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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 YOREK.

SWITCHING DEVICE,

Application filed May 2,

To all whom it may concern

Be it known that we, CHarLeEs L. Goop-
vum and CHEarnes J. HenNprIcxsow, 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 velates to electrical switch-
ing devices and particularly to those em-
ployed in the establishment of telephomne
connections. ,

In certain types of switching mechanisms
the cirenit 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
scting contacts of a given line may com-
prise bare wires, 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-
troiled by a wmechanical switching member,
as for example, a rotatable bar. 1n 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 members or bars. By the joint
operation of an operating bar 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 1s the pro-
vision of a switch having sets of operat-
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 members are disposed in sub-
stantially the same plane as said opervating
members.

Another feature relates.to the provision,
in a switch having a line equipped with a
plarality of independently operable contacts
and a set of circuit controlling contacts
operable with each of said first contacts, of
means for varyine the time of operation of

1922, Serial No, 557,845.
said controlling contacts relative to the time
of operation of said first contacts.

Such 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. 1 illustrates, partial-
Iy in schematic manner, a portion of the
switching structure showing the relative dis-
position of the various elements, :

Fig. 2 is an enlarged view illustrating
niore 1n detail the cooperation between the
operating parts.

Fig. 8 1s 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
m 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 subscribers’ 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 switeh is illustrated as having a
capacity for . establishing connections be-
tween any iine 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
civeuits 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 engacement with the passive
wires by opemtmor members. Mamfestly,
other types of circuit making contacts may
be substituted if desirable.

A detailed .desc¢ription will now be given
of the: construction” and miethod-of - opera-
tion of the switch. Referring to Fig. 1 the
switching device is seen to comprise three
sets of operating or switching membeérs suit-
ably 3ou1naled 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 ter operiting bars of which thiree
bats, 6, 7and 8, are shown. The opemtmg
bar 6 pertams to the first group of ten
subscribérs’ hnes, the operating bar 7 to the
second group of ten lines, the” opérating bar
8 to.the third group, and SO o1,

The second set of operating members con-
sists of -ten longitudinal bars 1, 2,38, 4, 5,
etc. These b‘trs are arranged in substan-,

tially the same plane Wlth the operating

bars 6, 7, 8, ete. and extend. throughout the
entire’ lenoth of the stiucture. . The operat-

ing har 1 1dent1hes the first. hne in“each of’

the ten groups of lines. = Similarly, the op-

erating bars 2, 8, 4, 5, etc. represenf, the

qecond third, foulth ﬁfth etc. lines in each
of the ten groups, of subscnbers ‘lines.

The operating bar 6 is connected to .a
series of ten rotatable rods 18; 14, 15-and 17
which extend to points. Whele they cooper-
ate, 1espect1vely, with the ten operating bars
1,92, 8, 4'and. 5., As best seen in Fig. 5,
the rod 13, for mstance, is attached” to the
bar 6 thIOHO‘h the medium of the link 51,
the. link 51 beln(r pivoted to the bar 6 and

161d1y secured to the rod 13.. Fach of the
remaining rods is similarly attached to the
opelatmo bar. 6. Likewise, the operating
bar 7 is connected to a series of ten rotatable
rods 18, 19, 20, 21, 22, etc., which aré se-
cured to the sald bar 7 by similar links.
The same is true with respect to the opem’c-
ing bar 8 and the remaining bars in the set,
not shown.. .

For 1mpart1ncr motlon to the operatm«r
bar 6 an electromagnet 23 is. provided, the
armatiyre 25 of. avhich s ‘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, 14, 15, 16, etc. to rotate
through a slight anole for o, purpose to be
e\plamed lelemaﬁex %unﬂally, the oper-

ating ‘bar 7 is prov1ded with an electro-

ma«net 24 having an armature 26 for dis-
placmg said barin a lohgitudinal ‘direction
to cause the rotation of the agsociated rods,

Each of the ten operatmg bars 1, 2, 8, 4,
ete., in. the second set is arranged for ro’m-
Llon through a slight aiigle in “order to’ co-
operate with the votatable 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 accoin-
phqned by 1nd1“v1dua1 electlonnrrnets 9 10,
11, 12, each having armatures “secutéd to
the 1espect1ve bars.

The third set .above mentioned, which: will
be réferred to hereinafter as sw1tchm0 bars,
consists-of one-hundred bars 27, 28, 99 30,
31, 82, 83, 34, 35, 36, etc. arranged in 01oups
of ‘ten. These one hundred switching bars
are individual, respectively, to the one hun-

70

75

dred’ subsc11be1s’ Iimes and are arranged in -

substantially the same plane with the other
two sets of operating bars. By the novel
mechanical arrangement eniployed in this
switch; the several operating and switching
bars are 8O chsposed that the entire struc-
ture ‘occupies a relatively small amount of
spitce. All elemefits ‘are ‘contained in sub-

80

stantmlly one plane, pelnnttmo easy access -

to the' several parts for adjustment and
repair.

Tlie' ten switéhing bars 27, 28, 29 30, 31
which ‘pettain to the first group of ‘ten hnes,
exténd to points where they cooperate, re-
spectively, with the corresponding rods 18,
14, 15; 16, 1( and also with the opemtmo
bips 1- 2, 3. 4, 5. Likewise, the ten switch-

ing bals 39, 33; 84, 35, pertaining to the
second group of ten hnes, 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 helennfter tlie switching bars
are selected and rotated by the joint ‘actua-
tion of an operating member in each of the
tivo first mentioned sets. For example, the
opuatlon of thie miember 6 in the first et
prépares for se]ectmor any- one of the ten
switching bars 27, 29, 30.. Any one of
the opelatlno Dars 1 2, 3 4 of the second
set in conjunction with the bat- 6 mechani-
C‘IHV selects and rotates the corresponding
one of the ten switching bars. Thus, by
operating the bar 6 and any one of the ten
lotatable bars 1, 2, 3, 4, 5, any one of the
switching bars 2(, 28, 29 30, may be selected
and rotated. The votation of a particular
switching bar determines the line to be
conneeted to one of the ten different trunks.
For the ten diffevent trunks to which the
liries' mzy be connected there are provided
ten trunk switching bars 37,88, 39, 40, 41,
83; 84, etc. alran%d in 1ntersectm«r rela—
tlon W 'ith ‘the cne hundred SWluChlIlO bars
prev iously mentioned and are also dlsposed
in substantially the same plane. Each of
the ten hars 37, 38, 39 is mleldual to-a
trunk and is fwrmand for rotation by means
of the respective magnets 42, 43, 44. The
coopelatlon between the trunk bars 87, 38,
39, and the switehing 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 trink, The first trunk, shown in Figs,
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"1, 9,8, 6 and 7 comprises thrée bare wire

10

25

490

“tors.

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 bars 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 74 attached
to the switch frame and extend through
diagonal slots in an insulating card 52
to a point adjacent to the trunk conduc-
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 poini
where they cooperate with the conductors
71, 72 and 73 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 88 individual to the trunk 71,
72, 73 has a lever 67 in alignment with

* the insulating card 53 and a correspond-

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 ete. are carried into en-
gagement with the notches on the respec-
tive insulating cards 52, 53, etec. 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

a

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 con-
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 rod 13 is provided at its o

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. 8. The
operating bar 1 pertaining to the frst
switching bar in each group of ten bars
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 immediately 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. Tever 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-

"maining rods 14, 15, 16, 17, ete. were ro-
te) bl b b ) L

tated with the rod 13, nowe of them cause
b

the rotation of the respective switching .

ars 29, 30, 31, ete., since none of the re-
maining operating. bars 2, 3, 4, 5, ete. is
operated. '

Adfter the connection has been established
the electromagnets 23 and 9 may be ‘decner-
gized, permitting their corresponding oper-
ating bars to restore to uormal posifion.

i+ The electromagnet 42; however,is.maintained

energized to retain the cenmection. When
the operating bars 1 and 6 vestore, the
switching bar 27 also returns to mormal.
The restoration of bar 27 carries all of the
remaining flexible wires 65, ete. 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 G5 against the
lower edge of the insulating card 52,
When the connection isno longer required
the magnet 43 is deenergized, 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

' 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-

7 ing tranks to:the lines. Tn 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, 1f the connection is one whieh is being

extended from the trunk to-the subscriber’s

. line, it is desirable to-operate the subscrib-

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 stubscriber’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. For example, the trunks 68,
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-oft

-
Yy

-springs. should be operated subseguent to
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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-off springs 85 is illustrated
individual to the line 98, and serve the siume
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
subscriber’s line. These cards have a series
of windows through which the line contact

70

80

sets project to cooperate with the respective

trunks.
Considering Figs. 6 and 7, it will be noted

that a given distance is provided between the-.

spring 60 and the upper edge of the window .

in the comimon operating member 87.  The
saime 18 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 conduetors 68, 69,
70 to establish a conmection between the line
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 caleu-
lated that-the member 87 is net moved to
operate the springs 85 until slightly aftér
the contacts 54, 55, 56 have ‘engaged the
trunk conductors 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 Wiﬁ 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 coriesponding -

window. - This distance is so taken that when
the trunk bar 83 is opérated 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
conductors 75, 76, 77. Thus, the ecut-off
springs 85 are actuated prior to the connec
tien of the trunk to the line 98. - ‘
While: the circuit controlling springs 85
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
are found. '

What is claimed is:

1. The combination in a switching device
of a plurality of rotatable switching mem-
bers arranged in a plane, operating members,
certain of said operating members being ar-
ranged 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.

8. 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 members 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 ecach 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 bars, said actu-
ated bars cooperating to select and operate
one of said switching bars, other lines, and
contacts controlled by a switching bar for
connecting the corresponding line to said
other lines.

9. The combination in a switching device
of a first and a second set of operating mem-
bers, a first and second set of switching
members said first set of operating members
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 iwith
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 operafing 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 plarality
of other lines, circuit contact sets for said

first, line, one for connecting the same -to

each of sajd 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 cireuit 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 cirenit 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

1,528,763

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 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 upoen
the actuation of any set ofsaié circuit con-
tacts™ for operating said controlling con-
tacts, said last mentioned means ‘being a
member commen to all circuit contact sets
for timing the actuation of said controlling
contacts relative to the time of actuation ol
the -cirenit contacts. , .

+18. The combination of a line, a plurality
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 contaets, 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 sef
of contacts is operated, and a device con-
trolled hy 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. T . )

CHARLES L. GOODRUM.
CHARLES'J. HENDRIOKSON.
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