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70 (aÉÉ t¢h07ma, Zé 7mbazgy c07acé7°70; 
Be it known that, I, ALEXANDER B. KEITH, 

a citizen of the United States of America, and 
• a resident of Chicago, Cook country, Illinois, 
have inwented a certain new and useful Im 
provementir Switching or, Telephone SyS 
terms, of which the following is a specification.' 
My invention contemplates an improwed 

arrangement for automatic telephone - ex 
change•Wiring or cabling. ~ 

|Prior to my invention in wiring automatic 
exchanges it has been customary, so far as I 
am aware, to locate **first selectors,'? **sec 
ond Selectors,'' and**connectors,'' as they are 
Commonly called, on_ºboards or frames by 
themselves, thus making the wery. "f complic?sted and renderi ificult, 
to.trace or locate calls. ith my improved 
arrangement, however, which provides for, 
say, one hundred first selectors with the nec 
essary Second selectors and connectors for 
tFunking on the same board, the Wiring is 
wery much simplified, and, furthermore, calls 
are much more easily traced or located by 
the attendant at the exchange-that is to 
say, if an attendant, Sees a second selector, 
for example, **of normal,'?' so to speak, he is 
with my improved arrangement able to tell 
at once exactly from which board of first, se 
lectors the call came, and this is of course 
also true of the connectorS. . 

Still another 'and one of the principal ad 
vantages of my improved arrangement con 
sists in this that the original installation of 
any exchange may be of any desired Size and 
that additions maybe made at any time with 
out interfering with the apparatus which is 
in use at the time it is_ desired to enlarge or · 
extend the capacity of the exchange. Again, 
my improved method of wiring insures am ad 
wantageous and econOrnical distribution of 
the work or ''load,'' as it is Sometimes called, 
among the different, Second selectors and com 
nectors, which is a great advantage and ma 
terial improvement, inasmuch as by So doing 
the wear on these Switches is rendered uni 
form; also, as Will hereinafter more fully ap 
pear, my improved method of Wiring is appli 
cable to telephone systems including both 
automatic and manual Switchboards or to 
systems including only manual switch 
boards--that is to say, exchanges in which 
the connections are made by operators rather 
than by automatic Switches. 

More, specifically considered and to the 
foregoing and other usefulends, my invention 
contemplates as one feature of improvement 
a System comprising a plurality of Switching 
positions-Such, for example, as a plurality of 
automatic switches or a plurality of tele 
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phone-operators', Switching positions and a · 
plurality of trunk-lines leading to said posi- " 
tions--together With terminals-Such, for ex-' 
ample, as the contacts of automatic Switches 
or the contactS of the spring-jacks usually 
employed in, manual-board systerms, these 
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terminals being connected with the' other . 
ends of said trunk-lines or other line-con 
"ductors, the said terminals being arranged in 
a plurality of groups, and in each case all ter 
minals connected with a particular trunk- • 
line occupying dissimilar positions in the dif 
ferent groups, SQ that in é?ch case, all termi 
nals occupying Similar or like positions in the . 
different groups_are connected, respectively, 
with as many different trunk-lines and where 
by the telephone-operator, automatic switch, 
or whatever other provision may be made 
for each group of subscribers will have first 
**chance,'?' so to Speak, at a terminal connected 
with a trunk-line other than those at . which 
any other Operator or Switch allotted to other 
groups would have first chance' in endeavor 
ing to select an automatic trunk-line-that is 
to say, if the operator_or Switch.allotted to 
One group of terminals makes connection 
with the first terminal in Such group the op 
erator or Switch allotted to another group 
may then Select another or non-busy trunk 

.. line by making connegtion with the first_ter 
minal, it being possible in this way for all of 
the Qpergtors to_plug into the first jacks or 
terminals of their respective groups of ter 
minals or for all of the automatic Switches to 
make connection. With the first terminals in 
their respective groups and still all attain 
connection with as many different trunk 
lines, the possibility or probability of each 
Operator or Switch when called upon to select 
an idle trunk-line being able to make such a• 
selection by Simply selecting the first ter 
minal in the group and Without going any 
farther being largely and quite advantage-- 
ously increased. . 
( 'fo these and other ends, however, my in 
vention consists in matters hereinafter set, 
forth and claimed. ~ 

' In the accompanying drawings, Figure i is 
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a diagrammatic ''floor-plan,?? So to speak, of 
an automatic telephone-exchange, embody-- 
ing the principles of my invention. F'ig. 2 is 
a, ***** of a portion of Said automatic 
te 

5 Smaller capacity. Fig. 8 is a diagram illus 
trating the · method of multiplying together 
the contacts of the Same or Ë", 
in the different_automatic switches of a single 

To frame or Switchboard. Fig. 4 is a diagram 
illustrating the method of 'multiplying to 
ether the contacts of like or similar bank 
evels of the automatic Switches of a plurality 
ofgroupsof Switches--that is to Say, of a plui 

r 5 rality of frames or switchboards. 
' *n Fig. 4--that is to say, showing ten distinct 
groups_of terminals, but - all of the same 
''level,'' as it is called, and connected with 

2o the second SelectorS or with the connectors, 
`, as the case. maybe. Fig? 6 is a diagram 

Similar to Fig. 5, but showing my invention. 
''|''2,000'' to**2,999.?? Preferably each of these applied to 'the trunking between an auto 

matic exchange and a manual exchange. 
25 Fig. 7 is a diagram illustrating the applica 

tion of my invention to the trumking between 
two manual -board telephone -- exchanges. 
Fig. 8Shows an ordinary Spring-jack and op 
eratór's SWitch-plug for making connection 
with a trunk-line, as hereinafter described. 
Fig. 9 shoWS the bank-contacts, Shaft, and 
Shaft-wipers of a "well-known form of auto 

· · matic Switch, such as any of those herein 
after referred to, it being understood that 

35 any Suitable mechanism can be employed for 
Operating the Said Shaft in a well-known 
Imammer. '' 
As thus illustrated and referring to Fig.' ], 

it will be'Seen that the.arrangement involves 
acompleteten-thousand-Subscriber system– 
that is to say, an automatic exchange in 
which provision is made for service between 

' Substantially or approximately ten thousand 
Subscribers. It will be seen that the Switch 
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45 frames,' or ** Switchboards,'' as they may be · 
called, are in this diagram arranged in rows' 
of ten from bottom to top of the figure and 
also in rows of ten from left to right. As in 

· dicated in Fig. 1, each of the rows extending 
5? from. bottom º_tO top represents a certain 

.' thousand in the exchange-that is to say, 
the first rOw to the left represents all sub 

· scribers' numbers beginning with ** 1,000,?? 
the second row all numbers beginning with 

55 ** 2,000,'' and So on to the last row, which 
representS_ail numbers in what is called the 
''naught, thousand.' The naught in these 
numbers has · a certain significance, for 
wherewer it OccurS it refers to the tenth-thou 

6? Sand group, the tenth-hundred group, the 
tenth bank-level, or the tenth contact in }, 
level. On the other hand, and taking the 
rows which run from left to right; ?????? the 
diagram, the bottom_row represents all sub 

65 scribers' numbers, the last three digits of 

ephone-exchange or of an exchange of 

Fig: 5 is a, 
Simplified diagram illustrating what is shown 

Which amount to leSS' than one hundred, 
While the next row represents all Subscribers' 
numbers the last three , digits of which 
amount to one hundred and leSS than two 
hundred, and So, on to the top row, which 
representS * all Subscribers' numbers, the last; 
three digits of which amount to nine hundred ? 
or ower. For example, the first; board at the 
lower left-hand corner Would be number 
** 1,000''--that is to Say, it would have upon 75 
, it all of the first, selectors of Subscribers whose 
numbers range from' **1,000?? to ** 1,099.?? 
Again, the second board in this row would 
represent all the Subscribers whose numbers 
range from ** 1,100 ? '' to ** 1, 199,'' and so on 8? 
throughout this entire row to the board in the 
upper left-hand corner, which latter would 
have upon it the first selectors of all sub 
Scribers whose numbers range from **1;900'' 
to **1,999.''' In a similar manner the second or 85 
''2,000' row Would contain the first selectors 
of all Subscribers whose numbers range from 
boards carries the Second selectorS used by its 
first selectors and by the first Selectors of other 9? 
boards which are multipled with these first 
Selectors in galling into the thouS?nd row grt . 
roup ina which this board is located. As will 
hereinafter more fully appear, each board 
alSO_carries the connectors, which are used 95 
by the entire exchange-that is, by any sub 
Scriber in the éxchange-for calling any sub 
Scriber whose line terminates at this particu- · · 
lar board. Beferring again to the diagram, 
it will be seen that the row running from left, , 
to right, at the-bottom of the figure contains 
all boards representing Subscribers' num 
bers ranging from ' ** 1,000?? to ** 1,099,'' 
from **2,000?? to**2,099, from **3,000?? to 
''8,099,'' &c., to the end' of the row, the sec 
Ond digit gof any subscribers' number in this 
rOW being inwariably a maught or a zero or, in 
the case of the board in the lower right-hand 
corner of this figure, all numbers from ** 1?? = 
to ''99,'' for it will be understood that in an 
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exchange of this Size no Subscriber's number · · 
haS more than_four digits, the highestnum 
ber, therefore, being ** 9,999.?? It is evident, 
therefore, that- each of these rows leading 
from left to right and extending horizontally r r. 5 
when the diagram is viewed in its proper po 
sition contains the firs selectors representing 
the Same hundred-that is to say, all of the · 
first Selectors in each of these rows represent, 
Subscribers whose numbers have the . same r 2? 
hundred, but whose numbers are found in 
different vertical or thousand rows. Fur 
thermóre and in a general way, the method ? 
of running the cables between these different 
boards_ is also shown in this diagram. For 
example, the cable- 1 extends from the **first 
Selector'' banks to the second ** selector 
SWitches,'' these two kinds of Switches being* 
On the Same board. Also, as shown, the ca 
ble 2, Which is multiplied from this cable 1, r3? 

I 25 
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extends the connections of these Selector 
banks to the different boards in this Same 
hundred row--that is, it multiplies together 
all first ** selector-bank contacts''' in this par 
ticular row of hundreds. The cable 8 ex 
tends from the second-Selector banks to the 
** connector-switches,'' all of these ' Switches 
being on the same board, and also multiplies 
the second-selector banks on this particular 
board with the second-selector banks in 
every other board in this particular group_of 
thousands, or '' thousand-row,'' as it may be 
called. In addition it will be seen from this 
diagram that the firstselector banks are mul 
tiplied together from left/to right, so that the 
one-thousand board is multiplied with the 
two-thousand board, and then to the three 
thousand board, and So on to the right-hand 
end of the row. On the other hand, how 
ewer, the second-Selector bankS are multiplied 
together from bottom to top of Fig. 1-that 
is, from the one-thousand board to the 
eleven-hundred board, thence to the twelve 
hundred board, &c., the same in each verti 
cal row, as will hereinafter more fully appear.' 
looking at the diagram, the cable 4 extends 
from the connector --bankS to the '' normal 
jacks,'' as they are called-that is to say, to 
the dewices by which the connector-line 
bank-terminals are connected through the 
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being known as the “ bank-cable,” thence 
from the terminal board 6. The first lewel of 
the first-selector banks on the board A is 

| trunked to the second selectorS Y on Said . 
board by means of the cable ll, which latter ? 
is commonly known as the ** first-selector 
trunk-cable.?? Also, as will be seen, the ca 
ble 7, commonly known as the ** first-selector 
multiplying-cable,'multiplies the contacts of 
said level to the terminal board 8 and to 
the second selectors of the board B, also to 
the terminal board 9, and so on through 
out this particular hundred-row and from 
each of said boards 89, &c., fo the first-selec 
tor-bank contacts of the first level of the 
boards B C, &c. The same arrangement, fol 
lows with respect, to the seeond level of the 
first-selector bank-contacts of the board B, in 
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which case the bank-cable leads to the ter-- '' 
minal board 8 and from thence, by means of 85 
a selector trunk-cable similar to the selector · 
trunk-cable 1l of board A, commection is . 
made with the second selectors of the board 
B. Multiple connections are also made from, 
the terminal board 8 and by way of the selec 
tor multiple, cable 7 in both directions with 
the terminal boards 6 9, &c., and from the 
said terminal boards to the bank-contacts of 
the second level of the first selectors of the 
bQ8rds A C, &c. A Similar arrangement is 

selector-switch with their respective sub- folloyed with respegt to the third board C, in 
Scribers' lines. . As illustrated, each of these 
cables is complete upon the board by which 
it is carried and to which it is allotted, and in 
this way the one hundred sets of **bank con 
tacts' or '' terminals,'' as they may be called, 
of the connectors are connected to the one 
hundred sets of normal jacks or Subscribers'- 
line terminals of the first selectors on this 
particular board, there being, of course, but 
one set of normal jacks or terminals to each 
first selector. While the diagram shows a 
ten-thousand-Subscribers' system, it is ewi dent that the systematic, ??figious, and 
Scientific distribution and relative arrange-- 
ment of the different switches, boards, and 
of the cabling can be applied to an exchange 
of any desired size.or capacity. ^ 

Referring more particularly to Fig., 2, 
which shows only twelve boards and which 
might Serve as a twelve-hundred-line ex-' 
change, but having_an ultimate capacity of 
approximately ten thousand subscribers, this 
figure illustr8tes the relative location of the 
first selectors, second selectors, and connec 
tors, the first selectors X being shown on the 
four lower shelves of each board, the second 
selectors Y being shown at the left-hand end 
of the uppermost shelf of each board, and the 
connectors Z being shown at the right-hand 
end of the uppermost shelf of each board. As shown in g perspective view, the cabling 
from the first-selector banks is illustrated as 
extending, by way of cable 5, for example, to 
the terminal board 6, this particular cable 

which case the third level is connected to the 
terminal board 9, from whence multiple con 
nections are made to the second selectors of 
the_board C by way of the selector multiple 
cable 7 to the terminal boards 6 8, &g., and 
with the bank-contacts of the · third level of 

, the first selectors of the third level in the said 
boards, and SO On_throughout the exchange. 
It is therefore evident that the second selec 
tors of the first board A are allotted to the 
first level of the front row of boards A B, &c. 
The Second selectors of the board B are al- · 
lotted to the second level of the same boards, 
and the second selectors of the board C are 
allotted to the third level of the same boards, 
and So on. A Similar arrangement, follows 
with respect to the second or one-hundred · 
row of boards in line with the boards ID and · 
likewise with respect to the third or second 
hundred row of boards, including the board 
G, and so on. At each one of these boards--- 
as, for example, the board A-a first-selector 
trunk-cable 11 is installed, one end of which is 
suitably connected to second Selectors on this 
board, the other end of which is connected at 
the terminal board 6 to contacts which are 
wired to bank-contacts of one level of the 
line-banks and the corresponding level of the 
?e banks of all first selectors in this oard in this way the arrangement is such 
that if a first selector on the board A, for ex 
ample, has its w??? in engagement.with the 
first ** bank-levels' of the line and private 
banks, respectively, of the first selector-banks, 
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this connection will be extended ? through to 
0][162 of the second selectors Yof this board A; 
but if the Same first selector has its wipers 

~ ***** in engagement with the second bank 
evels (line, and private) of the board A,con 
nection will then be extended through to the 

* Second Selectors Y of the board B, and in a 

I O. 

5 

2? 

' tor-shaft; wipers wit 

a second selector in " the desire 

similar way the ?ett? of the first-selec 
n the third bank-levels || . 

(line and private) would result in extending 
the connection through to the second selectors 

' of the boardC. . Hmother words, the first selec 
tor of anyboard when operated by its allot 
ted Subscriber, or in any other way, picks out, 

ired, thousand 
row. In the same manner if a first selector 
on the board B cadded in on the first bank 
lewels (line and private) of the first selectors 
it Would be immediately connected with a 
Second: selector on board A; but if this same 
first selector called in on the third bank-levels 
of the first selectors the connection would then 

· be extended to the second selectors on board 

25 

3? , thirty-two-hundred'board,) depending upon 
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C. Again, theboardD would be wired in such 
manner that the calling in on different bank 
levels of first selectors of this board would 
result in extending the connection to the 
second selectors on the board lD, (the twelve- . 
hundred .board,) to · board E, (the twenty 
two-hundred board,) or to board H', (the 
which bank-level is brought into use. Also, 
if the second selectors on the board A were 
made to call in on the first bank-lewel of the 
line and private banks, respectively, of this 
board a connection will be extended through 
to the connectorS On board A, aSSuming 
board A to be the elewen-hundred board, 

, whereas if the call were made in the second 
4? . 
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5? 
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bank-levels of the second_Selectors of , this 
board the connection would then be extend 
ed through to a connector on the board ID, 
assuming this latter board to be the twelve 
hundred board, . or, if any particular second 
selector called in on the third levels the con 
nection would then extend through to a con 
nector on board G, which latter may be con 
sidered as the thirteen-hundred board. ''. The 
cable 12, which extends from the Second-Sé 
lector bank-terminal (not shown) to the con 
nector-jacks on the same board with the 
banks, is commonly known as a Second-Se 
lector ** trunk-cable.' The cable 13, which 
multiplies together the second-Selector bank 
terminals on the different boards, is com 
monly known as_a ** Second-Selector multiple 
cable.''' Also the cable 10 is ordinarily 
known as the ** normal cable''' and extends 
from the connector-banks to the first-selector 
normal jacks, and the normal cable is always 
complete on its particular board and does 
not extend to other boards. As illustrated 
in board A,_the one-hundred sets of_contacts 
or terminals, representing all Subscribers 
whose numbers range from ** 1,100', to 

| carried out exactly as shown in a board 

? 881,878 
''' 1,199' of the connector-banks, are connect 
"ed with the one hundred first, selectors on 
this board, and consequently with the one 
hundred Subscriber's-line terminals allotted ? 
to this board and each first selector, and 
therefore eachi Subscriber's line terminating at 
this board, being connected with a different ? 
Set Öf connector-contacts... . " " 

In Fig. 8, which is a diagram showing the . 
method of connecting together the contactS 
of any particular bank-dewel in the first selec 
tors of the board A, for example, the ten sets 
of contacts with which each Switch is pro 
wided, or tera ** terminals,'' as they may be 
called, are shown. arranged in Subdivisions, 
one subdivision for each Switch and each sub-- 
division consisting of a series of terminals ar 
ranged along a definite line, preferably a 
curved line, as shown. in this way Fig.3 
may be said to represent the first-iewel"termi 
nals or contacts of all of the first - selector. 
Switches and the manner in which they are 
multiplied together of a board containin 
but forty first, selectors, it being understood, 
however, , that this arrangement would be 

equipped with one hundred switches--such, 
for example, as the board A. (Shown inRig. · 
2.) . In Fig.8, however, it will be seen that 
all first-level terminals Or contacts of the first 
selectors of the lower sheif are multiplied 
with the similar terminals or, contacts of the 
next higher shelf, and so on, to the top first 
selector shelf, and it, will also be. Observed 
that in each case all terminals , or contacts" 
9ccupying similar or like positions in fhe dif 
ferent switches of this particular board are 
multiplied together--that is to Say, contact 
1 in the first level of one Switch is raaultiplied 
with the first terminals of the first lewel of all 
other first selectors in this board, and this is 
true of all of the other contacts or terminals. In a smilar way all segOnd_contacts. Of * 
given level are multipiled together. All 
third contacts of any given lewél are multi 
plied together, and this principle, or method ? of wiring is preferably retained throughQut 
all of the first, selectors of any partigular 
board. The cable 5 from the terminals or ' ', 
contacts shown in Fig. 3, and which is known ?? 5 
as the ** bank-cable,' leads to the terminal.' 
board 6. In Fig.3 this cable 5 is shown as " 
containing only the . conductorS Or wires of 
this one bank-level, whereaS' in actual prac 
tice, as shown in Fig. 2," this cable_5_contains r 2? 
the wires or conductors leading from. all of . 
the first-selector bank-levels on this particu- .. 
lar board. For convenience of illustration .. '' 
the wiring in Fig. 8 has been shown as com 
sisting merel of a single wire leading from r 25 
each terminal or set of contacts; but it Will 
be understood that in pr?ctice each terminal 
.thus shown diagrammatically. ConsistS, pref. 
erably, of three contacts, one for each side of ? 
the line-circuit and one for the private-bank, 1.3? 

7? 
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and that three Wires or conductors lead from 
eagh terminal or set of contacts to three 
bank-cable conductors included in the ca 
ble 5. Consequently with the arrangement 
shown the cable 5 will be composed of one 
hundred sets of conductors, each set, consist 
ing_of three conductors and being connected 
With one hundred first-selector bank-termi 
nals or Sets of contacts of this particular 
board. 

Hn Rig. 4, however, I have shown my im 
prOwed method of connecting a given level of 

· contactS Or terminals of one board with the 
corresponding level of every other board in 
the particular hundred-row to which the 
Same belong. . For example, 17 may repre 
Sent the terminals -imr the first or lowermost 

| level of any first selector in the board A., it 
being remembered that the similar terminals 
or contacts of all other first selectors in this 
board are multiplied together and connected 

` with these corresponding gontacts or termi 
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nals of this particular Switch, as shown in 
Fig.8, and in the same way i8 imay represent 
the first-level bank-contacts of a first-selector 
Switch in the board B, ' the previously-de 
Scribed method of connecting like contacts or 
terminals being also true of this board, and 
19 may represent the first lewel of a first, selec 
tor in the board C, and So on to the first level 
in the board at the end of this particular 
hundred-row. It must be borne in mind, 
however, that this method of Wiring.applies 
either to the line or private bank-levels of 
either first Selectors or second selectors or 
even to third Selectors if the arrangement is 
to be ????? to a system hawing a capacity 
of one hundred thousand, subscribers--that 
is to say, a system in which the Subscribers' 
numbers run as high as five digits. If these 
are to be considered as bank-levels of first Se 
lectors, then 17 may represent any bank 
devel--Say the fifth, line, and private, re ? 
spectively-of all the first, selector On board 
A in Fig.2, and 18 would represent, the Sarme 
bank-level of first selectors on the board B, 
and 19 would represent, the Same bank-level 
on board C, and so on to the end of the row. 
In this diagrama, Fig. 4, 20, 21,22, &c., repre 
sent, the second Selectors to which these first 
selector bank-contacts are connected. The . 
method 'of wiring is as follows: The line 
and private bank-levels of the first_selec 
tors of the different boards are Suitably 
connected to the line and release trunkS of 
second selectors and illustrate the distribu 

| tion of the work or load in such manner that 

65 ing bank-level 17, the latter having its wipers | minal 26 are thereby connected with the r.3? 

the first, selectors on one board call in first 
upon a certain second Selector, while upon 
another board the first selectorS Call in first 
upon a different second Selector, thereby ad w?ntageously and economically dividing the 
load or work among_the different_second Se 
lectors. The first selector on the board hav 

connected with the first contact will be con- . 
nected through to the second selector 20, 
whereas the first selector on the board having 
the bank-level 18 in order to call this same 
Second Selector 20 must have its wipers com 

, nected with the tenth Set of bank-contacts or 
terminals, and the first, Selector on the board 
hawing bank-level 19, if calling in on the 
ninth Set of bank-contacts or terminals, will 
be connected with this Same second selector 
20. Considered in another aspect; however, 
while the first Selector on the-board having 
bank-level 17 'calls Second selector 20 by en 
gaging the first. Set of jackS,.first, Selegtor on " 
the board hawing bank-level 18 in calling in 
on itS first Set of contacts or terminals would 
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8c. 

be connected with the Second selector 21, ' 
~and similarly the first selector on the board 
having bank-level 19 would be connected 
with second Selector 22, 'and thus it is true 
that the first Selectors on each board have the 
first chance to call a given Second selector, 
while the first; Selectors on the different 
boards each have the first chance_at calling a 
different Switch. It will be understood, of 9? 
course, that this method of wiring.applies to ? 
all of the bank-levels between boards, whether · 
first, Selectors, Second Selectors, or, in case of 
one ' hundred thousand systems, third Se 
lectorS-that is to say, if bank-levels 17, 18, 
and 19 are considered assecond-Selector bank 
levels switches 20, 21, and 22 Would in such 
case be conhectors, and the Same general ar 
rangement of connection would be carried 
out in the mhanner already explained. The 
wires 7 are the multiple-cable wires, either 
multiples, d 
multiply tog ? 
ond-Selector#bankS. ~ ~ 

In Fig. 57the method of wiring shown in 

pending upon whether they 
ther first-selector bankS or Sec 

"first- multiples or second-Selector 

R'ig. 4 is shown in a simplified form. In . 
this arrangement 28, 24, and 25 represent 
Second selectors 20, 21, and 22 of Fig., 4, ", 
widing this diagram is to be considered in 
connection with a call coming from first-Se 
lector banks. The rows marked ** 1000,' 
**2000,'' **8000,'' ‘*4000,'' &c., represent a 
iven bank-level of first selectors on different 
oards, such as the levels shown in Fig. 4. 

The Small circles 26, 27, 28, , &c., represent 
bank-contacts on , these. different boards. 
For example, 26 would be the first set of con 
tacts on this bank-level on one board, Such as 
the first contact on the lewel of bank-level 17, 
Fig. 4, 27 the second set of contacts or termi 
nals of the same bank-level, and so on. The 
straight lines, as shown, represent the elec tricalcircuits or connections from these dif 
ferent bank contactS or terminals through to 
the Switches 28, 24, 25, &c. in this way it 
will be seen by tracing one circuit from con 
tact 26 that in the one thousand group the 
first selectors calling the first contact or ter 
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switch 23, first, selectors in the tWo thousand 'group calling the tenth gont?gt -9r terminal 
? 29 are conné6ted with Switch 28, in the three 
thou$and group calling the ninth,contactor 

5; terminal, and in the four thousand group.the 
' ' eighth contacts are connected With switch 

23, and soon. In this Same oné thguSand 
group it will be seen that a switch g?lling in jpon the second gontacts,27 Would bé gop 
nécted with Switch 24, whereas. a Switch in 
the two thousand group in calling the first; 
contacts or terminals 30 Would be connected 
with the switch 24, while in the three thou$- 
and group the temth contacts or_terminals 
would be'connected with Switch 24. . With 
this arrangement, it will be, seen that the load or work is practically equalized Or evenly dis 
tributed between the different, trunking 
switches. In cohsidering this diagram in 

| rows which are marked ** 1000,'' ''2000,' 
.**3000,'' &c., would then be marked ''1100,' 

* ** 1200;?? ‘* 1300,?? &c. . Furthermore, the Sec ond-Selector banks and the connector-banks. 
of each separate board_are.connected to- . 25 

' ' gether, as shown in Fig.8-that is, the con 
íacts ?re directly multiplied together, the 

| first contacts of one bank-level being all Con 
nected together at different SWitches ..? 9b 
wiousl 

an attendant be standing in front of 
, any particular board in the exchange and see 

3? 

only the second selector No. 1 in Operation he 
would know the call came from a first Selec 
tor on a board in the Same hundred and in 
the one, thousand group. In like mannet if 

* he sees only the second selector No. 2_in Op 
eration he knows that the call comeS from a 

| first, selector in the same hundred, but in the 
.4? second thousand, or if the third second Selec 
· · tor is in operation he knows that the call 

comes from the same hundred, but from the 
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third thousand. Again, should he See, Only { 
connector No. i in operation he would know 
that the call came from a Second Selector on 
the first or naught (0) hundredboard of that 
particular thousand group, and if he should 

. Observe a second comméctor" in Operation he 
would know instantly that this particular 
call came from the same thousand group, but 
from the second or first hundred board. Ob 
viously ? this cross - connecting of terminal 
contacts, as shown in FigS.4 and 5 and for 
the purpose of distributing the load'Or work, 

45 

· · bles between different; boards. ~ 
: . In Fig. 6. an arrangement is shown em 

' ... bodying my invention for trunking from an 
automatic exchange to switchboafd-Opera 

* 6? .tps' positions, in à manual exchange. In this diagram the circles represent, trunking 
operators' positions, the work of which oper 

.. ators is; it will be readily understood, to re 
', ceive and handle incoming calls from the au 

65 tomatic exchange. Ten operators' positions 

connection with second-Selector bankS the . 

this method of Wiring is.sugh that 

is accomplished entirely by the multiple ca 

are shown, and the rows of black dots shown 
below these positions and numbered l to 
"10,?? ** 11 to 20,'' **21 to 30,'?', &c., indidate 
thé terminals of a selector bank-level used in 
calling the manual exchange . This terminal 
couldof course be the end of a straight mul 

| tiple of one hundred Switches. Or ong thou 
Sand switches or any other number of 
switches, depending upon the amount of 
.business to be handled between ihe tWO ex 
changes. In a general Way the arrangement'; 
will be such that each of these roWS WOuld 
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constitute a terminal of a group of SWitches . 
of approximately' the same size--Say, two . 

The method of trunk)- 
_ing from' these different groups to the Sub- " 
hundred subscriberS. 

scribers' positions, so as to advantageously 
and economically divide" the work_among. 
the different operators, is illustrated by this 
diagram. : "As shown, the arrangement is 

8c .. 

Such that, regardless of which of the two hum- · 
dred group. in the automatic exchange were 
the busiest, the work would be evenly divided 
among the operators, inaSmuch aS Operator 
No. 1, for example, will be connected to the 
first contacts or terminals in one group, the 
tenth contactS Or terminals in the next group 
numbered ** 11 to 20,'' the ninth contactS Or 
terminals in the next group numbered ''2l to . 
30,'?', and the eighth in the next, the seventh 
in the , next, and So on. Obviously, there 

" fore, every other operator will be connected 

9? 
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with the first_contacts or terminals in. One 
group, the Second bank-gont?cts or terminal? 
in another group, ...the_third in another, and 
so on, So_that thé, Subscribers of the auto 
matic exchange will, in each group, have the 
first chance, $o to speak,?t a different opera- · · 
tor, second chance at still a different opera 
tor, and so on. " This diagram does not, of 
course, attempt to show the number of . . . . 
trunks or trunk-lines that would be actually 
employed between the automatic Switch com 
tactSor terminals and the operators' positions 
of the manual exchange. It will be readily 
understood, however," that should the auto 
matic groups be of the size Suggested there 
would then probably be ten trunks or trunk- " lines running into eagh Subscriber's position, 
one from each of the bank.gont?gts or termi 
nals-that is to Say, the line illustrated as 
'connecting each operator's position with itS 
allotted bank-contacts instead of being a 
Single conductor would consist of a cable 

· made up of_one pair of conductors picked up 

I r5 

1 26b 

at each of the ten pairs of line bank-contacts .. '' 
or terminals with which such operator's posi- · · · 

| tion is gonnected" **** ~ 
' In_Fig. 7, which illustrates thé'applicabil 

ity of my invention to trunking between two 
manual-board telephone-exchanges the circles 
l, 2, 8, 4; and 5 represent operators' positions 

.. in one manual exchange, and circles 6, 7, 8, 
· 9, and 10 represent operators' positions in 
another manual exchange. The black_dots 

t 25 

  



5 trunkS connecting the two exc 
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l? 12, [18, 14, 15, &c., represent the trunk 
line jagkbelonging to operators 6,7,8,9, and 
10, and the lines connecting the bla6kdots to 
the circles 1, 2, 3, 4, an?5 "t" the 
? 8angeS and 
illustraté a method of trunking that will, as previously explained, evenly divide the work 
of the operatorSin_both exchanges. For ex 
?ample, the trunkNo. 11of operator No. 10 
|leads to operator No.5, No. 12 to No. 1, No. 
18 tON0.2, No. 14 to No. 3, and No. 15 to No. 
4andWith this arrangement the orders or calls 
of No. 10 are equally divided between the five 
operators at the otherexchange. Obviously, 
therefore, and in the Same manner the orders 
Qr calls of No. 9 are equally divided between 
the Opérators in the otherexchange, or wice 
werSa, if these trunks should be employed as 
tWO-Way trunks and the black dots $ made 
to represent drops, and jacks of any suitable | gharacter for receiving incoming trunk-calls 

25 

from exchange A, as well as for carrying out 
going calls to exchangeA, for in such case each 
operator at exchange A would have his par 
ficular trunk-lines or trunks equally divided 
between the Operators of exchangeB, as shown 
in the diagram. 

3? 

4? 
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AS previously stated and for the broader 
purposes of my invention, a switching posi 
tion may consist, therefore, of either an auto 
matic Switch Or of one or more spring-jacks, 
&c., to be_COntrolled and operated by a sin 
gle switchboard operator. 'If the switching 
positions are manually operated and con 

5 trolled, then the spring-jacks and switch 
? therefor may be of the character shown 

ig. 8-that is to say, of any suitable 
known_Or.approved character. As shown, 
the s ?* H is adapted to receive the 
plug I, which is attached to the end of the Ordinary flexible connecting-cord. If each 
SWitching position is represented by an auto 
matic switch of any well-known character, 
then the bank-contacts and the shaft-wipers 
thereof may be of the character shown in Fig. 
9, it being understood that any suitable or 
Well-known, mechanism can be employed for operating the said shaft and its wipers. As 
shOWn, each automatic Switch has a pair of line-wiperS_J and a private wiper K, together 
With a bank of line-contacts L and a bank of 
private contacts M. For example, each first 
Selector of the apparatus hereinbefore de 
scribed maw be '"' general character de 
scribed and illustrated in Patent, No. 815,321, 
granted March 18, 1906, and the second se 
fectors and also the third Selectors may be 
of this same general type, and the connec-- 
tors may be of the general type or char 
agter shown in Patent No. 815, 176, grant 
ed March 18, 1906. In any event the ar 
rangement, is preferably such that the work 
or load, as previously explained, is evenly 
diwided or distributed between a plurality 

Switches Or operators' positions. If em 

” ~ 

ployed in connection with automatic app?- " 
ratus, it Will be seen that my invention mini 
mizés the amount of work to be performed by 
the first Selectors, for example-that is to say, 
these first Selegtors are not compelled to op 
erate to the full limit of their range of adjust 
ment aS often or to such an extent as is true of the arrangement employed prior to my in- ' 
Yention. In other words, e?ch automatic 
first-Selector switch or even each second-se 
lector Switch or third-Selector Switch, as the 
case may be, is enabled to perform the work 
imposed upon it without the necessity of op 
erating to the full range of its switching ad 
justment, as is true of such switches when the 
contacts or terminals thereof are multiplied 
together in the old Way. Obviously, there 
fore, the wear and tear on the switches is ma 
terially reduced, the wear and tear being mini 
mized; so to speak. With respect to the re 
ceiving-Switches-as, for example, the second 
selectors, third selectors, or connectors-it 
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will be seen that the arrangement precludes · · 
all possibility of the burden of the work being 9? 
thrown uponsome One particular switch, thus. - 

' distributing the work through the different 
switches, regardless of whether the calls are 
all coming from one particular group of Sub 
Scribers or more or less evenly from different 
subscribers throughout the entire exchange. 
If the calls sent, ower the trunk-lines are re 
ceived by operators at ordinary Switchboards 
or operators' positions, my improwed method 
of wiring then evenly divides the work of re 
ceiving calls among the different Switchboard 
operators and evenly distributes the Work 
among the different, trunk-lines. It is evi 
dent, therefore, that by my invention I obtain 
a substantial saving or economy regardleSS of 
whether the system is wholly automatic, partly automatic, or partly manual Or wholly 
manual. 
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From the foregoing it is evident that my– · 
improwed method of wiring-that is to Say, 
of multiplying together the contacts and ef 
fecting an egonomical distribution of the 
work--is applicabléto the contacts or termi 
nals of the line-banks and also to the private 
banks of the different automatic Switches. 

If a subscriber in the one hundred row of 
switchboards whose line terminates, say, at 
the three thousand one hundred board in this: 
row should call the Subscriber whose number 
is **2400,'' the operation is as follows: The call 
ing subscriber first raises his first, selector to 
the second level, and his first selector then 
proceeds, automatically to pick out the first; 
idle trunk-line. — The automatically-selected 
idle trunk-line leads, of course, to a second 
selector on the two thousand one hundred 
board. Next, the calling subscriber raises 
the second selector on this latter board to the 
fourth level, so as to extend the connection to 

? 65 of SWitching positions, such as automatic | the fourhundredboard of thisparticular thou 
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. ceeds automatically to pick out the first idle 
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Sand group, and the second selector then pro 
trunk-line running to the two_thousand four 
hundred board. This gives the calling Sub 
scriber a connector om. the board at which the 
line of the called subscriber terminates. • He 
then calls the last, two digits of the number, 
and thereby causes the connector to make con 
nection directly with the called Subscriber's 
line. Thus with the arrangement shown each 
switchboard or rack contains the first Selec 
tors of all Subscribers' lines terminating at 

^ | such board or rack, all of the commectorS 
, which must be employed for making connec 
tion with any of the subsccribers' lines thus 
terminating at this board, and all of the Sec 
ond selectors which must be used by any call 

` ing Subscriber of this particular hundred row 
2 O 
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ofboards in establishing connection with any 
called Subscriber in this particular thousand 
row of boards. . For example, the ''board 
**3100,? (shown in Fig. l) not only contains 
all of the first selectors of the one hundred 
Subscribers' lines terminating at this board, 
as well as all of the commectors to be used in 
making connection with these lines, but also 

” all of the second Selectors to be used by any 
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calling Subscriber in the one hundred row of 
boards_in_making connection with any sub 
Scriber's line terminating at any point in the 
three thousand row of ???, AS shown, 
the Said first selectors are individual to the 
different subscribers' lines and may conse 

| quently be termed **subscribers' individual 
switches. ?? 

I claim gS my invention- . 
1. A telephone system comprising a plu 

rality of trunk-lines, a plurality of groups of 
terminals for said trunk-lines, there being as 
many terminals in each group as there are 
trunk-lines, and all terminals of each trunk line being multiplied together from one group 
to the other, the members of each row being 
arranged in Series along a definiteline, and the 
terminals connected with and allotted to each 
trunk-hine Occupying dissimilar positions in 
the different groups, whereby all terminals 
occupying similar positions in the different 
groups are in each case all connected respec 
tively with as many different, trunk-lines. 

2. A telephone System comprising a plu 
rality of trunk-lines, a plurality of groups of 
terminals for Said trunk-lines, there being as 
many groups as there are trunk-lines, and also 
8S many terminals in e?ch group as there aré 

| trunk-lines, all terminals which are connected 
· Similar · positions, in the different groups, . 
with any particular trunk-line occupying dis 

whereby all terminals occupying, similar po 
sitions in the different groups are in each case 
connected_respectively with as many differ 
ent, trunk-lines. '' ^.. 

8. A telephone system comprising a plu 

. 831,876 ?? 

'.' plurality of switchingif?????? the terminals ? 
connected with and allotted to any particular switching position occupying disSimilar.posi- .. 
tions in the different groups, whereby all tér-, 
minals occupying similar positions in the dif 
ferent groups are in each gase connected re Spectively with as many different SWitching 
positionS. ? · · · ~ 

rality of trfink-lines leading to'a plurality of 
switching.positions; termimals for the other 
ends of ??id trunk-lines, said terminals being arranged in a plurality_of groups, and the 
members' of each group_having a definite ar 
rangement, and each of said switching pOSi 
tions being comraected with a plurality of ter 
minals each arranged in a different group, but 
in each case the terminals.connected" with 
and alloted to any particular 
tion occupying dissimilar positions in the diff-' 
ferent groups, whereby in each.case the té 

7? 

4. " A telephone system comprising a plu- " 
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minals occupying similar positions in the dif . 
ferent groups are allotted t9 and connected respectively with as many different Switching 'positions. · 

5. An automatic telephone system com 
| prising a plurality of Switching positions, 
trunk-lines leading to said switching pOSi 
tions, there being as many truink-lines as there 
are Switching positions, a plurality of groups 
of terminals for the other ends of said trunk 

· lines, there being as many groups as there are 
trunk-lines, and as many members in ea@ha 
group as there are trunk-lines, in each case 
the terminals allotted to and connected with | any particular trunk-line occupying disSimi-- 
lar positions in the different groups, and in 
each case the terminals occupying similar po sitions in the_different groups being.connect 

respectively with as many different, trunk 
}}|163S. ^ ? 

6. An automatic telephone system com 
| prising a plurélity of trunklines a plurality 
of terminals for Said trunk-lines, said, termi 
nals being arranged in groups, and each 
group being divided into subdivisions, in each 
gase all terminals connected with a particu-- 
lar trunk-line in...the same group ocóupying Similar positions in the differentSubdivisiong 
of Such group, but. all terminals connected 
with a particular trunk-line occupying dis 
Similar positions in the different groups, 
whereby in each gaSeall terminals occupyfing 
like positions in the different groups aré con 
nected with as many different trunk-lines as 
there are groups. . . " , ~ 
.. ? An autOrmatic telephone system com 
prising a plurality of frames, said frames be 
ing arranged in rows extending at right angles 
to each other, the rows in one direction repre 
senting the different thousands, and the rows 

9? 
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in the other diregtion representing the differ- " 
ent hundreds, whereby all subscribers whose 

| rality of groups of terminals, trunk-lines gon- || numbers are under, two thousand will be in 
*5 mected with said terminals and leading to a l One row, and all those over two thousand r.?? 
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and under three thousand in a row parallel 
*therewith, and whereby all subscribers the 

| last three digits of whose numbers are Over 
one hundred will be in a row.at right_angles 
to said parallel rows, and whereby all Sub-- 
scribers' numbers · the last three digits of 
which are ower one hundred and less than 
two hundred are in a row parallel to Said last 
mentioned row, each frame containing the 
first ** selectors''. of this particular group of 
subscribers, and also containing the '' con- . 
nectors' for its particular group of Sub 
scribers, and each frame also including the 
second : ''Selectors**– necessary for · enabling 
aray subscriber of the thousand row in which 
the frame is located to make connection with 
any subscriber in the hundred row in which 

| said frame is located. 
8. An automatic telephone system com 

prising a plurality of frames, each frame con 
taining a plurality of first ** selectors,'' a plu 
rality of Second ''selectors' less in number 

' than said first '''Selectors,'' and a plurality of 
'' connectors''' also leSS in number than said 
first ** selectors,'' said frames being arranged 
in rows at right angles to each other, together 
with suitable, cabling whereby the second 
'''Selectors' of any frame arranged in a row 

| extending in one ?irth may 
by any of the subscribershaving first ** selec 
tors''' in this row for establishing connection 
with any of the_Subscribers having first ** se 
lectors' located in the row containing said 
Second '' selectors' and extending at right 
ahgles to said first-mentioned row. 

9. An automatic telephone system com 
prising a plurality of switch-supports, each 
Support being provided with a plurality of 

; first '' selectors,'' a plurality of Second** se 
lectors' leSS in number than said first ** selec 
'tors,'' and a plurality of ***connectors''' also 
less in number than said first ** selectors,'' 
each Support thus equipped with_different 
kinds of Switches being'? unit in itself and 
representing a distinct group of subscribers. 

10. An automatic_telephone system corr 
· prising a plurality. of Supporting structures, 

| each structure g?rrying? plurality of first 
'''Selectors,'*and also a plur?lity of**connec 
tors,'.each structure thus equipped with au 
_tomatic Switches being a unit in itself , and 

· '.".representing a distinct hundred group of sub 
| scribêrs,' each, gonnector · having a imultiple · · · terminal of each telephoneline'terminating 

55 at * '' '' .* *! * ''' t1. An automatictelephone system com- | 
at the structure, on which it is mounted. 

''' prising aphºrity of Switch-firaffies, Srit 
| | à Éble mimber offist? 'selectors'' mounted on 
?????? .. each frame, a suit?ble number of second**se 

| lectors'' mounted on each frame and less in 
` ' number than the said first *'selectors' there 
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“of, a ,"t" of |''connectors''| mounted on &éch frame and corresponding in number to 
*:the number of second "**selectors''' " thereon, 
'said frames being arranged in rows at right 

* eruployed ? 

29 .. '' 

angles to each other, first 'selector'' multi- . 
ple cables extending "along the rows in, one . 
direction, a normal cable for each_SWitch 
frame, each normal cable connecting the 
banks of its **connectors' with the bankS of 
its first, **selectors,'' and second '''Selector'' multiple cables extending at_right angles to 
the first **selector'' multiple cables, each 
frame thus equipped with Suitable. Switches 
being a unit in itself and representing a dis 
tinct group of SubscriberS. ~ 

12. An automatic telephone system com 
prising a plurality of Switches, each Switch 
having a series of terminals, a plurality of 
trunk-lines corresponding in number to the 
number of terminals in any particular Series, 
and means for connecting each trunk-line 
with at least one terminal in each Series, the 
terminals connected with any particular 
trunk-line occupying disSimilar positionS_in 85 
the different switches, and in each case the 
terminals occupying similar positions in the 
different; W being connected with as 
many different, trunk-lines. 

13. An automatic telephone System com 
prising a plurality of Switches, a plurality of 
trunk-lines, each switch containing a Series 
of terminals, ' means - for connecting each 
trunk-line with at least one termin?l in each , 
Series, in each case all of the terminals con- 95 

75 

· nected with any particular trunk-line occu 
pying dissimilar positions in the different 
Switches, and in each case all of the terminals 
occupying similar positions in the different 
switches being connected respectively with roo 
as many different trunk-lines, whereby the ' 
different switches may all assume first,posi 
tion and thereby each connect with a differ 
ent, trunk-line, or may each aSSume Second 
#', or third position and So on to the 

al position, with the same result. •` 
14. An automatic telephone system.com . 

a plurality of switches, a plurality of ? 
trunk-lines, each switch having a Series of 
terminals, and .each switch being capable of 
aSSuming as many connective positions, as ": ' . 
there are terminals in this particular Series, '' ... . 
means for connecting each trunk-line with at ... ~~ 
least one terminal in each switch, the Connec-... ? ".', tions being Such that two or more Or, any 
number ' of said switches may assume the '' ? 
first, second or third or other position, all at... ... 
the same time, and thereby connect with a8* · · · 
many different trunk-lifies, as there. are · ? · ' ' ' ); 4 

'| Switches in operation. : ' ' : . : '', ' 
15. An automatic_telephone system com- ~ 

prising a plurality of trunk-lines, a plurality ". 
of switches having terminals connected with '''..''' ". ?. '' 
said trunk-lines, each trunk-line being con*** ** 
nected with at least one terminal in each r 25 · 
switch, and with the terminals of the differ- · · 
ent switches so arranged that each Switch has 
first chance at a different, trunk-line, Second 
.chance at a trunk-line other than those with 
which the other switches would connect by r.3? 

r r o " 

  



| assuming Second positiodh, and So on through 

* board being provided with a plurality of Sub 

" at said individual Switches, and each board 

_ing.machines being a unit in itself and repre- { 

out the range of adjustment of eachSwitch. 
16... An automatic telephone_system com 

prising " 8 ..plurality of switchboards, each 

Scribers''' individual trunk.selecting ºr Switch" 
mechanisms.or switches, ?nd'With a plturality 
of connectors, each individual Switch adapt 
ed to perform a trunking Operation in_ac- ; 
cordance with the first digit of the called 
number, the connectors being leSS in Taumber 
than the Said individual Switches, but each 
connector having a multiple terminal of each 
of the different, Subscribers' lines terminating 

thus equipped with different kinds of Switch 
senting a particular hundred group of Sub- | 
scribers.", " .. · · · · { 

17. An automatic telephone System com- |; 
prising a plurality of Switchboards, each | 

"board being ? )rovided with a plurality of first 
Selectors and also with a plurality of Second 
Selectors, each selector, either first or second, 
consisting of an automatic truink-selecting, a5 

| Switch" mechanism, and ' each board " thus. 
With different classes of Switching 

machines being a unit; in itself, said Switch 
boards arranged in parallel rows extending in 
one direction, as "well as in parallel" rows ex- 3? . 
tending in a direction at right angles to the 
first direction, and each first, selector having . 
trunk connection'with all second selectors of 

' the two right-angle rows in.'which its board is 
included. ~ ~ ~ 35 

Signed by me at $9hicago, Cook county, · 
:Illinois, this 6th day of March, 1905. 

.. ALEXANDER f%. KEITH.. 
Witnesses: · · · · · · · ~ 

W. HuBF; CAMPBEL?, 
R. C. GrFFORD. ' ', 


