
NEW COAXIAL ACCESSORIES-ADAPTORS, 
LINE STRETCHER, COMPONENT MOUNT, BALUN, 

TERMINATIONS, AND INSERTION UNIT 
e EA R LY IN THE DEVELOPMENT 0 F R A D A R ,  the :importance 

of smooth coaxial connection became evid nt, and coaxial measuring 

equipment was found nece ary to achieve them. The virtu of com­

pletely hielded structures with uniformly di tributed parameters and 

simple geometric configuration were qui kly recognized, and a tre­

mendou effort was put forward to bring coaxial measurement tech­
niques up to a level adequate for accurate mea urem nt. Ou of hi 

work came widespread use of the lotted line, the directional coupler, 

the "line stretcher," the wave-guide-below-cutoff attenuator, the 

matching section, the balun, the "magic T," and all the other items of 

figure 1. View of the Type 87 4 - M Component Mount as set up for measuring a resistor at 
500 megacycles with the Type 874-LK Constant-Impedance Adjustable line and the Type 

1602-A Admittance Meter. 
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GENERAL RADIO EXPERIMENTER 2 

microwave "plumbing." However, most 
of these devices were developed for rela­
tively narrow frequency ranges. Accu­
racy was important. Flexibility and 
versatility in use were secondary. 

At the end of the war it became clear 
that commercial use of the entire portion 
of the spectrum sampled by radar was 
inevitable. Therefore, the manufacturer 
of measuring equipment was faced with 
the problem of synthesizing the devices 
and methods that had been devised for 
specific frequencies into a universal 
system that would cover a wide fre­
quency range extending downward to 
the lower frequencies where lumped­
parameter devices are satisfactory and 
upward to the high frequencies where 
wave guide and cavity devices become 
desirable. 

Out of a study of this problem grew 
the General Radio TYPE 87 4 line of 
coaxial elements. The element of fle-xi­
bility is achieved by making various 
component parts plug into one another 
readily, and the element of versatility is 
obtained by making a sufficient variety 
of component parts. 

The common element in this inte­
grated line of parts is the TYPE 87 4 

Figure 2a. Type 874-QNP and -QNJ Adaptors 
to Type N Connector, 

Figure 2c. Type 87 4-QBJ and -QBP Adaptors 
to Type BNC Connector. 

Coaxial Connector. 1 It was considered 
essential from the beginning that a con­
nector be used that would plug into 
another identical connector. Experience 
had shown that combinations of ele­
ments not originally anticipated would 
be found useful and that male and 
female connectors would complicate this 
added usefulness. 

The various connectors that had been 
developed during the war were reviewed, 
and it was found that nothing was avail­
able that would meet this need. The 
TYPE N Connector had been established 
as standard, and a continuing program 
of development had brought its mechan­
ical design and electrical performance to 
a high degree of perfection as a general 
system connector. As a connector for an 
integrated line, however, it failed to 
meet the requirement that any connector 
plu� into any other connector since it 
was basically a male-female design. It 
was, therefore, decided that a new con­
nector, designed specifically for measure­
ments, was needed. 

Ideal specifications for this new con­
nector were agreed upon as follows: 
1w. R. Thurston, "A Radically New Coaxial Connector 
for the Laboratory," General Radio Experimenter, Volume 
XXIII, No. 5, October, 1948. 

Figure 2b. Type 874-QCJ and -QCP Adaptors 
to Type C Connector. 

Figure 2d. Type 874-QUJ and -QUP Adaptors 
to Type UHF Connector. 
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1. Each connector should plug into 
any other connector. 

2. Electrical characteristics should be 
at least as good as those of the TYPE N 
Connector. 

3. The connector should be adaptable 
to mounting on panels, solid-outer-con­
ductor coaxial lines, or flexible cables 
without basic change. 

4. The connector should accept not 
only other connectors of the same type 
but also TYPE 274 Banana Plugs. 

5. The connector should be designed 
as a quick-connect-and-disconnect in­
strument connector rather than as a 
system connector with provision for 
locking junctions together,2 pressurizing, 
etc. 

6. The characteristic impedance 
should be 50 ohms to simplify calcula­
tions and to approximate the character­
istic impedance of TYPE RG Cables in 
widespread use. 

These objectives were ultimately 
achieved and the success of the TYPE 
87 4 Connector in meeting general labora­
tory requirements has been amply 
demonstrated. In General Radio equip­
ment, its advantages have been so ap­
parent that it has been adopted through­
out as a universal connector, not only 
for v-h-f and u-h-f devices, but also for 
lower-frequency equipment where the 
shielding and small ground inductance 
of a coaxial connector are essential. 

A virtually complete line of high­
frequency coaxial measuring equipment 
has been designed around the TYPE 87 4 
2An external spring-type lock is available. 

Figure 3. VSWR as a function of frequency for typical 
adaptors. Measurements were made on pairs of 
adaptor units, as shown in the sketch, and, hence, the 
standing-wave ratios shown are the totals produced 
by two pairs of Type 87 4 Connectors plus a pair of 

UG-type (i.e., N, C, or BNC) connectors. 

O C TOBER, 1952 

Connector. Most of these pieces have 
been previously announced and are now 
widely used throughout industry and in 
educational institutions. They include 
a slotted line, admittance meter, bolom­
eter bridge, and a variety of accessory 
equipment. 

To make the features of this line of 
coaxial equipment as universally avail­
able as possible, the General Radio 
Company now offers (1) a line of adap­
tors which will permit interconnection 
of TYPE 874 equipment with other com­
monly used coaxial systems, (2) a con­
stant-impedance line stretcher, (3) a 
compJnent mount to facilitate the 
measurement of resistors, capacitors, 
inductors, and other circuit elements, 
( 4) a balun for converting balanced to 
unbalanced impedances, (5) short and 
open circuit terminations to aid in 
setting up measuring equipment, and 
(6) an insertion unit for mounting arbi­
trary coaxial networks. 

ADAPTO R S  

The new TYPE 874 Coaxial Adaptors 
are designed to connect measuring 
equipment using TYPE S7 4 Coaxial Con­
nectors to other pieces utilizing any of 
the common high-frequency coaxial con­
nectors -TYPE N, TYPE C, TYPE 

t.14 
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GENERAL RADIO EXPERIMENTER 4 

B , and rlYP · UHF.3 These adaptors 
are hown in Figure 2. Their excellen 
electrical characteri tic ' are illustrated 
in the plots of VSWR versus frequency, 

hown in Figure 3. The use of these 
adaptors make it possible to utilize the 

advantages of the 'IYPE 874 line when 
measurements are made on equipmen 

fi ted with military-type connectors. 

The availability of both male and 
female adaptors makes possible the con­

version to TYPE 87 4 Connectors with a 
minimum of interconnecting elements. 
3Drawings 874-QHP and 874-QHJ are available for manu­
facturing adaptors to TYPE H Connectors. 

4 UHF connectors do not have a constant impedance and 
introduce an appreciable reflection in the line at the 
higher frequencies. 

TYPE 874 A DA PTO R S  

Type No. 

874-QNP 
874-QNJ 
874-QBP 
874-QBJ 
874-QCP 
874-QCJ 
874-QUP 
874-QUJ 

Elements Used in Adaptor Code Word Price 

Type 874 Connector and Type N Plug Connector . • .  

Type 874 Connector and Type N Jack Connector . .. 
Type 874 Connector and Type BNC Plug Connector. 
Type 874 Connector and Type BNC Jack Connector. COAXBOGGER 

OAXC FFER 
COAXCOGGER 

OAXY PPER 
COAXY DER 

$4.50 
3.75 

6.00 
S.75 
6.50 
4.75 
4.25 
4.00 

Type 874 Connector and Type C Plug Connector . .  . 
Type 874 Connector and Type C Jack Connector .. . 
Type 874 Connector and Type UHF Plug Connector . 
Type 874 Connector and Type UHF Jack Connector. 

TYPE 874-LK CONS TA N T-IMPED A NCE A DJUSTA BLE LINE 

Measurement on 50-ohrn coaxial ys­
tems can be greatly facilitated if the 

length of tran mission lines in the y -
tern an b adjusted without intro­
ducing appreciable di continuitie . 

It i u ually not possible to measure 

impedance directly a the location of 
an unknown, because some length of line 
exi ts between the poin at which the 
mea urement is made and the point at 
'vhich it is desired. This line length may 
be a piece of coaxial cable necessary to 

onnect the measuring instrument to an 
inacce sible unknown, as, for instance, 
an antenna; it may be in the measuring 

equipment, as, for example, in the TYPE 
1602-A Admittance Meter, which meas­

ures the admittance at a point 5 cm. 
from the unknown connector; or it may 
be in the structure of the unknown itself. 
The necessary corrections for this line 

length are simple and straightforward 
when made with he aid of a Smith 

hart, but become tediou. when a long 

series of measurements is to be made. 
The need for these corrections can 

be eliminated if th elec rical distanc 
between the measuring point and the 

desired point can be made equal to an 
integral number of half-wavelength . 

This can be easily accomplished by the 
use of a line of adjustable Ieng h (line 
stretcher) inserted between the unknown 
and the measuring device, provided the 

line has a uniform characteristic i m­
pedance. Conventional adjustable line , 

however, do not have a constant char­
acteristic impedance as the length is 
varied and are, therefore, not satisfac­
tory for this purpose. This di advantage 

is eliminated in the TYPE 874-LK Con­
stant-Impedance Adjustable Line shown 
in Figure 4. 

This air-dielectric coaxial line ha a 
maximum length of 80 cm. and a m1n1-

mum length of 58 cm. with an adjust-

Figure 4. View of the Type 87 4-lK Constant-Impedance Adjustable line. 
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ment range of 22 cm. The line is fitted 

with TYPE 874 Coaxial Connector at 

each end and a locking mechanism for 

main aining the adjustment. 

The ratio of the diameter of the 
inn ·r and outer conductors, and hence 

the characteristic impedance, is held 

constant at all points along the line. 

This is accomplished by having the inner 
and outer conductors slide a different 

points as shown in Figure 5. No signifi­

cant electrical discontinuities are intro­

duced by the steps because th tray 

capacitance re ulting from the abrupt 

changes in diameters are compensated 
by slightly off etting the steps in the 

inner and outer conductors. Because the 

characteri tic impedan e i constant, 
this line is aperiodic and thus can be 

u ed over a wide frequency range. The 

' SWR of a typical line as a function of 

frequen y is hown in Figure 6. 
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figure 6. Voltage-standing-wave ratio as a function 
of frequency for a typical Type 87 4- LK Constant­
Impedance Adjustable Line. These values include the 
VSWR of two pairs of Type 874 Connectors, and the 
magnitude plotted at each frequency is the maximum 
of several measurements made with different settings 

of the line. 

In impedance mea urement, the error 

introduced by the adju table line is a 

function of the fr quency and the un­

known imp dance. The maximum error 

OCTOBER, 1952 

SLIDI G CONTACTS 

Figure 5. Simplified cross section of the adjustable 
line, showing how the sliding contacts are arranged 
to hold the characteristic impedance constant as the 

length is varied. 

is proportional to the VSWR of the ad­

justable line it elf when terminated 
in 50 n. 

A line of this type has many uses. In 
addition to using it a a half-wave line 

to eliminate line corre ion , one can 

adjust the measuring-point- o-desired­

point di tance to be an odd number of 

quarter wavelengths and th reby con­

vert an admittance reading device into 

an impedance reading de ice and vice 

versa. This line can, for in tance, be used 

in thi way to increa e the accuracy and 

range of measuring instruments, par­
ticularly the TYPE 1602-A Admittance 

Meter, a a converter of low impedance 

(high admittance) to low admittance, 
which can be measured with greater ac-

uracy than high admittance; it can also 

be used to make the admittance meter 

direct reading in impedance. In a 

matched system, on the other hand, no 

admittance variation occurs, bu the line 

can be u ed to obtain a con tan -magni­

tude, variable-phase output oltage. It 

ha been used to provide differently 

phased voltage for lement of an an­

tenna array. 

On of the common uses for the ad­

ju table lin is in a mat hing ection for 

converting a load impedance to the char­
a teri tic imp dan e of a line ystem. 

Proper matching i often ne es ary. It 

minimizes standing-wave ratio and th 
accompanying line lo s; or enables one 

to draw maximu1n power from a ource. 
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SOURCE ----I 
TYPE 874-T 

TEE SECTION 

TYPE 874-020 
or -050 

ADJUSTABLE STUB 

/ 
TYPE 874-LK CONSTANT IMPEDANCE 

ADJUSTABLE LINE 

Figure 7. Functional diagram of an impedonce­
matching transformer mode up of coaxial elements. 

In matching for unity standing-wave 

ratio a point on the lin 1 found at 

\Yhich the real part of th effective ad­

mittance i equal to the characteri ·tic 

admittance, and a shunt u ceptanc , 

u ually in the form f an adju table­

length short- ircuited line i in erted to 

can el ou the imaginary part. Thus the 

line \Yill appear 1nat ·heel on th g n­

erator side of the shunt u ceptance. 

The matched condition can be d t ·r­

mined by mea urement with the ad­

mittance 1neter or the slotted lin . 5 A 
matching ection utilizing thi principle 

is hown in diagrammatic form in Figur 

7. It on i t of a TYPE 874-LK Adju t­

able Line a TYPE 87-1-T Tee and a 

TYPE 874-D20 or D50 Adjustable tub. 

'iVhen it is d ir d to drav\· max imun1 
pow r from a gen ra or, the generator 

must face the conjugate of it int rnal 

imp dance . Experimentally thi ondi­

tion can b a hieved by adj usting the 

transformer element until the po\Yer 

dis ipated in the load i a maximum. 

SR. A. oderman and v\T. :\I. Hague, '' -H-F ::VI easu.r -
ments wi1'h the TYPE 74-LB Slotted L\nP," General 
Radio E:rperim.enter, NoYember, 1950. 

SPECI F ICATIONS 

Impedance: 50.0 ohm . 
Length: Maximum, 0 c rn . . ; n1ini111um, 5 cm.; 
ndju tm nt rrmge, 22 cm. 

Type 

VSWR: Less than 1.10 at 2000 Mc; �tpprnxi­
rnately lin a.r with frcqu ncy at lower frc­
qu ncie . 
Terminals: TYPE 74 Coaxial Connector'. 

Code Word Pric 
874-LK Constant-Impedance Adjustable Line . . . . . . . . .. . . . I OAXKEEPER $ 36.00 

THE TYPE 874-M COMPONENT MOUNT 

The measurement of th admittance 

or impedance of components at high fre­

quen cies i complicated by many factors, 

the most important of \Yhich o-enerally 

are: 

(1) The component' arrangement ·n 

the circuit in which it i to be used, par-

BEAD 

�=======:::::::::--... Slj]ELD CAN 

UNGROUNDED 
TERMINAL 

ROUND PLATE 

SHIELD 
,SPRING 

LOCK 

ticularly the length of its own lead , and 

its posi ion with respe ·t to ground and 

other circuit elem nts. 

(2) The reactance of leads u ed to 

connect the component to the measurino­

device, and stray capacitance of th 

measuring terminal to which the I ads 

are connected. 

The complication re ulting from (1) 
can be minimized by approximating as 

closely a po sihle the contemplated n­

vironment; tho. e from (2) by u ing a 
coaxial onnecting ystem whose eff ct 

figure 8. Cross section of the component mount. 
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POLYSTYRENE'._ •--- 3cm--------' 
BEAD 

POSITION OF 
EFFECTIVE: 
OPEN CIRCUIT 

Figure 9. Cross-section diagrams of the Type 874-
WN3 Short-Circuit Termination and the Type 87 4-

W03 Open -Circuit Termination . 

can be readily compute 1 or compen­
ated. 

The TYPE 874-M Comp nent Mount 

ha b n d igned with the e obj ectives 

in mind. It provides a hielcled enclosure 

of conv nient size within "\Vhich a com­
ponent can be mounted in a variety of 
way , thereby enabling the u er to ap­
proximate a circuit environment closely. 
:Mounted on a TYPE 874-B Coaxial Con­

nector it connects to a TYPE 87 4-LB 

Slotted Line or TYPE 1602-A Admittan e 
Meter through a ·mooth 50-ohm coaxial 
system that makes correcbon or com­
pensation for "l ad" length imple and 
straightforward. 

A sketch of the mount i hown in 

Figure 8. The end of the center con­
ductor of a ection of 50-ohm air line 

is u ed as the ungrounded terminal and 
the outer conductor is extended in the 

form of a disc for a ground plane. The 

unknown is connected between the 

center conductor and the ground plate. 

It is connected by screw · or binding 
post , which are provided. Several 
mounting holes are ananged on the 

ground plate to provide a yariety of 

OCTOBER, 1952 

spacing. - Yz in h, �in h, 1 inch, and 
l}i inch. If ne ar a larger ground 
plate can be installed or the ground 
plate an be removed ntirely and the 
center unit mounted directly on the d -
vice und i· te ·t. The hield cov r i ola.t 
the unknown from external elec ro. tatic 
or el tromagneti · interference. 

To correct for the effect of the coaxial 

line onnecting the mea uring point and 
the component to be measured, one must 
know the line length accurat ly. The 
line length can be determined inos t 
readily by an impedance mea urem nt 
with the line terminated in a hort o.r 
open circuit at the terminal. to "\vhich 

he component i to be conne ted. A low­
inductance di c, supplied with the unit, 
can be crewed into the center terminal 
in plac of the unknown to hort-circuit 

the system. at the ground plane. 

Alternatively, to avoid the need for 
di connecting the ·omponen t to be 
measured from its mounting, the entire 

omponent mount an b inplugged and 
a T PE 87 4-W�3 Short- ircui Termi­

nation or a TYP E  874-'\¥ 3 Open-Circuit 

Termination can be nbstituted. These 

termination , supplied a a ·ce orie 
place a ·hort or open cir · uit at a distan 

of 3 cm_ from the head in the coaxial 
conn ·tor, a di. tanc equal to that h -
tween the bead and the ground plane in 

Figure 10. View of the component mount plugged into 
a General Rodio slotted line for the measurement of o 

resistor. 
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the componen mount. These units are 

...,hown in Figure 9. 
The effect of the coaxial line can be 

calcula ed from ti·ansmission-line equa­

ti n or read from a Smith chart· or it 

figure 1 1. Frequency characteristics of t wo composi­
tion resistors as measured with the Type 87 4-M Com­
ponent Mount, the Type 87 4 -LK Con.stont-lmpedance 
Adjustable Line, and the Type 1602-A Admittance 

Meter. 

can be eliminated by in erting a TYPE 

874-LK Con taut-Impedance Adjust­

able Line between the measuring device 

and the component mount. The TYPE 

874-M Component Mount is '" 11 uited 

for mea urements on re istors, capaci-

ors, inductors, and other small com­

ponents. Figures 1 and 10 show the com­

ponent mount v. ith the General Radio 

Slotted Line and Admittance Meter. 

Figure 11 show the result of a set of 

measurements made with the TYPE 

874-M Component Moun and the 

TYPE 1602-A Admittance Meter. 

SPECI F ICA TIONS 

Frequency Range: d-c to 5000 Mc. 
Accessories Supplied: One TYr"" 874-WN3 Shor -
Circui Termination, on TYPE 874-W03 
Open-Circuit Termination. 

Type 

Other Accessories Recommended: One TYPE 874-
LK Con ·taut-Impedance Adjustable J_.ine. 
Dimensions: Diameter of ground plate, 3 inches. 

Height of shield can, 2% inche 
Terminal: TYPE 874 Coaxial Connector. 

Code Word Price 
874-M Component Mount . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I COAXYMOU 'I' $2 5.00 

THE TYPE 874-UB BALUN 

The TYPE 87 4- B Balun brings to the 

measurement of balanced impedances 

th imple, accurate techniques already 

highly developed for coaxial systems. 

The need for mea urement of hi kind 

is growing rapidly 'vi th the use of bal­

an ed systems in television and com­

munications, and satisfactory quipment 

ha not previouslv been available. 

For accurate impedance measure­

n-ient , it has generally been found im­

practical to use conventional transform­

er to effect the onver ·ion from bal­

anced to unbalanced impedanc because 
of losses and limited frequenc range. 

The TYPE 87 4-"C B Balun has there£ ore, 

been de igncd t u-e an artifi ial half-

Figure 12. View of the Type 87 4-UB Balun with two 
Type 874-020 Adjustable Stubs and two Type 874-
ll 0 Air Lines as tuning elements. The 3 0 0-ohm con­
nector is shown in the foreground. The balun is shown 

mounted on a Type 874-Z Stand. 
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wave line, which, when tuned to th 
operating frequency, makes th de ired 
conversion accurately and without ap­
preciable loss in the balun itself. The 
balun, hown in Figure 12, can be u d 
ov r a frequency range from 50 to 1000 
megacycle . It is made tunable so that 

he be t p ible a curacy can be ob­
ain d at any frequency within it range. 

The basic theory und rlying the oper­
ation of the balun is a follows: 

The voltage appearing at one end of a 
tion of ransmission line, an integral 

number of half-wavelengths long, i 
equal in magnitude and 180 degr s out 
of phase with the voltage at the other 

nd, independent of impedance. In addi­
tion, the impedance appearing at n 

nd is equal to that at the other end. If a 
half-wavelength lin is connected as 

hown in Figure 13, it provides a bal­
an ed output from an unbalanc d input, 
and vice versa. The unbalanced voltage 
is equal o the voltage from either bal­
anced terminal to ground, tha is, on 
half the voltage betv. een th balan ed 
terminal . The irnpedanc seen at the 
unbalanced terminal will be one quarter 

he impedance at the balanced t rminal . 
The u e of an actual half-wavelength 
ction of lin restrict the frequency 

range greatly unless many different 
length of lin are used. A much wider 

Figure 13. Diagram showing how a half-wave line 
operates as a balanced-to-unbalanced transformer. 

TO 
UNBALANCED 

MEASURING 
DEVICE 

BALANCED LINE 

},. -2-
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frequency range can be obtained by 
using a semi-artificial or loaded half­
wave line as shown in Figure 14. The 
principle of operation of the ar ificial 
half-wave line has been described pr -
viously.6 

The TYPE 74- B Balun on ists of 
\VO connector blocks with terminals for 

connecting various length of line and 
hunt tuning element to cover a wide 

frequency range. The balun is adjusted 
for proper operation at a particular fre­
quency by m an of the hunt tuning 

lem nt . The nece sar. m a urem nt 
to indicate correctness of tunino- adjust­
ments are conveniently made with he 
TYPE 1602-A Admittance M ter. 
TYPE 874-WN3 Short- ircuit Termina­
tion and a TYPE 87 4-W03 Open- ircuit 
Termination are supplied with the balun 
to facilitat tuning adju trnent . At the 
higher frequencies, TYPE 874-D20 Stubs 
are used a tuning elements, and at the 
lower frequencie TYPE 874-V Variable 
Capacitors are used. Figure 15 how the 
frequency ranges obtainable with vari­
ous combina ions of elements. 

Th unbalanced end of he alun i a 
TYPE 87 4 oaxial Connector, and thus 
the balun can b used with any General 
Radio mea urino- equipm nt and, by 

sn. B. inclair, "Measuring Balanced Impedances with 
the R-F Bridge," General Radio Experimente:r, Volume 
X II, o. 4, eptemb r, 1942. 

Figure 14. Diagram of a loaded, or semi-artificial 
half-wave line, which can be tuned over a wide fre­

quency range. 

ADJUSTABLE TUNING 
ELEMENT ,; I 

BALAll!CED LINE 
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means of the previously described adap­

tors, with equipment of almost any 

other manufacture. 
When the balun is used with the TYPE 

l 602-A Admittance Meter and the TYPE 

874-LK Adjustable Line, the adjustable 

line can be set so that the effective dis­
tance between the unbalanced terminals 
of the balun and the measuring point in 

the admittance meter is an odd number 

of quarter wavelengths. Under these 
conditions the admittance meter read­

ings multiplied by ten give the actual 
balanced impedance in ohms. Figures 

16 and 17 show the balun in operation. 
In order to minimize errors, the bal­

anced line under measurement should 

Figure 16. The Type 87 4-UB 
Balun in use with a slotted 
line to:"measure 300-ohm twin - -

lead. 

Figure 15. TlHling ranges of the balun for various 
combinations of tuning elements as listed in the speci­
fications (next page). Note that the complete UHF-TV 

range is covered by a single combination. 

have its characteristic impedance remain 

constant right up to the terminals of the 

balun. The line impedance may be ap­

preciably affected by the proximity of 

the grounded balun block; and, hence, 
for the most accurate results, a terminal 

unit designed for the line to be tested 
should be used for connection to the 

balun. The TYPE 874-UB-Pl, a terminal 

unit designed for 300-ohm twin lead, is 

supplied with the balun. This is shown 

in Figure 12. This terminal unit is equiv­

alent to a short length of 300-ohm line 

and compensates for the presence of the 

balun block. When it is used for measure­
ments on 300-ohm twin lead, it insures a 

constant 300-ohm characteristic imped­

ance directly to the balun terminals. If 

desired, balanced lines having other 

characteristic impedances can be meas­

ured using the 300-ohm terminals if cor­
rections are made for the equivalent 
length of 300-ohm line in the terminal 

unit. Data for this correction are sup­

plied in the operating instructions that 

accompany the instrument. 

Figures 18and19 show typical measure­
ments made with the TYPE 87 4-UB Balun. 

Figure 17. Balun, with line 
stretcher and admittance 
meter, arranged to measure a 

UH F fan dipole. 
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Figure 18. Measured vs. calculated values of suscept­
ance for various short-circuited lengths of 300-ohm 
balanced line at 400 megacycles. Measurements were 
made with the Type 87 4-UB Balun and the Type 

1602-A U-H-F Admittance Meter. 
0::: 
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Figure 19. Measured values of resistance, reactance, 
and VSWR of the fan dipole shown in Figure 17. 

0 -200 
400 500 

SPECI F ICATIONS 

600 700 800 
MEGACYCLES 

Circuit Termination. 

900 1000 

Frequency Range: 50 to 1000 Mc with proper ac­
cessories (see Figw:e 15). 

Accessories Supplied: One TYPE 874-UB-Pl 300-
ohm Terminal, one TYPE 874-WN3 Short Cir­
cuit Termination, one TYPE 874-W03 Open-

Other Accessories Recommended: One TYPE 874-
LK Constant-Impedance Adjustable Line 
(when used with the TYPE 1602-A Admittance 
Meter), and one TYPE 874-Z Stand. 

Figure 15 
Curve 

(d), (e) 
(c) 
(b) 
(a) 

Accessories Required for Various Frequency Ranges: 

Frequency 
Accessory Equipment Range 

2-Typc 874-D20 Adjustable Stubs ................................ 470-1000 Mc 
2-Type 874-D20 Adjustable Stubs and 2-Type 874-LlO Air Lines. . 350-525 Mc 
2-Type 874-D20 Adjustabl Stubs and 2-Type 874-L20 Air Lines. . . . 275-380 Mc 
2-Type 874-D20 Adjustable Stubs and 2-Type 874-L30 Air Lines. . . . 225-280 Mc 
2-Type 874-D50 Adjustable Stubs and 2-Type 874-L30 Air Lines. . . . 170-280 Mc 
2-Type 874-VC Variable Capacitors + Lengths of Line7 . • . . • • . . . 50-300 Mc 

7Actual lengths required for operation in this frequency runge will be available in the near future. \Vrite for 
information. 

Type 

874-UB 
874-020 
874-0 50 
874-L 10 
874-L20 
874-L 30 

Balun . • • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Adjustable Stub (20 cm.) • . . • . . . . . . . . . . . . . . . . . . . .  

Adjustable Stub (50 cm.) . . . . . . . . . • . . • . . . . . . . . . . .  

50-QAir Line (10 cm.) • . . . . . . . . . . . . . . . . . . . . . . . . .  

50-QAir Line (20 cm.) • . . . . . . . . . . . . . . . . . . . . . . . . .  

50-QAir Line (30 cm.) .......... .... ... ........ . 

Code Word 

COAXYBALUN 
COAXTUBBER 
COAX:BIGGER 
COAXDECKER 
COAX VENTER 
COAX'J'RIPI. Y 

Price 

$70.00 
10.50 
12.00 

6.50 
6.50 
7.50 

> 
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G E N E RA L  RADIO EXPERI M E N T E R 1 2  

TYPES 874-W 0 3  A N D  874-WN3 OPEN- A N D  

SHO R T-CI R CU I T TE R MINA TIONS 

The e units, wh ich are furni hed as 
acce sories with the TYPE 87 4-M om­

ponent Mount and the TYPE 874- U B  
Balun, are available separately. They 
present an open or short circuit at a 
poin exac tly 3 cm. beyond the face of 
the bead in the TYPE 874 Connector. As 
has been mentioned before, this distance 
corresponds to the distance between the 

Type 

conn ctor bead and the ground plane in 
the TYPE 874- M Component Mount and 
the distance between th connector bead 
and the unbalanced terminals in the 
TYPE 874-UB Balun. The TYPE 874-
W03 Open-C ircuit Termination i de­
signed to compensat for fringing apaci­
tance. 

Code Word Price 
874-W0 3 
874-WN 3 

Open- Circuit Termination . . . . . . . . . . . . . . . . . . . . . . · I Short-Circuit Termination . . . . . . . . . . . . .. . . . . . . . . . . 

COAXYTRIPO 
OAXYTRI U 

$2.50 
3.75 

TYPE 874- X INSE R TION UNIT 

Figure 20. Two views of the Ty pe 87 4-X Insertion 
Unit. The left-hand v iew shows how circuit elements 

can be conveniently mounted in the structure. 

cess to a region in ide of about 2 inch e  
in length and Yi 6 inch in diameter. In 
this region between the TYPE 874 Con­
nectors, almost any arbi rary arrancre­
ment of small compon nt , such a 
re istors, capacitors, or inductor , can 
be mounted . The insertion unit, shown 

in Figure 20, has been used as a shielded 
housing for impedanc matching net­

work , attenuator pad , VHF trans­
formers, filters, and a variety of other 
network . 

This unit i a hollow cylind r fitted 
with TYPE 874 Connectors at each end . 
I ts cover sleeve lides back to allow ac-

Type Code Word 
874-X J Insertion Unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I COAXHOPPE R 

Price 
$ 10.00 

All TYPE 874 Connectors are covered by U. . Pat nt o . 2, 1 25,8 1 6  and 2,545,847. 

G E N E R A L  R A D I O  C O M P A N Y  
2 7 5  M A S S A C H U S E T T S  A V E N U E  

C A M B R I D G E  3 9  M A S S A C H U S E T T S  
T E L E P  H 0 N E :  TR owbridge 6 - 4 4 0 0 

B R A N C H  E N G I N E E R I N G  O F F I C E S 
N E W  Y O R K  6 ,  N E W  Y O R K  

9 0  W E S T S T R E E T 

T E L . - W O r t h 2 - 5 8 3 7  

L O S  A N G E L E S  3 8 ,  C A L I F O R N I A 
1 0 0 0  N O R T H S E W A R D  S T R E E T 

T E L . - H O l l y w o o d  9 · 6 2 0 1  

C H I C A G O  5 ,  l l l l N O I S  

9 2 0  S O U T H  M I C H I G A N  A V E N U E  

T E L . - W A b a s h  2 - 3 8 2 0  

I 
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