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This invention relates to the identi?cation and selec 
tion of conductors in a multiconductor cable in which 
the ends terminate at locations remote from each other 
and, more particularly, to an electrical connection clip 
and probe device to simplify such a procedure. 

Multiconductor cables such as telephone cables are 
usually constructed with a relatively small number of 
conductor pairs in a single group or bundle, or a large 
number of pairs divided into several groups or bundles. 
These conductor pairs, either in groups or in bundles, are 
combined in a common sheath or covering of lead or some 
other suitable sheathing material to form the cable. . It 
is essential that the conductor pairs in these groups which 
make up the cable be connected to their proper terminals 
at each end of the cable and the corresponding conductor 
pairs of another cable. 

It is particularly important that the conductor pairs in 
each cable length be properly identi?ed and selected so 
that they may be spliced together to provide a long, con 
tinuous length of cable wherein the conductor pairs at one 
termination may be expeditiously connected to their re 
spective terminals at the other end. I 

In one method of identifying conductor pairs in multi 
conductor cable which is in common usage today, the 
services of two workmen are required, a splicer and a 
splicer’s helper. The splicer is located at one end of 
the cable and the helper at the other end. One pair of 
conductors is selected by the helper and an audible tone 
is placed thereon. The splicer at the other end of the 
cable, by means of a probe, ampli?er and suitable re 
ceiver, is able to detect this audible tone and thus identify 
this conductor pair. A talking connection may then be 
set up over this pair, by which the splicer and his helper 
may cooperate in identifying the equipment or conductor 
pairs from another cable to be connected to each terminal 
of each pair of the ?rst cable. . 
The above described method for identifying conductor 

pairs requires the use of a probe to pick up the audible 
tone as ‘well as some kind of connector means to estab 
lish the tone applying and talking connections. More 
over, these connections must be changed many times dur 
ing the splicing of a single cable length. Indeed, this 
procedure must be repeated once for each conductor pair 
in the cable. It is obvious that this operation is long and 
tedious and requires the repeated manipulation of several 
pieces of apparatus. 
The object of the present invention is to reduce the 

time required for conductor identi?cation in multicon 
ductor cables. 

It is a more particular object of the invention to inte 
grate all of the functions required for conductor identi?ca 
tion in multiconductor cables into a single unitary struc 
ture or tool which can be used to detect audible tones, 
make direct conductive connections to a pair, and apply 
audible tone to either conductor of a pair. . 
In accordance with the present invention, the splicer’s 

tool comprises an insulated body member having at one 
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end thereof a pair of opposed bearing surfaces separated I 
by a spade-shaped insulated separator with a metallic tip. 
A pair of jaw members .are hingedly supported by the in 
sulated body and provided with needle contact cups at one 
end. These jaw members are spring-loaded to urge the 
contact cup portion yieldingly against the bearing surfaces 
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on the insulated body. Separate electrical connections are 
made to each of the contact cups and lead wires there 
from are brought out through the jaw members and the 
insulated body. A separate electrical connection is made 
to the metallic tip of the spade-shaped separator and a 
lead wire therefrom also brought out through the insulated 
body member. 

Included in the insulated body member are two slide 
type switches, one of which may be used to open the lead 
connected to the metallic tip of the separator. The other 
sliding switch provides a means to connect the leads from 
either of the contact cups to a tone lead. 
When it is desired to identify the conductors in a multi 

conductor cable, one workman at one end of the cable 
inserts the spade-shaped separator between the twisted 
Wires of a pair, using the separator as a means to spread 
the conductors apart and guide them to the ?at bearing 
surfaces. The needle contacts, under the in?uence of the 
spring-loading, pierce the insulation of the conductors and 
make electrical contact with their metallic cores. Tone 
may then be applied to either conductor of the pair through 
one of the sliding switches and the lead wire to the ap 
propriate contact cup. 7 

Another workman at the remote end of the cable, with 
an identical tool, searches for the pair with the tone on it 
by bringing the metallic tip of the separator in close 
proximity to each of the pairs in turn. The metallic .tip, 
together with the metallic core of the conductors, forms a 
capacitive pickup probe by means of which audible fre 
quency energy is picked up from the energized pair and 
conducted through the lead-in Wire and switch to an ampli 
?er and suitable receiver. When the workman at this 
location thereby locates the proper pair, he inserts his 
separator through the twisted pairs and makes electrical 
connections thereto by means of the needle contacts on 
his tool. The direct electrical connections now existing 
between the two workmen can be used as a talking path 
for conveying further information and may also be used 
to identify the tip and ring conductors of the pair, again 
using the audible tone and applying it ?rst to one and 
then the other of the conductors of the pair. , 

It can be seen that the entire conductor identi?cation 
and splicing process can be implemented by means of the 
single tool herein described. Separate connection clips 
and probes heretofore required are no longer necessary. 
These and ‘other objects and features, the nature of the 

present invention and its various advantages may be more 
readily. understood upon consideration of the attached 
drawing and of the following detailed description of the 
drawing.- ‘ 

In the drawing: 
FIG. 1 is a side elevational view, partially in section, 

of the splicer’s tool in accordance with the present inven 
tion; 

FIG. 2 is a top plan View of the tool of FIG. 1; 
FIG. 3 is a schematiccircuit drawing of the electrical 

circuit of the tool of FIG. 1 and certain additional elec 
trical components; and ‘ 

FIG. 4 is a View illustrating the typical layout of equip_ 
ment used for conductor identi?cation in accordance with. 
the present invention; a 

The splicer’s tool shown in FIGS. 1 ‘and 2 comprises 
a tubular insulated central member iii, ?attened at one 
end around a pointed metal plate 13 to form two opposing 
bearing surfaces separated by metallic plate 13. The 
pointed end of plate '13 extends substantially beyond sur 
faces 11 and 12. to form apointed probe. 
A pair of jaw members 14 and 15 are hingedly attached 

to lugs 16 and 17, which in turn are secured to central 
member ltl. At one end of jaw member 14, a needle 
contact cup 18 is insulating-‘1y mounted by means of screw 7 
19, which passes through a lip on jaw 14- and engages a p 
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threaded portion in cup 18. Similarly, a needle contact 
cup 20 is insulatingly mounted on jaw 15 by means of a 
screw 21 which passes through a lip on jaw 15 and en 
gages a threaded portion of cup 20. 7 ~ ~ ~ 

A ?exible insulated lead wire 22 is'connected to cup 
18 by means of screw 19 and brought through a portion 
of jaw 14 to an aperture 23 in the wall of tubular mem 
ber 10. . Similarly, a ?exible insulated lead Wire 24 is con 
nected to contact cup 25} by means of screw 21 and is 
brought out through a portion of jaw 15 to an aperture 
25 in tubular member 1t}. laws 14 and 15 are spring 
loaded by means of coil springs 2-6 and 27, respectively, 
to urge the needle contacts of cup 13 against the ?at bear 
ing surfaced! and to urge the needle contacts of cup 20 
against the flat bearing surface 12. When insulated wires 
are placed. on these bearing surfaces the spring-loading 
is of suf?cient strength to force the contact needles through 
the insulation and into direct contact with the metallic 
core of the conductors. ' _ 

n An electrical conductor 2?; is connected to metallic 
separator 13 by soldering or other known techniques and 
brought out through the center of tubular member 19. 
Lead wire 28 is aninsulated ?exible conductor having a 
braided metallic sheath to shield against undesirable cou 
pling of electrical energy therefrom. , 7 
Lead wires 22, 24 and 2-8 are brought through the cen 

ter tubular member to to a pair of sliding contact switch-' 
cs 29 and 3G, to be hereinafter described, and thence to 
a cable 31 attached to the open end of tubular member 
14}. For a better understanding-of the electrical portion 
of the tool shown in FIGS. 1 and 2, reference willnow 
be had to FIG. 3. ' 

In FIG. 3 there is shown a schematic diagram of elec 
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trical circuit of the tool shown in FIGS. 1 and 2 and oer-Y 
tain other electrical circuitsconnected thereto. In FIG. 
3, cups 18 and 2t! and probe 13 are shown schematically 
along with conductors 22, 24 and 28, Switch 29, as can 
be seen in FIG. 3, is used to interrupt lead 28 and thus 
break the circuit, to metallic plate 13. Switch 30 is a 

' three position switch which, in one position, connects tone 
lead 32'to conductor 22, in another position connects'tone 
lead 32 to conductor 24 and in the third position leaves 
tone lead 32 disconnected from both conductor 22 and 

a 

‘conductor 24.. Switch 39 is of the non-locking type .and ' 
makes. connectionsv to conductors 22 and .24 only ‘when 
moved out of its neutral position and held against stops 
in the closure positions. 7 

Lead 28 is connected through cable 31 to an ampli?er 
34 in a test set 33 and the output of ampli?er 34' applied 
to a receiver 35 in they workman’s hand set or head set, 
Tone lead 32 is connected through cable 31 to an audible, 
tone source 36 in test set 33.‘ Conductors 22 and 24 are 
also brought out through cable 31 to test set‘ 33 and may 

. be used as a talking pair for communication ;with the 
workmen at the remote end of a. cable. . V 

In utilizing the tool of FIGS. '1 and 2 for identifying 
conductors in multiconductor cables, the arrangement il 
lustrated in FIG._ 4 may be used. A workman at posi—' 
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tion A atone end of multiconductor cable 40 insertsthe _ 
tip of his tool 4-1 between the conductors of the ‘pair. 42 
in cable .49. Tool 41 is connected by means of cable 
31 and plug 43 to test set 44-. ~ The lineman’s hand set 

.60 

45 or any suitable head set is connected to test set 44 i 
by means of cable 46 and plug 47'. By operating switch. . 
30 the workman in position A applies an audible tone, 
from a source 3-5 (FIG. 3) to one conductor of pair 42. 
A workman at position B locates pair 42 by placing . 

the probe tip 713' of his tool 41'successively in close prox 
imity toeach of. the conductor pairs at the remote end 
of cable 40. During this process, switch 29' is a in a 
position to close. conductor 28 in tool 41' and apply sig 

in test set44’. The output of the ampli?er 34in test set 
44'. is applied by way of plug’ 4'7’ and cable 46’ to the 
receiver of hand set 4-5’. Thus, when a workman in posi-, 
tion B hears the audible tonein the receiver of his hand 

it 
set, he knows that probe tip 13’ is in close proximity to 
conductor pair 42. He then inserts the tip of tool 41’ be 
tween the conductors of pair 42 and makes electrical con 
nection to the conductors of this pair by means of the 
jaw members and needle contacts on histool. A talking 
path is then available through pair 42 by which the work 
men at positions A and B may communicate with each 
other to indicate the proper disposition of the two ends 
of pair 42. ‘ ' 

It will be noted that the components at each of posi 
tions A and B are identical and hence tones may be 
initiated at either end of the cable and may be detected 
at either end. of the cable. It is therefore possible to 
reverse the identi?cation procedure at any time during the 
splicing operation and. apply tones at position B and de 
test these tones at position A. The single unitary tools 
41 and 41' may be used to apply tones to the conductors 
of a pair to detect these tones at remote location on the 
pair and to make electrical connections to conductors of 
the pair to provide a talking path. Furthermore, if it be 
comes necessary to distinguish ‘between tip and ring con 
ductors of the pair, the tone from source 36 (FIG. 3) 
may be applied by means of switch 30 to either conduc 
tor of the pair. Switching means in the test set, not 
shown, may be used to connect either one of the conduc 
tors of the pair at the remote location to the receiver in 
the corresponding handset. 

It is to be understood that the above described arrange 
ments are merely illustrative of one of the many possible, 
applications of the principles of the invention. Numerous, 
vand varied other physical arrangements of the tool ele 
ments may be devised. in accordance with these principles 
by those skilled in the art without departing from the 
spirit and scope of the invention; ' 
Whatis claimed is: 
1. An electrical connection clip comprising an insulated 

sllPvi‘?orting member including two bearing surfaces sepa 
rated by a spade-shaped metallic separator, spring-loaded 
contact members pivotally attached to said supporting 
memberfat least one needle shaped contact secured to 
each of‘said contact members, said spring-loaded contact 
members arranged forbringing each said needle-shaped 
contact yieldingly against a respective one of said bearing 
surfaces, means for making an electrical connection with 
each of said contact members, signal detecting means, 
and means‘ for making a separate electrical connection. 
between said metallic separator and said signal detecting 
means. ' - ' a 

2. An electrical connection clip according to claim 1 
further including switching means tor interrupting said 
separate'elcctrical connection to said metallic separator. 

3. An electrical connection clip according to claim 1 
further including switching means for selectively connect 
ing a control lead to either of said needle-shaped contacts. 

4. An electrical testing device comprising a, tubular 
central member of insulating material, said tubular cen 
tral member being closed and ?attened at one end thereof 
around a pointed metallicprobe member extending beyond 
the end of said tubular member, said one endv of said tu 
bular member providing a pair of oppositely disposed 
bearing surfaces, a pair of jaw members pivotally attached 
to said tubular member, a ‘ plurality of needle’ contacts . 
secured to'one end of each of said jaw members and spring ‘ 
means for pivotingsaid'jaw members and urging said 
needle contacts on said jaw members yieldingly against 
said, bearing surfaces. ' 

'5‘. A testingrdevice comprising a pair of movable jaw 
2 members each carrying a plurality of needle-shapedcon 

"7O 
nals picked up by probe tip 53' to ampli?er 34- (FIG..3) ' 

75 

tacts, a' tubular’ supporting member of insulating material 
extending between said jaw members and providing ?at 
bearing surfaces registering with said needle-shaped cone 
tacts, a pointed metallic probe secured within and ex-— 
tending beyond the end of said tubular member, means 
for making an electrical circuit connection to said probe 

to 
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and means for urging said needle contacts yieldingly 
against said bearing surfaces. 

6. The testing device according to claim 5 further in 
cluding a source of alternating-current signals and means 
for selectively applying the output of said signal source 
to the needle vcontacts on either ‘of said jaw members. 

7. The testing device according to‘ claim 5 further in 
cluding amplifying means, means for selectively connect 
ing said electrical circuit connection means to said am 
plifying means, a signal reproducing means, and means 
for applying the output of said amplifying means to said 
signal reproducing means. 
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