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

TERMINATIONS, AND INSERTION UNIT 
.EARLY IN THE DEVELOPMENT OF RADAR , the importance 
of smoot h coaxial connections became evident, lllld coaxial mctlSUl'ing 
('quipmcilt was found tlC('CSSal'y to tu::hic,'c them. Th(' virtues of com­
pletely shielded structures with uniformly distrihuted pammcters m}(J 
si mple geometric configurations were quickly l<'Cognized, and 11 tre­
mendous effort was put forward to bring cOHxial mcll .... urcmcnt tech­
niques lip to a 10\'01 adequllte for accumtc mcn.surcmf'ni. Out. of this 
work cnme widespread usc of the slotted line, the dircctional coupier, 
the " line stretcher," the WIlVe-b'llide-bclow-clltofT tlttcnulllor, the 
match ing section, the balull , the " magic T," and all the other itcms of 

Fillure I. View of the Type 87 " ·M Componeni Mounl 0' ,el up for mea,"rinll 0 re.i.'or 01 

500 mellatycl ... with the Type 87"-lK Con.'onl-Impedance Adjudabl. line and the Type 
1602_A Admittance Meier. 
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GENERAL RADJO EXP ERJMENTER , 
microwave "plumbing." 1!owever, most 
of these devices were developed for rela,~ 
tively nanow freque ncy ranges. Accu~ 
racy was imporlant. F le.xibility and 
versatility in use were secondary. 

At the end of the wnr it became clear 
that eommel'cial usc of the entire portion 
of the spectrum sam pled by radar was 
inevitable. Therefore, the manufacturer 
of measuring e!lui pmcn t was faced with 
the problem of synthesizing the devices 
alHl 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 .B adio TYPE 874 line of 
coaxial elements. The element of flf'xi~ 

bility is achieved by making various 
component parts plug into one another 
readily, and t.he element of versatility is 
obtained by making a sufficient variet,y 
of component parts. 

The common eiemE'nt in t.bis inte­
grated line of parts is the TYPE 874 

f igl/re 2a. Type 8i""-QNP and _QNl Adaplon 
10 Type N Conneclar. 

figl/re 2c. Type 874.Q8J and .Q8P Adaplor. 
10 Type 8NC Conneclar. 

Coaxial Con nector.' I t. was considered 
essential from the bcginning t.hat. a con- ~ 
nector be used that would plug into 
another identical conncctor. Experience 
had shown that combinations of ele­
ments not originally anticipat.ed would 
be fOlmd useful and that male nnd 
female connectors would complicate this 
added lIsefulness. 

The various conncctOl"S that had been 
developed du ring the wllr were reviewed, 
and it was found that nothing was avail~ 

able that would meet. this need . The 
TYPE N Connector had been establlshod 
as slandard, and a con t.i nuing program 
of development. had brought its mcchan~ 
ical design nnd electrical performance to 
a high degree of perfection as a genera.l 
system connector. As a connector for nn 
integra.ted line, however, it fai led to 
meet the requirement. thtl.t. any connector 
plu~ into any other connector siuce it. 
was basically a malc-female design. It *""'" 
wus, thCl'cfore, decided that u new con~ 
nect.or, designed specifically for measure­
ments, was needed. 

[deal specifications for this new con­
nector were agreed upon as follows: 

' 11'. It. ThW"f'ton. "A lwli""Uy Ne'" eo .. i,,1 Conn"'-"tOr 
rn, ~he l .... bor .. \.Q,y ... G~ Radio E",_imrnlffr, Volub>e 
XXIII, No.5, o."."ber. 19-18. 

Figure 2b. Type 87"-QCJ Qnd -QCP Adaploro 
10 Type C Canneclor. 

figl/re 2d. Type 8i""·QUJ Qnd ·QUP Adaplaro 
la Type UHf Canneclar. 
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, 
I. Eu.ch connector should plug into 

- (lny other conncetor. 
2. Electrical cho.nl.cteristic8 should be 

at Joost. us good as those of t.he Tn'E N 
Connector. 

3, The connector should be adaptable 
to mounting on panels, solid-outcr-con­
duct.or co!tXinl tines, or nexible cables 
without basic change. 

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

5. The connector should be designed 
as II. quick-connect-aud-disconDcct in­
struIUent. connector rather than as tl. 

SY8tem conncct.or wltb provision r or 
locking junctions together: prcs,<JUrizing, 
etc. 

6. The characteristic iml>c<iance 
should be 50 ohms to simplify ca1culn­
Han!! and to approximate the character­
istic impedance of TYPE RO Cables in 

,-.. widcepread use. 
'fbeee objeclivcs were uitimnteiy 

achieved and the success of t.bc TnE 
874 Connector in meeting gcnern.llabora­
tory requirements bas been amply 
demonstrated. In Ceneral Rmlio equip­
menl, its advantages have been so ap­
parent. t.hat. it. has been adopted through­
out. as a universal connector, not. only 
for v-h-f and u-b-f devices, but also for 
lower-frQQuency equipment. where t.he 
shielding and small ground inductance 
of a coaxial connector are essential. 

A virtually complete line of high­
frequency coa:<ial measuring equipment. 
hua been designed around the TYf>B 87,1 

I'iglJl'. S. 'ISWIt a. a fvnclion of freq ... ""y fo< typica l 
adap'o"" M.o • ...,.III."to ..... e iliad. C>rI pair' of 
odaplO< ...... Its. a • • haw" On the .~,"Ich. and, hence, the 
lIo"dlng.wave '0110. lho ... " ar. the lo la," p rodU'Ced 
by two pal .. of Ty p. 87<1 Conneclon plUf a pair o f 

UC; · lyp. (I.e., 1'1, C, o r 8NC) conn.clon. 
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Connector. !\lost of these pieces have 
been previously aunounced and aTe now 
widely used throughout industry and in 
educ:ltional institutions. They include 
LL slotted line, admittance meter, bolom­
eter bridge, and n variety of accessory 
equipment.. 

To make the features of this line of 
coaxial equipment as universally avail­
able as possible, the Gencral Radio 
Company now offers ( I) a line of adap­
tors which will permit interconnection 
of TYPE 8H equipment with othcr com­
monly used coaxial systems, (2) a COn­
stant-impedance line stretchcr, (3) a. 
eomp::mcnt mount. to facilitate the 
mcnsurcmcnt or resistors, capacitors, 
inductors, and othcr circuit clements, 
(4) n. balun for cOJl\'erting balanced to 
unbalanced impedances, (5) short and 
open circu.it terminations to aid in 
setting up measuring equipmcnt, Ilod 
(6) an insertion unit. for mounting arbi­
U'llry coaxial networks. 

ADAPTORS 

The new TYPE 874 Coa.-:;al Adaptors 
are designed to connoot mcasul' ing 
equipmcnt. llsing 'l'\'Il~: 874 Coaxial Con­
nectors to other pieces uti lizing any of 
the common high-frC<llIclloy CQa.,,<inl Can­
ncetors - Tl' PJo; N, TVPE C, 1')'1'E 
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GENERAl RAOIO EXPERIMENTER • 
B1\"C, und Typ~ UHf.' These adaptors 
lire :'<ho\\'11 in Figure 2. Their excellellt 
dC'{,trit'ld characteristics' nre illustrated 
in the pl018 of VSW H versus frequency. 
shown ill Figu re 3. The use of 1 hese 
llrl:lptors makes it possible to utilize the 
udvnnlnges of tbe T)'PE 874 line when 
llle!l$Urcmcnls arc made on e<llIi pmcnt 

TYPE .7. 

fitted with militllry-type connedors. 
The availability of bolh mule and 
femille adapt ors )nakes possible i he con­
vel'sion lo TYPE 874 Connectors wilh a 
minimum of in t.erconnecting clements. 
'D ..... i~ 8N-Q II P .. nol S74_Q UJ ue ""KHKblfl lor 'bRO."" 
r .. ~\u.ib" ..w.pt.ono 10 T".1l li N' Con""",oTf.. 
4UII F .,.",,,,,,,I.<>n do "", have'" .,CII,,,unt im(>O!dan"" and 
introduoe Kn apPI'f'<'i"bl" .. fl"",iou in the Ii"" ., lh~ 
high •• lrcqucn.".,.. 

ADAPT OR S 

7'111'" No. EII''IIt:/lls Used i" A (/u/,u,r ('{)III' 11',..,,1 Prier 

874-0NP Ty.,. 874 Connulo. and Typ. N Plug Conn • • lo, ..• <,:O .USU'T'I'l::1I $4.SO 
874-0NJ Ty p. 874 Conn,cto, a nd Type N Jock Conn'elo • ..• COAXNAG(a: n 3.75 
874-08P Ty ... 8 74 Conn,clo, ond ty ... BNC Plug Conne.to • . OOAXIH INSEH ' .00 
874-0&.1 Type 174 ConnUlor and Type BNC Jo.k Co"neclo, . COAX DOGGl-;1I $.75 
874.0CP Ty ... 874 Connector a"d Type C Plug Con" ' elo • ..• COAxCt'Fn; H 6 .50 
874-0CJ TVP' 874 Connector and Type C Jo.k Connecto, . .• COAX{'OGG.:R 4 .75 
874-0UP Ty ... 174 Conneelo. alld Ty ... UHF Plu" Con n' do, • (,OA)L \'UI'P~: '\ 4 .2 5 
874.00J ty ... 874 Conn, do, .. nd Type UHF J ... k Conneclo • • '·f)AXnJ~I) .; f{ ' .00 

TYPE 874-lK CONSTANT-IMPEDAN CE ADJUSTABLE LINE 

l\ Ie:t."UI'cments 011 5O-ohm cO/1xia t sys­
tems ean ue grclItly facilitated if th~ 

lengths of Ir:ulsmission lines in the sys­
tem call be a.djusted without intro­
lhlCing appt'cciable discontinuities, 

It is usually not possible 10 measure 
imlX"dllllC(, directly at the locat.ion of 
llIl unknown, bccauscsome length of line 
exist::; betwccn the poin t fit which the 
m<>1l..<;uremcnt is made Ilnd the point at 
whirh it is desi red . This line length may 
hI" 1\ piccl' of coaxial cable necessary to 
t'onnet!. the measuring instrument t.o an 
inaccessible unknown, as, for instance, 
nn antenllll; it may be in the measuring 
equipment, as, fo r ex!\mplc, in t.he TYPE 
IGOZ-A Admittance Meter, which mcas­
mrs the admittance at. a point 5 em. 
from the unknown connector; or it may 
hI" in t.he structu re of the unknown itsclf. 
Thfl ncceS8:.lI')' eOlTeetions for t.his line 
length an' simple and straightforward 
when made wi th the :lid of u Smith 

chart. but. become tedious when n long 
series Of measurement s is to be tllilde. 

The need for these corrections cu n _ 
be climinute<1 if the electriClL1 distance. 
betwC{'1l the measuri ng point and the 
desired point. can be made equal to nn 
integral number of half-wavelcngths. 
This can be eftsily accomplishe<l by the 
usc of n line of adjustable length (line 
stretcher) inserted between the unknown 
and the measuring de\·ice, provided the 
lin~ has a unifonn characteristic im­
pedance. Conventional adjustable lines, 
howc\'er, do not have a constant char­
act.eristic impedance as the length is 
varied and are, therefore, not sMisfac-
tory for this purpose. This disadvantage 
is elimi nated in the Tn'E 874- I."K Con­
stant-lmpedance Adjustablc Line shown 
in Figure 4. 

This air-dielectric Coaxilll li ne has a 
maximum length of 80 em. and a mini­
mum lengLh of 58 (·m . wit.h an adjust-

Figu.e 4. Vie .... ef Ille Type 874·lK Comlont·lmpeden" Adi""leble Line. 
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• 
ml'nL range uf 22 em. T he Ijlle is fit t.ed 
wi th 1''0'1'1<: 87-1 CO<Lxinl Connectors a t 
('ach e-nd :Uld tl locking mCchnll ism fo r 
mailltllining the Mlj lls tmenL. 

The rutio of the d ituneicl"S of the 
ilUl{;1' and outer conductor'S, and hence 
the (·hul'lI('lcriSl ic impedance, is held 
c(llll"tallt Ill.. all points uiong t he line, 
This is accompl ished by having the inncr 
and outer conductors slide at different 
point!' as shown in Figure 5. No signifi­
C:Hlt electrical d iticontinuit ieE arc il11.ro­
duceU by the steps because the st.ray 
('apatitallce rcsulti llg fmlll the abrupt 
<'il:iIlgCS in diameters me eompcllsated 
hy slight 1)' offset t ing lhe steps in the 
inner and outer conductors. Because the 
characteristic impc<hl.lwc is constunt, 
this line is aperiodic and thus can be 
used O\'CI' Ii wide frequency range, T he 
YSWH of a t:vpicnlli ne as H fu nction of 
{requcncy is showl! in Figurc n, 
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Figu •• 6, VollogtHloncling-wove .olio o. <> function 
of f.equency for 0 typkol Ty pe 87-4_LK Condanl­
Impedance Acli ... loble Line, The.e volUti include the. 
VSWR of 1_ pol,. of t ype 874 Conneclo .. , a"d th a 
mogn,lude plaited 01 each frequ.ncy I. the mo"imum 
of •• v •• a l "'.a ...... me"" mode with d ifferenl .elling' 

af the line , 

In impodallce measurement. i h(' (,ITor 

innoduccd by the adjw;:!tlblc line is a 
fundion of the fn'« IIClwy and the llll­

known impt'dluH'l'. Thf' ma:.:imllm etTor 
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Figu,e 5_ SimpliAed cro, ... eclion of Ih. adjuolable 
lin., ""'wing haw Ihe .Iiding c"",'ach a •• o"anged 
to hald Ihe cho, .. " . ,;.I;'; impedance con.lanl o. the 

I.ngth i. "a, ied, 

is propor lional t.o the \ "SW H of the ad­
jusl,a bll' linl' it:;el f when term inated 
ill 50 fI, 

A linc of th i ~ t)'l'){' has man,v uses. til 
a.ddit ion to using it us a IHi lf-wave lille 
to eliminate line correct iOIlS, one C(ln 

lHljust t he meusming-point-to-dci!.ircd­
(>oint distance 10 be nn odd number of 
quartcr wtl.\-clengths and lhe.reby con­
n~rt, an admittance reading device into 
:1Il imvedance readi ng device a nd vice 
W"'Sa, Th is line can, fOl' instance, Lx· lIsed 
in l h is way to increase the :U:Ctll'aCY u nd 
nlnge of mcnsuring insl rumenl s. par­
t.icularly thl' TYI'E 1002-:\ Ad mittance 
iI'leter, as a ('onvertcr of low impedance 
(high !Idmi l ta nrp) to low admittallce, 
which (':\11 be mcas u red with greater ac· 
tUniCY tlmn high admiUll11ce: it. can a lso 
be used tu make the admiU!lllce meter 
d irect l-ead ing in impedance. In a 
m:u('hed system, all the other hand , no 
adm it t lU1('t: nll'in tion OCCUI'S, but the line 
(:un 1)(' used t.o ohtain 1\ consta nl -mugni­
t ude, \·arinbk ... phuS€' uutput \'oltngc. I t. 
hl\.S been 1Ii;t."(1 to provide ditTerently 
phHsed \'uitagcs for I·lcments of lUI :lll­

ten ll a ;Irril~'. 

One of the common 11SCl3 fOr the ad­
jUf'.tahle line is in a mUlching scction for 
con\'pl"\ing R luad ImpcdllllCC to the elmr­
;H'tcrif'.ti(~ impcdallc(' of a lillp sYi:!tem . 
Pruper mal chi ng Ii) of tel! 11('("('SS;.II',Y_ It 
minimizes s tanding-\\';lYC I'llt io aIHi the 
lH.'I 'ompullying li,w 1(lf'.'I; or Cllables one 
lu d,'uw ma:.:imulll [>OWPf j'mlll ~l 80111'('(', 
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GENEJtAl JtADIO .l:X P EJtIMf NT EJt • 

Figure 7. """,,1;"""1 diagram o f 0" imp.dance' 
mOlChing "amfor .... r made up of (oo_iol .1 ..... "1>. 

In Inlllt'iling f' II' unity ~lllllding·lla\-c 
ratio, :l point (Ill til(' [illl' is fOlilld at 
which 11ll' !'tal pat·j of Ihe ('[rel'liVl' ad­
mittllllt~ i~ ('(llml 10 Ill(- ('hat:wtNiblic 
admittlltlcc. tlllll II sh unt 8t1!'o(,'cplall(·e. 
USIIltIl.I' ill Ill(' form of all :Hljll"tablt·· 
Il'l1~lh ~hort-t'in'uiled lillf.', is insl'd('(1 10 
('lUl('('1 Ollt. (he imaginar,\' parI. Thus Ihe 

line will appeal' m(lteiwd on t he gell­
l'I'U\()I' ~id(' of ,ite <:hu lll ~u~'('ptnl\{'(', 

Thl' matdl/xl cond it ion CU ll he dctN­
milLed hv IIll'aSIII'«'mcnt with the :Jd­
miltlllll'£,' mNCI' 0 1' the s.lotted lilll' ," . \ 

mUIl'hing 8ft'lion lItilizing th is principle 
is I:holl'l\ in di:l,:!:t'allllllfllic f01'1ll in Figure 
7. It consists of a Tn-I-: 874· I. K ,\ djusI­
uhl~ Lillt'. u TnI-: Si-l·T Tee. ami a 
TYI'~; 874-D2O or D50 Adjustable :;Iuh, 

\\1\('1\ it is desircd to drRI\' maxinHl1ll 
pOllcr fl'Oln :l ~ellen'l\or, Ihe gcnemlor 
must fuce til(> f>onjugute of il8 int('rllnl 
imp('<inne(', Expct'i nu.'Illully Ihis tondi­
lion eun 1)(' :lI'hil'l'cd by ndj u:;ti ug I he 
transformcr cl(lmpnl ~ Iintil Ihe 1}()1I't'r 
dii*iiputoo in the loud is a maximum, 

SPECIFICA TlONS 

Im....,an~.' 50.0 ,)ilml!, 

L. "gth, :\Inxmmm, 80 tm,; miUllnUlll, 5~ {'In; 
(Irll\l,~!rll!'nt r,mlt .. , ZZ !'In, 

TII,u: 

174-lK 

VSWII , L~ .... ~ IlulII 1.10 at 2000 :\I c; "I,proxi­
mllu:l)' lin('ur \Iilh fT('(I\I""~'Y ,, 1 low", 'r.... """ 
qu..,lwiell. 
T .. mlnol .. '1'11'1: Si4 Cu,,~i~l CollUt'{'l"I'>!, 

THE TY PE 874· M COMPO NENT MO UNT 

Thl' IllC[lSIl I'emen t of lht' admitl:tIlCC 
0 1' impedllnce of l'Olnl)QIIPnl Jl. al high he­
qUf'lwics is (,Olllpliralf'<1 b~r IDtlllY fm:tors, 
thc mOilt import:mt of \1 hith generally 
tn'p: 

(I ) The ,'omponent's arrangement in 
!hf' f'i r('uit ill whil'h il iR 10 IX' ust'(l , par-

~=====::::,,~SHIEl.O CII .. 
.. ,no 
SPf!lNG 

"'" 

t ieul!l rly Ihe length of it:. own 1l'lIds and 
it s position I\' ith I'~p{'el to gl'Otind :lml 
Olh('r ('ircuit. clemeuhi. 

(2) The r("lltlftnCe of lcnds u~1 to 
connect the {'omponenL to the measuring 
devi('c, !tnd Jl. trl' Y cap!tcitllllce ,If llll' 
mcasuring ierminuls to lI'hieh the l(>:lds 
!lI'C tonnc('led, 

Tlu' ('omplicalions resulting from ( 1) 
call be minimi7.ed b:r :lppro~imating a)< 
closely as po~ihle the contemplated CIl­
vironmenl ; lhosc from (~ ) by usill g a 
coaxial cOlUlccti ng "ystcm whose eff('(:t 

figur. 8, e.o .. ""''''" of III. component mou<It , 

• 
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, 
POLYSTYRENE 

@fl~ j 
POSITION OF 
[FFECTIVE 
S~CIROJIT 

[C§ [ I ,I ,~".,~ 
POLYSTYRENE ~ 11: __ I ~ EFFECTIVE 

'" "1 Of'EN CiRCUIT 

Figure 9. Cro .. ·.eclion diagram. o f the Type 87"· 
W N3 Short-e"cuil Termina tion Dnd the Type 87'" 

W03 Open_Circuit hrmino lio ... 

can be l"I'nd il,\' ('omrJUt('d 01' ('ompcn­
sated. 

Tlw THE 874-.\ 1 Compollcnt :\iOlillt 
hal; h('('11 d('~igncd with lhf'S(' nbjcttivcs 
i ll mimi. It pl"UyirlNi a l<lti!'ld{'(i f'twlo"urc 
of ("ollvClli('nt . .;izc within whid\ a ('OITI­

pOliellt 1.':111 rH' 1l1Ounled in a nll'iety of 
wa .... R, thp!"!'h.." ('nahlin~ till' U:'lcr to IIp­

proximate H l'il'('uil f' lwimmTIl'llt dosei,\'. 
:\loullll'(l 011 a T Yl' t; 874- B Cuaxial Con­
nect or, it "OIl11p('Is to a Tn'.; 87-l-LB 
Slotted Line or TYI't; 1{i02-.\ .\dl rlittnnl'c 
Yfetl'1' through II smooth 50-ohm CO:Lxi:ll 
system that mSik~ ('(H'l'(,('! ion Clr com· 
pensation for "lead" iell glh .-;i mpJc and 
straightforward, 

A skrt ch uf IIH' IIH)llIlt is shown in 
Figure 8, The end of lht' ('cmcl' ('011 -

duct or of a ~-,tio ll of ,~O-ohm ail' li lle 
is lIi'iL'{1 as the nngrollndNlI(,l'Inin:li ami 
the uutel' ('onciu('tw, is ('xt('nu('d in tht, 
form of II. disl' for a gl'ollnd pltUH', The 
unknown i1; 1'(IIlIll,(,\1't1 1)1'\ 1I'('('n the 
eentf'r condw,tol' (lnd lilt' ground plUf{', 
It is conncC"'it'(1 hy );(' I'I '\H; 01' hindi n l!; 

- posts, whi('h :II'C p!'()\' ided, Sl'ycl'al 
mounting holes arc urrn llgl'd Ull till' 
ground plltle 10 p!'Ovidl' a \'(lri('ty of 

OCT O BEII , 1 9 5 2 

spI:H.!i n).!,':; - !2 illl'h, 3,1 i ll l'h, I inch, and 
1.l1 ilwh, If nt'(','f>.,'>:Il'Y, :1 i:lrgcr gl'OlIlld 
plat<.· ca ll he inSlalled QI' the ground 
plill e ('an he removed ('ntil'~ly and ! he 
center unit IlHmnlL't1 d it,C'l:t ly Oil t he tlp­
vice Hn del' test. T he s hield ('on~ I' isol:lles 
till' un knoll' l l f!'Om cxt{'1'nnl clectl'O~lIIlic 
or electromagnetil' int(>I'f~I'(:nee, 

To ('OITN'l fIJI' Ihe elfee t of the cO!lxial 
line l'()nll~('ling the llleas IIl' ing point :llld 

the component to be rne~u; uJ'cd, one mu" t, 
kllOW the line length act:umtely. T he 
li nc length ('llll be ddermint'll m(J:>t 
readi!,v by an impedance tnrIlSUI'Clllen t. 
with the line t~l'Ininutcd in !l ~ho l' i or 
open ('il'cuil. al t.he terminu!s lO wh i('h 
the compunent is to 1)1' connected, A 1011'­
int.iut:tflllce di>l(:, su pplictl with the unit, 
can 1)1' f;r rewed into the rentcr lcnninal 
ill plaee of l ite unknown 1.0 sh olt·ci t·cui t 
the sy:' tclll a t lhe g round pl:lI1l', 

Allernatin.J.v, tv 1I\'uid Ihf' Il ced fill' 

dis('olH1l't,tin~ Iht' /'ornpollell l to he 
mca .. :;ul'r(\ fmlll itl'! muunting, till' (' II I ire 
l'omporwn t mount (':III Iw IInpluggl..'ti :\nd 
fi TYPE 87 1·\\'\'3 Short-C'ireuit'l'('l'mi· 
nilt ion UI' 11 T YI' E 874-W03 Opt'n.('in'ui t. 
Termi nution ('all hi' ~Hh); litll ~ ('d, '1'111',.(: 

lCl'mina t ion>:, supplied HI'! :I('/'(,,,,,Ol'it.,., 
plarl '1I slU)I'1 01' oP(,1! ('if'f'uit II I a di :i \a ll t'(> 

of 3 ('Ill, fl'om Ilw ht':HI in the coaxial 
cOIUledol', a di~tallc(, I'qua l tl) t hat Ill'· 
tw~'n Ihe IWad ulHlllw ground plllll(, in 

Fill"' . 10, View o f !II" compone nt ",.,,,nl plUIIII"d ;n!o 
<I C .. ne,olllod;o ,Io" .. d lin" fa< III .. meo.", .. ",,,nl of Q 

, ... i.tor. 
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, 
., Fig ... ' .. II, F, .. quency cha'acte,i,tia of two comp.,.!­

lian ,e.'''o,.. o. me,,,""ed witt. the Type 874-M Com-
panent Mount, lIIe Type 8701.LK Can"ant.lmpedance ~ 

i "dj .... lable line, and ' t.e Type 1602_" Admittance 
Me'er. 

,~ 

~-"" -I~J ~~'" 

can be <,]iminllled by insel'l ing ft Tn'E 
87'1-1.1\: Constlllll-1mlX.'<illllcc Adjust­
able Linc hel\n'cn I hc measuring d('vi('c 
ami thc component mounL, Tilt' T~·N; 

8/4-1\'1 Compol1cnL ;\'loun1, is well suit<'d 
for measurement.s on I'Csi;;;lors, capaci­
tors, inductors, and othcl' snUtI! corn­
pOllents. Figlll'f's I and 10 sholl' the com­
ponent mounl \\·ith t.hc Gencml Undio 
Rlottcd Linc and Admittance :\ leter. 
Figul'e II shows til{' result'" of tI ",ct of 
measltl"cmcnts madc with the 'j' y l' J:o: 

87,1-1\1 Componcnt Moulil lind the 
T"'I'~; 10024:\ Admittance :\'Icter. 

0 = 

Ihl' ('(JmpOllcnt mount. These uuit!' at'f' 
!<howil ill Figurc D. 

Tlw ('IT(!!'t of the cOll.xiul lille ('Ilil he 
t:ll('ulall'<.] from jl"llilsmission41inc equa­
tions OJ' read from !l. Rmith ('hart: or it 

SPECIFICATIONS 
fr.qll.ncy Rang.: d-c to 5000 Me. 
"c .. soo,l .. SlIppll.d: Qne Tn'!:: ,1174-W N:.I 8hort.­
Cirl'ui! Tprminutioli, orll' '\'\'1'.: 874-WO:.l 
Q PI'II-Cjrl'uit T"'rminn! jon. 

T ype 

• 74oM C ..... p .. n.n t Mallnl . 

THE TYPE 874-UB BALUN 

Thc TYPE 874-l' n Balun brinw- to thc 
mCllS\lrcmcnl, of bfl.iull{'('d iml>Cdnllcc~ 

tht> f"implc, acctlmtc tet.'hniqllcs already 
hip;hly developed for I:uu,.xiai system:;, 
Th(' nC('(1 for mcnS1II'emcntf" of this kind 
is growing mllidly with thl' IIi«.' of hnl­
llIW('{1 8yi'<tf'mi'i in tt'1f'vi",ion and com­
muni('atiolls, ami ~ltisfiH'I01"y f'quipm('nl, 
ha,:; not prc\·i(}li~l~' 1lCf'1l 1I\'uilflhl(>. 

Fnr fl('C1Il·:tt(' imp(.>{ lanl'c mf'mmre4 
1lli'1l1 i'i , il hll .~ gf'flcrally been found illl­
pl":l('lil'allr) U';l' l'Ollvl'lllionul tl'lInsfOl'm­
el"" 10 elif'ct Ihf' ,'ol1\'Ol"."ion from hul­
:11\('cd 10 unhahllwed imlX'{iul1c(' hl.'<'lIUi;C 
of losses and limited fI'Cltllf'IlC," range. 
The TYI'~; 87-1-("13 Blllull has , th("rcforc. 
ht>f'1I d (!f; iJ.{IlNI to 11M' afl lIrtifi!'ial half-

figu,. 12. View of the Type 8701·UB Balun wii"h 1 .... 0 
Type e74.020 "di"'toble Siub. and two Type e74 · 
UO "'1, Line. a. luning erementl. The 300·ohm con· 
necta, i ...... wn in 'he fo,e g,o ... nd, The bal"" i • • hown 

""""'ted on a Type 8701·Z Stand. 

O!h •• " ..... ori .. Ih.o ....... nd.d: OUl' Tn'.: Si4-
LK Con~tltnt.-Jmpcdllnc" Adju~tahlc [,iIW. 
DI .... nsi .. n" Dialllctl'r IIf ground plalr', 3 ind\('~ , 

l-kigbt flf JSbif'ld can, 2"11 inr:: hc .... 
T., ... lnal: T n'..: 874 COllxinl C..,mtl'('tor, 

Co</e Word Price 

('()AxnrolT.sT $2S,OO 
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, 
wa\'e linc, which, \\hen tulled 10 the 
operating frcqucllc;v, makl'8 tJ]C desired 
IJOll\'C'I1'.;On lWClll'ntcly and withouL ap­

prc('iKhle loss in t he hnlull itsclL Thc 
blllllll, "ho\I'] in Figure 12. Cfill be u!';oo 
Iwel'lI frequcncy m ngc from 50 to 1000 
mr'ga,'~·cJes. It is made tunable S() that. 
the h(>l;! pOI'.",ibtc :l('curftcy elm be oh­
laille(1 at any frC<lllCnC)' within its range. 

'I'hl' I).'\i'ic t heory underlying the oper­
ation of the hntll il is Hii follows: 

The voltage a ppearing al OIlC elld of Ii 
r-:t-'('tion of tnlllsmissiOIl linc, nn intcgml 
numl)('J' of half-wavele ngths long, i~ 

I'qual in mugnitude (\lid 180 degrees oul 
of phnsc with the volt.'lge at the otll('r 
clld, independent of impednnce. rn addi-
1 ion, the imvcdancc appearing at one 
pnd iscquallothaLn! the other end. If:\ 
h:llf-Wflvclcngth line is connected as 
shown in Fib'1Jre 13, il provides a bul· 
:'I.lIrerl output from an unbalanced input, 
und vice ,·CI,&1. The unbalanced voltage 
is equal to the voltage from either bnl­
t111e('(1 t.erminal to ground, that is, o ne 
Imlf t he voltage betwcen 1 he bala llccd 
terminals. The impcd:l.Ilf'e Sl'Cn Itt Ihe 
unbllhUlcOO termina ls will be one quartcr 
I he impc<iunce at t hc blllnnced terminals. 

The lISC of :m actua l half-wavelength 
~tioil of line restricts th(' frequency 
1':Ulge greatly ulliess many d ifferent 
lengthli of lilli' ar£' used , A much wider 

OC TO B ER , 19 5 1 

fI'('(IUen{'Y runge clm 1)(, l li)tainL'l:1 by 
using a semi-artificial or loaded half­
wavc line as shown in F iglll"e l-t, The 
prineiplc of OI>C.nlliOIl or the artilicinl 
hlllf-wavc line hIlS been described pre-­
viotlsly.' 

The Tl'N. 874-l"B B:llun consist.s of 
two connec·tor hlclCks with termimlls f01" 

rOllncct.ing \"1triolls lengths of line anci 
shunt. tun ing elements to ('over a wide 
freque ncy range. Thc b(\lutl is adjusted 
for proper opcration fit a particular rre­
quency by m{'arrs of III(> shunt tlllling 
elements. Thf'i Il('N'SStLI"Y mellsurcrnents 
to indicate corredncss of wning adj ui'St­
ments are conveniently made with the 
T YN, 1()()2-A AdmittU licc i\ \ etcr .. \ 
Typ~: SN-Wi\3 Rhort.-Circllit Term ina­
tion and a Typ., 874-\\'03 Open-Circuit 
T ermination are supplied with ~hc btl-lUll 
to facilitate luning Iwjustmcnts. AI the­
hiJt;her frequencies. TY I' ); 874-D2O 1'\tubti 
nrc used :18 luning elemunls. lind lit t.he 
lower frequencies TYPE 874-VC \ 'arinhle 
C'llpacitors are user!. Figure 15 shows the 
fr('(lucne,\' mng('lS obtuina.bl{' wit h Vi\r-i­

OWl comhinations of clements, 
The unhalanced end of Ihe balun ii'S a 

' [' \'I'E 874 C'ol~ ... ill[ Connector, and t)HlS 
the balun enn be used with any General 
H:tdio mC':u;uring equ ipment lind, by 

~S;n.t'lIIlr. "~I."..,,,;n. H,.z.",,~d hnpN/t.n.,..' ",,1.1, 
,II,· n·}' H"d~." G,....,~ //ad.., H~ __ -..l~, ,·nI ....... 
X"II , S .. ~ . ~V''''''''r. lOl2. 

Fillure 13. O'nll'""' .howin'il how II holf. wllve Une FI'ilII,e 14. 01l1gro", of " looded, Of .e",i·lIrtIAdol 
operole. II. 0 bllionced·to'vnbnlllnud I,ofltlo"".'. holf·wove line, .... hkh con b. I"".d ov.r 0 wid. fre · 

811.LANC(O l lN[ 

, - ,-

que",., rllng • • 
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means of the previously described adair 
tors, with equipment of al most any 
ot.her manufacture. 

When the balun is used with the l'1'l'E 
lOO2·A Admittance Meter and the TYl'E 
S74-LK Adjustable Line, the adjustable 
line cun be set 80 that the effective dis-­
tanee between the unbalnnccd tenninals 
of the balun and the ffiOtl.Suring point in 
the admittancc metor is an odd number 
of qUllfter wavelengths. Under these 
('onditions the admittance meter rCIl(I· 
ings multiplied by ten give the Ilctunl 
11II1:l.nced impedance in ohms. Figures 
16 and 17 show the balun in operation. 

In or'(ler to minimize errors, the hal­
allceU linc under measurement sbould 

Rgur. 16. Th. Typ. 87".U8 
80lvn in u •• willi 0 .IoHed 
line to "meow,e lOO-ohm ,,,,in 

• • I.od. 

, = -" J-

" 

Fig .... 15. Tuning ,ong •• of .... bolvn lOt y .. , ...... 
combin .. tiono .. f tuning .1 ........ " o. lI, t.d in III •• peel­
flcoliono (nut pog.). Not. that the compl.t. UHf-TV 

,ong. is coy.red by ° .... gl. combinolion. 

have its characteristic impedance remain 
C011stant right up to the terminals of the 
balun. The line impedance may be ap­
preciably affccted by thc proximity of 
the grounded balun block; and, hence, 
for the most accumte results, a. terminal 
unit designed for the line to be tcsted 
should be used for connectioll to the 
balun . The Tnt:: 874-UB-PI , 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 thc 
balun block. When it is used for measure­
ments on 300-ohm twin lcad, it insures a 
constant 3OO-ohm characteristic imped­
ance directly to the balun terminals. If 
desired, balanced lines havi ng other 
characteristic impedances can be meas­
ured using the 3OO-ohm terminals if cor­
rections are made for the equivalent 
length of 300-ohm line in the terminal 
unit. Data for this correction nre sup­
plied in the operating instructions that 
accompany the instrulIlent. 

Figures ISand 19showt.'lpicai measure­
mentsmade with the T\'f'I::874- U B Baluli . 

figu,. 17. 101 ..... with lin. 
",.ldI., ond oclmlHo",. 
m.t." orronged to m.o, ..... ° 

UHf 'on dipol •• 
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Flgl/ •• 18. MI" • ..,red v •• (o((ulated vol" .. of luS(:ep" 
"nCe 'Of yorlou •• hor1·ci.cull"d length. of JOO·ohm 
bolonced line 01 "00 "'.gecyd .... MI", ur."" .. t, ...... 
mod ..... ,111 the Type 874.UB 80lun and the Type 

1602.'" U· H. F Admith,,,,," MI't •. 

"'gil,. 19. Mla ..... l. yol ..... of r" 'ol"""., 'IO<;lonel, 
ond VSW R of ItII Ion dil>Ol. ohow .. in Figu •• 17. 

oer O BEIt. 19$2 
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-00' \ 
V 
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00 

\ --Y o -200 ... "'" 600 100 800 900 
MEGACYCLES 

S P ECI FICA TlON S 

Circuit Termination. 

'000 

F,.qul ncy Ro"g": 50 to loOO Me with proper lie­
CCIOOriCl'l (1M.'e I~igure 15). 
Acce"o,ll' Supp lied , 011e TYPE 874-UR..P I 300-
ohlll Terminnl, one THE 874-WN3 Short Cir­
cuit TcrmilllltiOIl, one T yPE 874-W03 Opt!!l' 

0 ..... ACCIllon .. Ruomml .. d. d, Qne TYPE 874-
U{ Conll tant.- imlx.'dlUlce Adjmtn.ble Line 
(1\'hclI U.'l(.'Il with the T YPE 1002-.01. Admittanoo 
Meter), lUld one TYrIl 874-Z Stand. 

(eI ) , (0) 
(,J 
O,) 
(II) 

2-Type 874-020 Adj lli>laole Stub~ ..... . . . ... 
2·Type 874-020 Ad~\blablt, SIub9 tmd 2-T ype 874- LIO Air Li1HlIl. 
2·TW 874-020 Ad) lli>tilbh: StubJi nnd 2-Type 874-1.20 Air UnCI! . 
2-Ty pe 874-020 Ad jw;tablc Stubs und 2-Type 874-1..30 Air Lines. 
2·TYllc 874- D50 Acl justnbll' Slub8 nnd 2-Type 874-L30 Air Linl!ll . 
2-T ypo S74-VC Variahle Cnpflcitol'l! + J...<in gths of Line? ..... 

410-1 000 ~I(~ 
350-626 Me 
276-380 Me 
225·280 Me 
17()"280 Me 
50-300 Me 

'Aehllli lenttlh. re.IU'~ f<>r o,,",nl1lon '" 1M. f«<l""" Q "'''(e ... ill Dot ",·.iI .. hlt ill I"~ ~r f~I~"'. Wri\~ r<). 
,nfo. m.t.ion 

114-U8 
174--D20 
174--DSO 
1744.10 
174--l 20 
174-l 30 

801"," .................................... . 
Ad i","able Sru b (20 ~m .) ....•••.••.......... 
AdJu l .able Siub (SO ~m.J •....•••.•••..•....•...• 
SO-n Air l ine 0 0 em.) ....••..•••.••.•.•••.•..•• 
so.nAi. li ne (20 em.) ...•....•...•.•...••..... • 
SO-flAir l ine (30 em.) ...••.......•••...•. 

Cod~ JVttrd 

(.'OAXl'IIA I.UN 
COAXTUUUr:R 
COAX Ul GGr:R 
COA.'CIII':CI(EII 
COA1C\,ESTY.H 
COAXTlllr l. l' 

Pm. 
$70 .00 

10 .SO 
12.00 
' .>0 
' .5O 
'. >0 

IET LABS, Inc in the GenRad tradition

534 Main Street, Westbury, NY 11590 
www.ietlabs.com

TEL:  (516) 334-5959  • (800) 899-8438 • FAX: (516) 334-5988



GE NERAL RADIO EXPERIMENTER " 

TYP ES 874-W03 AND 874- WN3 OPEN - AND 

SHORT-CIRCUIT TERMINATION S 

These units, which al'e fumislH'd Wi 

ucceS80rics wiLh the 1'Y I'~: 87·1-i\ ! COIll­
ponent :\ lounL and the 'i'YI'f; 87.J- Ul3 
Bulull, are available separately. T hey 
present lin open 01' short ci rcuit at fL 

point exnclly 3 cm. beyond the (ace of 
lhe bead in lhe TnE 874 Connector. As 
has been menlioneU before, this distance 
corrcslx)JIds to the distance het,ween the 

TV~ 

rOllncctor bclld and the grollnd plane in 
the T YPE 874-;\1 Component Mount and 
the distance between the connector bead 
and the unbl1Jancec:1 lerminals in lhe 
' I' YN; S74-UB Balun. The Tn>E 87-1-
W03 Open-Circuit Termination is de­
signed to compensute for fringing capaci­
tance. 

Code lVom 

. 74-W03 
. 74-WN3 

-I Open-Cir~u ll h,," lnotlon •..•.•...•••...• 
Short-CI,~ull r ",," lnollon .•••.............. 

IX'~XYTttll'tJ 

ro~;.I:l"'!lNl 1 

U .SO 
3.75 

TYPE 874-X INSERTI ON UNIT 

Figu,o 20. Two ~Iow. of rhe Type 87",X 1f'ller'lon 
Unll. Th. I. ft.hand ~iew .hoWI how circuit olomonl. 

~Of'l bo (O<'I~&niof'llly _unlod in rhe .I,uel",o. 

This unit i:-l li. hollow cylindcr fitled 
wilh Tn',,; 87-1 Connectors aL encl! clld. 
Ita covcr slcc\'e slides buck to :lllow lll'-

Tv" 

cess to a regioll inside of about 2 inches 
in length und ~It int;h in dinlOeter. In 
this region bet.wccn the TYPE 87-1 Con­
ncdors, a lmost any arhitrary arrange- ~ 
ment of small compOllC'nl.s, sitch as 
I'esistors, capacitors. ur inductors. {'lUi 

be mounted. The inscrtiOIl unit. shown 
in Figure 20, haa been used IlS Il. shielded 
hOllsing for impc<ilulce mlltching nclr 
works, u ltCllu:llor pllds, V J-I F trans-' 
formers, tilters, lind Il vllriet,Y of olhel· 
liN work.~. 

Pri~ 

174-X J If'I.orti on UnjJ ..•......•..••.••••.•••........... $ 10.00 

All TYPE 874 ConllcctOlllllr1' l'O\'('red loy U. S. Patents Nos. 2, 125.8Jti "nd 2,545,847. 

GENERAL RADIO COMPANY 
275 MA SSACHUSETTS AVENUE 

CAM BRI DGE 39 MA SS ACHU SE TTS 
TELE PHONE : TR owb !ld,~ 6· (4 00 

BRANC H ENGINEERING OFFI CE S 
IIEW lO~K I, NEW lOll 

II WEn STREET 
TEl . WO,,. %. 1111 

lOS ANGElES J1. CAll f OUtA 
lUI !lOATH $( WAR D STR U t 

TE l.- H O I IJ .II~ '·fID' 

tHIUGD S, H liN DI S 
tID SOUTH MICHICAII AVENUE 

Hl. WA _II.I·1I1I 
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