

https://www.valuetronics.com/

. —
- L

Dear Reader,

Bird Electronic Corporation is a pioneer in the engineering,
manufacturing and marketing of a broad spectrum of RF coax-
ial test equipment and custom design components. We sin-
cerely appreciate the loyalty and support our customers have
given us over the past 40+ years. Through their acceptance of
our efforts Bird products have become the standards of the
industry.

This new (60) page catalog presents our comprehensive line
of RF power measuring equipment as well as RF loads, atten-
uators, switches and directional couplers. Also included are
connectors, adapters, meters and accessories. We trust that it
will serve you as a helpful tool in selecting Bird products to
meet your functional needs.

All of us at Bird have an on-going commitment to innovation
in new product developments. We are constantly looking for
new ways to do new jobs and better ways to do old jobs. Our
dedication to the highest levels of quality and reliability coupled
with customer oriented service make our products the best
value in the marketplace.

You—our customer—are our most important asset. We give
you our pledge to fulfill the trust you place in us through your
continuing support.

ot oy

Bruce Bird, Executive Vice President

©1986 Bird Electronic Corp. Litho in U.S.A.
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For your convenience, we have added Rack Unit (RU) sizes for
panel mounted instruments. One RU equals 1%".
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General Terms, Condltions of Sale

TELEPHONE, TELEGRAPH AND
CABLE ORDERS

Factory telephone: (216) 248-1200
Telex: 7068

Cable address: BIRDELEC
D-U-N-S Number: 00-418-9957

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, rant:s or other signif-
|cant specifications. Be sure to include
ur order any accessories or special
ibration required.

When modifications are desired to
adapt an instrument for your special
requirements, contact our Sales
Department.

SHIPPING INSTRUCTIONS

Unless specific instructions accompany
the order, we shall use our O‘Judgement
and select the best method for your

shipment. If requested, r Pans or
will

other items needed quick
shi by air.

port shipments via air-freight save
time and in many cases are less
expensive than surface modes.

MINIMUM BILLING
The minimum billing per

order is $25.00

CONDITIONS OF SALE

Determination of price, terms and condi-
tions of sale and al 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 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
oonnggéor type shown as "normally
ied.”

sted power ratings for 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 u%to provide the best
ible service of Bird equipment.
epairs will proceed as soon as the
instrument is received with your author-
ization. Heﬁaur charges are keptata
minimum. If you require a firm quotation
before repmrs 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
morwhly checked and recalibrated to
igi ifications. The material
used work performed are war-
ranted for 90 days with the exception of
semi-conductor devices and batteries.

DISTRIBUTORS

Bird equipment is stocked throughout
the United States and overseas. | u:re
at Solon or the West Coast Sales

for distributor located closest to you.



THRULINE® And RF POWER ANALYST"

W_attmeters

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 concerning 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 imes 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 results in a good
match of the load (antenna) to the line, and adjusting the
transmitter for maximum forward power into a matched
antenna adpproaches ideal design %oals. 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 Analyst*® wattmeters).

The frequency range and power level of most THRU-
LINE® 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

lace after recording the meter readings obtained by each.

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 1/10 the power of the
forward Element. Digital RF Power Analyst® THRULINE®
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 that fit 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 ures that result in product unifor-

mity and field interchangeability.




Model 43
0.45-2300MHz
0.1-10000 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 will perform like new in
2016, we know that Wrchased when the THRULINE®
Wattmeter was first i uced are still 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 integrity 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 constantl'! 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-

uencies and the addition of a new Mini-UHF Quick-

hqr | Connector to the twenty-eight choices already
available.

Plug-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-Chan?e RF Connectors are illustrated on page
35. Accessories like the variable RF Signal Sampler rpage
12), Directional Coupler Elements (page 32), a non-

Specifications
mode: 43 Standard Element RF Sampler Element

Rar& 100mW to 10kW using Bird
Plug-in Elements. Accuracy not guaran-
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.
Connoclggdr]s QC Type (Female N normally
suppli
Finish Light Navy grey baked enamel
{MIL-I':9-1509‘6¥
Nominal Size incl. conn. 67" x 5'" x 3%"
w°11?'5 x 130 x 92mm)
ht 3 Ibs. (1.4kg)
Optional Carrying Case CC-1: Watimeter

& 9 Elements; CC-3: Wattmeter & 8080 . . :
or 8362 (25W Load) & 6 Elements; EC-1: Coupler Elements: For RF signal observation on a scope, for spectrum

12 El analysis or for frequency counting and control, use Model 4274-025
#Eemonts wide range RF Sampler Element. This non-directional coupler delivers
an unrectified signal at about -50dB +2dB from 25- 1000MHz tapering
down to -66dB at 2MHz. Main line power should not exceed 500W.




directional Sampler Element (page 4) and a new Relative Plug-In Elements: When ordering, specify catalog number
Field Strength Element (page 12% er enhance the use- and THRULINE model number.
fulness of this extraordinary instrument. Carrying Cases to
ect your investment (CC-1 & CC-3 for the Wattmeter,
C-1 for extra Elements) are shown on page 36, and a two-

way mobile Test Set on page 27 contains a Wattmeter, load, Table 1
Variable Signal Sampler and spare Elements. Whether you Standard Elements (Catalog Numbers)
are a new user or an RF “pro” who back with Bird to Frequency Bands (MHz)

the time the model 43 was launched, you'll find this THRU- A b 25- 'fg's 100-  200-

LINE® Wattmeter user-friendly and simple to keep it that
way. lts 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
equi with a socket into which the Plug-In element with
the desired power and frequency range is inserted. It is also
aqggped with QC Connectors ribed below:
Connectors: The Bird model 43 is normally
supplied with Two Female N Connectors. However, at the
time of ordering, other tgﬁaes of connectors may be specified
including: Male or Female BNC, TNC, UHF, C, SC, LC, N,
SMA, HN, LT, General Radio Type 874, 7" 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 microammflgon
meter with 3 expanded scales of 25, 50, 100 unit calibrati
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 pointi .Frequenf}f and full scale power are
marked on each element. Use a 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. 32* of
meter cable is supplied in the instrument housing for this
purpose. Additional lengths available as required.

Table 6
Milliwatt Elements

CC-3 ng Case with
8080 and Model 43
customized for cellular service 5



6

Multi Range Wattmeter
model 4304
» 1 Watt to 500 Watts
* Broad Band Frequency Ranae 25 to 1000MHz
. ;our Built-In Power Ranges F Sampling Port for
reque chec

Low VS Low lnsertlon Loss
. Flu Shock-Resistant Design
ﬁd To Handle Rough In-The-Field Conditions
* Field-Changeable SQC (Small-Quick-Change)

Connectors

Model 4304 features operational simplicity. The desired
RF power range is selected with the right hand switch.
Power is read dlrectlx and has a deggmndable accura&y
+6% from 100 to 512MHz and £7% 512 to 1000
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 , 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

pged with two female UHF type SQC connectors (SO-
rd SQC connectors are also available in female N
No. 4100-014).

Insemon loss with this new meter design is less than
1/10dB to 1000MHz. We call your attention to this low figur
because Bird model 4304 is the wide-band meter that deliv-
ers it. And it does so consistently!

15, 50, 150 and 500W
w 25 10 1000MHz
Insort SWR 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) 25 to 100 MHz
+6% of full scale 100 to 512MHz
+7% of full scale 512 to 1000MHz

HF Sample Output Fixed at -43dB +5dB from BNC (Female) port
rs SQC tygk (Female UHF normally supplied)
Flnlsh Medium blue baked enamel

Nominal Size 67" x 57" x 3" (175 x 138 x 94mm)

Wala::ﬁ'/‘ Ibs. (1kg
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- insertion instrument for measuring
forward or reflected 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 preclswn 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
Thrullnn‘:3 D_,:Jroctlonai Wattmeter

FWD 10, 25, 100, 500W; RFL 1, 2.5, 10, 50W
F 25-175MHz; 175-520MHz

Insertion 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 9%x" x 572" (277 x 244 x 133mm)
Weight 7' Ibs. (3.3kg)



THRULINE® RF Directional Wattmeters with Superior
Sensitivity, 7-Level Plug-Ins, +5% of Reading Accuracy

Model 4410A—Dbattery-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 4410 is an amplifier
employing an inherently self-balancing 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
rarjl%% and unaffected by temperature extremes. **

4410 series Elements are used just like those of the
Industry-standard 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, 1/37/10/30/

Series 4410
Frequency Ranges 0.2-1000 MHz
Power Ranges 0.002*-10,000 W

4410P

Seven ovaﬂappin? Power
levels with each P ;.u‘g-ln
Element: 0.002-10W,
0.02-100W, 0.2-1000W or
2-10,000W, in uency
bands from zto
1000MHz

* On the 10mW scale

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
accuraci; 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




AC-powered models are equipped with a Universal
instrumentation-type AC connector and an external 115/230V
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)

D0-152 - . ii:“; 'm' A — 1410
10250 4410-23 400-1000 aa1014 |




Specifications

model 4410A, 4410P, 4411 and 4412

Power Range 0.01 to 10W, 0.1 to 100W, 1 to 1000W, 10 to 10000W
full scale in one single Plug-in Element. Any Bird Series 4410-
Element may be used.

Frequency 200kHz to 1000MHz CW or FM. Select from
4410- series Elements only.

Insertion VSWR with N Connectors 1.05 max. (4410P: 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 g;oe No. 4410-1 0.200-0.535MHz, which is
accurate to +1 reading).

Ambient Temperature Range Elements 4410-1 thru 8 and -10
thru 14 are tagzperamre-compensated for rated accuracy from
0°C to 50°C (32° to 122°F), and 4410-20 thru 26 from 20°C to
30°C (68° to 86°F).

O o T500W. o 15.000W), o damage o Gegradabor o he

: ,or . No damage or tion to
unit will result, regardless of the Range Selector Switch position.

Batm Life 4410A, 4410P and 4411: 24 hrs. minimum with stan-
dard 9V alkaline “transistor” battery (NEDA No. 1604A supp-
lied); 180 hrs. minimum with P/N 5-1576 Lithium battery 4412: 7

hrs. minimum recha;geable]
Connectors QC [I'ype (Female N normallt supps'lgegtﬂ
Finish Light Navy grey baked enamel (MIL-E-1 )
Nomlnagi g!é' incl. conn. 4410A, 4411, 4412: 67" x 5%" x 3%" (175
x 130 x 92mm
4410P: 19" x Sl’fu' x 3'%¢" (483 x 133 x 100mm) 3 RU
t 4410A, 4411 and 4412 3Y¢" Ibs. (1.5kg); 4410P 5 Ibs. (2.3kg)
AC Mgwer 44;l 1,4412 and 44:.0P 105-125/210-250VAC, 50/60Hz
ith integral selector switc!
Optional Carr&yl&om CC-1: Wattmeter & 7 Elements; CC-3:
Watmwemm or 8362 (25W Load) & 4 Elements; EC-1: 12

Custom Test Sets Available: Such as this all-in-one Test
Set gm 0-030) above right containing a 4410 series THRU-
LINE® Wattmeter with four 1kW 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 (4410-025) 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.

Model 4410P Panel-Mounted Wattmeter is electrical
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 5%"
space of standard 19” racks. RF Quick-Change Connectors
can be changed without dismounting the 4110P from its rack.

9



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.
Specifications
model 4431
Power and Froﬁuency Rango 5kW max. 2 to 30MHz 1kW max.
30 to 1000MHz* using Bird Plug-in Elements (page 5). Accu-
racr not %uaranlead 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.
(512-1000MHz)*

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. 67s" x 5%" x 3%" (175 x 130 x 92mm)

Wg\t 3% Ibs. 1.8k8}

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 500W max. 200-512MHz. VSWR is
1.05 max.

Specifications
model 4430

Power and Freq 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 ximately -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. 67" x 5%" x 3%" (175 x 130 x 92mm)

Weight 3 Ibs. ‘1 .5k§]

Optional Carrying CC-1: Wattmeter & 9 Elements; CC-3:

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

12 Elements
PEP Wattmeter
model 4314

_fl’ii?k
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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
e;wel?pe power (PEP) measurement of SSB or AM
signals.
his 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

model 4314

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. to 2300MHz

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 Ligsht Navy grey baked enamel (MIL-E-15090)

Nominal Size incl. conn. 67" x 5%" x 3%" (175 x 130 x 92mm)

Weight 4 Ibs. (1.8kg)

Battery Life 10 hrs. [rechasr'geable]

AC Power 104-126/208-252V, 50-60Hz, 1.5W

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



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.

High Power
Wattmeter
model 4305

Specifications
model 4305
Power Range 50W to 25000W using Bird Plug-in Elements

quuoncz 0.45 to 1800MHz
Insertion mi{h 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. 6%¢" x 5" x 4%32" (173 x 127 x 108mm)
Weight 3% Ibs. (1.5kg)

Table 8
Piug-in Elements (usable only with Model 4305)

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" 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
?(both diéections. Select Elements from Tables 1, 2, 3, 4 and
ge 5).

odel 4527 is tailored for 2-way mobile aEplications from
2-512MHz and has an RF sampling output (Female BNC)
for frequency countiggé:\nd 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 100mW to 10kW using Bird Plug-in Elements.
g%uracy not guaranteed with components not supplied by

ird.

Frequencz 0.45 to 2300MHz (4527: 2-512MHz)

Insertion VSWR with N Connectors 1.05 max. to 1000MHz, 1.1
max. to 2300MHz

Accu +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 grey baked enamel (MIL-E-15090)

Nominal Size 19" x 573" x 14" (483 x 133 x 43mm) 3 RU

Weight 3%z Ibs. (1.6kg)




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 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

meter. Just insert the new Element, and read.

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
drives the 30 microampere meter of the listed model
THRULINE Wattmeters to indicate the e of an RF
field at the receiving antenna. A GAIN control adjusts sensi-
tnmsy of the device to various field intensities.

ince 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
s T ’ las iy ity ( 40%!0usplaugﬁed mlgveln;tggtel 43)
ypical 4041 sensitivity (or into a
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 HT. at 8 feet distance.

Specifications
models 4030/4041

Freq Range 1 to 1000MHz
Dynanﬂu.mng:lm minimum
Typical Sensitivity Full scale deflection at 8 ft. (2%m) from a 1W

source broadcasting at 150MHz throu
Output Characteristics (4030) compati
meter instruments (e.g. models 43, 4431, etc.
Battery Life 4030:100 hours minimum, 4041:
Battery 4030:Three 3V Lithium-Manganese Dioxide cells
(Duracell DL2032 or equivalent): 4041: One 9V Alkaline “Tran-
sistor” battery (NEDA No. 1604A)
Ambient Temperature 0°Cto + 50°C
Weight (incl. batteries) 4030:3 oz. (85g), 4041:10 oz. (283g)

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 fre%:ency counting and
control. They feature a very low VSWR throughout their
broad frequency and attenuation range. Insertion loss is

a negligible 0.1dB.

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.
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Specifications
Variable RF Signal
model 4273 and 4275
Power Ratings 4273 5000W max., 4275 1000W max.
Frequency 4273 1.5 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 0.1dB max.; 4275 0.1dB max. 2 to 512MHz,
0.2dB max. 512 to 1000MHz
Coupling Adjustable as shown within +3dB
Ambient Tﬂn&ramn 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)

4273-030

Finish ht silver plate
Nominal 25Ye4" x 27" x 1'%4" (71 x 73 x 32mm)
ModelPar pie. 2

rt 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.




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 reliable 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 TT50FL dual transmitter installation at WKYC-TV is the first in
the country. Shown above are three TERMALINE "Reject Loads”
with their THRULINE Wattmeters. The 50kW Test Load/Wattmeter is
switched remotely (including waler 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 154", 35" & 6'&’ Lines

Each Bird High Power Rigid Line THRULINE® 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%", 3%" or 6%" 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 ru 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)

are equi with a dual dc-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
replacinF the portable meter by a meter panel.

Plug In Elements: (See Tables 1%, 3%, 6% 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).

Serlo?ﬂ 4700, 4600 & 4800, 4900

Specifications: Accu : 5% of full scale

Insertion VSWR: 1,05rr:?x,

Finish Line Section—Silverplated, Meter Housing—Light Navy grey
baked enamel (MIL-E-15090)

Nominal Size Meter Housing 5%¢" x 62" x 3%" (141 x 165 x 85mm)

Weight Meter 5 Ibs. (2.3kg)




High-Power Rigid Line Series

i

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

Table 1% A Standard Elements
.- e —

** The special 50kW Elemenits 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 50KC4 Element should not be
used above rated 3%" line power of 35kW.

Table 6's A Standard Elements

For Coupling Kits, see page 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 572" x 4%" (483 x 133 x 111mm) 3 RU; 3 Ibs. (1.4kg)

!

Typical Line Sections

Selection guides (mor ciement Tables, see page 15)




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 1kW 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 0.1dB 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 1W, 50 to 1000MHz 100mW

Connectors QC Type (Female N normally supplied)

Nominal Size incl. conn. 9"ed" x 9%" x 554" (233 x 230 x 142mm)

Weight 6 Ibs. 1 0z. (2.75kg)

Battery Life 4 hours max. (rechargeable)

AC Power 115V or 230V 50/60Hz

*When coupling is -30dB and below




A New Generation of
Microprocessor-Based THRULINE®
RF Directional Wattmeters

0.45-2300MHz
0.1-10,000 watts

Models for Two-way Communications, Avionics, C?,
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 0.8usec in watts
(Model 4391),

e calculate SWR, dB return loss, percent modulation,

e remember your peak and valley readings when you
adjust for maximum or minimum signal levels,

® overrange 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.

Model 4381

Model 4387

Specifications

models 4381/83/85/87 and 4381/83/85/87-832% %

Power Range 100mW to 10kW using Bird Plug-in Elements.
Accuracy not guaranteed with components not supplied by Bird.

Froquencz 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% of reading
% Modulation (CW power 'z or more of full scale) 5% (0-90%);
+10% (90-100%)

Ustgt:s ]Ovor-range to 120% of scale (CW, PEP, SWR and Return

Sampling Rate 2 to 3 readings per second

Display 3 digit, LED-strobed, 0.8" (4385, 4387)

0.3" (4381, 4383)

Modulation Frequency 50 to 10,000Hz (Audio)

Pulse Parameters (min.) Pulse width 50 microsec., repetition rate
100pps and Duty Factor 1%

Connectors QC Type (Female N normally supplied)

Finish 4381 Blue vinyl overlaid control panel with silver anodized
side panels; 4383 Light Navy gre}r baked enamel (MIL-E-
15090) with black anodized panels; 4385, 4387 Light Navy grey
baked enamel (MIL-E-15090)

Nominal Size 4381 (incl. conn.) 82" x 672" x 32Y22" (226 x 158 x
93mm); 4383 7" x 4% x 3%" (195 x 121 x 86mm); 4385 19" x
63" x 7%" (483 x 165 x 181mm) 4 RU; 4387 19" x 572" x 47"
483 x 133 x 113mm) 3 RU

ht 4381 4 Ibs. (1.8kg); 4385 52 Ibs. (2.5kg); 4383 2' Ibs.
(1kg); 4387 3% Ibs. (1.5kg)

Battery Life 4381/83 8 hours (rechargeable)

AC Power 4381/83 115V or 230V, 50/60Hz, 6W (with AC
Adapter—specify voltage) 4385/87 115/230V, 50/60Hz, 8W
(with integral selector switch)

Optional Carrylng 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.




Model 4381 is portable with a built-in coax line section, with Plug-In Elements When ordering, specify catalog number
an 8 hour battery and separate charger, optional carrying and THRULINE Model number.
case. Model 4385 is the stationary, rack-mounted version.
ml 4383 is m%ghdodel 4381, but without a
coax line section. is the stationary, rack-
mounted version. These are intended for use with perman- Table 1 _Standard Elements (Catalog Numbers)

installed line sections. | FrequencyBands(MHz)

RF POWER ANALYST® Digital Directional Wattmeters
aiso calculate parameter ucts 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.

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 RFL/CW to read in watts while
you make adjustments to your equipment, or push SWR
to find the optimum match.

A transmitter or signal source—rated to say 10, or 250 or

1000 watts nominally—is always desi% with cafacity

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 ly already own from
one of the more than 1o&ml 43 THRULINE®
Wattmeters in the field; you get an additional 20% beyond
full-scale power, and at much better accuracy than in-
able if you had to switch to the next higher-power Ele-
ment and read it downscale.

Desired minimum levels (e.g. of reflected power or of
SWR,) are found easily through the A function, which dis-
plays a “greater than" or “less than” in place of
the last digit, indicating increasing or ing 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.
The new RF POWER ANALYST reads peak envelope
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 b
pushing %MOD, if you notice a difference in the PEP and -
CW readings. That feature alone is likely to solve signal Table5 High Power Elements (Peak

ly)
i i {‘-.1.:1.“:':“i I ARLE -

mysteries .

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.

** 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 4383-832 or 4387-
832). Requires Bird GPIB Interface unit on page 21.




Specifications

models 4391, 4391-832% %

Power Range® 100mW to 10kW using Bird Plug-in Elements.
Acguracy 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

Accuracy
Power Readings 5% of full scale CW, +8% PEP
VSWR $10% of reading
% Modulation (CW power % 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 3" digit, 0.3" 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 1074
minimum

Connectors QC Type (Female N normally supplied)

Finish Blue vinyl with silver-anodized side panels

Nominal Size incl conn. 9%” x 672" x 454" (243 x 158 x 110mm)

Weight 5% Ibs. (2.6kg)

Battery Life 8 hours [rechar%eable]

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

Digital Wattmeter:

Rugged RF Power Analyst® Model 4391 THRULINE® 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, RF
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.

** (iEEEM® > 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.



IEEE-488 Bus Interface Unit
model 4380A-488

IEEE-488 Bus Interface Unit model 4380A-488

Applications: Bird model 4380A-488 GPIB Interface

enables:

* Automatic Measurement of data

« Unattended periodic measurement of one to nine RF
signal parameters

» Parameter measurement at real-time level and/or min-
imum/maximum level occurring durin? gging interval

» Hard-copy print-out of large amount of tedious data

e Elimination of potential human error

» Graphic terminal or curve plotter feed for dependent
variables display (e.g. attenuation vs frequency, output or
SWR vs frequency, power vs time, etc.)

¢ Remote RF Power Analyst® interrogation and responsive
readout

* Alarm or warning functions with decaying performance
levels

* Go/no-go component quality control

Description: Combining microprocessor technology with
the THRULINE® RF measurement system created not only
speed, and digital readout with decimal point in place, but
this new series 4380 RF Power Ana Wattmeters is
now further enhanced by ¢ ility to tie to the IEEE-488
General Purpose Interface (GPIB).

Bird model 4380A-488 Interface Unit provides access to
the GPIB system 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 ility

Talker Function (T5)—unaddressed to talk on MLA

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

Parallel Poll (PPO)—no capability

Device Clear (DC1)—complete capabili?(

Device Trigger (DT1)—complete capability

The addition of an ggﬁonal 15-pin connector on the rear
of all model 4380/4390 series portable or rack mounted
Wattmeters provides signal paths which carry measure-
ment commands, and return the resultant values. This con-
nector and internal cabling is installed at the time of order
when the suffix -832 is to the model number (e.g.
4381-832). 4380/4390 series Wattmeters without this con-
nector can be retrofitted at our plant.

* Also available with Panel Mounted P/N 4380-600. See photo on
page 22,

4380A-48

8
(with 4391)%

ifications, model 4380A-488 Interface Unit
Output: 3'2-digit ASCII format

Date Format:
oo B XXXXX

CR LF

Prefix
Space
Value
Terminator

Example [N[FIC[ Tole[1]2]3][CR|LF]
Normal Forward Carrier at 0.123

Logic Levels: Meets all IEEE std. 488-1978 ?eciﬁcaﬁons

Modes of Operation: (Switch-selectable an
Bus-selectable)

Talk Only: Allows the Wattmeter to its keyboard
initiated measurements to the Bus. This information can
then be accepted by an IEEE-compatible listener.

Addressable: Allows the 4380A-488 to be addressed as

atalker 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

‘t;r the operator.
Environment: Operating Temp. Range +10°C to +50°C
Storage Temp. R -40°C to +100°C

A.C. Power: 100-130/200-260 VAC 50/60Hz

Dimensions & Weight: 5%" x 3'4" x 10%2" (137 x 82 x
267mm) overall; 2 Ib. 10 oz. (1.2kg)

Output Connector: 24-pin IEEE: standard connector

Cable Supplied: 1—Connecting cable to Bird Wattmeter
under control; length: 20 inches.

Cable Optional: 1m (3% ft} IEEE-488 Bus Interface cable,
Bird P/N 5-317-1; 2m (67 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 198", 3%" and 6" Lines.

At the push of a button, these new digital RF Wattmeters:

e Read incident and reflected CW, FM, SSB/DSB and

symmetrical AM power (Models 4382 and 4386) or CW,
and TV power (Models 4384 and 4388).

‘3 ﬁalculate dB return loss, percent modulation and/or

e Remember your high and low readings when you adjust

for specific levels.

e Overrange at least 20% beyond nominal full scale and

will do all this with Plug-in Elements and RF Line Sections

ou may already own from other Bird THRULINE

zVatmmBrs

Model 4382 Pol

Model 4384 Portab

Model 4300-080 Carrying Case for

Model 4386 Panel Mounted 4382

Model 4388 Panel Mounted 4384

8 r included. Specify 115V or 230V
Less line section, Elements and DC cables

* RF Power Analyst units equipped with the proper rear panel
connector for IEEE-488 as well as RS-232 interface capabili

the suffix -832 to the model number (e.g. order model 4382

surements (e.g. via telephone lines), a B
be available s ortly Call or write for information.

require addition of

2 or 4386-832).

Requires Bird GPIB Interface unit on pa?e 21, For offsite attended remote mea-
RD model 4380-232 instrument link will

Specifications
models 4382/84/86/88 and 4382/84/86/88-832% %
Pomr nanﬁesow to 250kW usmg Bird Plug-in Elements
to 1000MHz
Inurtion 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
hwrthhngC 110% regula‘bons without the need to buy and use
igher power Eleme
Sam Rate2to3read| per second
Disp y Y2 digit LED- oe'C:as 4388

4384
Finish 4382, 4384 Light Navy g ked enamel (MIL-E-15090)
with black anodized side panels; 4386, 4388 Light Navy grey
baked enamel (MIL-E- 15090
Nominal Size 4382, 4384 T“:’n' X 4%" x 3%" (195 x 121 x 86mm);
4386, 4388 19" x 574" x 47" (483 x 133 x 113mm) 3 RU
Weight 4382, 4384 2% Ibs. (1 kg); 4386, 4388 3% Ibs. (1.5kg)
Battery Life 4382, 4384 8 hours (rechar
e
aptor—spec ge); 115/ z
(with mto%r;u selector switch) ‘
®Frequency band and power range is determined by Plug-in Ele-
ments. Sefec! two Elements in a 10:1 power ratio from tables on
right. For a calibrated back-up Element to verify your working Ele-
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® Wattmeters also calculate parame-
ter products that used to require 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.

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 RFL/CW

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 readi
when monitoring transmitter stability over an e:

period of time.

Transmitters are routinely measured at higher than rated
—some FCC rules require measurement at 110%.

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.

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, efc.)

Models 4382 and 4386 read peak envelope power in

either direction with the same Elements used for CW ]
They are so sensitive that you can measure a 1% of
hum on a carrier by ing %MOD, if you notice a differ-
'e?ecc';inmePEPaICWreadi Tt\.gtlefemrealo?eis

i msdvesimamg&nes‘. ir modulation

up to 99.9 percent is also displayed.

Models 4384 and 4388 are designed to read average
ﬁr‘ner of Black Level TV transmissions (as well as CW and
signals), in exactly the same fashion as Bird THRU-
LINE® analg? wattmeters in current broadcast use. With
either instrument, PEP is obtained by multiplying

the black level readings by 1.68.

STEAM POWERED RADIO.COM

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

For 154" systems: 4715-000 1%" EIA Fig double socket
line or 4723-000 1%" Unfig double socket line and two
Elements from:

Table 1%A

Standard Elements (Catalog Numbers)*
Frequency Bands (MHz)

For 3" systems: 4610-000 3'%" EIA Fig double socket
line; or 4802-000 3%" Unfig double socket line and two
Elements from:

Table 3%:A
Standard Elements (Catalog Numbers)*

**The special 50kW Elements inside the parentheses must be
used with special line sections 4616-000 or 4808-010 listed on
page 34. The 50KC4 Element should not be used above rated
3% line power of 35kW.

For 65" systems: 4905-000 6%" EIA Fig double socket
line; or 4 6%" Unfig double socket line and two
Elements from:

Table 6%A

Standard Elements (Cahlog_wr_

ek

Order two P/N 3170-058-3 DC cable assemblies (25°) to
complete your package (except for 6%" systems; order two P/N
3171 -OIO{W

Also see Coupling Kits (page 36)

23
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High Speed WATTCHER®
RF Monitoring Systems
models 3170/71

Adds protection for your substantial investment in transmit-
tinqwequipment 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 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.g. to conform to appropriate FCC recilmrements}.
* 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 r 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
en the alarm

be dispatched to the transmitter site only
cannot be deactivated by the remote reset.

Specifications

model 3170

Power 100mW to 10kW using Bird Plug-in Elements.
Accuracy not guaranteed with components not supplied by Bird.

Frequoncay Range 0.45 to 2300MHz see Element Tables
(page 31)

Accuracy +5% of full scale

Meter Scales FWD and RFL 25, 50, and 100W

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

se Time 25 microsec., max.

Activate Forward Monitor Delay 73 microsec. to 50 millisec
nominal tadjuslablgl)_r

Inputs and Outputs TTL compatible +5V logic. Outputs for
remote meter

Finish U%In Navy grey baked enamel (MIL-E-15090)

Nominal Size 19" x 57" x 9%s" (488 x 133 x 237mm) 3 RU

ht 9 Ibs. (4.1kg)
:?:lgow;{ 115&!23&/. 50/60Hz, 10W max. (rear panel selector
swilc

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

Elements

Frs_? 2to 1000MHz see 3171 and 3171-020 Element

ables pag:: )
Aoc# t;.i of full scale (for Elements calibrated with the
aticher,

Meter Scales FWD and RFL (3171) 5, 10, and 25, (3171-020) 15,
30 and 60

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
Time 25 microsec., max.
vate Forward Monitor Delay 73 microsec. to 50 millisec
nominal (adj 1]TL
Inputs and Outputs compatible +5V logic. Outputs for
remote meter

Finish Light Navy grey baked enamel (MIL-E-15090)
Nominal Size 19" x 57" x 9%4" (488 x 133 x 237mm) 3 RU
ht 9 Ibs. é4.213§<09\],
AC - 115/ , 50/60Hz, 10W max. (rear panel selector
switc

Also available for rigid line systems with full scale requirements of 300 to 6000W (1%”), 1.5 to 30kW (3%°) and 3 to 60kW (6%") is high

speed WATTCHER Model 3171-020 (above
15/30/60. Except for Plug-in Elements, all

oup) and WATTCHER Model 3126 (group on top of next page), with meter scales marked
r accessories and specifications are identical to the respective models above.



WATTCHER® RF Power Monitor/
Alarm model 3127/28

Installations which do not regluire the fast response time and
the forward-power ff alarm of Models 3170/71 are
meacitgg from high VSWR by WATTCHER Models 3127
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-Fail-Safe Modes are switch-selectable and the
Reflected Power meter-relay has a front-adjustable

trip-level. 3127

3128

Specifications
models 3126 and 3127
Power Range 250W to 250kW using Bird Plug-in Elements

Frequen 2 to 1000MHz
Accu mcﬁ)s%?mn scale (for Elements calibrated with the
a

Meter Scales 3126: FWD 15, 30, and 60; RFL 1.5, 3 and 6;
3127: FWD 5, 10, and 25; RFL 1,25 and 5
Insertion VSWR 1.05 max.

model 3128

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

Frequency rgo 0.45 to 2300MHz

Accuracy +5% of 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 2300MHz

Common Specifications (3126, 3127, 3128)

Controls Front Panel: Push-to-RESET button & Reflected Power
Limit Set IScrewdr'rver adjust), Rear Panel: Fail-Safe/Non Fail-
Safe Selector Switch, Normal Open/Normal Closed
Alarm Contacts (8 Amps at 115 VAC non-inductive) and Fuse-
out Indicator

Alarms Audible: Front Panel Buzzer; Visual: Reset Button lights red

Finish Light Navg‘ baked enamel (MIL-E-15090)

Nominal Size: 19" x 57" x 6%" (483 x 133 x 127mm) 3 RU

ht 9 Ibs. é4.1k%}
AC 115/ ' 50/60Hz, 10W

Table F DC Cables
i order only if lei
[olher Iha: 25 frﬁtsh
desired)
*included with WATTCHER
** included with 6" Line Section
Line Sections

For Element Tables 1, 2, 3, 4, 6 and 1%, 3%, 6YA or B, and 1%, 3% or 614AA or BB see pages 31, 33.

Table E

*included with WATTCHER
** included with 6%" Line Section

Notes: 4230-053 has two element sockels 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
(page 35).




Test Sets

Specific instruments and accessories have been
assembled into Test Sets as our response to customers’
neral needs to support either an industry function (e.
-way servicing), or to facilitate maintenance of a specific
iece of ﬂgmem. such as tactical radios (e.g. PRC-77,
RC-12, PRC-68, etc.) or flight control site installations. A
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 4130 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. Available func-
tions include RF power and frequency measurement such
as forward power, reflected power, VSWR, relative field
strength, and transmitter frequency. Also included 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 ra currently in design.
The Test Set shown is customized for radios with output
r of 1-100 watts at 30-80MHz and has direct-reading
SWR capability. This feature makes it unnecessary 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 application.

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 g}uantity applications of this or other
frequency/power range Test Sets.



A Professional Mobile-Service Test Kit! The outfit-

ted carrying case pictured here (Test Set 4300-064) is

equipped to specifically meet the needs of the technician

who services mobile communications equipment.
This compact, _Is_w-convenient kit is comprised 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 (SO-239L

* One Model 8164 100W "dpt load” TERMALINE® 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 equigped. one-&u‘aoe hi-density, polyeth-
ene carrying case (P/N 4300-061) with nests for seven
lug-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 dictate. They will be
added to the price of the kit. :

wng need a case for your present equipment, order
P/ 061.)

Mobile & Avionics Communications 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 materials
specially selected for critical environments.
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High Accuracy Power Measurement

RF or AC power can be expressed or measured as Elcos®
I?R, E2/R or heat/time. Since RF power is a derived
quantity—i.e. it cannot be measured directly—the final
accuracy depends on how precisely the individual parame-
ters (E, |, R, heat) can be measured. Bird wattmeters sample
voltages proportional to line voltage 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.

rS.‘g;g:ﬂcations
6090-115, 230

'F__'ower 50 to 1000W i

requency Range dc to 3500MHz

VSWR with N Cognenectors 1.10 max. from dc 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 115V 60Hz units with -115 suffix, 230V 50Hz
-230 suffix 280W

Almost as accurate is the direct RF power measurement
using Bird Calorimeters with rate or built-in loads (page
28, 29) or with a MODULOAD* heat-exchanger load system
(par?g 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 THRULINE® 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
alw.[':\ys 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)
CoollnﬂLiquid Volume .74 quarts (700 ml)

Finish Housing: Semi-Gloss black enamel, Panel: Light Navy
grey baked enamel (MIL-E-15090)

Nominal Size 23%" x 17%" x 7'4" (600 x 451 x 184mm)

Weight incl. coolant 36 Ibs. (16.4kg)



Digital Hi-Power
Wide-range Calorimeter
1000W to 80kW

models 6080/81-115, -230

» Measure RF power quickly with precision after
simple set-u

* Automatically processes all sensor inputs

* Display g?'w directly without charts or calibration

* Conveniently po or rackmounted

The 6080 Calorimeter is designed for use with well-
matched water-cooled line terminations such as the Bird
10kW-80kW TERMALINE® Load Resistors (which must
be ordered separately). To make precision measurements,
6080-115 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!

o 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. long) 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 Low 1 to 10kW; High Range 10 to 80kW

Frequency Not frequency dependent

Accu +3% of readi

Digital Display 2" Red LED :

Output Signal BCD with positive TTL logic

Ambient emEerature 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: 2to 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 572" x 9%" (279 x 133 x
245mm); Panel Version (6081) 19" x 7" x 11" (483 x 178 x
279mm) 4 R.U.

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

AC 2Pow|a30 55%15\1 50/60Hz units with -115 suffix, 230V 50/60Hz
- X ®

Load Resistor Optional—see Econoload Series of water cooled
loads, 10 to 80kW

Flow and
temperature sensors

Sensors mounted
on a Load, which
must be ordered separately




MODULOAD® RF Calorimeter/ and by a time delay before application of RF power. Resistor

. elements are rugged, withstand shock and—in the event of
Load Resistors accidental burn-out—can be replaced on site in 30 minutes,
10kw, 25kW & 50kW serles a unique critical time and money saving feature.

This calorimetric system combines the sensors, data pro-
cessing and readout unit described on the eding 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 simplrroréoi
available. The Loads are protected by electrical interlocks

& ek A
g o al
» '_‘ o
Ji ol pe
ik
8“5-332 | Doll
grrion
Specifications Coolant 100% Water or 65% Water with 35% industrial
VSWR 1.1 max. _ Ethylene Glycol
Accuracy +2%:% of reading (above 5kW for 8645 & 10kW %peratlng Position Horizontal only
for 8655 series) nish Load navy grey baked enamel (MIL-E-15090)
Digital Display 2" Red LED's _ Calorimeter Dark blue enamel
Otﬁg‘t Signal BCD with positive TTL logic AC Power 115V, 60Hz or 230V, 50Hz (In the model number,
Cable connecting Load and Calorimeter: 8 ft. (2.4m) the 7th digit identifies line E‘ower. Insert 1 for 115 volts
shielded cable. Longer lengths (to 40 ft.) o al attime 60Hz or 2 for 230 volts 50Hz) % %%
of order Optional Dolly 8630/8640 6771-011, 8650 6772-011

Stabilization Time 5 minutes min.

Ambient
ture Nominal Size
Coolant (Load)

25%/3¢" X 19%2" X 19%" 184 Ibs.

Connector
1%EIAFI | 3%EIAFI | 3% Unfl

+5°10+30°C* | Potable Water
-5°10+25°C* | Y Ethylene Glycol [l (659 x 487 x 497mm

0_| +5°10+30°C77| F 4G X 19%F X 19%" | 227 Ibs.
| “5°10+25°C+| ¥ (181 487 x 497mm) [\ (126kg)

R | vy
* for power not exo-é_édfng 20kW: add +10°C to upper limit
** for power not exceeding 40kW: add +10°C to upper limit




BIRD Plug-in Elements

lus B calioraton procedures, suppoiad by aquarer
i i ures, aqu

century history of mean deviation values to assure adher-
ence to advertised specifications of current instruments, as
well as field i ility with equipment purchased,
used and trusted in all the years since its i ion. Listed
accuracies can, of course, not be guaranteed with compo-

nents not supplied by Bird.
Wehaveassen&dheremeMSmostpopuiarElemenm

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
alwigs 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
and THRULINE model number.




Consuilt this table to confirm that you
ments Soryourmbrorfns!nmmrm the right
table(s

Elements in
Tables Nos:

selected Ele-

“TAre useable with the following model |

instruments and mounted meters
(within limits listed in Specifications)

1,2,3,4,6,14

1! 2} 3‘ 4. 5] s. 14
8
9,10,11,12,14

43, 4430, 4431, 4521, 4522, 4526, 4527,
3128, 3170, 3900, 6151

4314, 4381, 4383, 4385, 4387, 4391
4305 only
4410, 4410A, 4410P, 4411, 4412

1%A, 3%A, 6%A

1%B, 3%B, 6%B

6%C
19%AA, 3%AA, 6%AA
1%BB, 3%BB, 6%BB

15

16

R  [Secions

4712, 4715-200, 4720, 4723-200, 460, 4610
4805.4802,4%2.4@5-200 4907,
4909-200, 4382, 4384, 4386, 4388, 3127.
Mounted meters: 3127-035, 3127-055,
312?-040.6810-&)9—7.8810-020

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 -

4902-080, 4907-080, Meter 6810-005
317N

3171-020

All of the above models using 1%" Line
Sections

All of the above models using 3%" Line
Sections

All of the above models using 6%" Line

m M,mmm
42?4 memwmug-mmmam&mihrm
design to the measuring Elements available for the
vanousSOoh Ul_INEWattmeters Theyemclacallbraﬁed
amount of r from the main line :Pmmadlrecbonoi
gaerd Elemar-.tsS‘ts)jt.rllmllﬁl:)roug'llN I out th {asl':n?n;?i:
measuring is rough a
BNC connector on top of ven though the 4274
series Coupler Elements fit the standard sockets, there are no dc
oulpultabsonﬂmElemanlbodymncemdcrsproduced 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 +1dB shown for each unit within the stated
FREQUENCY BAND.

Table 14

Table 10

il W;de Range non-darecr:onai RF Sampier Ea'ement model

4274-025 covers 2- 1000MHz. oximate signal-sample
levels are -50dB +2dB from 1000MHz to 25MHz, decreasing

to -66dB at 2MHz, Max. Main Line Power is 500W. Typical series
4274 photo on page 4.

Table 11 Table 12

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

T

e )
MHz PN




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% A Standard Elements & Table 1% AA
Power

** The special 50kW Elements inside the ntheses must be used
with special line sections 4616-000, 4617-000, 4808-000, 4808-
010 or 4808-020 listed on page 37. The 50KC4 and 50KC42
g‘!g;nvsnts should not be used above rated 3%’ line power of

Table 6% A Standard Elements § Sy Table 6% AA
— e




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 Plug-in Elements, Line Sections
are equipped with one socket, two sockets opposite

each other or two sockets adjacent to each other (to facilitate
panel mounting). Most of our portable instruments, as well

asrigid-linehigw“ﬂomrwattmeterson 14 and 15 are
sold complete with their appropriate Line ions. Models
and mounted meters which require a Line Section

are listed in Groups | to V below.

Connector

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

The following Meter Panel, Wattcher and RF Power Ana-
models require a Line Section to function as a wattmeter.
lect a Line Section with a matching Group Number and
with the Connector Type used in your transmission line or

cable
Group No.1| Group No.ll |Group No. il No. IV|Group 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

%" Rigid Line
Fig _ T ] 1022 | 16% | 4902-000 | V.V
Fig 2 | 1022 | 17 | 4905000 | 1M
Unf 1| 963 | 12% |4907-000 | I,V
Unf 2 | 963 | 12% |4900-000 | 1M
(Al 1% and 3%"
e S En e ioee % er K

The Quick-Change QC-Connector fealure makes not only the
THRULINE Wattmeter and the TERMALINE 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 measurement

efforts. -




Qc.Type (QU|CK CH ANGE) from one constant impedance connector to another may be

done without affecting the electrical characteristics of the
Connectors QC-equipped unit.
Specifications for each model list the connector type
normally supplied when no order is specified. Maximum

Many TERMALINE Load Resistors, Attenuators and VSWR values shown in these specifications are obtained
Absorption Wattmeters, as well as THRULINE Wattmeters, with the normally supplied connector.
are equipped with the patented QC-Type QUICK-CHANGE QC-Type Connectors are also used on some RF Filters
RF Connectors. These models may be ordered with the and Power Sensors, and on Line Sections.
connector(s) most convenient for use with your equipment. We recommend ordering QC-Types likely to be required
Changes in connectors may be made in the field merely by for inter-connection with your F_[:]:mem in addition to the
removing four screws from the connector baseplate, substi- QC Connector mounted on the BIRD product, to avoid the
tuting connectors, and replacing the screws. The change use of performance-degrading adapters.
= @ = =
MALE HN MALE LC
4240-278 4240-025 FEMALE SMA
4240-336
GEN. RADIO
TYPE 874
4240402"
FEMALE LC
o BULKHEAD
4240.080 4240-075 |
—— MALE N
FEMALE BNC - 4240-063
4240-125  MALE LC
MALE BNC : 1%" EIA-FIXED
4240-132 4240-096
FEMALE LT
4240-018
FEMALE TNC
4240-156
OFan MALELT R
4240-160 Tt =0
FEMALE UHF
FEMALE C 40-050
3 o UHF 4240-002
4240-110 e

Also see SQC Connectors on page 36. 35




COupIIng Klts

Group | 3171-020 3171-4384 4388 Groupll 3126 3127-035 3127-075 Grouplll 6310-020 4305

3127-055 4382-4386 3127 3127-040 6810-030 4909
3127-080 4383-4387 3128 3127-070 4715 4610
4723 4802
Batteries

SQC Connectors

These are similar to the QC-Type on the precedin: paga,
except for a smaller mounting plate (hence small

SQC). Used with 4110 series, Wattmeters, 8072- 1
8431 Load Resistors, etc.




o WP & T

Kit No. 4240-400

(WA | Wom | UHFA [URFim ]| BNGT [BNGim] THCA
N1 X
Nm X X
UHFY X X
UFHm X X X
BNCH X
BNC'm
TNCA X
 Kitw/cable TNC/m X T P
*25' DC cable(s) included
**10'DCcabfer)) included Itis 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 1GHz and
below 1.1 to 25GH2). 37



~ TERMALINE® Absorption Wattmeters

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 for servicing 50-ohm communications
ystems and keeping them at peak operation. They consist
a direct-reading meter and an integral load resistor for
dissipation of RF power during measurement, and their indi-
vidual frmuency coverage is generally wider than that of
di meters.

TERMALINE Wattmeters continue to be an important part
of our instrument line, which has been updated from typical
2- instruments to 4- and from 2MHz to
1 Hz (except for Model 6151 which is capable of any

freq range covered by Bird 100 watt Plug-in
Elemems;.

The liquid-dielectric Wattmeters—like our oil-cooled Load
Resistors—are conservatively rated. Most of the models
have been purchased under U.S., European or Middle East
military standards. We now offer the most comprehensive
line from 200mW to 2%2kW and—with a new dry termination
—to frequencies as low 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 three power ranges selected through a

r switch. This desirable fiexibility 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 (QC) feature which
permits easy separation into unlinked parts. This allows use
of the resistor as an i 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 sjgnal generators, oscillators, transceivers, solid

state am etc.
Their three r ranges (200mwW/800mW/3W or
3W/10W/30W,) are selected by a front-panel switch, and all

ranges are field-calibratable (e.g. for tighter accuracy ata
ific frequency).
All units feature demodulated signal outputs for observa-

tion and measurement of AM env . Models 6258 and
6259 also provide an RF signal sample for frequency and
spectrum analysis. The

frequency rarﬂngg 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 Scales in watts




3 Watts—models 6256, 6257

Specifications

models 6256, 6257

Power Rating 3W max.

F naggiaﬁmn 6256 00kHz-512MH

requency 1.1 max. 1 z-51 z,

6257 1.15 max. 100kHz-1000MHz

Accu +5% of full scale 100kHz-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%¢" (127 x 102 x 84mm)

Weight 1 Ib. 10 oz. (0.75kg)

30 Watts—models 6258, 6259

Specifications
models 6258, 6259
Power Rating 30W
Power Scales 3/10/30W

Frw Range & VSWR 6258 1.1 max. 100kHz to 512MHz,
1.15 max. 100kHz to 1000MHz
Accuracy 5% of full scale 100kHz-512MHz; £10% 512-1000MHz

)
Cm(mector RF Input: QC type (Female N normally supplied), RF
Output: Female BNC, Demodulated Output: 3. miniature

Loglcgoolmt Dry. Convection air cooled
Finish Semi-Gloss black enamel
Nominal Size excl. conn. 5%" x 7%" x 492" (135 x 194 x 117mm)

Weight 3 Ibs. (1.4kg)

60 Watts—model 6104

Specifications
pec model 6104
Power Rating 60W
l':omf o 2f6!i°\1%°&ﬁ 11 25-512MH
requency Range .1 max. 25- z
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. 9%" x 63%" x 3%" (244 x 162 x 100mm)
Weight 7 Ibs. (3.2kg)
Me’t;nf’1 Housin%:an be detached from load for convenient reading

100 Watts—model 6151

Speclﬂcations
Powor ﬁatl to 100W de F!)endlng on Elements”
I'oquency 2-2300MHz depending on Elements*®
Power Scales 1/2.5/5/10/25/50/100W—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 Lv%ht Nav; rey baked enamel (MIL-E-15090)
Nominal Size 127" x 6%" x 3%" (326 x 162 x 100mm)

ht 8 Ibs. (3.6kg)
*Select Plug .'n Efement{s} to suit your frequency and power range.
See page 4

Bird liquid-dielectric Watimeters have never and are not now manufactured with Poly Chlorinated Biphenyls (PCBs). 39
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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

Aocurac]y +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 (MIL-E-15090)

Nominal Size incl. conn. 125" x 6%" x 394" (309 x 162 x 100mm)

Weight 8 Ibs. (3.6kg)

Meter Housing can be detached from load for convenient reading
with 3 ft. cable

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. (34 liters) Refined mineral oil

Finish Light Navy grey baked enamel (MIL-E-15090)

Nominal Size Load 19" x 8'2" x 5%” (506 x 216 x 151mm);
Meter 57" x 3%" x 3" (149 x 92 x 100mm5[’

Weight 6734A 27 Ibs. (12.2kg), 6734A-030 275 Ibs. (12.4kg)

Metea:) T:an be separated from load for convenient reading with 4 ft.
cable.

250 Watts—model 6732A

Specifications

model 6732A

Power Rating 250W

Power Scales 10/50/250W

Frequency Range & VSWR 1.1 max. 25-1000MHz

Accuracy 5% of full scale 25-512MHz, +10% 512-1000MHz

Connector QC Type (Female N normally supplied)

Load Coolant 0.35 gal. (1.3 liters) Silicone Oil

Finish Li%\lt Navy grey baked enamel (MIL-E-15090)

Nominal Size Load 12%" x 82" x 5%" (321 x 216 x 151mm);
Meter 57" x 3%" x 3%¢" (149 x 92 x 100mm)

Weight 16 Ibs. (7.2kg)

Metearbl can be separated from load for convenient reading with 4 ft.
cable.

1000 Watts—models 6736, 6736-030

Specifications

models 6736, 6736-030

Power Rating 1000W

Power Scales 50/250/1000W

Freq’uenc Range & VSWR 1.15 max. 6736 25-1000MHz,

6736 :1.5-35MHz

Accuracy 5% of full scale, 6736 25-512MHz, 6736-030: 2-32MHz
+10% of full scale, 6736 512-1000MHz

Connector QC Trpe (Female LC nprmal%supplied]

Load Coolant 1.1 gal. (4.1 liters) Silicone Oil

Finish Ligsht Navy grey baked enamel (MIL-E-15090)

Nominal Size Load 21" x 8'2" x 5%" (533 x 216 x 151mm);
Meter 5%s¢" x 672" x 3"a2" (141 x 165 x 85mm)

Weight 6736 30 Ibs. (13.5kg), 6736-030 30.5 Ibs. (13.7kg)

Megter cg.{\e be separated from load for convenient reading with 10

cable.

Bird liquid-dielectric Wattmeters have never and are not now manufactured with Poly Chlorinated Bi phenyis (PCBs).



1200 Watts—model 6735-300 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).

ol
—3 11
-] a_;fﬁ—s’

B
bl

fo— 548" ef
130

b 55—
151

Options and Accessories:
Extend the frequency coverage of

Specifications Models 6734A, 6736 and 6737 down to 1.5MHz. With a new
model 6735-300 meter, Wattmeter Line Section P/N 6734-024 covers mea-
Power Rating 1200W for %2 hour, 1000W continuous surements from 2-32MHz at +5% of full scale and from 1.5-
l';ow Scales 120/600/1200W 35MHz at +10% of full scale. Since the new meter and the

requency Range & VSWR 1.15 max. 25-1000MHz line section are calibrated as a unit, there is no need to
e e acae 25-512N s, 2105 O acele return the Wattmeter for which this opion is intended for
Connector QC Type (Female LC normally supplied retrofitting—simply remove the line section and meter from
Load Coolant 2. %zf (11 liters) Refined 'n‘{ine%; oil ) the front of the load and replace it with the 6734-034 and
Finish Light Navy grey baked enamel (MIL-E-15090) its meter whenever low frequency power measurement is
Nominal Size Load 212" x 17%¢" x 7" (546 x 437 x 178mm); desired.

Meter 5%¢" x 62" x 3"a2" (141 x 165 x 85mm) Other accessories available are Quick-Change QC Con-
Weight 58.5 Ibs. {26-(:‘?‘;3] ‘ N0 nectors (page 35) and an adapter from N to UHF (SO-239)
Meter can be separated from load for convenient reading with for Models 6104, 6154 and 6156 Wattmeters (Adapter No.

101t cable UG-146A/U Bird P/N 5-793-2).

2500 Watts—models 6737, 6737-030

P/N 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. 6757 25-1000MHz, 6737- Rl R e s s a0
: 1.5-35MHz : 60 125 250 500
Accuracy +5% of full scale, 6737 25-512MHz, 6737-030: 2-32MHz = B
+10% of full scale, 6737 512-1000MHz 2 e O ST 25K :
Connector QC Type (Female LC normally supplied) 5 watts . 5L 5M
Load Coolant 0.9 gal. (3.4 liters) Refined mineral oil, water cooled 10A 10B 10C 10D 10E 10J 10K 10L 10M

Water Connections %" tubing to accept rubber hose

Flow Rate 'z 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 209" x 82" x 5" AESQQ x 216 x 151mm);
Meter 5%e¢” x 62" x 3"x" (141 x 165 x 85mm)

Weight 6737 33 Ibs. (14.9kg), 6737-030 335 Ibs. (15.1kg)

Me%r f{:ar;b t:ke3 separated from load for convenient reading with

c

Bird liquid-dielectric Wattmeters have never and are not now manufactured with Poly Chlorinated Biphenyls (PCBs). 4

25A 25B 25C 25D 25E 25) 25K 25L 25M
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TERMALINE® And Broadband RF Coaxial

Load Resistors -

During measurement and maintenance, station WCLQ-TV channel
61 dissipates visual and aural power in this 80kW Econoload®
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 testing, adjust-
ment and alignment of 50-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 power ratings to suit
requirements of economy, environment, convenience, con-
tinuous or intermittent use, or of limited available space.

For low power, 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 150W 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 sporadic. (For sustained full rated power 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-power ratio. Capacity with
forced air cooling has been extended to 10kW. The rhombic
models are always ready to absorb power without requiring
water or energy in standby mode. Thus they are ideal as
“reject loads" used with remote, dual transmitters to absorb
power in case of transmitter failure. As such, with this 10kW
average power capacity, the load resistors can be used in
FM installations to 40kW and TV installations to 67kW—or
as prime terminations for transmitters with 12, 2%z, 5 or
10kW 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 15kW 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 thef 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
ggn of the termination, and THRULINE® Wattmeters may be

lted directly to the input without concern about heating
effects or damage. The most popular high-power 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 50kW
on page 30).

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 Econoloas
and heat-exchanger Moduloads depends on the relative
cost (and availability) of water vs. that of AC power.

And finally, to put your mind at ease, Bird liquid-
dielectric Load stors have never ever contained
Poly Chiorinated Biphenyls (PCBs) when they left our

t. Loads in current uction utilize either DC-
200 silicone oil or a highly refined mineral oil as their
coolant and dielectric.




Explanation of Symbols:

Dielectric Medium: D- m:r Dielectric), L- urd Oil Dielectric)

Cooling Method: A-Air Eby oomecum ced Air Cooled (Fans), C-Conduction Cooled (needs Heatsink), W-Water Cooled
(Tap), WF-Water and Forced Air System Heat Exchanger)

*Where QC gumk-Change Connectors are shown the type listed is normally supplied when no other is specified. For other choices,
see page 3




Dry Loads
2 Watts— series 8010

Specifications
2 Watts— series 8010
Termaline® Load Resistor
Frequency Haage & VSWR 1 06 max.dc fo 1GHz, 108
uency 1.06 max. dc to 1GHz, 1.08 max. 1 to

m&in 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
ting Position Any

nish Nickel plated
Nominal Size incl. conn. 15" x " diameter (41 x 17mm)
Weight 1.75 oz. (50g)

Dry Loads
10 Watts— models 8052/53

Specifications

10 Watts— models 8052/53

Termaline® Load Resistor

Power Rating 10W continuous

Freggg:{cy nge & VSWR 1.10 max. dc to 1GHz, 1.20 max. 1 to
; z

Ambient Temperature Range -40°C to +45°C
Connector 8052 N (Female), 8053 N (Male)
Load Coolant Dry. Convection air cooled
ting Position An
nish Semi-Gloss black enamel
Nominal Size incl. conn. 3%2" x " hexagonal (88 x 17.5mm)
Weight 4 oz. (112g)

2 Watts— series 8360 '
Specifications l
2 Watts— series 8360
Broad-band Load Resistor
Power Rating 2W continuous, 1kW peak for 5 microsec. max.
Frequency Range & VSWR 8360T 1.15 max. dc to 4GHz, 1.25
max. 4 to 8GHz, 1.4 max. 8 to 12GHz; 8360B 1.15 max. dc to
4GHz; 8360NM 1.25 max. dc to 5GHz
Ambient Temperature Range -50°C to +100°C
COIArm:atg}' 8360T TNC (Male), 8360B BNC (Male), 8360NM
Load Coolant Dry. Convection air cooled
rating Position Any
nish Silver plated
Nominal Size incl. conn. 8360T 1.12" x 0.50" dia. (28 x 13mm),
8360B 1.15" x 0.58" dia. (29 x 15mm), 8360NM 1.375" x 0.80"
dia. (35 x 20mm)
Weight 8360T and 8360B 1 oz. (28g), 8360NM 1.50 oz. (429)

10 Watts— series 8361 T%%
17

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
(0] ing Position Any

nish Black anodized
Nominal Size incl. conn. 2" x 1.37" dia. (51 x 35mm)
Weight 22 oz. (70g)

5 Watts— series 80

Specifications

5 Watts— series 80

Termaline® Load Resistor

Power Rating 5W continuous

Frequency Range & VSWR 1.1 max. dc to 1GHz, 1.2 max. 1 fo
3.5GHz, 1.3 max. 3.5t0 4GHz

Ambient Temperature Range -40°C to +45°C

Connector 80F N (Female), 80M N (Male), 80CF C (Female),

80CM C (Male), B0BNCF BNC (Female), B0BNCM BNC (Male),

B0TNCF TNC (Female), BOTNCM TNC (Male), B0SCF S
(Female), B0SCM SC (Male)
Load Coolant Dry. Convection air cooled
ing Position Any
nish Silver plated
Nominal Size incl. conn. 3'" x " hexagonal (82.6 x 17.5mm)
Weight 4 0z. (1129g)

4“4 STEAM POWERED RADIO.COM

25 Watts— model 80

25 Watts— model 8080

Termaline® Load Resistor

Power Rating 25W continuous

Fror&ancy Range & VSWR 1.10 max. dc to 1000MHz, 1.25 max.
1000 to 3500MHz

Ambient Teggorature Range -40°Cto +45°C
Connector QC Type (Male N normally supplied)
Load Coolant Dry. Convection air cooled

Operating Position Ant

Finish Semi-Gloss black enamel

Nominal Size incl. conn. 5%z" x 1%4" sq. (131 x 32mm)
Weight 9 oz. (250g)



Dry Loads
25 Watts— series 8362

Sgociﬁcations
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
aperatlng Position Any

nish Black anodized
Nominal Size incl. conn. 4.14" x 1.37" dia. (105 x 35mm)
Weight 4 oz. (112q)

& VSWR (Max.)
4-8GHz

o |
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Dry Loads
100 Watts— model 8164

100 Watts— model 8164

Termaline® Load Resistor

Power Rating 100W continuous

Froqo%ency Range & VSWR 1.1 max. dc to 1000MHz, 1.25 max.
1000 to 2400MHz

Ambient Terngorature Range -40°C to +45°C
Connector QC Type (Female N normally supplied)
Load Coolant Dry. Convection air cooled

Operating Position An

Finish Semi-Gloss black enamel

Nominal Size incl. conn. 6%s4" x 2%" sq. (177 x 70mm)
Weight 48 oz. (1.36 kg)

50 Watts— model 8085

50 Watts— model 8085
Termaline® Load Resistor
:owar Ratlrllag 50W ac‘:%rétwaous
uency Range 1.1 max. dc to 1000MHz, 1.25 max.
mﬂ)oo to 3500MHz
Ambient Temperature Range -40°C to +45°C
Connector QC Type (Male N normally supplied)
Load Coolant Dry. Convection air cooled
rating Position Anﬁ
nish Semi-Gloss black enamel
Nominal Size incl. conn. 5%«" x 13%" sq. (131 x 44mm)
Weight 15 oz. (400g)

100 Watts— model 8071-1

Specifications

100 Watts— model 8071-1

Termaline® Load Resistor

Powre; Rating 100W continuous when bolted to a suitable heat
sin

Froqo%%rlcy Range & VSWR 1.1 max. dc to 1000MHz, 1.2 max.
1 to 2000MHz

Ambient Temperature Range -40°C to +45°C

Heat Sink Required 100 sq. in. plate x %" (650cm? x 3mm) or
equivalent

Connector SMA (Female)

Load Coolant Dry. Conduction cooled

Operating Position An

Finish Semi-Gloss black enamel

Nominal Size incl. conn, 12/3" x 1" x 34" (46 x 25 x 13mm)

Weight 1.25 oz. (35g)

50 Watts— series 8363

Specifications
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
‘L:'oad (i;:ohgn [I)trly anvection air cooled

rating Position Any
Fmsh Black anodized
Nominal Size incl. conn. 4.61" x 1.63" dia. (117 x 41mm)
Weight 6 oz. (168g)

150 Watts— model 8166

150 Watts— model 8166

Termaline® Load Resistor

Power Rating 150W continuous

Freqo%%ncy Range & VSWR 1.1 max. dc to 1000MHz, 1.2 max.
1000 to 2500MHz

Ambient Temgerature Range -40°C to +45°C

Connector QC Type (Female N normally supplied)

Load Coolant Dry. Convection air cooled

Operation Position An

Finish Semi-Gloss black enamel

Nominal Size incl. conn. 73Yed" x 4" sq. (190 x 102mm)

Weight 96 oz. (2.7kg)
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Dry Loads
300 Watts—model 8072-1

ifications
Watts—model 8072-1

Power Rating 300W continuous when bolted to a suitable heat
sink

Fraqooo & VSWR 1.1 max. dc to 1000MHz, 1.2 max.

to 2500 Hz

Ambient Temperature Range -40°C to +45°C

Heat Sink Required 800 sq. in. plate x %" (5200cm? x 3mm)
or equivalent

Connector SQC yggndemale N normally supplied)

Load Coolant Dry. uction cool

Operating Position An

Finish Semi-Gloss black enamel

Nominal Size incl. conn. 4%d" x 2" x 1Y2" (110 x 51 x 26mm)

Weight 12 oz. (340g)

Oil Dielectric Loads
150 Watts—model 8135

150 Watts—model 8135

Eo wird Hatirégwovg%%n%rgjous dcto 1GHz, 1.2
requency Range 1.1 max. dc to 1GHz, 1.2 max. 1 to
2.5GHz, 1.3 max. 25to 4GHz

Ambient Tem erature Range -40°C to +45°C
Connector Famale N normally supplied)
Load Coolant o gal (380mi) Refined mineral oil

ti Positlon Horizontal only
nish rey baked enamel (MIL-E-15090)
Nominal Ize mcl conn 912" x 6"a2" x 384" (241 x 161 x 100mm)
Weight 6 Ibs. (2.7kg)

300 Watts—model 8173

Specifications
Watts— model 8173
Powef Rating 300W continuous
ruhoo uency Range & VSWR 1.1 max. dc to 1000MHz, 1.25 max.
to

2000MHz
Ambient Te ture -40°C to +45°C
Connector QC Type (Female N normally supplied)
Load Coolant Dry. Convection air cooled
Posltion Horizontal only
nlsh Semi-Gloss black enamel
Nominal Size incl. conn. 9%" x 9%e" x 5%" (247 x 243 x 151mm)

Weight 6% Ibs. (2.8kg)

250 Watts—model 8141

ifications

250 Watts— model 8141
lIi;»:)\«rer Rati 250".2" contir;:'u?us SIS - 3

requency VSWR 1.1 max. dc to 1GHz, 1.2 max. 1 to

1.8GHz, 1.3 max. 1.8 to 25GHz
Ambient Tem ture Range -40°C o +45°C
Connector (Female N normally supplied)
Load COOIant 0.35 gal. (1.3 liters) Silicone Oil
Position Horizontal only

nish LI Navy grey baked enamel (MIL-E-15090)
Nominal Size incl. conn. 9%s" x 8'2" x 5%/¢" (243 x 216 x 151mm)
Weight 10 Ibs. (4.5kg)

600 Watts—model 8431

ifications
Watts—model 8431
Power Rating 600W vertical or 500W horizontal, continuous
Frequency Range dc to 2500MHz
Im ce 50 ohms nominal
VSWR 1.1 max. dc to 1000MHz, 1.25 max. 1000 to 2500MHz

Ambient Tem tum .40°C to +45°C
Connector {Fernale N normally supplied)
Load Coolant D onvection air cooled

Operating Position Horizontal or vertical

Finish Sem1 Gloss black enamel

Nominal Size incl. conn. 134" x 9%" x 8%2" (336 x 235 x 216mm)
Weight 13 Ibs. (6kg)

500 Watts—model 8201

Specifications
Watts— model 8201
Power Rating 500W continuous
Froqom &VSWRHmax dc to 1000MHz, 1.25 max.
to 2500

Ambient Tem tun Range -40°C to +45°C
Connector Tgpe (Female N normally supplied)
Load Coolant 0.9 gal. (3.42 liters) Refined mineral oil
Position Horizontal only
Finish Light Navy grey baked enamel (MIL-E-15090)
Nominal Size incl. conn. 16" x 812" x 5%" (427 x 216 x 151mm)
Weight 21 Ibs. (9.5kg)

Bird liquid-dielectric Load Resistors have never and are not now manufactured with Poly Chlorinated Biphenyls (PCBs)




Oil Dielectric Loads
600 Watts—model 8401

Specifications
Watts—model 8401
'l:owor Rati GOOV: coanJvrhu?us b
requency Range & V .1 max. dcto 1GHz, 1.2 max. 1 to
& %Bi:}nHzT 1.3 max. 2.8t03(3Hz_40 = o
m t Tem ture Range -40°C to +45°
Connector ‘:}g“’l'rll (Female N normally supplied)
Load Coolant 0.7 gal. (2.65 liters) Refined mineral oil
'?emtl Position Horizontal only
nish Light Navy grey baked enamel (MIL-E-15090)
Nominal Size incl. conn. 16%¥s" x 8%%" x 5%/" (427 x 216 x 151mm)
Weight 20 Ibs. (9.1kg)

Qil Dielectric Loads
1.5kW—series 8860

ifications

% — series 8860
Power Rating 1500W continuous
Frequency & VSWR 1.1 max. dc 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

rating Position Horizontal only

nish Light Navy grey baked enamel (MIL-E-15090)

1kW—model 8251

ifications
1kW—model 8251
Power Rating 1000W continuous

F uancyHanae&VSWﬁ 1.1 max. dc to 1000MHz, 1.25 max.
mﬂmmzooo Hz; 1.3 max. 2000 to 2400MHz

Ambient Temperature -40°C to +45°C

Connector QC Type (Female LC normally supplied)

Load Coolant 1.1 gal. (4.1 liters) Silicone Oil

gponl Paosition Horizontal only
nish Light Navy grey baked enamel (MIL-E-15090)

Nominal Size incl. conn. 172%a" x 82" x 5%" (455 x 216 x 151mm)

Weight 24 Ibs. (11kg)

1kwW
model 8833-300

ifications
1kW—model 8833-300
Power Rating 1000W continuous
F & VSWR 1.1 max. dc to

1 Hz, 1.25 max. 1000 to 2500MHz
Ambient Tem, re -40°Cto +45°C
Connector QC Type (Female LC normally supplied)
Load Coolant 2.9 gal. (11 Iihers’ Refined mineral oil

gnratl Position Horizontal only
nisf'\ul I%ﬂ Navy grey baked enamel (MIL-E-15090)

Nom ize incl. conn. 23%" x 17%%" x 7%" (587 x 437 x 181mm)
Weight 54 Ibs., 10 0z. (24.8kg)

Oil Dielectric Water-Cooled
2.5kW—model 8230

Specification

2.5kW— model 8230

Pom Rating 2500W continuous with water cooling, 200W
without

Frequency Range & VSWR 1.1 max. dc to 1000MHz, 1.25 max.
1 to 2500MHz

Ambient Temperature Range -40°C to +45°C

Water Temperature Range +8°C to +80°C

Water Flow Rate Y2 gal./min. (2 liters/min.) minimum

Connector QC Type (Female LC normally supplied)

Load Coolant 0.9 gal. (3.4 liters) Refined mineral oil

(Jpel'aﬂ,r‘:I Position Vertical, connector down (when water
€00

Finish Light Navy grey baked enamel (MIL-E-15090)

Nominal Size incl. conn. 172" x 8%" x 5%/1¢" (450 x 216 x
151mm)

Weight 27 Ibs. (12kg)
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Oil Dielectric Loads Oil Dielectric Loads

2.5kW—series 8890-300 g;wfggg‘damfmmgmmy
s . tional charge.
SkW—series 8890-300 with This series is also available for stand-by service as

a “Reject Load” for dual transmitter systems, equipped
with tw%ermoswilches (one to turn the blower on when
one transmitter fails, the second as an overtemperature
interlock). For completely assembled and wired units,
order 8890/91/92/95/96/97/98-315 (115V, 50/60Hz) or
8890/91/92/95/96/97/98-320 (230V, 50/60Hz)

5kW—series 8921

BA-300-115, -230

8891-300 with BA-300-115

8890-300

Specifications
2. — series 8890-300 -
:m o 25008‘?’ V%o\‘r}lli':ﬁus dcto 1GHz, 1.25 1t uﬂm1
uency Ran .1 max. dc to 1GHz, 1.25 max. 1 to i~ ’
2GHz, 1.3 rnag.e 21024GHz Power Rating 5000W continuous
Impedance 50 ohms nominal (8896-300 51.5 ohms nominalf® F & VSWR 1.15 max. dc to 1000MHz
Ambient Temperature Range -40°C to +45°C Ambient Temperature Range -40°C to +45°C
Load Coolant 2.9 gal. (11 liters) Silicone Oil Load Coolant 6% gals. (25.3 liters) Silicone Oil
Operating Position Horizontal only Operating Position Horizontal only
nish Light Navy grey baked enamel (MIL-E-15090) Finish Navy grey baked enamel (MIL-E-15090)

NOTE: Overload moswitch P/N 8890-008 is optional

Widlth & Height (all units) 9%* x 25%" (241 x 656mm)

10kW series
8931-115, -230

Width & Height (all units) 7° x 17%e’ (178 x 547mm)

Specifications
W—series 8890-300 with BA-300-115, -230
Power Rating 5000W continuous with blower on, 1250W with
blower off
Frequency Range & VSWR 1.1 max. dc to 1GHz, 1.25 max.
1-2GHz, 1.3 max. 2-4GHz L
Impedance 50 ohms nominal (8896-300 51.5 ohms nominal)®

Ambient Temperature Range -40°C to +45°C Specifications
Load COOIanlp2°.9 gal. (11 liters) Silicone Oil. With forced air 10kW — series 8931-115, -230
cooling Power Rating 10kW continuous
Operating Position Horizontal only Frequency Range & VSWR
Finish Light Navy grey baked enamel (MIL-E-15090 1.15 max. dc to 1000MHz
Blower AC Power Model BA-300-115: 115V, 50/60Hz, 0.6A Ambient Temperature Range -40°C to +45°C
Model BA-300-230: 230V, 50/60Hz, 0.3A Load Coolant 6% gal. (25.3 liters) Silicone Oil. With forced air

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

r. Width & Height (all units) 9%z x 33%e (241 x 821mm)
ond : * AC Power 115 or 230V, 50/60Hz (Add suffix -115 or -230 to
Width & Height (all units) 7%* x 22" (187 x 560mm)  Continued model number)
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Direct Water-Cooled Loads
1kW—series 8710

\m

ifications 3

1kW—series 8710

Power Rating 1000W continuous

F% & VSWR 1.10 max. dc to 1GHz, 1.3 max. 1 to
Hz, 1.35 max.

Water Tem 3&%3”20 80°C

ter perature +8°Cto+

Water Flow Rate 1 to 3 quarts/min. (1 to 3 liters/min.)

Connector 8710F N (Female), 8710 ajl;_{Mala , 8711F C (Female),

8711M C(Male), 8713 7" EIA FI. Waterlines %" FPT Nut
Load Coolant Potable water
ng Position Any
nish Brgm Silver Plated
Nominal Size (excl. 18" waterlines) 32%a" x " dia. (93 x 17mm)

Weight 8710 and 8711 5 oz. (142g), 8713 14 oz. (3970)

20kW—models 8745, 8746

ifications
kW— Econoload® models 8746/7
ll:'ow i 20““&"33335""5 kHz to 900MHz (dc for
req 1.1 max. 1kHz to z
ooun?maty checks)
Water Temperature Range +5°C to +60°C
Water Flow Rate 6108 ./min. (22.7 to 30.3 liters/min.
Co&neh%tor 8745 3%" EIA FI, 8746 3%" Unfl. Waterlines
" hose
Load Coolant Potable water

gpornting Position
nish Semi-Gloss black enamel
Nominal Size 19'2" x 32" dia. (495 x 90mm). Input Fig 5%e” dia.

132mm)
m‘gg.tjsns 13 Ibs. (I5.9kg}. 8746 12'% Ibs. (5.7kg)
For Coupling Kits, Dolly, etc. see Load Accessories (page 52)

"FPTor

5kW—models 8720, 8726

Power Rating 5000W continuous

Frequency & VSWR 8720 1.1 max. dc to 1GHz, 1.2 max. 1
1o 2GHz; 8726 1.1 max. dc to 1GHz, 1.15 max. 1 to 1.5GHz, 1.2
max. 1.5 to 2GHz

Water Temperature +5°C to +80°C

Water Flow Rate 1 to 4 gal./min. (4 to 15 liters/min.)

Connector 8720 1%" EIA FI, 8726 QC Type (Female LC normally
supplied), water lines 8720 '4" FPT Nut, 8726 %" Hose Fittings

Load t Potable water
mﬂng Position Any
ht Nickel Plated

Nominal Size (excl. 8" waterlines) 8720 8Ya2" x 1%" dia. (204 x
41mm), Input FI 3%2" dia. (89mm); 8726 87" x 1%" dia. (225 x

41mm
Weight 8720 2 Ibs. (900g), 8726 1% Ibs. (850g)

30kW—models 8755, 8756

Specifications
— Econoload® models 8755/6
F oom 30“: %n‘ldpgous kHz to 900MHz (dc for
requency 1.1 max. 1kHzto z
continuity checks)
Water Temperature Range +5°C to +60°C 4
Water Flow Rate 7 to 9 gals./min. (26.5 to 34.1 liters/min.)
CO&nohclor 8755 3%" EIA FI, 8756 3%" Unfl. Waterlines ¥2" FPT or
" hose
Load Coolant Potable water
ting Position An
nish Semi-Gloss black enamel
Nominal Size 19%." x 3%" dia. (495 x 90mm). Input Fig. 5 ¥¢" dia.

132mm
m‘sgza?gs 13 Ibs. (5.9kg), 8756 12%2 Ibs. (5.7kg)
For pling Kits, Dolly, etc. see Load Accessories (page 52)

10kW—models 8730, 8731, 8738

tions
10kW—Econoload® models 8730/1/8
Power Mig 10kW continuous

Frequency Range & VSWR 1.1 max. 1kHz to 1000MHz (dc for
con'li.nuny checks) 23

Water Temperature Range +5°C to +60°C

Water Flow Rate 4t0 6 ials./min. (15110227 Iitersfmin.h

Connector 8730 1%" EIA Fl, 8731 3%" EIA F1, 8738 3%" Unfi;
Waterlines 2" FPT or %" hose

Load Coolant Potable water

?emlng Position
nish Semi-Gloss black enamel

Nominal Size 14%” x 2% dia. (375 x 70mm). Input Fig. Dia. 8730
3" (89mm) 8731 5 %" (132mm)
Weight 8730 7 Ibs. 14 oz. (3.6kg), 8731 6 Ibs. 10 0z. (3kg), 8738 6

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

40kW—models 8765, 8766

ifications
— Econoload® models 8765/6
Power Rating 40kW continuous
Frequency Range & VSWR 1.1 max. 1KHz to 900MHz (dc for
continuity checks)
Water Temperature +5°C to +60°C
Water Flow Rate 8 to 10 gals./min. (30.3 to 37.9 liters/min.)
Coat:octor 8765 3%" EIA FI, 8766 3%" Unfl. Waterlines 2" FPT or
Load Coolant Potable water
ing Position An
nish Semi-Gloss black enamel
Nominal Size 19%." x 32" dia. (495 x 90mm) Input Fig. 5%" dia.

132mm)
WJghl 8755 13 Ibs. (5.9kg), 8756 12¥2 Ibs. (5.7kg)
For Coupling Kits, Dolly, etc. see Load Accessories (page 52)
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Direct Water-Cooled Loads
50kW—models 8775, 8776

Specifications
50kW— Econoload® models 8775/6
Power Rating 50kW continuous
Frequency Range & VSWR 1.1 max. 1kHz to 900MHz (dc for
continuity checks)
Water Temperature Range +5°C to +60°C
Water Flow Rate 9 to 11 gals./min. (34.1 to 41.7 liters/min.)
Co&r:ector 8775 3Y" EIA FI, 8776 3%" Unfl Waterlines ¥2" FPT or
Load Coolant Potable water
ting Position AnK
Finish Semi-Gloss black enamel
Nominal Size 19%2" x 3':" dia. (495 x 90mm). Input Flg. 5%" dia.
132mm)
ght 8775 13 Ibs. (5.9kg), 8776 12'% Ibs. (5.7kg)
For Coupling Kits, Dolly, etc. see Load Accessories (page 52)

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

8635-115 on
optional 6771-011
Dolly.

Specifications
10kW— series 8631-115, -230

Power Ratin 10kW continuous

Frequency Range & VSWR 1.1 max. 1kHz to 1000MHz (dc for
oonhnulty checks)

Ambient Temperature Coolant 100% water +5°C to
+45°C or 35% Elhyiene Glycol -20° to +35°C

Connector 8635 1%" EIA Fl, 3Y%" EIA Fl, 8638 3%" Unfl

Load Coolant 10 pts. (4.75 Iners} 100% water or 65% water/35%
industrial Ethylene Glycol. With forced air cooling

Finish Light Na Fre y baked enamel (MIL-E-15090)

Nominal Size excl. conn. 22%" x 15%" x 159" (562 x 405 x
402mm

Weight 11& Ibs. (50kg)

AC Power 9% amps @ 115 V 60Hz—Models with -115 suffix
4% amps @ 230V 50Hz—Models with -230 suffix

Optional Dolly P/N 6771-011

80kW— models 8790, 8791

Specifications

80kW— Econoload® models 8790/1

Power Rating 80kW continuous

Frequency Range & VSWR 1.15 max. 1kHz to 800MHz (dc for
continuity checks)

Water Tem ture Range +5°C to +60°C

Water Flow Rate 1010 12 gals ./min. (37.9 to 45.4 liters/min.)

Connector 8790 6'%" EIA FI, 8791 6%" Unfl

Load Coolant Potable water

Operating Position An

Finish Semi-Gloss black enamel

Nominal Size 35" x 5" dia. (889 x 127mm). Input Fig. 8%" dia.
(206mm)

Weight 27 Ibs.

2 3kg)
upling Ki lcll etc. see Load Accessories (page 52)

25kW— series 8645-115, -230

Moduload 8646-115

on optional Dolly
6771-011 with
tional Wattmeter
05.
ifications
25kW— series 8645-115, -230
Power Rating 25kW continuous
Frequeltr;c - & VSWR 1.1 max. 1kHz to 900MHz (dc for con-
tinuity ¢
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 3%" EIA FI, 8646 3%" Unfl

Load Coolant 9 gts. (8.5 liters) 100% water or 65% water/35%
industrial Ethylene Glycol. With forced air

Finish Light Navy ?rey baked enamel (MIL-E- 150%

Nominal Size excl. conn. 25%/" x 195" x 19%" {659 X 487 x
497mm)

Weight 115 Ibs. (70kg)

AC Power 11 amps @ 115V 60Hz—Models with -115 sulffix

5% amps @ 230V 50Hz—Models with -230 suffix
Optional Dolly P/N 6771-001



MODULOAD® Systems
50kW— series 8655-115, -230

cations
— series 8655-115, -230
Power Rating 50kW continuous
Frequency Range & VSWR 1.1 max. 1kHz to 900MHz (dc 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 3" EIA FI, 8656 3%" Unfl

Load Coolant 17 gts. (16.1 liters) 100% water or 65% water/35%

industrial Ethylene Glycol. With forced air cooling

%pornﬂnq_lPoe tion Horizontal only

nish Light Navy grey baked enamel (MIL-E-15090)

Nominal Size excl. conn. 46%2" x 19%" x 19%s" (659 x 487 x
497mm)

Weight 275 Ibs. (125kg)

AC 14 amps @ 115V 60Hz—Models with -115 suffix

7 amps @ 230V 50Hz—Models with -230 suffix
Optional Dolly P/N 6772-011

Dry, Forced-Air Cooled Loads

15kW—models 8570/71/
74-115-6, -230-5

S&eciﬂcatlons

15kW-—models 8570/71/74-115-6, -230-5

Power Ratlng 15kW continuous. Also, without blower: 15kW one
minute, 10kW two minutes (for “Reject Load" applications)

Fnequem;x Range & VSWR 1.1 max. dc to 110MHz, 1.15 max. 110
to 350MHz

Ambient Temperature Range -40°C to +45°C

Connector 8570 3%" EIA FI, 8571 3%" Unfl, 8574 1%" EIA FI

Load Coolant Dry. Forced air cooled

Resistors 12 tubular type, series/parallel

gpomlnghPoemon ny

nish Light Navy grey baked enamel (MIL-E-15090) and black
Semi-Gloss enamel

Nominal Size incl. conn. 70%" x 16"4" x 16'4" (1797 x 413 x
413mm)

Wﬂght 106 Ibs. (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

80kW— series 8690-050, -060

ifications
— series 8690-050, -060
Fower — aowx %%n'}llnl}lj?qlss kHz to 800MHz (dc f
requency Range .15 max. 1kHz to Hz or
continuity checks)
Ambient Temperature FlanPo Coolant 100% Water +5°C to
+45°C; Coolant 35% Ethylene Glycol -20°C to +35°C
Connector 8690 6'%" EIA FI, 8691 6%" Unfl
Load Coolant 10 gals. (37.9 liters) 100% water or 65% water/35%
industrial Ethylene Glycol. With forced air cooling
Operating tion 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 géey baked enamel (MIL-E-15090)
Nominal Size Load 35" x 5" diameter (889 x 127mm), Heat
Exch 72Y2"H x 58Y4"W x 27"D (1842 x 1480 x 686mm)
ht with water 826 Ibs. 6375 ), without water 742 Ibs. (337kg)
AC 10 amps @ 230V/3-phase. Add suffix -050 for 50Hz
and -060 for 60Hz

25kW—models 8572/73-115-6,
-230-5

ifications
2 —models 8572/73-115-6, -230-5
Frequency Fange &.VGWR 11 max dc o 1OMHz 115 ma. 10
req ge Jdmax.dcto1 z,1.15 max,
10 250MHz

Ambient Tem ture Range -40°C to +45°C
Connector 8572 3%" EIA Fl, 8573 3%" Unfl
Load Coolant Dry. Forced air cooled
Resistors 20 tubular type, series/parallel

gponnln Position Any

nish Li% Navy grey baked enamel (MIL-E-15090) and black

loss enamel

Nominal Size incl. conn. 70%" x 164" x 16'4" (1797 x 413 x
413mm)

ht 118 Ibs. (54kg)
AC r 115V 60Hz add suffix -115-6, 230V 50Hz add -230-5 to
model number. Uses 1150W
Optional Hot Air Duct P/N 8572-078
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Miscellaneous Adapters,
Connectors

trol Box Assembly

For Air Cooled Loads
Thermoswitches




_J_'ENULIME@ andﬂmadband BE_ -y

TENULINE Attenuators are a valuable and reliable acces- Inlerference (RFI1), where a transmitter's must be ana-
sory for reducin nggfower levels and VSWR, for |solat|ng |I!(z for the presence of undesirable signal components.
components u test, for harmonic sqgnal is, and as irst of all, the attenuators are the proper termination for the
comparison standards. Bird is the on source uniis transmitter and 99.9% of the output power is dissipated in
from as low as 2 watts and 1dB to them. No additional load resistors are needed when used as
attenuation. We have recently added 31 models from 2W to an attenuator, and the units are also self-sufficient when
75W and are planning additional models in that series at used as dummy loads. Where four individual couplers may
even higher power. The output level of a, say, 4000 watt/30dB  be needed to span the range from 30 to 500MHz, the High-
attenuator at full power is 4 watts, which means that 5 watt Power Attenuator covers the entire range and below.
and 2 watt units may be prggy-backed for specific attenua- Obviously the attenuation curve of one resistive device is
tion requirements. more uniform than that of four resonant reactive dewoes
Until the introduction of the TENULINE High-Power Certainly the most important advantage offered by H1
Attenuator, directional couplers were used for scope signal Power TENULINE units as compared to couplers i IS
observation, frequency checks and wide-band frequency that the attenuation can be verified at 60Hz or with durect
current and Wheatstone bridge measurements. Bird Series
Bird Attenuators have several advantages over direc- 8320 and 8340 TENULINE Attenuators are laboratory cali-
tional couplers in applications such as Radio Frequency brated at six RF frequencies and at DC.

Attenuator Selection Table

( ) Heat sink required
(2) Varies with frequency and attenuation
(3) Coming in 1986

2 Watts—Series 8302 Connectors Male BNC, Female BNC, bidirectional

Dry. Convection air cooled
Finish Nickel plated
Nominal Size incl. conn. 1.95" x 0.63" (50 x 16mm)
Weight 1 0z. (28g)

Broad-band Attenuator
Power Rating 2W continuous, 2.5kW peak (for 5 microsec. max.)
Fi IEnga&VSWHLzOmaxdcto%Hz

Ambient Temperature Range -55°C to +70°C




5 Watts— series 8303

Broad-band Attenuator ;
Power Rating 5W continuous, 3kW peak (for 5 microsec. max.)
F Range & VSWR 1.25 max. dc 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 21mm)
Weight 3 oz. (84g)

25 Watts
series 8306

Broad-band Attenuator
Power Rating 25W continuous,
3kW peak (for 5 microsec.

max.), SW max. reverse (8306-
030-N bidirectional)

Frequency Range & VSWR 1.25 max.
dc to4GHz

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 3% oz. (90g)

T ! - g~

10 Watts— series 8304

Broad-band Attenuator
Power Rating 10W continuous, 3kW (for 5 microsec.
?..q...n?a"“‘ ency Range & VOWR 125 max. dc 1 AGH:

1.25 max. dc to z
Ambient Temperature -55°C o +70°C
Connectors Male N (Input), Female N
Coolant Dry. Convection air cooled
Finish Black Anodized _
Nominal Size incl. conn. 3.26" x 1" dia. (83 x 25mm)
Weight 22 oz. (70g)

Accuracy +dB

dB
Atten.

| 04 | 08 | 8304-100-N |

-

15 Watts—series 8305

Broad-band Attenuator
Power Range 15W continuous, 3kW peak (for 5 microsec. max.),
" 5W max. reverse 4%305—0130521 bidlregﬁonal .

Range & VSWR 1.25 max. dc to z
A:qbimt :Fem rature 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)
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25 Watts—series 8340

Tenuline® Attenuator

Power Rating 25W continuous

Frequency Range dc 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 5%4"

132mm), 10dB 4"" (119mm) long x 1%" sq.

44mm)

Weight 12'% to 15 oz. (350 to 420g)

Tenuline® Attenuator
Power Rating 40W continuous when
bolted to a heat sink
Frequency Range dc to 1000MHz
Am%gné emperature Range -40°C to
+ o
Heat Sink uired Aluminum panel %" x
400 sq. in. (3mm x % sq. m), or
equivalent
Conneclggdr]s QC Type (Female N normally
suppli
Coolant Dry. Conduction cooled
Finish Semi-Gloss black enamel
Continued on next page



Nominal Size incl. conn. 3, 6, 20dB 5%"
(132mm), 10dB 4"/s" (119 mm) long x
15" x 1'%4" (41 x 32mm

Weight 122 to 15 oz. (350 to 420g)

dB My*da & VSWR Model
Atten. 0 5-1GHz No.
- o2 8341-030
8,12 8341-080
.75dB, 1.15 8341-100
0,75dB, 1.15 8341-200

50 Watts— model 8307

Broad-band Attenuator

Power Rating 50W continuous,

szw peak (for 5 mlcrosecsw s ﬂbldlrecbonazG!]
requency Range & V. 1.25 max. dc-2GHz

? emperature Range -55°C to +70°C

Connectors Male N (Input), Female N

Coolant Dry. Convection air cooled

Finish Black Anodized

Nominal Size 7.062" x 1.625" dia. (179 x 41mm)

Weight 15.5 oz. (440g)

Tenuline® Attenuator

ey e VWA P 1. 500U
nput 1.1 max. dc to z
A?tgnuatlon B

Accuracy 0.5 dB (+0.2dB at 30, 100, 200, 300, 400 and 500MHz
when using calibration data)
Ambient Tem, cgmture Ra —40°C to +45“C
Connectors Fel Ily supplied)
Coolant 1 pint (0 31 Iners) Reﬁned mineral oil
Position Horizontal only
nish Light Navy grey baked enamel (MIL-E-15090)
Noc;lolanal ize incl. conn. 107" x 6" x 3%" (260 x 161 x

m)
Weight 6.5 Ibs. (3kg)

75 Watts— series 8308

Broad-band Attenuator

Power Rating 75W continuous, 3kW peak (for 5 microsec. max.),
5W max. reverse
Frequenc.r Range & VSWR 1.25 max. dc—2GHZ

Ambient Temperature Range -55°C to +70°C
Connectors Mate N (Input), Female N
Coolant Dry. Convection air cooled

Finish Black Anodized
Nominal Size incl. conn, 3-6dB 6.61", 10-30dB 8.15" x 2" dia.
168 to 207 x 51mm)
ht 12 to 15 oz. (336 to 420q)

100 Watts— series 8343

Tenuline® Attenuator

Power Renﬁ 100W continuous

Freq nge dc to 1000MHz

Ambient Tem ture 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. 78" x 2%" sq. (196 x 70mm)
Weight 44 oz. (1.25kg)

10 | 05dB,11 | 0.750B,1.5
508, 1. 0.75dB, 1.15

100 Watts
model 8323

Tenuline® Attenuator

Power Rating 100W continuous

Frequency Range & VSWR Input 1.1 max.
dc to 500MHz

Attenuation 30dB

Accuracy +0.5dB (+0.2dB at 30, 100, 200, 300, 400 and 500MHz
when using calibration data)

Ambient Tem ture Range -40°C to +45°C
Connectors pe (Female N normally supplied)
Coolant 0.35 gal. (1 [y 3 liters) Refined mineral oil

Freratln Position Horizontal only
Navy grey baked enamel (MIL-E-15080)
Nominal Size mcl conn, 10"a2" x 8%2" x 5%/" (263 x 216 x
151mm)
Weight 11 Ibs. (5kg)

Bird liquid-dielectric Attenuators have never and are not now manufactured with Poly Chlorinated Biphenyls (PCBs).
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200 Watts
model 8322

Tenuline® Attenuator
Power Rating 200W continuous
Frequency Range & VSWR 1.1 max.
dc to S00MHz
Attenuation 30dB
Accuracy +0.5dB (+0.2dB at 30, 100, 200, 300, 400 and 500MHz
when using calibration data)
Ambient Tem tura Ran -40°C to +45°C
Connectors (Female N normally supplied)
Coolant 0.7 gal. (Ion Ilters Fleﬁned mineral oil
ting Posit Honzontal only
nlsh Light Navy grey baked enamel (MIL-E-15090)
Nornlna! ize incl. conn. 172" x 8%2" x 5%/e" (445 x 216 x

weagm 19 bs. (9kg)

500 Watts
model 8325

Tenuline® Attenuator

Power Han%SOOW continuous
3030 & VSWR Input 1.1 max. dc to 500MHz

Mtonualion

Accuracy +0.5dB (+0.2dB at 30, 100, 200, 300 400 and 500MHz
when using calibration data)

Ambient Tem ture Range -40°C to +45°C

Connectors (Female N normally sulpplied]

Coolant 0.9 gal. [3 ners] Refined mineral oi

Operating Position Horizontal only

Finish L%t Navy grey baked enamel (MIL-E-15090)

Nominal incl. conn, 17%" x 812" x 5" (445 x 216 x
151mm)

Weight 25 Ibs. (11kg)

1kW-— model 8327-300

Tenuline® Attenuator

Power Rating 1000W continuous
Frequency & VSWR Input 1.1 max.
dc to 500MHz
Attenuation 30dB
Accuracy +0.5dB (+0.2dB at 30, 100, 200, 300,
400 and 500MHz
when using calibration data)
Ambient Temperature -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
ti Posltlon Horizontal only

nish Li grey baked enamel (MIL-E-15090)
NOTBI1M ]za mcl conn. 23%x" x 17%¢" x 7" (596 x 437 x
mm

Weight 57 Ibs. (26kg)
Note: Overload Thermoswitch P/N 2450-056 is optional

2kW
model 8329-300

Tenuline® Attenuator
l|: o r VGSO’?;R?OM dc to 500MH
requency nput 1.1 max. z
Attenuation 333’
Accuracy +0.5dB (+0.2dB at 30, 100, 200, 300, 400 and 500MHz
when using calu data)

Ambient Tem thqe -40°C to +45°C
Connectors Type (Female LC Input Female N Output
normally supplied

Coolant 29gals. (11 Irters] Silicone Oil
Position Horizontal only
nlsh L Navy grey baked enamel (MIL-E-15090)
Non;g?a ze incl. conn. 23%" x 17%¢" x 7%" (596 x 437 x
mm)
Weight 57 Ibs. (26kg)
Note: Overload Thermoswitch P/N 8329-028 is optional

4kW-— model 8329-300 plus
BA-300-115, -230

Tenuline® Attenuator

Powerbml'-elag;f\g 4000W continuous with blower on, 1000W with

Frequency Ra ﬁe & VSWR Input 1.1 max, dc to 500MHz

Attenuation

Accuracy +0.5dB (+0.2dB at 30, 100, 200, 300, 400 and 500MHz
when using calibration data)

Ambient Tem (%mture -40°C to +45°C
Connectors QC Type (F LC Input, Female N Output
normally supplied)

Coolant 2.9 gals. (11 liters) Silicone Oil. With forced air cooling
ting Position Horizontal only
nish Navy grey baked enamel (MIL-E-15090)
NOITg:'I-D }Izo incl. conn. 23%/" x 22Ys" x 7%" (596 x 560 x
181mm
\\blght 70% Ibs. (32kg)
AC Power Model BA-300-115: 115V, 50/60Hz, 0.6A
Model BA-300-230: 230V, 50/60Hz, 0.3A
Notes: Overload Thermoswitch P/N 8329-028 is optional. When
ordered as a package, 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 Biphenyis (PCBs).




- COAXWITCH® Coaxial Selector Switches

50 ohms nominal

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 42" 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
ggrajlel to the shaft of the switch. All connecting cables may

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.

MOUNTING DIMENSIONS 745" (6mm MTG HOLES FOR FOUR
10-32 SCREWS SPACED AT 90° ON 1% (33mm) RADIUS

s ,_ 130 1ax.

Specifications (all models) - : _
Useful F Range dcto 10 GHz : :
Mmdmm 500 volts rms MOUNTING orMENsE)NS Ty' L&mrﬂ MTG HOLES FOR THREE
Attenuation to Unused Channel 75 dB (cross talk) 10-32 SCREWS SPACED AT 120° ON 1%’ (32mm) RADIUS
Ambient Temperature Range -60° to +65°C.

2'% Ibs. (approx.) (1
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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 | 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:

e, from the division of Eby R and C, e, = -EX-EC- = RE. jC

(if R<< X.), and e, by induction e, = l.jo (£M).

The sume, + e, = jo(CRE = Ml) = e

Besides selecting R very much smaller than X_, the com-
ponents of the circuit are chosen so that CR = M/Z, .

The output voltage is now e = jo(EM/Z, = M|) =

= joM(E/Z, £ ).

At any one point on a transmission line, the voltage E is the
sum of the forward and reflected voltages E; + E,, and the

current | is E /Z, — E /Z, (Since the reflected wave travels
in the opposite direction, | = —E /Z ).
W};en the element is pointing toward the load, the output
voltage is

: E, +E B
e>= jo M(E/Z, + I) = ;mM{ I EL}:
= J'"’_Z"‘:.(ZE,)

and turning the element toward the source, it becomes. . .

e = joM(E/Z, — I) = in{E' Z+ A Z_o E’} -

= | (28

We have now proved what we set out to show, namely that
the RF output voltage from the sensing element is directional
and proportional to the voltage in the line due to either the
forward or the reflected wave. It is also directly proportional
tow, that is to frequency ( @ = 2uf). In order to make it fre-
quency independent, we terminate e in a capacitive reactance
which is inversely proportional to w. 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.

Fig. 4.

FREQUENCY RESPONSE THRULINE ELEMENTS
100-250 MHz (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. 2 % 6 8 w0 2060 400 600 800 OO

FREQUENCY IN MEGAHERTZ

RELATIVE, RESPONSE DB




Interpreting Readings B -
on Peak Wattmeters =2
wlth cw’ AM’ SSB am 1.4 - 80 =
Pulsed Signals : 2
g3 ZANNEND 60 %
For a detailed essay on this subject, write for “WATT'SNEW £ - 2
FROM BIRD" vol. 4 no. 2. o 1.2 0 S
FngVBlackLevelmasurement(TableG).revfertovol.S, , =
no. 3. +
1.1 IS s 20
1.0 422 0
1 2 3 4
Fig. 1 PEP/Pc

Correlation of PEAK-ENVELOPE-POWER (PEP), CAR-
RIER POWER (P), AVERAGE HEATING POWER (Ppve)
and % MODULATION of AM signals of Table A, B or C below.

100W 100W | 100W 0% 100W

150W 100W | 400W | 100% 100W

127W 100W | 300W 73% 100W

100W 100W | 100W 0% 100W

60.1W

*Also applicable to series 4380, if pulses are over 50 microseconds long.

In the table above, Z, = 50 ohms, PEP is Peak Envelope 100 volts in all examples. PEV, s = PEV/ V2.
Power, and PEV is Peak Envelo| . The PEV of the For a detailed essay on this su sblect, write for "WATT'S
Carrier (or suppressed Carrier) was ltranly chosenat NEW FROM BIRD” vol. 4, no. 2.
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uired length of cable to equal -
Eﬁl wa th 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 an
change in the conditions, since a good 50-ohm load can
be placed at the end of a 50-ohm transmission line of any
length without altering conditions at the transmitter.

hat 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

MEGAHERTZ 600 700 800 900

maximum power transfer were made with the Model 43 in
place, removing 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 and frequency of the source may be affected.
It is a principle of transmission line that the impe-
dance is identical on either side of Y2 wa . In order

to duplicate the conditions in your transmission line with
the model wattmeters either in or out of the line, itis
only necessary to insert or remove one or more Y2 wave-
lengths. This is easily done makir? up a length of cable
which, when added to the THRULINE® equals one or more
2 wavelengths at the frequency of measurement. If more
than one frequency is involved, one cable is needed for
each frequency.

1000

omIOZ—

cable length shown in inches is mea-

1) Physi
1 weﬁ‘oﬁendroendofoutercmducmrofcomec-

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.

24 “ A

9 2) Dimensions shown are for SOLID polyethylene

cable (e.g. RG-58C/U, RG-8/U) which has 66% the

vefoc'%o! propagation relative to air. If so-called

"RG-58 type" or “RG-8 type" cables (which often

T-OZmMr- mroa»o0
- -

8  contain foam polyethylene) are used, the dimensions

in the graph must be multiplied by that cable'’s rela-

tive velocity (say 79%) divided by 66% (i.e. by a

|
E 16 - factor of 79% =+ 66% = 1.2).
E
12 1 6
8 5
\
i TS 3 4
0 100 200 300 400 500 600 FREQUENCY (MEGAHERTZ)

Typical Peak Power Ratings NOTE: Duty factor should be such that the average power rating of the load is never exceeded.

Resistor is used.
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Price Schedule

EFFECTIVE APRIL 7, 1986
THRULINE® THRULINE® WATTMETERS (CONT'D)
2 : MODEL CONNECTORS  PAGE PRICE
RF Directional Wattmeters e PR i
for use with 50 0 cables DC portable 50 0 cable LS .
4410-P AC/DC Panel 50 0 cable 7 775
MODEL CONNECTORS  PAGE PRICE 4411 AC/DC Portable 50 0 cable 7 650
43  CW/Portable 50 0 cable 4 §1n2 4412 AC/DC NiCd Port. 50 0 cable 7 85
Elements (Table 1) 25-1000MHz 5,31 48 4410-1 0.2-0,535MHz, 10-10000W
Elements (Table 1) 50H thru 1000H 5, 31 59 (Table 12) 8,32 175
Elements (Table 1) 2500H, S000H 5,31 85 4410-2 0.45-2. 5MHz, 10-10000W
Elements (Table 2) Low power 5,31 64 (Table 12) 832 175
Elements (Table 3) 950-2300MHz 5,31 100 4410-3 2-:30MHz, 1-1000W (Table 11) 8,32 150
Elements (Table 4) 045-25MHz 5,31 100 4410-4 2-30MHz, 10-10000W (Table 12) 8,32 150
Elements (Table 5) Peak only 19,31 105 4410-5 25-80MHz, 1-1000W (Table 11) 8,32 125
Elements (Table 6) Milliwatts 5,31 90 4410-6 50-200MHz, 1-1000W (Table 11) 8,32 125
CC-1 Carrying Case 36 30 4410-7 144-520MHz, 1-1000W (Table 11) 8,32 125
CC-3 Carrying Case 53 30 4410-8 200-1000MHz, 1-1000W (Table11) 8,32 125
EC-1 Element Case 36 22 4410-10 25-80MHz, 100mW-100W
40 Wattmeter Only - 350 (Table 10) 832 125
440 RF Test Set - Ing. 4410-11 50-125MHz, 100mW-100W
3900 RF Power/Freq. Meter 17 775 (Table 10) 8,32 125
4030 Field Strength Element 12 95 4410-12 100-250MHz, 100mW-100W
4041 Field Strength Meter 12 149 {Table 10) 8,32 125
4110-182 RF Test Set 2. 45 4410-13 200-500MHz, 100mW-100W
4300-064 Mobile Service Test Set 21 476 {Table 10) 832 125
Includes: 43, 4275-100, 8164, 4240-050(2), 4410-14 400-1000MHz, 100mW-100W
4400-012 in 4300-061 Carrying Case (Table 10) 832 125
4301 Wattmeter Only 50 0 cable — 375 4410-20 30-50MHz, 10mW-10W (Table 9) 8,32 125
4304 Wide Band 50 0 cable 6 375 4410-21 50-88MHz, 10mW-10W (Table9) 8,32 125
4305 Hi Power 50 01 cable 11 475 4410-22 100-152MHz, 10mW-10W

Elements (4305)(Table 8)0.45-25MHz 11,32 105
Elements (4305)(Table 8)2-1800MHz 11,32 80

4314 pk/CW(AC/DC) 50 0 cable 10 650
Use 43 Elements 31
Additional Elements (4314) (Table 5) 31 105

4370 Multirange 50 0 cable 6 1200

RF Power Analyst® Series (less elements)

MODEL CONNECTORS PAGE PRICE

4380A-488 |EEE-488 Bus Interface Unit 21 $1040

4380-600 Panel mtg. kit for above 2,22 75

4381 Portable(® 50 0 cable 18 675

4381-832 Bus-compatible
438100 50 0 cable 18 790

4382 Portable@M@® 1%, 3 or6lyy 22 620

4382-832 Bus-compatible
438200 1% 3% or6ly 22 735

4383 Portable D@ 50 0 cable 18 620

4383-832 Bus-compatible
4383000 50 0 cable 18 735

4384 Portable@Q@ 1%, 3% or 6% 22 650

4384-832 Bus-compatible
4 1%, 3% or6lyy 22 765

4300-080 Carrying Case for above 18,36 95

4391 (AC/DC) Portable 50 0 cable 20 830
#4391-832 Bus-compatible
4391 50 0 cable 20 945
4300-085 Carrying Case (4391) 36 95
RF Power Analyst® Panel Wattmeters
4385 Panel mounted 4381 50 0) cable 18 $829
4385-832 Bus-compatible

4385 50 0 cable 18 947
4386 Panel mounted 4382 1%, 3% or6% 22 750
4386-832 Bus-compatible

4 1%, 3% or6ly 22 865

4387 Panel mounted 4383@ 50 0 cable 18 750
4387-832 Bus-compatible

43810 500 cable 18 885
4388 Panel mounted 4388 1%, 3% or6% 22 750
4388-832 Bus-compatible

q 1%, 3% or6ly 22 865

3880
3170-058-3 25' DC cable, two rqd. B %
3171-010 25' DC cable for 6%",

two rqd. 36 45
Use 43 Elements for 4381, 4383, 4385,
4387, 4391 19,31
Elements for 4382, 4384, 4386, 4388 23,13 75
DC Feed-in Element P/N 4381-050 - 75
+ H-series ELEMENTS (2-30MHz) for all

high-power Wattmeters 23,33 85
(@ Charger included. Specify 115V or 230V 36
(@ Less line section and DC cables 34,36
4400-012 VSWR Chart 5
*Bird Electronic Corporation

wawwrvalnetronics. conﬁ:

{Table 9) 832 125
4410-23 150-250MHz, 10mW-10W
(Table 9) 8,32 125
4410-24 225-400MHz, 10mW-10W
(Table 9) 8,32 125
4410-25 400-800MHz, 10mW-10W
(Table 9) 832 12
4410-26 800-900MHz, 10mW-10W
(Table 9) 832 125
4410-27 88-108MHz, 10mW-10W
(Table 9) 832 125
4410-070 Calibration Element - 170
4410-025 Test Set 9 Ing.
4410-030 Test Set g Ing.
4430 43 w/RF Tap - 512MHz 50 0 cable 10 260
4431 43 w/variable RF Tap 50 0 cable 10 290
Use 43 Elements 5
4450 Very Low Freq. Wattmeter - 425

Thruline® Panel Wattmeters

4521 3'%" round meter 50 0 cable 11 190
4522 3%" round + switch 50 0 cable 11 265
4526 two 3%" round meters 50 O cable 11 320
4527 two 3" round +

Signal Sampler output 50 1) cable 11 365

Use 43 Elements for 4521, 22, 26,27 5
for use with rigid coax lines:

MODEL CONNECTORS PAGE PRICE

460 S0N3ZEAR 15 $500
Elements (460) Table 3%A 15,33 75+

51503% Unfl — 410
Elements (480) Table 3'4A 15,33 75+

4600-037 SON3LEAR 15 600
Elements (4600-037) Table 3448 15,33 75+

4610-200 S003%EAFR 15 705
Elements (4610-200) Table 3'4A 15,33 75+

4610-300 S0N03%EAR 15 705
Elements (4610-300) Table 3'4B 15,33, 75

72 S001%EAF 15 460
Elements (4712) Table 15%A 15,33 75+

4712037 500 1%EAR 15 460
Elements (4712-037) Table 1%8B 15,33 1%

4715-200 SONI%EAFR 15 565
Elements (4715-200) Table 1%A 15,33 75

4715-300 S5001% A 15 565
Elements (4715-300) Table 1%8 15,33 . 75+

4720 50 0 1% Unfl 15 400
Elements (4720) Table 1%A 15,33 75+

4723-200 500 1% Unfi 15 535
Elements (4723-200) Table 1%A 15,33 715

-200 50 0 3% Unfi 15 575
Elements (4802-200) Table 3'4A 15,33 75+

-300 50 0 3% Unfl 15 575
Elements (4802-300) Table 3%4B 15,33 75+

50 0 3'5 Unfl 15 450
Elements (4805) Table 314A 1533 75+

Page Numbers refer to General Catalog GC-86

THRULINE® WATTMETERS (CONT'D)

MODEL CONNECTORS PAGE PRICE
4805-037 50 0 3% Unfl 15  $450
Elements (4805-037) Table 348 1533 75+
4302 SON6LEAFR 15 1025
Elements (4902) Table 614A 15,33 75
-037 S0N6GYEAF 15 1025
Elements (4902-037) Table 6'}.3 1533 75+
5-200 SON6GSEAF 15 1180
Elements (4905-200) Table 6'4A 1533 75+
4905-300 5006%EIAF 15 1180
Elements (4905-300) Table 6'4A 15,33 75+
50 0 6% Unfl 15 690
Elements (4907) Table 6'%A 1533 75+
4909-200 50 0 6% Unfi 15 850
Elements (4909-200) Table G';ﬁA 15,33 75+
4902-080 S0N6LEIAF 15 1025
Elements (4902-080) Table 5'}.{: 15,33 75+
4907-080 50 0 6% Uni 15 690
Elements (4907-080) Table 6'4C 15,33 75+
+ H-series ELEMENTS for all
high-power Wattmeters above 1533 85
- .
Directional
Coupler Elements
Couplers & Samplers
MODEL PAGE PRICE
Couplers for cable or 4 lines (Table 14) 0 875
Couplers for 15, 34 or 614 lines
(Tables 15, 16, 17) 32 105
4266 HF Coupler, 1500 watts - 285
4273 Vanable RF Sampler 1.5-35MHz 12 B5*
4273-020, 4275-020 &/w N(M), N(F) 12 104
4273-025, 4275-025 e/w N(F), N(F) 12 93
4273-030, 4275-030 /w UHF(M), UHF(F) 12 111
4273-035, 4275-035 e/w UHF(F), UHF(F) 12 9
4273-100 for installation on Bird equipment 12 95
4274-025 Wide Range RF Sampler 4,32 60
4275 Vanable RF Sampler 20-1000MHz 12 85*

4275-100 for installation on Bird equipment 12 95
*QC connectors not included

Laboratory
Standard RF Wattmeters
MODEL PAGE PRICE
4340 100W insertion type — $1460
4341 (4340 less elements) - 600

Special Elements (4341) —_ 185
WATTCHER®
RF Power Monitor/Alarm
MODEL PAGE PRICE
3126 for rigid lines (15/30/60-scale

meters) @ 25 $ 960
3127 for rigid lines (5/10/25-scale

meters)(D@D 5 875
3128 for cables (25/50/100-scale meters)O@ 25 925
3170 High Speed RF Monitoring System

for cables (25/50/ 100D 24 1050
3171 High Speed RF Mon. Sys. (rigid lines)

(5/10/25) D@ 24 1000
3171-020 High Speed RF Mon. Sys. {rigid lines)

(15/30/60)0@ 24 1000

Elements for 3171, 3171-020 33 75+
+ H-series ELEMENTS for 3171 3 B85
(@ less line section 34
(@ less elements 31,33

25' DC Cables included with WATTCHER

(except 3170}, other lengths optional.
See CABLE ASSEMBLIES 36 -

Digital Hi-Power
RF Calorimeter

MODEL PAGE PRICE
6080-115 (less TERMALINE® load) 29 $3600
6080-230 (less TERMALINE® load) 29 3635
6081-115 Panel (less TERMALINE® load) 29 3700
6081-230 Panel (less TERMALINE® load) 29 313%
6090-115 28 5750
6090-230 28 5750



MODULOAD® RF
Calorimeter Load Systems

MODEL CONNECTOR POWER  PAGE PRICE
8631-601 JHEIAF  10kW 30 $7465
8631-602 3R EIAF 10kW 30 7500
8635-601 1% EIAFl  10kW 30 7465
8635-602 1% EIAFI  10kwW 30 7500
8638-601 3% Unfl  10kW 30 7465
8638-602 3% Unfl  10kW 30 7500
8645-601 IGEIAR 25k 30 9500
8645-602 G EIAFL  25kW 30 9535
8646-601 3% Unfl  25kW 30 9500
8646-602 3l Unft  25kW 30 9535
8655-601 G EIAF  50kW 30 12000
8655-602 JZEIAR  50kW 30 12035
8656-601 3l Unft  50kW 30 12000
8656-602 35 Unft  SOKW 30 12035

Abave models' coolant is 100% water. For Glycol use,
replace “0" in model number with “3" (e.g. 8635-601
becomes 8635-631). Same price.

LINE VOLTAGE SUFFIX: -601 115V 60Hz

-602 230V 50Hz
TERMALINE®
RF Absorption Wattmeters
MODEL POWER PAGE PRICE
694 1000w 41 § 975
6104 4-range 2/6/20/60W 39 475
6151 Select range 100W 39 4004

6154 4-range to 1000MHz ~ 5/15/50/150W 40 495

6156 4-range to 512MHz 5/15/50/150W 40 475
6256 3-range to 512MH:z 0.2/08/3W 39 310
6257 3-range to 1000MHz 0.2/08/3W 39 350
6258 3-range to 512MHz 3/10/30W 39 500
6259 3-range to 1000MHz 3/10/30W 39 550
6732A 3-range 10/50/250W 40 625
6734A 3-range 25/100/500W 40 725
6734A-030 3-range 25/100/500W 40 800

6734-034 Low Freq. Line Section with Meter 41 475

6735-300 3-1ange 120/600/1200W 41 1150
6736 3-1ange 50/250/1000W 40 1100
6736-030 3-1ange 50/250/1000W 40 1175
6737 31ange 100/500/2500W 41 1100
6737-030 3-range 100/500/2500W 41 1175
APlus Elements  2-30MHz a5
25-1000MHz TR
950-2300MHz a0
TERMALINE®

RF Coaxial Load Resistors
MODEL CONNECTOR POWER PAGE PRICE

S0BNCF, S80BNCM 5W 44§65
80CF, 80CM SW 44 65
80F, 80M SW 44 50
80SCF, 80SCM SW 44 65
8OTNCF, B0TNCM SW 44 65
8010, 8011 N(F), (M) W 44 S50
8015, 8016 TNC(M), (F) 2w 44 50
8052, 8053 N(F), (M) 10W 44 65
8071-1 SMAIF) Heat sink rqd. 100W 45 180
8072-1 SQC-N{F) Heat sink rqd. 300W 46 250
8080 QC-N(M) BW M4 75
8085 QC-N[M) SOW 45 105
8135 QC-N(F) 150W 46 160
8135A QC-N(F) 150W 60 200
8141 QC-N(F) 25W 46 240
8164 QC-N(F) 100W 45 190
8166 QC-N(F) 150W 45 225
8173 QC-N(F) 300W 46 375
8201 QC-N(F) 500W 46 300
8230 air/water cooled QC-LC[F) 0.2/2-1/2kW 47 450
8251 QC-LCIF) IW 47 525
8360 Series

N(M), BNC{M), TNC(M) W A4 35
8361 Series N(M), (F);

BNC(M), (F); TNC(M), {F) 10w a4 49
8362 Series N(M), (F);

BNC(M), (F); TNC(M), (F) %W 45 75
8363 Series N(M), (F):

BNC(M), (F); TNC(M), (F) 50W 45 105
8401 QC-N(F) G0OW 47 330
8431 SQC-N(F) 600/500W 46 550

MODULOAD® Self-Cooled Load Systems

MODEL CONNECTOR POWER PAGE PRICE
B631-115 3} EIAFI 10kW 50 $3980
8631-230 3 EIAFI 10kW 50 4015
8635-115 1% EIAFI 10kwW 50 3980

wanw:valuetronics.com

MODULOAD® SYSTEMS (CONT'D)
MODEL  CONNECTOR POWER PAGE PRICE

8635-230 1% EIAFI 10kwW 50 $4015
8638-115 3% Unfl 10kW 50 3980
8638-230 3} Unfl 10kw 50 4015
8645-115 34, EIAFI 25kW 50 5300
8645-230 34 EIA FI 25kW 50 5335
8646-115 3% Unfl 25kW 50 5300
8646-230 3% Unfl 25kW 50 5335
8655-115 3% EIAFI S0kW 51 7400
8655-230 3% EIAFI S0kW 51 7435
8656-115 3! Unfl S0kW 51 7400
8656-230 3'5 Unfl 50kw 51 7435
8690-060 6% EIA F 230V 60Hz 80kwW 51 Ing.
8690-050 6% EIA FI 230V 50Hz 80kW 51  Inq.
8691-060 6% Unfl 230V 60Hz 80kW 51  Inq.
8691-050 6% Unfl 230V 50Hz 80kW 51  Inq

LINE VOLTAGE SUFFIX: -115: 115V 60Hz
-230; 230V 50Hz (except BOKW units)

Water Cooled, Air Dielectric
MODEL CONNECTOR POWER PAGE PRICE

8710 N/Mor F IkW 49§ 340
8711 C/M or F W 49 375
8713 % EIAFI/50 0 W 49 400
8720 1% EIA FI/50 0 5kW 43 630
8726 QC-LC(F) 5kW 43 600
8730 1% EIA Fl Econoload® 10kW 49 750
8731 3 EIA FI Econoload 10kW 49 775
8738 3% Unfl Econoload 10kW 49 775
8745 31 EIA FI Econoload 200W 49 1100
8746 3 Unfl Econoload 206W 49 1100
8755 314 EIA Fl Econoload 30kW 49 1525
8756 3% Unfl Econoload 0kW 49 1525
8765 3 EIA Fl Econoload 40kW 49 1725
8766 3% Unfl Econoload 40kW 49 1725
8775 34 EIA Fl Econoload 50kW 50 1950
8776 3% Unfl Econoload 50kW 50 1950
8790 6% EIA Fl Econoload BOKW 50 3000
8791 64 Unfl Econoload BOKW 50 3000
For Econcload Resistors mounted on a Dolly
with Water Flow Switch, Control Box
and Bracket (for optional Wattmeter),
add ~677 to Model No. 52 750
Control Box Assembly
MODEL POWER PAGE PRICE
8750-100 For all Econoloads 52 $265
Replacement Resistors — Econoloads, etc.
8570-032 (Forced Air Loads) 15k6W 52 §72
8572-021 (Forced Air Loads) %W 52 73
8731-021 10kW 52 265
8755-027-3 kW 52 335
8755-027-4 40kW 52 390
8755-027-5 S50kW 52 400
8755-029-2 2000 52 270
8790-035 Two Reqd. BOKW 52 475
Water Flow Switch — Econoloads
5-898-2 200 52 $125
5-898-3 W 52 125
5-898-4 40kW,50kW 52 125
5-898-6 10kW 52 125
5-898-7 BOKW 52 125
Wall-mounting Brackets
6770-120 10kW 52 $100
6770-125 20kW, 30KW, 40kW, S0KW 52 100
6770-130 BOKW 52 100
Air Cooled, Liquid Dielectric
MODEL CONNECTOR POWER PAGE PRICE
8833-300 QC-LC(F) 1kW 47 § 640
8860 QC-LC(F) 15000 47 720
8861 1% Unfi 1500W 47 720
8862 1% EIAFI 1500W 47 735
8863 34 Unfl 15000 47 780
8864 3 EIA FI 1500W 47 80O
8890-300 QC-LC(F) 2GkW 48 830

8890-008 Thermoswitch 52 110
8891-300 3% EIA FI/50 0 2%kW 48 950
8892-300 1% EIA FI/50 0 2%kW 48 850
8895-300 1% Unfl/50 0

(Recessed Ctr Cond) 24kW 48 865
8896-300 34 Unfl/515 0 2%kW 48 900
8897-300 3% Unfl/50 0

(Flush Ctr Cond) 2%kW 48 900
8898-300 3% Unf1/50 0

[Recessed Ctr Cond) 2%kW 48 915

ﬁ' 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 seriesto  5kW 48 $ 500
8890-315 (115V) Load/Blower/
2 Thermoswitch Assy S5kW 48 1700
8890-320 (230V) Load/Blower/
2 Thermoswitch Assy SkwW 48 1700
8921 QC-LC(F) S5kw 48 1830
8922 1% EIAFI SkW 48 1855
8926 3 EIAFI S5kwW 58 1915
8927 3% Unfi SkwW 48 1900
8931-115 QC-LC(F) 10kW 48 2750
8931-230 QC-LC(F) 10kW 48 2790
8932-115 1% EIAFI 10kw 48 2780
8932-230 1% EIAFI 10kwW 48 3005
8936-115 3% EIAFI 10kw 48 2825
8936-230 3 EIAFI 10kW 48 2865
8937-115 3% Unfl 10kW 48 2825
8937-230 3% Unfl 10kW 48 2865
Forced Air-Cooled, Air Dielectric
MODEL CONNECTOR POWER PAGE PRICE
8570-115-6 3% EIAFI 15kW 51 $3100
8570-230-5 3% EIAFI 15kw 51 3135
8571-115-6 31 Unfl 15kW 51 3100
8571-230-5 3' Unfl 15kW 51 3135
8572-115-6 3 EIAFI 25kW 51 3995
8572-230-5 3% EIAFI 25kW 51 4030
8573-115-6 3! Unfl 25kW 51 3995
8573-230-5 3% Unfi 25kW 51 4030
8574-115-6 1% EIAFI 15kW 51 3100
8574-230-5 1% EIAFI 15kW 51 3135
TENULINE® Attenuators
MODEL POWER dB PAGE PRICE
8302 Series@® 2W 1,2,3,6,8,
10140r20 53 §$25
8303 Series@ SW 3,6, 10,
20 or 30 54 50
8304 Series(® 10w 3,6, 10,
20 or 30 54 60
8305 Series@ 15W 3,6, 10,
20 or 30 54 70
8306 Series® 25W 3,6, 10,
20 or 30 54 80
8307 Series@® S50W 36,100r20 55  Inq.
8308 Series@® 75W 3,6, 10,
200030 5 210
8321 50W 30 55 3
8322 200w 30 56 565
8323 100w 30 55 430
8325 500W 30 5 765
8327-300 (was 8327)  1000W 30 56 850
2450-056 Thermoswitch 56 110
8329-300 (was 8329)  2000W 30 56 1250
8329-028 Thermoswitch 5 110
BA-300-115, -230 Blower,

Increases 8329-300 to 4000W 56 500
83400 25W 3,6,100r20 54 190
841@® *40W 36,100,200 54 210
83430 100w 3,6,100020 55 410
*when bolted to heat sink

() add -010, -020, -030, -060, -080, -100, -140, -200 for 1,2, 3,6,
8, 10, 14 or 20dB respectively

@ add -030-N, -060-N, -100-N, -200-N, -300-N for 3, 6, 10, 20
or 30dB respectively (8307: no 30d8B)

@ add -030, -060, -100, -200 for 3, 6, 10 or 20dB respectively

50 () Line Sections
ELEMENTS

PART NO. SOCKETS CONNECTOR PAGE PRICE
4230-006-1 One qQc* 34§79
4230-018 One Two QC-N(F) 923
4230-053 Two - k'] 139
4230-059 One, w/Brachet Qce kL] 82
4501-000 One WA 34 175
4502-000 Two %A k] 255
4522-002-1 Two, panel mtg  Two QC-NI) — 123
4522-002-2  Two, panel mtg Two QC-HN(F}) — 169
4522-002-3  Two, panel mtg Two QC-BNC(F) — 133
4522-002-5 Two, panel mig Qce 34 109
4600-000 One k'] 34 360
4610-000 Two jwA M 415
4616-000 Hi/Reg 34 Al H M5
4617-000 Hi %A 34 390
4712-000 One 1% A k] 220
4713-000 One 51501%A 34 170
4715-000 Two 1%A k] 215
4720-000 One 15 Unfi 34 160



50 0 LINE SECTIONS (CONT'D)

ELEMENTS
PART NO. SOCKETS CONNECTOR PAGE PRICE
4720-025 One 1% Unfl 34 §160
4723-000 Two 1% Unfi 4 245
4800-000 One 51503 Unft 34 170
4801-000 One Special 3% Unfl 34 225
4801-100 Two Special 34 Unfl 34 265
4802-000 Two 3'% Unfl ¥ 285
4808-000 Hi 3'% Unfl A 235
4808-010 Hi/Reg 3 Unfl 34 325
4808-020 Hi 34 Unfl 34 22
4810-000 Two 51503% Unft 34 395
4805-000 One 3’ Unfl U200
4902-000 **One 6% FI 34 785
4905-000 **Two 64 FI 34 890
4507-000 **One 6% Unfl 34 450
4909-000 **Two 614 Unfl 34 560

*QC connectors not included **DC cable(s) included

Meters
PART NO.  TYPE SCALES PAGE PRICE
2000-030  4%" round® 5/10/25kW 37  §108
2000-059 4% round® 15/30/60kW 37 108
2000-068  4';" round(@® 8/80kW 37 108
2080-002  3%" round@® 25/50/100W 37 53
2080-005  3';" square(® 25/50/100W 37 54
2150-015 31" rect® 25/50/100W 37 120
2150-088 41" rect.@® 5/10/25kW 37 98
3127-035 414" rect.

on panel*@ 5/10/25kW 16,37 220
3127-040  two %" rect.

on panel*@ 5/10/25kW 16,37 360
3127-055  4%" rect. + switch on

panel*@ 5/10/25kW 16,37 245
3127-070  4%" rect.

on panel*@  15/30/60kW 16,37 235
3127-075  two 415" rect.

on panel*@  15/30/60kW 16,37 360
3127-080 44" rect. + switch on

panel*@ 15/30/60kW 16,37 245
6810-005  **in housing® 8/80kW 37 240
6810-007  **in housing@®  15/30/60kW 37 240
6810-009-7 **in housing@® 5/10/25kw 37 240
6810-020  **in housing, w/FWD &

RFLswitch@®  5/10/25kW 37 290
6810-030  **in housing, w/FWD &

RFL switch@  15/30/60kW 37 290
8-000 Kit w/cable@®  25/50/100kwW 37 65
@ 30uA @ 100uA

*25' DC cable(s) included **10° DC cable(s) 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
in 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 PRICE
Standard Units for 4A-4E Series — $185

4H Series - 225
Coaxwitch®

. .
Coaxial Selector Switches
MODEL FUNCTION PAGE  PRICE
72-R 2P Reversing 57 $280
122 221 57 295
74 1P6T 51 300
718 1PBT 51 325
7181 1P10T 57 375
7422 P21 57 235
7431 1PaT 57 265
7441 1P3T 57 255
Accessories
QUICK CHANGE CONNECTORS — QC
PART NO. TYPE PAGE PRICE
4240-002 7 Swivel FIEIAS0 0 35 $105
4240-012  LT(M) 35 82
4240-018  LT(F) kL] 62
4240-025 LC(M) 35 65
4240-031 LC(F) kL] 49
4240-050  UHF(F) 35 i
4240-062 N(F) 35 7
4240-063 N(M) 35 12
4240-075  LC(F) Bulkhead - 35 95
VVSWMPM@JM gelranics.cor

QUICK CHANGE CONNECTORS (CONT'D) CABLE ASSEMBLIES (CONT'D)
PART NO.  TYPE PAGE PRICE PART NO. LGTH OUTPUT CONNECTOR PAGE PRICE
4240-080 Open Terminal, 10-32 post B 0§42 4220-097-22 48" Spade Lug ¥ $2
4240-090  SC(F) 35 29 42200976 56" Spade Lug 3 28
4240-096 1% Fixed FIEIAS0 0 35 96 4220-097-23 64" Spade Lug 35 29
4240-100 C(F) 35 18 42200977  10' Spade Lug 3 35
4240-110 C(M) 35 48 6810-041-1  10' Spade Lug* 36 38
4240-125  BNC(F) 35 12 4220-0979 15 Spade Lug 36 39
4240-132  BNC(M) 35 35 4220-097-10 25 Spade Lug 3 a0
4240-138  LC(M) UG156A/U 35 132 4220-077-1 25 Spade Lug* 3 44
4240-149  LC(F) UGIS7B/U 35 85 4220-097-19 40 Spade Lug 3 45
4240-156  TNC(F) 35 10 4220-097-17  50' Spade Lug 36 50
4240-160  TNC(M) 35 15 4220-097-15  60' Spade Lug 3 55
4240-179  UHF(M) 35 19 4220-097-14 65 Spade Lug 36 60
4240-208 1% Swivel FI EIA50 0 s 12 4220-097-18  70' Spade Lug 36 65
4240-254 CGRE74 35 51 4220097-13 75 Spade Lug 3 70
4240-261 N(F) 750 S 22 4220-097-16  100° Spade Lug 3 80
4240-268  HN(F) 35 27 4220-097-20 225 Spade Lug 3k 100
4240-278  HN(M) 35 30 7500-072-1 39 DCPlug 36 25
4240-334  SMA(M) 35 54 7500-072-3  10° DC Plug 36 30
4240-336  SMA(F) 35 36 7500-072-4  10' DC Plug 36 30
4240-346__ UHF Miniature (Mini-UHF)(F) 35 22 £810-036-1  10° DC Plug* 36 36
3100-014  SQC Small Pattern N(F) 36 10 7500-072-2 25 OC Piug 3 36
4100-017  SQC Small Pattern UHF(F) 36 12 6810-036-2 25 OC Plug* 36 42
4100-015 SQC Small Pattern N(M) 36 15 *Use this cable if your Line Section is 6%
4100-055 SQC Small Pattern TNC(F) 36 15 For all other applications use the cable listed immediately
4110-014  SQC Small Pattern BNC(F) 36 15 preceeding it
MISCELLANEOUS ADAPTORS, CONNECTORS CARRYING CASES
PART NO. DESCRIPTION PAGE PRICE MODEL FOR STORAGE OF PAGE PRICE
5-793-2  N(M) to UHF(F), UG-146A/U 4 $15 ce-1 43-size Wm. + 6 Eimts. 6§30
4240-165  QC(F) to QC(F) 34,3 20 cc-2 Mini-Monitor 36 17
4240-180  Copl, (M) to QC(F) 36 45 cc-3 43-size Wm. + 3 E1. + Load 36 30
4240-187 3% Unfi/51.5 0 to QC(F) 3,52 85 EC-1 12 Elements 36 22
4240-194 3% Fito QC(F) 36,52 150 4300-061  43-size Wattmeters + access. 36 40
4240-201 7 Fito QCIF) 3,52 86 4300-070  43-size Wm. + acc, (“Zero” case) 36 118
4240-244 Rt Angle QC 3,52 75 4300-080  4381/2/3/4 + access, 36 95
4240-260 1% Fi to QC(F) 36,52 79 4300-085 4391 + access. 3 95
4240-400 Interseries Adapter Kit
o [N, N, UHF, BNC, TNC, (M.f)] 37 79 DOLLIES
-401 Interseries Adapter Kit PARTNO. D
[N. UHF. BNC. TNC, SMA. M)} — 105 6771011 r:rsf: anl:u':v Moduloads p;gi P:zl'g:
4600-025 3 Flto 1% FIEIA50 0 36,52 142 §772.011  For S0KW Moduloads 8 290
:ﬁ:ﬂ;i ;!;. ;u to % FI EIA 50 0 36,52 115
4 Flto 6% FI EIA 50 0 36,52 275 :
7500076 0 Conn Plu %5 6 COOLANTS (in 1 gallon can)
8110-186  Copl. (M) to N(F) 16 a0 PART NO.  DESCRIPTION PAGE PRICE
5.030-3  Refined Mineral Oil 52 s
COUPLING KITS 5-1070-2  DC-200 Silicon 52 78
PART NO.  LINE TYPE PAGE PRICE 5-1134-3  Ethylene Glycol, Industrial Grade 52 28
4240-220 7 EIA FI/50 0 36,52 § 57
4600-020 3% EIA FI/50 0 3,52 12 THERMOSWITCHES
4712020 1% EIAFI/500 36,52 45 PART NO.  ACTION PAGE PRICE
4902-020 6% EAI FI/50 0 3,52 320 2450-056  Opens @ 155°C 56 $110
5-289 31, Unfl/515 0* 3,52 100 2450-085 Closes @ 155°C 52 110
5-726 3l Unfi/50 0 3,52 105 8329-028 Opens @ 200°C 56 110
5.1322 6% Unfi/50 0 36,52 240 8630-013 Opens @ 86°C 52 110
*with adapter to 50 0 8640-066 Opens @ 77°C 52 110
8890-008 Opens @ 236°C 52 110
CABLE ASSEMBLIES 8890-017 Opens @ 225:0 52 110
RG-58/U with DC Plug 7500-076 on one end 8896-012  Closes @ 100°C 52 10
for connecting Line Sections to Instruments BATTERIES
PART NO. wr!u OUTPUT CONNECTOR PAGE PRICE PANTND: YOUTE  TVPE RS PtCE
3170-058-1 14" BNC(M) % 0§17 .
3170-058-6 & BNCM) 3 20 57331 6 Nicd ¥
31700582 15 BNC(M) B 2 1332 12 Nicd ¥ %8
3170-058-3 25 BNC(M) ¥ 28 5-1230 125  Nicd 3% 9
3171010 25 BNC(M)* 3 19 51375 9 Akaline % 4
3170-058-4  40° BNC(M) 3% 4 0 MM 9 Lithium * ®
3170-058-5  50' BNC(M) 3 38 5-1475 3 Li-Mn 36 3
3170-0588  90' BNCIM) 36 78 5-1587 9 Nicd 36 14
4 7-4 9" Spade Lug 36 16
42200978 12° Spade Lug % 16 MISCELLANEOUS
4220-097-5 16" Spade Lug 36 16 PART NO. DESCRIPTION PAGE PRICE
4220-097-21 25" Spade Lug 3 24 5.1242  4381/2/3/4 Power Supply-120V 36  § 8
4220-097-1 33" Spade Lug 36 24 5-1257  4381/2/3/4 Power Supply-230V 36 19
4220-097-2  39.5" Spade Lug 36 25 3610-031 Dummy Plug 36 3
Uf.‘S.A. !ﬁﬂomd! Ofﬂcel:: Our :ast alndﬂdw:: coast Litho in U.S.A.
offices will provide complete technical a es
service and visits at your facility as may be desired. :m;‘:';:‘::’:x: T"r;fpﬂz:“

Call these offices, or the factory for referral to a
close-by distributor - for quick deliveries.

Eastern

Bird Electronic Corp.
30303 Aurora Road
Cleveland, OH 44139
Phone: 216-248-1200
TLX: 706898

n

Western

Bird Electronic Corp.
621 W. Ojai Ave., Suite F
P.O. Box 28

Ojai, CA 93023

Phone: 805-646-7255

Electronic

30303 Aurora Road, Cleveland (Solon) Ohio 44139
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TELEPHONE, TELEGRAPH AND
CABLE ORDERS

Factory telephone: (216) 248-1200
Telex: 706898

Cable address: BIRDELEC

D-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 toinclude 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 qmckly will be ship-
ped by air.

Export shipments via air-freight save
time, and in many cases are less expen-

sive than su cem
nyaletrapics.com
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General Terms, Conditions of Sale

MINIMUM BILLING
The minimum billing per
order is $25.00.

CONDITIONS OF SALE
Determination of price, terms and condi-
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 taxes
that are in effect at the time of shipment
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 instrument
or parts previously sold. For instruments
offered with the “QC" Connector feature,
maximum VSWR values listed in the spec-
ifications are obtained with the connec-
tor type shown as “normally supplied.”

Listed power ratings for aircooled termi-

nations are valid to 5000 ft. For opera-

tion at higher elevations, please contact
us for applicable deratlng 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.0.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 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.



