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This invention relates to electrical systems for
indicating or measuring high frequency wave aignals or
wave energy, mainly the mea.surement or detection of such
wave signals or energy propagated along a tubular transe
mission 1ine, especlelly & coaxial transmission line, and
to the mode of operation, to the construction, and to the
combinetion and connection of parts or components in such
systenms. — |

It is frequently desirable to detect or measure
high frequency electrical wave slignals or slgnal energy
on o tranamission llne of the tubular. type, a coaxial
transmission 1iine oomprising an olongated immer conductor
withih, coaxlal to and electrically insulated from &an
elongated tubular outer condnctor being a speclallzed

form of tubular treansmission 11ne. Measurements commonly

mede on such transmission lines 1include those of the

standing wave ratio, the reflection coerfielent, and the
energy propagated.
Various 1nstruments have been employed for obtaln-

ing mesasurements of the standing wave ratio on transmission

- 1ines of the character mentioned, one type of instrument

employing & probe movable to different poaitions,aiong the
transmission 1ine . as in an elongated slot. The probe 18

connected through a sultable network to an indicetor by

‘mesns of which the slze or megnitude of the wave &t

different points slong the llne 1s determined. From such
information the standlng wave ratio is readlly ealculated.
Other instruments employ directionally sensitive

components, one component being erranged to lndicate or

respond to electrical wave signels traveling in one, or




591051

-3 -

the forward, direction along the transmission line snd
another such component belng arranged to respond only to
electrical wave signals traveling in the othef, or reverse,
direction slong the line. From information so obtalned
the reflection coeffliclent and standing wave ratlo sare
obtained conventlonally. Tthe directional instruments
employ various pleckup arrangements such &s probes and
loops, the probes providing capacitive coupling and the
loops providing inductive coupling to & transmission ;ine.
Anobther srrangement utlllzes a resisgtive bridge on or, .

gcross the transmission line, as disclosed 1nv;%;£;;:gq7y

appllcation for patent Serial Number 621,484, ;iled

It has been pr0pbsed to obtain separabte measure-
monts or indlcations of the forwerd snd backward travel-
ing wave signels on a transmission line by directionsal
couplers in which = loop is subjected to the electrical
£101d within the transmission line to provide inductive
coupling, the loop being revergible in the fleld as by

an arrengement for rotating the loop through 180°.  The
same loop and its associanted network reapond to either

the forwérd or backwerd btraveling wave signel, depending
upon ‘the way in which the loop 18 oriented. Such direction-
a8l couplers of the rotateble or revérsible type present
special problems in mechanicel deslgn because of the
relative movement of parts and the need for short connec-
tions between components in order to minimize capacitences
#nd inﬁécéancés which interfere with theoretical function-
ing of the‘deteeting network or eircult,

setabor -6, 1951, mor Pl 532, 38 dalid Tomperbers ¢, 1 5
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Tt is ¥nown that s loop located in the electrical
fio1ld between the inner and outer conductors of a coexial
line has a voltage induced thereln propoftional to current

4 I in the inner conductor, there being mubual inductance M
pbetween the loop and the transmission line, the loop being
positioned in the blane of the inner conductor of=thé'1ine.
It is also known that & series clrcult of resistence R and

8 ecspacitence C connected across the transmiépion line con-
ductors will give a voltage across‘the resistance R pro-
pqrtional to ioltage B hetween the line conductors. In
directiona1<couplors and so-galled reflectometers the

12 arrangements mentioned ere combined in a sampling cireult
in which the resistor R‘is cornected in series with the
loop and capacitive coupling 1s provided as by eapscitor
plates or armatures on the loop and the ipner eonductor

16 or by capacitance effects between the- components of the

'sampling “eircult and the inner uonductor. Dimensions ‘are
kept to a minimnm, much less than the wave length of the
energy transmitted, and in eansidering the theory of

20 operation it 1is satisfactory to refer to lumped 1mpedance$
rather than avaluating the distributed parameters. In

practice, however, 1t hes been necessary to supplement
thaoretical celculations with empirical ‘methods of testing
24 in making corrections for diatributod capacitanca and
digtributed inductance. It is in this conneetion that the
present invention has been particularly effective in that
the struotural‘arrangements or geometry of the instrument
28 shoﬁn permit very short connections between parts and
special provislon hss slso been made for effecting ad just-
ments in theoreticsl design askdiqtatsd bj results of tests

and similar emplirical evaluetions.
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considering the sempling circult mentioned and
using lumped impedences, 1t is apparent that M 1s either
positive or negative depending upon the directlonal
4 relation between the loop and the wave signal energy
traveling on the line. As in earlier devices, the
instrument of the present 1nvention obtelns reversal
o? the mutuel inductance M through 180° rotation of the
8 loop relative to the transmission line. The forward
traveling wave has voltage Ep and current I, while the
reflected travellng wave hes voltage En and current I..
Thus, 1f Z, be the characteristic impedance of the line
12  sand /° the reflection coefficient:

= Bp/g, T - In/1g (1)
and %
[e = ;)w (cm:t MI)] (2)
16 s JwEp [BrR (112 + (W/Z) (1-/ﬂ)’l (3)
~ where. e is the total electrcmotive force ‘1nduced in the
Joop. or sampling cireuit. The components are seleeted
so that:
20 RC =% =K o (e

jé%%Q, K belng @& consiZnt. If we let'§l~ be the electromotlve
_force when M ls positive so that the voltage gcross R
and the voltage 1ndﬁch 1n}th§,loop are additive, and
24 let e~ be the electromotive force wheniM.is negative
and the yoltages referred to are opposed, the former

gives o meximum end the latter a minimun indicetion,

thus s
28 o = jwB [k QA+ )4E (1 -] (5)
=2 jwhek " (6)
andz: .
o= = J wBp [KQ+ /) -K(1 - 2] (7)

2 J wEp K/ (8)




12

16

20

24

28

991051

from which useful informetion such as the reflection
coefficient and standing wave ratlio cen be obtained. It
412 also feaslble to messure powexr P being fed through the
transmission 1ine:

P=Elcos& =B ° 1 (9)
(Ef“rEr):' (Ifﬂ"ir) (10)

Using known relationships between forward and reflected

weve potentials, currents and reflection coefflclients

and slgebrailc methods:

Ep Ep "= E, .« E,

B T —-z-——-— (11)
LZ'L‘ (1 -\/?) | (12)

= et 2‘, - 18
K® &, : (13)

From the above it 1is eclear that prior direetionsal
couplers or reflectomaters heve been able to’ give the
absolute power at &8 known- frequency. The readings have
been obtained by the use of a thermocoaple together with
a, milliammeter responding to current in the loop or.
sampling circult., It has elso been proposed to utllize
diode contact recﬁifiers and éertain of the more specialized
aspects of the present invention are particularly concerned
wlth the pdsition@ng and{conﬁecting of the diode rectifier,
as will appear. | |

‘ One of the features which cheracterizes the
present invention is the supplementing of the sampling
clrecuit of bha‘loop‘and resistor of known 1nstrum§nts
by & frequency compensating capacitor used in assoclation
wlth the dlode contact rectifier and series:connected in

the resistor-loop circult. This supplemental capacltor




591051

i3 connected in parallel relation to the dlode clrcult

' which includes the galvanometer or other indlcator

external to ﬁhefhigh frequency components end is of much
4 greater(gapaciﬁanca then the capacitance C coupling the
loon énd gbher components of the sampling circult to the
transmission line. The effect of such compensating
_ capaclitor is to glve broad freguency band operation to
8 directional couplers end the like of the type refarred to.
Tt is believed that, since the generated voltage 1ln the
loop. resistor circuit is proportlional to frequency (Bqg. 2)
and the impedance of the supplemental capacitor 1s )
12 inversely proportionsl to frequency, the output voltage
seross the cépacitor can be made to remain constant,
or substantially~so; by»suitable selection of values
and;provided the ¥6f§i 1mpedance of the circult remeslns
16 consﬁant; Thus the supplemenﬁdl or compensating
' .,oapaciﬁof counteracﬁs or offsets the inherént voltage
rise of the reactlive generafor»comprising ﬁhé‘oapaéitive

and inductive pickup system of thé loop end mekes the

20 sampling circuit substentially inéensitive‘tO'rrequeney
over the designed renge. It has been found practical
‘utilizing this feature of a supplemental cap{lcitbr to
construct instruments haeving effective ranges of

24 2 1/2 to 1, and even higher retios are feasibie, such
gs 5 to 1. In practice, for oxample, sn instrument msde
as hereinafter described 1is effective over a frequency
range of, say, 25 to éO megacycles, or 200'£§~500

o

28 megacycles, or 400 to 1000 megacycles, depending upon

the components selected in the mekeup of the instrument

to satisfy Equation (4).
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Another characterizing feature of the present
invention is concerned with the reslstor R 2nd its perform-~
ance over o wide frequency band, To compensate for

4 objectlonable frequency effects and obtaln more uniform
characteristics at different frequencles this reslstor
18 asgsoclated with s capacitance in shunt relation. In
i1ts preferred form the invention employs a commerelal

8 resistor of elongated cylindrical shape having an insulat~
ing body. Received about the body 1ls a conductive element
connected to one of the resistor terminals. This con-
ductive element desirably takes the form of a tubular

12 sleefa of brass or similar metal and at one end 1s

received within a cylindrical socket of a conductive

mounking base or body which alse recelves one end or:the
resistor. Variation in the capacltance between the cone E o
1é ductive sleeve and the resistor is obtained by axlally . | 416
sliding oi moving one relativé,to the other, thls con- |
stituting & simple adjustmenﬁjfor use in original sassembly
to adapt differept rosistora‘to the clreculte The
20 capacitor sleeve 1s open at one end and with the resistor
enclosed constitutes sn open stub coaxlel capaclitor. 7
In the sgystem or deviee of the present linventlon
and as one‘of 1ts principel objects a directional coupler
24 of the rotatable or revérsible type 1a assembled 1h a
compact srrangement of closely eonnectéd components teo
provide a rugged, rellsble unit that can be easily
manufactured in guentity at comparatively lew cost.
28 Another object is to provide in a high frequency

electrical system for detecting wave signals on & trans-

mission line, the system being of the type in which e
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pickup unit is carrled rotatably om a support mounfed
on the tubmlar conductor of the trensmission ;iﬁe end
projects inte en opening 1n thezéonductor,‘the_coﬁbina~
tion of en indicator externsl to the line and connected

to the rotatable unit through the support in such & way

that removing and replacing the plckup unit from and on

the support sutometieally disconnects and reconnects the

1ndiqator. More specificelly it is sought to provide for

sutomatic connection of the pickup unit circult to the
indlcator only in different predstermined pqsitions of
the plckup unlt relative to the transmission line te
insure correct orlentetion of the parts. In a further
refinement of this aspect of the Invention the support
is formed with a socket‘into which the pickup unit,
comploméntally shaped, 1s received 1n 1nteffitting
relastion, sultable means being provided for locating
the piekup'unit exlslly relative teo the suppoft socket,

for retaining the unit in the socket, and for meintaining

yieldihg pressure of the unlt egeinst the support in the

reglon of the openlng inteo the transmlission line.
Another object 1s te provide en improved plckup

unit for use in a high frequency electrilcal sfstem of the

character described, the plckup unlt conteﬁplated being

& structure comprlsing reletively thin flat cgnduoting

and insulating elements stacked in alternating relation

flatwise ageinst one another end held between = base

and a cap of conductlve metal. In the preferred arrange-

ment shown the base and cap shieidingly encleose the

stacked elements and the structure constitutes a plug

adepted for facile removal from and replscement in a
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socket of a suiltable mount attached to the outer tubular
conductor of the transmission line. The pickup unit of the
preferred arrsngement mey 8l 20 inelude a rectifier conw ‘

4 tained in a recess formed by sligned openings in the
stacked elements. As a still further refinement of the
plckup unit structure, the base thereof constltutes a
subsgsembly mount, in that it is formed locatingly to

8 recelve clrcult components ineluding button type éapacitors,

the lstter being recelvable on oppdsite sldes of the base

and in predetermined aligned relation. As en adjunct of
the reﬁbvablo piekup ﬁnitrfeature, useful in combination

12 with the stacked element arrangement but not restricted
thereto, the base of the unlt is formed with a locating
recess to receive one end of the resistor of the loop-

= resistor combination so as to predetermine the positlon

16 of the loop relative to the body of the plckup.

Also essoclisted with the pickup structure and
11lustrated in connection with the base subassembly
featurs 1s a novel arrangement of'button capacitors..

20 end e metel shelled dlode crystal rectifiar which pro-
vides extremely short connections hetwean the parts. In
this arrangement the bat ton capacitors and the rectifier
are alignod on a common axis seo that the conductive

24 cylindrical shell of the rectlifier mey e used as one

' terminal thereof snd comnected to en armature of one of
the capacltors and the other terminsl of the rectifier
is extendgd through the center'openings of both button

28 capacitors and commected to the armature plate of the
other capacitor.

Other objects and advantages pertaining to

certein novel features of construction and combinsatlons
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and arrengements of parts are apparent in the following
deteiled description of a preferred embodlment of the
invention, this description being mede in connection with
4 the sccompanying drawings forming a part of the speciflica~
tion.
In the drawlngs:
Mgure 1 is an elevational view, partly
8 diagrammatic, pertly in sectlon and with parts broken
away snd removed, of =a high frequency elsctrical system
incorporating e directional coupler embodying the
principles of the present invention and constituting an
iz insertion type wattmeter for use in & coaxial trans~
mission line;
“ Fig. 2 18 a transverse sectlonal view through
the insertable transmission line, with parts removed,

16 teken substentielly elong the 11ne 1ndicated at 2«2 of
Fig. 1 to show an end elevation of the principel com-
ponents of the present device,

Fig. & 1s a longitudinal sectional view, with

20 parts broken gway and removed, taken substantially aleng
the axis of the transmlssion line as indicated at 3-3 of
Mg. 23 ,

‘ Tig. 4 is a plan view of the suppoft mouhted on

24 the line, pertly in section and with parts brokén awey
and‘removed, taken subétantlally glong the line indicated
at 4ed of Fige 23

Fige 5 1s a slde elevational view of the detector

28 cartridge or unit showing 1t removed from the support on

the transmission line end reduced 1n size wlth raspect~¥o

the preceding figures;
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Flg. 6 1s a fragmentary sectional detsll, with
perts removed, taken through the removeble unit transverse
to the rotational aexis of the latter and through the

4 support, thils view beilng substantlally elong the line
indicated at 6-6 of Fige 3 and reduced with respect to
~that filgure;

Plgs 7 1s an expanded view showing in dise

8  assembled relatlon the several elements end components
comprising ﬁhe removable and rotatablé detector unlt or
cartridge; |

Flge & 1s & transverse gectienal detell of s

1z subassembly of the removable unit taken diametrically
through the conductive metel body, this view corres-
ponding to Fig. 3 with respeét to the relationshipAof the
parts and béing enlarged with respect to that figﬁre;

16"(u,f , Fig. 9 1s enother fragmentary sectional detaﬁl
showing a more advancod subassembly obtained by tho'

.va

o addition of elements and components to the subassembly
W ot via. s
20  1ine indicated st 9-9 of Fig. 3 and enlerged with resPGct
to that figure; ‘
| 'fEig. 10 is a tran8vefsé,sect10nal view similar
to Fig. 8 éhdﬁing the baéevsubassembly of a relatively
24 sensitive modification for use atra relatively lowfpbwer

rating;

Fig. 11 18 a bottom plen view of the base sub-
essembly of Fig, 10;
28 _Fié. 12 is e transverse sectionaliview similer

to Figso. 8 and 10 showing snother base sﬁbaséembly of &

relétively‘insensitive plckup unit for use at a relative-
| 1y high power rating; '

'




12

16

20

24

28

591051

w 1D e

Fige 13 1s a diagrammetic representation of the

.system of the present invention showing the electrical

reletionship of the several partsvand components of the
present inventlon in schemetic form; end

3 FPlg. 14 1s é graph showing the response curves
of the instrument over the band of frequencles from
about zoojmsgacycles to gbout 500 megecyeles, the curves
repreéanting the modificatlions in the loop circult shown
in Figs. 8, 10 and 12. '

The directionsl coupler shown in the drawings
as an illustrative embodiment of the present invention
is part of a wattmeter lntended for use as an insertion
device to‘measure.forward traveling and reflected wave
signal energy on a coaxisl transmlssion line. Included
in thé system or device are e number of subcombinations
or subassemblles and structural features that are useful
in other applieatibns concerned with high fregueney
electrical energy. The pickup or coupler structure can,
if desiréd, be mounted directly on a tubulaer trensmission
line formed with a sultable eperture to recelve the

sensing element or probe. It 1s preferable, however,

'to produce the system as en insertlon device whieh can

be incorporated in a high frequency electrical trans-
mission line by means of conventionel connectors or
fittings. '
As here shown the device or system ineludes a
short section of transmission line L comprising & metal
outer conductor 1 in the form of a é&lindr;cgl metal
tube end a coaxlal inner conductor 10. The tube has a
smooth internal cylindrical surfoce 2 end at 1ts ends 1is

threaded internally at 3 to receive turned metal tubular
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fittings 4 and 5 for connection to conventional coaexlel
1ine ocables or the like. The fitting © has a reduced
dismeter end which carries an internally threaded‘
potatable collar 6 for coupling to a sultable end fitting
(not shown) on the end of one of the transmlsslon lines
between which the devicé is commected. The fitting 4

hes sn externsl thread 7 that receives a‘coupling collar

simller to the collar 6 carrled on the end of the other

of the transmission lines.

Extending longltudinally through the tubuler '
outer‘conductor 11s the cylindrical metal inner con-
ductor 10 sﬁpportod gt i1ts ends by insulatlng snnuluses
11 formed of sultable dielectric materisl such ss poly=-
tetrafluoroethylene, The inner conduétor is thus centered
in the tubuler outer c¢nduétor in cosxial relstion and with
the outer conductor 1 comprises a coaxial 11ne'section
heving a charaeﬁeristi& impedence corresponding to that
of the coaxial transmission line in which the device or
system 1s inserted. As here shown the Sharacteristié
impedance 1s epproximately 50 ohms, thevproportioning
of the parts beilng conventional to obtain the desired .
impedance and to avold objectlonable reflections. Fért
connection of the ends of the inner conductor 10 to the
inner eonduetér-ends of the trensmission line in which
theiﬁfvice is inserted, terminal rods, one of which 1is
indﬂgated at 12, are screwed into internally thresded
axiai sockets 14 in the ends of the imner conductor and )

are projected through the tubular end fittings 4 end 5 in

hqoaxial relation. The terminal rods 12 are formed at

their ends, one with a reduced dismeter plug portion 186
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and the other with sn axlslly spllt btubular socket portlon,
vto be received in and to receive complementsally sheaped
terminal ends of the transmission line inner conductors.

4  The tubuler end fittings 4 and 5 are shaped, the former

with a tepered socket 16 end the latter with an exially
slpttad tubuler extension 17 to recelve complementallj
shaped parts or fittings on the ends of the outer con-
8 ductors of the coaxlal transmission line in which the
» deﬁicafor system 1s inserted. Insulating tubes 18 of
suitable'plastic materiel are received over the terminal
.rodé 12 to separate the latter in the tubuler end
12 fittings 4 and 5. |
. A support 8 1s mounted on the outside of the
fubuler outer conductor 1 intermedlate the ends of the
letter, thef support comprising a body block 20 of brass
16 or similar conductive material sultably secured in
place as by brazing or soldering. As shown in Flge. 2,
the supporting block Zovis contoured to the cylindrical
curvature of the external surfaceybf the tubular con~ -
20 ducter 1 so as to be received snugly agelnst the latter.
& eylindriecal socket 21 in the block 20 receives a plug-

like pickup unit U for faclle removal and replacement,

the. pickup unit being‘rotatable in the supporting socket.
24 At its 1nner end the eylindrleal socket 21 1s formed

with e eircular opening 22 which eoincides with an

opening 23 in the tubuler line conductor l. The openings

22 and 23 constitute an access apertﬁre through which the
28 sensing elsment of the'ﬁickup U is inserted into or

subjected to the electricai field of the transmission

1ine T.
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The plckup unit U comprises an assembly of

 parts and components connected electrically to form

part of a detector circult. For convenlence and simplicity
the pickup unit 1s designed so that 1t cen be built up

from subsssemblies 1h;stages, thus facilitating menufacture.
In thus providing a construction which is sadaptsble te the

use of subassembliles in menufacture 1t iz feasible to

‘ have the device sssembled by relatiiely unskilled

individusls who need not understand the theoretical con=

siderations governing the deslgn of high frequency squip-

ment. By reason of the limited number of Opérations";gch

performs the sssemblers become adept and efficient 1n
_their particulsr tasks, thus obtelning accuraéy end a
high rate of production. The sub-assembly techniquelin
manufacture also hes 1nspection advantages which faeilitate
produetion oontrol to maintaln high standards of quality
and preclislon. »

The unit U comprises a base 25 and a cap 26
connected together by sultable mesns such as studs 27
end enclesing detector cilrcult éomponents,uineiuding ,

e plurality of thin, flat conducting end insuleting

‘elements interleaved in alternating relation. The base

and cep are machined from brass or similer metal.
Cylindrical oubter surface 28 on the base 25 has a
s1l1ding fit in the support socket 21, the ¢irculer end
of the base, 1ndieated'at 29, seatigg“against cireculer
locating shomlder 50|at the 1hner end of the socket in
the support dlock 20, the loceting shoulder surrounding
the -opening 22«23 into»the,line-L;'

The base member 25 and the cap member 26 are

interfitted in telescopic relstion, one of the members,
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preferably the base, having a reduced diemeter pertion 32
received within a tubuler skirt portion 33 of the other
member, here the cep. The externel dismeter of the cap
skirt 33 is the same as that of the cylindrical surface 28
of the base to provide a continuous cylindrical surface over
the major portion of the length of the removeble detector
unit so that the cap as well as the base has & sliding fit
in the support socket 21 %o guide and hold the pickup unit
U inspredetermined'relation to the coaxial line section L,
the axis of the unit being substantislly normal to the
iongitudinal axis of the line, and to provide good
electrical contact between the rotatable unit end the
support S.

Stacked on the body 25 are the thin flat conduct-
ing and 1nsuiating elements previously referred to, 1nqlud-'
ing a’conductive contact element or disc 35 and a conductive

plate 36, each formed of suitable metal such as brass and

respectively insulated from one snother and the base 25

by circuler insulating discs 37 aend 38 formed of suitable

dielectric materisl such as polytetrafluoroéthylone. Sur-
mounting the circular plate 36 1s a circular insuleting
block 39 of polytetrafluorcethylene or other saiteble
plastie meteriel, this block being used to mount a
resilient contact and a charge reslstor, as will later
appears.

Stacked conductive elements 35, 36 and the
insulsting eiemants 37, 38 and 39 associated therewlth are
formed with'&ligned apertures‘to recelve the speced parallel
studs 27 previously referred to. These studs are disposed

in a dismetrical plane of the plckup unit and are sacured
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- in the baese 25 as by solderlng or brezing. At thelr upper

ends the studs are threaded to recelve internally threaded
hesded sleeves 40 which extend through openings 1h knob
portion 42 of the cap 26. The heads of the sleeves 40

are recessed in the cap knob 42 and extend into chember

2% within the ocap, where they engage the stud ends and by
relative rotatlion draw the éap and bass togéther g0 thet
end 44 of the cap skirt 33 is pressed firmly sgalnst
circular shoulder 45 of the base 25. 7

Besides functionlng as the connecting means
holding thé base and cep together, as previously deseribed,
the studs 27 serve to locate the conducting and insulating
elements 1n assembly and to hold these perts or‘compoﬁants
together., Nuts 47 recelved on the thresded portions .of
the studs'27 bear asgainst metel washers 48, which in turn

' bear asgainst the insulating block 39 to compress the

latter against the conductive plate 36, thereby compaét;ng
and confining the alterg@tely’arranged or interieaVed E
eopductiﬁé end 1lnsuleting elements. The\inaulating,biock
39 1s formed with eountérbores 49 in the stud openings
to accommodate the nuts and washers 47 and 48.

iihe base 25, grounded by direct electrical contact
with the metal walls of the socket 21 1in the support block
1, is elactrically connected through the studs 27 to the
metaljplate 36. The contect disc 35, interleaved between
the base and the plate, is, however, insuleted from the
grounded parts-by the plastic dielectric dises 57»énd &8
and by plastic 1nsu1at1ng'sleevea 50 which surround the
studs 27 in the stud openings of the contact disc 35, the
stud‘openingé 1n‘the contact disc beilng larger than the

studs to accommodate the insulating sleeves 50.
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_ On opposite sides of the grounded bese 25 are
£iat disc or button type éapaeitors 51 and 52, the latter
constituting'the capacitance C 1 which tunes or resonates

4 the loop circult ln the frequency band and at the
sensitivity for whiech the partlculer plckup unit is
designed. The 1oop{§1reu1t, thus heavily loaded by the
eapacitor C 1, eihibits broad band charscteristles by

8 .reéson of the resistance R which flattens the response
curve of the eircuit: 'This capacitive loadlng of the

P rasistive loop circult by thé series capacitor ¢ 1 1s
one of the dlstingulshing characteristics of the present
12v invention énd provides wide,fréquency band operation.
The éépaéitoi 51 provides the capacitance ¢ 2
~of ths\wiring dlagram (Fige 13) and is & so~called charge
Mpg?agitor in the galvenometer circuit which, with the

16 load!resistor 82 provides the desired time constant to
:‘obta;nfpeak reading_ehgracteristics in the gelvanometer
circﬁ;t.f
o ‘Each of the capacitors 51 end 52 comprises a
20. flét,circular insulating disc 54 heaving on opposite flat
foces armature elements 55 and 56 in the form of extreme-~
ly thin metal such es silver leaf. The metal leaf
» olements of the ecapacltors 51 and 52, separated and'
'2¢ insulated from one amother bﬁ the diﬁcs 54, are fired
in place or otherwise secured on the ceramic discs 54
end ere bonded or adhere thereto with sufficlent strength

to permit,soldefing of the leaf armatube elements to the

28 6therveomponents of the detector circult in the sssembly
of the unit. Each of the leafl armature elements 55 and

56 is ennular in extént, surrounding a central openling 57




591051

- 20 -

in the cerasmlic disc 54. The two capacltors are dlsposed
-_in paﬁallel planes with thelr sentral aperbtures in allgn-
ment. To oﬁtain short connections between the components
4 end also 5o aid the location of the capacitors in asgembly
the 0pposite faces of circular disclike body 58 of the base
25 are formed with coaxlal ecircular recesses having flat
bottom faces 59. Ths metal leaf element or armature 56
8 of one of the capacitors is secured as by soldering te
tha recess face 59 ox one side of the ‘base body 58 while
the correaponding element or armature of the other
capacitor 1s slmllarly secured to the other recess face
12 on the opposite side of the base body. }
A crystal rectifier or dlode 60 1is oonneetod
acroas the armatures or silver.leaf elements 55~of the
| capacitors 51 and 52. The rectifier used may be any one

16 | of several well known constructions, although the particu— -fs_fﬂm

1ar.mounting and conngcting arrengement employed and
. utiiizing o. diode having a conductive shell or casiné is
one ;of the advantageoug‘reafures'of the present 1nVention.
20 Suiéable'diodes or reetifie:s are avaiiable comﬁeraially
and,:briefly described, comprise a pellet or crystel 61
of germanium or other semiconductor which 1s contacted
by a'whisker wire 62 of platinum, ruthenium or the like.
24 The crystal'and ths whiskerlwire contactor are regpective-
1y mounted on the confronting ends of axlally aligned
rods 63 gndv64, which constlﬁute terminals for the
rectifier. A probectlive sheath,; here a condﬁctive‘metal
28 tnbé 65, surrounds the crystael, whisker wire, and the
| torminel rods. Sultsble annular insulators 67 and 68 of

glass or plastie materiel embrace the terminel rods to
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locate fhe latter in glignment and in coa;ial relation to
the tubular sheath 65. The annuiar insulators 87 and 68
éaal the oﬁenings in the ends of the sheath and are spaced
4 from one another in the provislon of a contral chamber 1n
| which the crystal and whisker wire are situated., The
whisker wire is, of course, adjusted to a sensitive spot
of the crystel or semlconductlive pellet at tho time of
- 8 menufacture of the rectifier and the frictlonal grip
 of each insulator on the corresponding terminsal rod rebalns
the éarts in sdjusted relatlion.
The rectifier 60 s disposed in coexial slign-

12 ment with the cantral openings 57 1n the insulating
discs 54 of the capacitors. One of the rectifier
torminals, say the terminal rod 64, extends exlelly .
through the aligned-éggﬁcitor openings 57 end through sn

16 opening 70 in the baseﬂﬁody 58, the opening 70 being

l eontinuous with the capacitor openings 57 and centralized
in the circular recess 59 of the base body. A flat
terminel dise 71 ls soldered or otherwlse secured and

20 alectrically connected to the leaf armature or element
55 of the capacitor 52, thls terminel disc heving an
integral tubular stem 72 that eitends exielly through
the opening 57 in the cepacitor disc 54 end partially,

24 but not completely, through the similar opening in the
insulating disc of the capacttor 51. The axlel terminal
wire 64 of the rectifier &0 pfojects into the tubular
gtom 72 and is soldered in place.

28 ‘ In the memufacture of the disc or button
capacitoers 51 and 52 1t 1s customary for the metal leaf
olement or armaturevén one side of the cireular %psulating

dlsc 54 to extend to the outer margin of the disc end to
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have & central épprture or margln spaced from the disc
aperture 57 (see armatures 56 of the capacltors), and for
the leaf element or armsture on the obher side to have 1ts
outer mergin or periphéry spaced imwardly from the outer
mergin of the insulating disc 54 while havling en inner
margin or periphery which colncldes with the 1nsu1at6r
opening 57 (see armatures 55 of the capscitors). In

assembling capacitors of the character mentioned, 1t ls

. preferable to positlon the leaf slements or armetures 56

which exbend to ﬁhe'outer peripheries of the insulators
in confronting relation against the surfaces 59 of the
body 58. In this menner the imner peripheries of 'the:
1eafvaléments or armatqreS‘Ss, being spaeéd from the
insulator apertures 357, afe automatically'removed from
electrical connectlon or contact with the tubular stem 72
of the terminel dlsc which extends through the cepacitor
apertures. ' "
Electrical cantact beﬁween the leaf element or

armature 55 of the capaeitor 51 and both ths tubular stem ‘

72 of the terminal disc end the terminel rod 64 of ‘the

rectifier is avolded by~d1mensioning the tubular.stem 7a
so thet 1t extends only pertially through the sperture :
57 of the insulator 54 of the capacltor 51. Thus the
tubular stem 72 of the terminal dise functions as e
locating Spacer to hold the rectifier terminal 54
centraliged 1n the capacitor aperture and out of contaet
with the inner mergin or periphery of the leaf element or
armature 55.  The stem 72 thus serves to locmte the
rectifier terminal wire centrally thfough the apertures
in the capacitofs 51 and 52 in spaced lnsulated ralatioh
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to the srmeture on the top face of the eapaclitor 51 and
also serves 1n essembly to hold the rectifier in pre-
determined centrel or cosxial relatlon te the capacltors

51 o facilitate soldering of the tubuler metal case or

sleeve 65 of the rectifier to the metal 1eaf ermature 55
of the capacltor, the solder belng indicated at 73.

After the soldering of the suboembinatiOn or sub~
assembly comprising the base 25, the eapae*tora 51 and 52,
the rectifier 60, and the resistor R, to be later descrlbed,
the studs 27 having been proviously eoldered into the
dlametrically located sockets 31 provided thereror in
the . base body 58, the insulating and condueting elements
55-39 are ‘stacked on the base 25 in the alternating

.relation deseribed.x_The preformed apertures in  these

elements receive the studs 27 to locate the elements in

predetermined reletien to one smother and to the base.
In this asaembling operation the insulating sleeves 50
are positioned gbout the studs 27 and in the openings
provided therefor in the centaet disec 55. The‘peripheries
ef the alterpating ineulating and conducting elements,
other than the contact disc 35 may be of‘substantially

" the seme diameter, preferably the dlemebter of the

cylindrical gulde surface 52 on the base 25, the peripheries
of the alternating elemente being thus slidably recelved
within the skirt 33 of the cap. Thus the alternating
interleaved elemente are physieally end electrically

shielded by the cap and the base and themselves constitute

‘ and the bese. The‘insulating block 39 may have & clrecular

periphery of slightly less dlemeter than the other stacked
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interleaved elements to permit e corresponding reduction
in diasmeter of the 1nternal chamber in the cep with =
resultant thickening of the upper portion of the walls
of the cap skirt. This thickened wall portion of the cap
1s drilled to provlide a radial socket that pecelves an
outwardly projeeting redlal stop pinfés'which locates
the;piékup unit in the cylindrlecel support socket 21, as
will appear. .
The contact disc 35, of less diameter than the
insulating elements between which 1t 1s received, is .
formed with integral contact lugs 76 which project radlally
outwerdly from the dlsc periphery.

The periphery of the contact disc is speaced
1nwardly from the peripheries of the 1nsu1at1ng discs 37

end 58 and also from the cylindrical surface generated

by the ecirculer peripheries of the conductive plate 36
ahd the cylindrical surface of the reduced dismeter body ;_:' ;3

portion 32. In this menner the contect disc 35 while sub-
stantielly surrounded by ;gfqundsd conductive parts of
the pigkﬁp unit 1s electrically insulated therefrém. The
prdjeeting lugs 76 are located on a dismeter of the
contact disc for making electrical contact with a con-
tactor 7 carriled by the support S at predetermined
rotative pos;tion311809 gpert, as will later appear.

To Proserve thé i1nsulated condition and relation of the
eontaét disc 35 the sgkirt 33 of‘the cap 1s formpd with
exial slots 78 into which the lugs 76 project. The
radius of the outermost part br contact surface of each
‘of the lugs 76 1s less than the radius of the support

socket 21 to provide insulating clearances between the
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contact lugs and the walls of the support socket when

the plckup unit is placed in the support. The contact

lugs preferably proJect heyond the cylindricel surfaces
generated by the peripheries of the‘dircular plate 36
and reduced diameter portion 32 of the base 25, the lugs

‘being recelved in recesses in the wells of the cap skirt

35 defined by thé axlal slots 78. - The relati@e positions
of the telescoped bese end cap mey be maintained by
frictional engagement between the  cap skirt 32 snd the
cylindrical surface of the reduced diameter portion 32

of the base, the cap skilrt being formed of resilient
brags or similar metel and formed or sprung to a slightly
smeller diemeter then thet of the telescoping sarface
efbthe base, so that in éssembling the base 1s resilliently -
grippeé ﬁy the skirt. If desired, the cep and skirt mey
be reteined egeinst relative rotation to prevent engage=-
ment between the contact lugs 76 and the walls of the

. skirt slot 78 by solder or radlal pins, not shown.

In stacking the interleaved insulating and
conducting elements on the base 25 the locating funotlon

"performed by the épaced studs 27 amtomebically aligne

the openings in the elements thet recelve the rectifler
60, the latter having been previously mounted on the

. base inithe subasaembiy procedure descrlbed sbove.

The upper end~of the rectifier 60 1s substentislly flush
with the upper surfsce of the clreular insulaeting block
39, preferably_prcjecting slightly sbove such surface

_ to be engaged by a resilient metal spring contaet 80.

This'spring contgct is mede of & strip of resillent

electrical bronze qﬁ gimilar spring metal secured to
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the insulating block 39 by a serew 81 threaded into the
blocke The spring strip extonds amcross the openlng in the
block through which the rectifler &0 projects and desirably
13 formed with & reverse bend to provide a turned under

end portidn which bridges the annular space between and
electricelly connects the terminal rod 8% and the tubular
metal casing 65 of the rectifisr. The spring strip 80

thus provides a conductive path across the upper end of
the rectifier end connects the terminal 63 to the -

armeture 55 of the eharge capacltor 51 (capecitance C2)

“through the tubular metel casing 65.

In this compact arrangement of apertured
cepecitors combined with a rectifier in such a way that

the apertufes of the capacitors are on the axia deflnedi

" by the terminal pins or rods of the rectifier there 1s

obtained g structure having oxtremely short connections

~ by means of which ‘the rectifier terminals are each

'grounded through & capacitor. The spring contact 80,

basides constituting 8 connector between the terminal

rod 63 and the tubular metel sheath 65 of the rectifier,

also supports end 1s connected to a load reslstor 82

disposed in ﬁhe chember within the ceap 26 of the plug

"unite. This 1oad resistor is of eonventional consbruction

4 and may comprise e rodllke resistor body 83 of carbon

or the like, a surrounding sleevelike insulator body 84
and terminal wiras 85 and 86 which extend into the ends
of or are oﬁherwiae elactrically connectod to tha

resistor rod 83. Términal wire 85 is fastened as by

'solder and elecbrically connecﬁEE'to an upstending

ear 87 formed on the spring eohtactiao. The terminsl
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wire 86 1s similarly secured to one or the upper end of
a wlre-ss whlch parallels the axis of the plug or plckup
unit, extends through the passage in the insuleting block
4 39, thrdugh center eyelet 89 of a flat clrcular button
rtype 1solation or by~-pass capacitor 0-5, through an open-
. ing in the flat insuleting element 37 and 1nto a drill hole -
| in the contact disc 35. The oﬂher or lower end of the wire
-8f' 88 1s soldered in the contact dise, to which it is thus
‘ secured and electrically connected. The wire 88 1g,éléé
' soldared to the capacitor eyelet 89. ‘
Poripheral ring or contactor 90 of the
12 caepaclitor C=3 is soldered or otherwise secured to the
rgrounded block member or plate 36 in such a way as to
hold the center eyelet 89 out of contact with the grounded
‘member. The preferred arrangement is obtalned by forming
16 & recess 92 in one, preferably the upper, foce of the
. breass ground plate, the recess being eircular in plan
fbrm and of swuch size as to recelve ths cireular‘rlm of
fhe button capacitor C-=3 in an easy préss fit, the
20 capécitcr rim or‘pariﬁheral contect belng soldered to
~the walls of the recess. A passege 95 through the plate
36 and’ cantered on the exis of the recess 92 is sufficient=~
1y large tO‘avoid contact with‘the center eyelet of the
24 capacitor and the conductor wlre 88. ‘
Thus the conductor wire 88, electrically
Aconnecteﬁ to the contact disec 55, pesses through the
grounded plete 36 in insulated reletion, belng connected
.28 | to the plate through. the capseitor: 0-5 ‘which thms serves
to isolete the internal portiens of ths detector cilrcult
.and constitutes & pess to ground for high frequency

currents within the unlt to prbtect the externslly
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. located indicator or galvenometer G from the high frequency
| energy. <Thnis galvénometer G is a convéhtional inalcator
and mey be of the D'Arsonvel type. Tts internsl reslstance
4; plus the resistance of the load reslstor ‘82 1is sufficiently
high to keep the current in the detector or plckup circuip
at a sufficlently low level to avold injury to the '
rectifier Re. With rectiflers presently eveilegble 1t 1is
8 preferable to keep voltage scross the crystel dlode or
.rectifier to 1.5 volts or less, the load resistor 82 belng
gselected by Ohm's lew principlea so that in conjunction
with the 1nternél resi stance of the galvanometer the

i2 voltage scross. the crystal is held within the dosire@;

. limits. In prectice the joad resistor 82 is in the rangé
of from 2,000 to about-l0,000 obms end the galvanometer

- pesponds a&s @ pesgk reading 1nstrument by reason of the

16 . R € time constant of the cireuit.

Oon the end of the pickup unit which is disposed
toward the line opening 2% 1s @ component which senses or
ssmples high freguency wave signal energy on the trens-

20 mission-line. This component includes the termingl dlsc
71, e resistor R, and o wire loop or conductor 105 |
connected between the terminal disc and one terminal
wire Qé‘of the_resistor. The resistor R has enother

34 borminel wire 97 which 1s soldered in & hole formed
through the body 58 on the base 25. The resistor R is
of similar construction to the rectifier load resistor Py
g2, though of muach 1ower value (sbout 50 to ebout 120
28 ohms). It includes a carbon rod.resistive body 98 to
the ends of which the termingl wires 96 and 97 are
connéoted as ﬁy being embeddéd therein or otherwise, and

a surrounding insulating sheath or tube 99 of sultable
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dlelectric materisl. Surrounding the reslstor R end
insulated from the resistive carbon rod 98 by the insulat-
ing sheath 99 is a metel sleeve 100. This sleeve and the

resistor R comprise e capacitor C~4 which functlons to

'modify the loop-resistor circult aend obtain several

beneficisal results, chiefly IiImproved directivity
chapactoristics, but slso so-called "flat" response

over & wide frequency band. The effective length of the
conductive sleeve or cylindrical capacitor srmature 100

is adjustaﬁle_in assembly with respect to the reéistor R,
adjustment being effected by sliding the sleeve 100 slong
the length of the reslstor, one end of the sleeve 100

being telescoped to‘a variable depth In e mafing eylindri-
cal socket 101 in the body 58 of the uﬁit b;se. The socket
also receilves one end of the resistor R end has cylindri-
cal walls concentric fo the hole in which the resistor
wire 87 ié soldered. When the desired position of sdjust-
ﬁent of the sleeve 100 1is &etermined the end thereof l1s
goldered to the cylindrical walls of the socket 10l.
Plaeing the modifying capacitance C=4 across the resistor R
of the loop-resistor sensing combinatlion in the manner

described dlstributes the capecitance along the length

of the resistor and has the effect of improving the
balance snd dlrectivity of the instrument. With thils
srrengement o directivity of over 40 declibels 1s obtained
in the instrument described over a wide frequency renge
having & ratio of at least 2 1/2 to 1 and having satis-
fectory directivity over even wider frequeney ranées, as
wide as 5 to 1l ratio being possible, whereas the same

instrument without the modifying capacitor has less than

L
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about 25-35 deecibels of directivity over the same range
of frequencles. In the use of = cylindrical tube as one
armature of the cepscltor providing the capacltance C-4,
4 the latter 1s distributed elong the length of the resistor
and is open at the end toward the loop.
The wire inductor or loop 105 1s cennected between
and supported by the terminal disc 71 and the terminal wire
8 96 of the resistor R. This element of the sampling com-
ponent is formed of copper and comprises a substantielly
streight portion 106, oriented to parallel the axis of
the transmission line (thus paralleling lnner conductor
12 10 of the latter) snd a radisl connecting portion 107
which jJoins the terminel disc 71 to one end of the stralght
portion 106. The other end of the latter is soldered to
‘the end of the terminal wire 96 of the resistor R. The
16 cennecting portioh 107 mey optionelly include a coll portion SRR
108, the length of the coil belng determined by the |
fregquency bend snd power range of the insbrument esnd the

eoll belng preferably formed on the end of connecting

20 wire portion 107 closely adjacent the terminal dilse 71.
The removeble plckup unit U is rotateble in the
socket 21 of the support S, as previously mentioned, thds
rotative movement swinging the components of the pickup
24 circult, including the inductor element 105, bodily sabout
an axls normel to the transmission line exis.
When the plckup unit is oriented in the socket
as shown in Flg. 3, wlth respect to wave signael energy
28 traveling from left to right la that flgure the current

induced 1n the loop or inductive sensing element 105 1s

additive to that induced in the sampling circult by the




CL e e . oy o
B e o SR R o 2 e o

501051

capacltive coupling (C) between such circuit and the
trensmission line. Thus is obtalned maxlimum response by
the indicating galvenometer G. Wlth respect to wave

4 signal energy traveling from right to left the current
resulting from the inductlve coupling of the loop sensing
element is subtractive from that induced by the capacltive.
coupling and the galvanometer responds as & null or

8 minimum. Rotation of the plekup unlt to its other or

180° displeced position relative to the line has the
effect of reversing the response of the indlcatling
galvanometer to obtein a maximm reeding from wave signal
iz energy traveling right to left and 8 minimum or null
resding from suchemergy traveling left to right.
The rotative or angular movement of the piekup
in the support is limlted by a pin 110 soldered or press
16 fitted in s drill hole in the cap 26 and pro Jecting
redlielly from the labter.
Shown in Fige. 1, one end of the support block 20
is relieved or cut away aboutvthe socket 21 of the pickup

20 unit to accommodate the stop pin 110 of the latter and

permlt such pin to swing through its arc of 180°. The
turning movement of the plckup unit in the support socket
may be 11m1ted by engagemént of the stop pins 110 agéinst
24 shoulders 116 on the support bloek 20 at the ends of the
relieved or cut away portion that accommodates the stop
pin 110, Preferably, however, provision 1s made for
verying or adquting the limits of rotetive movement of
28 the plckup unit as by means of adjustable slide stops 109
of bress or steel. These stops are each L-shaped and are
disposed flatwlise sgelnst opposite asildes of the supyort
block 20 in shellow recesses 11l formed s by routing in
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opposite sides of the block. Each recess is generally
below and to one side of the cutout in the block that
accommodates the stop pin 110, Each of the stops has an
upstending leg portion which projects into the path of the
stop pin 110 and.is engaéed by the latter at lts 1limlt of
movement in one dlrection, the other leg of the stop belng
longitudinelly slidable in the recess 111 slong shoulder
115 which defines the recess. Screws 1ll2 received through
elongated slots 114 in the stops 109 secure the latter
to the support block whilé permitting, when loosened,
1imited adjustment of the stops in the recesses 1ll.
Shoulders 115 defining the sides of the recesses 11l
serve as guldes for the sliding movement of the stops,
the latter having stralght edges movable along the shoulders
in the adjustment of the stops to the desired posltlions 1in
the recesses. In original assembly the adjustment is
effected so that when the pin 110 is engaged by elther
of the two stops the stralght portion 108 of the inductive
element 105 parallels the axls of the inner line conductor
10, the two positions of the plckup unit being 180° apart.
On the top of the support body 20 1s aiswingable
latch member 120 carried by a pivot bolt 121»wh1eh‘extends
through an opening ;22»1n4bhe support block for free end-
wise slidlng movement. The plvot bolt extends 1lnto o
receoss or chamber 123 1in the support bédy 20 and recelves
2 hellcal coil gompression_spring 124 which surrounds the
ghank of the bolt,and is cempresséd betweon washers 1256
and 126, the latter beilng retalned on the bolt by =
friction head nut 127. The spring 124 blases the bélt
axially so that the head of the bolt draws the latech
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member 120 reslliently and yleldingly toward flat top
face 128 of the support block.
The axils of the plvot bolt 121 pearallels the
4 rotationel axis of the pickup unit U, the top face 128
of the support block being normal to these axes. Thus
the letch member 120 1s awingable in a plane normal to
the pickup unit exis into and out of an annular recess
8 129 in the pickup unit cap 26. One or the lower slde
of‘the annular recess 129 1s defined by a circular radlal
shoulder'130 which projects slightly above the top surface
128 of the support body when the pickup unit U 1s bottomed
12 in thé socket 21 with the lower end of the unit base 286
bearing agalnst the socket shoulder 30. In sﬁinging the
1stch 120 onto the shoulder 130 of the pickup unit, thls
movement being facilitated by & rounded edge corner 131l on L
16 the shoulder, the latch 1s raised slightly off the bloeck %f“f X
surfa@e'128 égainst the force of the compressed spring 124. A
Thus the spring, acting through the letch 120, meintains
continuous yielding préssure against the shoulder 130
20 of the pickup uﬁit U to urge the latter axlally in the
socket 21 and thereby to maintain the eircular end edge
29 of the base 25 againﬁt the circular shoulder 30 at
the bottom of the soeket to malntein complete circular
24 electrical contact between the parts at end about the
| opening into the coaxisal transmission 1ine.
To facllitate shifting of the latch member 120
Between the plekup retelning position, shown in full lines
28 1n Fig. 4, and the retracted poéition, shown in broken

lines in the same figura, e upstanding ear 132 is formed

on or attached to the latch member. A ball detent 134

is held captive in a recess in the bloeck surface 128, the




12

16

20

24

28

591051
- B3\~

bell being engageable in one of two recesses in the under-
side of the latch member 120 to retain the latter 1in elther
of the two positions shown.

The .contact plate or disc 35, lnsulated from
the ground parts of the plckup unit, constltutes a con=-
ductor end terminel for direct current bo the indicator or
external gelvanometer G from the detector circult come
ponents housed by and between the cap eand base of the
plckup unit. The electrical contactor 77 for engaging
elther one of the contact legs 76 on the contact dlsc
35 1s ecerried on the end‘of a b;onze Sr other spring metal
erm 136 which 1s secured te and extends as an axlal con-
tinuation of a center terminal pin 137 of a coaxial cable
fitting. This fitting includes é turned body 158 of brass
or siﬁilar metal soldered to the bodylzo in counterbore
139 of lateral bore 140 which recelves the contactor 77
and the méunting spring 136'which support the latter, The

“center terminai_lsv, elso of brass or like conductive metal,

is preas’fitted in an insulating annulus 14, in turn press
fitted into the center bore of the fitting body 138.

The two terminels of the galvanometer G are
connected to the insulated center termlnal 137 and to the
turned body 138 of the cable fltting on the support S
as by a conventional flexible cosaxial cable 142 which com=-
prises conductors 143 and 144. These conductors, one the
center conductor and the other the flexlble sheath of the
cabie 142, tefminate in a conventional cable fitting 145
which includes the usual components complementary to the

center terminal 137 and the turned body 138 of the support

* for electrically connectlng the cabls conductors 144 and

143 to the center terminal and turned body, respectively.
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Knurled coller 146 of the cable end fitting 145 1is
received on threads 147 of the turned fitting body 138
to hoi& the parts together in the usual manner.

Received telescoplecally within the open ended
cylindrical skirt of the base 25 is the cylindrical rim 1

‘of a plastic cup 147 of sulteble dielectric material such
as polytetrafluoroethylene. This cup defines a chember

Ve
for the sensing loop, resistor and related elements of the

pilckup circult end projects radially into the annular
dielectric space-of the line I through the opening 22-23.
Thé rim edge of the cup,isAreceived‘in en internal ennular

channel 148 in the base 25 of %hs unit end radial pihs

149 through aligned openin\gs 151 in .tﬁg base and the cup

retain the latter assembled to the base. This cup pro-

tects the delicate psrts of the pickup unit =snd keeps

them relatfvely free of;digt and moisture.

- The transmission line component L may thus_ be
inserted in a coaxigl transmiasion 1line and the galvanomeber
G located Iin a coﬂvenient remote positibn,,ﬁhsre béing no |
requiremént for disturbing or removing thé ebnnecting'

eable 142 when once the line gomponent.L.is 1nserted in

the transmisaion line. The plckup unit U is rdtétable,

while held in the support socket 21 by the ylelding
pressure of the latch.mGMber 120 80 that the 1nstrumont,
set for response to wave-signa;a'traveling 1n/one direction
on the coaxial line 1is readily altered for rasboﬁsé to

wave siénals ﬁraveling in the other direction”;-ln shift-
determined by the stop pin 310 snd the stops 109 there

is no disturbance to tﬁe céble 142 connecting the plckup

to the indicator or galvanometér Go
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. The srrangement provided by the present inven-
tion permité the plckup unlt U to be released by shifting
'the;latch member 120 to 1ts retracted position for bodlly

4 withdrawal of the plckup unit and replacement by snother
or substitute pickup unlt having a different power rating
or other characteristics or adapted for use over é '
different frequency bend or range. This removal and

8 substitution or replaeament of the pieckup unlt 1s
sccomplished without disturbing‘or,disconnecting the
conneching cable betwsen the support S end the indicatbtor
or gelvancmeter G. It 1s thus feasalble to supply for

12 installaetion or insertlon in a coaiial trensmission line'

' én 1nstrﬁment or system having a plurality of inter-
chengeable plckup units adapted for use at different
power lavels or over dlfferent frequency ranges in over~

16 1app1né relation. By slmpls substitution of pleckup unlts
the instrument is modified for optimum use ab any,power
‘over any'desired;frequency band or range. The subétitntion
is readily effected without disturbance to the indicator
20 or gelvanometer circult snd wlthout any neceésity for

parting or connecting cables or conductors, the mere

plugglng in or unplugging of the plckup unit U antomatieal-

1y meking or breaking the connection between the détector
24 eircult carried by the plckup unlt and Yodlly shiftable

therewlth and the externsl relatively fixed elrcult of

the indicator or galvenometer.

.‘Adaptation of the inveﬁtion to the#design of plug

28 - 1in pickup units for use at different power ratings and

over differenﬁ frequency bands 1s illustrated in the

drawings whieh show, in Flg. 3, an arrang&ment of the

-loop or 1nduct1ve senalng element 105 to include the coil
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portion 108 closely adjacent the body 58 of the plug

in base 25, The coll 108 provides self lnductance 1in

the loop=resistor circult (as distingulshed from the
mubual inducktance between the loop and the line) so that
regsonance of the leop circuit, including the resonating
capacltor ¢ 1, may be obtained over a relatively low
frequency band, say from about 20 Vo about 50 megacycles
pef second. Sensitivity of the instrument, as to provide
for different power ratings, ls varied by movement of the
loop 108 relatively toward or away from the lnner conw
ductor 10 of the line. Shifting the loop, particularly
the stralght portion 106, toward the imner conductor
inereases the sensitivity, say for usé in a relatively
1o§ poyef meter. Shifting sway from the Inner cqnductor
decreases the sensitiﬁity, say for use in a relatively
high power meter.

Modificatlons of ﬁhe basie structure in adapt-
ing the meter to different power ranges are 1llustrated
in Figs. 8, 10 and 12 whilch are the base subassemblies
for plug in units to be used when full scale deflection

~ of the gelvanometer G 1s desired at 60, 15 and 150 watts,

respectively, over a 2 1/2 to 1 frequeney band of from
about 200 to sbout 500 megacycles. In these unlts satls-
factory results are obtalned using crystel rectiflers

60 commerelally avallable as Raytheon CK 710. The
1sola£mon or by-psass capacitoﬁ 03, whieh restricts the

>high frequency energy to the pilckup unit while permitting

the DC to be got out to ﬁhe galvanometer, is gbout 500 mmf,.
while the chargs capacitor Cw2 (51) 1s of the order of
about 100 mmf. |
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In the selectlon of the resistor R of the loopw
resistor combinatlion and the supplemental or ecompensating
resistor C-)l for these several unlts empirical methods
mast be used in conjunction with calculstions to satisfy
the requirements of Equation 4. The compensating capscltor
¢-1l i1s not the "C" of this équaﬁion bﬁt mist be chosen in
relation to the components concerned in Equation 4 to ob-
taln the desired "flat" response of the meter over a wlde
freqﬁepcy bend. The resistor R mey be en Ohmite or
Allen Bradley 62 Ohm Resistor of 1/2 watt rating end the
loop 105 mey be formed of .032“§d1ame£er tinned copper wire
such ag ls used as the terminai lead of the resistor
mentioned. The free end of this leed wire iz soldered
to the terminal dilsc 71, the other end being comnected to
the terminel of the resistor. The coil portien 108 1is
omlitted from the loop for the rfequency ranges menfioned.

' ’ A wabbtmeter having the components‘mentionod pro~'

vides full scale deflection of the indicating galvanomebter

G at 60 watts when the stralght portion 106 of the loop,
whiéh portion perallels the lnner econductor 10 of the

coexisl line at a spacing or distance of sbout ,126", is
sbout .375% in length and is located at about .425" from
the bottom surfeee of the body 58 of the bese. The loop

. eircult described for the 60 watt power range ls balaneed

or resonated in the 200 to 500 megacyecle frequency band
wlth & resonatlng cepacitor ¢ 1 of about 30 mmf. snd ‘
obtains s response substantially flat over!thg_designed
frequency band es indicated by curve 60 w (Fig. 14). |
The renge of the‘meter can be verled by changing
the dimenslons and loéation of the straight portien 106 of
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the loop 105. An inereasse in the length 6f the streight
portion 106 of the loop toc about .675Y and shifting of
such portion toward the inner conductor of the line about
4 .044" to a speecing from the latter of sbont .082" presults
in full scale deflection of the galvenometer at ébou£ ”
15 watts. Resonstion of the loop circuitrfor.this 15 watt
meter in the frequency band mentioned is obtalned with =
8 capacltor C 1 of ebout 20 mmf. The response of thls meter
arrangement'is indiceted by curve 156 w (Fige. 14),
A dacrease,in length of the straight portién
. 106 of the loop to about .225" and shifting of such portion
12 away ffom the l1nner conductor'ld to a'spacing of about
«178% incresses the meter renge to 150 watts full scale.
Resonation of the 150 yatt loop circult is obtained by o
especitor C 1 of sbout 40 mmf. Curve 150 w of Fig. 14
16 indicates the response of the 150 watt metere.
In balancing Equaetlion 4 the glze or diameter of
the'wire coﬁprising the 1oop 105 1is ean infiuencing factor.

Inereasing the wire size incresses c2pacitanee € between
20 the loop end the inner conductor 10 of the trensmission
1line, wheress decressing the wire slze decreases such
ecapeacitence, the mutuel inductance M remainingvsubstén~
tially the ssme. If desired, a plate 150 of suitable
24 area mey be soldered to the stréight portien 106 of the
loop wire in a plene parallel to the sxis of the line to

increase the capascltence coupling. The capacitance C-1
is found to)vary in the rsnge of from gbout 10 mmf. to

28 about 50 mmf., depending upon factors such as the
characterlistlics of the particular resistor R, the geometry
of the loop 1058 snd the frequency rsnge in whieh the meter

is to be used., In the sexemples mentioned Cantralab ceramic

blank capacltors are employed.
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‘ The present invention thus provldes numerous
structural sdventages and improved operating characterls-
tics in meters for high}frequenby electrical wave signal
energy of the type that are mounted on or inserted in
coexlal transmlssion lines to obtain econtinuous monitof-
ing of transmitted power. The feature of plckup wunit
removebility and rotatebility permits the uge of inter=-
changeable unlts for use at different power ratings and
over different frequency ranges in instruments of the
directionsl coupler type. The removel and replscement
of the pickup unit is facilltated by the provision of
automatic depth positioning in the sunport socket, of

dlocating stops for rotative positioning, end by the

arrangemant for automatic connection of the pilckup unlt

to both the transmission line end the external galvenometer.
Since the connection of the}pickup unlt to the gslveanometer
is through the support that 1is permenently mounted on

the trensmission line, the plckup unit 1s not captive to’
thevsystom of the externsl gelvsnometer snd cen be ragdily
removed and replaced.

In accordance with the patent statutes the
principles of the present invention may be utilized in
varions ways, numerous modifications ahd selterations beling
contemplated, substitution of parts and chenges in con=
struction being resorted to as desired, it being understood
that the embodiments shown in the drswings and described
sbove snd the particular method set forth are given merely

for purposes of explanetlon and 11lustration without
intending to 1limit the scope of the claim to the specific
detalls disclosed.
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The embodiments of the inventlon in'which an
exclusive property or privilegé 1s claimed -are defined

as follows:

1l S In high frequency eleetrical system for detect~-

ing wave signals on o transmlssion 1ine‘hav1ng a tubular

cohduétor; sald system’being'of the type comprising an

. indlcstor snd detector éilrcult mesns providing coupling

between the indiecator and the line, the improvement in the

- detector cilrcult means which comprlses in comblinatlion o

‘gupport adapfed to be mounted on the tubular eonductor snd

g plekxup detector_unit carrled by the support for fecile

. pemoval and reblacement, the plckup detector unlt and the

-vsupport belng formed complementally es a plug and sockeb

couwbination including loeating means for positioning the
unit in predetermined reiation to the suppoert in essembly,
the unit cdmprising a hollow conductive body, electrical
elbments connected together in‘é‘detector circuit,fsome

of sald elsments belng carried by the body andl:ncluding -]

? pr0Jeotlng senslng element, the sensing element upon

,positioning of the unit in sald predetermined relation

belng located in the electrical fleld of wave signal energy
on the line, & contacf carried by the body in insulated
relation and eleetrically connected to the detector eircult,
and terminal means carried by the support for connection
thereto of electrical conductor meens to the indiecator,

saild terminsel means and the conbtact being érranged suto~
matically to connect an indlcator so connected to the
detector circult whereby removal and replacement of the

pickup unit may be effected independently of the indlcator

and the connecting conducting means to the latter.
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2. "In & high frequency electrical system for detect-
ing wave signals on a transmlsslon line having a tubular
conductor, sald system being of the type compfising an
indicator and detector cirecult means providing coupllng
between the indicabtor and the line, the ilmprovement in the
deteoior circult means which comprises 1ln combination =
support adapted to be mounted oﬁ~tha tubul ar conductor

and a plckup detector unit earried by the support for facile -
removal -snd replacement, the pickup detector unit and the

support being formed complementally as a plug and socket

unit in predetermlned relation to the support in assembly,
the unit comprising a hollow conductive body, = rectifier

in end shielded by the body, a sensing element pro jeeting

~ from one end of ‘the body sand electrically connected to the

fectifier,‘the sensing element upon positioning of the unit : ’(
1n-sa1d.predeterm1ned'relation belng located in the |
electrical field of wave signai energy on the line, a contact
carried by the body in insulated relatioh end electricslly
conneeted t6 the bectifier, capacitor mesans housed within

the body and olectrically connected 1n the detector clrcult
of the pieckup unit end including a by-pass capaci%dr between
the body and the contact, and termlnal mesns carried by the
support for connection thereto of eleetrical.oonducﬁor

meens to the indlcator, said terminal means end the

contact belng arranged sutonmstlically to eonnect an

indicator so comnected bo the deteector clrecult, high

frequeney wave signals>in the pickup unit belng isoclated

-from'the‘indicator’by the by-pass capacltor, whereby

removal and replacement of the pickup unit mey be effected

independently of the indilcator and the connecting conductor

means to the latter.
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Se In a hligh frequency eléétrical gystem for detect-

ing wave signals on a transmission line having e tubul ar con-

ductor, saild system being of the type comprlsing sen indicator

end detector circuit meens providlng coupling between the
indicator and the line, the lmprovement 1n the detector
circuit means which comprises in combinstion a support

adapted t0 be mounted on the tubular conducter and a plckup

"detector unit carried 5y the suppobt for faciie removai and

replacemenﬁ, the plckup detector unit and the support being
formed-compleﬁentally as a plug and socket combination in

which the unilt is received slidebly in the support for move-

‘meﬁt radlislly with respect to a transmission line conductor

mounting the support, 1ocatlng shoulder means limiting the
sliding movement to position the unlt in predetermined re1a~
tion to the support in assembly, resilient mesns acting
between the uhlt and the support and biasing the unit tov

' bear radially against the shoulder means, the unit«comprising :

8 hollow conductive body, = reotifier in end shiel by bhe:
bedy, a sensing element projJecting from one end of the body

and electrically ‘connected to the rectifler, the sensing

element upon pesitioning of the unit in sald pmedetermined

relation being locebed in the electricsel fleld of wave signsl
energy on the line, a contact carried by the body in insulated
reiation and electrically connected to the rectifier,

capacltor means housed wlthin the body'and electrically

" connected in the detector circuit of the pickup unlt snd
| including = byepass capecltor between the body and the

'contaet, and terminal meens carried by the support for

coﬁnection thereto of sleetriecal econductor means to‘the

indleator, eaid~terminal means and the contact being arranged

‘auto etleally_to'conneet”en indicator so connected to the

detector circﬁit, high frequency wave signels in the plekup
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~unit being isolated from the indlcator by the by-pass

cepacltor, whereby removal snd replacement of the plckup
unlt may be effected 1hdependent1y of the indlcabor and

the connestling conductor mesns to the latter.

) 4. A In a high frequency electrlcal system for detect-

ing wave signals on a transmlssion line having 2 tubular

" conductor, sald system beihg of the type comprlsing sn

'detectqr circult means which comprises in comblnation a

sﬁpport sdapted to be mounted on the tubular conductor and
e plckup detector unit earried by the support for faeile
removai end replacement, the plckup detector unit and the

support being formed 6omplementa11y as a plug and socket

combination in which the unit is received slldably in-th@f‘;

support for movement radlelly with respect to a.transmissibn

\
A\

line eondﬁctor nounting the support, locating shoulder means

limiting the sliding movement to posltion the unlt in pre-

‘determined relation to the support in assembly; g lateh and

mbahS‘pivoting the latch on the support for swinging.movement
between a_retraeted position for removal and replacement of
the pickup unlt and a posltlon in which the positionéd unlt
1s engsged by the latch snd held in said predetermined rela-
tion, the unit’comprising‘a hollow conductlive body, a '
rectifier 1n and shielded by the body, a sensing element
projecting from one end of the body and electrleally
connectad to the rectifiler, the sensing element upon
positioning of the unit in saié predetermined relat;on_being
locatediin the electrical field of wave slignal energy on the
1iné, a contact carrlied by the body in insulated relation
and electrically commected to the rectiflier, capasclitor means

housed wilithin the body and elecirlcally comnected in the
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detector clroult of the pleckup unit and including a by-pass
capacitor betwesen the body and the contact, and termlnel

means carrled by the support for connection thereto of
electrical conductor means to the indicator, sald terminal
means and the contact being arranged sutomatically to connect
an indicator so connected to the detector cireult, high
frequency wave signals in the pleckup unit being isolated

from the indicasbor by the by~pass capacitor, whereby removal
and replacement of the plckup unit mey be effected independent-
1y:of the indicstor and the connecting conductor means to the

latter.

-

5. In a high frequeney electrical system for detecting
wave slgnals on a trensmlsslion line having a tubuler conductor,
sald system being of the type comprising an indicator end
detector circult means providing directibnal‘coupling between
the indiestor snd the line, the improvement which comprises
1n‘¢bmb1natibn a support adapted to be mounted on the tubular
éonducter end a plekup unlt carried by the support for
relative rotation, the support having terminal means for

cqnﬁectioh of electrical conductor mesns to the indleator,

~the plckup unlt 1ndlud1ng a conductlve body carrylng lnsulated

electrical conbacts equidistant from the rotational axis of
the unlt end angularly sepearated from one snother sbout such
axis,” and means automafféally effecting electrical connection
between the terminal means snd one of the contacts upon |
gselective rotation of the,pickup unit to one of several pre-
determined posltions relgtive to the support whereby the
piekup unit ecen be selectively oriented to provide coupling
of the detector cirecult to the line in different directions

1ndependent1y of the electrical conductor mesns connecting

the detector cirecult to the indlcater.
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6. In a high frequency electrical system for detect-
in%.wave signals on a transmlssion line having a tubular
conductor, sald system being of the type comprlsing =n
1ndicator and detector circult means providing coupling
between the 1ndicator and the line, the improvement in the

detector eircult means which comprises in combinatlon a

'$u§§ort sdepted to be mounted on the tubular conductor

and e pickup detector unlt carried by the support for.

facile removel and replacement, the plekup detector unit

~and the support being formad complementally as a plug and

socket combination including locsating mesns for poslitloning
the unlt in predetermined relation to the support in

assembly,vsaid unilt comprising a base having on one side

& plurality of relatively thin flat conducting snd insulating

elements stacked in alternsating relation snd formed with - \

',through openings in the prevision of a rectlfier recesa,,

fa rectifier in seld recess emd disposed wholly on faid one
side of the bese, a resistor on the other side of the base
and'wholly supported thereby, cireuit components 1ncluding
.said rectifier and sald resistor connected together in a

pickup network, said nétwork belng connected to a}oonductive

one of the elements snd to the base wheraby the one element

snd the base constitute network terminals_for connection

. of the network to an indicator, snd conductor means cerried

by the support bloek for contaeting the conductive element

eand connecting the latter to the indlcator.
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7e In a high frequency electricel system for deteet-
ing wave signels on a transmlssion line having = tubular
conductor, sald gystem being of the type comprising an

indicator snd detector circult meens providing coupllng

between the indicator and the line, the improvement in the

detector circult means which comprises in comblnatlon a
support adapted to be mounted on the tﬁbular conduetor and
8 plckup d;tector unlt carried by the suppoert for facile
removel snd replacement, the plekup detector unit and the
support being formed complementally as a plug end socket
combination including loceting meens for positloning the

unlt in predetermined relation to the support 1ln essembly,

' sald unit comprising a base, stud means on the base, a

plurality of relatively thin flat conducting snd insulating
elements recelved on the stud mesns and stacked on one side
of the base in alternsting relation, sald elements belng

formed with aligned openings 1n the provision of a rectlifier

racess continuous through the elements, a rectifier 1n:é _K
recess end disposed wholly on seld one side of the base,'
a reslstor on the other side of the base snd wholly
supported thereby, circult components including sald
rectifier and said fesistpr connected together iIn o

pickup network, sald network belng eonneeted to a con=-
ductive one of the elementé snd to the base whereby the

one elesment and the bése constitute network terminsls for
econnection of the network to an indlcetor, and conductor
means carried by the support block for contacting the

conductive element =nd connecting the latter to the

.1ndicator.
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- conductor of a high frequency electrical line to couple an

indicator to such line, said unit comprising a conductive
N base and the‘cap,-aeplurelity of insulating and conducting
_elements interposed between‘the base and cap in alternating

'relation, said elements each havirv7 a olurality of through

' of the elements ln the provision of a faotener nassage and

O B 1 O W o W e

‘a recess for accommodating an electrical component “the:

‘fiastener extendlng through the fastener oassave in the

7;; ;

rectifler means, said rectifier means belng disposed in

_termlnals-for,connection of the cincuit to an indicator.
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R A pickup network umit for attachment to the tubulapr

base, a conductive cap, a fastener extending between the

openings. allened w1tn correspondinu‘openlngs in the others'

alternated . other elements, c1rcu1t oomponents ineluding

said recess capa01tor means and re51stor means carrled by
the base shlelded by the base and the cap and connected

together 1n a plckup circ

t, said: circult being connected
to a conducttve one of the 1nterposed elements and to tne

base whereby the one element and the base constitute circulit
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1 9. A plckup network uhit for attachment to the tubular -
2 conductor of a high frequency electrical line to couple |
-3 an indicator to  such line,  said unit comp2131ngje conductiye
4 “base, and a conductive cap telescoped one Within the other
5 ~and having: confronting faces generally normal to the tele-
-6 i scoping axis, a. plurallty of 1nsulat1nv and conducting
l? ;1}elements 1nterposed between the base and cap 1n,a1ternat1ng
r}8:j>;relation, said elements being formed w1tn aligned openlngs
;9'? roviding a’ recess for accommodating an electrical componert,
r.iQ ?ff01rcuit components 1ncluding rectifler means,'said rectifl#l
]"ilei;tmeans being disposed in said recees capacltor means and
fi?;ﬂzxreSistor means. carried by the base, shielded by the base
?igl and the cap and connected together in a pickup circuit,
14 eaid circulit being conﬂected to. a conductive one of the
.»¥§‘ _1nterposed elements and to. the base whereby the ‘one element
16 and the base constitute ci cﬁit terminals “for connection
a7 of the circuit to an,indicator. |
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base, a plurality of relatively:thin flat conducting and

relation end'formed"with'alivned through:openings in the
_prov151on of a rectlfier recess, a rectlfler in said recess,
'conductlve means. extendinﬂ through the stacked elements’

?,vand fast to the base, said conductive means securing such

[
9

- 1nclud1ng said rectlfier connected together 1n a plckup

B F

,network, said conductlve securing ‘means comprlslng an

.electrical connectlon between one - of the conductive elements

,securing means, and said network being connected to the

- of the.network to.an lndlcator.
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10. A.pickup'network for attachment to the tubular
conductor of a high‘frequency electrical line to -couple

an indicator to such line, said unit comprisingra conductiv

insulating*elementsnstached on the base in'alterneting

elements togetner and to: the base,'circult components‘

and the base, another of the conductlve elements located
1ntermediate the one conductlve element and the base com-

pr131ng a termlnal and belng 1nsulated from the conductive

terminal element and to the Pase whereby the termlnal elenern

and the base constitute network termlnels for connection

v

t
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1l. An assembly for use in'a high frequency electridai

circult, said assembly comprising a conductlve body member
having a wall formed with a through opening, a rigid apertured
insulating member disposed against the body member with its

aperture aligned with the wall opening, an electrical component

o NS N oV T\ oo

mounted on the body member and having an elongated terminal
T projecting through the aperture of the insulating member,

8 conductive means on the outgide of the insulating member and

gll- insulated by the latter from the wall, the terminal of the
14 -electrical component beling physically and electrically united to '
11 the conductlive means'and the latter comprising an armature

12| capacitively coupling the terminal to the body member wall, the

‘body member being formed with an open ended socket spaced from
'};the wall aperture and having conductlve walls, an elongated

5l resistor disposed in the socket and embraced by the conductive.

walls of the socket, said resistor having a terminal on one
17 end electrically connected to the body member and another
18l terminal on its other end projecting from the socket, and a

19| conductor extending between and supported free of and spaced

]

2dl from the body member by the conductive means on,the insulato
21k and the projecting terminal of the resistor, said conductor
24 belng an inductive pickup for an electrical clrcuit compriaing

‘23 the electrical component and the reslstor.
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1 {12, An assembly for use in a hlgh frequency electrlcal ;

2 fecircuit, said assembly comprising a conductive body member a%ing‘
3 la wall formed with a through opening, a rigld apertured i

i |insulating member dlsposed against the body member with 1ts

_S apertnre eligned with the wall openling, an electrical component

6 ‘having'en elongated central terminal proJjecting from one of its

7 iends and an outer terminal surrounding and in insuleted relation

8 ito the central terminel at sald one end, sald electrical:‘

9: component being mounted over the aperture in the insulating
10 |lmember with the central,terminal projecting through the wall
11 |lopening and said aperture, a metallle coating on and surrounding ,
12 ||the aperture of the insulating member and'insulated by the latter t
13  from the wall, the outer terminal of the electrical component
14 being electrically connected t0 the metallie coating, sald
15 |metallic coatingvcomprising‘an armature,capacitively coupling
16visnchnOuter termlnal to. the wall of the body member, the body
17_ member being formed with an open ended socket spaced from the

',lSi wall aperturevand having conductive walls, an elongated resistor t

in the socket and embraced by ‘the conductive walls of

‘dispos
jlepe the socket, gaild resistor having a termlnal on one end
2l:‘electr1cally connected to the body member and. another terminal
22 on its other end proJecting from the socket, and. a conductor
’23 extending between and supported free of and: spaced from the bqdy
24 member by the projecting terminal of the resistor and the centralfg._
25 terminal of the electrioal component ‘said conductor being an
26 {inductive pickup for an electrical circult comprising the

27 lelectrical component and tne,reslstor.




12

16

20

24

o 591051

- 49 =

13. A high frequency electrlcel device for measurling
wave slgnals on a transmlgsion line having coaxlelly
arrenged ilnner snd outer conductors, sald device comprising
en indlcator, a conductive metsl body, meens for recaivipg
the body and supporting the letter on the outer conductor

of thelline to rotate ;bout en axls substentially normel

to the line sxia, said body ilncludlng en spertured partition
disposed in & plane substantlally normal to the rotatlional
exis of the body, capacitors one on each slde of seld
partitiﬁn and each having a terminsl connedted directly to

the pertition, a reslstor on one side of the partltion,

~seid resistor having a terminel connected to the partition,

s rectifier on the other side of the partition, 6ne terminsl
of the rectifier belng connected to snother terminal of the
cepecltor on said other side of the partition, the otheé'
terminal of the rectifier belng connected to snother
terminal of the capecitor on sald one slde of the partition,

and cilrcult mesns conneeting the indlcator to the rectifiser,

"said clrcuit mesns including a loop cormmected between sald

othér terminsal of the fectifier end snother terminel of
the resistor, seid loop belng disposed to provide
directional reactive coupllng between the line snd sald

circult meens whereby in one positlon of the body relative

. to the 1line the indicator responds to wave glgnal energy

traveling in one dlrectlion on the line and in snother

. pelative position responds to wave slgnel energy travellng

in the other direction on the line.
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14, A high frequency electrlcel device for
measuring weve slignels on alﬁranmnission 1line having
coaxlally arrenged inner end outer conductors, sald device
comprising en indicator, e conductive meteal hody, means
for receiving the body end supporting the lstter on the
outerlconductor of the line to rotate sbout sn axls sub-
stentlally normel to the line axis, gald body including
an epertured partition disposed in a plene substentielly
normel to the rotationsl exis of the body; a pelr of
capacltors dis@osed one on esch side of the partitioen,
sald capacitors each comprising a flat insulator and plate
elements on opposlte sides of the insulator, the plate

elements cdnstituting capacltor termlnals, one such

. terminal of each capscltor being connected to the metal

body, = resistor on one slde of the partition, sald
resistor having o terminal connected to the partition,

a‘rectifier on the other side of the partition, one torminal

" of the rectifisr being connected to smother terminal of the
capscitor on sald other side of the pertition, the other

. terminsl of the rectifier'baing connected to another

terminal of the capeacitor on sald one slds of the psrititlon,

and circult mesns connecting the 1nd1cator to the rectifier,

sald circult mesns including a loop connected between said

other terminal of the rectifier and snother terminel of the

 resistor, seld loop being disposed to provide directional

reactivé coupling between the line and sald circult means
whereby in one positlon of the'bedyjfelative to the line
the indicetor responds to weve slignel energy traveling
in one direction on thé line end in another relatlve
position responds to wave signel energy traveling in the

other directioh on the llne.
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‘'a loop connected between sald other terminal of the rectifier

. body relatlive: to the line the indicator responds to wave
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15. A high'frequency eiectricai device for measuring
wave signels on a transmlssion line having coaxially arrsnged
inner and outer coﬁductors, sald device coumprising en indicaﬁor,
8 conductive metal body, means for receiving the body sand
supporting the latter on the outer conductor of the line to
rotate sbout an exis substentielly normel to the line axis,
said body including an aperturedfgartition dlsposed in a
plene substantlelly normal to thevgptational axis of the
body, cepacltor elements disposedlbne on each side of the
paftition end each providing capacitive eoupling to the
partition, a resistor on one side of the partition, sald
reslstor having = terminai connected to the psrtition; a
rectifier on the obhpr side of the partition, one terminsl

of the reetifier being connected to the capacltor element

on said other side of the partition to be thereby cepacltive-
ly coupled to such psrtition, the other tefminal of ﬁhg}»?»'

rectifier being connected to the capacltor element on sald

one side of the partition, end clrcult mesens connecting the

indicator to the rectifier, sald circult mesns ineluding

and another termlnal of the.resistor, sald loop belng dls-

-posed td’prévide directionsl reactive coupling between the

line snd sald cifcuit mesns whersby in one positlon of the

signal energy traveling in one direction on the line and in

another relative posltion responds to wave slgnal energy

traveling in the other direction on the line.
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16. In a high frequency electrical device for measuring
wave signals on a coaxial transmission line, said device
beihg’bf the ﬁype comprising an indicator and detector
'CirCUlt, eens providing coupllne between the line enct-1
v lndicator, the 1mprovement in sald 01rcu1t means coi orlerng
'athe comblnation of & rectlfier having a tubular ccnguctive
»sheeth and at one end a_ central termlnal coax1al to: the

o sheabh, the sheath comprlslng the other terminal of the :

'U rectifier, a charge capa01tor and a resonance capac1tor,

:asald capa01tors each comprlslng @ substantially flat con-

iéf;ductive element and an insulator carrylng such element,r
k;lgf 5jconduct1ve body means supportlng the 1nsulators 1n spaced

 jl3f'? relation w1tn tne cenductive elements substantlally paraller,

/'jmeans electrlcally conn‘cting and physically unltlng the

sheath terminal of thekrectlfier to thefconducthe element
 7,on the one: capacitor»
*Vpacitively -

i‘insulated relation to”the body meanSgand to,

B ilS w:couple the rectifier sheath termlnal to'the body means,

rfl?f:’;and means connectlng the,fentral terminel of the rettlfier
'hIQOf "to the conductlve element of the other capa01tor whereby

‘Ql"lwto capacltlvely couple tho central termlnal of the rectlfler

~f£2f 'to the body means.'
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'flat conductive element and an insulator carrying such

fcelement, conductive body means supporting the 1nsulators

Lparallel, means electrically connecting and physically

: tive element of one capacitor to mount the rectifier on

';the one capacitor in 1nsulated relation to the body means
" to the body means, and said central termlnal of the eeondtiet

:capac1tor in lnsulated relation and being electrically

““9105%
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17. - In a high freguency electrical device for measur-

inﬁiwefe signals on a coaxial transmission line, said
devicclbeing of the type comprising an indicator end
detector circuit, means providing coupling between the
1ine and the indicator, the improvement in said circuit

means comorising tbe combination of a rectifler having-

a tubular conductive sheath and at one end a central terminbl

coaxial to the.sheath;:the_sheath comprising the other

terminal of the rectifier, a charge capacitor and a resonance

capdc1t0r, said capacitors each comprising a substantially -

in spaced relation with the conductive elementb suostentially

uniting the sheath terminal of the rectlfier to the conéudé-

and to capacitively couple the rectifler sheath terminal

extending throubh said conductive element ’f said one
united to the. conductlve element of- the ‘other cepacitor
whereby to capacitively couple the central terminal of the

rectifier to the body means.

oF
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‘~the 11ne and the indicator, the lmprovement in said circuldy

© ® 1 o8 v o wo R

and a resonance capa01tor, conductive body means between

5k

hwelectrlcally connecting and phys1cally unlting the sheath
'terminal of the rectliler to the conductlve element of.
*one capacltor to’ mount the rectlfier on, the one capac1tor»
'1n insulated relatlon to the body . means and to capacitlvely

© o couple the rectifler sheatn terminal to the body means,

" terminal of the.rectlfier to the body means.

o GKsck
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18. In a high frequency electrical device for

measuring wave signals on a coaxial transmission line,

said device being of the type comprising an indicator

and detector circuit, means providing coupling between

means comprlslng the combination of a rectifier having
a tubular conductive sheath and at one end a central
terminal coaxial to the sheath, the sheath comprising

the other termlnel of . the rectlfier, a charge capacitor

and supportlng the capa01tors, said capa01tors each
comprlslng a substantially flat- 1nsulator formed W1th
a central aperture and having on one side a flat

conductive element surroundlng the eperture, means

and sald central termlnal ‘of the rectifier extending
through “the central apertures of the 1nsulators and beinc
electrlcally unlted to the conductlve element of- the ”

other capacitor whereby to capacitlvelJ couple the central
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1 19. An assembly for>use in a hilgh frequency electrical |
2l eircuit, sald assembly comprising a conductlive body member
3!l having a wall formed with a through opening, a palr of rigidE
4\ apertured insulating members disposed on opposite sides of |
5| the wali‘with thelr apertures aligned wlth the wall opening,
6|l a metallic coating on the outside of one of the insulating
T members and insulated by the jatter from the wall, sald
8l metallic coating surrounding the aperture in such one member,
9 “an eleetrical component having an elongated central terminal
10§ projecting from one of its ends and an outer terminal aur- .
11 rounding and in insulated remétion to the central terminal
121l at saild one end, sald electrical component being mounted
13| over the aperture in the one- insulating member with the
‘14 ;central terminal proJecting through the wall opening and the
15l' 1igned apertures of the insulating members. and with the outer
16 _terminal electrically connected to the metallic coating of such 5
»17i one insulating member, conductive means on the outsﬂde of the
.,18;iother insulating memben and insulated by the latter from the
.719:“wa11, and the central terminal being electrically connected to
éO ,the conductive means on the outslde of the 1atter, the metalllc
21 coating and the conductive means constituting armatures
22,,capacitive1y coupling the outer and central terminals of the
23 electricalfcomponent to the wall.
J\E
N
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18 20. In a high frequency electrical system for detecting
-2 || wave signals on a transmission line having a tubular conductoy,

3 said system being of the type comprising an indicator and

] detector circult means providing coupling between the'indlcator

5 || and. the 1ine, the inproVement in the detector circuit means

6 'Which comprises 1in conbination a support adapbed to be mounted

7 || on the tubular conductor and a pickup detector unit carried by

8 | the support, sald detector unlt comprising a hollow conductilive

9l body that includes a base, electrical elements connected
10 ;together in a detector circuit, gome of said elements being
vllu; carried by the body and including an inductive sensing element
la.xprojecting into the f1e1d of energy transmitted through the
13j‘conductor, another of said electrical elements being a resistor
lh ﬂhaving an elongated body and ‘conductive terminals at the
fl5€-opposite ends of such body, said conductive base being formed
16 iwith a socket for endwise reception of ‘a major portion of the
legresistor with the received resistor portion closely surrounded
‘léiﬁby the' conductive socket walls in the provision of an _electrical g
19 || shield for such resistor portion, the terminal on the end of |
20 the resistor received in the socket being electrically connecjted
21| to the base, and the terminal on. the other end of the resistor
'éé belng physically and electrically united to the inductive ele entg
23 to support the letter and: to effect a serles connection of thE
25 resistor between such inductive senslng element and the hase.
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