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Coaxial Connector Handbook

At the lowest audio frequencies and de,
coaxial cable connections consisting of simple
solder joints to both conductors are sulficient
in many cases. However, as the frequency of
operation is increased into the low megacycle
range, such connections allow leakage of of
energy and it is necessary to provide 360°
contact with the outer conductor to completely
comtain the conducted electromagnetic field
within the confines of the cable. At these fre-
quencies the characteristic impedance of the
section of line represented by the inner and
outer diameters of the connector is generally
not too important; the familiar series UHF
commectors or “phono” connectars are illustra-
tive of connectors suitable for these frequen-
cies.

As the frequency of operation is increased
beyond 150 me, it becomes increasingly im-
portant that the characteristic impedance of
the connector be the same as that of the cable.
Also, any physical discontinuities such as the
pin diameter of the connector differing from
the cable inner conductor diameter must be
held to a minimum. Common physical dis-
continuities such as steps or radial grooves in
conductors act like shunt capacitors or series
inductors respectively.

The adverse effect of these reactive com-
ponents increases with frequency: therefore,
to maintain a given standard of performance,
the physical size of the discontinuities must
be effectively made smaller and smaller as fre-
quency is increased. Unfortunately it is not
always possible to avoid all discontinuities and
at the same time maintain a strong mechanical
joint. In those cases where it is impessible to
avoid discontinuities in the connector, thev
are compensated for by deliberately placing
another compensating  discontinuity  in  the
same vicinity.,

Types of coaxial connectors

Standardization of coaxial connectors has
immeasurably aided in the selection and use
of these devices. A direct result of this stand-
ardization is that a connector made by one
manufacturer is directly interchangeable with
similar connectors made by any other com-
pany.

Coaxial connectors may be categorized by
the method of coupling and cable size with
which they may be used as shown in Table 1.

2

tssentially, there are three methods of cou-
pling; threaded, bayonet, and push-on. The
five major cable sizes are subminiature, small,
medium, medinm-large and large. Although
the various coaxial connectors were desipned
specifically for the cable sizes shown in Table
1, sormme tvpes may be used with other cables.
The Type N for instance, is available in con-
figurations that are suitable for small, medium,
medium-large and large coaxial lines.

Most major types of connectors are avail-
able in several different configurations within
the series, based upon contact arrangement
and cable clamping mechanisms. The three
main divisions are “standard,” “improved,”
and “captivated contact.”

The “standard™ connector emplovs a sleeve
type or grooved silicone gasket which allows
metal-to-metal braid clamping. The “im-

proved” type used a “V” groove silicone rub-
ber gasket which also provides metal-to-metal
clamping but provides a befter grip on the
cable with minimum braid deformation and
Better SWR. In most cases the improved con-
nectors may be used al 4.*-:::|.~;idt.ruh]}' lliL_r,'h-Er

TYPE TNC i

Various coaxial connectors.
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Straight between-series adapters,

frequencies than the standard versions. For
example, standard Type N connectors have
an upper frequency limit of 3500 mo whereas
the improved version may be used to 10000
1T,

“Captivated contact” connectors were de-
sivned to keep the center contact in a fixed
position within the connector. This tvpe is
recommended for cables using Teflon dielec-
tric. and Teflon or ﬂht.tgl.ihh jackets. These
cables, although excellent for high tempera-
ture applications, are difficult to use because
the inner conductor has a tendency to shift
when  subjected to  rapid  environmental
changes or mechanical stresses. The technique
for captivating the contact provides protection
against undesirable equipment disconnections.

Connectors are also available with clamping
devices for subminiature cables and semi-
Hexible eables such as Phelps Dodse Foam-
Hex, Coaxial connectors are attached to these
cables through the use of barbed collets or
clamps within the connector, The barbs may
he machined inte the clamp or a helically
grooved sleeve is screwed over a barbed, heli-
callvy coiled wire wound around the cable.
The barbs are embedded in the cable's outer
conductor and provide a rizgid base for mount-
ing the desired connector,

In addition to these varintions, many manu-
facturers have “polarized” connectors avail-
able tor the more popular tvpes. These con-
necbors are [Iﬁﬂl{f (8] EP['H".-'H[II: l‘.‘ir-l:h‘.:-i:-‘ 0T 1171 -
proper  connections. The polarvization is ae-
complished by reversing the normal insulation
and fnner contact assemblies. These connec-
tors will not mate with normal connectors and

AUGUST 1966

the selected mating connector must alse be
perlarized,

Two other tvpes of connector construction
that are worthy of mention are the erimped
and wedged clamping  tvpes. The crimped
conmectors require no soldering and assembly
time is reduced as much as G0%. These con
nectors are often used i large producton
[acilitics, and are the least expensive and
simplest (o assermble of all the connectors that
require special tools. Unlortunately, the tools
required are guite expensive and the crimped
connectors are economical only where larpe
quantities are involved.

e type ol Wﬁilgt‘:c‘l 1‘.~|'rur'|]:l'|'up; Connector
available  is  Auntomatic  Metal  Products
“Wedge-eze” illustrated in Fig. 1, This con-
nector is economical, simple to assemble and
does not require special tools for assembly,
Another advantage over standard crimp tvpes
iz that these comnectors mav be reused where-
as the crimp styles are usable only once. In
the Wedge-eze connector, the wedge-body
assembly is placed over the cable dielectric,
forcing the braid and outer jacket up ever the
conical section of the bodv. The nvlon wedge
cap then effectively clamps the braid and
j.‘ﬂrLt:i to the conmector as it is screwed on.

Types of connectors

UHF The UHF series
was originally designed
for nse with medinm
sized  cables such  as
RG-8/U, but reducing
adapters were later in-
troscheed fn permit
nsage with smaller ca-
bles.  These non-con-
stant  impedance, non-
weatherproof  connectors are  generally  satis-
factory for use up to about 200 me and in
SOIE ql-.lﬂ'\"[ |I||:" FIATE- 11|h'|‘"].| LS et ] '|_|:I'|' 1_1_'I -,]r_]{] TELC.
They may be used at peak voltages up to 500
violts, These connectors are made in two sizes,
LUUHF small which iz % inch in diameter and
UHF large, one inch in diameter. Plugs, re-
ceptacles and adapters were included in the
original design, but jaeks were not in demand
and were not develaped. This seres also in-
chides twin contact comnectors [both large
and smallt for nse with twin coaxial cahles
such as RG-22/1,

Althoush this series is the most common
coaxial commector found in amateur  equip-
ment, it 15 no ](:-rl:-;l_‘l’ .'3;:111'r]1-'£_'-=] for use on any
nevw equipment built far the Armed Services.
The complete family of UHE {sinele contact)
connectors is illustrated in Fig, 2,

SERIES UHF
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SERIES N Series N
conmectors  are  recom-
mended where a me-
dinm  size, weather-
prool connector with a
serew type coupling is
desired and it is one of
the most widely used
series  of  conneclors,
They are general pur-
pose connectors  with  constant  impedance
characteristics and mav be used in 50 ohm
circnits emploving medinm sived cables such
as RG-8/U. However, when malching require-
ments are not critical, they may also be used
with larger ar smaller cables,

The original Series N design used a poly-
stvrene head az the dielectric material and
the conneclons were widely nsed hecause they
were made in 530 ohm, 70 ohm, weatherproof
and non-weatherproof varieties. The 50 ohm
connectors will not mate with the 70 ohm
commectors; however, 50 ohm connectors mav
be used with 70 ohm coaxial cables whers
impedance matching is not important. These
conngctors have a maximum voltage rating of
1500 volts and o practical upper frequency
limit of 10,000 me. They are gasketed for
weatherprool operation and are available with
various types of metaHo-metal clamping de-
viges,

The complete family of tvpe N connectors
is shown in Fig. 3. This drawing rather
graphically illustrates the versatility of this
series with the many confipurations available.

SERES N

SERIES HN Series HN
connectors are medi-
um-large weathoerproof
connectors  for  the
same size cable as
serics M. The difler-
ence being that the di-
electric  material s
lapered to permit their
use al higher voltages.
The latest version of
these comnectors employvs a step design in lien
of tapering the cable dielectvic. These con-
nectors have a nominal impedance of 50 ohms,
serew-type coupling and metalfo-metal braid
clamping in standard, improved and capti
vated contact types.

Series HN connectors were originally de-
signed for use in high voltage applications up
to SO00 volts peak; however, results of tests
conducted by the U. 5. Navy indicate that at
if frequencies, the voltage characteristics of
the HN connectors are no better than those

SERIES HM

gL

WEDGE - BOOY
ASSEMBLY

ASSEMBLED UNIT

Fig. 1. Typical Wedge-eze construclion.

of the C or N series. Consequently, HN con-
nectors should be used for replacement pur-
poses only.

SERIES LN The series
LN connectors are es-
sentially nothing more
than an oversized “N
CONnector originally
used with the larger
rf cables such as RG-
[4, T4, and 04717
These wealherproof
conneciors have a nom-
inal impedance of 30
ohms and an approximate peak voltage rating
ol LO0O volts. This series has been replaced
by two plugs, UG-204A/17 in the N series and
UG-484/U in the HN series. Consequently,
very few LN conmectors are found in present
day equipment,

SERIES LN

| SERIES LCLT 1C

j connectors are  large-

(] :" — size  weatherproof, 5
L] I. 1_) ohm connectors  for
u —  RGI7, .18 19 or
e / -2 copaxial  cables
employing  screw-tvpe

coupling. They are in-
¥ tended for high power
?.’—"l'f trunsmission up o
"aj.lﬂﬂﬂ me. A jack was
not originally desizned
for this series and it

wasnt until the emldy
1950 that one was

LG=LT

SERIES

inbrosleed,

Two groups of LOC connectors are availahle:
group LC-1 which will withstand peak wvolt-
ages of 300 volts and the slightly larser LC-2
which will withstand wvoltages in excess of
10,000 volts, Where it is desired to operate
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THREADED COUPLIMG

BAYOMET COUPLIMNG

PUSH-OH COUFLING

Impad- pax
anca Frog
Ehln Size  Type T hisead lohms)  (mel  Type
e i =R I Rl Lt
_ minigture Shvh b X332 50 1000 - TPS
BH I * 32 50 200
) BHC
amall THE FA6 X 23 a0 1000
RAHY
kKL A X 32 ] —
I g X 24 50 10000
rUH?I'- ok
[Gingla) g X 24 fatched 200
Madium 2 o . &
LIHF 3 ot
s Twird S 24 Matched 200
i ac 11716 X 24 20 a0
UHF Mot
(Singlaj 1 X 20 Maotchad 200
Medium- LIHF Mt
Lexrge (Twin) 1-2 20 Matehed 200
Lk S5 M 2T S 1000
Hed AL X 20 L 2500
LC-0 114 X 18 50 18c0
Large LC-2 135 X158 Sk 1000
LT 1% w18 1 2500

Imped- Max Imped- Mox
ancee  Freg ance 'FI|'|.-|:|J
Coupling {ohms] [(mel Type Coupling [irhis) {me
3 prong 50 10000
2 prong 0 1 0000
bl & Phonao Mot ot 200
4 prong 5 &l Deterited Matched
2 prong S0 G000 QOGS Eall 50 10000
Detent
QoL Ball 50 1000
Detend

Table 1. Coaxial connectors charted by coble size and eoupling method.

the LC series as a low voltage connector, the
cable dielectric is butted flush against the
dielectric in the mating connector. For high
voltage applications, a connterboring OpEera-
tion is performed on the end of the cable di-
electric with a special tool. lgnition sealing
compound, such as Dow-Corning No. 4 should
always be used on the faces of the dielectric
mating parts of these connectors.

LT series connectors are actually an exten-
sion of the LO series designed to accept
RG-117 and -118/U size cables. They have
been improved greatly by specialized design,
and several models are now manufactured for
use at elevated frequencies. It should be
noted that the LT series is similar to but not
interchangeable with the LC series; an adap-
ter is available which allows conmection of
this series to the LC series,

SERIES QDS The
QDS series of connec-
tors is an  advanced
version of the QDL
series which was de-

_1— [ | signed primarily for
4 use aboard submarines
EFFHF*-’;I .IJD?- to replace the LG

ceries. This series uses
a “push-pull® locking ball coupling arrange-

AUGLST 1966

ment similar to that found on air line hoses.
This arrangement reduces coupling-decoupling
time considerably. The QDS series are weath-
erproof, 50 ohm connectors for use with me-
divm sized coaxial cables such as RG-8/U.
These connectors are rapidly connected and
disconnected and overcome the “rocking”
tendency found in the bayonet type C and
BNC series, QDS connectors employ an im-
proved metal-to-metal cable clamping mecha-
nism  that provides a practical upper [re-
quency limit of 10,000 me.

i |
4N

SERIES BN

SERIES BN BN series
connectors  are  small,
lightweight connectors
designed for use with
small cables such as
RC-58 and -59/U. Ac-
tnally, they might be
called small-size “N”
connectors, They may be used for video, if,
and other low power of applications. These
connectors are not  electrically matched o
weatherproof, and therefore are not recom-
mended for applications at frequencies in ex-
cess of approximately 200 me unless the elec-
trical requirements of the cireuit are not
eritical. They may be used at peak voltages
up to 250 volts. Since the advent of the BNC

|
e

a



comnector, their use has been virtually elim-
mated except for replacement PUIPOses o
very old eguipment.
SERIES BNC  This
|.r L%” small connector desipn
i > i5 probably the best
known series in use at
the present time. It
was the [irst reliable
quick conmect and dis-
connect series; all the
other connectors in early use used screw
conpling, The bavonet coupling  permitted
rapid connections to be made and a5 such
they made a tremendous hit in the test edquip-
ment field. These connectors are similar in
size to the BN series but electrically they are
areatly mproved:;  original designs  showed
them to have an SWR of 115 from 1 to
SO0 me.

BNC connectors are of constant impedance
with @ nominal value of 50 ohms, and intro-
duee little discontinnity in 50 ohm coaxial
circuits  employing  small  cables  such  as
RG-538/U, Where some electrical mismateh is
allowahble, they may be used with other small
antd medium sized cahles,

. These connectors are fully weatherproofed
anc rated for use where the mayimum voltuge
does not exceed 500 volts. They are available
in standard, improved and captivated contact
clarnping arrangements. The improved con-
nectors have been redesioned to give low
standing wave ratios up to 10000 me in 50
ohm eircuits. They are available with Teflon
insulators which allow high temperature oper-
ation, and feature heat-treated beryllium cop-
per spring lingers for both inner and outer
cantacts, There connectors arve also available
in polarized and pressurized versions.

i

e

SERIES BNG

SERIES MHY MHY
series conmectors are
miniature high voltage
connectors emploving
1 bayonet-lock  cou-
5 ﬂl-l-ll’-i ._| pling  similar to  the
! BNC series, They are
designed for small ca-
bles such as RG-538/U, and may be used at
frequencies up to 50 me. They may be used
at peak voltages up to 5000 volts with a max-
imum current rafing of 5 amps.

These connectors are similar to, but will not
mate with, the series BNC connectors. They
are ‘p“.-‘l!"}_]l.']'tl:‘:l'lill'l:I-:_:||.1_'{| with silicone rubber Zas-
kets and feature the same metal-to-metal ca-
ble clamping mechanism uwsed in the improved
BN series.

SERIES MHY

93

SERIES TNC Where
I previons voars freat
emphasis was put on
ease ol conneclion, the
acdvent of high speed
aireraft and  missiles
with  their  inherentlv
stringent  environmen
tal recquirements forced a returmn to the more
positive vibralion-proof threaded coupling. As
a result the TNC series was created, Chipi
nally merely a threaded version of the BNC
series prescribed for moderate frequency ap-
plications, increased usage at elevated fre-
quencies through 10,000 me has reguired
manufacturing technigues far bevond  those
originally required for the BN series.

The threaded coupling and safety wire pro-
visions of the TNC series insure locking and
secure mating under the most severe condi-
tioms  of wvibration and shock, Heat-treated
beryllimm copper spring fingers are used for
oth inner and outer contacts, thus providing
positive contact during vibration and a sub-
stantial reduction in noise level.

These commectors are rated at 300 volts and
have been designed to give low standing wave
ratios at frequencies up to 10,000 me in 50
chm circuits. They feature clamping of the
improved BNC type and are gasketed for
weatherproof operation, Normally the TNC
series s not used except in the stringent en
vironmental  conditions  encountered  in high
speed afreralt or missiles.

SERIES C YWhen orio-
inally designed the C
series represented a bis
step forward in electri-
cal perlormance at the
higher Eregueneies,
These connectors are
for use with the same
gize cables as the N
series but employ the mechanical advantage
of bayonet coupling, This series introdueed
the new improved cable clamping mechanism
wherein the cable gasket is actually cut when
the clamp nut is tightened. This action gives
good  electrical contact for the cable shield
and improves cable refention,

The C series is recommended where fast
comection and  discormection by means of
the bayonet lock coupling is required. For
these purposes, this series is ideal. They are
of constant im]:}ﬂi"!ﬂ:'ll."l: ancd may be used with
minimum  mismatch in 530 obhm cireoits em-
ploving medium size cables such as RG-8/17,
However, where matching requirements are
not critical, they may also be used with either

c

(I

SERIES TG

SERIES G
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16 Description
BRC Farmala to iy
BMNC Female ta HE
BHC Femaie T B
B Female tn ]
BHC Ferma'e o Q05
BNC Female ta SR
grc Fermgla te S
BEMC Fennal= o UHF
BT Famio e ™0 UHF
B Farmala tH Banana Jacks
BHC Aa)e tir C
BRC Male to iy
BRI Malg to I
BN Hale T ]
S Mol to ]
ENC Moale to 05
B Male tics Banana Jacks
BHC Male to Barrang Plugs
B Male ti EBinding Post
™ Famagle ti ER
[k | Famale o B
i~ Farmale 1 BRI
I Femalae o BMC
8] Famale ta 2
] Females 1o HM
| Famale to HM
= Female T ic
M Famale ta L
B Famale to QDS
| Femalg to LIHF
| Male i I+
Il Ml Ten EHE
| Wiaie 1o £
I Miale to Lk
™ Mole to D5
- dole fo HF
ot dole ti LHF
UHF Famale to
LUHF Farmale te EHC-
UHF Fernala ta !
!.II-!F Famale to Twin
LHF Fermale e Banara Jeck
JHF Fermale to Erittiskh 10H 535
LHF Male tio B
UHFE tale P = =
LIHE Mole to il
LUHF Male 1o M
UHF faale to Binding Fast
LIHF Male o Eritish 104385

rilitary
Humber Engincering Data
rale Ls-&388 01
Male LHGI0e AL
dale UG-Z201 A5
Ferriole LHG-&061
Mala UG- 146U
Fermals LE=E90,00) Mot Waatherproof
fals LIG-a%T /L Pressurized
Femdale Liz-255/1 Hot Weaotherproof
Al LFHG-273 /1) Mol Weatherproof
LG-10351
Fernale LMG-&83500
Femala LG-359E /1] fight Angle
Female LiG-33551 Flange Mounting
Female G498,/
ol LHG-1034./L Hat Weatherproof
Femalg G- 036,51
LiG-97E
UG-237/1
LMz-2B2 1
Male UG-&05U
Female UG-6046,71) ]
e LiG-3350 Flange Mounting
ale UE349B/0
Male LIE-365¢
Forma e LG-1107 700
tdala UG-1108/11
hMale LG99 1]
Fermale LMG-10848,1)
tiale UG-1 14470
Moale UG-E3IBSU Mot Weatherproof
b
i LE 20 Y | mot Weatherpraot
Fermale M5-S54 /10
Male LHz=213A80)
Female LG-944.71)
Fermnale UG-318/,U Mot Weatherproof
tdale L1458,/ Mot Weatherproof
Mala UG-2415U Met Waatherproof
Femole UG-255/11 Mot Weatherproof
sile UG-14864 71 Mot Weatherproof
Mala UiE-270/U Right Arngle
LIG=1017 7L
UG-197 1
Female UGE=273,U | Mot Weat berpraof
Femola UG-837 71 Mot Weatherproot
Famala UG-83B/U ot Yaatharproot
Male LG=318 Hat Weatherproof
L3332/
UG-171 /L

Table 2. Coaxial connector guide adapters between different series.

larger or smaller cables.

These weatherproof connectors have a maxi-
mum peak voltage rating of 1500 volts and a
practical frequency limit of 10,000 me. There
is a high voltage version made for use up to
4000 volts peak, but this connector should not
be used in applications above 2000 me.

SERIES SC 5C Con-
nectors are a threaded
coupling version of the
C. series and represent

I an upgrading of the C
%1 HJ connectors -similar  to

"E L the BNCG-THNC im-
SERIES S0 provement. The thread-
ed coupling and safety
wire provisions insure locking and secure mat-
ing under the most extreme conditions of wi-

bration and shock.

AUGUST 19646

This series has a maximum peak voltage
rating of 1500 volts and provides low stand-
ing wave ratios at frequencies up to 10,000
me in 50 chm eircuits. Like the TNC series,
these connectors are not ordinarily used ex-
cept under the stringent environmental condi-
tions found in high speed aircraft and mis-
siles,

SERIES SM This se-
ries was designed for
use  inside equipment
which does not require
the weatherproof fea-
tures found in present
connectors, They em-
ploy  the screw type
design similar to the old BN series and in
some wavs could be called improved BN con-
nectors. They were developed to fulfill the

SERIES GM

99



FLUG

GTHAIGHT
ADSPTER

PLLUG
LE:-210u

RIGHT AMGLE ADAFTEA
UG -E4E5

need for a small of fitting for use with coaxial
cables of ¥ inch overall diameter and smaller.
They should not be used where electrical
matching is required.

SM connectors are considerably smaller and
contain fewer parts than the BNC series: for
simplicity of design, they employ a female
contact on the plug and a male contact an the
jack and receptacle. The SM series has the ad-
vantage of positive braid clamping and does
not use the inmer conductor of the cable as
the center contact. These connectors are not
intended to replace the BNC series except for
internal equipment connections where weath-
erprootness is not required. Its useful range is
presently limited to frequencies below 1000
me and peak voltages below 100 volts.

development  of  the
Eij_r_.r,nai f::_;n']J:;;, this
three-pronged bayonet

E“:_j SERIES TPS A recent

=N
coupled series is slight-
= ly smaller than the
) BNC series and larger
SERIES TPS than the SM series.

These connectors  are
weatherprool and produce minimum electrical
cdiscontinuities in small size solid dielectrie 50

100

AECEPTACLE
U260 S-259

LARAPTER, BULKEAD
UG-363) PL-2T#

STRAMMT ADAPTER
PL=258

—

'rr“ f;[- 1

Fig. 2.
family.

UHF connector

Han
s - 3G

ohm coaxial cables up to 10,000 me. They are
rated at 1500 volts RMS at sea level The
method of cable clamping is a wedge tvpe de-
vice that when used with RG-59/U type ca-
bles, provides a minimum cable retention of
45 pounds,

SUBMINIATURE Be-
cause of the tremen-
dons mumber of sub-
o Yy miniature connectors
uim'% manufactured by the

UL various connector com-

SUBMINIATURE panies, it is impossible
to cover all of them
here, The inset drawing is just representative
of the many varieties available. The majority
of these connectors are recommended for use
in test equipment, video leads. communica-
lions receivers. if and of circuits or wherever
miniaturization is a factor. In fact, several
manufacturers have printed circuit models of
receptacles and terminations.

Subminiature connectors are available in
threaded, bayonet, push-on and snap on ver-
sions with nominal impedances of 50, 75 and
93 ohms. Some units are weatherproof and
varions sizes are made to accommodate cables
to % inch in diameter. Because of their small

T3 MAGAIINE



JACK
-_: U -33E Ak
' '.- -
. .-'-'- f
W W s
TEE ADAPTER 1,

L= HOTBL PANEL AGCK

Us-22E

STRAKGHT ADARTER
UG- 57E

Fig. 3. Series M
nector farmily.

Cain-

size, many of these connectors are usable up
to 3000 me. Typical of these connectors are
the Sub Minax series by Amphenol, the BSM
and MTM series by Automatic Metal Products
and i_th{: OSM connector made by Omni Spec-
tra, i

PULSE Several varie-
ties of connectors have
been developed for
high voltage pulse ap-
plications, particularly
for radar, The pulse
connectors  with  ce-
ramic inserts are di-
vided into two groups
known as types A and
B. The Pulse A con-
nectors are widely used
on U, 5 Navy aircraft
and at high altitudes thev occasionally arc
across the ceramic dielectric. However, as
soon as the voltage stress is removed, they are
again usable. The chief difficulty of the Pulse
A connector is that inadequate bonding be-
tween mating connectors creates excessive
noise when used near communications equip-
ment. Pulse B connectors are considered
standard for shipboard and ground equipment

PULSE

AUGUST 1966

U/

STRAKINT ADOPTER

UG = 29l
L =30y
. R
£ . TACK
Ab-iﬁ!ﬁ UG- 28a,0 LRI
PANEL JACK
L= 2000

Ve =

ROHT AMGLE ADSPTER |
L= 2TCA BULEHEAD JALK

G = S5EE
.l .H'\.I—I
Q:utl i
CAP B CHAIN BECESTALLE HGOT
MX = §E3 Y LG - BEA LG=I08

and may be used up to 15,000 volts peak.
The Pulse B connectors also suffer from the
tendency to Jeak noise.
m rl_-l_‘“ PHONO Fhono con-
| |l  mectors were originally
designed for intercon-
nection of shielded
audio cables, but mad-
erm versions with nylon
and ceramic insulation
are suitable for low-
power rf applications.
These connectors are somewhat limited in use,

o P
B

s

Labor saving coax connectors, In the front is a
crimped type. An  gutormatic Metal Products
""Wedge-eze' is in the rear,

m
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but are economical, easy to assemble and pro-
vide a simple method for interconnection of
receivers, VIO's, if strips, and other low-
power equipment. These connectors do not
provide 360° contact with the cable braid so
there is some radiation loss at frequencies
above one megacyvele. They are not moisture-
proofed and are intended only for indoor ap-
plications. Photo connectors have been used
to a limited extent up to 150 me, but the
BNC, N or even UHF series do a better job
and should be used instead of the photo con-
nector in all but the least critical areas.

SERIES QL and QM (Not illustrated) These
connectors are a recent development of the
Signal Corps which feature a quick lead
thread and are intended for high power, high
voltage, low SWR connections with large size
coaxial cables such as RG-217, 218, -219,
220, and -221/U where LC, LT, C and N
connectors have been used in the past. These
connectors provide a maximum SWR of 1.27:1
in mated pairs of cable assemblies up to
2000 me.

SERIES SKL {Not illustrated) This tvpe con-

10z

nector was originally designed to provide con-
nections to klvstron tubes, and various modi-
fications were subsequently- added to provide
general-purpose cable to cable connections.
Unfortunately, some of these connectors are
still in use today even though the BNC would
do a much better job. Furthermore, existing
standard types such as the BNC and N per-
form the same function and are more gener-
ally available than the SKL series.

Special connectors

There are several special types of coaxial
conmectors and adapters that should be men-
tioned. Perhaps the most important of these
are the between series adapters. These adap-
ters provide an efficient electrical and me-
chanical transition between two different of
sevies. They are of non-constant impedance,
but are designed so that the inherent electri-
cal discontinuities are minimized. Although
the shaight adapter is the most common,
other configurations are available to satisfy
nearly any requirement; from straight and
bulkhead adapters to angles, crosses and tees,
A complete listing of between series adapters
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for BNC, N and UHF to other types is listed
in Table 2.

Transitions and splices

- Terminations or end seals are a very help-
ful class of connector not normally  encoun-
tered by amateurs. These devices provide a
convenient, mechanical method for securing
the end of a coaxial eable. A neat, connectar.
type braid clamp grounds the braid to the
chassis terminal and allows the cable dielec-
tric and inner conductor to extend for any
convenient length for direct connection to a
component. A variety of mounting arrange-
ments are available as shown in Fig. 5. BNC
or N connector techniques are employved in
the assembly of these units.

Cable end seals are usually used in one of
two wayvs: either as a termination or for strain
relief. The termination is designed so that the
jacket and braid of the cable are clamped
within the body of the connector, while the
dielectric and inner conductor are allowed to
continue through. The strain relief variety is
used for support only and the entire cable is
allowed to continue through the body of the
connector,

Cable splices are another class of connector
which is not too familiar. These special con-
nectors provide a convenient and neat work-
manship method of joining two, three or four
coaxial cables with a minimum of impedance
mismatch, Splices are available in three basic
configurations: tee, cross and transition as
shown in Fig. 6. The tee and cross versions
provide an efficient junction point for three
or four cables and are especially useful in an-
tenma phasing assemblies or similar applica-
tions. They may be used for continuation of
the cable shiclding or for inserting instru-

laft:

Cleckwisa

Phono eonnectors.

from upper
phono to series UHF adapter, cable plug, chassis
receptacle and improved cable plug.
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Fig. 5. Terminaticns.

ments in the circuit. They are also used for
lncating resistors and other components with-
in the splice, or simply to save time and work
in the repair of defective coaxial cable. The
transitions may be used for splicing two simi-
lar or dissimilar cables, Normally the tees and
crosses are gasketed for weatherproof opera-
tionn while the transitions are non-weather-
FIJ'IJI:_FF..

Coaxial connector selection

Because of their importance in high fre-
quency connector work, a considerable amount
of experimental data on coaxial cable discon-
tinuities has been accumulated and rather

o
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Fig. &. Coaxiul cable splicing hardware.
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For RG /L Panal | Hulkhaod
I:-nb1::.| Jack Jack Jack Haod Enginwuring Data
EE g:u g = S .
58,1 A9C /L UG-291 /U UG-POSR /U | MX-1954/U
RG-5 /1 UG-2&0D/ U 261C/U | UG-262/0 | UG-9108/U | MX-195A7 in- bimpedonce
RG-122/L LG-T085 /L) [ 058 /L] LI-L.?:tE-!ji.-'u d Ve WE:;IH Mon-constant impedanse
Table 3A. Coaxial connactoar selection quide for BMC series.
For RG,/U Panal | Bulkh
~ Eables _ Jack Aok okl Hood il Lol
RG-5./L UG-£258 U UG-633A/U | UG429A7U | UG-630A /U G-S70A L.
Riz-4 Ju UG-5738./0) LHS-5724 01 u-::-ﬁ.i' AL UGE-237A .:'Ill} HEE?I}A;EI
RG-11,0 UG-573B /1 LIG-57248 710 Liz-5F 1AL | LG-93 7 A LU sE-1144 /U Impedance
Eﬂ-ﬁlgﬁuﬁl UG- T08E /L i e .. Mismatchad
G=58 / UG-709E FU =0y 4 3 ;
RG-890 UG-62784U = = | i HEIE;’S H

sophisticated matching technigques have been
used by the connector manufacturers to pro-
duce connectors having high elecirical and
mechanical qualities for almost every coaxial
cable in common use.

The large variety of connectors and cables,
each designed to fit a specific need, and the
almost infinite number of combinations avail- Ad
able from them, indicates that the problem of
selecting the proper connector is unigue  to
the type of service required. Essentially, the
selection of a cable connector boils down to
the same requirements as the selection of the
transmission line; ie. SWR, attenuation, me-
chanical strength, and power and voltage lim-
its. Since the desired operating requirements
usually contain some conflicting requirements,
such as long cable length and Jow attenuation,
the most successful approach is verv often to
find the best compromise in available cables
and connectors to fit the specific application,

One of the best eriteria on which to base
connector selection is that of the standing
wave ratio at the frequency of operation,
Fig. 7 charts the nominal standing wave ratio

TTEs  Lgar

i1

i Hannal wwE Aafo

|

v

/

L -
e

Fig. 7. Twypical coaxial connectar VSWIR.
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Table 4A. Coaxial connector selection guide for series €.

Description

Sdapter,

Hirding Post
Adapter,

Bulkbweacd {F-F)
Adaopker,

Feedthrowgh [F-F)
Adapter,
Fegdthrowgh {F-F)

apter,
Right Angle (M-F)

dapter,

Strgight [M-h4)
Adapter,

Tes [M-M-F]
Cop and Chain (F)
Cap ard Cheairn [M)
Feceptacle
Receplocks
Receptacle
Receptacls, Bulkkheod
Receptacle, Male
Feceptocls, Prassurizad
Receptocle, Pressurized
Receptacia, Pressurized

Rectptacle, Right Angle
Bectptocle, Right Angle

| UG-4FTE U

| CwW-282/1

Military
Mumbar

UG-282 /1
LG-492070U
LIG-974 /U
LG-414A 7010

|
UiE-3068 U

LiG=2T48 /U
i i
UG-2904,/L
LG-228/ 0
LRz 10944 1)
LAG-1 10 1
LIG=2 1A L
LiG=6258 71
Le-211am

LIG-535/L
UG-rofaacu

Enginaaring
Data

Fressurized

Flange
rhcuntirg

Flangse
Aounted
Tefkon: ;-
Insulafion
Rexalite
Insulation
3/8% Threaod
Maoumting
3/B" Thread
rhounting
J 167 Thread
dounting
1 /2" Thread
KMoeunting
Flange
Miounted
38" Thiracd
Mounting

Table 3B. Miscellancous series BN

C cennectors.

Dwscription

Addapter,

Bulkheosd (F-F]
Adapter,

Bulkhaod (F<F}
Adapter, )

Right Amgle [M-F}
Aclopier

Straight {F-F)
Addapter, J

atrargiht [m-M )
Adaptar, Tag (F-RM-F)
Cop and Chaln (M)
Cap and Chali [F]
Receplocia,

Bulkhaod
. Reeeptocie,
af Bulkhaod
Racoptatle,

Fanal

o -

Military

Humbear

UG-701 /U
UG=-11387U
UG-567A /U
UG-643 /U
LIG-6ad 24 AU
llﬁ-hﬁ-.‘:-h':-'Ll
UG-1142/U
G-114370
UG-569 /U
UG-705,U
UG-5&8 U

Engingering
Deta

Prossurized

4™ Thread
Meurntin
P sar rEe

Table 4B. Miscellancous serieg C© connectors.
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Cablcs Plug Jack | FJI::? Eu.:::ﬁﬂd Hood |  Engineering Data
RG-5/U UG-18D/U vemiil | Ueasom | Uetssem | ety | 0 .
RiG-&/ L e 214U LG-02A /Ll LJG--QMEEJJ e L ! LiG=-106/U 70 Ohm Connachors
RG-8 /U UG-21E/U UG-23E /1) UG22E:0 | UGlsoDyu | UG-108/U Improved Type
RG-3 70 US-11asA U UGE-118584 0 | UG«TI1&87 71 T wihy Captivated Contacts
RiE-11,uU ING=24 8 7L Fo-P5A /L LG54 1L i ME-106 1 70 Qnme Connechors
RG-17 /U UG- 167EAU iy I = o
RE I’-:*E'-.-' LAz -v-}ﬁEE-.[J — LAG=10968 /1 UG-H5488 71U UG-177 U
RG-5% /L LiG-£03A 00 | UG-602AU LI585 A U -- LE-346,0 |
Table 5A. Coaxial connecter selection guide for series M.
For RG/U [ |
Cables ! Flugs . Reducing Adaptors Haads
RG-B/U | PL-259 PL-258A. UG-295/U = WX-543/U, MX-372/U
RG-5B /LI UG-175/  odater o PL-25%% bE-175, LUG-410/U UET177/U,  MX-538 70
Riz-532 1) UG-73,0, - UG-111/U,  Ue-20370 UG-176,/U UG-239/U, UG-366/U

Table 6A. Coaxial connector selection guide for series UHF.

Description

Adapter,
Bulkhaad (F=F}
Adapter,
Right Angls (M-F)
Adopter,
Right " Angle |
Adopter,
Straight (F-F)
Adapher,
Straight [F-F)
Sedapter

[MA-AAY

Sharigh
Adeater,

Tee (F-F-F)
Sdopter,

Tee [F-F-b)
Adapter,

Tae [E-M-F)
Cop and Chain
Receptac|e
Receptacle
Receptacle
fecaphac|s
Heceplacle,

Right Angle

F-Fi

Milirary
Mumbear

Enginearing Data

LIG-300 0
UG-27C
LiG=202A 71
US-298 /1
LiG-1258,u
LiG-57B,/U
LIG=28A /L
Lia-464 /L)
LE-1478 U
e R L
LiG-53A 0
Lh5-231 /U
Le-d 67T
LIG-S804 1
WIG-SETA L

Prascurized

Paneal
Mounting

Mot Weatherproof

0 ORFm Impedence
With Hood

Pressirized

Tahle 5B. Miscelloneous seriecs M connectors.

Description

Adanter, I
Bulkkead (F-F)
Adoptar,

Bulkkhead (F-F}
Adapter,
Bulkbsad [F-F)
Sdaptar,

Bulkbwod [F-F]
Adaptar,

Right Angle (kW-F}
sdaptar,

Right Argle (M=F)
Adapter,
Straigint
Adaptar,
Straight
Adapter,
Straight
Adapter,
straight (F-F)
Adopter,
Tea (F-M-F)
Feceptocla
RecEptacla
Recaptacie,
Bulkhesd
FeEceptocie,
Pressurized

(F-F)
{E-F)
(F-F)

Military
Humker
LiG=224 /1)
LE-300 U
LiG-343 L)
PL-274
LIE-297A /U
LhG-&4 4 /U
LiG=229./U
G-3a0 0
PL-258
LiE=307 FL)
LG-228 /U
LiHa=250 71
S50-239
UE=2237°U
Ue-266 U

Engineering Data
| Rexaolite
Inswdation

Folyilyrare
Imsularion

Palvalyrane
Insutation

Polystyrame
Insulation

Farsl
MaoLnting

Resxalite
I nsulation

Tahle 6B, Miscellaneous zeries UHF econnectors,
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of the more popular coaxial connectors at fre-
quencies up to 11,000 me. These curves are
based on actual laboratory measurements of
improved versions of conmectors properly as-
sembled to RG-8A/U cable except for the
BNC connector which was assembled to
RC-58/U cable. The non-constant impedance
UHF series is shown for information pur-
poses only, but it becomes quite obvious why
this conmectar 18 not recommended for use at
[requencies above 200 me.

When selecting coaxial connectors, many
factors must be considered; first of all, the
coupling mechanism of the conmector should
be selected in accordance with the intended
service, Where long, massive cables are to be
joined, the coupling nut and associated re-
taining rings must be correspondingly strong
such as those in Fig. S5A. When the com-
Eﬂfrtef] :'{h'S{,*r:r't]"}E}’ iz to be used under condi-
tions where freguent movement or vibration
is anticipated, the connection must be strong,
positive and vibration proof (Fig. 8B and C}).
For light duty where frequent connections and
l:[ih:["'ﬂTlTi!-:l"tiUElﬁ are 'I'E,':ﬂll_li'l'ﬂ:d .':ll_]l:,:h H :F'l'_'l'l' 1_'1'_','.‘1-t
equipment, the connection should be guick
and positive such as illustrated in Fig. SD.
Where severe space limitations prevent the
use of threaded or bayonet mechanisms, push-
on connectors with detent arrangements are
uselul {see Fig, BE). In some applications
“phono” connectors provide a simple and
economical push-on connector (Fig. SF).

Since final connector selection is essentially
an electrical problem, transmission line prac-
tice is normally emploved to determine the
basic line parameters of impedance and SWR
once the characteristic impedance of the sys-
tern is known. When the ideal solution of
these parameters has been found, averape
power, peak voltage and permissible power
loss must be considered. In this phase, con-
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Far RC/U I

_C-u:b-l'é": Plug Panzl Jack
RG-22/U UG182/U | LG-103A/U
RG-22/1U UG-4318 74 LUG-423B /L

Haod | Engineering Dafo

UG- S Mot Weatherprof
—- Weatkrerproof

Table 7A. Coaxial cannector selection guide for UHF twin series,

nector-cable combinations must be chosen that
satisfy the operating requirements; at this
point it is often necessary to make compro-
mises in the final choice.

Connector-cable combinations that appear
satisfactory from the standpoint of the elec-
trical requirements should then be analyzed
tor operating temperature, mounting methods
and coupling requirements, Many connectors
that are employed internally do not require
weatherproofing and a less expensive connec-
tor can frequently be used. In general, con-
nectors which are used outside must be
weatherproofed.

To reduce the SWER and impedance dis-
continuities to a minimum, coaxial conmectors
must be desismed to have the same charac-
teristic impedance as their mating cable, Ae-
tually, the objective is to make the connector
a homogenons  electrical extension of the
cable itself. In this way the practical upper
frequency limit of the complete assembly
often exceeds 10,000 me, Expansion, due to
temperature, may cause a discontinuity by
separating the cable from the clamp within
the comnector, For this reason, great empha-
55 is put on the metal-to-metal braid elamping
mechanism using large contact areas. In some
cases it is advantapeous to insure that the
center conductor is mechanically held in a
fixed position by a captivated contact arrange-
ment,

Additionally, coaxial connectors must be
designed so that they operate safely at the
maximum rating of the cables with which they
are used. The most difficult of these require-
ments is the peak voltage rating. This is ne-
complished in several ways, First, physical
changes where high voltaze gradients might
occur must be kept to a minimum; and see-
ond, a good high-gquality dielectric must be

Military .
Deseription Humber Engincring Dot

Adapter, | Mt

Right Angle (M-F L 04 weatherprogf
Adapter, I

Right Anmale [(M-F1| G531 1 Waatharproof
Adopter, [ Bl

Straight  [F-F} UG-105 /0 weratharproa
Scaptar,

Straight . {F-F) LG-49234°U Weatherprool
Adaptar, et

Tea (F-mi-F} weatherproof

UG- 196 /L |

Table TB. Miscelloneous series UHF twin
connectars,

T

used throughout the connector Alsa, provi-
sions should be made to avoid the develop-
ment of air pockets at the mating boundaries
ol connector pairs.

Actually, connector selection is not nearly
as complex as it might spund at first. For
amateur  application, there are only three
types of connectors that are generally used;
series UHF, BNC and N. These series will
satisfy nearly anv amateur requirement, but
series C or phono connectors may be uselul
in some special applications,

The “Comnector Selection Guides”™ in
Tables 3 through T were prepared as an aid n
the selection of connectors for use with speci-
fic cables. The cables listed are those that are
most apt to be vsed in amatenwr work. When
selecting a connector for use with coaxial
cables not listed in the “puide,” reference to
the “Coaxial Cable Assembly Groups™ chart
in Table 8 may be h&lpfu]. In essence, there
are lourteen main groups of RG-/U cables
within the large number available. For ex-
ample. RG-8A/ belongs to cable group “F”
as do RG-9, -31, -87, -165, -213, <214 and
-229/1, Therefore. connectors listed in the
anide for RG-5/U mav also be used with anv
of the other coaxial cables in the same assem-
bly group.

Coaxial connector installation

It must be remembered that the primary
function of the coaxial cable connector is elec-
trical and every available provision should be
made to support it mechanically. Oceasionally,
the momting environment will prevent sup-
porting the cable at intervals as often as de-
siredd and a larger, stronger connector must
be used. In addition, the cable mav be re-
quired to follow the contour of a building or
corner or roof peak: in such a case, larger
connectors should be used to preclude prema-
ture failures,

Many connectors are attached to panels or
bulkhead partitions. There are three standard
methods for attachment of these fittings, The
mast common is the 'r:'i[:tj__{h: hole mount”; the
connector has an external thread and is locked
tior the J'.I'.'I[II:"] with a hex nut and lock-washer.
I'n some cases a method of keying the con-
nector to the panel is emploved. The three
main tvpes are single flat on the connector
body requiring a “D" hole in the chassis, a
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