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I. DESCRIPT ION OF COMMON POINT IMPEDA CE URIDGES 
The Dcll,1 liil'c1runics MouclsC'Pl:3-1 anu CPU- IA Crn111m111 Poi111 Impedance Bridges ;ire 1nslfumc11ts Jcsigncd t'lll' 

perm;inent installation i11 1hc com1111i11 point nl':1 cl ircl"liu11.d antrnna, ur at the inpul lll'any high power RI; lo;1u. The CPB-1 A 
will handle a thrliugh power of up lo S kW• I O(Y/, ampli1udc motlul:11eu al ;.111y frequency between 5-+0 and 1650 kl lz. The W, 
CPB-1 A is the same bridge with the .:uupler box designed In handle up 10 50 kW 11f p11wer over 1hc same frequency range. 
These inslrumen ls c..111 be inst:tlkd permanent ly :11 the inpul of an Rr lu:1d 10 he measured al any lime dLiring norm:.il L1pcr-
;lling hours. 

The bridge has an R dial :111d X diaL ;md a p,incl mounted null indica ting mL'ter. The two dials :ire manipulated as 
an o rdinary bridge lo obtain a nul l as indica ted llll the panel me ter. The values o i" 1he l1>ad resistance and reac1ance can then 
be read directly from these two dials. Provision is made for mounting an RF ammele1· on the bridge p:inel. The load curren t 
can be re:iu fro m this meter and used along with the mcasun:d resistance 10 comput e the total RF power del ivered lo the 
load. Bot h models oft he common point im pedance bridge have a very low insertion effec t: that is, their installation will 
cause a very minor dis turbance of the loud being measured. The bridges can, thcrcrorc. be installed al the input of sep:trnte 
antenna transmission lines. The input impeda nce and th.: input power or the lines can then be measured. For exa mple, ir 
a directional antenna is a three-tower array, one bridge may be inserted at the common point for determining the total in­
put power to the antenna system , and a bridge may be inserted in each transmission line to determine the power delivered 
lo each tower. The engineer then has a comple te picture llf the total power and the power distribution of the antenna system. 

It has been observed on many occasions, tha t the common poin t and line input impedances of directional antenna 
systems vary from time lo time because of changes in ground condit ions and minor variations i11 the tuning clements of the 
antenna. The ordinary procedu re is to wait uni-ii after normal opernting hours and re-measure the antenna common po int 
impedances with a normal RF bridge. If th is is not done rrequen tly, the sta tion may operate for extended periods with less 
than the licensed power. The procedure for measuring lhe power and impedance of the transmission lines to each antenna 
is quite complex. The CPB-1 and C'PB- 1 A bridges make these measurements very simple. The station operator can measure 
the operating impedances and power at :lily time during normal operating hours. He can re-adjust his circuits to maintain 
his transmitter power at all times, thus assuring optimum service to the station's listeners. The knowledge of the operat ing 
impedances at all times further serves lo alert him to any component railure o r serious antenna detun ing. This permits him 
lo make corrections immediately and avoid cilalions f1H improper operation. 

II. OPERATING PRINCIPLE 
The CPB-1 and CPB-1 A bridges uperale on an extension of the di rect ional coupler principle.* The coupler box 

contains the main lr,rnsmission line wh ich delivers the entire RF power through the bridge to the load, and a secondary line A 
which collects a small sample or the RF power for impedance measurement. A sensitive RF voltme ter is self-contained in • 
lhe bridge for connection to the secondary li ne lo act as a null detector. Variable resistance and reactance standards are also 
connected lo lhe secondary line. These standards arc 111::inipulated so tha t the voltmeter reading is brought to ,:ero. Under 
this cond ition . a mathematical relation exists between the values of lhc variable standards and the load impedance being 
measured. The variable standa rds ca n. thcrc!"orc. have l'rnnt panel d ials wl1ich are calibrated directly in the resistance and 
reactance of lhe lo;id. The only in terruption made to the RF circuit by the installation of this bridge is the 9" of primary 
transmission line within the couple r box (characteristic impedance of approximately I 50 ohms fo r [he CPB-1, and 70 ohms 
for the CPB-1 A). Since only :i very small sample is taken by the seconda ry line for measuring purposes, the bridges can 
handle very large through powers. 

Ill. INSTALLATION 
The CPB-1 and CPB-1 A bridges are normally supplied mounted on a standard 19½ x 7" rnck panel. A cu tout can 

be made in the antenna phasing equipmen t fo r mounting this panel. Both bridges are also available without the rack panel. 
A dri ll template is then su pplicd. permit ling the stat ion enginee r to mount the bridge in the existing panel of the antenna 
phasor. The connec tions lo the primary line within the bridges arc brought out by flex ible straps to standoff insulators on 
the back oi the bridge box. The output connection of the bridge is connected to the common point of the antenna system 
by copper tubing, flexible straps, or coaxial cable. The input is similarly connec1ed to the transmitter. A large bolled clamp 
is supplied on the bridge box for properly grounding the instrumen t to the antenna and transmit ter ground circuits. These 
connections should be made by a '2" copper st rap o r si milar heavy conductor. Caution shou ld be taken nL. to mou nt the 
bridge so tha t ii will be direc tly in the high RF field of the an tenna lank circuit, or another inductor carryi1,J a large RF 
current. A rront panel hole and recessed insu lated mounting plate is supplied wit h the bridges for mounting the common 
point ammeter. These components are designed lo fi t standard Weston Type 308 meters, or any o ther meters having similar 
mounting holes. 

IV . ADJUSTMENTS 
The bridges are factory calibra ted and have a 1·esistance accuracy of ±.2% + I oh m and a reaetance of ±5% ± I ohm. 

When the bridges are properly installed, no adjustments are necessary lo measure the operating impedance within this accuracy A 
range. Provision is made. however. fo r field adjustment of the bridges tu make them agree exactly with the licensed common W, 
point resistance, as measured by conventional methods. Three holes are punched on top of the bridge cases. These holes are 

* Paten t Pending. 
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normally covereu hy snap-on cover plates. Screwdriver adj ustment s fllr the resistance ,rnd reactance scale arc accessible 
thrnugh these h11les. If lhe common point impedance has bee n accurately de termined by conventional bridge mcthmls. 
the rn111111on point bridges can be adjusted hy pusi1iu11i11g the Rand X dials to the measured impedance values and then 
adjusting the screwdriver controls fm an exact null. as i11dic:11ed on the frnnl panel meter of the CPB-1 und CPB-1 A. One 
resistance control is provided fur values near Ille low end o l' the resistunce range, and another for values near the high end. 
The third adjustment is a rcactam.:c atljustmenl which can be used anywhere within the reacwnce range of Ilic briuges. The 
bridges arc. then. permanent references for returning to the correct cu111111on point impedance. 

V. USE OF MODELS CPB- 1 AND CPB- 1 A 
The main use of the CPB-1 and CPB-1 /\ is for continuous monitoring of the common point impedance, as described 

above. This permits the station operator to knuw and regulate his transmitter power al all times. 11 also permits him to de­
tect changes in his antenna system which might o therwise go unnoticed. The instruments can be mounted in the input of any 
tnrnsmission line of :.i complex antenna system. They are then useful in dete rmining the power distribution th roughout the 
antenna system. the impedance match (and thus VSWR) on the transmission line, and isolating faults or changes in the :.in­
tenna system. On some occasions, it has been found tlH1t the i111pedancc of an antenna, or o ther RF load, is power sensitive; 
that is. the impedance measured al a very low power level is not correct when high powers are applied. This can be caused 
by dielectric changes in the ground system, in termittent bolted connections on the antenna towers, etc. Impedance measure­
ments can be made i:lt several different power levels wit h these instruments for investigating this effect. On some occasions. 
low efficiency or sm:.ill intem1ittent changes in the antenna adjustments have been noted and attributed to loose tower bolls. 
rusty connections, etc. These are very difficul t to locate by normal methods. With the instruments installed in I hat portion 
of the circuit, a rigger can climb the rower, tighten or move connect ions, and isolate these high resistance or intermittent 
joints. There arc many other uses or the CPB-1 and CPB-1 A which will become evident lo the engineer. once he has become 
accustomed Lo them. 

SPECIFICATIONS 

FREQUENCY RANGE: 
500 - 1650 kllz. 

POWER RA TING: 
CPB-1 - 5 kW - 100% amp. mod. continuou 
CPB-l A - 50 kW - 100% amp. mod. continuous. 

RESISTANCE-RANGE: 
30 - 100 o hms. 

REACT ANCE RANGE: 
±50 o hm s (I 000 kHz ) 

ACCURACY: 
Resis tance ±2% ± I ohm. 
Rcac lance ±5% ± l ohm. 
(Provisio n is made for you r consultant to adjust 
the <.:alibration to agree exactly with your licensed 
resistance value.) 

R.F. SOURCE: 
Your transmitter opera ting al normal o r reduced 
power acts as source - no generator is required. 

DETECTOR: 
Tuned internal dL'lector with 25 µa panel meter -

no externa l detecto r is required . BNC out put 
connecto r for use with external detector. 

R.F. AMMETER: 
Panel ho le is provided for Weston Model 308, 
31/2" square ammeter. A meter recessing bracket is 
supplied for high power appLications. A matching 
meter for your power and resistance can be 
supplied. 

TERMINALS: 
Screw terminals or standoff insula tors at rear of 
bridge box fo r connection to lubing, strap, or 
jumper to coax is provided. 

MOUNTING: 
Standard 7" x 19" engraved gray rack panel - can 
be supplied without pa nel for mounting behind 
your phasor panel (drill template supplied) . 

DIMENSJONS: Bridge box without panel 
Height: 7" 
Width: 9" 
Depth: 9¼" 
Panel Dimensions: 7" x 19" 
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