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Claims. 

This invention relates to telephone systems 
and particularly to those in which automatic 
SWitching equipment is used for extending con 
nections. 
The objects of this invention are to enable an 

increase in the number of lines or trunks avail 
able for extending calls through a switching 
Stage Without altering the physical capacity of 
Switches; to enable the addition of further out 
going lines or trunks to a group and at the same 
time to insure full accessibility for all incoming 
lines to all lines of Such group; and otherwise to 
improve the flexibility and eficiency of trunk 
ing and switching Systems. 
A feature of the invention is a SWitching Sys 

tem in which the lines incoming to a SWitching 
stage have access through respective switches to 
a given number of outgoing lines, the number of 
outgoing lines that any incoming line may reach 
through a switch depending on the capacity of 
the Switch, and in which the number of Outgoing 
lines may be increased without altering the size 
of the Switches by providing extension SWitches, 
each of which is common to a number of the 
main Switches and is divided in Sections to pro 
vide a plurality of additional Outgoing lines for 
the lines incoming to each of the main Switches. 
The invention is particularly applicable to 

switches of the cross-bar type having a plurality 
of horizontal circuits intersecting a plurality of 
vertical circuits. A group of lines incoming, for 
example, to the horizontal circuit.S of a SWitch 
have access to all the lines outgoing from the 
vertical circuits of such SWitch. Since the size 
of the switch is limited to a given number of 
outgoing circuits and since it may be desirable 
to give the lines incoming to a Switch acceSS to 
more outgoing circuits than this size permits, 
an extension Switch is, according to the present 
invention, provided in common to a plurality 
of the main Switches. This extension SWitch 
has its contact field divided into Several por 
tions, each portion Serving as an extension of 
the lines incoming to a particular one of the 
main Switches. Each such portion of the ex 
tension SWitch has acceSS to a number of addi 
tional outgoing lines. Thus the number of out 
going lines that may be reached by the lines 
incoming to any main Switch are increased be 
yond the capacity of the main Switch by the 
number of additional outgoing lines that appear 
in the portion of the extension Switch assigned 
to such main Switch. 
Other features of this invention will be de 

scribed in detail in the following specification, 

N. Y., a corporation of 

1935, Serial No. 27,504 
(C. 179-18) 
Which should be taken in conjunction with the 
accompanying drawing, and also in the ap 
pended claims. 
Referring to the drawing: Fig. 1 illustrates 

diagrammatically a Switching stage comprising 
a number of main switches of the cross-bar 
type, together with cross-bar extension Switches 
Serving Said main SWitches; and Fig. 2 is a dia 
gram of one of the cross-bar SWitches illustrat 
ing the coordinate contact rows and the Op 
erating bars and magnetS. 
The SWitching stage shown in Fig. 1 Serves to 

connect the incoming lines, which are arranged 
in groups, such as groups 05, O6, 07 to the 
outgoing lines, which are divided into groups, 
such as groups 0, 02, 03 and it)4. For this 
purpose a Switching stage comprises a plurality 
of primary cross-bar Switches P and a plurality 
of secondairy cross-bar switches S. Although 
the number of these switches may vary under 
different conditions, the drawing illustrates a 
Switching stage having ten primary switches P 
and ten secondary Switches S. Only three of 
the ten primary switches, P-0, P-5 and P-9, 
are shown, and the same is true with respect 
to the Secondary Switches. Each of the primary 
and secondary Switches comprises a number of 
horizontal rows of contacts and a number of 
vertical rows of contacts. And while the ca 
pacity of one of these switches may be varied to 
suit the particular conditions under which it is 
used, it has been found convenient to provide 
ten horizontal rows and ten vertical rows of 
contacts in each switch. For simplicity each of 
the switches P and S is illustrated with only 
three horizontal roWS and three Vertical roWS 
of contacts. In all cases the three roWS of con 
tacts, both horizontal and vertical, are the first 
or No. 0 row, the sixth or No. 5 roW, and the 
tenth Or No. 9 roW. 
With the foregoing assumption of ten primary 

switches each having ten roWS of contactS in 
either direction, there are, therefore, a total of 
one hundred incoming lines terminating in 
these primary switches. These lines appear in 
the horizontal rows of contacts of the primary 
switches, and the total one hundred lines are 
subdivided into ten groups of ten each. Three 
of these groups i 5, 6, and f(7 are shown. 
The outgoing lines comprise a variable num- : 

ber of groups depending on the number of ex 
tension Switches used. Ten of these groups, 
each including ten lines, are reached directly 
from the secondary switches S. Only the first 
and last of these ten groups f of and f O2 are 

O 

5 

20 

25 

30 

40 

55 



O 

5 

20 

25 

30 

35 

40 

2 
illustrated. Each of the secondary switches has 
access to One line in each of the ten groups. 
For example, the lines 98, 09, and O of the 
group ) appear respectively in the No. 0 ver 
tical roWS of secondary Switch S-0, S-5 and 
S-9. In a similar manner, the other seven 
lines of group 0, which are not shown, appear 
in the No. 0 vertical rows of contacts of the 
corresponding secondary switches, not shown. 
Likewise, the No. 9 group 92 has its ten lines 
appearing respectively in the No. 9 vertical roWs 
of contacts in the secondary Switches S-0 to 
S-9. And the remaining eight groups of lines 
between the No. 0 and the No. 9 groups of and 

2 appear in a corresponding manner in the 
vertical rows of contacts of the secondary. 
SWitches S- to S-9. 
In order that any incoming line may have 

acceSS to any outgoing line, the primary and 
Secondary switches are interconnected in the 
manner shown by link circuits. For example, 
the ten vertical rows of contacts of primary 
switch P-9 are connected through links to the 
horizontal rows of contacts in the ten secondary 
SWitches S-0 to S-9. More specifically the 
No. 0 vertical row of primary switch P-O is 
connected by link to the zero horizontal row 
in Secondary SWitch S-0; the No. 5 vertical row 
of Switch P-O is connected through link 2 
to the Zero horizontal row of secondary switch 
S-5; and the No. 9 vertical row of SWitch P-0 
is connected through link 3 to the Zero hori 
Zontal row of switch S-9. Likewise the other 
Vertical rows of switch. P-O, not shown, are 
Connected respectively to the zero rows of the 
corresponding secondary switches, not illus 
trated. The ten vertical rows of primary SWitch 
P-5 are connected through ten link circuits to 
the No. 5 horizontal rows of contacts in the ten 
Corresponding Secondary Switches S. The ten 
Vertical rows of contacts of primary switch P-9 
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are Connected through ten links to the No. 9 
horizontal rows in the corresponding secondary 
SWitch. S. And the same is true with respect 
to each of the other primary switches not shown. 
With this arrangement of connecting the pri 
mary and secondary switches by link circuits, 
any incoming line at a primary switch has ac 
CeSS Over at least one link to any secondary 
SWitch, which secondary switch has access to at 
least one outgoing line in any one of the ten 
groups 0, 02. 

It is sometimes desirable to give the incoming 
lines access to more outgoing lines than can be 
reached through secondary switches having a 
capacity for ten outgoing circuits each. To ac 
complish this the Switching stage comprising 
the ten primary, and ten secondary cross-bar 
Switches is equipped with a number of common 
extension SWitches. In the drawing two of these 
extension Switches E-9 and E- are shown, 
although any Suitable number may be employed. 
Each of these extension switches, like the pri 
mary and Secondary Switches, has ten horizontal 
rOWS of contacts and ten vertical rows of con 
tacts. The horizontal rows, however, are di 
Vided in five portions, the horizontal circuits in 
each portion having access to two vertical rows 
Of contacts. For instance, the extension switch 
E-0 has its horizontal multiple divided in five 
portions or sections 0, 1, 2, 3, and 4. The No. 0 
Section has two vertical rows of contacts giving 
access to two outgoing lines 4 and 5. The 
No. 1 Section also has two outgoing lines 6, 
and 7, and, similarly, the remaining sections 

2,067,518 
2, 3 and 4 of switch E-0 have two outgoing 
lines per Section. In like manner the extension 
SWitch E-A is divided into five portions or sec 
tions 5, 6, 7, 8 and 9, and each of these has two 
Outgoing lines appearing in the vertical contact 
rows. For example, section No. 5 has two out 
going lines 8 and 9, and Section No. 9 has 
two outgoing lines 20 and 2. 
first outgoing line in each of the five sections 
of both switches E-0 and E-, such as lines 
A 4, 6, 8 and 20, an additional group of 
ten outgoing lines 93 is obtained. Similarly, by 
taking the second outgoing line of each of the 
ten Sections of the SWitches E- and E-, 
such as lines 5, 7, 9 and f2, a second 
group of ten outgoing lines 84 is obtained, 
In order that the incoming lines may have 

acceSS to these additional groups of outgoing 
lines 3 and 04 through the extension Switches 
E-0 and E-, the ten secondary SWitches are 
connected to the extension Switches by link cir 
cuits. For example, the ten horizontal rows of 
contacts in the Switch S- are connected by 
ten links 22, 23, 24 to the corresponding ten 
horizontal roWS in the Section of the extension 
Switch E-9. Similarly, the ten horizontal 
rows in each of the next four secondary switches 
(not shown) are connected by links to the hori 
ZOntal rows in each of the respective sections 
1, 2, 3, and 4 of the extension Switch E-9. 
The ten horizontal rows of secondary switch 
S-5 are connected through links 25, 26, 27 
to the corresponding horizontal rows in section 
5 of the extension switch E-f. The ten hori 
ZOntal rows of the secondary switch S-9 are 
connected through links 28, 29 and 3 to the 
corresponding horizontal rows of section 9 of 
switch E-f. Likewise, the horizontal rows of 
the No. 6, No. 7 and No. 8 Secondary SWitches 
(not shown in the drawing) are connected to 
the corresponding sections 6, 7 and 8 of the ex 
tension switch E-f. 
With the arrangement above described, a call 

over one of the incoming lines, such as line 3, 
may be extended over any One of the ten links 
interconnecting the primary Switch P-0 and 
any one of the ten Secondary SWitches. From 
any one of the secondary switches the call may 
be further extended over any one of the ten out 
going groups of lines fol to 2 without utiliz 
ing the extension switches. However, if all of 
the lines in the groups to 02 are busy, the 
call may be extended from any One of the 
secondary switches through either of the ex 
tension switches E- and E- to a line in the 
group 03 or the group 4. The additional 
groups 03 and 04 may serve as over-flow cir 
cuits or they may be numerically equivalent to 
the other ten groups of lines Of to 82. 
The Switching stage illustrated in Fig. 1 may 

be any stage in a dial telephone system where 
it is necessary to connect incoming lines or 
trunks to outgoing lines or trunks. Any suit 
able equipment may be used in connection with 
the Switches of this stage for testing the vari 
ous links and lines or trunks, for determining 
the path over which a connection is to be ex 
tended, and for Operating the Switches and 
holding them in operated condition during the 
existence of the connection. For a comprehen 
Sive understanding of control and testing mech 
anism suitable for use in connection with a 
SWitching Stage of this kind reference is made 
to the copending application of W. W. Carpenter 
Serial No. 27,305, filed June 19, 1935. 

By taking the 
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Although described in connection with cross 

bar switches, the invention is not so limited but 
may be embodied in Systems using other types of 
switches, such as the progressively movable 
SWitch. The CrOSS-bar Switches referred to 
herein may be of any suitable construction, 
many variations of which are well-known in the 
art. In Fig. 2 for example, a cross-bar switch 
is illustrated having a number of vertical rows 
of contacts and a number of horizontal rows 
of contacts. Each vertical row is equipped with 
an operating bar, such as the bars 32, 33, and 
34, these bars being operated respectively by 

the magnets 35, 36, and 37. Also the switch 
has horizontal bars for each of the horizontal 
rows. Three of these, 38, 39, and 40, are ill 
lustrated together with their operating magnets 
4, 42, and 43. For a more detailed dis 

closure of a Switch suitable for use in the sys 
tem, above described, reference is made to the 
copending application of J. N. Reynolds, Serial 
No. 702,453, filed December 15, 1933, granted as 
Patent 2,021,329, Nov. 19, 1935. 
What is claimed is: 
1. In a telephone system, a plurality of selec 

tive switches, lines incoming to each of said 
Switches, a plurality of lines outgoing from each 
switch, and an auxiliary SWitch having its ter 
minals divided in portions, Said portions Serving 
respectively the different Selective SWitches, Out 
going lines appearing in the several portions of 
said auxiliary switch, and means for connecting 
a line incoming to one of said selective switches 
to any outgoing line appearing in such selective 
Switch or to any outgoing line appearing in the 
corresponding portion of the auxiliary Switch. 

2. In a telephone System, a plurality of selec 
tive switches, a plurality of lines incoming to 
each of said Switches, a plurality of lines out 
going from each of said switches, an extension 
Switch having its circuit making contacts di 
vided in groups, said groups of contacts Serving 
respectively the different Selective SWitches, Out 
going lines appearing in the different groups of 
Said extension Switch, means for connecting a 
line incoming to one of Said Selective Switches 
to any outgoing line appearing in such selective 
SWitch, and means for connecting a line incon 
ing to one of said selective switches to an out 
going line appearing in the corresponding con 
tact group of said extension Switch. 

3. In a telephone system, a number of selector 
SWitches, lines incoming to each of said Switches, 
a plurality of lines outgoing from each SWitch, an 
extension Switch having a field of circuit making 
contacts, said contacts being divided in portions, 
Said portions a SSociated respectively With the 
different selector switches, additional outgoing 
lines, each of which appears in only one of the 
contact portions of Said extension switch, and 
means for connecting a line incoming to any 
One of said selector Switches to any line out 
going from Said Switch or to any line outgoing 
from the corresponding contact portion of the 
extension SWitch. 

3 
4. "In a telephone system, a plurality of main 

Switches, an auxiliary Switch common to Said 
main switches, the terminals of Said auxiliary 
Switch being divided in portions, one for each 
of said main Switches, a plurality of groups of 
incoming lines, each appearing in Only One of 
the main Switches and in the corresponding port 
tion of the auxiliary switch, outgoing lines ap 
pearing in the main Switches and in the contact 
portions of the auxiliary switch, each outgoing 
line has Only one Such appearance, and means 
for connecting the incoming lines to the out 
going lines. 

5. In a telephone system, a plurality of selec 
tive SWitches, lines incoming to each of Said 
Switches, a plurality of lines outgoing from each 
SWitch, an extension SWitch having its terminals 
divided in portions, said portions Serving respec 
tively the different Selective Switches, outgoing 
lines appearing in the different portions of Said 
extension switch, and conjointly acting switch 
ing members for operating said Switches to con 
nect a line incoming to any one of said selective 
SWitches to any outgoing line appearing therein 
Or to any outgoing line appearing in the corre 
Sponding portion of Said extension Switch. 

6. In a telephone System, a plurality of cross 
bar Selector Switches, incoming lines appearing 
in Said Switches, a plurality of lines outgoing 
from each SWitch, an extension cross-bar switch 
having its field of circuit making contacts di 
vided into a number of portions, said portions 
individual respectively to said selector switches, 
Outgoing lines appearing in the different contact 
portions of Said extension Switch, means includ 
ing a pair of COOrdinate bars for connecting a 
line inconing to one of said selector switches to 
any line Outgoing therefrom, and means includ 
ing a pair of coordinate bars for connecting said 
incoming line to an outgoing line appearing in 
the corresponding portion of said extension 
SWitch. 

7. In a telephone System, a plurality of pri 
mary and a plurality of Secondary Switches each 
having vertical and horizontal rows of contacts, 
an auxiliary SWitch having vertical and hori 
ZOntal rows of contacts and having said ver 
tical rows divided into a plurality of sections, 
Said Sections Serving respectively said secondary 
SWitches, lines incoming to said primary switches, 
links interconnecting the vertical rows of said 
primary SWitches and the horizontal rows of said 
Secondary Switches, groups of links intercon 
necting respectively said Secondary switches and 
the corresponding Sections of said auxiliary 
Switch, outgoing lines appearing in said second 
dary Switches, outgoing lines appearing in the 
different Sections of said auxiliary switch, and 
means for Operating said Switches to connect an 
incoming line either to an outgoing line in one 
of Said Secondary SWitches or to an outgoing line 
in Said auxiliary SWitch. 
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