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I Cams. 

This invention relates to apparatus for ground 
ing electrical circuits and more particularly to a 
deVice for grounding the inner conductors of co 
aXial conductor lines. 
A concentric conductor system comprising tu 

lilatº inner and outer conductors and utilized for 
the trasmission of a Wide range of frequencies 
is discosed in the patent of L. Espenschied et al., 
No. 1,835,031, issued December 8, 1931. In that 
System Current of the higher frequencies tends 
to fioW at the inner surface of the outer con 
Cuctor and the outer Surface of the inner con 
ductoi due to the skin effect. As is Wel known 
transmission in Such systems is substantially un 
affected by external interferences even though 
the Outer conductor is grounded and therefore iÈ 
is the practice to connect the outer conductor to 
a, plurality o equipotential points at intervals 
therealong. 
A familiartype of coaxia conductor System 

utilizeS tWo individua coaxial conductor lines, 
One for transmitting exclusively in one direction 
and the second in an opposite direction. One 
Way repeaters are connected in tandem in each 
Conductor line at intervals of the order of ten 
miles. Of these approximately every sixth re 
peate is an attended one having an operator con 
Stantly Cra duty while the four intervening ones 
are Unattended requiring an operator from time 
to tinae for routine testing and the clearing of 
fault.S. Power for energizing un'attended repeat 
er's is Supplied from attended repeater Stations 
OVe' a circuit including the inner conductors oi 
the tWo individual conductor lines. In routine 
testig and clearing of fauits, it is necessary for 
a WOrkaan to gaia access to portions of the inner 
Conductors extending through the un'attended re 
peater Stations, While power is normay dis 
Connected fron the inner conductors on Such oc 
casio2S, it.Would nevertheless be a hazardous un 
dertaking from the standpoint of Safety to the 
Workman in the event that power Was inadver 
tently applied to the System. 

Accordingly, it is an object of this invention to 
incorporate in the Sections of coaxial conductor 
lines eXterding through Unattended repeater 
statios an arrangementi for grounding the power 
Supply circuit to protect a Workman against a 
pover voltage arising aS a reSUit of inadvertent 
action at an attended repeater Station. 

Ita, preferred embodiment, this invention com 
prises a resilienti meraber affixed to the grounded 
Surface of each outer conductor at at least one 
point in each Unattended station and adapted to 
connect or disconnect, aS the case may be, the 
inner ad outer conductors of each coaxial con 
cUCO line. Thus, Whe a Workman Undertake3 
to perforn a testing operation involving the 
portion of a, coaXial conductor line eXtending 
trough an unattended station, he first actuates 

(C. 178-44) 
the resilient ember to connect the grounded 
Outer conductor to the inner conductor thereby 
eStablishing an equipotential condition on thein 
ne' coductor. When the Workman completes 
the testing operation, the resilient member is 
actuated to remove the ground from the inner 
cCaductor So that thereafter the coa.Xiali con 
ductor line is conditioned for Sigaling and power 
trainSmiSSion. The Workman is tinerefore pro 
tected against shock from power voltageS ap 
piedi inadVertenty to the System at an attended 
Station ditring the interval of the connection be 
Ween the inner and outer conductors. 
Te invention Will be more readily understood 

from the folloWing description taken together 
With the accompanying draWing in Which: 

ÈFig. i illustrates one form of the invention, and 
Figs. 2 and 3 show an alternate form of the 

in Vention. 
In the draWing, the sarne reference numerals 

are empioyed to identify the Same members ap 
}ealing in the Several figures thereof. 

Fig. 1, Which illustrates a coaxial conductor 
Systein to Which the present invention is appli 
Cabe, ShOWS portions of two coaxial conductor 

eS: 3 3 9 eXGEndig tirogi, 33 e, 
repeate station. A Wave source i connected 
a COSS Citer condUctoc . È and inier condlcio 2 
Of the line 8 represents terminal circuits for car 
riel creats of high frequency being transmitted 
in one direction While a Wave source 3 connect 
e a Cl'OSS Outer conductor 3 and inner con 
Cuctor 5 of the line 9 represents terminal cir 
Cuit8 fo carie currents of similar frequencies 
eing trainShitted in an Opposite direction. Suit 

able insulatorS 3 disposed at intervals alongboth 
itner conductors Serve to maintain the outer con 
Citicio ad inner conductor in a predetermined 
Spa Ced relation. Each outer conductor is also 
COInected to equipotentia points 9, i 9. M 
A coaXial conductor System utilizing separate 

C38Xia coductor lines for the transmission of 
lgh-frequency currents in opposite directions is 

ShoºWri in Fig. 11 of the patent of L, Espenschied 
Ci 2.l., Supra. While that patent discoses ines 
COiprising tubular iner and outer conductors 
ti?e individua lines may also consist of a hollow 
Citer conductor buit up of a plurality of inter 
enga ging Stips and a solid inner conductor asi 
t:Strated in the patent of J. F. WentZ, No. 2,08 
4.'', iSSued October 22, 1935. 

PoWeir for energizing a load 8 located at each 
li attended repeater station is obtained from a 
'e Gte con Ercial SUppiy , Which is loca ed i 
3S3ociated Stations, overa, circuit comprising the 
inine conductors 2 and 3 of the reSpective line5 
S and . Each load 8 may preferably comprise 
OEe C Ore G1e-Way repeates and inclide Suit 
abie apparatus to inSure that the proper value of 
pGWer is applied to each Unattended load or re 
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2 
peater to maintain an efficient transmission of 
Signals at a substantially constant level. De 
tails concerning the distribution of power between 
an attended station and the un'attended stations 
associated thereWith are shown in the patent of 
M. E. Strieby No. 2,037,183, issued April 14, 1936. 

In accordance With the form of invention 
shown in Fig. 1, each outer conductor is provided 
with an opening 20 of adequate configuration to 
expose the inner conductor for the making of 
appropriate electrical connections to testing 
apparatus (not shown), as Will be hereinafter 
explained. An aperture 2 disposed to the right 
of the opening 20 is also formed in each outer 
conductor. Commencing at the aperture 2, 
the periphery of each outer conductor is provided 
With a fiat Surface 22 extending longitudinally 
thereof and terminating in a slot 23. In the lat 
ter is suitably anchored an end 24 of a resilient 
member 25 of effective electrica, conductivity and 
disposed on the fiat surface 22. The opposite end 
of the resilient member 25 is formed With a re 
versed L--shaped portion 23 Which projects 
through and is freely movable in the aperture 2. 
The horizontal leg of the portion 26 is shaped 
to provide an effective electrical contact With the 
inner conductor for a purpose that Will be here 
inafter explained. 

Positioned on the Outer conductors and 4 
are sleeves 27, 2 slidable thereon in a manner 
that a Ovement to the right is limited by I'igid 
ly affixed collars 28, 28 and to the left by similar 
collars 29, 29. When one of the sleeves 27, 27 
is in the right-hand position ShoWI in connec 
tion With the line 8, the opening 29 therein is 
completely uncovered to expose the inner con 
ductor 2 and at the Same time the resilient 
member 25 is depressed to cause the horizontal 
leg of the portion 26 to contact the inner con 
ductor 2. 

Since the Outer conductor 1 of the line 8 iS 
connected to the equipotential point i9, the inner 
conductor aSSociated thereWith is also electricaly 
connected to this equipotential point. Hence the 
equipotential condition established permanent 
ly on both Outer conductors is extended to the 
inner condictor 2. This condition ServeS to re 
nove poWer from the line and, in case of test 
ing, to protect a Workman against a power Volt 
age applied inadVertently to the line 8 from an 
attended Station While he is engaged in the 
performance of routine testing and fault-re 
moving operations. As the line 9 is also perma 
nently connected to an equipotential point i9, 
the same protective condition may be provided 
therein by disposing the sleeve 27 associated 
therewith in the position shown in connection 
With the Similar Sleeve 2, On the line 8. 
When one of the sleeves 27, 27 is in the left 

hand position Shown in connection With the line 
9, the opening 20 is covered to entirely enclose 
the inner conductor 5. At the Same time this 
particular Sleeve 27 is also disengaged from the 
associated resilient member 25 thereby enabling 
the latter to retract through the aperture 2 from 
contact With the inner conductor to interrupt 
the equipotential condition that may be estab 
lished thereon in the manner described abOVe 
relative to line 8. With the Opening 20 closed 
and the resilient member 25 in the retracted po 
sition, the line 9 is conditioned for the transmis 
Sion of power and Signaling cUTrentS. The line 
8 is of Course Similarly conditioned When the 
sleeve 27 associated therewith is also disposed in 
the left-hand position. It is understood that the 

2,183,945 
horizontal leg of the portion 26 is of sufficient 
length to prevent the complete WithdraWalthere 
of through the aperture 2i. 
In moving One of the Sleeves 27 from the left 

hand position shown online 9 to the right-hand 
position shown on line 8, the resilient member 
25 associated thereWith is momentarily depressed 
With a finger until the Sleeve 27 rides partially 
thereOver. Thereafter the sleeve 27 maintains 
the resilient member 25 in the depressed state 
Shown in connection With line 8. The arrange 
ment shoWn in Fig. i provides that the inner 
conductors of the individual coaxial conductor 
lines 8 and 9 may be independently or simulta 
neously eXposed and grounded as desired and is 
particularly Suited to the case Where a single 
coaXial conductor line is used for either one-Way 
transmission exclusively or for two-way trans 
mission. It is understood that the apertures 2, 
2 could be eliminated and the resilient mem 
bers 25, 25 arranged So that the reversed L 
Shaped portions 26, 26 project into the openings 
20, 20. It is understood that the resilient mem 
bers 25 can be mounted in a, position opposite to 
that shown in the several figures so that the 
former are actuated exclusively by the sleeves 
2 thereby obviating the finger operation men 
tioned above. 

FigS. 2 and 3 illustrate an alternate form of 
the invention Wherein the inner conductors of a 
pair of coaXial conductor lines are exposed or 
coVered at the Same time. Figs. 2 and 3 are sub 
Stantially the same as Fig. 1 except both lines 
3 and 3 are embraced by a single sleeve 32 that 
is Slidable between respective left-hand and 
right-hand limiting collars 34 and 33, each of 
Which also embraces both lines 30 and 3. Fig. 
2 shoWS the sleeve 32 in a right-hand position 
engaging the limiting collar 33 and wherein the 
resilient members 25, 25 are simultaneously de 
preSSed in contact With both inner conductors 
of the lines 30 and 3. The equipotential condi 
tion established in the outer conductors due to 
the equipotential points 9, 9 is therefore ex 
tended to both inner conductors. 
mentioned this serves to remove power from the 
inner conductors. Inasmuch as the OpeningS 20, 
29 are now uncovered, a Workman is protected 
from poWer Voltages to perform whatever testing 
Operations are necessary at the particular time. 
Fig. 2 therefore shows an arrangement for simul 
taneousy grounding both inner conductors for 
testing purposes. 
When the Sleeve 32 is in the left-hand position 

engaging the collar 34 shown in Fig. 3, the open 
ingS 29, 20 are covered thereby enclosing the in 
ner conductors of the lines 30 and 3. Also, in 
this position the sleeve 32 is disengaged from 
the resilient members 25, 25 sothat the latterare 
free to retract from contact with the inner con 
ductors to interrupt the equipotential condition 
that may be extended thereto from the outer 
conductors in the manner mentioned previousy 
in connection With Fig. 2. Fig. 3 therefore illus 
trates an arrangement for simultaneously condi 
tioning both lines for signaling transmission after 
these lines had been previously grounded for 
testing purposes as shown in Fig. 2. 
To facilitate testing each inner conductor 

may be Sectionalized such that each section is in 
dividual to a particular unattended load 8. This 
is accomplished by applying at each opening 20 
a Sleeve 4 2 over the contiguous ends of the inner 
conductors located thereat. Sliding both sleeves 
40 to the right in Figs. 1, 2 and 3 and Out of con 
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tact With the sections to Which the load 8 is 
connected serves to sectionalize the inner con 
ductors in a manner such that the power supply 
is removed therefrom. Sectionalizing may be 
desirable When tests of the apparatus included 
in the load 8 are to be made. 
What is claimedis: 
1. In a coaxial transmission System including a. 

coaxial conductor having an opening comprising 
an inner conductor and an outer conductor haV 
ing an opening and both conductors being ar 
ranged to transmit high-frequency signaling cur 
rents, a circuit including ground forestablishing 
an equipotential condition On the Outer con 
ductor; a cover for the opening, means actuated 
by movement of the cover such as to eXpose the 
opening for eXtending the equipotential condition 
from the outer conductor to the inner conductor. 

2. In a coaxial transmission system includinga, 
coaXial conductor line arranged to transmit high 
frequency signaling currents, said line comprising 
an innerº conductor and a holloWouter conductO1 
haVing a portion cut aWay to eXpose the inner 
conductor, and a circuit including ground for 
establishing an equipotential condition On the 
Outer conductor; means for extending the equi 
potential condition from the outer conductor to 
the inner conductor comprising conductive means 
mounted on the outer conductor and engageable 
With the inner conductor through the cut-away 
portion, and means disposable On the outer con 

i ductor for controlling the engagements of the 
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conductive means with the inner conductor. 
3. In a coaXial transmission system including a 

coaXial conductor line arranged to transmit high 
frequency signaling currents, Said line comprising 
an inner conductor and a holloWouter conductor 
haVing a portion cut aWay to eXpose the inner 
conductor, and a circuit including ground for 
establishing an equipotential condition on the 
Outer conductor; means for eXtending the equi 
potential condition from the Outer conductor to 
the inner conductor comprising resilient conduc 
tive means haVing a portion anchored to the 
Outer conductor and another portion movable in 
the cut-away portion, and means engageable With 
the resilient means to actuate the movable por 
tion thereof to contact the inner conductor. 

4. In a coaxial transmission System including a 
coaxial conductor line arranged to tranSmit high 
frequency signaling currents, saidine comprising 
an inner conductor and a hollow outer conductor 
having a portion cut away to expose the inner 
conductor and a circuit including ground for 
establishing an equipotential condition on the 
outer conductor; means for extending the equi 
potential condition to the inner conductor and 
interrupting the Same as the cut-aWay portion is 
respectively uncovered and covered comprising a 
resilient conductive member having one end 
rigidly Secured to the Outer conductor and a bent 
portion formed on the opposite end and engage 
able With the inner conductor, and means slidably 
mounted on the Outer conductor to uncover and 
cover the cut-aWay portion So that When the cut 
away portion is uncovered the resilient member 
is actuated to cause the bent portion to contact 
the inner conductor and When the cut-aWay por 
tionis covered the resilient memberis retracted to 
move the bent portion Out Of contact With the 
inner conductor. 

5. In a coaxial transmission System comprising 
at least one outlying un'attended repeater station, 
a pair of coaxial conductor lines arranged to 
transmit high-frequency signaling currents, each 
line including an inner conductor and a holloW 
outer conductor having a portion cut aWay to 
expose the inner conductor, a poWer circuit in 
cluding the inner conductors of both lines for 
supplying power to each outlying un'attended 
repeater station, and a ground circuit connected 
to the outer conductors; means for rendering the 
power circuit ineffective and effective as the cut 
away portions are respectively uncovered and 
covered comprising conductive means mounted 
on the outer conductors and engageable With the 
inner conductors, and means for actuating the 
conductive means into engagement With the 
inner conductors to connect the ground circuit 
thereto as the cut-away portions are lincoVered 
and releasing the conductive means from engage 
ment With the inner conductors to disconnect the 
ground circuit therefrom aS the cut-aWay por 
tions are coVered. 

6. In a coaxial transmission System comprising 
at least one outlying un'attended repeater station, 
a pair of coaxial conductor lines arranged to 
transmit high-frequency signaling currentS, each 
line including an inner conductor and a holloW 
outer conductor having a portion cut aWay to 
expose the inner conductor, a poWer circuit in 
cluding the inner conductors of both lines for 
supplying power to each outlying un'attended 
repeater station, and a circuit including ground 
forestablishing an equipotential condition On the 
outer conductors; means for eXtending Said equi 
potential condition to the inner conductors and 
interrupting the same as the cut-away portions 
are respectively uncovered and covered compris 
ing conductive means mounted on the Outer cOn 
ductors and engageable With the inner conductors, 
and means disposable On the Outer conductorS in 
One position to uncover the cut-away portions and 
simultaneously therewith to actuate the conduc 
tive means into engagement With the inner con 
ductors and in another position to cover the cut 
away portions and simultaneously thereWith to 
release the conductive means from engagementi 
With the inner conductOrS. 

7. In a coaxial transmission System including 
a coaxial conductor line arranged to transmit 
high-frequency signaling currents, Said line com 
prising an inner conductor and a holloW outer 
conductor having a portion cut away to º eXpoSe 
the inner conductor, and a circuit including 
ground for establishing an equipotential condi 
tion on the outer conductor; means for eXtending 
said equipotential condition to the inner con 
ductor and interrupting the same as the cut 
aWay portion is respectively uncoVered and cOV 
ered comprising conductive means mounted On 
the Outer conductor and engageable With the 
inner conductor, and means slidably disposable 
On the Outer conductor to Uncover and cover the 
cut-aWay portion Such that When the cut-aWay 
portion is uncovered the conductive means is 
actuated into engagement With the inner con 
ductor and When the cut-aWay portion is covered 
the conductive means is released from engage 
ment With the inner conductor. 
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CERTIFICATE OF CORRECTION. 
Patent No. 2,185,945. December 19, 1959. V 

LOUIS R. SCHREINER. 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction a sfollows: Page 3, first 
column, line 9, claiml, strike out ºhaving an opening"; and that the sald 
Letters Patent shouldbe read with this correction therein that the same 
may conform to the record of the case in the Patent Office. 

Signed and sealed this 22nd day of December, A. D. 1942. 

Henry Van Arsdale, 
(Seal) - Acting Commissioner of Patents. 
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