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GENER ... L .. ... DIO E X PE .. ,ME N TE .. , 

NEW ADAPTORS FOR VH F- AND UHF - TV 
COAXIAL TRANSMIS SION LINES 

Figure 1. (l .'t) Type 874·QU3 ... dcoplor tco 3\1o.inch rigid lin., 
ond (right) Typ. 174·QV2A Adoptor 10 H~·lnd'I rigid lin •. 

.For measurements of the standing. 
wave ratio and impedance of television 
transmitting antennas, adaptors arc 
necessary to connect gcneml·puq>08C 
measuring instruments to the large 
rigid lines used in the antenna system. 
Two new low·reflection adaptors from 
Geneml Hadio TYl'F. 874 Con.;"ial Con· 
nectors to 1%" \"l-l F Coaxial Line lind 
3}i" UIIF Coaxial Line now make it. 
possible to utilize the advantages of the 
General Hadio 'l'Yl'E 874 line of coaxial 
elements and of associated instnarnents 
in both \ ' IiF- and UH F-TY transmit.· 
ting applications. With these adaptors, 
the 1"'Y"}J 87-1-LB Slotted Line and the 
TYPE 1602·B Admittance l\ lcter cnn be 
used for impedance and standing.wlI\'c 
ratio m£'asuremellts, the TYPE 1021·A 

COVER PHOTO 

Standard Signal Gencrators for band· 
widtb and attcnuation measurements, 
Lhe T1'"PE 1208-A and 1209·A Oscillators 
for low·power cxcitation of circuits and 
antennas, and tbe various combina· 
tions of TYPE 874 components fo r matcb· 
ing t ransformers, diplexers, det.eetors, 
etc. The low·refleclion and hermaphro-
ditic features of the ' I'yp£ 874 COil· 
nectors and the clectrical smoothness 
of these new adaptors make them well 
suited for use in television transmitting 
mcasurement. applications where very 
low VSWR's are required to prevent 
ghosts. 

UHF ADAPT O R 

T he T YPE 874·QU3 UHF Adaptor is 
designed to make the connection be-

M.o....,iI>g $I" .. d;"g·wove rolio on 0 u·h·' 1.1 ..... ioo1 110M"" " ;,,g OllleMO 10.0 ..... 156) .... ,'" th . Typ.1602·1 
U·H·F "'d",i"orw:. M.le •. Th. bOl. of th. od",itrorw:. ",et.r hOl been r._ ... d In ord.r 10 ......... , th. imlru· 
",_, directly on th. Typ. 87 .. ·QU3 Adoptor. 

AlSO IN THIS ISS UE p,,, 
UII.Wl<E i\h: ,\SUII.E)IEXTS IN TII~: COI,Lt:GE LAUOII.,\TORY •....••..••...•. ,. . .......... 4 
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, 
Fig"". 2. 

em ... eelion of 
Typ.87"·QU3 

Adoplor to 50-011"" 
3'h-lnch 

',gld line. 

tween circuits fitted with General Radio 
TTl'''; 874 Connectors and standard 37'8" 
SO.O-ohm UHF coaxial trnllsmission 
line. The transition bet.ween the two 
lines is made by means of a tapered sec
tion of line as shown in Figure 2. This 
adaptor is provided with a RET.MA 
standard flange and anchor terminal as 
shown in Figure I, and the anchor ter
minal is made captive to the tapered 
inner conductor by means of !l 4" SCI'C.W 

wbose head is visible at the ccnte,' of lhe 
anchor terminal. 'fhe anchor terminal 
can be removed and the adaptor used as 
female clement if the locki ng screw is 
removed. However, caution must, be 
exercised when the adaptor is used in 
this connection, as the long tapered sec
tion is then supported at onc end only, 

The electrical characteristics of tbis 
adaptor arc excellent. Figure 3 shows 
thc stand ing wave introduced into a flat 
50 ohm line by a pair of typica l adaptors 
connected back to back. The mc&surcd 
values include the effects of the two 
pairs of T\'PE 874 Connectors shown in 
t.he sketch in tbe figure. 

For standing-w8.ve-ralio and imped
ance-measurement applications, the 
best rcsuhs are obtained with the mens-

OeTOGE R , 1953 

uring instrument connected directly to 
the adaptor tenninnls, si nce reflcctions 
produced by intermediate sections of 
line and connectors are eli minated. In 
field applications of the TYPE 1602-B 
UHF Admittance Meter, tbe instrument 
can be completely supported by the 
adaptor as shown if the base of the 
admi ttance meter 18 removed (S/'fJ 

cover photo). 

VHF ADAPTOR 
In the VHF band, the old standard 

51..s-ohm 1 %" coaxial line is still widell' 
used. The 'fYl"E S74-Q\,2A Ada ptor, 
shown in Figu re I , makes the transition 

fill ..... 3. Volloll.-.la"dinll·wav. ralio of Type 87 .. . 
QU3 Ado pTor a. 0 function af f •• quency. 
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OlNElt4 l 1t4DI0 EX,flltMENTIIl • 

-~~ 
,~~ 

F1o",.e 4. ero" .e(llO<l of the Type S74 .QV2A Adoptor 
to .51.S oh""l~·irlch riOid line. 

betwecn this type of line and General 
Radio TYPE 874 Connectors. A tapered 
section of line is again used for the transi
tion element. However, since the TYPE 

874 line has a 5O.(}...ohm characteristic 
impedance and the VHF line has a 51.5-
ohm characteristic impedance, a small 
reflection is produced at the junction. 
In tbe adaptor, the change in charac
teristic impedance is made directly be
hind t.he polystyrene insulator in the 
TYPE 874 Connector, 8S shown in Figure 
4. 

Wben tho TYPE 1602-B Admittance 

Meter is used to measure either admit.
tance or standing-wave ratio, using the 
null method with the meter connected 
directly to the end oC the adaptor, the 
length of the 50 ohm line is so short tha.t 
it has a negligible effect on the measure
ments over the VHF-TV band (less than 
.015 effect on the VSWH. at 200 M c 
when the VSWU is ncnr unity and pro
portionately less at lower frequencies). 
~deasurenlent.B can also be made with 
maximum accuracy using the voltage
ratio method with minor modificationl;. 

The reflection introduced by the adap
tor in addition to that introduced by the 
change in characteristic impedance pr~ 
duces lees than a 1,02 VSWR on a Oat 
line over the VHF-TV band. 

The adaptors just deecribed enable 
the television engineer to make wider 
applications of a large number oC very 
useful existing devices nnd thus BimpliCy 
hie measurement. problems. 

- R. A. SODERMAN 

SPECIFICATIO NS 

H .. We,ghll TYJ'k' 8,4-QU3, 5).ot. powuia. 
Type S74-QV2A . I U powlds. 

Cooe Word 
174-QU3 

.74.0V'4 
Adaptor ta U.H-" 3t,i, ", 50.0 ahm Rllli d un· ···1 CO.xYULT\I.,. 1 
Adapt",Ia V.H-" 1 ¥o" , 51.S a"m II.IOld Una ... COtU: 1'\'l:RK,A. 

$17.00 
46.00 

BRIDGE MEASUREME NTS IN THE 
COLLEGE LABOR ATORY 

Thl'! efficient Or.K'rll tioll of :l college 
dectronics laboratol}' for student usc 
requires the permanent installation of 
"erlnin major items of equipment.. Such 
apparatus as vacuum-tube b ridges, Q 
meters, impedance bridges, and tbe like, 
which are 80 frequently required as ac
cessories to experi ments, should be 
llvailahle wit-houL the necessity of setup. 

Tlus docs lIot menn lha t a student 
should be deprived of the opportunity 
to make his own setups. It does mean 
that a worthwhile experiment, whose 
subject is a vacuum-tube bridge, may 
require aSSCIDbling the necessary com
ponents but, when a certain amplifier 
experiment. 1'Cquires a knowledge oC t.ube 
parameters, a bridge should be available 

I 
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FlgVfe 1. Vie ... of lIudio-fTequ-,. capacitance lind Indlldonc. bridge. with o .... rolof and delKtor in 
the Ele<tronitt Gild Com...urKoliol'lloborotory 01 Th. Cooper UI\ion. 

already set up with power supplies, tone 
source, and detector. 

The accompanying photographs show 
some of the permanent installations 
which have been found useful in the 
Electronica and Communication Labora
tory of the Electrical Engineering De
partment at The Cooper Union. The 
severe dust and dirt conditions of a 
metropolitan location have led to the 
use of the hinged, counterbalanced 

wooden covers which also provide me
chanical protection of the enclosed 
equipment. 

The appamtus in Figure 1 consists of 
the General Radio TYPE 716-C Capaci
tance Bridge, TYPE 667-A Inductance 
Bridge, TYPE 1302-A Oscillator, and 
TYPE 1231-BRFA Amplifier and Null 
Detect-or with Filter. In Figure 2 are 
the TYPE 82J·A Twin·T Impedance
l\'leasuring Circuit, 1'1' PE 1330-A Bridge 

Figure 2. The Type 821-A Twin_T I",pedonee Meo,uring Clr<uit ot The Coop.r Union. A .... 1(11 "'Ield 
con .. Ih. t(lb'. top. (lnd .quip .... nt is protect.d from dlllt (lnd olh.r dO"'(lge by Ihe "I"ged c(l"er. 
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GENERAL RADIO EX PERIMENTER • 

Figure 3. View of eqllipmenl lor Ihe meOlllremenl 
of coble choroder;"lla 0112 Me with the Type 916-A 

Rodio_Frequen'Y Bridge. 

Oscillator, and National NC-57 Re
ceiver used as null detector. Among the 
uses to which t.he 716-C and 821-A are 
put is the measurement of dielectric 
constant. and dissipation factor by 
means of the1'YpE 1690-A DielectricSam
pie Holder which appears in Figure 2. 

Shown in Figure 3 are the General 
Radio TYPE 916 Radio-Frequency ~ 
Bridge, RCA WR-67 A Oscillator, and 
National NC-57 Receiver. This inex
pensive oscillator has, with occasional 
calibration, been satisfactory for this 
bridge. One experiment performed with 
this equipment makes use of the cable 
circuit attached to the wall. This con-
sists of a long line of RO-S/ U which 
branches at a tee junction to two short 
lengths of RO-ll / U, one terminated by 
a capacitive-resistive and the other by 
an inductive impedance. The circuit is 
matched at the tee at 12 Mc. The send
ing-end impedance is measured over a 
substantial range centered about this 
frequency. The cable characteristics are 
measured on samples, and verifying 
computations performed from this in
formation and the termination COll

stants. 
Figure 4 shows an installation built """' 

Figure 4. The lelup for onlenno meoluremenn 01 very-high ond ullro·high freq~nciel with the Type 
1602·A U-H-F Admiltonce Meier. The cone onlenno under meOI"'emenl i •• hown 01 the e dame IIpper 

left of the photogroph. The Ipeciol odi"'toble 'ine con be leen 0 1 the front of the led bench. 
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around the TYPE lOO2-A U-H-F Ad
mittance Meter. The usual unit osci l
lators, mixer, and the like arc provided. 
with a Ballicrnfte~ receiver as 30-M c 
detector. [t was desired particularly to 
use this equipment for antenna. imped
ance measurement. For this purpose, a 
ground plane 01 moderate size was 
mounted above an instrument cabinet 
at. a sufficient bcight 80 that antennas 
under test are lit.t1e affected by persons 
moving about the laboratory. A special 
connector constructed from a TYPE 874-
EL Ell is inserted at. the ceoter of the 
ground plane. This connector includes a 
solenoid-operated swiwh for remotely 
shortr-circuiting the transmission lioe at 
the base of the antenna. The line is made 
of brass tube and rod with the central 
conductor supported by polystyrene 
screws. 

A useful aCCC580ry to this equipment 
is the special constant-impedance ad· 
;ustable line which can be seen to the 
right. of the admit.tance meter. This is 
built up of two TYPE 874-LK Units. The 
principal purpose of this device is to 
increase the adjustable length for use 
between 100 and 500 Mc. A rack-and
pinion drive makes its operation par
ticularly convenient, aud the dangling 
patch cord of the Bingle unit. is elimi
oal.ed. 

Various antenna models equipped 
with banana plugs cun be conveniently 
connected. Typical student data. taken 
00 Ii cone antenna a re reproduced in 
F igurE' 5. 

In the conduct of this experiment as 
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with many others performed io thialab
oratory, the student is provided with Ii 

minimum outline of instruction. An 
adequate analysis of results is considered. 
the real essential of his laboratory re
port, and he is expected to Ii cons.ider
able extent to decide for himself jus t. 
what matters are worthy of a.nalysis. 
This is in accord with a general Depart
ment phil060phy which attempts to 
avoid leading the student through his 
work "by the nose," and makes a modest 
effort to anticipate the day close by 
when the student will no longer have a 
patient inst.ructor at his elbow. 

- .I ESSE B. SmmMAN 

'J'he author of the Jorcgoi/lg article i, {'rojcssor of Electrical E,~incerillfl at The 
Cooptr U,tioll. Ire arc graleJ!lllO PrQje88~Jr Sh(:l'mUll jor his CQurtesy ill mokwg 
1111's material (J~'(lifablc 10 ExPER"\I ~;Nn: H readers. 
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G E N E R A l R ADI O E X PERIM ENT ER • 
MISCELLANY 

RECENT VISITORS from overseas to 
the General Radio plant and labora
tories- Mr. D. G. _Lindsay, Engi neer, 
Amalgamated Wireless, Ltd., Sydney, 
Australia; Professor Eric Lofgren, Royal 
Technical Universit.y, Stockholm, Swe
den; Mr. Karl G. Rostrom, Engineer, 
Saab Aircraft Co., Linkoping, Sweden; 
Mr. Arnfinn Lykaas, Forsvarets Fors
kningsinstitutt, Os10, Norway; Mr. O. 
Waldo VilJafant, Mechanical Engineer~ 
ing Department, University of Puerto 
Rico; Mr. N. Shimomura, Chief Radio 
Engineer, Tokyo Sbibaura Electric 
Co., Ltd ., Japan ; ProCessor Koji Sato, 
Tokyo University, Japan ; Mr. Karno 
Watanabe and Mr. JGrokuro Hosada, of 
the Furukawa Electric Co., Ltd., Japan. 

SPEAKERS - At the National E lec
tronics Conference Luncheon, Chicago, 
September 30, H . B . Richmond , Chair
man of the Board, General Radio Com
pany, on "Opport.unities and Responsi
bilities of E mployment in the E lec
t ronics Field." 

At the West Coast 1.R.E. Conven
tion, San Francisco, August 21, R. A. 
Soderman, Engineer, on "Measurement 
Problems in V-H-F and U-H-F An
tenna Systems." 

At the August 24th meeting of the 
Portland, Oregon, Section, I.R.E., Paul 
K. McElroy, Design Engineer, on 
"What Does Current Standardi21atioD 
Mean to You?" 

LE WIS M. LYONS 

It is with great regret that we note the death, following a long illness, of 
Mr. Lewis Lyons, a partner of tbe firm of Claude Lyons, Ltd. , who have rep
resented us in Great Britain for many years. Mr. Lyons managed the Liver
pool offices and warehouse of the firm with an effi ciency and effectiveness that 
will be missed both by ourselves and our friends overseas. His place is being 
Laken by Mr. A. G. Kneen, the secretary and a. director of the firm. 

GENERAL RADIO COMPANY 
275 MAS SACHU SETT S AVENUE 

CA MBR IDG E 39 MA SSACHU SETTS 
TEL EP HONE : TRGwbrJd2e S· H nO 

BRANCH ENG IN EE RIN G O FFI CES 
MEW YORl( S. MEW YORK 

9G WE51 STAHl 
TEl. - WOrU 2·5111 

LOS ANGELES lI. CALIFOUIIA 
!eGG !tORTH SEWARD ST REET 

IEL._HOII , .... d t·UU 

CHICAGO 5. ItliNOIS 

REPA I R S ER VICE S 

HI HU IN MIC HI GAM AVENUE 
JE l. - WH ... 2.lln 

CANADA WEST COAS T 
W[STERN IMSTftUMENT co. IULY EN GIN EERI NO . LTD. 

IlS NORTH VICTORY BOULEVARD 
8URUN~ . CAliFOUIA 
TEl.-1I0ckuU l·lOll 
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