), 8713 3/a" EA Fl. Waterlines V." FPT Nut 
Load Coolant Potable water 
Operat1n9 Position Any 
Finish Bright Silver Plated 
Nominal Size (excl. 18" waterlines) 321/31" x 11/wl' dla. (93 x 17mm) 
Weight 8710 and 8711 5 oz. (142g), 871314 oz. (397g) 

5kW-models8720, 8726 

Soeclficatlons 
5'W-models8720, 8726 
Power Rating 5000W continuous 
Frequency Range & VSWR 8720 1.1 max. de to 1 GHz, 1.2 max. 1 

to 2GHz; 87261.1 max. de to 1GHz, 1.15 max. 1 to 1.5GHz, 1.2 
max. 1.5 to 2GHz 

Water Temperature Range +5°C to +80°C 
Water Flow Rate 1 to 4 gal.Im in. (4 to 15 liters/min.) 
Connector 8720 1 %" EIA Fl, 8726 QC Type (Female LC normally 

supplied), water lines 8720 ¼" FPT Nut, 8726 3.4" Hose Fittings 
Load Coolant Potable water 
()peratln9 Position Any 
Ff nlsh Bnght Nickel Plated 
Nominal Size (excl. 8" waterlines) 8720 81/'Ji' x 1 %" dia (204 x 

41 mm~ Input Fl 3½" dia (89mm); 8726 83/a" x 1 %" dia (225 x 
41mm 

Weight 8 20 2 lbs. (900g), 8726 11/• lbs. (850g) 

10kW-models 8730, 8731, 8738 

Soeclflcatlons 
10kW-•Econoload• models 8730/1 /8 
Power Rating 10kW continuous 
Freql*,lCY Range & VSWR 1.1 max. 1 kHz to 1000MHz (de for 

continuity checks) 
Water Temperature Range +5°C to +60°C 
Water Flow Rate 4 to 6 gals.Im in. (15.1 to 22. 7 liters/min.) 
Connector 8730 1 %" EIA Fl, 8731 31/a" EIA Fl, 8738 31/a" Unfl; 

Waterlines½" FPT or¾" hose 
Load Coolant Potable water 
Operating Position Any 
Finish Semi-Gloss black enamel 
Nominal Size 14¾" x 23,4• dia. 1375 x 70mm). Input Fig. Dia 8730 

3½" (89mm), 8731 5 3/il' (132mm) 
Weight 8730 7 lbs. 14 oz. (3.6kg), 8131 6 lbs. 10 oz. (3kg), 8738 6 

lbs. (2.8kg) 
For Coupling Kits, Dolly, etc. see Load Accessories (page 52) 

20kW-models8745, 8746 

Specifications 
20kW-Econoload• models 8746/7 
Power Rating 20kw continuous 
Frequency Range & VSWR 1.1 max. 1 kHz to 900MHz (de for 

continuity checks) 
Water Temperature Range +5°C to +60°C 
Water Flow Rate 6 to 8 gals.Im in. (22.7 to 30.3 liters/min.) 
Connector 8745 31/," EIA Fl, 8746 31/a" Unll. Waterlines ½" FPTor 

3.4" hose 
Load Coolant Potable water 
Operating Position Any 
Finish Semi-Gloss black enamel 
Nominal Size 19½" x 3½" dia. (495 x 90mm). Input Fig 53/wl' dia 

(132mm) 
Weight 874513 lbs. (5.9kg), 874612½ lbs. (5.7kg) 
For Coupling Kits, Do)ly, etc. see Load Accessories (page 52) 

30kW-models8755, 8756 

Specifications 
30kW-Econoload• models 8755/6 
Power Rating 30kW continuous 
Frequency Range & VSWR 1.1 max. 1 kHz to 900MHz (de for 

continuity checks) 
Water Temperature Range +5°C to +60°C 
Water Aow Rate 7 to 9 gals./min. (26.5 to 34.1 liters/min.) 
Connector 8755 31/,• EIA Fl, 8756 31/," Unfl Waterlines ½" FPT or 

3.4" hose 
Load Coolant Potable water 
Operating Position Any 
Finish Semi-Gloss black enamel 
Nominal Size 19½" x 3½" dia (495 x 90mm). Input Fig. 5 3/wl' dia. 

(132mm) 
Weight 8755 13 lbs. (5.9kg), 8756 12½ lbs. (5.7kg) 
For Coupling Kits, Dolly, etc. see Load Accessories (page 52) 

40kW-models8765, 8766 

Specifications 
40kW- Econoload• models 8765/6 
Power Rating 40kW continuous 
Frequency Range & VSWR 1.1 max. 1 KHz to 900MHz (de for 

continuity checks) 
Water Temperature Range +5°C to +60°C 
Water Flow Rate 8 to 10 gals./min. (30.3 to 37.9 liters/min.) 
Connector 8765 31/a" EIA Fl, 8766 31/a" Unfl Waterlines ½• FPT or 

¾"hose 
Load Coolant Potable water 
Operating Position Any 
Finish Semi-Gloss black enamel 
Nominal Size 19½" x 3½" dia (495 x 90mm) Input Fig. 513/wl' dia. 

(132mm) 
Weight 8755 13 lbs. (5.9kg), 8756 12½ lbs. (5.7kg) 
For Coupling Kits, Do)ly, etc. see Load Accessories (page 52) 
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Direct Water-Cooled Loads 
50kW- models 8775, ans 

Specifications 
50kW- Econoload• models 8775/6 
Power Rating 50kW continuous 
Frequency Range & VSWR 1.1 max. 1 kHz to 900MHz (de for 

continuity checks) 
Water Temperature Range +5°C to +60°C 
Water Flow Rate 9to 11 gals./min. (34.1 to41.7 liters/min.) 
Connector 8775 31/a• EIA Fl, 8776 31/e• Unfl Waterlines ½• FPT or 

3.4• hose 
Load Coolant Potable water 
Operating Position Any 
Finish Semi-Gloss black enamel 
Nominal Size 19½• x 3½• dia (495 x 90mm). Input Fig. 513/-,,t dia 

(132mm) 
Weight 877513 lbs. (5.9kg), 877612½ lbs. (5.7kg) 
For Coupling Kits, Dolly, etc. see Load Accessories (page 52) 

80kW- models 8790, 8791 

Specifications 
80kW-Econoload• models 8790/1 
Power Rating 80kW continuous 
Frequency Range & VSWR 1.15 max. 1 kHz to 800MHz (de for 

continuity checks) 
Water Temperature Range +5°C to +60°C 
Water Flow Rate 10 to 12 gals./min. {37.9 to 45.4 liters/min.) 
Connector 8790 6¼• EIA Fl, 8791 61/e• Unfl 
Load Coolant Potable water 
Operating Position Any 
Finish Semi-Gloss black enamel 
Nominal Size 35• x 5• dia. (889 x 127mm). Input Fig. 81/a• dia. 

(206mm) 
Weight 27 lbs. (12.3kg) 
For Coupling Kits, DolJy, etc. see Load Accessories (page 52) 

MODULOAD® Systems 
10kW-series 8631-115, -230 

Specifications 

8635-115on 
optional 6TT1-011 
Dolly. 

10kW- series 8631-115, -230 
Power Rating 10kW continuous 
Frequency Range & VSWR 1.1 max. 1 kHz to 1000MHz (de for 

continuity checks) 
Ambient Temperature Range Coolant 100% water +5°C to 

+45°C or 35% Ethylene Glycol -20° to +35°C 
Connector 8635 11Ya• EIA Fl, 8631 31/a• EIA Fl, 8638 31/e• Unfl 
Load Coolant 10 pts. (4.75 liters) 100% water or 65% water/35% 

industrial Ethylene Glycol. With forced air cooling 
Finish Light Navy grey baked enamel (MIL-E-15090) 
Nominal Size exc[ conn. 221/a• x 151Si'1' x 151:1/1' (562 x 405 x 

402mm) 
Weight 110 lbs. (50kg) 
AC Power 9½ amps@115 V 60Hz-Models with-115 suffix 

4¾ amps @ 230V 50Hz-Models with -230 suffix 
Optional Dolly PIN 6771-011 

25kW-series 8645-115, -2·30 

Specifications 

Moduload 8646-115 
on optional Dolly 
6771-011 with 
optional Wattmeter 
4805. 

25kW- series 8645-115, -230 
Power Rating 25kW continuous 
Frequency Ranr & VSWR 1.1 max. 1 kHz to 900MHz (de for con

tinuity checks 
Ambient Temperature Range Coolant 100% Water +5°C to 

+30°C. To +45°C below 20kW; Coolant 35% Ethylene Glycol 
- 20°C to +25°C. To +35°C below 20kW 

Connector 8645 31/e• EIA Fl, 8646 31/a• Unfl 
Load Coolant 9 qts. (8.5 liters) 100% water or 65% water/35% 

industrial Ethylene Glycol. With forced air cooling 
Finish Light Navy grey baked enamel (MIL-E-15090) 
Nominal Size excl. conn. 251Si'1' x 19%1' x 19911' (659 x 487 x 

497mm) 
Weight 115 lbs. (70kg) 
AC Power 11 amps@ 115V 60Hz-Models with-115 suffix 

5½ amps @ 230V 50Hz- Models with -230 suffix 
Optional Dolly PIN 6771-001 
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MODULOAD® Systems 
S0kW-series 8655-115, -230 

Specifications 
50kW- series8655-115, -230 
Power Rating 50kW continuous 
Frequency Range & VSWR 1.1 max. 1 kHz to 900MHz (de for 

continuity checks) 
Ambient Temperature Range Coolant 100% Water +5°C to 

+30°C. To +45°C below 40kW; Coolant 35% Ethylene Glycol 
-20°C to +25°C. To +35°C below 40kW 

Connector 8655 31/a" EIA Fl, 8656 31/a" Unfl 
Load Coolant 17 qts. (16.1 liters) 100% water or65% water/35% 

industrial EthY.lene <3Iycol. With forced air cooling 
Operating Position Horizontal only 
Finish Light Navy grey baked enamel (MIL-E-15090) 
Nominal Size excl. conn. 46½" x 1951':rl" x 199/ti' (659 x 487 x 

497mm) 
Weight 275 lbs. (125kg) 
AC Power 14 amps@ 115V 60Hz-Models with -115 suffix 

7 amps@ 230V 50Hz-Models with -230 suffix 
Optional Dolly PIN 6TT2-011 

80kW- series 8690-050, -060 

Specifications 
80kW- series 8690-050, -060 
Power Rating 80kW continuous 
Frequency Range & VSWR 1.15 max. 1 kHz to 800MHz (de for 

continuity checks) 
Ambient Temperature Range Coolant 100% Water +5°C to 

+45°C; Coolant 35% Ethyrene Glycol -20°C to +35°C 
Connector 8690 61/e" EIA Fl, 8691 61/e" Unfl 
Load Coolant 10 gals. (37.9 liters) 100% water or 65% water/35% 

industrial Ethylene Glycol. With forced air cooling 
Operating Position Load: Any, may be mounted up to 20 ft. (6m) 

from cabinet 6 ft of hoses normally supplied 
Finish Load: Semi-Gloss black enamel, Heat Exchanger: Light 

Navy grey baked enamel (MIL-E-15090) 
Nominal Size Load 35" x 5" diameter (889 x 127mm), Heat 

Exchanger 72½"H x 58¼"W x 27"0 (1842 x 1480 x 686mm) 
Weight with water 826 lbs. (375kg), without water 7 42 lbs. (337kg) 
AC Power 10 amps@230V/3-phase. Add suffix -050 for S0Hz 

and -060 for 60Hz 

Dry, Forced-Air Cooled Loads 
15kW-models 8570/ 71 / 
74-115-6, -230-5 

Specifications 
1SkW- models 8570/71/74-115-6, -230-5 
Power Rating 15kW continuous. Also, without blower: 15kWone 

minute, 101cW two minutes (for "Reject Load" applications) 
Frequency Range & VSWR 1.1 max. de to 110MHz, 1.15 max. 110 

to350MHz 
Ambient Temperature Range -40°C to +45°C 
Connector 8570 31/a" EIA Fl, 8571 31/e" Unfl, 8574 1 %" EIA Fl 
Load Coolant Dry. Forced air cooled 
Resistors 12 tubular type, series/parallel 
Operating Position Any 
Finish Light Navy grey baked enamel (MIL-E-15090) and black 

Semi-Gloss enamel 
Nominal Size incl. conn. 703/4" x 16¼" x 16¼" (1797 x 413 x 

413mm) 
Weight 106 lbs. (48kg) 
AC Power 115V 60Hz add suffix -115-6, 230V 50Hz add -230-5 to 

model number. Uses 1150W 
Optional Hot Air Duct P/N 8572-078 

25kW- models 8572/73-115-6, 
-230-5 

Specifications 
2SkW-models 8572/73-115-6, -230-5 
Power Rating 25kW continuous 
Frequency Range & VSWR 1.1 max. de to 110MHz, 1.15 max. 110 

to250MHz 
Ambient Temperature Range -40°C to +45°C 
Connector 8572 31/a" EIA Fl, 8573 31/a" Unfl 
Load Coolant Dry. Forced air cooled 
Resistors 20 tubular type, series/parallel 
Operating Position Any 
Finish Light Navy grey baked enamel (MIL-E-15090) and black 

Semi-Gloss enamel 
Nominal Size incl. conn. 703/4" x 16¼" x 16¼" (1797 x 413 x 

413mm) 
Weight 118 lbs. (54kg) 
AC Power 115V 60Kz add suffix -115-6, 230V 50Hz add -230-5 to 

model number. Uses 1150W 
Optional Hot Air Duct P/N 8572-078 

51 
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Load Accessories 

Miscellaneous Adapters, 
Connectors 

DNc:nptlon 
a ld/51.Sohml 1oac F> 
3,. Fl lo QC (F) 
•FlloQC(f) . 
Rt.Ar,g,eOC 
1~ Fl to QC IF) 
3V. Fl to 1 ~ !'!I EIA 50 ohms 
1~ Fl lo• fllBAIOCIIIIII 
311s Fl loft Fl EIA IOdlml 
DCCom. 

Coupling Kits 

Part No. 

Add -677 to..., Econo
loecl" llodll No. (1ClkW to 
IOkW) to get n mountad 
cin a l>ollf with• Control 
Box. WalierFlowSwltch 

and ..... ~--==,v:=->· 

Une ~ Impedance Part No. Une ~ Impedance Part No. Ln ~ Impedance Part No. Une ~ Impedance Part No. 
,,_ 50ahm 4240GD WFla 50ahm 4800-020 3W'Unl 51.S-ahm 5-289 WUnl IOGllin 1322 
1~• F 50 ohm 4712-020 3V." Unll 50 ohm 5-726 ·w,th '8f to 50 ohm 6V." F 50 ohm 4902-020 

For Water-Cooled Loads 
Wall Mounting Brackets 

Power 
10kW 
8(1,(W 

Replacement Reslstors
Econoloads 

Power 
1ClllW 
20kW 
3GkW 

Coolants (in 1 gallon can) 
DNc:nptlon 
Alllned Mineral OI 

For Air Cooled Loads 
Thermoswitches 

UNdOn 
8l30Sertea 

--

8840Seflla 
818D9lrlea 
8890Series -~ 
8920Series -
8'30Sertea -
8930Sertea 

BA-300-115,-230 

,_ 

--

Water Flow Switch Control Box Assembly 
PartNo. Power Part No. 

8790-100 FtrllEalnalDldl 

Econoloads Forced-Air Loads 
Power 
IONI 
SOkW 
80ltW 

PartNo. 

·M8Y' 
5-1070-2 
-.1134-3 

Functions 

E- ~-=== 
Over Temperature Interlock 
Over Temperature ttnertock 

ff:"........,..lnlldodc 
Almlllllllc 

PartNo. 

8755-027-5 
879CMISSTW 

Dollies 
DNcrlptlon 
For & 
For SOkW Moduloads 

Temperatu,_ N I c:nt-
at which awl ch 

~ ----c~ ·~ n-c --236°C opens 
- ,- 236°C = 1.-C 

2ll'C = 100-C 

·-,-

- ,_ 

PartNo. 
8l'104l2 
8572-021 

PartNo. 
.UiG11 
6772-011 

Thennoawttch 
PartNumber 

R 
8890-008 
8890-008 
MIO-ea 
aao-o11 
8818-012 

-
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TENUCINE®_andB~oailband~i~~------~ 
- Goaxial-Attenuafors 

TENULINE Attenuators are a valuable and reliable acces
sory for reducing power levels and VSWR, for isolating 
components under test for harmonic signal analysis, and as 
comparison standards. Bird is the only source offering untts 
from as low as 2 watts and 1 dB to 4000 watts and 30dB 
attenuation. We have recently added 31 models from 2W to 
75W and are planning additional models in that series at 
even higher power.The output level of a, say, 4000 watt/30dB 
attenuator at full power is 4 watts, which means that 5 watt 
and 2 watt units may be piggy-backed for specific attenua
tion requirements. 

Until the introduction of the TENULINE High-Power 
Attenuator, directional couplers were used for scope signal 
observation, frequency checks and wide-band frequency 
analyses. 

Bird Attenuators have several advantages over direc
tional couplers in applications such as Radio Frequency 

Attenuator Selection Table 
F~ 

A ~ Power 
2 dc-2 
5 dc-4 
10 dc-4 
15 dc-4 
25 dc-4 

~ dc-1 
dc-1 

50 dc-2 
50 do45 
75 dc-2 
100 dc-1 
100 dc-0.5 
200 = 500 
1000 -.0.S 
2000 dc-0.5 
4000 dc-0.5 

{1) Heat sink required 
(2) Varies with frequency and attenuation 
(3) Coming in 1986 

2 Watts-Series 8302 

Broad-band Attenuator 

Nominal 
Attenuation 

dB 
1,2,~8,1.10, 14,20 

a, 10,f0.30 
3. 8, 1CUO; 30 
3, 6, 10, 20, 30 
3, 6, 10, 20, 30 

3, 6, 10, 20 
3,8, 10,20 

3,8, 10,20 
30 

3, 6, 10, 20, 30 
3,6, 10, 20 

30 
30 
30 
30 
30 
30 

Power Rating 2W continuous, 2.5kW peak (for 5 microsec. max.) 
Frequency Range & VSWR 1.20 max. de to 2GHz 
Ambient Temperature Range -55°C to + 70°C 

Interference (RFI), where a transmitter's output must be ana
lyzed for the presi~nce of undesirable signal components. 
First of all, the attemuators are the proper termination for the 
transmitter and 9H.9% of the output power is dissipated in 
them. No addttional load resistors are needed when used as 
an attenuator; andl the untts are also self-sufficient when 
used as dummy loads. Where four individual couplers may 
be needed to spa1n the range from 30 to 500MHz, the High
Power Attenuator covers the entire range and below. 
Obviously the attemuation curve of one resistive device is 
more uniform than that of four resonant reactive devices. 

Certainly the most important advantage offered by High
Power TENULINE untts as compared to couplers is the fact 
that the attenuatioin can be verified at 60Hz or wtth direct 
current and Wheatstone bridge measurements. Bird Series 
8320 and 8340 TENULINE Attenuators are laboratory cali
brated at six RF fr,equencies and at DC. 

Maximum Model 
VSWR Connector No. 
UD INC 8am 
t.25 N 830.1 
1.25 N 83DC 
1.25 N 8305 
125 N 8306 

1.1-1.1~ ~~ 8340 
1.1-1.161 =-1.25 N 

1.1 ~ 8321 
1.25 8308 

1.1·1.1~ QC-NF 8343 
1.1 QC-N F 8323 
1.1 8322 
1.1 8315 
1.1 1827-300 
1.1 8329-300 
1.1 8329-300 

+ BA-300 

Connectors Male IBNC, Female BNC, bidirectional 
Coolant Dry. Con~ection air cooled 
Finish Nickel plated 
Nominal Size incl. conn. 1.95" x 0.63" (50 x 16mm) 
Weight 1 oz. (28g) 

dB Accuarcy 
Atten. ±dB 

1 C>.3 
2 C>.3 a 

~ 
C>.3 - -8 0.3 

,_ 8 
10 - ~ 

0.3 ,.-
G.3 

-

14 Q.3 
20 Q.3 

Model 
No. 

Bam-010 
830M20 
l302.Q30 
8302-060 
8302-080 
831R-100 
8302-140 
Bam-200 

-

·-

• 

53 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com54 

5 Watts- series 8303 

Broad-band Attenuator 
Power Rating 5W continuous, 3kW peak (for 5 microsec. max.) 
Frequency Range & VSWR 1.25 max. de to 4GHz 
Ambient Temperature Range -55°C to + 70°C 
Connectors Male N, Female N, bidirectional 
Coolant Dry. Convection air cooled 
Finish Silver plated 
Nominal Size incl. conn. 3.26" x 0.82" dia (83 x 21 mm) 
Weight 3 oz. (84g) 

dB Accuracy t dB Model 
Atten. dc-2GHz 2-4GHz No. 

3 0.3 0.5 ~N 
8 - - 0.3 - - 0.5 8303-080-N 

10 - - 0.4 - - 0.8 8303-100-N 
20 0.5 1.0 8303-200-N 
30 0.8 1.3 ~N 

1 0 Watts- series 8304 

Broad-band Attenuator 
Power Rating 10W continuous, 3kW peak (for 5 microsec. 
max.), 5W max. reverse (8304-030-N bidirectional) 
Frequency Range & VSWR 1.25 max. de to 4GHz 
Ambient Temperature Range -55°C to+ 70°C 
Connectors Male N (Input), Female N 
Coolant Dry. Convection air cooled 
Anish Black Anodized 
Nominal Size incl. conn. 3.26" x 1• dia (83 x 25mm) 
Weight 2½ oz. (70g) 

dB Accuracy ±dB 
Atten. dc-2GHz 2-4GHz 

3 0.3 G.5 
8 0.3 u -

10 
- ,_ 

0.4 
,-

0.8 
20 

- ,-
0.5 

- ,_ 
1.0 

30 o.a 1.3 

15 Watts- series 8305 

Broad-band Attenuator 

Model 
No. 

8304-a.N 
8304-080-N 
8304-100-N 
88044DO-N -
890WOO-N 

Power Range 15W continuous, 3kW peak (for 5 microsec. max.), 
5W max. reverse (8305-030-N bidirectional) 

Frequency Range & VSWR 1.25 max. de to 4GHz 
Ambient Temperature Range -55°C to + 70°C 
Connectors Male N (Input), Female N 
Coolant Dry. Convection air cooled 
Finish Black Anodized 
Nominal Size incl. conn. 3-6dB 3.24•, 10-30dB 4.28" x 1 • dia. (82 

or 109 x 25mm) 
Weight 3 oz. (84g) 

dB Accuracy ±dB Model 
Atten. dc-2GHz 2-4GHz No. 

3 0.3 0.5 8305-030-N 
8 

--
0.3 

~ ~ 
0.5 8306-080-N 

10 0.4 0.8 8305-100-N 
20 - 0.5 - 1.0 8305-200-N 
30 0.8 1.3 8305-300-N 

25 Watts 
series 8306 
Broad-band Attenuator 
Power Rating 25W continuous, 

3kW peak (for 5 microsec. 
max.), 5W max. reverse (8306-
030-N bidirectional) 

Frequency Range & VSWR 1.25 max. 
dcto4GHz 

Ambient Temperature Range -55°C to+ 70°C 
Connectors Male N (Input), Female N 
Coolant Dry. Convection air cooled 
Finish Black Anodized 
Nominal Size incl. conn. 3-6dB 4.28•, 10-30dB 

5.32" x 1• dia. (109 x 135 x 25mm) 
Weight 3½ oz. (90g) 

dB 
Atten. 

3 
8 

10 
20 
30 

Accuracy ±dB 
dc-2GHz 2-4GHz 

0.3 0.5 
0.3 0.5 
0.4 0.8 
0.5 1.0 
0.8 1.3 

25 Watts-series 8340 

Tenullne8 Attenuator 
Power Rating 25W continuous 
Frequency Range de to 1000MHz 
Ambient Temperature Range -40°C to +45°C 
Connectors QC Type (Female N normally 

supplied) 
Coolant Dry. Convection air cooled 
Finish Semi-Gloss black enamel 
Nominal Size incl. conn. 3, 6, 20dB 53/tfS" 

\

132mm), 10dB 411/tfj• (119mm) long x P/4" sq. 
44mm) 

We ght 12½ to 15 oz. (350 to 420g) 

dB Accuracy ±dB & VSWR 
Atten. dc-0.SGHz 0.S-1 GHz 

3 0.5dB, 1.15 0.75clB, 1.2 
8 0.SdB, 1.15 0.75cl5.12 

10 0.SdB, 1.15 0.75dB, 1.15 
20 O.SdB, 1.1 0.75dB, 1.15 

40 Watts- series 8341 

Tenullne8 Attenuator 
Power Rating 40W continuous when 

bolted to a heat sink 
Frequency Range de to 1000MHz 
Ambient Temperature Range -40°C to 

+45°C 
Heat Sink Required Aluminum panel 1/a" x 

400 sq. in. (3mm x ¼ sq. m), or 
equivalent 

Connectors QC Type (Female N normally 
supplied) 

Coolant Dry. Conduction cooled 
Finish Semi-Gloss black enamel 

Model 
No. 

~ 
8306-100-N 
830IIOO-N 
8308-3IIO-N 

Model 
No. 

8340-030 
8IMCMJ80 
8340-100 
8340-200 

-

Continued on next page 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

Nominal Size incl. conn. 3, 6, 20dB 53/lfl' 
(132mm), 10dB 411/lfl' (119 mm) long x 
1!ja• x 1 'f4• (41 x 32mm) 

Weight 12½ to 15 oz. (350 to 420g) 

dB Accuracy tdB & VSWR 
Atten. dc-0.SGHz 0.5-1GHz 

3 o.5dB, 1.15 0.75d8, 1.2 
8 O.Scll, 1.15 0.75dB, 1.2 

10 0.SdB, 1.15 0.75dB, 1.15 
20 0.SdB, 1.1 0.75dB, 1.15 

50 Watts- model 8307 

Broad-band Attenuator 
Power Rating SOW continuous, 
2kW peak (for 5 microsec. max.f.(bidirectional) 

Frequency Range & VSWR 1.25 max. dc-2GHz 
Ambient Temperature Range -55°C to + 70°C 
Connectors Male N (Input), Female N 
Coolant Dry. Convection air cooled 
Anlsh Black Anodized 
Nominal Size 7.06~ x 1.625" dia. (179 x 41 mm) 
Weight 15.5 oz. (440g) 

dB Accuracy 
Atten. t dB 

3 0.5 
8 o..e -- '~ 

10 0.8 
20 1.0 

50 Watts- model 8321 

Tenunne• Attenuator 

Model 
No. 

8341-030 
8341-060 
8341-100 
8341-200 

Model 
No. 

8307-030 
8307.QIO 
8307-100 
8307-200 

Power Rating SOW continuous 
Frequency Range & VSWR Input 1.1 max. de to 500MHz 
Attenuation 30dB 
Accuracy ±0.5 dB (±0.2dB at 30,100, 200, 300,400 and 500MHz 

when using calibration data) 
Ambient Temperature Range -40°C to +45°C 
Connectors QC Type (Female N nof'mally supplied) 
Coolant 1 pint (0.31 lttersJ Refined mineral oil 
Operating Position Horizontal only 
Finish light Navy grey baked enamel (MIL-E-15090) 
Nomlnaf'Size incl. conn. 107h:t' x 6%:~ x 3'6/w/' (260 x 161 x 

100mm) 
Weight 6.5 lbs. (3kg) 

75 Watts- series 8308 

Broad-band Attenuator 

-

Power Rating 75W continuous, 3kW peak (for 5 microsec. max.), 
SW max. reverse, 

Frequency Range i!t VSWR 1.25 max. dc-2GHZ 
Ambient Temperature Range -55°C to + 70°C 
Connectors Male Ill (Input), Female N 
Coolant Dry. Convetciion air cooled 
Finish Black Anodi2:ed 
Nominal Size incl. c:onn. 3-6dB 6.61 ", 10-30dB a.15• x ~ dia. 

(168 to 207 x 51 mm) 
Weight 12 to 15 oz. (336 to 420g) 

dB Accuracy Model 
Atten. t dB No. 

3 0.4 8308-030 
6 -•~ 0.4 8308-080 

10 •- 0.5 - ,_ 8308-100 
20 0.8 8308-200 
30 1.0 8308-300 

100 Watts-- series 8343 

Tenuline• Attenua'tor 
Power Range 100W continuous 
Frequency Range de to 1000MHz 
Ambient Temperat:ure Range -40°C to +45°C 
Connectors QC T~pe (Female N normally supplied} 
Coolant Dry. Conveiction air cooled 
Finish Semi-Gloss black enamel 
Nominal Size incl. conn. 'fZJ/:rl' x 23,4" sq. (196 x 70mm) 
Weight 44 oz. (1 .251<g) 

dB Accuracy ±dB & VSWR 
Atten. 1 lc-O.SGHz 0.5-1GHz 

Model 
No. 

3 •.5d8, 1.15 0.75dB.12 8343-030 
6 - .5dB, 1.15 

10 ~.SdB, 1.1 
20 .SdB, 1.1 

100Watts 
model8323 

Tenuline• Attenuator 

0. 75clB, 1.2 
0.7Sd8, 1.15 
0.75dB, 1.15 

Power Rating 100W continuous 
Frequency Range, & VSWR Input 1.1 max. 

dctoS00MHz 
Attenuation 30d8: 

8343-080 
8343-100 
8343-200 

Accuracy ±0.5dB l'b±0.2dB at 30, 100, 200, 300, 400 and 500MHz 
when using calil ration data) 

Ambient Tempera1ture Range -40°C to +45°C 
Connectors QC ljfpe (Female N normally supplied) 
Coolant 0.35 gal. ( 1.3 liters) Relined mineral oil 
Operating Posltlcin Horizontal only 
Finish Light Navy !Jrey baked enamel (MIL-E-15090) 
Nominal Size incl. conn. 1011/112" x S½• x 515fta• (263 x 216 x 

151mm) 
Weight 11 lbs. (5kfl} 

Bird liquid-dielectric Attenuators have never and are not now manufactured with Poly Chlorin.r1ted 8 i phenyls (PCBs). 55 
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200Watts 
model8322 

Tenullne• Attenuator 
Power Rating 200W continuous 
Frequency Range & VSWR 1.1 max. 

dcto500MHz 
Attenuation 30dB 
Accuracy ±0.5d8 (±0.2dB at 30,100,200,300, 400 and 500MHz 

when using calibration data) 
Ambient Temperature Range -40°C to +45°C 
Connectors QC Type (Female N normally supplied) 
Coolant 0.7 gal. (2.65 liters) Refined mineral oil 
Operating Positlon Horizontal only 
Finish Light Navy grey baked enamel (MIL-E-15090) 
Nominal Size incl. conn. 17½• x a½• x 5l5/w/' (445 x 216 x 

151mm) 
Weight 19 lbs. (9kg) 

500Watts 
model8325 

Tenunne• Attenuator 
Power Range 500W continuous 
Frequency Range & VSWR Input 1.1 max. de to 500MHz 
Attenuation 30dB 
Accuracy ±0.5d8 (±0.2dB at 30,100, 200, 300 400 and 500MHz 

when using calibration data) 
Ambient Temperature Range -40°C to +45°C 
Connectors QC Type (Female N normally supplied) 
Coolant 0.9 gal. (3.4 liters) Refined mineral oil 
Operating Positlon Horizontal only 
Finish Ug_ht Navy grey baked enamel (MIL-E-15090) 
Nominal Size incl. conn. 17½• x a½• x 5t5fte• (445 x 216 x 

151mm) 
Weight 25 lbs. (11 kg) 

1kW-model 8327-300 

Tenuune• Attenuator 
Power Rating 1000W continuous 
Frequency Range & VSWR Input 1.1 max. 

dcto500MHz 
Attenuation 30dB 
Accuracy ±0.SdB (±0.2dB at 30, 100, 200, 300, 

400 and 500MHz 
when using calibration data) 

Ambient Temperature Range -40°C to +45°C 
Connectors QC Type (Female LC Input, Female N Output 

normally supplied) 
Coolant 2.9 gals. (11 liters) Refined mineral oil 
Operating Position Horizontal only 
Finish Light Navy grey baked enamel (MIL-E-15090) 
Nominal Size incl. conn. 23Y!>/Yi' x 1TJ/w/' x 71/a• (596 x 437 x 

181mm) 
Weight 57 lbs. (26kg) 
Note: Overload Thermoswitch PIN 2450-056 is optional 

2kW 
model 8~129-300 

Tenu11ne• Attelfluator 
Power Range :2ooow continuous 
Frequency Ra1rige & VSWR Input 1.1 max. de to 500MHz 
Attenuation ~:>clB 
Accuracy ±0.5dB (:t0.2dB at 30, 100, 200,300, 400 and 500MHz 

when using 1calibration data) 
Ambient Tem~1erature Range -40°C to +45°C 
Connectors QC Type (Female LC Input Female N Output 

normally supplied) 
Coolant 2.9 gals. (11 liters) Silicone Oil 
Operating Po11itlon Horizontal only 
Finish Light Natvy grey baked enamel (MIL-E-15090) 
Nominal Size incl. conn. 23'6/:rl x 1 TJ/te• x 7Ye• (596 x 437 x 

181mm) 
Weight 57 lbs. j26kg) 
Note: Overloac Thermoswitch P/N 8329-028 is optional 

4kW- model 8329-300 plus 
BA-300-,115, -230 

Tenuline• Attonuator 
Power Rating 4000W continuous with blower on, 1000W with 

blower off 
Frequency Range & VSWR Input 1.1 max. de to 500MHz 
Attenuation 30d8 
Accuracy ±0.5dB (:t0.2dB at 30, 100, 200,300, 400 and 500MHz 

when using calibration data) 
Ambient Tem1>erature Range -40°C to +45°C 
Connectors QiC Type (Female LC Input, Female N Output 

normally suJPplied) 
Coolant 2.9 gatls. (11 liters) Silicone Oil. With forced air cooling 
Operating Poisitlon Horizontal only 
Anish Light Navy grey baked enamel (MIL-E-15090) 
Nominal Size incl. conn. 23Y!>/Yi' x 221/w/' x 71/a• (596 x 560 x 

181mm) 
Weight 70½ lbs. (32kg) 
Blower AC Po1wer Model BA-300-115: 115V, 50/60Hz, 0.6A 

Model BA-300-230: 230V 50/60Hz, 0.3A 
Notes: Overload Thermoswitch PIN 8329-028 is optional. When 
ordered as a ~ackage, the Attenuator and Blower are factory 
assembled without additional charge. 

56 Bird liquid-dielectric Attenuators have never and are not now manufactured with Poly Chlorinated Biphenyls (PCBs). 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

C011XWI I CW---C-oaxialSelecJor S_witc 

Description: BIRD COAXWITCH Coaxial Selector 
Switches employ a unique, rugged and reliable design 
which permits positive contact, low insertion VSWR, and 
negligible cross talk between channels. The switching 
mechanism is 4½" of RG-87/U Teflon cable which is pulled 
away from the mating Male N connectors and rotated to the 
desired switch position. 75 ohm versions of all models 
shown available on special order. 

Installation: BIRD Switches may be panel-mounted. All 
connectors are located on the rear of the housing and are 
parallel to the shaft of the switch. All connecting cables may 
be laced together without the use of right-angle adapters. 

Operation: BIRD Switches have the valuable advantage 
that they cannot be operated accidentally, but must be oper
ated by intentional sequential movement The knob must be 
grasped, pulled out, rotated, and pushed in to make contact. 

Switching Configurations 

Typical Operating Values 

F YSWR 

~ ~ 
4GIIDMHz 1.30mu. 

Specifications ( all models) 
Useful Frequency Range 
Maximum RF Voltage 
Attenuation to Unused Channel 
Ambient Temperature Range 
We" ht 

72-2 72-R 

2 2 

llulmumRF 
lnNl'tlon Power Rating 

Lou at +es•c . 

•• .... •• 200.-... 75.-

•i•f#·tnrt:•it. 
,ix-,,.,~riH 
mod,! 74 

:vtl"MA)(" 
IO 

50 ohms nominal 

trn,.tJm,it, 
,...n-,.witd 
... /71-R 

IM-rim,it, ,_.,,.,;,. 
,,,..,11-z 

MOUNTING DIMENSIONS 11.._• l6mml MTG HOLES FOR FOUR 
10-32 SCREWS SPACED AT 90 ON l $/.a' (33mm) RADIUS 

.J/B"MAJ< 
, IO 

MOUNTING, DIMENSIONS 7/.._' (6mm) MTG HOLES FOR THREE 
10-32 SCREW'S SPACED AT 120° ON 1 W (32mm) RADIUS 

• 

57 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

Thruline Principle 

The basic sensing circuit of a THRULINE Plug-in Element 
consists of the mutual inductance M between the loop and 
the center conductor and the voltage divider C and R. In 
Fig. 1, E is the voltage between outer and center conductor 
and I is the current. Elements can be rotated 180°, resulting 
in either a positive or a negative M (Fig. 2 and 3). The output 
voltage in this lumped-constant directional coupler is the 
sum of two samples: 

eR from the division of E by R and C, eR = ~E = RE. jwC 
C 

(if R <<Xe), and eM by induction eM = l.jw (±M ). 

The sum eR + eM = jw(CRE ± Ml) = e 
Besides selecting R very much smaller than Xe, the com
ponents of the circuit are chosen so that CR = M/ 20 • 

The output voltage is now e = jw(EM/Zo ± Ml) = 
= j wM(E/Z0 ± I}. 
At any one point on a transmission line, the voltage E is the 
sum of the forward and reflected voltages ft + E, , and the 
current I is Er /2.,, - E,/20 (Since the reflected wave travels 
in the opposite airection, I, = -E,. / 20 ). 

When the element is pointing toward the load, the output 

voltage is { E + E E _ E} 
e➔ = jw M(E/Zo + I) = jwM I z ' + 1 z ' = 

0 0 

= jwzM (2E,) 
0 

and turning the element toward the source, it becomes. 
. . {E, + E,. E, - E, L 

e ~ = JWM( E/ Z0 - I) = /WM z
0 

- z;; J 

= ~(2E,) 

We have now proved what we set out to show, namely that 
t he RF output voltage from the sensing element is directional 
and proportional to the voltage in the li ne due to either the 
forward or the reflected wave. It is also directly proportional 
tow , that is to frequency ( w = 21rf). In order to make it fre
quency independent, we terminate e in a capacitive reactance 
which is inversely proportional tow . The voltage across this 
capacitor is rectified, filtered and displayed on a meter cali
brated in RF watts . 

• 

For additional details on THRULINE principles, write for 
" WATT'S NEW FROM BIRD" vol. 2 no. 2. 

58 

Fig. 4 . 

FREQUENCY RESPONSE THRULINE ELEMENTS 
100-250 M Hz (C-Series) 
Higher power Elements have flatter frequency characteristics 
than tighter coupled lower-power units. Beyond the stated fre
quency range, measurement results cannot be predicted. 

. 
0 

IO 200 400 100 100 1)00 

,R[QU(NCY IN M[QAHlRTl 

wigfi
Stolen 2 Line Transparent
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Interpreting Readings 
on Peak Wattmeters 
With CW, AM, SSB and 
Pulsed Signals 

For a detailed essay on this subject, write for "WATT'S NEW 
FROM BIRD" vol. 4 no. 2. 

For TV Black Level measurement (Table G), refer to vol. 5, 
no.3. 
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Correlation of PIEAK-ENVELOPE-POWER (PEP), CAR
RIER POWER (Pd, AVERAGE HEATING POWER (PAvEl 
and % MODULATlON of AM signals of Table A, B or C below . 

• verac!l 
4380 5erteS, MOClelS 

4314,4391 
PEP • <= a> cw PEP %MOD Model 

PEV2--IL Mode Mode Mode 43 

100W 100\fl 100W ,oow 0% 100W 

400W 150W 100W 400W 100% 100W 

300W 127W 100W 300W 73% 100W 

100W 100\fl 100W 100W 0% 100W 

,oow 50~ 25W 100W 100% 40.SW 
(model 
4314 

40.SWI 

100W - - 100W - -

models 4314, 4391 onlv 
100W 60.lY 59.6W 

- 100W 

100W 10W - ,oow111 1 OO"k -

* Also applicable to ser,es 4380. ,t pulses are aver 50 microseconds long. 

In the table above, Zo .. 50 ohms, PEP is Peak Envelope 100 volts in all examples. PEVrm "" PEV/ ff. 
Power, and PEV is Peak Envelope Voltage. The PEV of the For a detailed eissay on this subject, write for "WATT'S 
Carrier (or suppressed Carrier) C was arbitrarily chosen at NEW FROM BIRD" vol. 4, no. 2. 
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Required length of cable to equal ½ 
or 1 wavelength when added to a 
Bird Thruline~ Wattmeter 
When a Model 43, 4430, 4431, 4314 or 4381 is used 
to match a load to a transmitter and a good match is 
obtained, removing the instrument will not cause any 
change in the conditions, since a good 50-ohm load can 
be placed at the end of a 50-ohm transmission line of any 
lenQth without altering conditions at the transmitter. 

What happens when the load is not well matched, like 
an antenna with a VSWR of 1.5 or 2.0? Since the length 
of line between a mismatched load and the source trans
forms the impedance of the load as seen at the source, 
line length now becomes critical. If the adjustments for 
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maximum powrer transfer were made with the Model 43 in 
place, removin1g it shortens the line by four inches, plus 
two connectors. This still is no cause for concern at low 
frequencies where four to five inches is a small fraction of 
a wavelength . .At higher frequencies, e.g. above 100MHz, 
power output a1nd frequency of the source may be affected. 

It is a pnncip1le of transmission line theory that the impe
dance is identi,cal on either side of ½ wavelength. In order 
to duplicate thH conditions in your transmission line with 
the above model wattmeters either in or out of the line, it is 
only necessary to insert or remove one or more ½ wave
lengths. This is easily done by making up a length of cable 
which, when added to the THRULINE• equals one or more 
½ wavelengths at the frequency of measurement. If more 
than one frequency is involved, one cable is needed for 
each frequency. 
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1) Physical cable length shown in inches is mea
sumd from end to end of outer conductor of connec
tors (TNC and N Male connectors), except for cables 
with, UHF or Mini-UHF plugs where the cable length 
is measured from tip to tip of the center pins. 

2) Dimensions shown are for SOUD polyethylene 
cable (e.g. RG-58CIU, RG-8/U) which has 66% the 
velocity of pro?!3_gation relative to air. If so-called 
"RG-58 type' or "RG-8 type" cables (which often 
contain foam polyethylene) are used, the dimensions 
in the graph must be multiplied by that cable's rela
tive ve1ocity (say 79%) divided by 66% (i.e. by a 
factor of 79% + 66% - 1.2). 

0 100 200 300 400 500 600 FREQUENCY (MIEGAHERTZ) 

Typical Peak Power Ratings NOTE: Duty factor should be such that the ave1rage power rating of the load is never exceeded. 

PulN Width (MlcroNcondl) 
lloclela Avg. ~ 1 10 100 1000 5000 

Dry Dlelectrtc: Loeda 
80M-80F 5W 4kW 3.1kW 2.211W 1.411W OJllcW 
8052-8053 10W 10kW 7J!/tl.W 5.2kW 2.8kW 1.2kW 
8080 at 10kW 7 J!/tl.W 5.2kW 2.8kW 1.2kW 
8180-8184 100W 35kW 28.!ikW 18.2kW 10kW 4.0kW 

Liquid Dielectric Loeda 
8135 150W 10kW 8.0kW 5.75kW 3.511W 2.0kW 

"8135A 150W 3&kW 21S.5kW 18.2kW 10kW 4.0kW 
8201 DIii 2IIIOkW 150kW 105IIW 57kW 25kW 
8211 1000W 2IIIOkW 150kW 105IIW 57kW 25kW 
l8IO-SlrlN 2.lllcW 150kW 115kW 80kW 54kW aw 
M20-SertN 5kW 150kW 115kW 80kW 54kW aw 
8830-Slrtll 10kW 150kW 120kW 85kW 55kW 30kW 

Dl19Ct Water-Cooled Loeda 
8730 10kW 100kW 77kW 58kW 32kW HlkW 
8740 20kW 250kW 190kW 135kW 75kW 35kW 
87SO 30kW 250kW 190kW 135kW 75kW 40kW 
8780 40kW 250kW 19711W 145kW 90kW 55kW 
8770 50kW 250kW 19711W 145kW 97kW 85kW 
8780 80kW 250kW 210kW 170kW 130kW 100kW 

•Special High Peak Power Resistor is used. 
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30303 Aurora Road Cleveland (Solon), OH 44139 
Phone: 216-248-1200 Cable: BIRDELEC Telex: 706898 Bird Elec UD 
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Bii\il Price Schedule 
EFFECTIVE APRIL 7, 1986 

THRULINE® THRULINE® WATTMETERS (CONT'D) THRULINE® WATTMETERS (CONT'D) 

RF Directional Wattmeters MODEL CONNECTORS PAGE PRICE MODEL CONNECTORS PAGE PRICE 
4410A CW w/7-ran&e Elements, 4805-037 50 0 3% Unit 15 $450 

for use with 50 0 cables DC portable so o cable $495 Elements (4805-037) Table 3%B IS, 33 75• 
4410-P AC/DC Panel 50 O cable 7 775 4902 50 0 6\!i EIA Fl IS 1025 

MODEL CONNECTORS PAGE PRICE 4411 AC/ DC Portable SO O cable 7 650 Elements (4902) Table 6%A 15,33 75+ 
43 CW/ Portable 50 O cable 4 $172 4412 AC/DC N1Cd Port. 50 O cable 7 _ 795 4902-037 50 0 6¼ EIA fl IS 1025 

Elements (Table I) 25-IOOOMHz s, 31 48 4410-1 01-0.535MHz, I0-IOOOOW Elements (4902-0371 Table 6\,9 IS, 33 75+ 
Elements (Table I) SOH thru I OOOH 5, 31 59 (Table 12) 8, 32 175 4905-200 SO O 6¼ EIA Fl IS 1180 
Elements (Table I) 2500H, SOOOH 5, 31 85 4410·2 0,45-2.SMHz, I0-IOOOOW Elements (4905·2001 Table 6%A IS, 33 75+ 
Elements (Table 2) Low power s. 31 64 (Table 12) 8, 32 175 4905-300 50 0 6\, EIA Fl 15 1180 
Elements (Table 31 950-2300MHz 5, 31 100 4410-3 2,30MHz, l •IOOOW (Table 11) 8, 32 ISO Elements (4905-300) Table 6¼A IS, 33 75+ 
Elements (Table 41 0.45-2.SMHz 5, 31 100 4410-4 2-30MHz, I0-IOOOOW (Table 121 8, 32 ISO 4907 50 0 61\ Unfl 15 690 
Elements (Table S) Peak only 19, 31 105 4410-5 25,80MHz, 1-IOOOW (Table II) 8, 32 125 Elements (4907) Table 6%A IS, 33 75• 
Elements (Table 6) Milliwatts s, 31 90 4410-6 S0·200MHz, 1-IOOOW (Table 11) 8, 32 125 4909-200 SO O 6\!i Unfl 15 850 

CC-I Carrying Case 36 30 4410-7 144-520MHz, I -IOOOW (Table 11) 8, 32 125 Elements (4909-200) Table 61,1A 15,33 75• 
CC-3 Carrying Case 5, 36 30 4410-12\)0·IOOOMHz, I -IOOOW(Table II) 8, 32 125 4902-080 SO O 6¼ EIA Fl 15 1025 
EC-1 Element Case 36 22 4410-10 25,80MHz, IOOmW-IOOW Elements (4902-080) Table 6%C IS, 33 75• 
440 Wattmeter Only 350 (Table 10) 8, 32 125 4907-010 SO O 6\, Unfl IS 690 
440 RF Test Sel lnq. 4410-11 S0·12SMHz, IOOmW-IOOW Elements (4907-080) Table 6%C 15, 33 75• 
3900 RF Power/ freq. Meter 17 775 {Table 10) 8, 32 125 ♦ H•StrilS ELEMENTS tor all 
4030 Field Sllenath Element 12 95 4410·12 100·250MHz, IOOmW-IOOW high-power Wattmeters above IS, 33 85 
4041 field Strength Meter 12 149 (Table 10) 8, 32 125 
4110-112 RF Test Set 27 425 4410-13 200-SOOMHz, IOOmW-IOOW Directional 4300-064 Mobile Serv1te Test Set 27 476 (Table 101 8, 32 125 

Includes: 43, 4275-100, 8164, 4240-050(2), 4410-14 400-IOOOMHz, IOOmW-IOOW Coupler Elements 
4400-012 In 4300-061 Carrying Case (Table 10) 8, 32 125 

4301 Wattmeter Only 50 0 cable 375 4410-20 30-SOMHz, IOmW-IOW (Table 9) 8, 32 125 Couplers & Samplers 
4304 Wide Band 50 O cable 6 375 4410-21 50-88MHz, IOmW-IOW (Table9I 8, 32 125 MODEL PAGE PRICE 
4305 Hi Power 50 0 cable II 475 4410-22 100-152MHz, IOmW-IOW 

Elements (4305)(Table 8I0.45-2.5MHz II, 32 105 (Table 91 8, 32 125 Couplers for cable or Ii Imes (Table 14) 32 $ 75 

Elements (430S)(Table 8)2-ISOOMHz II , 32 80 4410-23 150-250MHz, IOmW•IOW Couplers for I%, 3% or 6\, hoes 
4314 pk/CW(AC/DC) 50 0 cable 10 650 (Table 9) 8, 32 125 {Tables 15, 16, 17) 32 105 

Use 43 Elements 31 4410-24 225400MHz, IOmW-IOW 4266 HF Coupler, 1500 watts 285 

Add11Jonal Elements (4314) (Table 51 31 105 (Table9) 8, 32 125 4273 Variable RF Sampler l.5-35MHz 12 85" 

4370 Mutt1r1nge 50 0 cable 6 1200 4410-25 400-SOOMHz, IOmW-IOW 4273-020, 4275-020 e/w N(M), N(f] 12 104 

(Table 9) 8, 32 125 4273-025, 4275-025 e/ w N(f], NIFJ 12 99 
RF Power Analystl9 Series (less elements) 4410-26 800,900MHz. lOmW•lOW 4273-030, 4275-030 e/ w UHF(MI, UHF(f] 12 Ill 

MODEL CONNECTORS PAGE PRICE (Table 9) 8, 32 125 4273-035, 4275-035 e/ w UHF(F), UHF(f] 12 99 
4410-27 88-I08MHz, IOmW-IOW 4273-100 for installation on Bnd equipment 12 95 

43IOA-4U IEEE-488 Bus Interface Unit 21 $1040 (Table 9) 8, 32 125 4274-025 Wide Ranee RF Sampler 4, 32 60 
4380-600 Panel mtc. kit for above 21, 22 75 4410-070 Cahbrahon Element 170 4275 Variable RF Sampler 20-IOOOMHz 12 85• 
4311 Portable(D SO O cable 18 675 4410-025 Test Set 9 lnq. 4275-100 tor installabon on Bird equipment 12 95 
4311-132 Bus-compabble 4410-030 Test Set 9 lnq, •QC connec:tors not included 

4381© so o cable 18 790 4430 43 w/ RF Tap · 512MHz SO O cable 10 260 Laboratory 4382 Portable(OO) 1%, 3\!i OJ 6\!i 22 620 4431 43 w/ variable Rf Tap 50 0 cable 10 290 4312-132 Bus-cornpabble Use 43 Elements 5 Standard RF Wattmeters 4382(00) 1%, 3% or 6¼ 22 735 4450 Very Low Freq. Wattmeter 425 4383 Portable(OO) SO O cable 18 620 MODEL PAGE PRICE 
4383-832 Bus-compatible Thruline• Panel Wattmtttrs 4340 I OOW insertion type $1460 

4383(00) 50 0 cable 18 735 4521 3½" round meter 50 0 cable II 190 4341 (4340 less elements) 600 
4314 Portable(j)(i) 1%, 3¼ or 6% 22 650 4522 3½ • round • switch 50 O cable I I 265 Special Elements (4341) 185 
4384-832 Bu.s-cornpahble 4526 two 3½" round meters 50 0 cable 11 320 

4384(00) 1%, 3% 0161\ 22 765 4527 two 3Yi" round + WATTCHER® 
4300-080 Carry1n& Case for above 18, 36 95 Signal Sampler output 50 o cable II 365 

RF Power Monitor/ Alarm 4391 (AC/ DC) Portable 50 0 cable 20 830 Use 43 Elements for 4521. 22. 26, 27 5 
4391-832 Bus-compatible for use with rigid coax lines: MODEL PAGE PRICE 

4391 SO O cable 20 945 
4300-085 Carrym& Case (4391) 36 95 MODEL CONNECTORS PAGE PRICE 3126 for rigid lines (I5/ 30/ 60-scale 

460 50 0 3\, EIA Fl LS $500 metersl<D© 25 S 960 
RF Powtr Analyst9 Panel Wattmeters Elements (460) Table 3\,A 15, 33 75+ 3127 for nerd lines (5/ 10/25-scale 
4315 Panel mounted 4381 50 O cable 18 $829 480 51.5 0 3% Unfl 410 meters)(OO) 25 875 
4385-132 Bus-cornpabble Elements (480) Table 3%A IS, 33 75+ 3128 for cables (25/ 50/ IOO•scale metersl<D© 25 925 

4385 50 O cable 18 947 4600-037 50 0 3% EIA Fl 15 600 3170 High Speed RF Monitorin& System 
4316 Panel mounted 4382@ 1%, 3\, or 6\, 22 750 Elements (4600-037) Table 3%B 15, 33 75+ for cables (25/50/ IOO)(i) 24 1050 
4386-832 Bus-cornpabble 4610-200 50 0 3% [IA Fl 15 705 3171 High Speed RF Mon. Sys. (ri&rd hnes) 

4386© 1%, 3% or 6¾ 22 865 Elements (4610-200) Table 3%A 15, 33 75+ (5/ l 0/ 25)(00) 24 1000 
4317 Panel mounted 4383(i) 50 0 cable 18 750 4610·300 50 0 3¼ EIA Fl 15 705 3171-020 H1&h Speed RF Mon. Sys. (ngid lines) 
4317-832 Bus-cornp,t1ble Elements (4610-300) Table 3%B 15, 33 75+ (15/ 30/601(00) 24 1000 

4387@ 50 0 cable 18 865 4712 SO O 1% EIAFI 15 460 Elements for 3171. 3171-020 33 75• 
43U Panel mounted 4384@ I%, 3% or 6% 22 750 Elements (4712) Table Ill.A IS, 33 75• + H-StrilS ELEMENTS for 3171 33 85 
4381-832 Bus-comp,tible 4712-037 500111. EIAFI 15 460 © less hne section 34 

4388© Ill., 3% or 6¼ 2.2 865 Elements (4712-037) Table l o/aB 15, 33 75+ © less elements 31, 33 
3170-051-3 25' DC cable, two rqd. 36 26 4715-200 500111. EIAFI IS 565 25' DC Cables included with WATTCHER 
3171-010 25' DC cable for 6\,", Elements (4715-2001 Table !%A IS, 33 75+ (except 3170), other lengths optional. 
two rqd. 36 45 4715-300 S00I%FI 15 565 See CABLE ASSEMBLIES 36 

Use 43 Elements tor 4381, 4383. 4385, Elements (4715,300) Table l ll.B 15, 33 75+ Digital Hi-Power 4387, 4391 19, 31 4720 500 I ll. Unfl 15 400 
Elements for 4382, 4384, 4386, 4388 23, 33 75+ Elements (4720) Table I o/tA 15, 33 75+ RF Calorimeter DC Feed-in Element P/ N 4381-050 75 4723-200 SO O 1% Unfl 15 535 
+ H•strilS ElEIIENTS (2,30MHz) for 1W Elements (4723-200) Table l¾A 15, 33 75• IIOOEL PAGE PRICE 

h1&h-power Wattmeters 23. 33 85 4102-200 50 0 3% Unfl 15 575 6080-115 (less TERMAUNE• load) 29 $3600 
© Charger included, Specify l lSV or 230V 36 Elements (4802-200) Table 3%A IS, 33 75• 6080-230 (less TERMAUNE• load) 29 3635 
@ Less line sectJon and DC cables 34, 36 4102-300 SO O 3% Unfl IS 575 6011-115 Panel (less TE.RMAUNE• load) 29 3700 
4400-012 VSWR Chart 5 Elements (4802-300) Table 3%B 15, 33 75+ 6081-230 Panel (less TERMALINE• load) 29 3735 

4805 50 0 3% Unfl IS 450 6090-115 28 5750 
Elements (4805) Table 3¼A 15, 33 75• 6090-230 28 5750 

• Blrd Eleclronlc Corporation fJ Pa&e Numbers refer to General Catalo& GC-86 
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MODULOAD® RF 
Calorimeter Load Systems 
MODEL CONNECTOR POWER PAGE PRICE 
8631-601 3% EIA Fl lOkW 30 $7465 
8631-602 3% EIA Fl lDkW 30 7500 
1635-601 1% EIA Fl IOkW 30 7465 
8635-602 1% EIA Fl IOkW 30 7500 
8638-601 3% Unfl lOkW 30 7465 
8638-602 3% Unfl lOkW 30 7500 
8645-601 3% EIA fl 25kW 30 9500 
8645-602 3% EIA Fl 25kW 30 9535 
8646·601 3% Unll 25kW 30 9500 
8646-602 3% Unfl 25kW 30 9535 
8655-601 3% EIA Fl 50kW 30 12000 
8655-602 3% EIA Fl 50kW 30 12035 
8656·601 3% Unll SOkW 30 12000 
8656-602 3% Unfl 50kW 30 12035 
Above models' coolant is 100~ water. For Glycol use, 
replace "O" in model number with "3" (e.g. 8635-601 
becomes 8635-631). Same pnce. 
LINE VOLTAGE SUFFIX: ·601 115V 60Hr 

·602 230V 50Hr 

TERMALINE® 
RF Absorption Wattmeters 
MODEL POWER PAGE PRICE 
694 1000W 41 S 975 
6104 4•ran&e 2/ 6/ 20/ 60W 39 475 
6151 Select range 100W 39 400A 
6154 4-ranee to 1000MHz 5/ 15/ 50/ lSOW 40 495 
6156 4-ran&e to 512MHz 5/ 15/50/ lSOW 40 475 
6256 3-range to 512MHz 0.2/ 0.8/ 3W 39 310 
62S7 3-range to 1000MHz 0.2/ 0.8/ 3W 39 350 
6258 3-range to 512MHz 3/ 10/ 30W 39 500 
62S9 3-ranae to 1000MHz 3/ 10/ 30W 39 550 
6732A 3-range 10/ 50/2S0W 40 625 
6734A 3-range 25/ 100/ 500W 40 725 
6730--030 3-range 25/ 100/SOOW 40 800 
6734--034 low freq. Line Section with Meter 41 475 
6735-300 3-r,nge 120/ 600/ 1200W 41 1150 
6736 3-ranae 50/250/lOOOW 40 1100 
6736--030 3,11nge 50/250/ lOOOW 40 1175 
6737 3-range 100/ 500/ 2500W 41 1100 
6737--030 3-range 100/500/2500W 41 1175 
APlus Elements 2-30MHz 41 59 

25-IOOOMHz 41 48 
950-2300MHz 41 100 

TERMALINE® 
RF Coaxial Load Resistors 
MODEL CONNECTOR 
IOBNCF, IOBNCM 
IOCf, IOCI 
80F, 801 
80SCF, 80SCI 
IOTNCF, IOTNCI 
8010, 8011 N(F), (M) 
8015, 8016 TNC(M), IF) 
80S2, 8053 N(F), (Ml 
8071-1 SMA(F) Heat sink rqd. 
8072-1 SQC·N(F) Heat srnk rqd. 
8080 QC-N(MI 
8085 QC•N(M) 
813S QC-N(F) 
8135A QC•N(F) 
8141 QC•N(F) 
8164 QC•N(F) 
8166 QC~(F) 
8173 QC•N(F) 
8201 QC·N(F) 
8230 air/ water cooled QC·LC(F) 
8251 QC-LC(F) 
8360 Series 

N(M), BNC(M), TNC(M) 
8361 Series N(M), (F); 

BNC(M), (F); TNC(M), (F) 
8362 Senes N(M), (F); 

BNC(M), (F); TNC(M), (F) 
8363 Series N(M), (F); 

BNC(M), (F); TNC(M), (F) 
8401 QC-N(F) 
8431 SQC-N(F) 

POWER PAGE PRICE 
SW 44 $ 65 
SW 44 65 
SW 44 50 
SW 44 65 
SW 44 65 
2W 44 50 
2W 44 50 

lOW 44 65 
lOOW 45 180 
300W 46 250 
25W 44 75 
sow 45 105 

ISOW 46 160 
150W 60 200 
250W 46 240 
100W 45 190 
150W 45 225 
300W 46 375 
500W 46 300 

0.2/2-l/2kW 47 450 
lkW 47 525 

2W 44 35 

lOW 44 49 

25W 45 75 

sow 45 105 
600W 47 330 

600/ SOOW 46 550 

MODULOAD® Self-Cooled Load Systems 
MODEL CONNECTOR POWER PAGE PRICE 
8631-115 3\1. EIA Fl lOkW SO $3980 
8631-230 3% EIA Fl lOkW SO 4015 
163S-llS 1% EIA Fl lOkW SO 3980 

MODULOAoe SYSTEMS (CONT'D) 
MODEL CONNECTOR POWER PAGE PRICE 

1635•230 I¾ EIA Fl IOkW 50 $4015 
8631-115 3% Unfl IOkW SO 3980 
8638-230 3% Unll lOkW SO 4015 
8645-115 3% EIA Fl 25kW 50 5300 
8645-230 3% EIA Fl 25kW SO 5335 
8646· 115 3% Unfl 25kW 50 5300 
8646-230 3% Unfl 25kW 50 5335 
1655-115 3% EIA Fl SOkW 51 7400 
865S-230 3% EIA Fl SOkW 51 7435 
8656-115 3¼ Unll SOkW 51 7400 
8656-230 3¼ Untl 50kW 51 7435 
8690--060 6% EIA Fl 230V 60Hz 80kW 51 lnq. 
8690-0S0 6% EIAFl 230V 50Hz 80kW 51 lnq. 
8691--060 6% Unll 230V 60Hr 80kW 51 lnq. 
8691-050 6% Unfl 230V SOHz 80kW 51 lnq. 
LINE VOLTAGE SUFFIX: -115: 115V 60Hz 

-230: 230V SOHz (ucept 80kW units) 

Water Cooled, Air Dielectric 
MODEL CONNECTOR POWER PAGE PRICE 
8710 HIM or F 1 kW 49 $ 340 
8711 C/ M or F lkW 49 375 
8713 % EIA Fl/ 50 0 1 kW 49 400 
8720 1 % EIA fl/50 0 5kW 49 630 
8726 QC-LC(F) 5kW 49 600 
8730 l¾ EIA Fl Econoloade lOkW 49 750 
8731 3\1, EIA fl Econoload lOkW 49 775 
8738 3¼ Unll Econoload lOkW 49 775 
8745 3% EIA fl Econoload 20kW 49 1100 
8746 3% Unll Econoload 20kW 49 1100 
875S 3¼ EIA Fl Econoload 30kW 49 1525 
8756 3¼ Unfl Econoload 30kW 49 1525 
8765 3¼ EIA Fl Econoload 40kW 49 1725 
1766 3% Unfl Econoload 40kW 49 1725 
8775 3% EIA Fl Econoload SOkW 50 1950 
8776 3% Unfl Econoload 50kW 50 1950 
8790 6\li EIA Fl Econoload 80kW 50 3000 
8791 6% Unfl Econoload 80kW 50 3000 
for Econoload Resistors mounted on a Oolly 
with Water Flow Switch, Control Box 
and Bracket (for optional Wattmtter), 
add -677 lo Model No. 52 750 

Control Box Assembly 
MODEL POWER PAGE PRICE 
1750-100 For all Econoloads 52 $265 

Replacement Resistors - Econoloads, etc. 
8570--032 (forced Atr loads) lSkW 52 $ 72 
8572--021 (Forced Air loads) 25kW 52 73 
8731--021 1 OkW 52 265 
8755-027-3 30kW 52 335 
8755-027-4 40kW 52 390 
8755--027-5 50kW 52 400 
87S5-029-2 20kW 52 270 
8790-035 Two Reqd. 80kW 52 475 

Water Flow Switch - Econoloads 
5-198-2 
5-898-3 
5-898-4 
5-898-6 
5-898-7 

Wall-mounting Brackets 

20kW 52 $125 
30kW 52 125 

40kW, SOkW 52 125 
lOkW 52 125 
80kW 52 125 

6770-120 
6770-125 
6770-130 

lOkW 52 
20kW, 30kW, 40kW, 50kW 52 

80kW 52 

$100 
100 
100 

Air Cooled, Liquid Dielectric 
MODEL CONNECTOR POWER PAGE PRICE 
8833-300 QC-LC(F) lkW 47 $ 640 
8860 QC-LC(F) 1500W 47 720 
8861 1% Unfl 1500W 47 720 
8862 1 % EIAFI 1500W 47 735 
8863 3% Unll 1500W 47 780 
8864 3\HIA Fl 1500W 47 800 
8190-300 QC·LC(F) 2\likW 48 830 

8190--008 Thermosw1tch 52 110 
8191-300 3¼ EIA Fl/50 0 2½kW 48 950 
8892-300 1% EIA Fl/50 0 2½kW 48 850 
8895-300 I¾ Unfl/ 50 0 

(Recessed Ctr Condi 2½kW 48 865 
8896-300 3% Unfl/ 51.5 0 2½kW 48 900 
8197-300 3Y, Unfl/ 50 0 

(Flush Ctr Cond) 2½kW 48 900 
8898-300 3% Unfl/ 50 0 

(Recessed Ctr Cond) 2½kW 48 915 

IIJ Page Numbers refer to General Catalog GC-86 

AIR COOLED, LIQUID DIELECTRIC (CONT'D) 
MODEL CONNECTOR POWER PAGE PRICE 
BA-300-115, -230 Blower 

Increases any 8890-330 series to SkW 48 S 500 
8890-315 (1 15V) load/ Blower/ 

2 Thermoswttch Assy 5kW 48 1700 
8890-320 (230V) load/Blower/ 

2 Thermosw,tch Assy 5kW 48 1700 
1921 QC-LC(F) SkW 48 1830 
8922 I¾ EIA fl 5kW 48 1855 
8926 3% EIA Fl SkW 58 1915 
8927 3% Unfl 5kW 48 1900 
1931-115 QC·LCIF) lOkW 48 2750 
1931-230 QC·LC(F) IOkW 48 2790 
8932-115 l ¾ EIA Fl lOkW 48 2780 
8932-230 1 % EIA Fl IOkW 48 3005 
1936-115 3¼ EIA fl IOkW 48 2825 
1936-230 3% EIA Fl IOkW 48 2865 
893J.115 3% Unll lOkW 48 2825 
8937-230 3% Unll lOkW 48 2865 

Forced Air-Cooled. Air Dielectric 
IOOEl CONNECTOR POWER PAGE PRICE 
8570-115-6 3% EIA Fl 15kW 51 $3100 
8570-230·5 3% EIA fl 15kW 51 3135 
8571-115-6 3% Unfl ISkW 51 3100 
1571-230-5 3\,a Unfl 15kW 51 3135 
8572-115-6 3% EIA Fl 25kW 51 3995 
8572-230-5 3% EIA Fl 25kW 51 4030 
8573-llS-6 3% Unfl 25kW 51 3995 
8573-230-5 3% Unfl 25kW 51 4030 
8S74-115-6 1% EIA Fl lSkW 51 3100 
8574-230•5 1% EIA Fl lSkW 51 3135 

TENULINE® Attenuators 
MODEL POWER dB 
8302 Senes(D 

8303 Senes(D 

8304 Series(!) 

8305 Series(i) 

8306 Series(D 

8307 Senes(D 
8308 Senes(D 

2W 1, 2, 3, 6, 8, 
10,14 or 20 

SW 3, 6, 10, 
20 or 30 

lOW 3, 6, 10, 
20 or 30 

15W 3, 6, 10, 
20 or 30 

25W 3, 6, 10, 
20 01 30 

SOW 3,6, 10or20 
75W 3, 6, 10, 

8321 sow 
20 or 30 

30 
30 
30 
30 
30 

8322 200W 
8323 IOOW 
8325 soow 
8327-300 (was 8327) IOOOW 

2450--056 Thermosw1tch 
8329-300 (was 8329) 2000W 

8329--021 Thermoswitch 
BA-300-115, -230 BloVJer. 

Increases 8329-300 to 4000W 

30 

8340(!) 25W 3,6, 100120 
8341(!) "40W 3,6, 10or20 
8343(!) IOOW 3,6, 10or20 
•when bolted to heat sink 

PAGE PRICE 

53 

54 

54 

54 

54 
55 

55 
55 
56 
55 
56 
56 
56 
56 
56 

56 
54 
54 
55 

$ 25 

50 

60 

70 

80 
lnq. 

210 
365 
565 
430 
765 
950 
110 

1250 
110 

500 
190 
210 
410 

<D add ·010, ·020, -030, -060, --080, -100, -140, •200 tor I. 2, 3, 6, 
8, 10, 14 or 20d8 respectively 

(Dadd -030-N, -060-N, ·IOO·N, -200•N, -300·N for 3, 6, 10, 20 
or 30d8 respectively (8307: no 30d8) 

<Dadd -030, -060, -100. -200 101 3, 6, 10 or 20d8 respecbvely 

50 n Line Sections 
PART NO. 
4230--006-1 
4230--018 
4230--0S3 
4230--059 
4501.()00 
4502.()00 
4522--002-1 
4522--002-2 
4522--002-3 
4522--002-5 
4600.()00 
4610.()00 
4616.()00 
4617.()00 
4712-000 
4713-000 
4715.()00 
4720.()00 

ELEMENTS 
SOCKETS CONNECTOR PAGE PRICE 

One QC- 34 $ 79 
One Two QC·N (F) 
Two QC• 

One, w/ Bracliel QC• 
One % Fl 
Two % Fl 

Two, panel mt& Two QC•N(F) 
Two, panel mtg Two QC-HN(F) 
Two, panel mt& Two QC-BNC(F) 

34 
34 
34 
34 

Two, panel mt& QC• 34 
One 3% Fl 34 
Two 3¼ Fl 34 

H1/ Re& 31, Fl 34 
Hr 3% Fl 34 

One I¾ Fl 34 
One 51.5 0 ll Fl 34 
Two 1% Fl 34 
One 1% unn 34 

93 
139 
82 

175 
255 
123 
169 
133 
109 
360 
415 
445 
390 
220 
170 
275 
160 
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50 0 LINE SECTIONS (CONT'D) 
ELEMENTS 

PART NO. SOCUlS CONNECTOR PAGE PRICE 
4720-025 One I¾ Unfl 34 $160 
4723-000 Two l¾ Unfl 34 245 
4800-000 One 51.5 0 3\/a Unff 34 170 
4801-000 One Special3 Y.Unfl 34 225 
4801-100 Two Special3 Y.Unll 34 265 
4102-000 Two 3\i Unfl 34 285 
4808-000 H1 3\, Unfl 34 235 
4808-010 Hi/ Rea 3\/a Unfl 34 325 
4808-020 Hi 3\/a Unfl 34 220 
4810-000 Two 51.5 0 3\i Unll 34 395 
4805-000 One 3\i Unll 34 210 
4902-000 --one 6\i A 34 785 
4905-000 ••Two 614 A 34 890 
4907-000 ••one 6\i Unfl 34 450 
4909-000 •"lwo 6\/a Unll 34 560 
•QC connectors not included ••oc cable(s) included 

Meters 
PART 110. TYPE SCALES PAGE PRICE 
2000-030 
2000-059 
2000-068 
2080-002 
2080-005 
2150-015 
2150-088 
3127-035 

4½" round© 
4½• round© 
4½" round© 
31/t round(i) 
3½" square(]) 
3½" reel(i) 
4½• reel.© 
4½" reel. 

5/I0/25kW 37 $108 
15/30/ 60kW 37 108 

8/ 80kW 37 108 
25/ 50/ lOOW 37 53 
25/ 50/ IOOW 37 54 
25/ 50/ lOOW 37 120 
5/ 10/25kW 37 98 

on panel0 (i) 5/ 10/25kW 16.37 
3127-040 two 4½" reel 

on panel•© 5/ 10/ 25kW 16,37 
3127-055 4½• reel• switch on 

panel•@ 5/ 10/25kW 16.37 
3127-070 4½• m t. 

on panel•@ 15/ 30/ 60kW 16,37 
3127-075 two 4½" reel 

on panet•© 15/ 30/ 60kW 16,37 
3127-080 4½" rect. • switch on 

6810-005 
6810-007 
6810-009-7 
6810·020 

panel•@ 15/ 30/ 60kW 16,37 
.. m housma© 8/ 80kW 37 
.. m housing© 15/ 30/ 60kW 37 
.. m housing© 5110/25kW 37 
••m housma. w/ FWD & 

RFL sw1lch(i) 5/ 10/25kW 37 
6810-030 ••1n housma. w/ FWO & 

Rfl switch© 15/ 30/ 60kW 37 
1-000 Kit w/ cable(i) 25/ 50/ lOOkW 37 
(i) 30µA © 1 OOµA 

220 

360 

245 

235 

360 

245 
240 
240 
240 

290 

290 
65 

•25· DC cable(s) included .. 10' DC cable(sl included 

Power Sensors 
Filter Couplers 
and Coaxial RF Filters 
Models listed In our Power Sensor and Filter Catalog 
pages are representative of our design capabilities 
,n the three product categories. All have been built 
for quantity customers, to Individual specification. 
Request quotation on your requirements. Ask for 
special Power Sensor or Filter catalog. 

MODEL PAGE 
Standard Units for 4A,4E Series 

4H Series 

Coaxwitch® 

PRICE 
$185 

225 

Coaxial Selector Switches 
MODEl FUNCTION PAGE PRICE 
72-R 
72-2 
74 
718 
7181 
7422 
7431 
7441 

2P Reversmg 
2P2T 
1P6T 
!PST 

IPIOT 
1P2T 
1P4T 
1P3T 

57 $280 
57 295 
57 300 
57 325 
57 375 
57 235 
57 265 
57 255 

Accessories 
QUICK CH.ANGE CONNECTORS - QC 
PART NO. TYPE PAGE 
4240-002 ¼ Swivel Fl EIA 50 0 35 
4240-012 LT(M) 35 
4240-018 LT(f) 35 
4240-025 LC(M) 35 
4240-031 LC(f) 35 
4240-050 UHF(f) 35 
4240-062 N(f) 35 
4240-063 N(M) 35 
4240-075 LC(f) Bulkhead 35 

PRICE 
$105 

82 
62 
65 
49 
7 
7 

12 
95 

QUICK CHANGE CONNECTORS (CONT'D} 
PART NO. TYPE 
4240-080 Open Terminal, 10-32 post 
4240-090 SC(f) 
4240-096 ll', Fixed Fl EIA 50 0 
4240-100 C(f) 
4240-110 C(M) 
4240-125 BNC(f) 
4240-132 BNC(M) 
4240-138 LC(MI UGl56A/ U 
4240-149 LC(f) UG157B/ U 
4240-156 TNC(f) 
4240-160 TNC(M) 
4240-179 UHF(M) 
4240-208 1 o/t Swivel Fl EIA 50 0 
4240-254 GR 874 
4240-261 N(f) 75 0 
4240-268 HN(f) 
4240-278 HN(M) 
4240-334 SMA(M) 
4240-336 SMA(f) 
4240•346 UHF M1mature (M1m-UHF)(f) 
4100-014 SQC Small Pattern N(f) 
4100-017 SQC Small Paltern UHF(f) 
4100-015 SQC Small Pattern N(M) 
4100-055 SQC Small Pattern TNC(f) 
4110-014 SQC Small Pattern BNC(F) 

PAGE PRICE 
35 $ 42 
35 29 
35 96 
35 18 
35 48 
35 12 
35 35 
35 132 
35 85 
35 10 
35 15 
35 19 
35 112 
35 51 

22 
35 27 
35 30 
35 54 
35 36 
35 22 
36 10 
36 12 
36 15 
36 15 
36 15 

MISCELLANEOUS ADAPTORS. CONNECTORS 
PART NO. DESCRIPTION PAGE PRICE 
5-793-2 N(M) to UHF(f), UG-l46A/U 41 S 15 
4240-165 QC(f) to QC(f) 34, 36 20 
4240-180 Copl. (M) to QC(f) 36 45 
4240-187 3~ Unfl/ 51.5 0 to QC(f) 36, 52 85 
4240-194 3\/a Fl to QC(f) 36, 52 150 
4240-201 ¼ Fl to QC(F) 36, 52 86 
4240-244 Rt. Angle QC 36. 52 75 
4240-260 1 l', Fl to QC(f) 36, 52 79 
4240-400 lnterseries Adapter Kit 

(N, N, UHF, BNC, TNC, (M,f)) 
4240-401 lnterseries Adapter Kit 

4600--025 
4712-015 
4902-025 
7500-076 
8110-186 

(N. UHF, BNC, TNC, SMA, (M,f)I 
3\/a Fl to I¥, Fl EIA 50 0 
l l', Fl to ¼ fl EIA 50 0 
3\/a Fl to 6\/a fl EIA SO 0 
DC Conn. Plue 
Copl. (M) to N(f) 

COUPLING KITS 
PART NO. LINE TYPE 
4240-220 ¼ EIA fl/ 50 0 
4600-020 3\i EIA Fl/ 50 0 
4712-020 l l', EIA Fl/ 50 0 
4902-020 6\/a EAi A/ 50 0 
5-289 3\-i Unll/ 51.5 o• 
5-726 3\i Unll/ 50 0 
5-1322 6\i Unfl/ 50 0 
• with adapter to 50 0 

CABLE ASSEMBLIES 

37 

36. 52 
36, 52 
36, 52 
36, 52 

36 

PAGE 
36, 52 
36, 52 
36, 52 
36, 52 
36, 52 
36, 52 
36, 52 

79 

105 
142 
115 
275 

6 
40 

PRICE 
$ 57 

72 
45 

320 
100 
105 
240 

RG-58/ U with DC Plug 7500-076 on one end 
for connecting line Sections to Instruments 
PART NO. 
3170-058-1 
3170-058-6 
3170-058-2 
3170-058-3 
3171-010 
3170-058-4 
3170-058-5 
3170.058-7 
3170-058-8 
3170-058-9 
4220-097-4 
4220-097-8 
4220-097-5 
4220-097-21 
4220-097-1 
4220-097-2 

lGTH OUTPUT CONNECTOR PAGE PRICE 
14• BNC(MJ 36 $ 17 
6' BNC(M) 36 20 

15' BNC(MI 36 22 
25' BNC(M) 36 28 
25' BNC(MJ• 36 49 
40' BNC(MI 36 36 
50' BNC(MI 36 38 
80' BNC(MI 36 72 
90' BNC(M) 36 78 

100' BNC(M) 36 85 
9• Spade Lug 36 16 

12" Spade Lug 36 16 
16" Spade Lug 36 16 
25" Spade lug 36 24 
33" Spade lug 36 24 

39.5" Spade lug 36 25 

U.S.A. Reglom1I Offices: Our east and west coast 
offices will provide complete technical and sales 
service and visits at your facility as may be desired. 
ull these offices, or the factory for referral 10 a 
close-by distributor• for quick deliveries. 

bstern Western 
Bird Electronic Corp. Bird Electronic Corp. 
30303 Auro ra Road 621 W. O)ai Ave., Suite F 
Cleveland, OH 44139 P.O. Box 28 
Phone: 216-248-1200 Ojai, CA 93023 
TLX: 706898 Phone: 805-646-7255 

CABLE ASSEMBLIES (CONT'D) 
PART NO. lGTH OUTPUT CONNECTOR PAGE PRICE 
4220-097-22 48" Spade lug 36 S 27 
4220-097·6 56• Spade Luc 36 28 
4220.097-23 54• Spade Lue 35 29 
4220-097-7 10' Spade lug 36 35 
6810-041-1 10' Spade Luc• 36 38 
4220-097-9 15' Spade Lug 36 39 
4220-097-10 25' Spade lug 36 40 
4220-0TT- l 25' Spade Lua• 36 44 
4220•097-19 40' Spade Lug 36 45 
4220-097-17 so· Spade Lug 36 so 
4220-097-15 60' Spade Luc 36 55 
4220-097-14 65' Spade Lug 36 60 
4220-097-18 70' Spade Lug 36 65 
4220-097-13 75' Spade Lug 36 70 
4220-097-16 100' Spade lug 36 80 
4220-097-20 225' Spade lug 36 100 
7500.072-1 39' DC Plug 36 25 
7500-072-3 10' DC Plug 36 30 
7500-072-4 10' DC Plug 36 30 
6810-036-1 10' DC Plug• 36 36 
7500-072-2 25' DC Plug 36 36 
6810-036-2 25' DC Plug• 36 42 
•use this cable 1f your lme Section Is 6\i" 
For all other apphcat,ons use the cable listed immediately 
preceed,og tt. 

CARRYING CASES 
MODEL 
CC-I 
CC-2 
CC-3 
EC-I 
4300-061 
4300-070 
4300-080 
4300-085 

FOR STORAGE OF PAGE PRICE 
$ 30 

17 
30 
22 
40 

118 
95 
95 

43-slle Wm. + 6 Elmts. 36 
Mini-Monitor 36 
43-size Wm. + 3 El. • load 36 
12 Elements 36 
43-s,ze Wattmeters • access. 36 
43-size Wm. • acc. ("Zero" case) 36 
4381 / 2/3/ 4 • access. 36 
4391 • access. 36 

DOLLIES 
PART NO. DESCRIPTION PAGE PRICE 
6771-011 for 10 & 25kW Moduloads 52 $255 
6772-011 For 50kW Modutoads 52 290 

COOLANTS (in 1 gallon can) 
PART NO. DESCRIPTION PAGE PRICE 
5-030-3 Refined Mineral Oil 52 $21 
5-1070-2 DC-200 S1hcon 52 78 
5-1134-3 Ethylene Glycol, Industrial Grade 52 28 

THERMOSWITCHES 
PART NO. ACTION 
2450-056 Opens @ l 55°C 
2450-085 Closes@ I55•c 
8329-028 Opens @ 200°C 
8630-013 Opens@ B6°C 
8640-066 Opens @ n•c 
8890-008 Opens@ 236°C 
8890-017 Opens@ 226°C 
8896-012 Closes@ 100°c 

BATTERIES 
PART NO. VOLTS 
5-733-1 6 
5-733-2 12 
5-1230 1.25 
5-1375 9 
5•1444 9 
5-1475 3 
5-1576 9 
5-1587 9 
5-1588 75 

TYPE 
N1Cd 
N1Cd 
N1Cd 
Alkaline 
l1th1um 
l1-Mn 
Ltth1um 
N1Cd 
N1Cd 

MISCELLANEOUS 

PAGE PRICE 
56 $110 
52 110 
56 110 
52 110 
52 110 
52 110 
52 110 
52 110 

PAGE PRICE 
36 $34 
36 58 
36 9 
36 4 
36 87 
36 3 
36 48 
36 14 
36 lnq. 

PART NO. 
5-1242 
5-1257 
3610-031 

DESCRIPTION PAGE PRICE 
4381/ 2/3/ 4 Power Supply-l20V 36 $ 8 
4381/2/ 3/ 4 Power Supply-230V 36 19 
Dummy Plug 36 3 

~Pl,Jldtnl of tht Un/ltd S101t1 \ ~':.:rd f<N [ • etl/,ttet In [ ,po,ts 

Bii\il 
Electronic Corporation 

Lltho In U.S.A. 

30303 AurOl'a Road, Cleveland (Solon) Ohio 44139 
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TELEPHONE, TELEGRAPH AND 
CABLE ORDERS 
Factory telephone: (216) 248-1200 
Telex: 706898 
Cable address: BIROELEC 
O-U-N-S Number: 00-418-9957 
Bird Electronic Corporation 
30303 Aurora Road 
Cleveland (Solon), Ohio 44139 
Eastern Sales Office 

Telephone: (216) 248-1200 
Western Sales Office (California) 

Telephone: (805) 646-7255 
ADDRESS 
All communications except when other
wise advised should be sent to the Bird 
Electronic Corporation, 30303 Aurora 
Road, Cleveland (Solon), Ohio 44139, or 
to the appropriate regional sales office. 
ORDER BY NUMBER 
Please order by model number or part 
number. Whenever possible, include 
name of the item, ranges or other signifi
cant specifications. Be sure to include in 
your order any accessories or special 
calibration required. 
When modifications are desired to adapt 
an instrument for your special require
ments, contact our Sales Department. 
SHIPPING INSTRUCTIONS 
Unless specific instructions accompany 
the order, we shall use our judgement 
and select the best method for your 
shipment. If requested, repair parts or 
other items needed quickly will be ship
ped by air. 
Export shipments via air-freight save 
time, and in many cases are less expen
sive than surface modes. 

MINIMUM BILLING 
The minimum billing per 
order is $25.00. 

CONDITIONS OF SALE 
Determination of price, terms and con di· 
tions of sale and final acceptance of 
orders are made only at our factory in 
Cleveland (Solon). Ohio. Change orders 
subject to $20 administrative charge. 
PRICE CHANGES 
All prices are subject to change without 
notice. Formal price quotations remain 
valid for 60 days. 
TAXES 
Applicable Federal, State or Local tax:es 
that are in effect at the time of shipmEmt 
will be added unless Certificate of Exemp
tion is furnished by the purchaser. 
SPECIFICATIONS 
We reserve the right to discontinue any 
item without notice and to change physi
cal and electrical specifications at any 
time without incurring any obligation to 
incorporate new features in instrumeint 
or parts previously sold. For instruments 
offered with the "QC" Connector featuire, 
maximum VSWR values listed in the spec
ifications are obtained with the connE!C· 
tor type shown as "normally supplied." 
Listed power ratings for aircooled ternni
nations are valid to 5000 ft. For opera
tion at higher elevations, please conta1ct 
us for applicable derating factor. 
SPECIAL DATA 
Individual special performance data c,an 
be provided for most Bird products a1t a 
minimum charge of $40 per unit. 

TERMS 
All prices are F.O.8. Cleveland (Solon), 
Ohio. Terms net 30 days for established 
accounts. 
Export Terms: Please request Overseas 
Representatives listing. 

QUANTITY DISCOUNTS 
Available on most equipment when 25 
pieces or more of the same model are 
ordered. Please inquire. 

CUSTOMER SERVICE 
Bird maintains a complete repair and 
recalibration department at Solon. This 
department is set up to provide the best 
possible service of Bird equipment. 
Repairs will proceed as soon as the 
instrument is received with your author
ization. Repair charges are kept at a mini
mum. If you require a firm quotation 
before repairs proceed, please advise 
and a quotation will be sent promptly. All 
instruments returned for repair-recali
bration must be shipped prepaid and to 
the attention of the Customer Service 
Group. 
Each instrument repaired is thoroughly 
checked and recalibrated to original 
specifications. The material used and 
work performed are warranted for 90 
days with the exception of semi-conduc
tor devices and batteries. 

DISTRIBUTORS 
Bird equipment is stocked throughout 
the United States and overseas. Inquire 
at Solon or the West Coast Sales Office for 
distributor located closest to you. 
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