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Patented Mar. 10, 1925. 1,528,763 
UNITED STATES PATENT OFFICE. 

CHARLES L. GOODRUM AND CHARLES J. HENDRICKSON, OF NEW YORK, N. Y., AS 
SIGNORS TO WESTERN ELECTRIC COMPANY, INCORPORATED, OF NEW YORK, N, Y., 
A CORPORATION OF NEW YORK. 

SWITCHING DEVICE. 

Application filed May 2, 1922. 

To all whom it may concern: 
Be it known that we, CHARLEs L. GOOD 

RUM: and CHARLEs j. HENDRICKSON, citizens 
of the United States, residing at New York, 
in the county of New York, State of New 
York, have invented certain new and useful 
improvements in Switching Devices, of 
which the following is a full, clear, con 
cise, and exact description, 
This invention relates to electrical Switch 

ing devices and particularly to those en 
ployed in the establishment of telephone 
connections. 

in certain types of Switching Inechanisms 
the circuit making contacts, which serve to 
interconnect lines or other circuits, are ar 
ranged to undergo only a slight movement 
to engage their cooperating contacts. The 
acting contacts of a given line may com 
prise ba'e Wii'es, cooperating with the pas 
sive contacts of all other lines or circuits 
with which connection is required. The 
contacts representing each line may be con 
toiled by a mechanical switching member, 
as for example, a rotatable bar. In order to 
Select the bar representing the line, which 
is desired to be connected to some other 
line or circuit, it is proposed to provide sets 
of operating member's or bal's. By the joint 
operation of an operating bal' in each of 
these sets the proper switching bar is select 
ed and operated to prepare the line for 
connection. 
Accordingly, the object of the present in 

vention is an improved Switching device of 
the foregoing description, characterized by 
an economical disposition of the constituent 
parts and also by simplicity in Operation. 
A feature of the invention is the pro 

vision of a Switch having sets of opei'at 
ing members, a plurality of which coop 
erate to Select and actuate One of a plurality 
of Switching members to connect a corre 
sponding line to other lines, and in which 
the switching hebe's are disposed in sub 
stantially the same plane as said operating 
members. 
Another feature l'elates to the provision, 

in a Switch having a line equipped with a 
plurality Gf independently operable contacts 
and a set of circuit controlling contacts 
Operable with each of said first contacts, of 
nexins fol' varying the time of operation of 

Serial No. 557,845. 

Said controlling contacts relative to the time 
of Operation Of Said first contacts. 

Stich other and further features as are 
contemplated by the present invention will 
become more thoroughly understood from 
the following description and also from the 
appended claims. 

in the drawing, Fig. illustrates, partial 
ly in Scheinatic manner, a portion of the 
Switching stilucture showing the relative dis 
position of the various elements. 

Fig. 2 is an enlarged view illustrating 
mole in detail the cooperation between the 
Operating pal'ts. 

Fig. 3 is a detailed view illustrating a 
side elevation of the structure shown in 
Fig. 2. 

Fig. 4 is a perspective showing the de 
tails of certain parts of the switch. 

Fig. 5 is a detail showing a top view of 
One of the operating members. 

Fig. 6 is a front view of a portion of the 
Switch showing common means for operat 
ing circuit controlling contacts. 

Fig. 7 is a side view of the structure seen 
in Fig. 6. 
The Switching device embodying this in 

vention, while applicable to various uses, 
is particularly suited for establishing con 
nections from a group of Subscribel's lines 
to a group of trunk circuits. Conversely, it 
is equally well adapted to the establishment 
of connections from trunk circuits to sub 
Scribers lines. For convenience in descrip 
tion, the Switch is illustrated as having a 
capacity fol' establishing connections be 
tween any ine in a group of one hundred 
Subscribers’ lines and any trunk in a group 
of ten trunks or, conversely, for establish 
ing connections from any trunk in the 
group to any Subscriber's line. It will be 
obvious, however, that the switch may be 
constructed to accommodate groups of vary 
ing sizes without departing from the scope 
of the invention, and moreover, it may be 
employed as a connecting medium between 
two groups of trunks or between groups of 
circuits of any character. 
As shown in the present embodiment, the 

connections between the different lines and 
the trunks are accomplished by means of 
circuit making contacts comprising plain 
bare wires, the movable wires being ad 
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vanced into engagement with the passive 
wires by operating members. Manifestly, 
other types of circuit making contacts may 
be substituted if desirable. 
A. detailed description will now be given 

of the construction and methods of opera 
tion of the switch. Referring to Fig. 1 the 
switching device is seen to comprise three 
sets of operating or Switching members suit 
ably journaled in the switch frame (not 
shown), the cooperation of which deter 
mines the selection of the particular line to 
be connected to a trunk. The first set con 
sists of ten operating bars of which three 
bars, 6, and 8, are shown. The operating 
bar 6 pertains to the first group of ten 
subscribers’ lines, the operating bar 7 to the 
second group often lines, the operating bar 
8 to, the third group, and soon. . . . . 
The second set of operating members con 

sists often longitudinal bars 1,2,3,4,5, 
etc. These bars are arranged instibstan 
tially the same plane with the operating 
bars 6, 7, 8, etc. and extend throughout the 
entire length of the structure. The operat 
ing bar 1 identifies the first line in each of the ten groups of lines. Similarly, the op 
erating bars 2, 3, 4, 5, etc. represent, the 
second, third, fourth, fifth, etc. lines in each 
of the ten groups, of subscribers’ lines. 
The operating bar 6 is connected to a 

series of ten rotatable rods 13, 14, 15, and 17 
which extend to points where they cooper 
ate, respectively, with the ten operating bars 
1, 2, 3, 4 and 5. As best seen in Fig. 5, 
the rod 13, for instance, is attached to the 
bar 6 through the medium of the link 51. 
the link 51 being pivoted to the bar 6 and 
rigidly secured to the rod 13. Each of the 
remaining rods is similarly attached to the 
operating, bar. 6. Likewise, the operating 
bar 7 is connected to a series often rotatable 
rods 18, 19, 20, 21, 22, etc., which are se 
cured to the said bar 7 by similar links. 
The same is true with respect to the operat 
ing bar 8 and the remaining bars in the set, 
not shown. . . . . . . ; . . . . 
For imparting, motion to the operating 

bar:6 an electromagnet 23 is provided, the 
amature 25 of which is adapted to en 
gage the end of the bar 6. The magnet 23 
when energized attracts its armature and 
displaces the bar 6 longitudinally, causing 
the ten rods 13, 4, 15, 16, etc. to rotate through a slight angle for a purpose to be 
explained hereinafter. Similarly, the oper 
lating bar 7 is provided with an electro 
magnet 24 having an armature 26, for dis 
placing said bar in a longitudinal direction 
to cause the rotation of the associated rods. 

Each of the ten operating bars 1, 2, 3, 4, 
etc., in the second set is arranged for rota 
tion through a slight angle in order to co 
operate with the rotatable rods attached 
to each of the operating bars 6, 7, 8. The 
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rotation of bars 1, 2, 3, 4, etc. is accom plished by individual éléctromagnets 9, 10, 
11, 12, each having armatures secured to 
the respective bars. 
The third set above mentioned, which will 

be referred to hereinafter as switching bars, 
consists of one hundred bars 27, 28, 29, 30, 
31, 32, 33, 34,35, 36, etc. arranged in groups 
of ten. These one hundred switching bars 
are individual, respectively, to the one hun 

70 

5. 
dred subscribers’ lines and are arranged in 
substantially the same plane with the other 
two sets of operating bars. By the novel 
mechanical arrangement employed in this 
switch, the several operating and switching 
bars are so disposed that the entire struc 
ture occupies a relatively small amount of 
space. All elements are contained in sub 

80 

stantially one plane, permitting easy access 
to the several parts for adjustment and 
repair. 
The ten switching bars 27, 28, 29, 30, 31. 

which peitain to the first group often lines, 
extend to points where they cooperate, re 
Spectively, with the corresponding rods 13, 
14, 15, 16, 17 and also with the operating 
bars 1, 2, 3, 4, 5. Likewise, the ten switch 
ing bai's 32, 33, 34, 35, pertaining to the 
second group of ten lines, extend to points. 
where they, respectively, cooperate with the 
rotatable rods 18, 19, 20, 21 and also with 
the operating bars 1, 2, 3, 4, 5. As will be 
brought out hereinafter the switching bars 
are selected and rotated by the joint actua 
tion of an operating member in each of the 
two first mentioned sets. For example, the 
operation of the member 6 in the first set 
prepares for selecting any one of the ten 
switching bars 27, 28, 29, 30. Any one of 
the operating bars 1, 2, 3, 4 of the second 
set in conjunction with the bar 6 mechani 
cally selects and rotates the corresponding 
One of the ten switching bars. Thus, by 
operating the bar 6 and any one of the ten 
rotatable bal's 1, 2, 3, 4, 5, any one of the 
switching bars 27, 28, 29, 30, may be selected 
and rotated. The rotation of a particular 
Switching bar determines the line to be 
connected to one of the ten different trunks. 

For the ten different trunks to which the 
lines may be connected there are provided 
ten trunk switching bars 37, 38, 39, 40, 41, 
83, 84, etc. arranged in intersecting rela. 
tion with the one hundred switching bars 
previously mentioned and are also disposed 
in Substantially the same plane. Each of 
the ten bars 37, 38, 39 is individual to a 
trunk and is a ranged for rotation by means 
of the respective magnets 42, 43, 44. The 
cooperation between the trunk bars 37, 38, 12. 
39, and the switching bars 27, 28, 29, is 
Such that whenever two of these bars are 
rotated conjointly, the corresponding sub 
scriber's line is connected to the correspond 
ing trunk. The first trunk, shown in Figs. 
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1, 2, 3, 6 and 7 comprises three bare wire 

O 

23 

( ) 
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conductors 68, 69 and 70 extending before 
all of the one hundred switching bars. The 
second trunk, comprising the three conduc 
tors 71, 72 and 73, likewise extends before 
all switching bal's and is individual to the 
trunk bar 38. The remaining trunks are 
similarly disposed. 
The first subscriber's line 98 in the first 

group of ten (Fig. 3) is served by the 
Switching bar 27 and is provided with a 
set of movable or active contacts for each 
of the ten trunks. As is best seen in Figs. 
2 and 3, the line 98 has a set of bare wire 
contacts 54, 55 and 56 for cooperation with 
the trunk conductors 68, 69 and 70 of the 
first trunk. These wire contacts are se 
cured to an insulating block 14 attached 
to the switch frame and extend through 
diagonal slots in an insulating card 52 
to a point adjacent to the trunk conduc 
tors. The insulating card 52 is supported 
by springs 60 and 61 in a position such 
that the movable contacts 54, 55 and 56 
are normally out of engagement with the 
trunk conductors. The line 98 likewise is 
provided with a similar set of movable wire 
contacts 57, 58 and 59 which extend through 
diagonal slots in the card 53 to a point 
where they cooperate with the conductors 

1, 72 and 3 of the Second trunk. Sim 
ilarly, the line 98 is equipped with mov. 
able contacts for all remaining trunks and 
the same holds true With respect to the 
remaining lines. 
The switch bar 27 individual to the first 

line 98 is provided with a series of flex 
ible wires 62, 65, one for each of the in 
sulating cards 52, 53. Normally these flex 
ible wires are out of contact with the in 
sulating cards. When, however, the bar 
27 is rotated, these wires are carried into 
engagement with the notches provided on 
the lower ends of the cards 52, 53, respec 
tively. 
The trunk bar 37 has secured thereto a 

lever 66 arranged in alignment with the 
insulating card 52 and also a similar lever 
for each of the remaining cards pertain 
ing to the trunk 68, 69, 70. Likewise, the 
trunk bar 38 individual to the trunk 1, 
72, 73 has a lever 67 in alignment with 
the insulating card 53 and a correspond 

GO 

65 

ing lever for each of the remaining in 
sulating cards pertaining to this trunk. 
When one of the switching bars such as 
the bar 27, for example, is rotated, the flex 
ible wires 62, 65 etc. are carried into en 
gagement with the notches on the respec 
tive insulating cards 52, 53, etc. This po 
sition is illustrated in connection with the 
switching bar 28. If now the trunk bar 
37 is rotated carrying its levers upwardly, 
the particular lever 66 engages the flex 
ible wire 62 (see Fig. 3) and moves the 

insulating card 52 upwardly. The upward 
motion of the card 52 first carries the line 
contact wires 54, 55 and 56 into engage 
ment with trunk wires 68, 69 and 70. The 
continued upward movement of the card 
52 causes the wires 54, 55 and 56, through 
the action of the diagonal slots in the 
card 52, to rub over the surface of the 
trunk wires, thus insuring a good contact. 
The same would be true if any of the 
other trunk bars were operated, namely 
the corresponding movable line wire coln 
tacts would be connected to the trunk to 
which the operated bar is individual. 
A description will now be given of the 

construction and operation of the operat 
ing and switching bars whereby the joint 
operation of any two of these bars mechan 
ically selects and actuates the correspond 
ing switching bars. The rod 13, as seen 
in Figs. 2, 3, 4 and 5, is provided at its 
lower end with a resilient projecting lever 
47, the tip end of which is overturned to 
form a hook 50. The switching bar 27 
pertaining to the l’od 13 is provided at its 
upper end with a finger 49 which extends 
to a point where it is adapted to be en 
gaged by the hook 50 when the lever 47 
is bent downwardly. This arrangement is 
brought out most clearly in Fig. 3. The 
Opel'ating bal' 1 pertaining to the first 
Switching bar in each group of ten bal's 
has a lever 46 with a bevelled surface 48 
adapted to be encountered by the lever 47 
when the rod 13 is rotated, provided the 
rod 1 has previously been rotated. 
Assume that it is desired to establish a 

connection between the first line 98 and 
One of the ten trunks and that the first 
trunk 68, 69, 70 is idle. By any suitable 
circuit arrangement, Such as shown in the 
application of C. J. Hendrickson, Serial No. 
556,935, filed April 27, 1922, the electro 
magnet 9 may be energized. Magnet 9 
attracts its armature and rotates the oper 
ating bar 1, tilting the lever 46 downwardly 
as seen in the upper portion of Fig. 3. 
Next, a circuit is established for the elec 
tromagnet 23. Magnet 23 attracts its arma 
ture displacing the bar 6 longitudinally, ro 
tating each of the rods 13, 14, 15 etc. The 
rod 13 rotates the lever 47 to the right as 
seen in Fig. 4. Lever 47 inhmediately en 
counters the bevelled edge 48 of the lever 
46 and is bent downwardly such that a 
continued movement causes the hook 50 to 
engage the finger 49 on the bar 27. There 
upon the switching bar 27 is rotated with 
the rod 13 and the flexible wires 62, 65, 
etc. are carried against their respective in 
sulating cards, 52, 53, etc. 
A circuit is then established for the mag 

net 42 and the trunk bar 37 is rotated, 
tilting the lever 66 upwardly. Lever 66 
engages the wire 62, moving the card 52 
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upwardly to carry the wire contacts 54, 55 
and 56 of the line 98 into engagement with 
the wires 68, 69, 70 of the idle trunk, thus 
establishing a connection. Although the re 

is maining rods 14, 15, 16, 17, etc. were ro 
tated with the rod 13, none of them cause 
the rotation of the respective switching 
bars 29, 30, 31, etc., since none of the re 
maining operating bars. 2, 3, 4, 5, etc. is 
operated. . . 

After the connection has been established 
the electromagnets 23 and 9 may be 'deener 
gized, permitting their corresponding oper 
ating bars to restore to normal position. 

: The electromagnet 42, however, is maintained s s 

energized to retain the connection. When 
the operating bai's 1 and (5 l'estore, the 
Switching bar 27 also returns to normal. 
The restoration of bar 27 carries all of the 

2 remaining flexible wires 65, etc. back to their 
normal positions as shown in Fig. 2. The 
flexible wire 62 however, is held in by the 
notched surface of the lever 68 against the 
lower edge of the insulating card 52. 
When the connection is no longer required 

the magnet 43 is deemergized, permitting the 
rod 37 to restore. The flexible wire 62 now 
returns to its normal position and the in 
sulating card 52 carries the contacts 54, 55 

33 and 56 out of engagement with the trunk 
wires. 
AS was hereinbefore discussed, a switch. 

of this type may be used for connecting 
lines to trunks or, conversely, for connect 

; ing trunks to the lines. In the first case it is 
the usual practice to operate the cut-off 
springs which control the subscriber's line 
relay after the line has been extended 
through to an idle trunk. On the other. 
hand, if the connection is one which is being 
extended from the trunk to the subscriber's 
line, it is desirable to operate the subscrib 

45 
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er's cut-off springs slightly in advance of 
the time that the trunk is connected to the 
line. This prior operation of the cut-off 
springs prevents the accidental energiza 
tion of the line relay and the false initia 
tion of a call. 

Referring to Fig. 6, it may be considered 
that the switch employed for illustrating 
this invention serves in both of the above 
mentioned capacities. Assume, for example, 
that the subscriber's line 98 is adapted for 
connection with a number of trunks for 
outgoing calls and is also adapted to be 
connected to by a number of trunks for in 
coming calls. 
69, 70 and 100, 101, 102 are for handling 
calls originated on the subscriber's line 98. 
On the other hand, trunks 75, 76, 77 and 78, 
79, 80 are for routing incoming calls to the 
subscriber's line 98. Therefore, whenever the 
line 98 is connected to the trunk 68, 69, 70, 
it is necessary that the subscriber's cut-off 

5 splings should be operated Subsequent to 

For example, the trunks 68, 
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the connection of the trunk to the line. Also 
when a connection is extended from the 
trunk 75, 76, 77 to the line 98, it is desirable 
that the subscriber's cut-off springs should 
be actuated slightly in advance of the con 
nection. - 

A set of cut-offsprings 85 is illustrated 
individual to the line 98, and serve the same 
purpose as the Springs usually operated by 
the cut-off relay of the subscriber's line. 
Also a set of contact springs 86 is shown 
individual to a second subscriber's line. A 
common operating card 87 is provided for 
all trunks and is individual to the subscrib 
er's line 98. Similarly the card 88 is com 
mon to all trunks and pertains to the second 
Subscribe's line. These cards have a series 
of windows through which the line contact 
sets project to cooperate with the respective 
trunks. - 

Considering Figs. 6 and 7, it will be noted 

80 

that a given distance is provided between the 
spring 60 and the upper edge of the window 
in the continon operating member 87. The 
Saine is true with respect to the trunk 100, 
101, 102. Whenever the insulating card 52 
is moved upwardly by the trunk bar 37 to 
carry the contacts 54, 55 and 56 into en 
gagement with the trunk conductors 68, 69, 
70 to establish a connection between the line 9: 
98 and the trunk, the spring 60 engages the 
upper edge of the window in the member 87 
and moves this member upward bodily. The 
upward movement of the member 87 releases 
the cut-off contacts 85 to open the circuit of 
the usual relay (not shown). The distance 
between the strip 60 and the upper edge of 
the window in the member 87 is so calcu 
lated that the member 87 is not moved to 
operate the Springs 85 until slightly after 
the contacts 54, 55, 56 have engaged the 
trunk conductol's 68, 69, 70. Hence, the cut 
off springs 85 are not operated until after 
the line is extended to the trunk. 
Considering an incoming call over the 

trunk 75, 76, 77 to the line 98, it will now 
be explained how the cut-off springs 85 are 
actuated in advance of the connection. Ob 
Serving the window in the member 87 per 
taining to the insulating card 89, it Will be 
Seen that the distance between the spring 93 
and the upper edge of this window is con 
siderably less than the distance between the 
Spring 60 and the edge of the corresponding: 
window. This distance is so taken that when 
the trunk bar 83 is operated to move the in 
sulating card 89 upwardly, the spring 93 
engages the upper edge of the window in the 
member 87 in advance of the time when the 
Wire contacts 90, 91, 92 engage the trunk 
conductor's 75, 76, 77. Thus, the cut-off 
Springs 85 are actuated prior to the connec 
tion of the trunk to the line 98. 
While the circuit controlling springs 85 s O have been described in connection with the 
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line relay operation, it will be understood 
that they may be used for controlling any de 
sired circuit wherein similar requirements 
a1e found. w 
What is claimed is: 
1. The combination in a switching device 

of a plurality of rotatable switching mem 
bel's arranged in a plane, operating members, 
certain of said operating members being ar 
anged in the same plane with said Switch 
ing members, individual magnets for said 
operating members for rotating a plurality 
thereof, said rotated operating members co 
operating to select and rotate one of the 
switching members, lines, and means con 
trolled by said switching members for in 
terconnecting said lines. 

2. The combination in a switching device 
of switching members arranged in a plane, 
a plurality of sets of operating inembers, 
certain of said sets of operating members 
being arranged in the same plane with said 
Switching members, means for actuating 
operating members in different sets, said 
actuated members cooperating to select and 
actuate any one of said switching members, 
lines, and means controlled by said switch 
ing members for interconnecting said lines. 

3. The combination in a switching device, 
of switching members arranged in a plane, 
a plurality of sets of operating members, 
certain of said sets of operating members be 
ing arranged in the same plane with said 
switching members, means for actuating any 
operating member in each of said sets, the 
actuated members in the different sets coop 
erating with each other to select and actu 
ate one of said switching members, lines, 
and means controlled by said switching 
members for interconnecting said lines. 

4. The combination in a switching device 
of switching members, two sets of operating 
members, one of said sets of operating mem 
mers being arranged in the same plane with 
said switching members, magnets for actuat 
ing any operating member in One set and 
any operating member in the other set, said 
operating members coacting to select and 
actuate any one of said switching members, 
lines, and means controlled by said switch 
ing members for connecting one of said 
lines to another of said lines. 

5. The combination in a switching device 
of a plurality of switching bars, operating 
bars, certain of said operating bars being 
arranged in the same plane with said switch 
ing bars, means for actuating a plurality of 
said operating bars, said actuated bars co 
operating to select and actuate one of said 
switching bars, lines, and means controlled 
by said Switching bars for interconnecting 
said lines. 

6. The combination in a switching device 
of switching bars, a plurality of operating 
bars, certain of said operating bars being 

arranged in the same plane with said 
switching bars, means for actuating an op 
erating bar in each set, said actuated bars 
cooperating to actuate any one of said 
switching bars, lines, and means controlled 
by said Switching bars for interconnecting 
Said lines. 

7. The combination in a switching device 
of switching members, lines, one for each 
switching member, operating members, cer 
tain of said operating members being ar 
ranged in the same plane with said Switch 
ing members, and means for actuating a 
plurality of said operating members, Said 
actuated member's cooperating to select and 
actuate one of said Switching members for 
connecting the corresponding line with any 
of said other lines. 

8. The combination in a switching device 
of switching bars, lines, one for each bar, 
operating bars, certain of said operating 
bars being arranged in the same plane with 
said switching bars, means for actuating a 
plurality of said operating bal's, said actu 
ated bars cooperating to select and operate 
one of said switching bars, other lines, and 
contacts controlled by a switching bar fol' 
connecting the corresponding line to said 
other lines. 

9. The combination in a switching device 
of a first and a second set of operating menu 
bers, a first and second set of switching 
members said first set of operating member's 
being arranged in the Same plane as said 
first set of switching members, lines, one for 
each switching member of said first set of 
switching members, other lines, one for each 
member of said second set of switching mem 
bers, means for actuating a member in the 
first set of operating members to cooperate 
with a member of the second set of operating 
members in the selection and actuation of a 
member of the first set of Switching mem 
bers, said latter member cooperating with 
any member of the second set of switching 
members to connect the corresponding one 
of said first lines to any one of said other 
lines. 

10. The combination in a switching device 
of a plurality of switching members, a cor 
responding plurality of Operating rods ar 
ranged in groups, a set of operating mem 
bers, one for each group of rods, a second 
set of operating members, means for actuat 
ing a plurality of said operating members. 
said actuated members cooperating to select 
and actuate one of said switching members, 
lines, and means controlled by said switch 
ing members for interconnecting said lines. 

11. The combination in a switching device 
of a plurality of switching members, a cor 
responding plurality of operating rods ar 
ranged in groups, a set of operating mem 
bers one for each group of rods, a second 
set of operating members common respec 
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tively to the corresponding rods of each of 
said groups of rods, means for actuating 
said operating members whereby the actua 
tion of an operating member in each set se 
lects, and actuates one of said switching 
members, lines, and means controlled by said 
switching members for interconnecting said 
lines. - 

12. The combination in a switching device 
of a plurality of switching members, a cor. 
responding plurality of operating rods ar 
ranged in groups, couplings between said 
members and said rods, respectively, a set 
of operating members one for each group of 
rods, a second set of operating members 
common respectively to the corresponding 
rods of each of said groups of rods, means 
for actuating said operating members 
whereby the actuation of an operating mem 
ber in each set couples one of said switch 
ing members to the corresponding rod and 
actuates said switching member, lines, and 
means controlled by said switching mem 
bers for interconnecting said lines. 

13. The combination of a line, a plurality 
of other lines, circuit contact sets for said 
first, line, one for connecting the same to 
each of said other lines, operating means for 
actuating any set of contacts, a set of con 
trolling contacts, and means operable upon 
the actuation of any set of said circuit con 
tacts for actuating said controlling contacts 
at different times relative to the time of 
actuation of said circuit contacts. - 

14. The combination of a line, a plurality 
of other lines, circuit contact sets for said 
first line, one for connecting the same to 
each of said other lines, operating means for 
actuating any set of contacts, a set of con 
trolling contacts, means operable upon the 
actuation of any set of said circuit contacts 
for operating said controlling contacts, and 
means for timing the actuation of said con 
trolling, contacts with respect to the time 
of actuation of said circuit contacts. 

15. The combination of a line, a plurality 
of other lines, circuit contact sets for said 
first line, one for connecting the same to 
each of said other lines, operating means for 
actuating any set of contacts, a set of con 
trolling, contacts, means operable upon the 
actuation of any set of said circuit contacts 
for operating said controlling contacts, and 
means for timing the actuation of said con 
trolling contacts depending on which set of 
circuit, contacts. is actuated. 

16. The combination of a line, a plurality 
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of other lines, circuit contact sets for said 
first line, one for connecting the same to 
each of said other lines, operating means for 
actuating any set of contacts, a set of con 
trolling contacts, and means operable upon 
the actuation of any set of said circuit con 
tacts for operating said controlling con 
tacts in advance of the actuation of certain 
circuit contacts and subsequent to the actua 
tion of other of said circuit contacts. 

17. The combination of a line, a plu'ality 
of other lines, circuit contact sets for said 
first line, one for connecting the same to 
each of said other lines, operating means for 
actuating any set of contacts, a set of con 
trolling contacts, and means operable upon 
the actuation of any set F. circuit con 
tacts for operating said controlling con 
tacts, said last mentioned means being a 
member common to all circuit contact sets 
for timing the actuation of said controlling 
contacts relative to the time of actuation of 
the circuit contacts. , , - 

18. The combination of a line, a plurality 
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of trunks, circuit contact sets for said line, 
one for connecting the same to each of said 
trunks, operating bars for actuating any set 
of said contacts, a set of controlling con. 
tacts, and means operable upon each opera 
tion of said bars for operating said control 
ling contacts at different times relative to 
the time of actuation of said circuit con 
tacts. . 

19. The combination of a line, a plurality 
of other lines, circuit contact sets for said 
first line, one for connecting the same to 
each of said other lines, a plurality of op 
erating means, each individual to a contact 
set, a member, common to said operating 
means and actuated thereby each time a set 
of contacts is operated, and a device con 
trolled by said common member. - 

20. The combination of a line, a plurality 
of other lines, circuit contact sets for said 
first line, one for connecting the same to. 
each of said other lines, a plurality of op 
erating means, each individual to a contact 
set, a member common to said operating 
means and actuated thereby each time. a set 
of said contacts is operated, and controlling 
contacts operated by said common member. 

In witness whereof, we hereunto subscribe. 
our names this 26th day of April, A. D. 
1922. ... - - 

CHARLES L. GOODRUM. 
CHARLES.J. HENDRICKSON, 
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