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SECTION 1
GENERAL DESCRIPTION

The Model 43 THRULINE Wattmeter is an inser-
Uon typs RF wattmeter, designed b

flow and load mateh in 50-ohm coaxial transmission
lines. It i3 intended for use on CW, AM, FM, and
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strap, four rubber shock feet on the base,
and four robber bumpers on the back, which allow
the Model 43 to stued or He {lat when used. Far
additioml protection, the mlcroammeter is specially
shock mounted. A slotted screw (s provided on the
lower front faee of the meter for zerolng the polnt-
#r. Below the meter, the RF line section face pro-
trudes alightly from the watlmeter housing with the
Plug-In Elemont sorket in the center,

A ghielded cable connects the microammeter o
the de jack which is attached io the side of the RF
line section casting. This cable, noarly three fest
long, permits removal of the KF line section {rom
the Wattmeter housing. Meter connections may be
maintained with any instalintions cutsides of ¢l hous-

ing, This permits permanent additional (nstnllations
to be made. See Section 3, INSTALLATION.

Inside the de jack assembly, there is a fiiter ca-
pacitor which shurts the meter cireuit io prevent
mis-readings caused by stray RF energy existing
in the Plug-In Element. Mounted on the de jack is
& phosphor bromee spring fiager, which protrudes
and into the Plug-In Element

oo The Hoger has a but-
on its end which mates with the comtaets of the
Element. The nickel plated brass BF line
-section is precision made to provide the best poasl-
big impedance match to the coaxinl AF transmission
line in which the Modael 43 s inseried. The ends of
the line section are nested (n mating slots to provide
additional mechanical support.

At gach end of the lpe sectlon are Bird Quick-
Change type HF connectors, which may be quickly
interchanged with any other Bird "QC'" connector by
romoving the four scrows on the mounting flanges,
The Wattmeter housing dows not interfere with any
comiector changes.

To make measurements, the cylndrical shaped
Plug-In Element i8 inserted |ofo the lne section
socket and rolated against one stop. A small cateh
in the upper right band corner of the casting face
presses on the shoulder of the Plug-In Element to
keep it in proper alignment and assure a goad con-
tact with the do jack and between the lower edge of
the Elemant and line section body. On diametrically
opposite §ldes of the Plug-In Element body are con-
tacts to provide de pick-up in elither directicn.
These contacts make comnnection with the spring
finger of the de jack only when the Plug-In Element
{8 in the precise forward or reverse position, and
with the index pin on the Element on the lower loval
of the line section castingface againet ite respective
stop.

i
:
:
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SECTION 2
THEORY OF OPERATION

1, TRAVELLING WAVE YIEWPOINT

The best wav io visualize the THRULINE idea is
from the TRAVELLING WAVE viewpolot on trans-
mission lines, which |lustrates that the voltages,
purrents, standing waves, ete., on any uniform line
gection are the result of two travelling waves:

FORWARD WAVE travels (and its power fows)
from source to load, and has KF voltage E and
current 1in phase, with E/I = Zg.

REFLECTED WAVE originates by rollection at
the load, travels {and its power {lowsl from
the load to source and also has in BF valtage
¢ and current o in phase, with £/F =« 2.

Nole thal each component wave is mathe!
simple, and 15 completely deseribed by a single fig-
ure for power, for instance:

\E/ = Walss Forward - El/zg = 1220 - BT
\B/ = Watts Reverse - E3f2g <72, = EF

Zo Is the characteristic impedance of the uniform
line, and simplifies matters by belng a pure resis-
tnnee, usually 50 chms, for wseful lines, The miin
HF circuit of the THRULINE is a short plece of uni-
form wir type lne sectlon, whose &g 18 & very ac-
curate 50 chms, in which correct measurements
may be made.

1. COUPLING CIRCUIT

The coupling circult which samples the travelling
waves |s In the Plug-in Element. The circuitry of
the Element and its relationship to the ofther com-
ponents of the THRULINE are [lustrated in the
schematic dingram, Figure 2-1, Energy will bo pro-

Lmn

BC CONTACT

Fig. 2=, Schematic Diagram

duzed in the coupling elreuit of the Element by both
mutunl inductance and capacitance from the travel-
ling RF waves of the line section. The inductive
currants will, of eourss (low ecording tothe direc-
ton of the travelling waves producing them. The
capacitive portion of these currents is naturally
independent of the direction of the travelling waves.
Therafore, assuming that the Plug-In Elsment ro-
mains stationary, it |8 apparent that the coupling
currenis produced from the waves of one direction
will add in phase, and those produced {rom waves of
the opposite direction will accordingly subtract in
phase, The additive or "ARROW™ direction s, of
course, assigned to the forward wave,

The electrical values of the Elomeni circuits are
carefully balanced and so deslgned that the current
produced [rom the reverse wave willeancel the other
almost completely, The resullant ie o directivity
always higher than 30 B, which moans that the Ele-
ment is insensitive to the "REVERSE"
direction wave, Being highly directional, the THRU-
LINE Elament {8 sensitive {at one setfing) only to
one of the travelling wives which produces standing
waves by interference, THRULINE moasureéments
are therefors independent of position along standing
waves. It may be sald that the THRULINE doean't
know, doesn't care, and dossn't oeed to care where
it 15 along a standing wave.

3. STANDING WAVE RATIO vs.
REFLECTED/FORWARD POWER RATIO

As mentioned above, the THRULINE technique
use the TRAVELLING WAVE ﬂnpututmmm
mum outsianding facis aboul transmissios

widely ﬂaﬂ and related

line operation. Anothor
viewpaint, ls the STANDING WAVE, which s quite
elaborately mup-u both mathematically and in
This technique can be triced to
the carly development of elotted lines as toole of
axploration

Thllnﬂtdﬂmhuﬂ:nﬂn:m Inatrument

One incredss

as ; balow 1000 MHz,

as the THRULINE |s surprisingly quick, eon-
ﬂm.-ms;mm ¥ With the ex-
caption of phase angle refiection (distance, load to

minimum) it tells m‘!#‘ﬂillllldthﬁﬂmﬂu

The relationships between TRAVELLING WAVES
and BTANDING WAVE viewpoints are given ln most
high frequency textbooks.




SECTION 3
INSTALLATION
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1. PORTABILITY

The Model 43 |8 a portable instrument, and the
housing is not designed for Hxed mounting (see Cul-
Hne Drawing, Figure 3-1). A sirap is provided for
CRErying purposes.

While tramsporting the THRULINE it is best to
re-insert the original Dust Plag, or a Plug-In Elamant
with the arrow polated upward, in tha menmiring
sockatl, and semire with the esteh.  This will shunst
the meter cirauil and serve to protect the meter by
dampening netdle action during handling or shipping.
Also, secure spore Plug-In Elements in beir rocop-
tacles with the pivoling kmob clamps; just insert
Eloment io seal and twist kmab one-quarler turn ta
hold. Handlo the Plug<in Elament with onre st all
times, Calibration could be disturbed I they are
dropped.

CAUTION

Do not drop the THRULINE or it Elements or
subject them o hard blows. The microammater ia

shock mounted in the wittmeter housing, bal its del-
jeate mechanism may be damaged by severe impact.

2. CONMECTIONS

Insert the Model 43 THRULINE in coaxial trans-
mission lines of 50 chms pominal impedance. It is
indifferent towhieh reapective alde the power source
and the lead conmeclions are made. O cables othar
than 50 ohms are used, a mismaich will occar
causing probable serjous imccuracies in readings,
However, il a mismatch cannot be avolded, the re-
sulls may b calculated per paragraph T of Sectlom
4. We strongiy urge that you avoid this condition.

The Model 43 18 normally supplied with two Fe-
male N-Type eonnectors which are of the Bird
Quick-Change deslgn. Other "QC" comnectors are
avallable as listed;
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Male N Female BHC
Female HN Mala BNC
Male AN Female LC
Female C Male LO
Male & Femnle LT
Famale UHF Male LT
Male UHF Famala THC
1/8" BIA Ay Line  Mals TNC

Thess may be purchased from Blrd Elsetromc
Corp,, 18 required. See Section §, Parts List.

The above comnectors are quickly changed by re-
moving the four #3-32 round hesd machine screws
from the corners of the conmector {lange, and pull
straight out. Reverss this procedurs to attach con-
nector, making sure the center contact pin aligns
properly with the socket,

3. REMOTE INSTALLATION

The RF line section can be removed from the
meter housing for remote Installitlon. To remove
the Lne section from its housing:

8. Unecrew the six #8-32 flat bead machine

serews holding the back cover.

b. Orasp the cover by the side [iller tabs and pall
directly buckwards. The back cover assembly
will come off with the speed nuts remaining

¢. Remove the two #10-32 ovil head machine
gcrews on the front of the housing.

d. Blide the line section hackwards out of the
housing, Do nol loosen the two oval head
eocrews on the sides of the housing in line with
the meter. These hold the meter supporting
ghock ring in place,

&, Substitute the cable which attaches the line
gaction to the meter with a sufficient length of
cable to make the remobs nstallation.

f. To replace the RF line section, reverss the
above procedura.

1t may be desirable 10 have two or mote ling sec-

tions permanently instailed in continuous operating

equipment. In this case, one set of Elements and

one meter may be used to measure several RF

transmisalon lnes WITHOUT INTERRUPTION OF
RF LINES for insertion of the THRULINE. Addi-
tional RF line sections (Figure 3-3) are available.
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SECTION 4

OPERATION
1. GENERAL 2. LOAD POWER
The of the THRULINE e li
mm I.qum:t ﬂm: vered to (and dissipated i0) a load is
m . mm&tu-ml' wgwmﬂmme_w

insertion and of the Elements
qnﬂﬂu Plug-In pre-

‘ﬂn Elements ﬂlhl‘nﬂu the power range to be
an meter scale, and the major markings
EW%W.MJ,!-H&IML ECALE POWER

Hmﬁﬂﬂ:ﬂrm for frequency band
Hl.tun. and performance of the Elements ootside

ARROW on Plug-ln Element indicates Sensitive
DIRECTION, {.2., the dirsetion of power flow which
the meter will read. ARROW and ars
directional terms used in reference to the THRU-
LINE ELEMENT, and mean respectiv the sensi-
tve and mull directions of the . ROTATE
ELEMENT to reverse the sensitive direction. FOR-
WARD gnd REFLECTED are directional terms used
o reference lo the source - load circult. Note that
the transmitier may attach to either comnoctor of
the THRULINE, [t makes no difference which ex-
termal RF comnection s selected, since the Elements
are reversible and the HF circult ls symmetrical
end for end, Before taking readings be sure that the
meter pointer has been properly zerced under no-
power conditions,

The THRULINE used with a TERMALINE resistor
of proper power rating forms ahighlyuseful absorp-
tion wattmeter. With ARROW set toward the load,
it s unpecessary to reverse because reflected pow-
er may be neglectad.

In cases where readings are belng made when the
metor unit {8 connected to an auxiliary RF Une sec-
tion body, always remove any W
{rom the unused RF line section. 5@, the
eircult will be unbalonced or shorted according to

the arrow position of the other Element, causing in-
accurate or no reading on the meter,

i.e,, where appreciable power s reflected, as with
an antenmi, it {8 necessary to subtract reflected
fram forward power to get load power. This cor-
rection s negligible (less than 1 percent) if the load
is such as to have a VEWR of 1.2 or less, Good load
reslstors, such as our TERMALINES, will thus show
hgﬁﬁbhwmﬁhh:ﬂhﬁhdm

YEWR scales, and thelr attendani conirols, for
getting the reference point, have been |ntent|omally
omitted Irom the THREULINE for two reasons;

(a} Why make something similar to a hypothetical
de volt chmmeter with coolrol pots for the voltmeter
multipliers? Even more complicationg arise when
diodes al AF are imolved.

(b] Experience using the THRULINE on trans-
mitter lune-up, antenna matching ete., 1.e., on OP-
ERATING PROBLEMS shows thal the power ratio @
i& po mean competitor, in practical usefulness, to
the ratio & = VEWR.

A trial s suggested for a lew - VEWR
and try thinking in terme of § = A when the
THRULINE iz usod. It will be that, even with-

il bothering to caleulate the ratlo exactly, the two
meter readings and \F! glve an automatic mental
impression which pictores the siteation, Thus, in
an anbenna matching problem, the main thing usually
18 10 minimise o and anything done experimen-
tally tothis end is d:mug indicated whenthe THRL-
LINE l&in the reflecled positlon. Furthermore, the
ratlo of readings, only mentally evaluated, is 2 re-
liable gaide bo the significance of the remaining ro-
flacted pownr,

3. GRAPH—J V5. O AND ITS SIGNIFICANCE
Since Lhero are definite simple relationships

ﬂz%—%ml-g{giwu::.:’i \’%R

between standing wave ratlo 2 and the reflected)
forward power ratio U lndicated by the THRULINE,
the latier may be comveniently used te measure
¥Y5WR. The relationship |s given in Fig. 4-1a and b,
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Note, that around § = 10%, below which \B/ will
Mﬁﬁim"“m and become hard to read, you
are ¢ io the commonly accepted lower Hmit &=
2, below which improved antenna match becomes
less and less worthwhile in many systems. Experl-
mentally, using the THRULINE, it 15 readily shown
that minimizing @ belew 100 prodoces lttle gain in

. TV transmitter antenm lines, and VAF Omni-
range transmitters, are among systems requiring
much lower levels of reflected power [or ressons
other than simple power transmigsion, Nobe also in
Fig. 4-1a, the vory small level of reflected power,
# = .06 percent, corresponding to 4 = 1.05. With a
single Element, deleclion of reflected power is pos-
sible down to about @ = 1 percent, & « 1L.3; if \}/
approaches full seale, measurement is possible down
to about @ = B percent, 2 = 1,5,

LOW-REFLECTION MEASUREMENTS may be ex-
tended below this with two Elaments, Say 80 watts
are avallable, and you bave 100 watt and 10 watl
Elements.

Measure ||/ with the 100 watt Element. Re-

movie 100W Element and Insert 10 watt Element.

1 10 wait Element must be ONLY in
the REFLECTED direction, ARROW (oward
TRANSMITTER. Insert and remove ONLY this
WRY.

Now read \% on the 10 watt Element,

SPECIAL NOTE

DON'T ROTATE 10 watl Element while TRANS-
MITTER is on.  Always use great cace with
LOW SCALE Elements on HIGH power RF lines.
Inadvertent exposure of these Elements lo too
much FORWARD or even too high reflected
power may wmmum the measuring
Element or the microa

In this case, down to at least 5 walt
reflected is possible which meank (o

= 2 say .6 percent, o 1o about 7 = 1.16

and detectionod reflections 15 possible down to about
.1 watt,

= %' 00125, say .1 percent, or toabout 2= 1.06

Caution 18 nece in the above method, and
praferably it should not be used with Element rlnu!l
differing more than 100 to 10, although 350 to 10 can
b used with extreme coution. With certain Ele-
ments now avallable down to 1 watt full seale this
method |5 usable with medium and fow power
tronamitters.

4, MEASUREMENT & MONITORING QF
TRANSMITTER POWER

Little more need be said about this, in view of
LOAD POWER mragraph above. The THRULINE s
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wseful lor contimuous monitoring of transmitter out-
put, and may be found useful in continuous monitoring
of reflected power, for instance in checklng Inter-
mittent antenna or line fulls.

Like dicde devices generally, the THRULINE in-
dicates the carrier component on amplituds modu-
lation, with very liitle response to sideband compo-
nents added by modulation.

5. TESTING OF LINES, CONNECTORS,
FILTERS, ETC.

The THRULINE is highly useful for this purpose,
and may be employed in several ways.

{a) YSWR (Insertion] or ¥ (Insertion) may be mea-
sured with the line terminated ina good load resis-
tor (TERMALINE). The lower Hmits of sensitivity
in this are glven above under LOW REFLECTION
MEASUREMENTS,

combinaticn, in cascads. Blight juggling of zero

ntﬂml.i permigsible for convenlence in elimi-
, provided readings are being

ummrlynuwwnlh

(¢} ATTENUATION BY OPEN OR SHORT CIR-
CUIT METHOD. Neater by far than method (b) is

This measurement should be supplemented by one
of # (Inssrtion) as in (a) above,or at least by de con-

wflF fa doubis fhe line femdrh,




tiruity and leakage checks, since the attemation
measurement alone can be in error from faalts such
as open or short clreults part way down the line.

Open eireuit testing is somewhat to be preferred
to short circull, since the reference short (vsed to
ehock equality HWMHMMM
the Lnitial equality Is somewhat Detter on open than

Again, for quite low values of measured atfeman -
tan, It Is advigable (o nole exact (or dif-
ference] on the initlnl equality check, and to allow
{or this difference.

& FREGUENCY RESPOMNSE

The Phog=In Elements have a very flat frequenc
regponse uver a {requency ratio of more than 2-
to oowe. This characteristic provides
flat reaponse within the assigned frequency ranges
for all the Elemenia, see Table I in this Section.

An illustrative sebof curves for three Eloments of
one of these frequency bands is shown in Fig. 4-2,

:
g

Fig. 4-2.

ol 200
FREQUENCY IN MEQAHERTZ

Hotice that on the LOW POWER Element, the [all-
off above and below the assigned Irequency bind is
more pronounced than It s for the HIGH POWER
Elemant, The degres of drop in response varies
progressively less for aach power level from low to
high, with the sverage difference at approcimately

band types (i, A, B, C, D& E) at their respective
stated frequenc les.

Harmonled, or sub-hiurmonics, moy be known to
exist in the measured cireuit (outside of the Eloment
frequency band), If so, & cough approximasion of the
response of the Element to these harmonics may be
made by the use of these eurves, The [Fequency
ordirate to be read on the graph will be obtained by
proporiloning the frequency of the Element used with
that of the one illustrated. Interpolntion of the curve
valuos will give an approximation of the extent that
Element i s S

FREGUEMEY FERPUSVEED
THHULINE ELEWERTS

DO 200 WIREr gE-Saran)

Grogh = Reprasantolive Fraguency Bewponis
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7. IMPEDANCE MISMATCH

There may be cases whern (U is nocessary to use
the THRULINE on other than the S0-chm cireuit for
which it 15 designed.

Using the THRULINE, you will be inserting o 4-
ineh length of B0-ohm alr lne and the Joad on the
transmitter will be changed from its original condi-
tion without the THRULINE. For a power reflection
fnetor under 10% and frequency below 200 MHz, the
d-inch length mdematch is not (oo serious. But go-
ing any higher than these valves, even I the trans-
mitter 8 tuped up with the THRULINE in place, the
lead impednnce will be very different whesq it Is re-
moved,

The THRULINE, of course, lwdicates zero reflec-
Hen when the load, at it load connector, is 50 clms,

pore resistive. An ideal conditicn on a 70-ohm lne

on the load side of the THRULINE will show 3% re- '
[lected power, l.e., THRULINE load is TO chins ra-
slative, YEWR in the 50-chm THRULINE s T0/80 =

i4. The THRULINE can also show this same re-
{lecied percentage with 50,/1.4 = 35.7 chms pure ré- }
sistive load which eould exist with 10% reflected
power on the TO-ohm Use (VEWR = 2 on the T0-chm
line). From this you can see that the T0-chm Line
could have as much as 10% reflected power amd
VEWR = 2 when the THRULINE indicates 3% reflected
power of VEWR = 1.4.

it should be especinlly romembered that with T0-
ohm lines it is most important (o get the reflected
power indication and subtract it from the forward,
because of this factor bedng S0 much mare eritical
here than with inended 50-chm line.

TABLE T — STANDARD ELEMENTS (CAT. NOS.)

Freq. WATTS FULL SCALE
. ﬁ e 5 1 25 ] 100 250 500 1000 2500 BW'D.
H 2.30 = = = S0H | 100H | 250H | S00H | 10DGH | 2500H | S000H
A 25-60 5A | 10A | 254 | S0A | 100A | 250A | 500A | 100DA - -
B 50-125 | 5B | 10R | 25B | S0B | 1008 | 250B | S00B | 10008 . =
C L00-250 SC | 10C | 23&C | 50C | 100C | 250C | SOOC | 10ODC - E
D 200-500 0 | 10D | 25D | 0D | 100D | 250D | 500D | 1000D - -
E 400-1000 | 5E | 10E | 25€ | S0E | 100E | 2G0E | S00E | 1000E - =

In addition to the Standard Types listed above,
other specin]l Elememts are provided as follows:

10, and 25 wntts in four frequency bands; 950
MHz, 1100-1800 MHz, 1700 mm-mdmu-tm

{See Bird Gen. Catalog) MHz, respectively.
Table I — Low Power Elements 1aad 2.5 watts
i ine sarrow buad unts rom 80 to 950 Mz, g Toble V. — Lov Frequency Elemerts 1, 3.0K,
Table 1l — High Frequency Elements 1, 3.5, §,  MHz. i
SPECIAL Hﬂ“



SECTION 5
MAINTENANCE

1. INTRODUCTION

With the slmple constrection and generslly self-
‘eantained mature of the THRULINE equipment, there
um;mwmmumumlmd
Cme of the major precautions (8 in handlimg; use
reasonable care and do not dﬂpﬁl THRULINE
cquipment or the Plug-In Elemenia.

The mainfactor in maintenance e care and clean-
lness, The Element socket should be kopt plugged
ng much a8 possible (o prevent the intrusion of dust,
When a Plug-In Element is used for this purpoas
fuse highest power MMW.RM&
pwlumﬂwuhmm

should be energpized. I any of the contacts or ling
conned bors bec ome dirty, they should be ¢ leaned with
a litle dry cleaning solvent, hHHnl'nrlulﬂll

most Important to the
body ind the seat at e in the line
section, Also, check the ends of the de pon=

5
E
£
£
E
iih

lose the small teflon bead that straddles
the tnee of the phosphor bromes spring aod nests in
& counterbore on the side of the RF body. When re-
placing the assembly, be sure that the bead {5 again
properly inserted.

Then retract its assembly, watching
positioning

U there iz any evidence ol the contamination inside
the RF line section, the reachable portions should be
likewise wiped and the imtericr carefully blown out,
Under no clreumstances attempt to remove the RF
canter . It is tightly frozen in place and
any attempt to remove it will ruin the assembly.
the mut of the

;
:
E
:
:
£
£

There are no replacement paris furnished with
this squipment. As previously mentioned, compo-
neuls of these matched units cannot be interchanged

or individually replaced. The repiaceable partions
to the Line Bection sre standurd parts of the coaxial

As a brief guide to the operator in isolating ccca-
sional diffieulties that may oceur in the use of the
THRULINE, the following summary 1s included, The
remedies for same are referenced to the text in this
aection or are self-evident:

DIFFICULTY

No Meter Indication No radio [requency power,
Arrow on Phlag=In Bloment
polnting weong dicection.
No plek-up from de contsct
finger in the RF line sectlon
— adjust per Paragraph 1.
Open or short ciroult in de
mater cable — replice de-
fective cable (RG-58/11)

Mater burned out or damaged.

POSSIELE CAUSES

Faulty load.
Faulty transmission line.

Dirty de contacts on Elements
— Clean as in Paragraph 1.
Sticky or defective meter,

High V5WH or high  Bad load, or poor connectors

poroent rellected — see Paragraph 1.
P Shorted of open transmission
line.
Forelgn material in line sec-
tion or in RF connector

bodies — Bee Paragraph 1.




3, CALIBRATION CHECKS—THRULINE V5.
TERMALINE WATTMETERS

It e recognized that calibration of abscrption
watimeters 18 difficult and likely 1o be inacournie
unless compariscn 18 made with a transmission
(through) type of standard, The THRULINE being of
such type, a natural question is: can a THRULINE
be wsed to check or recalibrate absorption watt-
meters, such as the Bird Electronic TERMALINE,
both being raled at £6 percenl accuracy ? The main
gaestion Ls one of exact power callbration,

The answer | & qualified yes, although with both
Instrumsents belng abouwt equally old and known to be
undamaged, there 15 not too much reasonto prefer
either on probable accuracy. The edge |5 somewhat
in favor of the THRULINE, bécause each Element
covers ooly 2-1,/2 to Lin frequency and will be flatter
originally aver this range than the TERMALINE can

be held initially over its very much wider (16.7 to 1)
trequency range. Also the THRULINE will probably
exhiblt smaller changes with tme, bocause of the
mirrower [requency range, because it is simpler in
general design and easler in function (dovs not kave
to serve as 4 power load), and because it does not
become heated in operation,

Certainly if the absorption wattmeter has gone
vears since calibration, or 18 reasonably suspected
of innceuracy, it may well be calibrated against the
THRULINE as standard. {Rather than use correction
factors, one can, with the TERMALINE Wattmeter,
make use of the calibration adjustment serews used
im fmctory calibration. These are concealed and not
mantioned in instruction book to discourage tam-
pering. Correspondence I8 necessary.)

I such callbration is undwrisken, care amd thor=
oughness are advised,

Fig: 5-1, Paorts lllutration.



SECTION 6 - PARTS LIST

-—— .

Reter-
snce Des- Part Mame and Desoription Function DRy
ignation Ho.
A-401 bkpz Alwnimem die casting, 7 g @ 4w Hosses and 4210-D18
] ih. w/'lateh and tumbacres nﬂm ml; re metar, mpgﬁuu
four ruliber bumpars on Iun, line sextion wwd
ﬂnrﬂ top,  Gray Ermmel Epare Elnmene,
A=403 shoet, D40 thi. , Closes mek of 4210-006
Il-lﬂ-#i _Irzl-:!g Hﬂlﬂ. has hﬂ- hougling.
Gray Enaeiel,
E-4D1 w/tellon bottom cover, Measurisg Eloment 4250-020
1-7/16 1 x 3-1/4 cap din. x 1 body dia, Gold Plate. for THRULINE,
ished in power and frequency types per Table 1,
Section 4,
E-408 Line Section Agsenibly: Brass noT HF Line inseriton 4230018
sapplied w, Temale "K' commactors, S-1L/8 Iy section and
2 1-1/dw x 1-15/16n, 30-ghm line section measaring ase,
sacket Has de pack at wide.
Hickel Plate,
H-401 Carry Sirap  Black Leather, § iy botwosn sk s, Carries mefer BRAD-063
5,82 = 1/8 smction, g housing.
A0 Connectors, RF: All have 1-1/4 sy, | BF I Bed individual
’ flange, and 1/8 dia, lm‘m : m’l' s Mm& & part numbers
pinal rear, Trass, with Teflon lasulator, Nickel conreeior, listed below.
plate.  Fifteen lypes, vie
=401 Femals %" - 1-5/3%8 424002
i3 Female "EN" - 1-8/42 1. 4Z40-268
J-at Male ig" - 1378 g 4240-278
408 Female “C* - 1118 1. 4240-100
J-400 Feimale "BNC" - 1-5/92 1g. 4240-128
J-41 Male U"BRC" - 1-0/8 lg. 4240-132
J-413 Femals "LE" - 219 1g. 4240-018
J-414 Male “Lev - %k_ A240-025
J-4L5 Famals "LT - 2.1 1. 4z40-0l18
d-418 Male LT - 17 g A240-012
J=417 T/8" EIA Air Line 2-31 1. A2 40-002
J-411 E’.‘f Connector Anme =Il.l|' i ; DC Jaek for line 4250-010
m rear, lasnge soction assembly.
I,I"I overall, 58 -.“H. on connector body,
cender contact on fromi, teflon inevlatore. Nickel Pfate.
M-g01 Mi¢ronmeter: 30ua full acale. Flush 3-1/2 bake- Meter lor power peEn - 2086-002
lite case, salder terminals, special scale. ing. {For replacsment
usually fuornisbed as
B-000 Kit.
Hl@!llm-ug W&Emﬂ B-000
1 - 4220-0097-1 n-u:m,
- Bumpsr Feok
P-501 of cabile W Bras oC fi Ts00-078
Titting 1-1/4 lg x Hnﬁ-t:: B74d, u.t:u'p-nur g M-m :ﬂn
Micksl Plate. Nuvy type DS-481850. oard,
W- 403 Metor Cable Assembly: RG-58/0 cable, 2-3/4 Meter Cord. A220-007-1

Ieet long, w/de phug P-401 ot one ecd.
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NOTE:

Required length of RG-8/U Cable With Connectors
When added to Bird Model 43 Thruline

ta Equal 1/2 Wavelength

. ——

FHEQUENCY {MEGAHERTI)

1. When using UMF Plug 253 the cable length is measured from tip

o tip of center pin of plugs:

2. When uging other connectors the cable length is measwed Irom

end ta and of outer conductor of connectors,

When a “43" is used to match a load to a
transmitter and a good match is obtained,
remaving the instrument will not cause
any change in the conditions, since @
good 50ohm load can be placed at the
end of & 50-ohm transnission ling of any
length without altering conditions at the
transmitlar.

Whiat happens when the lgad is not well
matched, like an antenna with a VSWR of
L5or 207 Since the lengih of line between
& mizmatched load and the source trans-
Aorms the impedance of the load as soen
&t the sowce, line langth now becomes
eritical. I the adjustments for maximum
power transfer were made with the "43"
In place, removing it shartens the line by
4 inches, plus twa connectors. This still
is ne cause for concern at low frequen-
cles, where 4 ta 5 inches is 2 small frae-
tian of a wawelength, At higher frequen-
cies (ag above 100 MHZ), power output
and frequency of the source may be al-
facted.

It is & principle of transmission line
theory that the impedance is identical on
eithar sida of Ve wavalength. In order to
duplicate the conditions in your trans.
mission line with the 43" gither in or out
of the ling, it is only necossary to insart
or remows & one-heif wavelength.

This |s easily done by making up a
lengih of cable which, when added to the
THRULIME, sguals ¥ wavelengih at the
frequency of meagurement, {If more than
onm frecpeancy 1% involved, one cable is
resded for anch frequancy.)






