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My invention relates to electrical switch-
ing machinery and apparatus in general, but
more particularly to the switching machin-
ery and apparatus employed in automatic or
semi-automatic telephone systems, and
through the medium of which the subseribers
ave enabled to establish connection beiween
their lines without the assistance of switch-

&R

board operators—or at least to acecomplish’

10 the operation of a certain proportion of the
exchange or switchboard apparatns without
the assistance of switchboard operators—and
especially fo automatic or semi-automatic
telephone systems of that character in which

§ the subscribers are provided with switching
means for transmitting one or more sleciri-
cal irnpulses—as by momentarily grounding
either one or both sides of the line—for op-
erating one or more electrically-propelled

26 switching machines at the exchange or cen-

; In telephone exchange systems

! cter, whether automatic or only

omatie, 1t is desirable to provide the

ge with o number of trunk-lines or

v copnections which are common o a2l

the subs I the members of a

For exs

[

30

subse

: subas
ny other nge having trunk-line

[y

group of subscribers belongs. If the ex-
change to which this group of subscribers
8 1s quite large it may be necessary for

lling subscriber to select {rom two
ng of truuk-lines before ohtain-

line—that is to say, it may be necessary for
the calling subseriber to first sutomatically
select an idle trunk-line from the first group,
to then avtomatically select an idle trunk-
line from a second group of trunk-lines, 4nd
to then perhaps automatically select an idle
trunk-line from 2 third group, thus putting
in use three trunk-lines before connection is
finally established directly with the Iine of

e
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b]

post 2

&
1

nection with the exchange tc which the said
1

ing conmection with the ealled subscriber’s’

the called subscriber. In each case, of course,
eny idle trunk-line in the first group will
serve-the purposes of the calling subscriber,
and this is true of the second and third
groups, and of the fourth and fifth groups, if
the exchange is very large' and includes a
great numper of subscribers. In telephone
systems of this character which are very
small, or which are of considerable size and
operated only on a semi-automatic basis, it
may then become necessary for each calling
subseriber to automaticaly select only ome
trunk-line, or other similar connection, be-
fore the operation occurs by which the final
connection is established directly with the
called subscriber’s line; but in any event, and
regardless of whether the exchange is large
or small, or automatic or semi-aufomatic in
character, it is desirable that the central sta-
tion or exchange apparatus be so constructed
and arranged that any calling subscriber will
necessarily and automatically select af lesst

Lz ]

one idle trunk-Hne, op other suifable idls

common connection, before connection is §-
naily established with the Lue of the ealled
supscriber; for with il

calling subscribe

1

o

,u
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Yt e
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; led subserib-
1 automatic telephone
the switehing mschine which picks
selects the called subseriber’s line and
s connection divecily therewith is com-
mmonly known as & “connector”: and if the
exchange is large enough to require it, these
“connectors” are thenm arranged in Zroups
and employed on a percentage basis—that
is to say, they can he divided mto groups of
ten, and each group of “connectors” can s
allotted to a group of one hundred subscrib-
ers. In such case, it is desivable to provide
other switching machines which are com-
monly known as “selectors”, and which are
employed by calling subscribers in picking
out idle trunk-lines. If the exchange is not
very large, it will only be necessary for each
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ne “se'if‘cam‘” end
shing connection
s ﬁme Eom, if the

ealling subser
one “cmn@@t@r” in e
with any called subscr iber
evbmwe is larger, it may ham !oecome nec-
2888TY ¥ v cﬁﬂhg subacriber ¢ operste 2
“m‘st smﬁcmr , then 2 “second- selector”, and
finally o “connector“’, before emamlshmg
connection with the calied subscriber’s line.

The “first-selectors” can cach be allouea
to a quh‘:cuonr s line, thus making the total
number of “first-selectors” equai to the total
number of su Dscmbers in the exchange;then
if “gecond-seleciors” are necessary, 1 o8 in-

termediate * ) ocr inies

“seleuox"" or switching
can be unplm, ed on & pefcex.twe D
for exa mp e, nhi&mu the total n
“second-selectors” oniy one-tenth o
numuei of subscribers; and it will be
steod that these "qblemo“s are l,l'ﬂ?efa bly
drﬂmu into groups. ' ¢ “ge-
lector” is pre ote '"biy
sucl 01: racter
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lectors” may be each 'ﬂ;lotted foa dmﬂfle sub-
seriber’s line, and the “connectors” may be
arranged in grovps and employed upon 2
hasis of ten per cent of the e fotal number of

subscribers, so ﬂl&t there will be only one-
tenth as many “connectors” as the total
number of subseribers’ lines enter ing the ex-
change. With such arrangement, any call-
ing subseriber will first operate his ““firgt-
solector” in such manner as to cause the same
to arbitrarily pick out the particular group
of “connectors” "in which the called sub-
seriber’s line terminates; but after this, and
as it s immaterial which one of these “con-
nectors” is employed, the *“selector” momen-
tarily escapes from the control of the call-
ing subscriber and proceeds automatically

1,686,088

itself to picl ont the first idle trunle-
line which it encounters in its opersd
which it finds in the group of truni-iines
runaing to the group of "connectorc” arbi-
trarily selected hy ealling
Adter this, the calling subscriber i
erates the selected “connector” in such man-
ner as to cause 1t to select the particular
group or division of subscribers’ lines to
which the called subscriber’s fine belongs
and the “connector” is capable of then vest-
mg in this pOsmon or at ‘this noint its
upcmuox umﬂvw ulL‘?\ uwv 18 ‘ﬂw"'eaé
LOﬂul@ubui 10 pic 3
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iny comn fo *1:% b
Tnder such f‘lrcuvnsth ces, 1% iz customary o
previde each subscriber’s line with whet io
COMMO 1’1,1 known as an i .’_'

that is to say, a combparat

economical g m’ltchh device hy

scriber can automa tlf.al]y @e'tsck an zfllc
“ﬁrst-se}ector' Tor example, the eub

sevibers’ lineg ean he am "mﬂnd in grovps of
one hundred. each line t(‘rnnv‘l‘rn‘rr i oan in-
dividual sw1tchmg device, and there bvzx_ng
only ten “first-selectors” allotted this
group of one hundred subscribers’ lines; and
it has been demonstrated that these one hun-
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dred individual-switches and ten “first-se-
lectors” constitute a more economical and
more satisfactory arrangement than the one
hundred “first-selectors” which would, with
the old arrangement, ordinarily be allotted
to such a group of subscribers; for each in-
dividual switching device may obviously be
very simple in construction and operation,
inasmuch as it is never called upon to do
anything but merely automatically select one
of the ten “first-selectors,” thus dispensing
at this time with the operation which cor-
responds to the first portion of the operation
of an ordinary “selector,” and practically re-
ducing the whole operation of the individual-
switch to a basis where it corresponds with
only the second or automatic portion of the
operation of a “selector.” Consequently, in
«ystems employing individual switching ma-
chinery, the calling subscriber first auto-
matically selects an idle “first-selector,” and
then seclects a second and even a third “se-
leetor,” it the exchange is quite large, before
finally and automatically selecting an idle

3 “connector,” and before causing such “con-

nector” to arbitrarily pick out and malke con-
nection with the particular line of the called
subscriber; but,.as stated, this arrangement
has been found to be much more economical,
and to give as good and even better results,
than the old arrangement in which a regular
“first-selector” is provided for each sub-
scriber’s line. The current for operating
the switching machinery at the exchange is
preferably supplied from a storage battery
or other suitable centralized source of sup-
ply located at the central station, while the
current for talking purposes may be sup-
plied from local batteries or from the said
common source ; and the current for ringing
the bells at the subseribers’ stations is pref-
erably supplied from an alternating-current
dynamo or other suitable source at the ex-
change or central station. As explained,
the subscribers are cach provided with the
switching devices for operating the switch-
ing machinery at the exchange or central
station. In some cases, the arrangement is
such that the calling subscriber in removing
his receiver from the usual switch-hook au-
tomatically grounds one side of his line, and
thercby brings about the transmission of an
electrical impulse which operates the indi-
vidual switching device. After this, the
calling subscriber operates his calling device
in such manner as to transmit the required
nuinber of impulses—that is to say, the im-
pulses which represent the number of the
called subscriber, and which bring about the
operation of the switching machinery that
results in the establishment of connection
with the called subscriber’s line. When this
has heen done, the calling subscriber then
resses a key or button, and this act results
m a temporary transmission or supply of

a

ringing-current to the called subscriber’s
line, sufficient to ring his bell. Many kinds
of devices are, however, employed at the
subscribers’. stations of automatic telephone

_exchanges for cnabling the subscribers to

themselves operate either all or a portion of
the exchange apparatus or switching ma-
chinery at the central station.

Generally stated, the object of my inven-
tion is the provision of improved switching
machinery which can be operated electrically
over subscribers’ lines ot other suitable line-
circuits.

Special objects of my invention are the
provision of an improved construction and
arrangement whereby it is not necessary to
provide each- subscriber with a “first-se-
lector”, but whereby to the contrary it is
only necessary to provide a comparatively
small number-—say ten—*“first-selectors” for
a group of subscribers—say one hundred in
number; the provision of an improved con-
struction and arrangement whereby each
subscriber may be provided with a stmmple
and comparatively inexpensive truuk-select-
ing switch mechanism, and whereby all of
said subscribers’ individual-switches may be
operated by a single switch-operating ma-
chine or mechanism which is common to all
of the different subscribers in the group to
which such individual-switches belong, and
the said switch-operating machine and its
associated group of subscribers’ individual-
switches constituting the means whereby any
subscriber in the group may obtain connec-
tion with an idle “first-selector” or with any
other switching device adapted for perforni-
ing a trunking operation corresponding to
the first digit of any called number; the
provision of an improved construction and
arrangement whereby a comparatively small
number of outgoing trunk-lines—say ten—
can be allotted to a group of subscribers—say
one hundred in number—and employed by
them in calling other subscribers, and where-
by each trunk-line can be provided with a
plurality of multiple terminals, one for each
subscriber’s line in the group, and whercby
connection between_ any subscriber’s line and
trunk-line may be established by positively
shifting the terminal of such trunk-line into
engagement with a terminal of the calling
subseriber’s line; the provision of an im-
{;roved construction and arrangement where-

v a group of trunk-lines may each be pro-
vided with a plurality of movable and rigid-
ly-connected multiple terminals, one for each
subscriber’s line to which the group of trunk-
lines is allotted, whereby connection between
any particular trunk-line and any particular
subscriber’s line may be established by simul-
taneously shifting all of the multiple con-
tacts or terminals of such trunk-line in a

_certain direction. and in such manner that

only one of such trunk-line-terminals—the
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one allotted to the calling subscriber—is
brought into contactua] relation with a sub-
scriber’s line, namely, the line of the calling
subscriber; the provision of an improved
construction and arrangement whereby each
trunk-line allotted to a group of subscribers’
individual-switches may be connected with 2
longitudinally-shifting bar having a plu-

rality of multiple terminals for such trunk-.

line, said terminals being distributed along
the length of their allotted bar, and each
terminal being individual to a subscriber’s
line, and whereby all of said trunk-line ter-
minal-bars may be arranged parallel with
each other and connected at one end with
the switch-operating machine or mechanism
which is common to all of the subscribers in
the group; the provision of an improved
construction and arrangement whereby any
subscriber in calling and obtaining connec-
tion with an idle trunk-line will, at the same

the next idle trunk-line in position to be
released for the purpose of effecting the con-
nection between its trunk-line and the line
of the subseriber making the next call; the
provision of an improved construction and
arrangement whereby the multiple terminals
of the idle trunk-line next in order after
the trunk-line last put in use are always
held in readiness to be released and caused
to shift in such direction as to complete a
connection between their allotted trunk-line
and the line of the subscriber making the
next call; the provision of an improved con-
struction and arrangement whereby all of
the switch-contacts and other parts which
are individual o a subscriber—that is to say,
which are comprised in a subscriber’s in-
dividual trunk-selecting switch mechanism—
are not in any way subject to actuation or
disturbance by other subscribers, with the
one exception of the trunk-line-terminals
which are individuaal to any such subscriber;
the provision of an improved construction
and arrangement involving movable trunk-
line-terminals, and whereby each subscriber
in making a call not only automatically ob-
tains connection with the previously selected
idle trunk-line, but also at the same time
automatically sets all. of the subscribers’ in-
dividual switch mechanisms in selective rela-
tion to the next idle trunk-line; and the pro-
vision of certain details and features of im-
provement tending to increase the general
efficiency and serviceability of electrical ap-
paratus and devices of this particular char-
acter. )

To the foregoing and other useful ends,
my invention consists in matters hereinafter
set forth and claimed.

In the accompanying drawings, Fig. 1

1s a full-sized plan view of one end of

‘my improved individual-switch apparatus,

showing the switch-operating machine or

1,588,088

mechanism by which the longitudinally-
shifting trunk-line terminal-bars are actu
ated.

Fig. 2 is a plan view of the other end of
the said apparatus—that is to say, the end
at which the trunk-lines are attached to
their respeetive terminal-bars.

Fig. 8 is a side elevation of the mechanism
shown in Fig, 1, and showing in addition
four of the subscribers’ movable line-termi-
nals.

Figs, 3 and 3° are detail views illustrat-
ing the switch-springs and actuating-finger
therefor operated by the propelling or power
magnei of the switch-operating machine.
 Fig. 4 is a cross-section on line 4—4 in
Fig, 1.

. Hig: 5 shows the mechanism shown in the
ri%ht hand half of Fig. 4, and shows the

‘subseriber’s line-relay energized.

Fig. 8 is a detail sectional view showing

the normal position of the subseriber’s mov-
able line-terminals.

Fig. 7 i1s 2 view similar to Fig. 6, but
shows the subscriber’s movable line-terminal
in connective relation to one of the multiple
terminals of one of the trunk-line terminal-
bars. v

Fig. 8 is a longitudinal section on line 8—8
in Fig. 1.

Fig. 9 is a {fragmentary perspective view
of the ends of several of the trunk-line term-
inal-bars, and of the adjacent devices for
actuating and controlling the operation of
said bars:

Fig. 10 is a detail view of one of the cir-
cuit-controlling devices.

Fig. 11 is a fragmentary perspective view
illustrating the circuit-controlling device
shown in Fig. 10.

Fig. 12 is a detail perspective view illus-
trating a part of the means for bringing o
subseriber’s movable line-terminal into con-
nective position. '

Fig. 13 i1s a view similar to Fig. 12, ex-
cept that it shows the manner in which z
spring finger carried by the subscriber’s line-
terminal is caught and held by a spring
finger carried by a longitudinally-shifting
bar operated by the switch-operating ma-
chine. -

Fig. 14 is a detail perspective view show-
ing one of the multiple line-terminals of a
subscriber’s line in contact with one of the
multiple terminals of a trunk-line, and show-
ing another multiple terminal of the same
subscriber’s line out of engagement with
one of the multiple.4terminals of another
trunk-line. '

Fig. 15 is a detail of the relays which are *~

individual to a single subscriber’s line.

Fig. 16 is a side elevation of a portion of
the entire structure, showing the upper re-
lays which are each individual to a sub-

scriber’s line, and showing two. of the lower '
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relays which are also each. individual to one
of said subscribers’ lines, one upper and one
lower relay ‘being allotted to each line.
Fig. 17 is a detail view illustrating the
circuit controlling devices which are oper-
ated by the tops or upper ends of the sub-
scribers’ swinging line-terminal banks.
Fig. 18 is a detail perspective of one of
the circuit-closing devices shown in Fig. 17.
Figs. 19 to 25, inclusive, are detail views
illustrating different parts of the switch-
operating machine—that is, the operating
connections between the trunk-line terminal-
bars and the means for actuating the same.
Fig. 26 is a simplified diagram illustrat-

ing the subscribers’ individual apparatus and

tracing, in dark lines, the line-circuit from
a subscriber’s line through the individual-
switch mechanism, and over the temporarily
connected trunk-line to a “first-selector”.
Fig. 27 is a simplified diagrammatic view
illustrating the line and auxiliaty circuits
formed by the calling subseriber in getting
connection with a “connector”, and with 2
terminal of the called subscriber’s line.
Fig. 28 illustrates the called subscriber’s
line and auxiliary circuits, and also the
called subscriber’s individual trunk-select-
ing switch mechanism, it being observed that
this diagram and that shown in Fig. 27
really constitute one complete diagram of
the connections between a calling and called
subseribers’ stations, :
Fig. 29 is a combined perspective and dia-
grammatic view of the “first-selector” shown
in Figs. 26 and 27,
- Fig. 30 is o similar view of the “connec:
tor” indicated in Fig. 27. '
As thus illustrated, it will be seen that

~my improved trunk-selecting switch mecha-

nism comprises a plurality of trunk-line
terminal-bars 1, 2, 8, 4, 5, 6, 7, 8, 9 and 10.
These bars are preferably arranged in paral-
lel relation to each other, and in a hori-
zontal position, as shown in Fig. 4. Each
bar represents a trunk-line, and there are,
therefore, as many trunk-line terminal-bars

as there are trunk-lines allotted to the group

of subscribers represented by the trunk-
selecting switch mechanism as’a whole. For
example, there may be one hundred sub-
scribersin each group and for each group there
will then be ten trunk-lines to %i used in
common by the subscribers in the group in
calling other subscribers. As shown, the
said trunk-line terminal-bars are supported
in a bed or frame composed of parallel angle-
irons 11 and 12 which are connected by bars
or cross-pieces 13. Preferably, each bar has
its lower surface provided with a longitudi-
nally-extending rib 14, and these ribs are
adapted to slide longitudinally in notches
or grooves provided in the upper surfaces of
the cross-bars 13. It will be seen that the
construetion is such that the flat lower sur-

faces of the trunk-line terminal-bars are
adapted to rest and slide smoothly - upon
the upper surfaces of the cross-bars 13.
With this arrangement, the bars are held
close together between the inner surfaces of
the channel-irons 11 and 12, but are main-
tained just far enough apart to prevent un-
due friction. It will be understood that in
accordance with the gemeral scheme of m

invention, these bars are preferably adapted
for endwise (
pendently of the others, and for the pur-
pose of effecting the automatic selection of
idle trunk-lines, as well as the connection
of the next idle trunk-line with the sub-
scriber making the next call. -Each of said
longitudinally-shifting bars is composed of
longitudinally-extending strips of conduet-
ing metal, such as brass, with interposed
strips of insulation, such as rubber vulcanite.
As shown, the said ribs 14 do not neces-
sarily extend for the full length of the
different bars, and are only provided for
a short distance each side of the cross-bars
13, inssmuch as the said trunk-line terminal.
bars are not engaged or supported in any
way at points between these cross-bars 13.
Xt ‘will also be seen that each bar consists
of two outside metal plates or side portions,
together with three intermediate metal
strips, all of said metal strips being insu-
lated from each other by interposed strips
of suitable insulation. Tn each trunk-line
terminal-bar two of the intermediate -metal
strips are voice-current conductors, being
connected with the so-called vertical and
rotary line-conductors of the trunk-line
allotted to the bar, while the third inter-
mediate metal strip in each bar has various
functions, as will hereinafter more fully ap-
pear. For example, in the terminal-bar 10
there are two outside metal strips 15, and
three intermediate metal strips 18, 17 and
18, all of said metal strips eing secured
together by transverse clamping-serews 19

(see Fig. 8) and insulated from each other:

by longitudinal strips of insulation. At
the rear end of the bar 10 these intermedi-
ate metal conducting-strips are provided
with terminals or attaching portions 20, 21
and 22. The terminals 21 and 22 are at-
tached, respectively, to the so-called verti-
cal and rotary line-conductors of the trunk-
line runming to a “first-selector” or other
switching apparatus, while the terminal or
attaching portion 20 is attached to the third
trunk-line-conductor running to the same
“first-selector” or other suitable switching
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means. In this way, each trunk-line termi.

nal-bar is connected with three trunk-line
conductors running to a “selector”, there be-
ing, therefore, as many “first-selectors” as
there are trunk line terminal-bars in the
subscribers’ automatic trunk-selectin ap-
paratus comprising such bars. Distributed
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at regular intervals along their lengths, each
termingl-bar is provided with s many multi-
ple trunk-line-terminals as there are sub-
scribers in the particular group to which
the bars as a whole are allotted. Ior ex-
ample, if there are one hundred subscribers
in the group, the said trunk-line terminal-
bars will then be of considerable length, and
each bar will be provided with one hundred
trunk-line-terminals which ‘ure, of course,
connected in multiple and distributed ab
regular intervals along the length of such
bar. These multiple trunk-line-terminals
with which the trunk-line terminal-bars are
provided consist, preferably, of small pro-
jections or switch-contacts located upon the
upper edges of the intermediate or conduct~
ing metal strips of the said bars. For ex-
ample, and veferring more particularly to
Figs. 1 and 4, it will be seen that the termi-
nal-bar 10 has its forward end portion pro-
vided with a set of contacts 23, 24 and 25,

" the same being formed integral with the up-

per edges of the metal strips 16, 17 and 18,
respectively. These contacts 23, 24 and 25
are individual to a single subscriber, and
are arranged in a vow extending obliquely
across the bar 10, thus bringing each com-
tact at o different point in the length of such
bar. Farther along, the said bar 10 is pre-
vided with & similar set of contacts 26, 27
and 28, which are formed integral with the

metal strips 16, 17 and 18, respectively, and

which constitute 2 multiple trunk-line-termi-
nal which is individual to another subscriber.
At g point farther along, the seid bar 10 is
provided with a similar set of contacts 29,
30 and 31 coustituting o third multiple
trunk-line-terminal which is individual to a
third subscriber. In this way, each bar i
as expleined, provided on its upper sur
with o plurality of small projections or
switch-contacts, each set constituting a
¢runk-line-terminal which is individual to a
single subscriber, and all of the different
trunlk-line-terminals thus distributed along
the length of & terminal-bar being connected,
of course, in multiple. With the construc-
tion shown and described, the multiple
trunk-line-terminals of any particular trunk-
line are not only electrically connected in
multiple, but ave alsc mechanically and
rigidly connected together, whereby all of
the multiple trunk-line-terminals of any
particular trunk-line may be shifted in uni-
son. Referring again to Fig. 1, it will be
seen that all of the other trunk-line termi-
nal-bars .are provided on their upper sur-
faces with sets of contacts similar to those
just described in connection with the bar 10,
each terminal-bar being provided with a
trunk-line-terminal which is individual to
one-of the subscribers of the group. With
this' arrangement; it will be seen that the
practically smooth or flush upper surface
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composed of the upper surfaces of the dif-
ferent terminal-bars is provided with ten
times as many trunk-line-terminals as there
are subscribers in the group, these fruank-
line-terminals being arranged in rows both
longitudinally and transversely of the group
of terminel-bars. All of the trunk-line-ter-
minals which are sllotted to & single truni-
line, but which are each individual to 2 dif-
ferent subscriber’s line, are distributed
along the length of a single terminal-bar.
It will be seen, however, that ail of the
trunk-line-terminals which are individual tc
the same subscriber’® line, but which are
sach individual fo a different trunk-line, are
arrangad in s row extending fransversely
across the upper surfacs of the group of
terminal-bars. Im this way, there are
allotted to esch subscriber’s line as many
trunk-line-terminals as there are trunk-lines
for the group, thus giving each subseriber in
the group a bank of trunk-line-terminals
each connected with a different trunk-line;
but with my improved arrangemeni, the
trunk-line-terminals of any given sub-
scriber’s bank are each movable independ-
ently of the others, and each connected both
electrically and mechenically with all of iis
mul¢iple {runk-line-terminals; and with this
arrangement, the shifting of a trunk-line-
terminal in any particular subseriber’s bank
necegsarily results in a simultaneous and cor-
responding movement on the part of all of
the multiples of such terminal which are
distributed through the banks of the other
gubseribers, It will be seen, therefore, that
cach of the tramsverse rows of trunk-iine-
terminals, extending across the group of
erminal-bars, is individual to a single sub-

&
Ul
geriber, each of said rows constituting a bank 1

of trunk-Hne-terminals each connected with
g different trunk-line. Furthermore, with
this arrangement, esch subscriber’s line is
provided with 2 bank of swinging and end-
wise-movable multiple line-terminals, each
subseriber’s bank of line-terminals associated
with the corresponding bank of trunk-line-
terminals.  In other words, in the trunk-
gelecting mechanism which is individual to
a single subscriber there are included a bank
of trunk-line-terminals each of which is
connected with a different trunk-line, and
a bank of subscriber’s line-terminals each
of which is connected with the subscriber’s
line, the two banks being arranged opposite
each other and adapted to cooperate with each
other in establishing connection between the
subscriber’s line and any one of the different

‘trunk-lines. Consequently, the bank of sub-

scriber’s line-terminals of any individual
switch is composed of terminals which are
all multiples of the same subscriber’s line,
while the bank of trunk-line-terminals of
the same individual-switch is composed of
terminals ‘which are all multiples of dif-
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ferent trunk-lines. © In other words, each

“subseriber’s line is provided with. as many
_line-terminals as there are trunk-lines, each

- subscriber’s line-terminal being arranged to

e

18

29

26

30

85

60

5 metal

cooperate exclusively with a certain trunk-
line-terminal. For example, and referring
more particularly to Figs. 2, 8 and 4, it will

- be seen that the subscriber to whom is allot-

ted the bank of trunk-line-terminals includ-
ing the contacts 23, 24 and 25 is provided
with a bank 32 of swinging and endwise-
movable line-contacts arranged directly over
the said transverse bank of trunk-line-ter-
minals. This bank 32 is provided at one end
with a pin 33 adapted to extend through an
opening in the upright spring post 34, which
latter is secured to the outside of the angle-
iron 11. At its other end, the said bank 32
is provided with a similar pin or trunnion 35
adapted to extend through an opening in the
rigid or non-swinging upright 36, which lat-
ter is secured to the outside of the angle-iron
12. The said bank 32 is, it will be seen, com-
posed of a front plate 37 held in electrical
contact -with a thin metal plate provided
with downwardly-extending spring fingers
or contacts 38, 39, 40, 41, 42, 43, 44, 45, 46
and 47. The said front plate 87 is provided
with a downwardly-extending arm 48 pro-
vided at its lower end with a notch 49.

_ A relatively thick bar or metal strip 50 is
separated and insulated from the strip hav-
ing the teeth 38, 39, etc., by a strip of in-
sulation 51. Another plate 52, similar to
the plate 37, is insulated from the strip 50
by insulation 53. A thin sheet-metal strip
is maintained in electrical contact with the
plate 52, and is provided with spring fingers
or contacts 54, 53, 56, 57, 58, 59, 60, 61, 62
and 63. It will be observed that these spring
fingers or downwardly-extending electrical
contacts are, as a whole, shifted slightly to

one side, so that they are out of line with
A

the spring fingers 38 to 47, inclusive.

) late 64 is separated and insulated
from tﬁé strip having the fingers 54 to 63,
inclusive, by a strip of insulation 65.. A
third strip of sheet-metal having a third set
of spring fingers 66 to 75, inclusive, is held
in electrical contact with the plate 64. The
back clamping-strip 76 is insulated from the
spring fingers 66 to 75, inclusive, by a strip
of insulation 77. The superimposed strips
of metal and insulation thus provided are
bound together by clamping-screws 78, each
of which is preferably provided with a
sleeve of insulation 79. In this way, the
three conducting-plates of the subscriber’s
bank of line-contacts or multiple terminals
are rigidly connected but thoroughly in-
sulated from each other. Tle intermediate

bar or metal strip 50 has its ends provided

with the said pins or trunnions 33 and 35
previously referred to. Preferably, the
plates 37 and 52 are provided, respectively,

tor of the said subscriber’s line.

4

with circuit-controlling contacts 80 and 81
adapted to cooperate with the stationary :

contacts 82 and 83, which latter are insulated
from each other and suitably mounted upon
2 bar or mounting-strip 84 extending longi-
tudinally of the switching machine and just
above all of the different subscribers’ line-
terminal banks (see Figs. 17 and 18). This
longitudinally-extending bar or mounting 84
can be supported by transverse bridging
bars 85 arranged at suitable intervals along

70

76

the length of the machine, and in such man-

ner as to extend across the longitudinally-
reciprocating trunk-line terminal-bars. It

will also be scen that the three sets of spring’

fingers or contacts, namely, 88 to 47, inclu-

sive, and 54 to 63, inclusive, and 66 to 75,

80

inclusive, are provided, respectively, with

terminals 86, 87 and 88 to which are secured
wires or other flexible conductors. The
fingers or contacts of the first set are private-
contacts, so to speak, and are never included
in any talking-cireuit, but are simply used
for establishing a guarding potential, etc.,
as will hereinafter more fully appear. The

es

i)

second and third sets of spring fingers or °

contacts, namely, 54 to 63, inclusive, and 66
to 75, inclusive, are talking-contacts—that is
to say, switch-contacts adapted to be in-
cluded in talking-circuits for conducting the
voice-currents from one subscriber’s station
to another. The second or intermediate set
of spring fingers or contacts (54 to 63, in-
clusive) consists of ten spring fingers con-
nected in multiple, and all .connected with
the so-called vertical-line-conductor of the
subscriber’s line to whom the bank is al-
lotted. The outside or third set of spring
fingers (66 to 75, inclusive) consists of ten
spring fingers or contacts which are con-

‘nected in multiple, and which are all con-

nected with the so-called rotary line-conduc-
Thus each
subscriber’s endwise-shiftable and oscillating
bank of line-contacts (the bank of multiple

.contacts which is connected with and indi-
-vidual to the subscriber’s line) is composed

of ten sets of contacts, each set constituting
a multiple line-terminal. For example, the
subscriber’s line-bank 32 has ten sets of con-
tacts, and these ten sets are connected to-
gether in'such manner as to provide ten
multiple line-terminals, each set or terminal
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including its allotted private-contact or ter- -

minal-—that is to sayy each terminal or set
of contacts comprises two line-contacts
which are used for transmitting the voice-
currents, and a third contact which is em-
ployed as a private-contact in establishing a
guarding potential for energizing certain
relays, etc. Each subsecriber’s bank of mul-
tiple line-terminals comprises, therefore, ten
so-called vertical-line-contacts arranged in
a row and connected in multiple; a similar
row of so-called rotary-line-contacts . con-
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nected in multiple; and a third parallel row
of so-called private-contacts. It will be seen

that these three parallel rows of contacts,

whereof the members of each row are mul-
tiples of each other, are maintained in
proper condition by the lower edges of the
plates 37, 52 and 64, which latter are per-
fectly straight and arranged to bear upon
the spring fingers or contacts of the three
rows. In other words, these plates 37, 52
and 64 have their lower edges adapted to
hold the spring fingers of each row in align-
ment with each other. Each subscriber’s
multiple line-terminal—composed of three
spring fingers—is adapted to cooperate with
the three corresponding contacts of the
trunk-line terminal-bar that corresponds to.
the said multiple line terminal, and which
contacts constitute one of the multiple ter-
minals of the trunk-line. For example, the
three spring fingers 88, 54 and 66 constitute
a multiple line-terminal of the line to
which the line-bank 32 is allotted, and are
adapted to co-operate with the contacts 23,
24 and 25, which latter are carried by the
longitudinally - reciprocating terminal - bar
10. When the subscriber’s line-bank 32 is
ont of use, all of its multiple terminals are
out of engagement with all of the trunk-
line-terminals in the transverse row of -the
Iatter allotted to the subseriber to whoss
line the said bank is individual. It will be
understood, of course, that the spring fin-
gers 39, 55 and 67 constitute a second mul-
tiple line-terminsl, and zre adapted fo co-
operate with three contacts on the bar 9;
and each of the other eight multiple line-
terminals with which the bank 32 is pro-
to cooperats with its al-
terminal on one of the
other terminal Thug, for each sub-
scriber there is a bank of ten mulitiple line-
terminals and a bank of ten trunk-line-ter-
minals, each subscriber’s multiple line-ter-

minal being adapted to cooperate with o dif-

)

ferent trunk-line-terminal, whereby the sub-
seriber’s line may be connected with one of

e

the ten different trunk-lines. With my im-
proved construction there is always  cne
trunk-line terminal-bar which is slightly
shifted in the direction of its forward end,
and which is veady to be released as soom
as any subscriber makes a esll; and it is
always the first idle bar nexé in order after
the bar last put in use which ig thus always
held in readiness to be released by the next
calling subscriber. In Fig. 1, the bar 1 is
shown held shifted longitudinally in the
direction of its forward end, so that the next
calling subscriber will necessarily obtain
automatic comnection with the trunk-line
connected with the rear end of this bar 1.
In Fig. 26, however, as will hereinafter more
fully appear, it is assumed that the sub-
seriber to whom the bhank 32 is allotied
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made a call, and that at such time the bar 10
was temporarily retained in a shifted posi-
tion, so that the trunk-line rumping from
this bar was immediately placed in connec-
tion with the calling subscriber’s line—that
is to say, so that the contacts 23, 24 and 25
were immediately placed in electrical en-
gagement with the spring fingers 38, 54
and 66, respectively. In releasing the bar
10 and getting connection with its allotted
trunk-line, the calling subseriber also shifted
the bar 9 and thereby set its allotted trunk-
line in selective relation to all of the sub-
scribers’ lines terminating at ths group.
of subscribers’ individual trunk-selecting
switches, as indicated in Fig. 26. The sub-
scriber’s line-bank 32 is provided with s
piece of insulation 89 adapted for operating
the normally-closed switch-springs 90 and
91, it being observed that when the bank is 8
moved into the position shown in Fig. 7,
the insulation 89 then moves the spring 91
out of electrical engagement with the spring
90. In Fig, 6 the mechanism is in the con-
dition shown in Fig. 4: but in Fig. 7 if is ¢
assumed that the bar 1 has been released,
and that its trunk-line terminal-contacts 93,
93 and 94 have become engaged, respectively,
with the subscriber’s line-bank terminzi-
contacts 75, 63 and 47. As will hereinafter 95
more fully appear, a connection of this kind
cannot take place until after the
32 has been shifted to the left, ;
Fig. B, by the energizing of the calling
seriber’s line-velay 95, Wormelly, it will
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32 in such pesition that
termningls are not in line with the
tive trunk-line-terminals, and in
tion that the releasing of any irunk
minal-ber cannot bring sbout s co

between a trunk-line and the
line leading from the bank 32.

when the lne-relay 95 is energize:
lay being individual to the subseribar’s
snd to the line-bank 82), i stlracis lis
armature 96, and causes ils armatvre-finger
97 to engage the pin or trumnion 85. This,
of courss, brings 2bout an endwise shift on
the part of the subscriber’s line-bank &2, 1%
which resulls in placing all-of ¢ i
Line-terminsls of which this bank is

minals zllctted to the celling subscriber that
the releass of the previously selecied ov
weiting terminal-bar results in establishing
2 connection between the calling subs
line and the said previously selecied trunik-
line, This connection is retained as long as
the calling subscriber desires, as will here-
inafter more fully appear. The subscriber’s
line-relay 95 has its armature provided with
a circuit-controlling finger 98 adapted for
operating - the circuit opening and closing _
switch-springs 99, 100, 101, 102, 103 and 104,
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Tt will be observed that the springs 99,
100 and 101 are normally closed together and

in electrical engagement with each other;.

that the switch-springs 102 and 103 are sep-
arated by insulation 105, and thus adapted
to move n unison; and that the springs 101
and 102 are normally out of engagement
with each other, while the springs 103 and
104 are also normally out of contact with
each other. These springs are all suitably
mounted and insulated from each other and
secured to the relay-frame or body 106 by
means of a screw 107, each spring being
provided with a terminal or other suitable
means by which it can be soldered or other-
wise electrically connected with a circuit-
wire. The springs 82 and 83 may, as well

~ as the springs 90 and 91, be provided with
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suitable terminals or portions with which
they can be attached to their respective at-
taching-wires. It will be seen that the sub-
scriber’s line-relay 95 is arranged opposite
his line-bank 32, and is suitably mounted
upon the angle-iron 12 or side portion of the
frame or bed in which the terminal-bars
slide, and upon which the different devices
are mounted which are individual to the
different subscribers. FEach subscriber is

- also provided with an auxiliary relay. 108

(see Fig. 15). These auxiliary relays are
arranged in rows at opposite sides of the
switching machinery, and are secured’ to
the under surfaces of the angle-irons 11 and
12.  Preferably, these auxiliary relays 108
are arranged opposite the spaces between the
subscriber’s line-relays. In this way, there is
a row of subscribers’ line-relays at each side
of the switching machinery, and below such
row of line-relays a row of auxiliary relays.
KEach auxiliary relay is provided with ‘an
armature 109 having a finger 110 adapted to
control the switch-springs 111, 112, 1i3 and
114. It will be seen that the springs 111
and 112 are normally in engagement with
each other, and that this is true of the
springs 113 and 114; and it will also be
seen that the finger 110 is adapted to oper-
ate the springs 112 and 114, these two
springs being rigidly separated by a piece
of insulation 115. It will be understood, of
course, that the armatures of these line and
auxiliary relays are pivotally mounted, and
that the switch-springs which they control
are adapted to serve also as retracting
springs—that is to say, springs for retract-
ing and holding said armatures in their nor-
mal positions. With this arrangement, each
subscriber is provided with an individual
trunk-selecting switch mechanism compris-
ing a subscriber’s line-bank, such as the
bank 32; a subscriber’s trunk-line terminal-
bank composed of, say, ten trunk-line-termi-

~nals each connected with a different trunk-

65

line; two switches operated by the endwise
and tilting movements of the said line-bank,

such, for example, as the switch composed
of the normally separated contacts 80, 81, 82
and 83, and the switch composed of the nor-
mally closed contacts 90 and 91; a line-relay
for producing the endwise shift on the part
of said subscriber’s line-bank, and for at the
same time operating the line-relay-springs;
and an auxiliary relay, the purpose of which
will hereinafter more fully appear. It will
also’ be seen at this juncture that there are
certain other devices which are individual
to the different subscribers’ lines, as follows:
Extending along the longitudinal center of
the group of trunk-line terminal-bars, there
is a longitudinally-reciprocating tripper-
bar 116 having its upper edge provided at
regular intervals with projections 117, it be-
ing - observed that each projection is ar-
ranged in one of the transverse rows of
trunk-line-terminals. In this way, the bar
116 is common to all of the subscribers in
the group, while each of its projections 117
is individual to a single subscriber’s line.
Kach projection 117 is so disposed that it is
adapted to either pass at one side of the arm

extending dowhwardly from its allotted sub--

scriber’s line-bank (such, for example, as the
arm 48), or to engage the end of such arm
and thereby swing the subscriber’s line-bank
about its axis—that is, the axis provided by
the pins or trunnions mounted on the ends
of the banks and supported in the upright
bearings. For example, should one of the
subscribers calling in thereby shift his line-
bank in an endwise direction, it is evident
that such movement will bring the arm 48
on his line-bank into the path of the projec-
tion 117 which is individual te his line, so
that the endwise shiftable bar 116 will then
cause the said projection 117 to engage the
arm 48 and thereby tilt or swing the line-
bank to the position, for example, shown in
Fig. 7. Associated with the said tripper-
bar 116 there is a stationary and longitudi-
nally-extending angle-iron 118, in which is
mounted a series of spring stops 119, said
stops ‘being insulated from the said angle-
iron. Referring to Figs. 12 and 13, it will
be seen that these spring stops are in the na-
ture of spring fingers which are adapted to
extend toward the forward end of the ma-
chine—that is, toward the forward end of
the trunk-line terminal-bars—and which are
slightly upturned at their forward .ends.
With this arrangement, the notches 49 in the
lower ends of the line-bank-arms 48 are nor-
mally opposite or in line with the spring
stops 119, as shown in Fig. 12. It will be
observed that there is one of these spring
stops 119 for each subscriber’s line-bank,
and, therefore, one for each subscriber’s line.
In this way, the endwise shifting of a sub-
scriber’s line-bank into operative relation
to the trunk-line terminal-bars brings its
arm 48 into such a position that it is en-
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gaged at one side of the notch 49 by the pro-
jection 117 on the tripper-bar 116, and at the
other side of such notch by the upper sur-
face of the upturned portion of the sub-
scriber’s allotted spring stop 119. As soon
as the bar 116 begins to move, however, it
is evident that the prejection 117 causes the

arm 48 to move forward, thus pressing the -

spring stop 119 downward to permit the
line-bank to assume the desired. tilted or in-
clined position. - As soon as the movement
ceases, the spring stop 119 then springs up
into the position shown in Fig. 18, and thus
opposes its upturned end portion 6 the low-
er end of the arm 48, so as to temporarily
retain the subsecriber’s line-bank in its said
tilted or inclined position. Xach spring stop
119 is, therefore, in the nature of a spring
catch, and serves as a spring device which
permits the movable part, namely, the arm
48 on its allotted subscriber’s line-bank, to
pass in one direction and not in the other. At
this juncture, it will be seen that as soon as
the subscriber’s line-relay is de-emergized,

- thus permitting his line-bank to shift end-

wise to its normal position, the notch 49 in
the'end of the arm 48 is then again brought
opposite the upturned end portion of the stop
119, and in this way the line-bank is per-
mitted to swing back o its normal position.
When a line-bank is thus restored, it will be
seen that it is the upright spring supporting
member 34 which restores the line-bank in
an endwise direction, while it is the switch-
spring 91 which then moves the bank about
its axis until it is restored rotatably to its
normal position. While in use, a subscrib-
er’s line-bank is teraporarily retained in the
position necessary for maintaining connec-
tion between the subscriber’s line and the se-
lected trumnk-line, by the cooperation of the
line-relay-finger 97 and the spring stop 119,
ag illustrated in Figs. 5,7 and 13. It may be
stated at this juncture that both the subscrib-
er’s line-relay 95 and his auxiliary relay
108 are necessarily retained in magnetized or
energized condition during the temporary

connection of his line with that of any other’

subscriber, as will hereinafter be more clear-
ly described in' connection with the circuits
and the operation of calling and obtaining
connection with a subscriber’s line. Refer-
ring to Figs. 1, 2 and 4, it will be seen that
the subscribers’ endwise shiftable and
swinging line-banks are arranged trans-
versely . of the parallel trunk-line terminal-
bars and at regular intervals in the length of
the same. Preferably, the arrangement of
such tha¢ the first subseriber’s line-relay is
at one side of the machine, sc that his line-
bank necessarily shifts toward the opposite
side of the machine; then ths secomf sub-
scriber’s line-relay is arranged a¢ the oppo-
site side of the machine, and his individual

line-bank then, of course, arranged for end-
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wise movement in a direction opposite to
that of the first subscriber; and then the
third subscriber’s line-relay and movable
line-bank are mounted and arranged in the
same mannep as those of the first subscriber,
while the fourth subscriber’s individual
parts are mounted and arranged for opera-
tion similar to these of the second subscrib-
er’s line, In this way, the alternate subscrib-
ers’ line-relays are all at one side of the ma-
chine, while the intermediate subscribers’
line-relays are all at the other side of the
machine, the said auxiliary relays 108 being,
of course, arranged accordingly. With this
construction, the subscribers’ line-relays can
be arranged quite close together, as shown
more clearly in Fig. 2, and.the subscribers’
endwise shiftable and swinging line-banls
can be arranged as close together as is con-
venient and congistent wit
At itg rear end (the end where the trunk-
lines ave attached to the terminal-bars), the
machine is provided with a small set of
switch-springs 121, 122 and 123, the springs
being insulated from each other and suitably
secured to the angle-iron 118 by o bracket
194, as shown in Fig. 11. It will be seen
that the spring-contacts 122 and 123 are nor-
mally in electrical contact with each other,
as shown in Fig. 10, and that the spring-con-
tacts 121 and 122 are normally out of elec-
trical engagement with each other. The
springs 121 and 123 are rigidly separated by
a piece of insulation 125 whereby these two
springs must necessarily move in unison.

A transverse and laterally-movable bar
126 has its end portions 127 pivotally mount-
ed upon the angle-irons 11 and 12 of the
frame or bed of the machine. As illus-
trated, this swinging bar or member 12€ is
¢isposed at a point just below the rear ends
of the trunk-line terminal-bars. Each
trunk-line terminal-bar has its rear end por-
tion provided with a downwardly-extending
projection 128 (see Fi%. 11} adapted to en-
gage the bar 126 and thereby move the lat-
ter away from the said switch-springs 121,
129 and 123. If there are any idle trunk-
lines in the group, it necessarily follows that
cne of the trunk-line terminal-bars is at such
time shifted toward the forward end of the
machine, and in this event the projection
198 of such trunk-line terminal-bar retains
the bar 126 in thé position shown in full
lines in Figs. 10 and 11. At this juncture,
it will be seen that the bar 126 is con-
nected by & spring 129 with the bracket 124,
this spring geing so tensioned as to tend
constantly to force the bar forward against
the switch-springs 132, 122 and 123. en
released and allowed to act under the in-
fluence of said spring, the said bar 126 causes
its projection 130 to engage the spring 121,
ag shown in dotted lines in Fig. 10. When
this is done, the springs 122 and 123 are
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separated, and the springs 121 and 122 are
brought into electrical contact or engage-
ment with each other. As will hereinafter

more fully anear, however, this only hap-

pens when all of the trunk-lines are bu?,
or at just the instant that a waiting trun

line terminal-bar is released and before the
next idle terminal-bar springs into waiting
position. The purpose and operation of this
switching device will be better understood
in connection with the description of the

circuits and the general operation of the

switching machinery. - :

~ For the broader purposes of my invention,
the switch-operating machine or switch-op-
erating mechanism which is common to all
of the different trunk-line terminal-bars, and
which is employed for operating the sume,

-may be of any suitable or desired construe-

tion. In a general way, the only requisite
of such a switch-operating machine or
mechanism is that it be always at the serv-
ice of a calling subscriber, so that he may
use it for automatically releasing the pre-
viously ‘selected or waiting trunk-line ter-
minal-bar, and at the same time cause it
to draw the terminal-bar of the next idle
trunk-line into selected or waiting position,
thus placing the said next idle trunk-line
in selected relation to all of the different
Further-
more, it is this switch-operating mechanism
which is relied upon for operating the trip-
per-bar 116, and for thus drawing the call-
ing subscriber’s line-bank into position to
be operatively engaged by the contacts on
the waiting terminal-bar as soon as the lat-
ter is released. In other words, a subscriber
calls in and energizes his line-relay, there-
by shifting his Iine-bank with all of its
multiple line-terminals in-a direction trans-
versely of the machine. At the same time,
the said switch-operating machine or mech-

anism is automatically actuated for the

purpose of liberating or releasing the wait-
ing terminal-bar (the bar which is ready
and waiting and which was sprung into
selective or waiting position by the sub-
scriber who made the last call), so as to
bring its trunk-line-terminal which is indi-
vidual to the calling subscriber into engage-

ment with one ‘of the multiple terminals of

the subscriber’s line-bank; and practically
simultaneously with this operation, the said
tripper-bar is drawn forward for the pur-
pose of tilting the subscriber’s line-bank
about its axis, as previously described; and
then following close upon this part of the

-operation, the switch-operating machine au-

tomatically selects and draws another ter-
minal-bar forward and into waiting posi-

‘tion, the terminal-bar thus automatically

selected being the one connected with the
next idle trunk-line. Thus a momentary

energizing of the calling subseriber’s line-

11

relay, by means hereinafter described, is
sufficient to actuate his movable line-bank,
automatically establish connection between
his line and the trunk-line of the released
or liberated terminal-bar, and thus automat-
ically secure connection with a “first-selec-
tor”, or with any other switching devices;
and in thus automatically obtaining connec-
tion with an idle trunk-hne, the calling sub-
scriber automatically shifts the terminal-
bar of the next idle trunk-line into waiting
position, and thus sets the said next idle
trunk-line in selective relation to all of the
different subscriber’s individual-switches;
and, consequently, the subscriber who makes
the next call will automatically establish
connection between his line and the trunk-
line thus automatically selected for him by
the subscriber immediately preceding him.
Consequently, as previously stated, and
whether the switching machinery is at rest
or in uge, there is always one trunk-line
terminal-bar held in readiness to be released
or liberated as soon as the next call comes
in, and with the arrangement shown, the
bar which is always thus set in waiting or
selective position is always the first idle bar
next in order after the bar last put in use.

Of course, if the said terminal-bars are all

in use, so that all of the trunk-lines are busy,
then there will be no waiting bar, inasmuch
as there is no idle trunk-line. Ordinarily,
however, as explained, the percentage of
trunk-lines is large enough to practically
insure against their all being put in use at
the same time, and the said switch-operat-
ing machine or mechanism is of such char-
acter that upon letting go of one trunk-line
terminal-bar, in response to a call, it im-
mediately antomatically selects and draws
another terminal-bar into waiting or selec-
tive position, thus always keeping the ter-
minal-bar of the next idle trunk-line ready.
and in waiting for the next calling sub-
seriber. 'With a view to obtaining the de-
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sired results in a simple and efficient man-

ner, the said switch-operating machine or
mechanism may be constructed and operated
as follows: Referring to Fig. 24, it will be
seen that each trunk-line terminal-bar is pro-
vided at its forward ends with parallel end
portions 131 and 132, these parallel end por-
tions being merely end exténsions of the
side-bars or strips 15 with which the ter-
winal-bar 10, for example, is provided, as
previously explained. The end portion 131
has its lower edge provided with a notch
133, and ijs rear edge provided with a notch
134. The two end portions are provided
with coincident or registering openings 135,
and the end portion 182 is provided with

a hook 136. Referring to Fig. 9, it wilt.

be seen that each terminal-bar is actuated,
when released, by a couple of springs 137
having their lower ends attached to the
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frame-bar 188. The upper ends of these
actuating-springs are adapted to project up-
wardly between thé side portions 131 and
132 of their respective trunk-line terminal-
bars, and are adapted to there have suitable
connection with the said terminal-bars. In
this way, each terminal-bar is impelled by
spring power as soon as it is released by
the switch-operating machine in response to
a call; but, as will hereinafter more fully

_appear, it is the pull of other spring means

which serves to pull or shift each terminal-
bar in the opposite direction. Each trunk-
line terminal-bar is provided with a for-
wardly-extending double hook 139, such as

the one shown in Fig. 22, these hooks being .

mounted on pivots 140 inserted through the
openings 135. Each double hook has a for-
wardly-projecting portion provided with
the two hooks or engaging portions 141 and
142, the rear end of each double hook be-
ing provided with the downwardly-bent por-
tion 143 having some space between its in-
ner surface and the inner surface of the
other side of the double hook. In this way,
the pivoted portion of each double hook fits
snugly between the inner surfaces of the
side portions 131 and 132, as shown more
clearly in Fig. 9. It will also be seen that
¢ach double hook is provided with a pro-
jection 144 adapted to engage in the notch
134, thereby providing a stop device for
limiting the up and down movements of
each double hook. Each double hook is pro-
vided with a spring 145, such as the spring
shown in Fig. 23, these springs tending to
keep- each double hook in its lowered posi-
tion. As shown, each spring 145 has its

middle portion coiled around the pivot of.

its allotted. double hook, and has its end
portions secured respectively to the double
hook and the adjacent portion of the side
portion 131 of the terminal-bar upon which
the double hook is mounted. In addition,
each double hook is provided with a rear-
wardly-extending spring arm 146, the end
of each spring arm being bent slightly up-
ward and then down, as shown more clear-
ly in Fig. 22, thus providing the end of
each spring arm with upwardly and oppo-
sitely inclined surfaces 147 and 148. Asso-
ciated with each spring arm 148, there is
o pivoted stop 149, each pivoted stop being
preferably of the character shown 1z ¥ig.
19. When a terminal-bar is in its normat
or idle position, its alloted stop 149 is ada
ed to its extreme end portion ]
sume the position shown in ¥ig. 25, 1t being
that such end portion 150 is,
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downwardly-extending arm 154 adapted,
when the conditions are as shown in Fig.
25, to be just out of engagement with the
stationary stop 155. At such time, it will
also be observed that the end of the hook
portion 136 engages the arm 154, thus keep-
ing the upper end portion 150 of the piv-
oted stop in proper relation to the asso-
ciated spring arm 146. The upward move-
ment of the pivoted stop 149 is limited by
providing it with a projection 156 adapted
to engage the inner or lower edge of the
notch 133. Thus, when the terminal-bar
10, for example, is restored to its normal or
idle position, its hook 136 strikes the lower
portion of the pivoted stop 149, thus throw-
ing the ead portion 150 of the stop into
its elevated or operative position.

When the bar 10 is pulled forward by the
switch-operating machine or mechanism, the
spring 157, which is arranged to act on the
arm 154, then moves the stop 149 about its
pivot or axis, and thus brings the end por-
tion 150 of said stop into its lower or inop-
erative position. The stops 149. are each
provided with a spring 157, these springs be-
ing formed of one integral piece of springy
sheet-metal, such as shown in Fig. 21. The
actuating magnets 158 of the switch-operat-
ing machine or mechanism can be of any
size or construction, and there may be as
many of these electro-magnets as are neces-
sary for any particular case—that is to say,
the power required of these magnets will de-
pend, of course, upon- the number of sub-
seribers in the group and the consequent
length of the trunk-line terminal-bars.
These operating magnets are preferably
mounted upon @ transverse bracket-plate
159 which'is adjustably secured to the side
plates 160 by means of screws 161 (see Fig.
3). The armature 162, with which the mag-
nets 158 are provided, is mounted to swing
about a horizontal axis provided by the bear-
ing screws 163 which extend through the
side plates 160 and engage the ends of said
armature. A retracting-spring 164 is pro-

vided and connecied between the said ar-.

mature and the adjacent side plate 160, said
spring being - quite powerful and so ten-
sioned that 15 tends always to hold the said
armature away from the magnets. As illus-
trated, this spring is simply an” ordinary
coil-spring adapteﬁj to have its tension regu-
lated by a key or thumb-piece 165, which lat-
ter works in the side wall 160, and is adapt-
2d to engage notches in such wall for the
surpose of holding the spring in & wound-
With this
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wardly - extending  interrupter-arm 167
adapted to operate the interrupter-springs
168,169 and 170, which springs are suitably
secured to the side plate 160 by means of
serews 171, it being understood that the said
springs are all suitably insulated from each

-other. Above the said interrupter-springs

there is arranged a couple of switch-springs
172 and 173. The stroke of the armature
is limited in one direction by its engage-
ment with the pole-pieces of the magnets,
and in the other direction by the engage-
ment of the inferrupter-arm 167 with a stop
serew 174, the latter being adjustable. With
this arrangement, and referring more par-
ticolarly o Figs. 8* and 3% it will be ceen
that the switch-springs 168 and 170 are
normally out of electrical contact with each
other, while the gwitch-springs 172 and 173

are normally in elecirical engagement with

each other. When the armature 162 is at-
tracted, its arm 167 bears for a minute upon
the lateral projection 175 of the spring 168,
and then ¢lips off of the same and onto the

v gpring 189, thus causing the latter to bear

down upon the spring 170. The initial pres-
sure of the arm 167 upon the spring 168 is
sufiicient to bring i% into electrical engage-
ment with the spring 17C, but this engage-
ment is onty momentary, as the arm bmme-
diately slips off and bears upon the spring
169, thus sepavating the springs 168 and
170, When the armature is restored to its
norial position, the lateral projection 176 on
the end of the arm 187 passes between the
springs 168 and 169, and thus prevents the
two springs 188 and 170 from engaging each
other during the restoring movement of the
armature. When the armature is atiracted,
and as soon zs the interrupter-arm 167 en-
gages the spring 189, the downward move-
ment of the latter then draws the spring
173 out of engagement with the spring 172,
and with the consiruction shown, these two
springs do not resngage each other umiil
after the armature is fully restored to its
normal position. Referring imore particu-
larly to Fig. 8.1¢ ]
springs 137, the one mearest the terminal-
bavs is prefersbly the weaker, while the
other is sonewhat stronger and adapted not
to be brought into play until after the ter-
minal-bav has shifted slightly in o forward
direction, the two upper ends of the pair of
springs being preferably held betweeu pins
177 which are secured to their allotted ter-
minal-bar, and having some space between
them. With this arrangement, the outer-
most of the springs 137 is adapted to exert
its power in shifting the fermainal-bar in a
forward direction un
the stop-serew 178,
through the cross-bav 1
the inner of the two g

will be seen that of the two

18

terminal-bar is due entirely to the force of
the inner spring 137, and such final move-
ment is only limited by the pressure of the
hook 136 against the arm 154, and by the
consequent engagement of the projection
156 with the lower edge of the notch 133.
Thus, each trunk-line terminal-bar is adapt-
ed to shift in a forward direction, and for a
short distance in opposition to only a com-
paratively weak spring pressure, while for
the balance of such forward movement each
bar is opposed by the spring pressure or
resistance of both of its restoring springs
137. It will be remembered that when a
terminal-bar is in use, it is held in a slightly
advanced position by the spring fingers or
contacts on the bank of the calling subsczib-
er, and it is at this time that the inner of the
two springs 137 is too weak to overcome.the
resistance afforded by the subscriber’s line-
bank-springs, but is strong emough to then
completely restore the terminal-bar as soon
as the subscribers’ line-bank is restored

to its normal position. Obviously, the said

springs 137 must not be allowed to make con-
tact with the intermediate conducting-
strips of their allotted trunk-line terminal-
bar, as this would short-circuit the said con-
ductors. Thus, for each trunk-line terminal-
bar there is a pair of restoring springs 137

and a stop-screw 178, The double hooks

139 are in the nature of ratchet devices, and
their testh 141 and 142 are in the nature
of ratchet-testh adapted to be engaged ve-
spectively by the pivoted locking-dog 179
and the swinging actusting-pawl 180. The
said actuating-pawl 180 consists preferably
of 2 horizontal bar having its forward edge
bent downwardly to provide a rib or engag-
ing portion 181 adapted to engage the teeth
142 on the double hooks or ratchet-arms 139.
This bar is secuved at its ends to the swing-
ing arms 182, which latter ave pivotally
mounted upon the side plates 160, as, for ex-
ample, by means of pivot-screws 183, these
two vertically-disposed end backwardly and
forwardly swinging arms being vigidly con-
nected at their lower ends by cross-bars or
angle-irons 184. The operative connection
betwesn the armatore 162 and the actuating-

pawl 180 consists preferably of a link 185,

which connects one of the arms 182 with
an arm 186 projecting downwardly from the
said armature. In this way, the armature
162 and the actuating-pawl 180 are connect-
ed to swing or move in opposite directions—
that is to szy, the pawl moves toward the

the armature

trunk-line terminal-bars when the
ig attvacted, and the pawl then makes its

A

operative or forward stroke under the influ-
ence of the spring 164 when the armature is

1

78

80

88

o0

28

100

105

110

118

120

&
released. The operative connection bebween

said armature and the locking-dog 17
sists of an arm 187 which is rigid

3
of the arms 182, and which has
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connection with the lower end of a vertical-
ly-reciprocating member 188, this member
preferably consisting of two flat portions
which are secured together by a screw and
slot connection 189, whereby the member as
a whole is adjustable endwise for the pur-
pose of varying its length. At its upper
end, the said member is provided with a fin-
fer 190 which works in an opening in the
ocking-dog 179, it being observed thai the
latter consists of a transverse flat strip pro-
vided at its forward edge with a depending
rib or engaging portion 191, the latfer be-
ing adapted to cooperate with the heoks or
ratchet-teeth 141 in locking the trunk-line
terminal-bars in their, waiting or selective
positions. Immediately below the locking-
dog 179, there is a guide-bar or cam device
192 adapted to be engaged by the extreme
forward end portions of the double hooks or
ratchet-arms 189, as shown more clearly in
Fig. 3. This cross-bar 192 presents 2 trans-
versely-extending and inclined or beveled
contact surface to the ends of said double
hooks or ratchet devices 139, and is adapted
to crowd the said double hooks uwpward,
when they are moved forward, so as to bring

.the teeth or hooks 141 into engagement with

the engaging portion 191 of the said locking-

dog—that is, so as to effectively retain the-

locking connection necessary between any
trunk-line terminal-bar and the said lock-

- ing-dog when such bar is to be temporarily

3o

£0

45

50

55

60

- 68

retained in a waiting or selective position.

When the armature is attracted, the lock-
ing-dog 179 rises from engagement with the
tooth 141 connected with the terminal-bar
which had been temporarily retained in a
shifted position, and at the same time the ac-

tuafing-pawl 180 moves forward into en--

gagement with the tooth 142 carried by the
next idle terminal-bar; and then when the
operating-magnets 158 are de-energized, and
the armature allowed to resume its normal
position, the actuating-pawl 180 then draws
the said next idle trunk-line terminal-bar
into ‘its forwardly shifted or ‘waiting posi-
tion, and just as the bar reaches the end of
its forward or longitudinal shift, the lock-
ing-dog 179 swings down and into €ngage-
ment with the tooth 141 carried by the said
bar, thus locking the latter in its shifted po-
sition. At this juncture, it will be observed
that while the thus selected trunk-line ter-
minal-bar is temporarily retained in its
shifted position, the actuating-pawl 180 re-
mains in engagement with the tooth 142 car-
ried by such bar; but as soon as the arma-
ture is again retracted, said pawl is per-
mitted to move toward the terminal-bars
without at once releasing the said tempo-
rarily retained terminal-bar, this release not
occurring until after the actuating-pawl is
completely out of engagement with the tooth
12, However, as soon as the locking-dog

1,586,083

179 is lifted sufficiently, the previously se-
lected and temporarily retained trunk-line
terminal-bar is released, and the actuating-
pawl 180 then completes its stroke and moves

en and into engagement with the tcoth 142 !

carried by the terminal-bar of the next idle
trunk-line. After this, as explained, the ar-
mature is retracted, causing the actuating-
pawl 180 to move back fo its normal posi-
tion, and to draw the newly selected trunk-
line terminal-bar back with it, leaving the
released bar in electrical connection with the
line of the calling subscriber. It will alsc

be seen that tlie vibratory movements of the

armature 162 are utilized for actuating the ¢

tripper-bars 116. The connections for so
doing comprise the rock-shaft 198 arranged
transversely of the machine and having its
ends suitably supported in the side pii,tes
160, as, for example, by means of bearing-
serews 194." This rock-shaft is provided with
an arm 195 adapted to bear upon one of the
arms 187, and is subject to the temsion of a
spring 196, said spring tending always to

press the arm 195 downwardly upon the said ¢

arm 187. In addition, the said rock-shaft is
provided with an upwardly-extending erm
197 having its upper end connected by a link
198 with the forward end of the tripper-bar-
116, as shown more clearly in Figs. 1, 8 and
12. With this arrangement, the forward
stroke of the armature 162, when it is at-
tracted, not only effects the release of the
temporarily retained or previously selected
trunk-line terminal-bar, and the engagement
of the pawl 180 with the bar of the next idle

.trunk-line, but also serves to draw the trip-

per-bar 116 ‘in a forward direction, thus
causing one of its upper projections 117 to
swing the calling subscriber’s line-bar about
its axis, as previously described. When the
armature 162 is released, and its retracting-
spring 164 allowed to return the pawl 180
and locking-dog 179 to their normal posi-
tions, the spring 196 then serves to return
the tripper-bar 116 to its normal position.
The automatic selection of the next idle
trunk-line terminal-bar is preferably me-
chanical in character, and the mechanical
selecting mechanism may be as follows: A
couple of bearings 199 and 200 are arranged
at opposite sides of the machine as 3 whole
and in such relation to each other as to prop-
erly support the rotary shaft 201 transverse-
ly of the machine and at a point immedi-
ately above the end portions 148 and 150 of
the previously described spring fingers 146
and the pivoted stops 149, as shown more .
clearly in Figs. 8 and 9. At one end this
shaft 1s provided with gear-teeth 202 which,
in effect, provide the end of the shaft with
a pinion adapted to engage a gear-wheel 203
mounted at a point below upon the bearing-
bracket 199. Rigidly secured with said gear-
wheel, and mounted to rotate in unison there-
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with, there is a vatchet-wheel 204 adapted to
be engaged by the vertically-reciprocating
pawl 205, which latter is, it will be observed,
provided on its face with a series of ratchet-
teoth adapted to engage the ratchet-teeth of
the said ratchet-wheel. The arrangement is
such that the said ratchet-wheel is rotated
when the pawl 205 moves upward, but re-
majns statlonary when the said pawl moves
downward. Furthermore, the construction
and velative arrangement ave such that
should the pawl 205 be given its full
maximum stroke in an upward divection, the
snait 201 will then be given substantially a

trunk-line terminal-bars, and in view .
principle npoa which the selecting mecha-
nism operates, it is desivable that ¢

[RALS]

shafs 201 be capable of a step-by-step vo-
tation comprising ten rotary steps. Couse-

quently, the said shafy is provided with ten
escapement-teeth 200, these feeth being ar-
ranged, of course, on g spiral line extending
around the shaft, whereby they are evenly
rentially and longitudi-
nally of the said shait, there being a tooth
for and opposite each trunk-line {erminsl-
bar. The actuating-pawl 205 has its lotver
end pivolally connected with a supporting
arm 207, the latter being pivotally mounteﬁ
upon the axis of the adjacent swinging arm
182. A spring 206 is so applied to the arm
207 that it tends constantly to raise the pawl
205 and rotate the ratchet-wheel and pinion,

1t In addition, the

as well ag the shaft 201.
said arm 207 is provided with an adjustable
stop device 209 which is in the nature of a
curved arm having its lower end adjustably
secured to the side of said arm 207, The up-
per or curved end of this adjustable stop de-
vice 209 is adapted to engage the edge of the

aim 182, thus in effect limiting the upward.

scroke of the said pmawl 205. Suovwnose, for
& P 7

szample, that all of the trunk-lines were

busy, and consequently that upon the mext
y ,’ . . ) 4 . . o
call being sent in the ratchet 905 is given its
uap thus bring-

E
2

meximum or full upward stroke,
> the end of the arm or stop device 209
insb the adjacent arm 182. In such cass,
attraction of the armature 162, and the
onsaquent forward movement of the pawl
50, will restore the pawl 205 to its lowsred
or normal position, thus in effect winding
up the actuating-spring 208 whick consti-
tutes the spring mesns for actuating the
pawl and thereby rotating the shaft 201.
It will be seen that the said pawl 205 is
connected with the arm 207 by a spring 210,
whereby the pawl is yieldingly held against
the ratchet-wheel. Now with this construc-
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tion and arrangement, it will be seen. that

the teeth 206 are not only adapted to engage
the spring fingers 146 for the purpose of
tilting up the forward ends of the double
hooks or ratchet-arms 139, but’ are also

adapted to engage the end portions 150 of
the pivoted stops 149 for the purpose of in-
termittently interrupting the rotation of the
shaft 201, While the machinery is not in
operation, and whether any of the subscrib-

ers’ individual-switches are in use or not,

ohe of the pivoted stops 149 of ¢the next idle
trunk-line terminal-bar has its end in en-
gagement with one of the teeth on the shaft

201, and the pivoted stop thus temporarily ¢
serving to prevent further votation of the
- shaft 201 under the pressure or influence of

the spring 208 is always the pivoted stop
allotted to the bar nexi in order after the
one which was last drawn inte a waiting or
selective position by the de-energizing of
the magnets 158 and the consequent restora-
tion of the drmature 162. As shown in Fig.
1, for example, the trunk-line terminal-bar

1 is temporarily retained im its shifted or ¢

wailing position, and consequently the piv-
oted stop 149 alloited to the bar 10 is in
engagement with its ellotied tooth on the
shatt 201, and the said tooth is engaging
the spring finger 148 of the double hook
139 allotted to the said bar 10. Under such
conditions, all of the double hooks are in
their depressed positions except the hocks
allotted to the bars 1 and 10, the hook or
ratchet-arm 139 of the bar 1 being held in
locking engagement with the locking-dog
179, and the hock or ratchet-arm 139 of the
bar 10 being held in its raised position and
in readiness to be engaged by the pawl 180
as soon as the next call comes in and the
magnets 158 are energized. As soon as an-

ovher subscriber does make a call, the bar 1.

is released in the manner described, and the

100

deenergizing of the magnet 158 permits the

restoration of its armature {o draw the bar
10 into its selective or waiting position—
that is to say, into such position as to be held
in readiness for use by the next calling sub-
scriber. ;

It will be seen that as soon as the bay 10
is"thus shifted to its waiting or selective po-
sition, by the pawl 180, the pivoted stop 149
allotted to this bar is drawn out of engage-
mené with its allotted tooth on the shaft 201,
thus permifting the latter to rotate until the
next tooth engages the pivoted stop allotted
o the bar 9, providing, of course, that this
bar 9 is not being used by some othor sub-
scriber. Should the bar 9 be in use, and thus
temporarily connected with the line of some
subscriber in the group, its allotted pivoted
stop 149 will be in a lowered or depressel
position, and its allotted tooth on the shaft
201 will not be able to engage it when the
shafi is released by the forward shift of the
bar 10. Consequently, the shaft 201 will
skip the bar 9, so to speak, and if the Dar 8
is not busy, its allotted pivoted stop 149 will
be in position to be engaged by its allotted
escapement-tooth on the shaft 201, In this
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way, the shaft 201 is rotated by spring
power, and it is released a step at a time,; and
given a uniform step-by-step rotation, pro-
viding it does not encounter any busy trunk-
line terminal-bars; for when a busy trunk-
line terminal-bar is encountered, the shaft
will 'rotate two steps, thus skipping the
busy bar; and if several of the bars are busy
in succession, the shaft 201 will continue to
rotate until 1t is stopped or interrupted by
the stop on the next idle terminal-bar. In
this way, and if the trunk-lines are not all
busy, there will always be one trunk-line ter-
minal-bar which is temporarily retained in
selective relation to the different subscrib-
ers’ linc-banks, and there will always be
another terminal-bar which is' temporarily
held in selective relation to the actuating-
pawl 180—that is to say, one bar which is
selected for use by the next calling subscrib-
er, and another bar which is selscted and
destined to be immediately substituted for
the first or waiting bar as soon as the latter
is put in use. With ths arrangement shown,
the pawl 205 is always restored to its normal
position when the armature 162 is attracted,
regardless of whether it has only advanced
upwardly one step or for the {full extent of
its upward movement. The pawl 205 moves
down when the armszture 162 is attracted,
and then moves upwardly and actuates the
shaft 201 as soon as the said armature is re-
leased ; and consequently the mechanical and
automatic selection of the twe trunk-line
terminal-bars (the one assigned and held in
readiness for the next call, and the one to be
substituted therefor as scon~as the next
call materializes) always occurs upon the
de-energizing of the magnets 158 and the
consequent restoration or refraction of the
armature 162. The terminal-bar automati-
cally selected for use by the next calling
subseriber is always the first idle bar next
in order after -the terminal-bar last put in
use; and in a similar manner the terminal-
bar selected and retained in readiness to be
substituted for the szid endwise-shifted or
waiting bar, as soon as the latter is released,
is always the first idle terminal-bar next in
order after the one thus temporarily re-
tained in its endwise-shifted or waiting po-
sition. The electro-magnets 158 not only
operate the trunk-line terminal-bars,
through the medium of the mechanical se-
lecting mechanism, but also operate the sub-
scribers’ line-banks—that is to say, it is the
armature 162 which, through the medium of
the tripper-bar 116, tilts the -calling sub-
scriber’s line-bank about its axis for the
purpose of bringing it into operative or
connective relation to the automatically re-
leased trunk-line terminal-bar. In this way,
each subscriber’s individual-switch, or in-
dividual trunk-selecting switch. mechanism,

comprises movable trunk-line-terminals as

1,586,038

well as movable subscriber’s line-terminals,
and both the trunk-line-terminals and sub-
scriber’s line-terminals are operated by the
switch-operating . machine or mechanism

which is common to all of the different in-

dividual-switches. It will be seen, however,
that inasmuch as the subscribers’ line-termi-
nal-banks are mounted for both endwise and
swinging movement, it follows that each
subscriber’s line-relay constitutes not only
the means for opening and closing certain
line and auxiliary circuits, but also the
means for positively operating or actunat-
ing the subscribers’ line-terminals. Witk

this arrangement, the subscribers’ line-banks &

are operated by the subscribers’ line-relays,
and it is also true that these subscribers’
line-banks are operated by the said station-
ary operating machine or mechanism, ag

previously explained. Associated in addi- &

tion with each of the group of trunk-selecting
mechanisms or individual-switches above de-
seribed, there are three relays 211, 212 and
213, known as the rotary, vertical and aux-
iliary busy-release-coils, respectively, which
come infto play during the release of the
mechanism allotted fo each individual line
if all the trunk-lines allotted to one group
of individual-switches are in use. The re-

lay 211 when energﬂzed operates its arma- 28
r

ture 214, so as to draw it into engegement
with a contact-point 215, while the arme-
ture 216 of the relay 212 is likewise operated
to engage the contact-point 217. 'The said

armatures 216 and 214, when in engagement 1

with their respective contact-points, are in-
cluded in circuits that will hereinafter he
disclosed. The relay 213, by its armature
218, when the latter is attracted by said ve-
lay, forces an adjacent spring 219 from a
second spring 220, which latter is perma-
nently connected to ground. The use of
these springs 219 and 220 and of the relay
213 will be made plain. For the purpose of
notifying the calling subscriber when all the
trunk-lines are busy, 2 busy signaling ap-
paratus, of any suitable design, is provided,

‘comprising a coil 221, which latter is in 2

series circuit with the relays 212 and 211;
and by said coil certain releasing operations
take place under certain unusual conditions.
Both the construction and mode of opera-
tion of my improved trunk-selecting switch
mechanism will, however, be more clearly
understood .in connection with the herein-
after described operation of connecting one
subscriber’s line with another.

As shown in Figs. 27 and 28, the calling
subscriber’s station-A is connected with the
called subscriber’s station B! through the
medium of suitable trunk-line connection,
and through the medium of the hereinafter

‘described subscriber’s individual trunk-se-

lecting switch mechanism C, the so-called
“selector” D, and the so-called “connector”
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E. Tt will be understood that in making the
call the said subscriber’s individual trunk-
selecting switch mechanism performs a
trunking operation preliminary to the tak-
ing place of the trunking operation which
corresponds to the first digit of the called
number. The ¢runking operation which
corresponds to the first digit of the called
number is performed by the “selector” D,
while the selecting and connecting' opera-
tion corresponding to the last two digits of
the called number is performed by the “con-
nector” . In other words, the subscriber’s
individual trunk-selecting mechanism auto-
matically puts his line in connection with a
regular “first-selector”, and the . impulses
representing the first digit of the called
number then cause the said “selector” to
perform a trunking operation correspond-
ing to such first digit of the called number.
After this, the two groups of impulses rep-
resenting the second and third digits of the
called number cause the “connector” E to
first pick out a certain group of subscrib-
ers’ lines, and to then pick out the line of
the exact or particular subscriber with
whom the calling subscriber desires to com-
municate. In this way, the said subscriber’s
individual trunk-selecting switch mecha-
nism may give the calling subscriber any
one of a certain group of trunk-lines—that
is to say, any one of a certain number of
trunk-lines running to & particular class or
group of “first-selectors”, as any “first-se-
lector” in this particular group will serve
the calling subscriber’s purpose. After this,
the said “selector” then gives the calling
subscriber any one of a number of trunk-
lines running to a certain grotp of “connec-
tors”, inasmuch as any one of such “con-
nectors” will serve the purposes of the call-
ing subscriber. After this, however, the
“connector” not only picks out a certain
group of subscribers’ lines, or a certain level
of subscribers’ lines, as it is called, but also
then proceeds to pick out a particular mem-
ber of such group of subseribers’ lines, inas-
much ag the calling subscriber must now
have this particular line and no other. In
other words, and up to the time that the cail-
ing subscriber begins operating the ‘“con-
nector”, the operations consist entirely in

* the automatic selection by trunk-selecting

machinery of varions idle trunk-lines which
are all common to different subseribers of
the exchange; but as soon as the automatic
machinery has given the calling subscriber

- trunk-line connection with a “connector”,

the operation is then completely under the

. control of the calling subsecriber, and con-
#ists in picking out and making connection
with the line of the particular subscriber”
with whom the calling subscriber desires to

communicate. In a general way, and as far
o8 the mechanical eonstruction is goneerned,

the said “selector” may be of the type shown
and described in Patent No. 815,321, granted
March 13, 1906, to Keith, Erickson & Erick-
son, A “selector” of this character is shown
more or less diagrammatically in Fig. 29,
the frame of the “selector” being omitted
for convenience of illustration, and certain
switch-contacts and other devices being
shown in a simplified form with a view to
more clearly illustrating the operation.

In the “selector” which is shown in Fig.
29, and which is indicated in a still more
simple manner in Figs. 26 and 27, there
are some novel features, such as special cir-
cuits, relays and contacts, but these will be
pointed ocut and explained in connection
with the operation of connecting one sub-
scriber’s line with another. The elements
and construction of the said “selector” will
be readily understood by those skilled in
the art, and in a general way are as follows:
In Fig. 29 the “first-selector” D is shown
with the bank 250 of trunk-line-terminals
beneath it, while the private-bank 251 is
located just above the latter. The switch-
shaft 252 is vertically disposed on the front
of the switch-frame, and is retained con-
nected therewith by bearings which are not
shown. The shafi may be moved longi-
tudinally in said bearings and then rota-
tively by ratchet and pawl electro-magneti-
cally-operated mechanism, the vertical or
Iongitudinal movements occurring first.

Among the functions of the shaft an impor-.

tant one is that of holding the line-wipers
253 and 254 and the private-wiper 255. The
first two wipers comprise a set distinct from
the latter, but both sets are located within
range of the contacts of their respective
banks 250 and 251. Said wipers are not
only insulated from the shaft, but from each
other as well. Among the details that are
associated with the shaft is a cam piece 256
which is of a split sleeve design and secured
to the shaft by a screw 257. The general
shape of said cam, in section at right angles
to the shaft, is that of an oval with. the
smaller end thereof on the side farthest away
from the said screw. Said cam abuts on a
hub 258 which is shrunk to the shaft near
the middle of the latter. This hub carries
a set of longitudinal teeth 259 that serve,
as will be disclosed, to enable the forward
rotation of the shaft and as a locking
means against backward rotation of same.
On the neck portion of said hub there is
formed a set of circular teeth 260 that serve
in turn as a means through which the raising
of the shaft is accomplished, and for locking
it when raised. These circular teeth
traversed by a groove 261 into which the
end of a so-called shaft-rest 262 normally
projects; but when the shaft is rotated, sny
one of the said circular teeth which may

be at the proper height slides onto the emd IF
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“the vertical-arm and extends
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of said rest. The end of said rest is, of
course, adapted to fit the circular grooves
between said circular teeth. The upper sur-
face of the engaging end of the rest is level,
but the under side is chamfered to form a
bevel that corresponds to the upper slope of
the circular teeth. Above the hub 258 the
shaft carries an arm 263, known as the nor-
mal-post-arm, which, while the switch-shaft
is at rest, and while the shaft-rest occupies
the slot 261, is retained against the normal-
post 264 by the coil-spring 265. The said
normal-post-arm normally retains a shaft-
controlled spring 266 in contact with a con-
tact-point 267 located beneath it; buf when
the shaft is raised said spring flexes out of
contact with it. Among the magnets al-
lotted to the “first-selector” some are used
as relays and others as operative magnets.
The magnets 269 and 270 are among the
former kind and are known as the vertical
and rotary line-relays. By means of their
respective armatures 271 and 272, the
springs 273 and 274 are controlled with re-
spect to the ground-spring 275. Said
springs are comprised in energizing circuits
of operative magnets that raise and rotate
the shaft. The magnet 281 with its arma-
ture 282 and springs 283 and 284 constitute
the back-release-relay which is used for re-
storing the switch after it has seized a trunk-
line, when such release is desired. Of the
operative magnets the magnet 285 is known
as the vertical-magnet and has allotted to
it a so-called vertical-armature 286 sup-
ported by pivots 287 beneath the vertical-
magnet. Whenever the coils 288 and 289 of
said magnet become energized, the armature
286 is attracted; and when the magnetism
ceases the refracting-spring 290 restores said
armature to its normal position. The up-
ward movement of the armature is -limited
by the pole-pieces of the magnet-coils 288
and 289, and the lower limit is marked by
a section of the switch-frame that passes
under the arm 291. Said arm is known as
forwardly
from the vertical-armature 286, of which

Jlatter it is a part. The vertical-arm carries

on its end a so-called vertical-pawl 292
which, when the vertical-armature is at-
tracted, meshes with some one of the cir-
cular teeth 260 to raise the shaft. Normally,
the under surface of the upper section of
said pawl rests against a piece that is se-
cured to the switch-frame and that retains
the pawl away from the circular teeth.
When the vertical-armature is attracted, as
the pawl rises, a retracting-spring 293
thrusts the forward side of the pawl to-
wards the circular teeth 260. As soon as
said pawl clears its normal-rest and by the
time that the vertical-armature strikes the
pole-pieces the vertical-pawl strikes, with
the rear surface of its upper section, a

1,686,088

bumper piece, which latter constitutes a part
of the switch-frame. Therefore, the shaft
is prevented from being raised more than
one notch at a time by its own momentum.

Tt is clear then that the pawl 292 not only

raises the shaft, but that it also acts as a
lock at the end of each stroke. The vertical-
arm has also an L-shaped piece 294 on its
under edge that engages a so-called release-
link 295 of flexible spring material. Said
link carries an aperture 296 on its front
end, and is secured to the armature 297 of
one of the operative magnets 298, known
as the release-magnets. Said armature is
suspended from the frame by the supports
299, and is normally retained by the spring
300 away from the pole-piece of the release-
magnet. A sfop is suitably provided be-
hind said armature to limit its movement
when retracted. The “first-selector” is pro-
vided with a peculiarly shaped mechanism
301, known as the double-dog. It is pivoted
so that it may swivel about a vertical axis
that passes through the pivots 802. On its
front side said double-dog divides into two
dogs 303 and 304, so situated and con-
structed that the dog 303 may cooperate
with the circular teeth 260 while the switch-
shaft is raised and in normal rotary posi-
tion, and so that the dog 304 may engage
the longitudinal teeth. 259 when the shaft
is rotated. To the left of the pivots 302 the
bedy of the double-dog extends rearwardly,
and projecting down. therefrom is an arm
305 that comes into play during the releas-
ing of the switch. Near the extremity of
and on the upper side of said body a pin
or lug 306 projects upwardly. Said lug is
normally caught in the aperture 296 of the
release-link - 295, and because of the ten-

sion in the spring 300 the dogs 303 and 304

are retained away from thé shaft. At the
first . stroke of the vertical-armature, the
link 295 is drawn away from the lug 306
by the piece 294, and then the double-dog
is rotated by the retracting-spring 307 so
that the dog 303 falls under the first circu-
lar tooth, and so that when the vertical-

armature returns to its normal position the

said shaft is retained by said dog in its
new position. The release-link 295, while
the double-dog is free, rests with its end up-
on the lug 306, but out of locking engage-
ment therewith. When the vertical-arma-
ture is energized a second time, the shaft is
raised a second step, and the dog 303 at the
second stroke passes from under the first
tooth to a position under the second tooth,
holding the shaft again; as explained. The
release-magnet 298 is composed of two coils
like the vertical-magnet 285, but, for conven-

ience of illustration, only one coil is shown..

If, while the shaft is raised, the said release-
magnet should be energized, the release-

armature 297 is attracted, and the release-
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link 295 is thrust forward to catch the lug
306 in the aperture 296. .Upon the de-ener-
gization of the release-magnet the retract-
ing-spring 300 then withdraws the dogs 303
and 304 from the shaft, which latter, being
deprived of its termaporary support, then
falls to normal position by its own weight.
After the shaft is once raised it may be
rotated by a second operative magnet 308,
kmown as the rotary-magnet. Said magnet
has two colls 309 and 310 and, unlike the
vertical-magnet, has its armature
pivoted in 2 vertical plane. Said armature
may. be moved about a vertical axis that
passes througn the pivots 312. The limit of
the movement of said armature toward the
rotary-magnet is determined by the pole-
pieces of said magnet, which movement is
produced by the rotary-magnet itself. . The
motion of the armature in the opposite di-
rection is produced by the retracting-spring
313, and is limited by a switch-stop behind
the so-called rotary-arm 814, This arm, like
the vertical-arm, carries a so-called rotary-
pawl 815, Similar to the vertical-pawl, said
rotary-pawl normally rests sgainst a stop
that retains it away from the, longitudinal
teeth, and when the rotary-srmature is at-
tracted it is drawn into engagement with
the longitudinal teeth by a spring 316 that
is attached between the rotary-arm and the
vear of said pawl. By the time that the
rotary-armature stvikes the pole-pieces of
the volary-magnet, the rotary-pawl also
strikes a bumping-post, as does the vertical-
pawl, and locks the shaft against further
advance by the force of ils own momentum.
At the end of the fist rolary step the dog
304 falls behind the first longitudinal tooth,
so that when the rotary-pawl falls back
retained. Xt should be evident
that as the shaft is rotated the vertical-dog
303 is withdrawn from the groove of the
circular tooth below which it has been rest-
ing by the passage of the rotary-dog 304
over the lengitudinal tooth over which it
has to slide af the time; but at the beginning
of the rotation the tooth which has been
caught by the vertical-dog slides onto the
shaft-rest 262, and in this way the shaft is
still held raised after the rotatiop begins.
The rotary-srmature is pmviéed with a
so-called interrupter-finger 817 that sepa-
rates the interrupter-springs 318 and 319
whenever the rotary-armature is attracted,

‘and also with a rotary-armature-finger 320

that exercises certain controlling influences
over the armature 321 of one of the op-
erative magnets, namely, the private-mag-
The said private-armature 321
works in a vibratory manner about a hori-
zontal axis that passes through the support-
ing points 823. This armature is formed
with a forwardly-projecting arm 824, the
latter having two flat surfaces in an approxi-

311
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mately horizontal plane. TFurthermore, the
end of said arm is bent downwardly at a
right angle and carries certain mechanical
details, namely, a lateral arm 325 which is
designed to control circuits comprising the

-private-springs 826, 327 and 3828, and a

tooth-escapement which includes two flexible
springs 329 and 330, each of which is riveted
by one end to the arm 324, one on the upper
side and the other on the lower. The upper

‘epring is straight and has formed on its end

two tooth projections 331 and 332 which
extend downwardly, while the lower one is
bent down and at a right angle again to the
front. This double angle on the lower

‘spring is so designed that the latter may clear

the bent portion of the private-arm, against
which portion the said spring rests with a
degree of tension, and so that space is
afforded in front of said bent portion to re-
ceive two other tooth-shaped upwardly-pro-
jecting pieces 833 and 834 that ave formed
on the forward end of the escapement-
spring 3829, and which are sustained in
juztaposition to the upper teeth, but slightly
to the rearward of them. A retracting-
spring 335, suitably located, holds said
armature normally away {rom the private-
magnet pole-piece. A well-known auxiliary
switching mechanism common to such
switches is the so-called side-switch. It is
shown in ¢onnection with the “firsi-selector”
D and comprises an arm 326 which is se-
cured lo the switch-frame in such a manner

that it may be made to swivel in a vertical

plane about the pivots 337. The right ex-
tremity of said arm is drawn out into a fin-
ger 338 that works in conjunction with the
escapement-teeth previously described. Said
teeth, in a manner to be explained, reduce
the outward movement of the side-switch to
& step-by-step motion,  which movement is
produced by a retracting-spring 839. At the
base of the finger 338 a lug 340, which is

‘bent to the front, is adapted to strike the

cam 256 at a suitable time. Whenever the
shaft is rotated, however, said cam is car-
ried beyond the reach of said lug, and after
that the finger 338 simply falls against the
tooth 334. Near its left extremity the arm
336 carries a number of wipers 341, 342, 343
and 344 suitably mounted upon a pin 845
and insulated therefrom and from each
other. Said wipers are known as the side-
switch-wipers, and are adapted to be op-
erated by the private-magnet and escapement
device previously explained. If the private-
magnet is energized once, the private-arma-
ture is then drawn down once and then re-
stored to its normal position. The escape-
ment-finger 338 then passes from behind the
tooth 833 onto the rear of the tooth 331,
upon the downward stroke of the private-
armature 321, and from behind the latter
tooth upon the return stroke. As soon as
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the escapement-finger clears the latter tooth,
the retracting-spring 339 draws the side-
switch to the second position, where it is
stopped by the lug 340 when it strikes the
cam 256. TImmediately, then, the rotary-
magnet becomes energized, the shaft is ro-
tated, and the cam passes away from reach
of the lug 340; then the finger 338 of neces-
sity falls against the tooth 334, because of
the tension in the spring 339. The rotation
of the shaft results when the rotary-arma-
ture 311 is attracted by the rotary-magnet;
and, at the same time, the rotary-armature-
finger 320 depresses the private-armature 321
and causes the finger 338 to disengage from
the tooth 334 and to advance against the
tooth 332; then, as the rotary-armature re-
turns to normal position, when the rotary-
wagnet de-energizes, the private-armature,
upon following the finger 320, permits the
escapement-finger 338 to escape from the
last tooth 332, at which instant the side-
switch passes to third position with the said
finger 338 resting against the side-switch-
stop 846. In their normal positions the side-
switch-wipers 341, 342, 343 and 344 engage,
respectively, with the contact-points 347,
348, 349 and 350. This position is known
as the first position of the side-switch, at
which time 1t will be clear that the finger
338 is held behind the escapement-tooth 333.
In the second position, while the said finger
is bhetween the teeth 333 and 334, the said
side-switch-wipers engage instead with the
dontact-points 351, 852, 353 and 354, respec-
tively: and when the said finger 338 falls
against the stop 846, the wipers change
their positions into contact with the contact-
points 855, 856, 357 and 358, respectively.
Between the pivots 337 and the wiper sup-
porting-pin 345, a rearwardly-extending
arm 359 on the side-switch-arm 336 supports
on its end, pivotally, one end of a link 360,
the other end of which latter, being bi-
furcated, engages with the lower end of
the double-dog-arm 305 which is constructed
somewhat in the shape of an inverted T.
Should the release-magnet be energized
while the side-switch is in third position,
and, of course, while the shaft is rotated, the
release-link 295, being attached to the release-
armature 297, 1s thrust forward when the
release-armature is attracted and catches
the Iug 306 in the aperture 296. Then when
said release-armature is restored, the spring
300, as before described, withdraws the dog
403 from the circular teeth 260. At the
same time, the arm 305 drives back the link
360, which  latter then rotates the side-
switch-arm 836 about the pivots 337, against
the tension of the side-switch retracting-
spring 339, and thus drives the finger 338
between the springs 329 and 330 to a posi-
tion behind the tooth 333, locking the side-
switch in the first or normal position. The
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switch-shaft being unlocked by the removal

of the dog-support 304, and being thus left
free, is rotated by the coil-spring 265 until
the end of the shaft-rest enters the slot 261,
at which time the shaft drops to its normal
position. Therefore, after the switch has
been operated, the energization and de-ener-
gization of the release-magnet is sufficient
to restore the switch completely to its nor-
mal position. Since the line and private
banks are each provided with ten rows of
contact-terminals, each row consisting of
ten sets of contacts, the shaft is so con-
structed that it may be raised to any one of
ten levels, and at each level it may be ro-
tated ten successive steps in order that the
wipers which it carries may be placed in
connection with any one of the terminals of!
the ten sets of contact-terminals in each
level. It will be noticed that the release-
link 295 is made with a laterally-projecting
extension 361. This extension is designed to
operate a ground-spring 362 with respect
to a contact-point 363, as follows: When
the link 295 is withdrawn from the lug 306,
the said member 3681 passes out of normal
engagement with the spring 862, and per-
mits the latter to fall against the con-
tact-point 363. The said contact-point, it
will be noticed, is connected directly with
the shaft-controlled spring 266. Now when
the release-magnet 293 is energized, the link
295 is thrust forward and falls over the lug
306, and then the arm 361 falls in front of
the said spring 362. Therefore, when the
release-armature is retracted, the said spring
is withdrawn from contact with the contact-
point 363. The object of this construction,
and of the shaft-springs 266 and 267, will
be clearly described.

The “conrfector” E may be of any suitable,
known or approved type or character, but is
preferably of the general type shown and
described in Patent No. 815,176, granted

March 13, 1906, to Keith, Erickson & Krick-

son. This “connector” is shown more or
less diagrammatically in Fig. 30, the essen-
tial mechanical elements being shown in per-
spective, and the frame of the machine being
omitted for convenience of illustration.
Also, in thig simplified .illustration of 2
“connector” of a well-known type, certain
of the parts, such as switches, contacts and
other devices, have been shown in a simpli-
fied form, so as to more clearly illustrate
the cireuits and mode of operation. The es-
sential elements and the construction of the
said “connector” will be readily understood
by those skilled in the art, and in a general
way are as follows: Fig. 30 shows the “con-
nector” E, which has many of its parts and
circuits very similar to those of the “first-
selector.” The line and private banks 379
and 380 will be recoghized. The .switch-
shaft 381 is identical with the “first-selector.
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shaft” and is, therefore, provided with the
line-wipers 382 and 383, the private-wiper
384, the cam 385, longitudinal and circular
teeth 386 and 387, respectively, the normal-
post-arm 388, and the coil-spring 889. The
satd normal-post-arm 388 has under its con-
trol ‘a spring 390 which, while the shaft is
down, is kept out of contact with the con-
tact-point 391, but with which latter it
engages when the switch is in operation.
The vertical movement of the shaft is, of
course, produced through the medium of
the vertical-magnet 892, vertical-arm 393
and vertical-pawl 894, the said vertical-
arm 393 being supplied with the L-
shaped piece 895, as usual. The release-
magnet 396, however, has its armature 397
on’the right instead of on the left side,
which armature is constructed with an elon-
gated front extremity 898 that reaches as
far as the middle section of the body of the
double-dog 399. The release-link 400 is un-
der the control of the L-shaped piece 395,
but it is permanently secured to the switch-
frame by the pin 401. The double-dog has
the usual vertical and rotary locking-dogs
402 and 408, respectively, and the side-
switch releasing-arm 404; while on the up-
per side of the body of the double-dog the
lue 405 that is caught by the release-link
400, in the aperture 408, 1s in its usual po-
sition. When the release-magnet. of the
“connector” is energized, the release-link
400, instead of being thrust forward to catch
the said lug 405, remains where it is, and
the double-dog 399 is struck by the arma-
ture 397—at a point to the right of the bear-
ings 407—by the end 398 of the release-ar-
mature 397; so that the lug 405 is driven
under the aperture 406, in which latter the
lug is caught and held by the release-link
400. The double-dog 899 is thus prevented
from returning to its operative position
when the release-magnet becomes de-ener-
gized. The rotary-magnet 408 has a rotary-
armature 409 that is quite simple. This lat-
ter is provided with only a vertical-arm 410

upon the extremity of which the rotary-

pawl 411 is located. The rotation of the
shaft is produced in a manner similar to
that described in connection with the “first-
selector”, each time that the rotary-magnet
is energized. The private-magnet 419, the
private-armature 413, springs 414 and 415,
escapement-teeth 416, 417, 418 and 419 and
the arm 420 are identical with the similar
parts of the “first-selector.” The said arm
420, however, controls the private-springs
421, 422, 423 and 424, so that when the pri-
vate-armature 413 is down the first two of
said springs are separated and the last two
hronght into contact; and when the said ar-
mature is up.the reverse takes place—that
1<, the springs 421 and 422 close, and the
springs 423 and 424 separate. In the side-

Qa1

switch of the “connector” the side-switch-
arm 425, escapement-finger 426, cam-lug 427,
side-switch-stop 428 and retracting-spring

429 on one side of the pivots 480, and the

member 431, link 482, side-switch-wipers
433, 434, 435 and 436, together with their
corresponding contact-points 437, 438 and
439; 440, 441 and 442; 443, 444 and 445,
and 446, 447 and 448 on the other side, con-
form to like parts of the “first-selector” side-
switch. Among the relays of the “connee-
tor” the vertical-line-relay 449, by its ar-
mature 450, can flex the spring 451 against
the ground-spring 452, and the spring 453
toward the spring 454, when said relay Is en-
ergized. The rotary-line-relay 455 in the
same manner, by its armature 456, when the
relay is magnetized, forces the spring 457
against the same ground-spring 452, and
permits the spring 454 in turn to bend to-
ward the spring 453. Said two springs 454
and 453 are so adjusted that they then come
into contact when the two armatures 450 and
456 are attracted at the same time. The
ringer-relay 458 is a feature common to all
“conmectors” of the type under consideration,
and is adapted when magnetized to discon-
nect the terminals of the called line from
those of the calling line, and to place across
the former the terminals of the ringer-gen-
erator J. This operation is accomplished
through the medium of the armature 459 and
the ringer-relay-springs 460, 461, 462, 463,
464 and 465. It will be more clearly pointed
out in the description to follow that when 100
one subscriber calls another subscriber his
(the calling subsecriber’s) individual appa-
ratus is rendered inactive and, therefore, is
withdrawn from his direct control for pur-
poses that will be made clear. Evidently, 105
then, when one subscriber has called an-
other, the called subscriber is unable to make
a call unless he is furnished with some means
by which he may destroy the connection
that has been established with his line. 110
With the end in view of attaining this ob-
ject, the “connector” is provided in addi-
tion with a so-called back-release-relay com-
prised of two coils 466 and 487. These two
coils have under their control two springs 115
468 and 469, and when the armature 470 of
the coil 466 is attracted by said coil, when
it is energized, the spring 468 is foreed in
the direction of the spring 469, while the ar-
mature 471, when the other coil 467 is ener- 120
gized, forces the spring 469 toward the
spring 468. The adjustment is such, how-
ever, that only when the two coils become
energized simultaneously do the said springs
468 and 469 come into engagement. The 125
back-release-relay is designed to control cir-
cuits that comprise the release-magnet of the
“connector”, and by means of which a called
subscriber may destroy connection with his
own line. The release of the “first-selec- 13¢
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tor”, it has been pointed out, does not occur
until the de-energization of the release-
magnet; but the release of the “connector”
occurs immediately upon the energization of
the release-magnet of the latter. Should
the “connector-shaft” 381 be raised at the
time when the release-magnet is energized,
the release-armature 397, as above stated,
kicks the double-dog 399 under the release-
link, which latter then catches the lug 405
and holds the said double-dog out of engage-
ment with the shaft. The shaft being free,
in the same manner described in connection
with the “first-selector”, returns to its nor-
mal position.

Referring to Figs. 27 and 28, it will be
understcod that the individual trunk-select-
ing mechanism C, associated with the calling
line of the sub-station A, is identical with
the individual trunk-selecting mechanism F
associated with the called line that leads to
the subsstation B?, and needs no explana-
tion since like parts are likewise represent-
ed. When reference is made to parts of the
individual trunk-selecting mechanism F of
the called line, it will be understood that
their functions and connections are the same
as those already described in connection with
the individuval-switch C. ‘

It will also be understood that the sub-
scriber’s substation equipment may be of any
suitable, known or approved character, it
being essential that each subseriber be pro-
vided not only with means for transmitting
the electrical impulses necessary for operat-
ing the automatic trunk-selecting switch-
ing machinery, but also with means for ef-
fecting the ringing of the bell at the called
subseriber’s station, and for then carrying on
telephonic communication with the called
subseriber as soon as the latter answers. As
shown in Figs. 27 and 28, the subscribers’
equipments at the calling and called sub-
stations A and B! comprise an arrangement
whereby the removsl of the receiver from
the switch-hook causes the trapsmission of 8
preliminary electrical impulse for operating
the subseriber’s individual trunk-selecting
switch mechanism. Consequently, as scon as
the subscriber begins transmitting the elec-
trical impulses which represent the different
digits of the called number, a “first-selector”
is then ready and in waiting to receive these
impulses. Also, as shown, the arrangement
is such that the hanging up of the receivers
will operate to automatically restore all of
the switching machinery, and thus discon-
nect the calling subscriber’s line from that
of the called subscriber. It will be under-
stood that the different instrumentalities em-
bodied in the sub-station equipment can be
of any suitable, known or approved charac-
ter, and that the drawings are shown simply
in diagram; and as thus illustrated, the con-
struction of the sub-station equipment is as
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follows: At sub-station A the switch-hook
472, recognized by its peculiar construction,
is made with a number of cam-like arms
478, 474, 475, 476 and 477. The primary
circuit at said station comprises the primary
winding 478 of the induction-coil 479, a
transmitter 480, and a couple of springs 481
and 482 through the medium of which the
said circuit is maintained closed or open,

depending upon whether the hook is up or i

down. Said hook is held pivoted by one end
to the screw 483, and is forced to rise, when-
ever the weight of the receiver 484 is re-
moved from 1t, by a suitable switch-hook-
spring not shown. The secondary ecireunit

omprises the said receiver 484 in series with
the secondary winding 485 of the induction-
coil 479, two springs 486 and 487 identified
with the signaling-button 488, and two sec-
ondary eircuit-springs 48¢ and 490. The
vinger circuit at said sub-station includes
the ringer 491, the ringer circuit-spring 492,

with which latter the switch-hook 472 closes

contacs, while it 15 down, by means of the
cam-arm 476. The said ringer circuit is
normally bridged across the main line; but
while the hook is up, however, the said
bridge is open, because the said spring 492
and the cam-arm 476 are removed apart.
The cam-arm 474 controls the continuity of
a ground circuit between the - so-called
ground-post 493 and the grovad terminal &*
through the medium of two springs 494 and
495 that are included in said circuit, The
sub-station has three other springs 496, 457
and 498 which are known as the release-
springs and by means of which the main
Iie-conductors may be grounded simultan-
eously for the purpose of restoring the ex-
change spparstus, In 2 manner that will be
fully explained. When the hook is de-
presged, as it dascends, the said relesse-

springs are forced together by the eam-arm
477, which latter then engages the laterally-
projecting extremity 499 upon the spring
498. The engaging portions of the cam 477
and spring 496 are constructed with their
surfaces 2t an angle to each other, so thst

o)

ns the hook goes down one surface of the
projection 499 is engaged by the cam-arm,
and when it rises the opposite surface is met.
In this way, when the hook goes down, the
spring 496 is forced into electrical connec-
tion with the springs 497 and 498, and when
the heok rises it is shoved in the opnosite
direction. It will be seen that at the limi¢
of each stroke of the hook, both up and
down, the cam-arm 477 clears the spring 496.
The eslling devide employed by the sub-
scriber comprises two push-buttons 500 and
501, two contact-points 502 and 503, two
springs 504 and 505 and the so-called

" ground-post 493. The spring 504 and con-

tact 502 are normally in contact, as well as
the spring 505 and contact 503; but when
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the button 500 is pressed, the spring 504 is
separated from the comtact-point 502 and
connected with the ground-post 493; and
when the button 501 is pressed the second
spring 505 is pressed onto the same ground-
post’ after leaving the contact-point 503.
There is an additional spring 506 which,
when the switch-hook is raised, is connected
to ground at the ground point G*, and with-
which the cam-arm 473 engages when the
switch-hook rises. One surface of this
spring is insulated, while the other presents
a metallic surface, and it is this metallic
surface that the cam-arm 473 meets when
the switch-hook rises. When the switch-
hook descends, however, the cam-arm 473
passes over the insulated surface without
making electrical connection with the said
spring. The said cam-arm 473 is electrically
attached to the switch-hook itself, while the
switch-hook in turn is connected with the
rotary side of the main line. The adjust-
ment of the ground circuit-springs 494 and
495 1s such that as the switch-hook rises,
the said ground springs close contact be-
fore the cam-arm 473 leaves the ground
spring 506. With such an adjustment, it will
be evident that a ground impulse will be
sent over the rotary side of the main line,
as already stated, when the subscriber re-
moves his receiver from the switch-hook.

VWhile in the diagrams only two sub-
scribers’ lines have been indicated, namely,
the calling subscriber’s line and the called
subscriber’s line, it will be understood that
the exchange may include any suitable num-
ber of subsecribers’ lines, according to the
size and capacity of the exchange. As illus-
trated, each subscriber’s line not only ter-
minates in his individual trunk-selecting
switch mechanism, but also has permanent
connection with the multiple line-terminals
of the different “connectors”, any one of
which can be used for g¢btaining connection
with his line. The resistances of the differ-

“ent relays can be changed or varied to suit

the requirements of different cases, but, as
shown, the relays and electro-magnets of
my improved automatic trunk-selecting
switch echanism, comprising the dif-
ferent subscribers’ individual trunk-selecting
switches, may have their different resistances

adjusted as follows: The line-relay 95 may.

be of 500 ohms resistance; the auxiliary-re-
lay 108 of 1000 ohms; each of the coils of
the operative magnet 158 of 20 ohms; the
busy-release-relay-coils 211 and 212 of 500
ohms each; and the auxiliary-busy-release-
relay 213 of about 100 ohms.

With the foregoing construction and cir-
cuit .arrangement, the operation by which

‘the subscriber at sub-station A obtains con-
.nection with the sub-station B! is as follows:

It will be assumed that sub-station A is sub-
station #400 and that sub-station. B is

\:

- 28

#220. Then, if the subscriber at the first
sub-station wishes to establish connection
with the sub-station #220 he will remove
his receiver 484 from its resting place, there-
by permitting the switch-hook 472 to rise.
As a direct result, the ground springs 494
and 495 close into contact, as well as the
secondary circuit-springs 489 and 490. The
ringer circuit is broken at the instant that
the cam-arm 476 leaves the ringer spring
492, after which the cam-arm 473, by en-
gaging with the conducting part of the
spring 508, sends a ground impulse over
the rotary-line-conductor 550. -The ground-
ing of said line-conductor energizes the line-
relay 95 through the following cireuit: frowm
ground G* through the ground springs 495
and 494, conductor 551, preliminary impulse
spring 508, cam-arm 473, switch-hook 472,
conductors 552 and 558, contact-point 508,
spring 505, rotary-line-conductor 550, line-
relay-springs 99, 100 and 101, conductor 554,

19
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80

86

line-relay .95, conductors 555 and 556 to the

non-grounded terminal of battery B and to
ground G. As soon as the said line-relay 95
becomes magnetized, its armature 96 op-
erates the line-relay-springs in such manner
that the spring 101 is separated from the
springs 99 and 100 and forced into contact
with the spring 102. At the same time, the
springs 103 and 104 are forced into contact,
and the springs 99 and 100 spring out of
engagement with each other. Kurthermore,
the operation of the said armature 96 shifts
the subscriber’s line-bank 32, so that the
line-spring terminals of said bank are shift-
ed opposite their corresponding trunk-line-
contacts. At the same time, the spring-con-
tacts 60 and 81 are moved into engagement
with the busy circuit contact-points 83 and
82, respectively. The adjustment of the line-
relay-springs is such that when the line-
relay ‘95 is energized, the line-relay-spring
101 engages the adjacent spring 102 before
it leaves the spring 100. Therefore, the

‘energizing ecircuit through the said line-

relay is changed even while the said relay
is energized. After the line-relay-springs
have been shifted, the energizing circuit
through said relay extends from ground G®
through the circuit-breaking springs 220
and 219, conductor 557, spring 91, contact-
point 90, conductor 558, auxiliary-relay-
springs 112 and 111, conductor 559, line-re-
lay-springs 102 and 101, conductor 554,
through the said relay 95 to the non-ground-
ed terminal of battery B and to ground G.
At the same time that the shifting of this
circuit through the line-relay occurs, a sec-
ond circuit is established that comprises the
individual-switch operative ‘magnet "T58.
This circuit is completed as soon as the line-
relay-springs 103 and 104 become engaged,
and the current passes from ground G*
through the auxiliary-relay-springs 114 and
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113, conductor 560, springs 104 and 103,
conductor 561, off-normal springs 123 and’
122, conductor 562, operative magnet springs
172 and 173, conductors 563 and 564, mag-
net 158, conductors 565 and 556 to the non-
grounded terminal of battery B and to
ground G. As an immediate result, the
armature 162 of the magnet 158 becomes
attracted, and the tripper-bar 116, in a
manner explained, tilts the bank 82, since
the downwardly-extending arm 48 has been
shifted in front of its corresponding tripper-
bar iug 117. As a vesult, the arm 48 is
forced beyond the locking-spring 119, so
that as long as the magnet 95 is retained
magnetized the bank 32 will remain tilted,
It will be evident, from the construction al-
ready described, that as soon as the arma-
ture 162 is attracted, the latter then forces
the spring 173 from the spring 172. The
separation of said two springs will, of
course, destroy the original energizing cir-
cuit through the magnet 158, but said
springs are so adjusted that they do not
separate until after the armature 162 forces
the interrupter-springs 168 and 170 into eu-
gagement. The energizing circuit through
the magnet 158 is then changed, even whiie
the sald magnet is energized, and the cur-
rent in the last eircuit established passes
from ground G* through the springs 170
and 168, conductors 566 and 564, through
the said magnet 158 to the non-grounded
terminal of battery B and to ground G. As
shown more clearly in Fig. 8, the said
springs 168 and 170 are cleared by the arma-
ture 162 just about the time that the said
armature strikes the pole-pieces of the mag-
net 158, at which instant the energizing cir-
cuit through the said magnet is destroyed
and the armature 162, by suitable retracting-
springs, is restored to its mormal position.
Assuming that at the time the subscriber
goes to make his call the trunk-line terminal-
bar 10 is drawn up in readiness for connec-
tion; then when the armature 162 is attract-
ed by the magnet 158, the said bar is re-
leased by the locking-dog 179, which former
is restored by its corresponding restoring-
springs 137. It will be clear, then, that as
the said bar 10 returns toward its normal
position, the springs 66, 54 and 38 engage
with the contact projections 25, 24 and 23,
respectively. At the same time, the locking-
dog 180 catches the bar 9 in the ratchet 149,
so that when the armature 162 is released

the bar 9 is drawn into selective position

and placed in readiness to be seized by the
next calling subscriber. At the instant that
the contact-point 23 closes in connection with
the spring 38 of the subscriber’s terminal-
bar 32, the auxiliary-relay 108 is short-cir-
cuited through ground for an instant. This
short-circuit extends from ground G2
through the springs 220 and 219, conductor
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557, springs 91 and 90, conductor 558, anx-
thary-relay-springs 112 and 111, conductor
559, springs 102 and 101, conductor 507,
auxiliary-relay 108, conductor 568, to the
spring 38, and thence through the contact-
point 23 to the conductor 569 and through
the conductors 570 and 571, springs 266 and
267 of the “first-selector” and to ground G°.
It will be understood, of course, that the
individual-switch-springs 90 and 91 are so
adjusted that the locking-dog 179 releases
the trunk-line terminal-bar 10 before the
said springs are separated; but us soon as
the said springs do separate, the energiz-
ing circuit through the line-relay 95 is again
changed and established in series with the
auxiliary-relay 108. The current through
this last established circuit passes frowm
ground G® of the selected “first-selector” D,
through the springs 267 and 266, conductors
571 and 570, conductor 569 to the contact-
point 23, and through the spring 38 to the
conductor 568, through the auxiliary-relay
108, conductors 567 and 554, line-relay 93
to the non-grounded terminal of battery B
and to ground G. The current that passes
through the line-relay 95 in this last circuit
is considerably weaker than the current that
originally flowed through said coil, since it
is connected in serics with the auxiliary-rve-
lay 108; but since the armature 96 is in its
attracted position, this last current is suffi-
ciently strong to maintain the said arma-
ture against the pole-piece of the relay.
However, the winding in the auxiliary-relay
108 develops sufficient strength at said reluy
for the operation of its armature 109. ¥When
the auxiliary-relay 108 attracts its armature
109, the springs 114 and 112 are forced away
from their corresponding springs 118 and
111, It might be expected that when the
armature 162 of the main operative magnet
158 returns to its mormal position, the en-
ergizing circuit through said magnet would
be re-established as soon as the operative
magnet-springs 172 and 173 re-engage; but
the energizing of the auxiliary-relay 108
follows so quickly upon the attraction of
the armature 162 that the original circuit,

comprising the auxiliary-relay-springs 114 11

and 113, is destroyed by the operation of
the auxiliary-relay-armature 109, and as a
consequence the magnet 158 is energized but
once. It will no doubt be evident that the
provision of the interrupter-springs 168 and
170, in connection with the magnet 158, is
designed to maintain the energized condi-
tion of the magnet 158 after the springs
172 and 173 are forced apart, and to render
positive the action of the magnet 158 upon
the armature 162. At the instant that the
subscriber’s bank terminal springs 66 and
54 engage the-projecting contacts 25 and
24, respectively, the subscriber’s line-con-

ductors 572 and 550 are extended to the 13
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{runk-conductors 573 and 574, and thence
to the “first-selector” D, which is connected

with said trunk. Since the busy circuit con-

tact-points 80 and 81 are rigid with the
subscriber’s line-bank terminal 82, and since
the corresponding contact-points 83 and &2
are rigid with the frame of the individual-
switch as a whole it follows that when the
tripper-bar 116 tilts the carriage 32 the con-
tact-points 80 and 81 are thereby removed
from engagement with the corresponding
points 83 and 82. Whenever all the trunk-
line bars from 1-to 10 are busy, however, if
an eleventh subscriber attempts to make a
call, the busy contact-points are not sepa-
rated; and in a manner that will be ext
plained later on, a busy signaling curreut
is then sent to the calling subscriber’s line.

.When the trunk-line bar 10 is released it
shifts, as stated, against the springs 66, 54
and 38, and the said bar is retained suf-
ficiently out of normal position by the ten-

sion in said springs to keep the hooked arm

1386 (Fig. 25), which controls the position
of the stop 149, temporarily out of engage-
ment with the said stop 149, and the end-154
of said stop is retained against the back stop
155 by the spring 157. As a result, the
end 150 of the stop 149 then falls below the
surface of the trunk terminal-bar 10, and if
ten other subscribers of this group in suc-
cession bring their individual-switches into
use, the tenth subscriber will not be able to
seize the trunk-line that terminates in the

' bar 10—that is, after the bar 1 comes into

use, the escapement-tooth 206 allotted to the
bar 10 will not be able to engage the tooth
150 for the.purpose of being held in engage-
ment with the spring finger 146 and so rais-
ing the ratchet-arm 139 that it may be
caught by the dog 180 at the next operation
of the magnet 158; but instead the shaft
201 will rotate until one of the succeeding

-escapement-teeth finds a bar that is not in

use, the stop-arm 149 of which, of course,
will be raised to a position to catch its cor-
responding escapement-tooth in the position
already described. The so-called normal-
line-conductors 575 and 576 are connected
directly with the line of the sub-station
#400, and they terminate in “connector-
banks” associated with “connectors” of the
hundred to which the sub-station in ques-
tion belongs. Therefore, wwhen any sub-
scriber calls the subscriber #400, the con-
nection is made through one of the said
“connectors” over the said normal-conduc-
tors 575 and 576. Associated with said nor-
mal-line-conductors is a private-normal-con-
ductor 577 which, when the said sub-station
#400 is making a call, is connected to
ground. Said private-normal-conductor ter-
minates at the “connector-private-banks” in
contacts that correspond to the terminals of
the normal-copductors 575 and 576. It will

be pointed out that while the private-bank-
contact corresponding to a given line is
grounded, no “connector” can establish con-
nection with the line over which the said
ground is acting as a guarding potential.
It will be remembered that when the con-
tact-point 23 engaged the spring 38, the con-

ductor 568 then becomes connected to ground -

G® at the “first-selector” D. This ground
connection, in addition to retaining the re-
lays 108 and 95 energized, provides a guard-
ing potential at the connector by way of the
private normal conductor 577 to protect the

calling line 400 from interference by other. .

calling subscribers while the said subseriber
#400 is making a call. The subscriber’s
line having been extended to the “first-selec-

8

80

tor” D, in the manner explained, the next °

operation of the subscriber will be directed
to the said “first-selector”. Since the num-
ber to be called is $#220, the calling sub-
scriber, after having removed his receiver,
as explained, presses the button 500 twice,
and then the button 501 once. When the
said button 500 forces the spring 504 against
the ground-post 493 twice in succession, two
momentary ground impulses are sent to the
vertical-line-conductor 572 that produce two
momentary energizations of the vertical-
line-relay 269. 'The current through this
circuit passes from the ground terminal G*
at the sub-station #£400 to the ground-post
493, and thence to the vertical-line-conduc-
tor 572, through the conductor 578, indi-
vidual-switch line-spring 54, contact-point
24, conductor 573, side-switch-wiper 343,
contact-point 349, conductor 579, vertical-
line-relay 269, conductors 580, 581 and 582
to the non-grounded terminal of battery B
and to ground G. The vertical-line-relay,
upon attracting its armature 271, places the
springs 273 and 275 in contact with each
other, thus causing the magnetization of the
vertical-magnet 285 each time that the said
armature is attracted. The energizing cir-
cuit through the said vertical-magnet 285
extends from ground G°® through the line-

relay-springs 275 and 273, conductor 583,

private-springs 327 and 326, conductor 584
vertical magnet 285, conductors 585, 586,
587 and 582 to the non-grounded terminal
of battery B and to ground G. Upon the
first operation of the vertical-magnet, the
switch-shaft is raised one step, and at. the
same time, and just before the raising of the
shaft occurs, the L-shaped piece 294 on the
vertical-arm 291 lifts the release-link 295
from ovér the lug 306 and permits the
double-dog to assume its operative position
with the vertical-dog 303 against the cir-
cular teeth 260. Thus when the said link
295 is raised, the arm 361 clears the ground
spring 362, which latter then falls against
the contact-point 363 and maintains the con-
ductor 370 in connecticn with ground. even
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after the shaft permits the springs 266 and
967 to separate. Upon the second energiza-
tion of the vertical-magnet, the shaft - is
raised a second step and retained thus raised
by the vertical-dog 803. Assoon asthe shaft-
spring 266 passes out of engagement with
the contact-point 267, the energizing current
that maintains the line-relay 95 and the
auxiliary-relay 108 at the individual-switch
C changes its circuit and, instead of pass-
ing to ground G® at the “first-selector” D,
reaches the battery over the conductor 588
and through the contact-point 363 and
spring 362 to ground G°. The shaft having

been raised two steps, the line-wipers 253 .

and 254 and the private-wiper 255, of course,
are on a level with the first contact of the
second level of their respective banks. Hav-
ing pressed his button 500 twice, the sub-
scriber then presses the button 501 once, s
stated. As a result, the rotary-line-conduc-
tor 550 is grounded once, and the rotary-
line-relay 270 of the “first-selector” D be-
comes magnetized by the current that then
flows from the ground terminal G* at the
sub-station #400 to the ground-post 493,
thence through the spring 505 to the rotary-
line-conductor 550, conductor 589, indi-
vidual-switch-spring 66, contact-point 25,

conductor 574, side-switch-wiper 344, con-

ductor 590, rotary-line-relay 270, conductor
581 to the non-grounded terminal of battery
B and to ground G. The rotary-line-relay,
by attracting its armature, forces the spring
274 onto the ground-spring 275, and there-
by causes the private-magnet 322 to become
active. A current is established through
said private-magnet from the ground termi-

‘nal G¢ through the springs 275 and 274,

conductors 591 and 592 to the said private-
magnet, thence through the conductors 593,
587 and 582 to the non-grounded terminal
of battery B and to ground G. The private-
magnet being energized momentarily, the
private-armature is attracted once and then
restored. At the downward stroke of said
private-armature, the escapement-tooth 336
clears the escapement-finger 338, which lat-
ter then falls against the escapement-tooth
331 immediately above. Since the said tooth
331 is slightly in front of the lower tooth
336, it follows that when the private-arma-
ture returns to its normal position the es-
capement-finger also clears the said tooth
331, at which instant the retracting-spring
339 draws the side-switch to the second po-
sition where it is stopped by the lug 340
striking the cam 256. The side-switch-
finger 338 will then, of course, be found be-
tween the escapement-teeth 336 and 334, and
the side-switch-wiper 341 will be in engage-
ment with the side-switch contact-point 351.
As soon as the side-switch-wiper and con-
tact-point 'close connection, an energizing
gircuit is established through the rotary-

1,586,033

magnet 308, and the current flows from
ground G to the contact-point 351, thence
through the side-switch-wiper 841 and con-
ductor 594 to the rotary-magnet coil 310,
after passing through which it reaches the
interrupter-springs 318 and 319 and the sec-
ond rotary-magnet-coil 309, passing thence
to the conductors 586, 587 and 582 to the
non-grounded terminal of battery B and to
ground G. The rotary-magnet 308 then at-
tracts the rotary-armature 311 and forces
the rotary-pawl 315 into engagement with
one of the longitudinal teeth 259, causing
the shaft to rotate one step. Just at the
instant before the rotary-armature strikes
the rotary-magnet pole-pieces, the rotary-
dog 304 “falls behind the first one of the
longitudinal teeth, in a manner already de-
scribed, to prevent the shaft from return-
ing to its normal position when the rotary-
magnet becomes de-energized at the instant
that the interrupter-finger 317 forces the
interrupter-springs apart and destroys the
energizing circuit through said magnet.
This interruption occurs just at the time
when the rotary-armature strikes the pole-
pieces.- When the rotary-pawl 315 advances
to engage the longitudinal teeth 259, the
rotary-armature-finger 320 comes into con-
tact with the private-armature 321, produc-
ing a depression of the latter at the same
time that the rotary-pawl produces a rota-
tion of the shaft. As the shaft begins to
rotate, the cam 256 very 'soon passes out
of reach of the cam-lug 340, and permits the
escapement-finger 338 to fall against the
tooth 334 before the rotary-armature-finger
320 has depressed the private-armature 321
too far. Very soon, however, the said tooth
334 is carried below the finger, which latter
then falls against the upper tooth 332 just
at about the time that the shaft-wipers are
rotated onto the first contact of the second

level of their respective banks.

As soon as the energizing circuit through
the rotary-magnet is interrupted, the ro-
tary-armature then begins to return to its
noimal position, and the private-armature
follows up the receding movement of the
rotary-armature-finger 320. The tooth 332
clears the escapement-finger 338 alse, and
the side-swifch springs into third position
with the escapement-finger 338 against the
side-switch-stop 346. The shifting of the
side-switch takes place just before the in-
terrupter-finger permits the interrupter-
springs 318 and 319 to re-engage, so that
by the time they do re-engage the energiz-
ing cireuit that has been described through
the rotary-magnet has been destroyed be-
tween the side-switch-wiper 341 and the con-
tact-point 851. When the motion of the
rotary-armature ceases permanently, the
operation of the “first-selector” comes to an

end? the hne-wipers 253 and 254 having
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. seized upon an idle trunk-line, similar. to
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the trunk-line whose conductors 595 and
596 terminate at the tenth set of contacts
of the second level of the same line-bank.

The seized line is protected from further

seizure by a guarding potential at the pri-
vate-wiper and, therefore, at the first con-
tact of the second level of the private-bank
251, and to all other private-contacts in
multiple. Said guarding potential is estab-

lished by reason of the connection between

the grounded terminal of the battery B and

‘said private-contacts, through the ground

terminal G®, side-switch-wiper 342, con-
ductor 597 back-release-relay 281, conduc-
tor 598 and the private-wiper 255. Simi-
larly, should any “first-selector” tempo-

‘rarily appropriate to its use the second

trunk-line of the same level, a guarding po-
tential will appear at the second private-

bank-contact of the second level of the pri-,

vate-bank 251, as well as at all other pri-
vate-banks in. multiple; and should a third
“first-selector” seize the third trunk on the
same level, a guarding potential will appear
also at the third private-contact of the sec-

-ond level; and should the fourth, fifth, ete.,

and ninth trunks be occupied, guarding
potentials would be found at the fourth,
fifth, ete., as well as at the ninth private-
contact-terminals of the second level of the
private-bank. Therefore, if the first nine
trunk-lines of the second level are busy, a
guarding potential is present at each one of
the first nine private-contacts of the second
level of the private-bank 251. If this con-
dition exists at the time that the calling
subscriber grounds his rotary-line-conduc-
tor by pressing the button 501, the rotation
of the shaft will net terminate as soon as
the wipers have engaged the first terminal
of the level to which they have been raised.
The first nine private-contacts being
grounded, then when the calling subscriber
grounds the rotary side of the line the side-
switch trips into second position, in the
manner described; but then the rotation of
the shaft will begin, not to cease until the
wipers have been carried beyond the last
of the busy trunk-lines—in this case onto
the tenth terminal of the second level of the
banks in question. This operation takes
place in the following manner: The ener-
gizing circuit through the rotary-magnet
being closed, as pointed out, at the junc-
ture when the side-switch-wiper 341 en-
gages with the contact-point 351, the rotary-
armature is attracted by the rotary-magnet
308, and the shaft is rotated one step, in
the manner described, so that the line and

_ private wipers are rotated into engagement

i

with the first terminal of the second level of
their vespective banks. At the same time,
the private-armature is depressed by the ro-
tary-armature-finger, and the intérrupter-

o7

springs 318 and 3819, at the end of the

stroke, are separated by the interrupter-
finger 317. There being a guarding po-

tential at the first contact which the pri--

vate-wiper meets, a circuit is completed
through the private-magnet 822, which ex-
tends from the grounded terminal G of the
battery B, through the private-wiper of
whatever “first-selector” is occupying the
first trunk of the second level in question,

through the bank-multipling conductors

to the contact-point with which the private-
wiper 255 has engaged, thence through said

private-wiper 255, conductor 598, winding’

cf the back-release-relay 281, conductor 597,
side-switch-wiper 342, 'contact-point 352,
conductors 599 and 592 and private-magnet

822 to the non-grounded terminal of bat-

tery B and to ground G. The private-ar-
meature is thereby retained in the depressed
condition, even after the energizing circuit
is broken at the interrupter-springs, and
while the rotary-armature-finger 320 re-
turns to its normal position in respouse to
the retracting tension of the rotary-arma-
ture Tetracting-spring 313, since the eszcape-
ment-finger 338 is held by the upper fore-
most escapement - tooth 332. The side-
switch-wiper 341 being, therefore, retained
in engagement with the grounded contact-
point 351, as soon as the interrupter-springs

“re-engage, the energizing circuit is once

more completed through the rotary-magnet
308. As a result, the rotary-armature is
again attracted, the shaft is rotated one
more step, and the private-wiper 255 is slid
onto tle second terminal of the second level
of the private-bank 251. -Said second con-
tact also being grounded, the energizing cir-
cuit through the private-magnet is still
maintained, so that the side-swilch is still
nct liberated when the rotary - avmature
again returns to its normal position.
Clearly, then, the shaft will be rotated in
a step-by-step manner as long as the pri-
vate-wiper continues to meet with grounded
private - contacts. After having rotated
onto the ninth contact, the private-wiper is
rotated one more step and brought into en-
gagement with the tenth contact of the sec-
ond level of the private-bank; but this last
contact being without guarding potentials,
as soon as the said wiper leaves the ninth
contact the magnetizing circnit-through the
private-magnet that has up to this time
maintained the private-magnet energized is
broken. This occurs at just about the time
when the rotary-armature is at the end of
its attractive or forward stroke, so that the
private-armature which has up to this time
held the side-switch in its second position,
by reason of the magnetizing force that has
now disappeared from the private-magnet,
falls back upon the rotary-armature-finger
and follows said finger as the rotary-arma-
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ture returns to its normal position. Be-
tween the time that the rotary-armature is
released by the private-magnet and the tiine
that the .rotary-armature fully regains its
normal position, the escapement-finger 338
which, during the rotation of the shaft,
has been resting against the foremost tooth
of the upper escapement-spring disengages
from said tooth and permits the side-switch
to pass into the third position. It is then
that the side-switch-wiper 341 leaves the
contact-point 351 and passes onto the con-
tact-point 855. This disengagement occurs
just before the interrupter-springs 318 and
319 re-engage, so that the circuit through
the rotary-magnet is permanently broken in
order that nc further rotation of the shait
may take place during its operation. The
side-switch-wipers 848 and 344 having en-
gaged with the contact-points 357 and 358,
the subscriber’s extended line-conductors
573 and 574 are then extended through the
respective wipers and over the conductors
600 and 601 to the vertical and rotary line-
wipers 253 and 254, respectively. Said
wipers being at the time in engagement
with the tenth contact of the second level
of the line-bank, the calling subscriber is
thus placed in connection with the “connec-
tor.” Tt will be understood, of course, that
the seized or appropriated line is protected
by a guarding potential as soon as the side-
switch-wiper 342 engages the contact-point
356, as previously explained. If.may be
stated at this point that if, after the sub-
scriber has begun to call, and before the
“first-selector” has trunked to the “connec-
tor,” he should desire to discontinue his call,
he may interrupt the operation of the
“first-selector” and restore it by simply
hanging up his receiver on the switch-hook
479. This may occur while the side-switch
is either in the first or second position—it
As a result of restoring the
receiver both sides of the main line will be

grounded simultaneously. The vertical and -

rotary line-relays 269 and 270 will be mag-
netized at the same time, and as a result
the release-magnet 298 of the “first-selector”
will be energized, and the “first-selector”
will be restored. It has been explained that
in its action the release cam-arm 477, as it
passes down, when the receiver is restored,
flexes the release-springs 496, 497 and 498
into contact for a moment. Of these
springs the release-springs 496 and 497 are
connected, respectively, with the vertical
and rotary line-conductors, while the third
release-spring 498 is connected to ground
Gt. Therefore, as & natural result, the tem-
porary union of these three springs sends a
ground impulse over each of the main line-
conductors, with the effect upon the “first-
selector” line-relays already mentioned.
The cwrrent through the vertical-line-relay
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during this release passes from ground G*
through the ground springs 495 and 494,
conductor 551, release-springs 498, 497 and
496 to the vertical-line-conductor 572,
thence to the conductor 578, individual-
switeh-spring 54, contact-point 24, conduc-
tor 573, thence through the said relay to the
non-grounded terminal of battery B and to
ground G.

Through the rotary-line-relay 270 the
current flows from the same ground termi-
nal G! to the release-spring 498, thence
through the release-spring 497 and fo the
rotary-line-conductor 530, conductor 589,
individual-switch-spring 66, contact-point

.25, conductor 574, thence through the ro-

tary-line-relay 270 to the non-grounded ter-
minal of battery B and to ground G. Since
the contact-points 349 and 353, sssociated

with the vertical-side-switch-wiper 343, are ©

connected together, and as the contacé-
points 350 and 354 of the rotary-side-
switch-wiper 844 are connected together, it
will be evident that it makes nc difference
whether the side-switch is in first or second
position; for the energizing circuits during
the release, as pointed out 1w the conditions
under consideration, will be the same. It is
already evident that when the rotary-iine-
relay is energized the private-magnet 322 is
energized as a result, which latter, during
its energizing, maintains the private-springs
827 and 398 in contact. It is also obvious
that when the vertical-line-relay is mag-
netized the private-spring 827 is connected
with ground G° at the line-relay-springs.
It was shown that when said private-spring
327 was grounded, and while in contact
with the spring 326, the vertical-magnet 285

was energized; but in this case, since said °

springs 327 and 326 are not in contact,
while the springs 327 and 328 are in engage-
ment, a different circuit is established that
comprises the release-magnet 298. The en-
ergizing current in this circuit passes from
the ground G¢ to the private-springs 327

and 328, thence through the conductors 602

and 603 and the release-magnet 298, con-
ductors 583, 586, 587 and 582 to the non-
grounded terminal of battery B and to
ground G. When the cam-arm 477 clears
the release-springs, the line-relays 269 and
270 become de-energized. As 2 result, the
release-magnet 298 becomes™ de-energized,
and the armature of the latter, in regaining
its normal posilion, restores the “first-selec-
tor-switch” in a well-known manner. As
soon as the release-agnet 298 releaseés the
releasc-armature 297, the lateral projection
361 on the release-link 295 withdraws the
spring 362 from the contact-point 363, and
this occurs before the switch-shaft 252

‘reaches its lowest position. Evidently then,

from the time that the release-magmet 298

is de-energized to the time when the switch- -
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shaft 252 is restored, there is a short inter-
val of time in which the conductor 570 is
disconnected from both the ground termi-
nals G5 and G®. The disconnection of said
conductor 570 from ground destroys the en-
ergizing circuit through the auxilary-relay
108 and the line-relay 95, both of which re-
lays are then restored to their normal con-
ditions. KEvidently, as a result, the line-
terminal bank 32, individual to the line
$#400, and controlled by the line-relay 95, is
restored to its normal position with the
springs 66, 54 and 38 out of engagement
with the contact-peints 25, 24 and 23,
respectively. At the same time, the tilting
Jock-arm 48 clears the locking-spring 119,
at which time the bank off-normai-springs
91 and 90 are restored in engagement with
cach other. It is thus, then, that not only
the individual apparatus of the line #400
is fully restored, but the “first-selector” D
as well. However, if the switches are not
released, the switching of the “first-selec-
tor” line-wipers 253 and 254 onto the trunk-
conductors 595 and 596 places the sub-sta-
tion #400 in direct communication with the
“connector” E, which latter will in turn be
operated when the calling subscriber next
presses his push-button 500. The ground-
ing of the vertical-line-conductor twice will
cause the vertical-line-relay 449 to be ener-
gized twice. The current will flow in this
case from the ground terminal G! to the
vertical-line-conductor 572, thence through
the conductor 578 to the vertical-trunk-
conductor 573, through the side-switch-
wiper 343 of the “first-selector”, contact-
point 357, conductor 600, vertical-line-wiper
253, vertical-trunk-conductor 595 to the ver-
tical-line-relay 449, after passing through
which it extends through the conductors
604, 603, 606 and 607 to the non-grounded
terminal of battery B and to ground G.
The vertical-line-relay, after attracting its
armature 450, closes the springs 451 and 452
in electrical contact and establishes an ener-

_gizing circuit through the vertical-magnet

392 of the “connector”. In this last case,
the current passes from ground G*° through
the springs 452 and 451, conductor 608,
private-springs 422 and 421, conductor 609,
side-switch-wiper 433, contact-point 437,
conductor 610, vertical-magnet 392, con-
ductor 605 to the non-grounded terminal of
battery B and to ground G. The vertical-
magnet, upon attracting its armature twice,
in the same manner that the previous “selec-
tor” operated its shaft, raises the shaft 381
two steps and places the “connector-wipers”
382, 383 and 3884 opposite the first contact of
the second level of their corresponding
banks. The calling subscriber then presses
the rotary-button 501 once, grounds the ro-
tary-line-conductor 550, and energizes the
rotary-line-relay 455 once, which in turn

closes another circuit in the “connector,” to
be described. The energizing current
through the said rotary line-relay passes

from ground G* to the rotary-line-conduc-

tor 550, thence to the rotary-trunk-conduc-
tor 574 and to the “first-selector” side-
switch-wiper 344, after reaching which it
passes through the contact-point 358, con-
ductor 601, rotary-line-wiper 254, trunk-
conductor 596, rotary-line-relay 455, con-
ductors 604, 605, 606 and 607 to the non-
grounded terminal of battery B and to
ground G. The rotary-line-relay when en-
ergized forces the line-relay-springs 457
and 452 into contact and, as a result, ener-
gizes the private-magnet 412. The current
through this circuit may be traced from
ground G through the springs 452 and

457, conductor 612, private-magnet 412,

conductor 607 to the non-grounded terminal
of battery B and to ground G. The “con-
nector” private-magnet, being energized
once, attracts its armature once, which lat-
ter permits the “connector” side-switch to
pass to second position. The side-switch-
wiper 433 then passes from the contact-
point 437 onto the contact-point 438, and
the side-switch-wiper 434 passes from the
contact-point 440 to the contact-point 441.
The shifting of the side-switch-wiper 433
produces a change in cireuits in the “con-
nector” that includes said wiper, Then
when the vertical-button 500 is pressed ten
times for the last digit, causing the ener-
gization of the vertical-line-relay 449 tfen
times, as a result, over a circwit already
pointed out, the rotary-magnet 408, instead
of the vertical-magnet 392, is operated when
the springs 451 and 452 are forced into con-
tact. Kach time that the springs 452 and
451 are brought into engagement, a current
passes from the ground terminal G°
through the said springs, through the pri-
vate-springs 422 and 421 and through the
conductor 609 to the side-switch-wiper 433,
passing through which latter it then ex-
tends through the contact-point 438, con-
ductor 613, thence through the rotary-mag-
net 408 to the non-grounded terminal of
battery B and to ground G. At each pulsa-
tion, the rotary-magnet attracts its arma-
ture 409, rotating the shaft 381 one step at a
time, and sliding the shaft-wipers 382, 383
and 384 along the second level of the banks
with which they engage. At the end of the
tenth pulsation the said wipers are landed
on the tenth contact-terminals of the second
level. For the last time the rotary-push-
button 501 is pressed once, and the rotary-
line-relay 455 1s energized once. Again the
private-magnet 412 is energized once, and
the side-switch passes into third position
with the side-switch-wipers 433, 434, 435
and 436 in contact with the contact-points
439, 442, 445 and 448, respectively. The
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engagement of the side-switch-wiper 434
with the contact-point 442 establishes a
guarding potential at the private-wiper 384
and, therefore, at the tenth private-contact
of the second level of the private-bank 380,
to preclude any other “connector” from
entering into connection with the called line
#220, It will be understood, of course,
that the same guarding potential exists at
all other private-bank-contacts in multiple
with the private-bank-contact mentioned.
The closure of contact by the side-switch-
wipers 435 and 436 with the contact-points

445 and 448, respectively, connects the
extended subscriber’s lines 595 and 596

through the condensers 514 and 515 with
the vertical and rotary line-wipers 382 and
883 and, therefore, with the normal-conduc-
tors 516 and 5i7 that constitute the termi-
nals of the called sub-station #220. The
individual-switceh, it will be remembered,
places a guarding potential over the cailing
line at the “connector” private-bank-con-
tacts that correspond to the sub-station
#400 at the instant that the said individ-
ual-switch trunks the calling subscriber’s
line through to a “first-selector.” ILater,
and at the instant that the “connector”
seizes the called subscriber’s nermal-con-
ductors 516 and 517, the calling “connector”
places a guarding potential over the ealled
line at the instant that the side-switch-

wiper 431 engages with the contact-point

449, Tvidently, then, a line is protectad

from seizure by guarding potentials either
vhen it is ealling or when it has been called.
The establishment of the guarding poten-
tial for the called line #220 not only pro-
tects it frem further ssizure, bub forces 2
curvent through the auziliary and line re-

Isys 618 and 619 which are individual to
line of the sub-staticn 4220, Thie corr

energizes the said
i Sl
)

of relay 8id

Since the relay
series with the relsy 618, {
passes through the former
to operate the carrisge of
verminals, individual o the
station 220, against the r ,
of the spring 34, I'ig, 4, but S
cient tfo separate the spui
pointed out.

Referring to Fig 4, it will be noticed that
the arm 97 upon gze armature 96, when the
relay 95 iz not energized, is withdrawn a
small distancs frem the pin-bearing 35 of
the benk or carriage 32. Therefore, the
armature 96 may be attracted by a weak
current sufficiently to separate the springs
99, 100 and 101, but which current is not
sufficiently strong to carry the srmature
beyond the point where the pin 97 strikes
the bearing 85. This is the case with the

1,586,088

line-relay 619 in Fig. 28. It should be noted
that the spring 623 is so adjusted that the
spring 624" does not engage with it when
the armature of the relay 619 is attracted to
the extent described. The object in ener-
gizing the relay 619 when a subscriber calls
the lme #9220 is to remove a short-circuit
from across the line-conductors 625 and 626
that exists normally through the springs
620 and 621 when said springs are in con-
tact. The energizing circuit through the
said relays 618 and 619 extends from ground
G to the side-switch-wiper 434, conductor
627, private-wiper 384, private-normal-con-
ductor 628, auxiliary-relay 618, conductor
629, line-relay 619 to the non-grounded ter-
minal of battery B and to ground G. The
connection Letween the calling and the called
line having been cstablished, the calling
party is in a position to signal the called
line by means of the signaling-button 488.
Before going any further it may be explained
that if for any reason the called line 1s busy
at the time that the calling subseriber
grounds the rotary-line-conductor 550 for
the last time to transfer the “connector”
side-switch from the second to third posi-
tion, the “connector” is released. For in-
stance, if the line 220 has been called b;
another “connector” there would be a guard-
ing potential at the fenth private-contach
of the second level of the private-bank 380
corresponding to the line of the called sfa-
tion :#220. Opw, on the other hand, if the
czlled Line is making the call the same pri-
vate-bank-contact will be connected fo
ground from the instant that the individual-
switch mechanism trunks the calling line
through to a “first-selector”, as previouvsly

laired. Seid guarding potential, in the

; will reach the private-bank of the
or” by way of the private-normal-
628. At ony rafe, if the private-
L finds 2 gnarding

P potential at the
.‘ sct of the cecond level of the pri-

anfc 880, at the instant that the cail-
Cr grounds the rotary-line-con-
for the last time, instead of the side-
sing tripped to the third position;
ss-megnet of the “connector” is ep-
The grounding of the rotary line
the “comnector” rotary-line-reiny
the rotary-line-relay in turn causes
e-magnet 412 to become magnet-
s last magnet, when it attracts its
-e, seperates the private-springs 421
nd cleses 2 conmection between the
ings 425 and 424, The energizing

seriber

>l

from ihe ground terminsl of the battery B
to the tenth contact of the second level of
sonnector” private-bapk 380, through
dvate-wiper 384, conductor 627, side-
h-wiper 434, contact-point 441, private-
springs 493 and 424, conductors 630 and 631,

through the release-magnet flows
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release-magnet 896, conductor 606 to the
non-grounded terminal of battery B and to
ground (. The “connector” release-magnet
becoming energized, the release-armature
397 kicks the double-dog 899 in such manner
that the lug 405 is caught and held in the
aperture 406 on the end of the release-link
400. Of course, when the double-dog is
thus rotated, the locking-arm 403 is with-
drawn from the longitudinal teeth 386.
The shaft is then free to rotate back to its
normal position, owing to the tension of the
coil-spring 389, until the normal-post-arm
388 strikes the normal-post 632. At that
instant the shaft-support 633 projects into
the slot 634, and the said shaft of necessity
falls to its normal position. The release-
armature, when it rotates the double-dog
399, drives the side-switch to its first position
about the pivots 430 through means of the
side-switch-link 432 and the release-arm
404. This latter, by pressing the former
back, forces the escapement-finger 426 back
between the escapement-springs where it is
caught behind the rearmost lower - tooth
418. The restoration of the “connector-
shaft” takes place while the release-mag-
net 396 is energized ; but since the energizing
circuit through said armature comprises the
private-wiper 384 and the side-switch-wiper
434, it will be evident that as soon as the
shaft begins to rotate toward its normal po-
sition the energizing circuit through the re-
lease-magnet will be broken as soon as the
said private-wiper leaves the private-con-
tact-point with which it has been engaged.
The same energizing circuit is also inter-
rupted when the side-switch-wiper 434 is
forced toward its first position. The sub-
scriber, thinking that he has established con-

.nection, presses the signaling-button 488 at

his station, with the result that the spring
487 is separated from the contact-point 486
and closed in connection with the grounded
contact-point 635. The said spring 635 be-
ing in direct communication with the ver-
tical-line-conductor 572 through the springs

. 489 and 490, the pressing of the button 488.

65

as a result, grounds the vertical side of the
line. The energizing of the “connector” ver-
tical-line-relay 449 follows in the usual man-
ner, and since the “connector” side-switch
is in the first position the, “connector” verti-
cal-magnet 392 is energized when the line-

“relay-springs 451 and 452 ave pressed into

contact. The energizing circuit through
the vertical-magnet is already familiar, and
as a final result of energizing the said ver-
tical-magnet the “connector-shaft” 381 is
raised. When the normal-post-arm 388
leaves the spring 390, the latter falls against
the contact-point 391 and a busy signaling
current is then transmitted to the calling
subscriber’s station. The busy signaling
machine may be of any suitable type, and as

81

indicated in Fig. 27 comprises the coil 636
in which the current that produces the busy
signal is generated. From this coil the cur-
rent passes to the contact-point 391 and
through the spring 390 to the contact-point
446, thence through the side-switch-wiper
436 and through the condenser 515 to the
trunk-conductor 596, rotary-line-wiper 254
of the “first-selector”,
344, conductor 574, individual-switch con-
tact-point 25, spring 66, rotary-line-conduc-
tor 550 through the receiver 484 and back to
the vertical-line-conductor 572, individual-
switch-spring 54, contact-point 24, ‘condue-
tor 573, side-switch-wiper 343 of the “first-
selector”, vertical-line-wiper 258, conductor
595, vertical-line-relay 449 and back to the
coil 636. The subscriber will then rectore
his receiver to -its switch-hook, thereby
grounding both line-conductors 572 and 550,
as before described. The grounding of
these two conductors causes simultaneous
energization of the rotary and vertical line-
relays of the “connector”, which relays, at-
tracting their armatures simultaneously,
permit the “connector” trunk-release-springs
453 and 454 to come into contact. The con-
tact of these release-springs establishes an
energizing circuit through the “connector”
release-magnet 396 and through the “first-

side-swifch-wiper

29

83
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selector” back-release-relay 281. The cur-
rent in this circuit fiows from the ground .

terminal G® to the side-switch-wiper 342,
through the back-release-relay 281 to the
private-wiper 255, and over the trunk-con-
ductor 637 through the trunk-release-springs
453 and 454 to the release-magnet 396, and
to the non-grounded terminal of battery B
and to ground G. When the release-mag-
net of the “connector” is energized, the “con-
nector”, of course, is released, and when the
back-release-relay 281 of the “first-selector™
attracts its armature 282 the release-magnet

298 of the “first-selector” becomes energized

also. The current through said release-
magnet passes from ground G** to the back-
release-relay-springs 283 and 284 to the con-
ductor 603, and through the said release-
magnet 298 to the non-grounded terminal
of battery B and to ground G. The release

100
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of the “first-selector”, however, does not oc- -

cur until after the release-springs at the sub-
station #400 disengage, at which time the
line-relays of the “connector” become de-
energized and destroy the circuit through
the “connector” release-magnet and through
the “first-selector” back-releasc-relay. Of
course, the armature of the “connector™ re-
lease-magnet is restored, and as soon as the
back-release-relay-springs 284 and 283 fall
apart, the “first-selector” release-magnet be-
comes de-energized, restoring said switch in
a well-known manner, and producing at the
same time the restoration of the individual-
switch mechanism individual to the line
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#400, as soon as the release-link 295 sepa-
rates the ground spring 362 from the con-
tact-point 363, in a manner already pointed
out. But it has been described that the call-
ing subscriber does not find the line #220
busy and that he has completed the desired
connection. Having done so, he presses the
signaling-button, as already stated, ground-
ing the vertical-line-conductor and energiz-
ing the “connector” vertical-line-relay 449
as a result. In such a case, the engagement
of the springs 451 and 452 causes the ener-
gization of the ringer-relay 458, since the
side-switch-wiper 433 is in 1ts third position
in engagement with the contact-point 439.
The current through said ringer-relay passes
from ground G'° through the line-relay-
springs 452 and 451 to the side-switch-wiper
433, and then through the ringer-relay 458
to the non-grounded terminal of battery B
and te ground G.

When the ringer-relay 458 attracts its
armature 459, the vinger-generator J is
thrown across the normal-conductors 516
and 517, when the ringer-relay-springs 461
and 464 come into contact with the ringer-
relay-springs 462 and 465, vespectively. The
ringing current passes from the normal-con-
ductors 516 and 517 {o the line-conductors
625 and 626, reaching the sub-station #2920,
and passing through the ringer 638 energiz-
ing the latter. The two sub-stations being
connected, the subseribers may then commu-
nieate with each other in a well-known man-
ner over the circuits that have been estab-
lished . between the two stations. The re-
ceiver 484 at sub-station 400 is in series
with the receiver 639 at the sub-station
#220. This circuit may be traced from the
receiver 484 through the secondary winding
485 of the induction-cuil 479 to the vertical-
line-conductor 572, conductor 578, individ-
nal-switch-spring 54, contact-point 24, trunk-
conductor 573, side-switch-wiper 343, line-
wiper 253, trunk-conductor 595, condenser
514, ringer-relay-springs 463 and 464, side-
switch-wiper 435, vertical-line-wiper 382,
normal-conductor 516, vertical-line-conduc-
tor 625, through the springs 640 and 641, sec-
ondary winding 642 of the induction-eoil

" 643, recelver 639 to the rotary-line-conductor
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626, conductor 517, rotary-line-wiper 383,
side-switch-wiper 436, ringer-relay-springs
461 and 460, condenser 515, conductor 596,
rotary-wiper 254, side-switch-wiper 844, con-
ductor 574, contact-point 25 and spring 66,
conductor 589, rotary-line-conductor 550 to
the receiver 484. After the two subscribers
have communicated, if the called subscriber
restores his receiver-to the switch-hook first,
he grounds both the line-conductors 625 and
626 simultaneously, and thereby energizes
the back-release-relay-coils 466 and 467.
The current through the coil 466 passes from
ground (** at the sub-station $#220 to the

1,866,083

release-springs 644, 645 and 646, after which
it reaches the vertical-line-conductor 625,
vertical-line-wiper 382, side-switch-wiper
435, ringer-relay-springs 464 and 463, said

coil 466, and passes on to the non-grounded 7

terminal of battery B and to ground G. The
current through the coil 467 passes from
ground G to the reiease-spring 644, after
which it passes through the release-spring
645 to the rotary-line-conductor 626, rotary-
wiper 383, side-switch-wiper 436, ringer-
relay=springs 461 and 460 to the coil 467 and
to the non-ground terminsal of battery B and
to ground G. The armatures 470 and 471
being attracted simultaneously, the release-
magnet 396 of the “connector” becomes ener-
gized, and as a result the “connector” is re-
leased. But if the calling subscriber re-
stores his receiver first, the line-conductors
572 and 550 become grounded at the same
time, and the line-relays 449 and 455 of the
“connector” attract their armatures 450 and
456 at the same time. When the trunk-re-
lease-springs 453 and 454 come into contact,

the “connector” rvelesse-magnet and the 9

“first-selector”  back-release-relay  become
magnetized through a circuit previously de-
seribed, at which time the “connector” is re-
leased and the “first-selector” release-mag-

net is energized at the instant that the back- ©

release-relay 281 closes the springs 284 and
283 together. When the release-cam 477 at
the sub-station #4400 clears the release-
springs, the ground connection to the line is

destroyed, and the “first-selector” release-

magnet becomes de-energized, with the re-
sult that the “first-selector” is released, the
“connector” release-armature is restored, and
the individual-switch mechanism individus]
to the line #400 is restored, as before, as
scon as the connection through the auxiliary
and line relays 108 and 95 is destroyed at
the instant that the relesse-link 295 sepa-

D
rates the grounded spring 862 from the con-

tact-point 363. If it should happen at any °

time that all of the trunk-line bars from 1
to 10, inclusive, are in use, all of the projec-
tions 128 at the end of said bars will have re-
ceded from the pivoted cross-piece 126, and

the latter is then drawn forward by the re-

tracting-spring 129, so that the projecting
finger 130 separates the spring 122 from the
spring 123 and closes the spring 121 in con-

75

G0

2B

il
i

tact with the former spring 122 instead.

That being the case, the contact-point 172 is
connected directly with the conductor 647,
which conductor has connected to it in mul-
tiple all the springs 364 of the “first-selec-
tors” which are connected with the bars 1 to
10, inclusive. It will be evident that as long
as any one of the ten “first-selectors” is out
of use, the conductor 647 will be connected
to ground through the springs 364 and 267,
and that when all of the shafts of the ten
“first-sclectors” £

@

3 &

in question gre raised, the ¥
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ten paths that the conductor 647 has to
ground are destroyed. Therefore, after the
ten. trunk-bars have become busy, as soon as
one of the ten busy “first-selectors” is re-
leased, the operative magnet 158 will be ener-
gized by current passing from ground at the
said released “first-selector” to the conductor
647, through the contact-points 121 and 122,
conductor 562, contact-point 172, spring 173,
magnet 158 to the non-grounded terminal of
battery B and to ground G. At the first
stroke of the armature 162, the spring 208
that furnishes power for rotating the es-
capement-bar 201 is wound up, when the arm
207 that carries the ratchet-dogs 205 is de-
pressed by means of the arm 209. As scon
ag said spring 208 acquires tension, the es-

~ -capement-bar 201 rotates until the escape-
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ment-tooth that corresponds to the trunk bar
that has been restored to use when the first
of the ten busy “first-selectors” is released
strikes the stop-arm 149 of the said bar.
As a result, the ratchet-arm 139 of the re-
leased bar is raised into a position that will
enable the dog 180 to catch said ratchet-arm
at the next stroke of the armature 162. At
the second stroke of the armature 162, the
released bar is caught and drawn into a se-
lective position to be used by the next sub-
scriber who makes & call. At the instant
that the said bar is drawn up, the finger 130
is withdrawn from the off-normal-spring
121, which latter then breaks away from the
spring 122, while the spring 122 comes into
engagement again with the spring 123. In
this way, the conductor 561 is again restored
in connection with the conductor 562, so that
the next subseriber upon making a call will
cause the magnet 158 to be operated di-
rectly and only once. If the subscriber

‘should attempt to make a call while the ten

trunk-lines leading from the individual-
switch are busy, the operafive magnet 158
will not become energized, but the trunk-
line terminal-bank or carriage of the said
calling line will be simply shified forward
without being tilted, and the line-conductors
of the calling line will be connected with a
busy signaling apparatus to notify the sub-
scriber that the apparatus is busy. For in-
stance, assuming tﬁaﬁ the subscriber #400 at-
tempts to make a call after all the trunk
bars are in use, upon grounding the rotary-
line-conductor 550 when he removes his re-
ceiver from the switch-hook the line-relay 95
will be energized as usual; but since the off-
normal-springs 122 and 123 are out of con-
tact, as explained, because all the trunk bars
are in use, the closure of the line-relay-
springs 103 and 104 does not produce an
energization of the operative magnet 158 as
would be the case ordinarily. The relay 95
will be retained energized as long as the sub-
scriber retains his receiver off of the switch-
hook, and the circuit through the said line-

aa

relay will extend, as before, from the ground
terminal G* through the interrupter-springs
220 and 219, the line-bank off-normal-
springs 91 and 90, auxiliary-relay-springs

112 and 111, line-relay-springs 102 and 101,

through the said line-relay 95 to the non-
%‘ounded terminal of battery B. When the
mne-bank or carriage 32 is shifted by the
energization of the line-relay 95, the busy
contact-springs 80 and 81 are placed in con-
nection with their corresponding contact-
points 83 and 82, and a busy signaling cur-
rent is sent to the calling sub-station from
the coil 221 in which the busy current is gen-
erated. The path of this current may be
traced from the coil 221 through the relays
212 and 211 to the contact-point 83, thence
through the contact-point 80 to the condue-
tor 589, line-conductor 550, through the re-
ceiver 484 back to the vertical-line-conductor
572, to the conductor 578 and to the spring
81, after which it passes to the contact-point
82 and back to the busy coil 221. The sub-
scriber, upon operating his calling device,
will ground the vertical and rotary line-con-
ductors in the systematic order well known,
but the only effect produced upon the central
office exchange apparatus is the alternate
actuation of the armatures 214 and 216 of
the relays 211 and 212, respectively. Each
time that the vertical line is grounded, the
vertical-busy-release-relay 212 becomes en-
ergized by a current passing from ground
G* to the vertical-line-conductor 572, through
the said coil 212, after peassing through
which i branches to the conductors 648 and
556 and to the non-grounded terminal of

battery B and to ground G. No result of

importance is produced by the armature 216
meeting the contact-peiné 217 at this stage.
When the rotary-line-conductor 550 is
grounded, the rotary-busy-release-coil 211 in
turn becomes magnetized, through which
coil the current passes from ground G* to the
conductors 648 and 556 to the battery B and
to ground G.

The subscriber, hearing ‘the busy signal,
learns he has no connection, restores his ve-
celver, and thereby grounds both the verticel
and_rotary line-conductors simultaneously.
In this case, both the vertical and the rotary-
busy-release-relays 212 and 211 become mag-
netized, and both the armatures 216 and 214
become attracted simultanecusly. The oper-
ation of the said two armatures at the same
time completes a circuit through the busy-
release-auxiliary-relay 213 from ground G4,
through the coil 213 to the contact-point 215,
through the armatures 214 and 216, contact-
point 217, conductors 648 and 556 to the non-
grounded terminal of battery B and to
ground G. The armature 218 being attract-
ed, the springs 219 and 220 are forced apart,
and the energizing circuit through the line-
relay 95 being destroyed the said relay and
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the corresponding carriage or bank of sub-
scriber’s line-contacts are restored. Of
course, it will be clear that if the number
220 called by the sub-station #400 should be

one of the sub-stations the line of which is

connected with the individual-switch mech-
anism C, the individual-switch reprecented
at F (Fig. 28) would be instead the indi-
vidual-switch C. Representations of the in-
dividual-switches at C and ¥ in Figs. 27 and
28 do not comprise in either case the full
individual-switch, but simply those parts
that are essential to an understanding of the
operations as described. A fuller diagram-
matic representation is found at C, Fig. 26.

It will be seen that as soon as the “con-
nector-shaft” is released by either the call-
ing or called subscriber, the private-wiper
384 and the side-switch-wiper 434 are re-
stored to normal position; then, of course,
the energizing circuit through the tenth con-
tact of the second level of the private-bank
380 that comprises the auxiliary and line
relays 618 and 619 at the individual-switch
mechanism F is destroyed, at which time,
then, said relays are restored to normal con-
dition, restoring the normal short-circuit al-
ready pointed out. This short-circuit is
maintained, normally, in order that both
sides of the line may be balanced, as it would

‘be noisy were only the rotary-line-conductor

626 connected to the spring 622. It will be
noticed that the energization of the auxil-
iary-relay 618 is necessary, at this stage, to
the successful operation of the system, for
reasons as follows : Under the control of said
relay are the springs 650 and 651, corre-
sponding, of course, to the auxiliary-relay-
springs 111 and 112 of Fig. 26. Said springs
650 and 651 are comprised in & normally-
open cireuit through the line-relay 619. It
is essential that said auxiliary-relay be ener-
gized at the same time that the line-relay
619 is energized, in-order to prevent the en-
ergization of the said line-relay through a
local circuit from ground to the auixilary-
busy-release-relay-springs 652 and 653, con-
ductor 654, spring 655, contact-point 656,
auxiliary-relay-springs 651 and 650, line-
relay-springs 657 and 622, line-relay 619 to
the battery B. In such case the line-relay
619 would be magnetized strongly enough to
shift the line-bank-terminal-carriage onto
the busy circuit contact-points 658, 659, 660
and 661. This operation would be undesir-

-able, since the busy signal would be thrown

across the normal-conductors 516 and 517.
However, when the springs 650 and 651 are
forced apart the said local circuit is main-
tained open and the line-relay is kept ener-
gized as long as the “connector” is connected
with the called line by the energizing cir-
cuit already traced.

Thus it will be seen that my invention
contemplates broadly the provision of mov-

1,586,033

able trunk-line-terminals, the preferred em-
bodiment consisting of multiple trunk-line-
terminals whereof all of the terminals al-
lotted to any one line are rigidly connected
and thereby shiftable in unison with each
other. It also contemplates broadly the pro-
vision of a bank of multiple line-terminals
for a subscriber’s line. Again, my invention
contemplates broadly the mechanical selec-
tion of the mnext idle trunk-line, as distin-
guished from the heretofore employed elec-
trical selection of trunk-lines. 1n other
words, the trunk-lines are selected in suc-
cession, and by purely mechanical means,
and the skipping of a busy trunk-line by the
selecting mechanism is not due to any elec-
trical action, but is due.tc & mechanical ac-
tion pure and simple. For example, with
the comstruction shown, the mechanical se-
lecting mechanism embodying the shaft 201
will always skip any trunk-line terminal-
bars which are connected with busy trunk-
lines, simply by reason of the slightly ofi-
normal positions which the said busy termi-
nal-bars must necessarily occupy. As shown,
the subséribers’ shiftable line-banks or cai-
riages, as they may be called, not only co-
operate with the trunk-line-terminals, but
are also adapted to operate auxiliar

switches, as previously described. In addi-
tion, each subscriber’s line-relay is adapted
when energized to operate its switch-springs
before it operates its allotted line-bank. In
this way, each relay, when initially eper-
gized over its line-circuit, has the advantage
of being able to substitute a local cirenit for
such line-circuit before it is called upon to
actuate its line-bank. With this arrange-
ment, and as previously ezplained, a com-

paratively weak current can be employed for

energizing each line-relay to close its local
circuit; and then when its local eircuit is
closed, a more powerful emergizing of the
relay-coil is afforded by the local circuit, so
as to shift the line-bank and mainfain the
latter in its shifted position. Furthermore,
it will be seen that with the arrangement de-
scribed and shown, each trunk-line is pro-
vided at one end with a plurality of rigidly-

connected and bodily-shiftable multiple ter- 1

minals, and at its other end with movable
terminals or switch-contacts. Other broadly
novel features, as previously explained and
as hereinafter claimed, together with addi-
tional advantages, will be obvious to those
skilled in the art. ‘

It is evident that my improved trunk-
selecting switch mechanism is applicable to
either automatic or semi-automatic tele-
phone systems. In other words, my im-
proved electrical selecting machine or ap-
paratus can be employed for automatically
selecting idle connections of any suitable or

desired character.

It will be seen that each subscriber’s fale-
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phone line is normally short-circuited by the
contacts 99 and 100, and that the battery B
is normally connected with such bridge or
short-circuit connection through the wind-
ing of the relay 95. This relay, therefore,
not only controls the continuity of the said
bridge or low-resistance connection across
the subscriber’s line, but also controls its own
energizing circuits, as previously explained.
When a subscriber calls he removes the
bridge or low-resistance from across his line,
seizing the waiting or preselected trunk line,
and at the same time selects another idle
trunk line for the next call. The normal
short-circuiting of the lines tends, I find, to
materially reduce induction and disturbing

influences on the lines, as the short-circuits

or bridges which are closed on the idle lines

“tend to protect the busy lines against the en-

croachment of disturbing influences, giving
more satisfactory service to the subscribers.
What I claim as my invention is:—
1. In a telephone system, the combination

of a subscriber’s line, a plurality of multi-

ple line-terminals for said subscriber’s line,
a_ plurality of trunk-line-terminals indi-

-vidual to the subseriber’s line and each

adapted for movement independently of the
others, means under the control of the sub-
seriber for operating the trunk-line-termi-
nals, and means under the control of the sub-
scriber for operating the multiple line-
terminals upon the removal of the subscrib-
er’s receiver.

2. In a telephone system, the combination
of a subscriber’s line, a plurality of multi-
ple line-terminals connected with said line,
a plurality of trunk-lines, normally at rest
trunk-line-terminals cooperating with said
subscriber’s line-terminals in establishing
connection with any one of said trunk-lines,
and means under the control of the sub-
seriber for simultaneously shifting the said
multiple line-terminals upon the removal
of the subscriber’s receiver.

3. In a telephone system, the combination
of a subscriber’s line, a plurality of multi-
ple line-terminals for said line, said termi-
nals being connected for simultaneous shift
in one direction, but each terminal being
adapted for some movement independently
of the others, a plurality of trunk-lines,
trunk-line-terminals adapted to cooperate
with said subscriber’s line-terminals in estab-

lishing connecton with any one of said
trunk-lines, and means under the control
of the subscriber for operating the multiple
lipe-terminals upon the removal of the sub-
scriber’s receiver. - :

4. In a telephone system, the combination
of a subscriber’s line, a bank of multiple
line-terminals connected with said line,
means under the control of the subseriber
for shifting said bank of terminals in one

ciirection, shifting trunk-line-terminals for

moving the said bank of line-terminals in

another direction, and trunk-lines connected

with said trunk-line-terminals.

5. A telephone system comprising a sub-
scriber’s individual trunk-selecting switch-
ing means comprising a bank of multiple

subscriber’s line-terminals mounted for both .

endwise shift and swinging or vibratory
movement about a longitudinal axis, and
trunk terminals to be engaged by said line
terminals,

6. In a telephone system, the combination
of a subscribet’s line, a movable line-termi-
nal connected with said subscriber’s line, a
trunk-line, a movable trunk-line-terminal
connected with the trunk-line, and means
under the control of the subscriber for mov-
ing said terminals toward each other and in-
to contact upon the removal of the subscrib-
er’s receiver.

7. In a telephone system, the combination
of three parallel and associated trunk-line-

conductors each provided with a plurality’

of multiple contacts, subscribers’ line-ter-
minals, and means under the control of the
subscribers for moving said trunk-line-con-
tacts toward and into engagement with the
subscribers’ line-terminals in response to a
non-numerical impulse sending operation at
the subscriber’s telephone.

8. In a telephone system, the combination
of a plurality of trunk-lines, parallel trunk-

- line terminal-bars each connected with one

of said trunk-lines, and each carrying a plu-
rality of multiple terminals of its allotted
trunk - line, electro - magnetically - actuated
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mechanism for operating said bars by pro- -

‘ducing endwise shift thereof, and a plu-

rality of subscribers’ lines provided with
terminals adapted to be engaged with the
trunk-line-terminals by the endwise shifting
movement of said terminal-bars in response
to 2 non-nmumerical impulse sending opera-
tion at the subscriber’s telephone.

9. In a telephone system, a plurality of
trunk-lines, and a trunk-selecting switch
mechanism comprising a plurality of paral-
lel endwise-shiftable trunk-line terminal-
bars, each bar being connected with one of
said trunk-lines, and each bar carrying a
plarality of rigidly-connected multiple
terminals of its allotted trunk-line.

10. In & telephone system, the combina-
tion of a plurality of trumk-lines, and a
trunk-selecting switch mechanism compris-
ing a plurality of endwise shiftable mem-
bers each connected with one of said trunk-
lines, and. electro-magnetically-actuated
mechanism for operating said members,

-each said member being provided with a plu-

rality of rigidly-connected terminals of its
allotted trunk-line, )
11. In a telephone system, the combina-
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tion of a plurality of trunk-lines, and a
trunk-selecting switch mechanism therefor,
said mechanism comprising a plurality of
parallel endwise-shiftable terminal-bars,
and electro-magnetically-actuated mecha-
nism for operating said bars, a plurality of
subscribers’ individual-switch members ar-
ranged transversely of the said parallel
bars, each terminal-bar being provided with
a plurality of rigidly-connected multiple
terminals of its allotted trunk-line, and the
multiple terminals of the different trunk-
lines being arranged in transverse rows, each
row of trunk-line-terminals being allotted
to and cooperating with one of said sub-
scriber’s individual-switch members.

1% In a telephone system, the combina-
tion of a plurality of trunk-lines, and a
trunk-selecting switch mechanism therefor,
sa1d trunk-selecting switch mechanism coin-
prising a plurality of relatively and end-
wise movable terminal members each con-

‘nected with one of said trunk-lines and pro-

vided with a plurality of multiple terminals
thereof, a plurality of subscribers’ indi-
vidual ~ line-terminal members associated
with said trunk-line terminal members, and
selecting mechanism for operating said
trunk-line terminal members.

13. In a telephone system, the combina-
tion of a plurality of trunk-lines, a plural-
ity of endwise-shiftable terminal-bars each
connected with one of said trunk-lines, and
each provided with a plurality of multiple
terminals of its allotted trunk-line, and elec-
tro-magnetically-actuated selective mecha-
pism for mechanically selecting and succes-
sively actuating said terminal-bars, there
being suitable mechanical provisions for in-
suring a mechanical skipping of any tem-
porarily busy bar or bars.

14. In a telephone system, the combina-
tion of a plurality of trunk-lines, and an
automatic trunk-selecting switch mechanism
therefor, said switch mechanism compris-
ing  electro-magnetically-actuated selecting
and actuating devices for successively se-
lecting the different trunk-lines, adapted to
select another idle trunk line for the next
call each time one is seized by a calling sub-
scriber, and suitable purely mechanical pro-
visions for permitting the said selecting
and actuating-devices to skip any tempo-
rarily busy line or lines.

15. In a telephone system, the combina-
tion of a plurality of trunk-lines, a group of
lines. a movable trunk-line terminal mem-
ber for each trunk-line having a separate
terminal for each of said lines, electro-mag-
netically-actuated selecting and actuating de-
vices for selectively operating said ferminal

members, adapted to select ancther idle
ne for the mext call each fime cne
by a calling subscriber, and devices

1,586,043

for permitting the said selecting and actu-
ating devices to always skip any of said
members which are connected with busy
trunk-lines. ,

16. In a telephone system, the combina-
tion of a plurality of trunk-lines, a plurality
of shiftable members each connected with
one of said trunk-lines and provided with
a plurality of multiple terminals thereof,
subscribers’ line-terminal switch members
adapted to cooperate with said trunk-line-
terminals, electro-magnetically-actuated se-
Jecting and actuating devices controlled by

subscribers and adapted for successively

operating the different trunk-line terminal
members, adapted to select another idle
trunk line for the next call each time one is
scized by a calling subscriber, thers being
suitable provisions for causing said select-
ing and actuating devices to always skip any
of said trunk-line members which are con-
nected with busy trunk-lines, and thereby
always select the first idle trunk-line next
in order after the trunl-line last put in use.

17. In a telephone system, the combina-
tion of 2 plurality of trunk-lines, o plurality
of movable trupk-line iterminal members
each connected with one.of said trunk-linss
and provided with a plurality of multiple
terminals therecf, electro-magnetically-op-
erated mechanism for sctuating said trunk-
line terminal members, electro-magnetically-
operated - selecting mechanism . adapted to
cause saild trunk-line terminal members to
be actuated successively, and means cooper-
ating with said selecting mechanism for
causing the same to always skip any termi-
nal members which are connected with busy
trunk-lines, and to thereby always select the
first idle trunk-line next in order after the
one last put in use.

18. In a telephone system, the combina-
tion of a plurality of trunk-lines, a plural-
ity of parallel and endwise-shiftable termi-
nal-bais each connected with one of said
trunk-lines, and each provided with a plu-
rality of multiple terminals of its allotted
trunk-line, electro-magnetically-operated con-
nections for actuating said terminal-bars, a
step-by-step-actuated rotary selecting mem-
ber extending across the end of said group
of bars and adapted to cooperate with said
connections in causing the bars to be actuat-
ed successively, and means operated by the
bars themselves for causing said rotary se-
lecting member to always skip any bars
which are connected with busy trunk-lines,

‘and to thereby cause the said electro-magnet-

ically-actuated connections to always operate
the first idle har next in order after the one
last put in use.

19. In a ‘telephone system, a plarality of
trunk-lines, and an automatic trunk-selecting
switch mechanismn  therefor, said switch

70

oy
(=33

80

2o

100

108

110

116

120

e
pRal



19

18

50

§5

80

1,586,033

mechanism comprising a plurality of par-
allel and endwise-shiftable terminal-bars
each connected with one of said trunk-lines
and provided with a plurality of multiple
terminals thereof, a plurality of subscribers’
line-banks arranged transversely of the said
trunk-line terminal-bars, subscribers’ indi-

vidual line-relay means for operating each

subscriber’s line-bank in one direction, an
endwise-shiftable tripper-bar provided with
means for actuating the subscribers’ line-
banks in another direction, both directions
of motion being necessary before any sub-
scriber’s line-bank can be electrically con-
nected with any trunk-line, stop devices for
temporarily retaining the subscribers’ line-
banks in position for maintaining connection
with a trunk-line, electro-magnetically-ac-
tuated devices for successively drawing said
trunk-line terminal-bars into & selective
or waiting position, selecting mechanism
adapted for causing the said bars to be op-
erated successively, skipping devices for
causing said selecting mechanism to always
skip the bars which are connected with any
busy trunk-lines, and subscriber’s impulse-
transmitting means and suitable circuits for
controlling the operations of said line-banks
and trunk-line terminal-bars.

20. In a telephone system, the combination

of a plurality of trunk-lines, a plurality of

trunk-line terminal-bars each connected with
one of said trunk-lines and provided with
a plurality of multiple terminals thereof,
electro-magnetically-operated actuating and
selecting devices for successively shifting
said bars endwise to a selective or waiting
position, adapted to always skip any bars
‘which are connected with busy trunk-lines,
and spring means for restoring said bars
to their normal postions.

21. In a telephone system, the combination
of a plurality of trunk-lines, a plurality of
trunk-line terminal-bars each connected with
one of said trunk-lines and provided with a
plurality of multiple terminals thereof, an
electro-magnet, suitable connections and de-
vices whereby the previously selected or
waiting bar is always released whenever the
said magnet is energized, and whereby the
terminal-bar of the first idle trunk-line next
in order after the one last put in use is al-
ways drawn inte a selective or waiting posi-
tion each time the said magnet is de-ener-
gized.

22. In a telephone system, the combination
of a plurality of trunk-lines, and a trunk-
selecting switch mechanism therefor, said
switch mechanism comprising a plurality of
trunk-line terminal-bars each connected with
one of said trunk-lines and provided with
a plurality of muliiple terminals thereof,
cooperating electro-magnetic and spring
means, and suitable connections whereby the

87

previously selected or Waiting terminal-bar
is released by the energizing of said electro-

‘magnetic means, and Wheregy the bar of the

next idle trunk-line is always drawn by
spring power into a selective or waiting posi-
tion whenever the said electro-magnetic
means is de-energized.

23. In a telephone system, the combina-
tion of a subscriber’s line, a swinging and
bodily movable bank of multiple line-ter-
minals connected with and allotted to.said
line, and means under the control of the
subscriber for shifting the said bank of line-
terminals in the divection of its axis.

24. In a telephone system, the combina-
tion of a line, a plurality of swinging mul-
tiple terminals connected with and allotted
to said line, and subscriber-controlled means
for shifting said group of multiple terminals
In unison 1n the direction of its axis,

25. In o telephone system, the combina-

tion of a plurality of trunk-lines, shiftable

terminal-bars each secured to ome of said
trunk-lines and provided with a plurality of
rigidly connected multiple terminals thereof,
mechanism for actuating said bars longitu-
dinally, subscriber’s line-ferminals adapted
to' cooperate with said trunk-line-terminals,
auxiliary switching means and circuits op-
erated and controlled by the movements of
said terminal-bars, and means for finding
the called subscriber’s line.

26. In a telephone system, the combina-
tion of a plurality of trunk-lines, a plurality
of subscribers’ individual-switches, actuating
and selecting mechanism for operating said

individual-switches, and busy-release-relay

means common to all of said individual-
switches, suitably connected therewith, and
adapted for effecting a release of any sub-
scriber’s individual-switch when the trunk-
lines are all busy.

27 In a telephone system, the combina-
tion of a plurality of trunk-lines, a shifting
trunk-line terminal-bar connected with the
end of each trunk-line, mechanism for oper-
ating said bars endwise, subscribers’ Iine-
terminals adapted to cooperate with said
terminal-bars in establishing connection with
any one of said trunk-lines, and busy-release
mechanism or means adapted for effecting
the restoration of any calling subscriber’s
line-terminals when all of the trunk-lines are
busy.

28. In a telephone system, the combination
of a plurality of trunk-lines, trunk-line ter-
minal-bars connected with said trunk-lines,
each bar being provided with a plurality of

multiple terminals of its allotted line, an

electro-magnet, selecting and actuating de-
vices intermediate of the said electro-magnet
and trunk-line terminal-bars, adapted for
automatically selecting and actuating the
bars in succession, anc for skipping any
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bars which are in use, and auxilia switch-
ing means also operated by the said electro-

magnet.

29. In a telephone system, the combination
of a plurality of trunk-lines, trunk-line ter-
minal-bars connected with said trunk-lines
each bar being provided with a plurality of
multiple terminals of its allotted line, an
electro-magnet, selecting and actuating de-
vices intermediate of the said electro-magnet
and trunk-line terminal-bars, adapted for
automatically selecting and actuating the
bars in succession, and for skipping any bars
which are in use, and normally-open and
normally-closed auxiliary spring-switches
operated by said electro-magnet.

30. In a telephone system, the combination
of a subscriber’s line, a subscriber’s line-re-
lay, an auxiliary-relay, and three energizing
circuits for said line-relay, the first ener-
gizing circuit including a line, the second
energizing circuit being local, and the third
energizing circuit including a winding ' of
said auxiliary-relay.

31. In a telephone system, the combination
of a subscriber’s line, trunk-selecting means
including a line-relay individual to the said
line, an auxziliary-relay individual to the
said line, and suitable means for connecting
the windings of the two relays in series and
maintaining the same in an energized condi-
tion during use of the line for talking pur-

- poses, said windings excluded from the path

86
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of the voice currents. _

32. In a telephone system, the combina-
tion of & plurality of trunk-lines, each trunk-
line consisting of three }g’)arallel conductors,
a plurality of subscribers’ lines, trunk-select-
ing switch mechanism for establishing con-
nection between any subscriber’s line and
any trunk-line, a line-relay for each sub-
scriber’s line, and a plurality of energizing

. circuits for each line-relay, one of the said
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energizing circuits for each line-relay in-
cluding the third trunk-line-conductor of
any trunk-line with which a subscriber’s line
may be temporarily connected,

33. In a, telephone system, the combina-
tion of a calling subscriber’s line, a line-
relay for said line, selecting means controlled
by said relay, trunk-selecting switch mecha-
nism, a plurality of trunk-lines; and a plu-
rality of energizing circuits for said line-
relay, one of said circuits including one side
of any trunk-line with which the calling
subscriber’s line may be connected.

34. In a telephone system, the combina-
tion of trunk-lines, a trunk-selecting switch
mechanism provided with an actuating-mag-
net and a release-magnet, a normally-open
switch adapted to be conjointly controlled
by said electro-magnets, responsive to a call-
ing subscriber, and to be closed by the ener-
gizing of the actuating-magnet, but re-
opened by the energizing and de-energizing

1,586,088

of the said release-magnet; and a circuit con-
trolled by said switch. )

35. In a telephone system, the combina-
tion of a “selector” provided with a rotat-
able and endwise-shiftable switch-shaft, a
vertical-magnet, a release-magnet, three
normally-closed switch-springs adapted to
be opened by the initial endwise movement
of the switch-shaft, and a normally-open
switch adapted to be conjointly controlled
by the said vertical and release magnets,
said normally-open switch being adapted to
be closed by the energizing of the said ver-
tical-magnet, and to be reopened by the en-
ergizing and de-energizing of the said re-
lease-magnet.

36. In a telephone system, the combination
of a plurality of trunk-lines, a shifting ter-
minal-bar connected with each line and pro-

vided with a plurality of multiple terminals &

thereof, a plurality of subscribers’ lines, sub-
scribers’ line-terminals adapted to cooperate
with said trunk-line-terminals, subsecribers’
line-relays, energizing circuits for said line-
relays, and “first-selectors” adapted to coop-
erate with. said trunk-line terminal-bars in
controlling the said energizing circuits.

37. In a telephone system, the combination
of a plurality of trunk-lines, endwise-shifta-
ble terminal-bars each connected with one of
said trunk-lines and provided with a plurali-
ty of multiple terminals thereof, & plurality
of subscribers’ lines, & bank of multiple ter-
minals for each subscriber’s line, each of said

banks comprising flezible spring fingers &

adapted to be engaged by the trunk-line-ter-
minals, and selecting and actuating mecha-
nism for operating said trunk-line terminal-
bars.

38. In a telephone system, the combination &

of a subseriber’s line, a plurality of movable
multiple terminals for said line, each ter-
minal including a third contact connected in
multiple with the corresponding contacts of

the other terminals, a plurality of “connec- *

tors” each provided with a terminal con-
nected with the said subscriber’s line, each
“connector” terminal having a third contact
connected in multiple with the correspond-

ing contacts of the other “connector” termi- *

nazis, and the said third contacts of the said
“connector” terminals being permanenily
connected with the said third contacts of the
said subscriber’s line-terminals.

39. In a telephone system, the combination *

of a subscriber’s line, a subscriber’s individ-
ual trunk-selecting switching device pro-
vided with a plurality of multiple terminals
of said subscriber’s line, and a plurality of
“connectors”, each provided with a terminal
connected with said subscriber’s line, the said
“connector” terminals all being connected in
multiple and permanently connected with
the said multiple line-terminals.

40, In 2 telephone system, the combination
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of a plurality of trunk-lines, a corresponding
number of endwise movable  terminal-bars
connected with the said trunk-lines at one
end, a corresponding number of “first-selec-
tors” connected with the said trunk-lines at
the other end, and suitable selecting and
actuating mechanism for selectively operat-
mng the different trunk-line terminal-bars.

41, In a telephone system, the combination
of a Eluralit of trunk-lines, a plurality of
movable mul{iple terminals connected with
the trunk-lines at one end, a correspondin
number of “first-selectors” connected wit
the trunk-lines at the other ends thereof, and
trunks leading from said first-selectors.

42. In a telephone system, the combination
of a subscriber’s line, trunk-selecting means
including a line-relay individual to said line,
an auxiliary-relay, an energizing circuit for
energizing and connecting said relays in
geries, and means whereby said relays remain
thus energized while the line is in use for
talking purposes, both when the subscriber
calls and is called, said relays excluded from
the path of the voice-currents.

43. In a telephone system, the combination
of a subscriber’s line, a line-relay individual
to the line, an auxiliary-relay, and a normal-
ly-closed low resistance bridge across said
Line, said bridge excluding the winding of
said line-relay, but including normally-
closed contacts thereof.

44. In a telephone system, the combination
of a subscriber’s line, a line-relay individual
to said line, and a normally-closed low re-
sistance bridge extending across said line,
said bridge excluding the winding of said
line-relay, but including normally-closed
contacts thereof. - ‘

45. In a telephone system, a group of lines,
& trunk-line, a movable member for said
trunk line, a plurality of multiple terminals
for said trunk-line rigidly attached to said
member, mechanism common to said lines
for shifting all of said terminals in unison
when a connection with a line is desired, and
release circuits for effecting a restoration of
the apparatus. o

46. In a telephone system, a group of lines,
a trunk-line, mechanism common to" said
lines for establishing a connection between
the trunk and a line, movable switch-con-
tacts in which one end of the trunk line ter-
minates, a plurality of relatively fixed multi-
ple terminals connected with the other end
of said line, and a movable member upon

which said multiple terminals are mounted,

. . « N 9
and release circuits for effecting the restora-

* tion of the apparatus.

47. In a telephone system, a group of lines,
a trunk-line provided at each end with mov-
able switch-contacts, the contact or contacts
connected with one end of said trunk line
being individual to a single subscriber, mech-
enism common to said lines for establishing

a connection between the trunk and a line,
a movable member upon which the contacts

-at said one end are mounted, and release

circuits for effecting the restoratioh of the
apparatus. _

48. In a telephone system, a subscriber’s
individual trunk-selecting switch mechanism
comprising a plurality of trunk-line-termi-
nals, each terminal being movable inde-
pendently of the others, a trunk-line connect-
ed with each terminal, a subseriber’s bank
of multipleé line-terminals adapted to co-
operate with said trunk-line terminals in
establishing connection with any one of said
trunk-lines, and release circuits for effecting
a restoration of the apparatus. '

49. In a telephone system, the combination
of a subscriber’s line, a plurality of multiple
line-terminals for said subscriber’s line, a
plurality of trunk-line-terminals individual g
to the subscriber’s line and each adapted for
movement independently of the others,
means under the control of the subscriber for
operating the trunk-line-terminals, means
under the control of the subscriber for op-
erating the multiple line-terminals, and re-
lease circuits for effecting a restoration of
the apparatus. ‘ :

50. In a telephone system, the combination
of a subscriber’s line, a plurality of multtiple
line-terminals for said line, said terminals
being comnected for simultaneous shift in
omne direction, but each terminal being adapt-
ed for some movement independently of the
others, a plurality of trunk-lines, trunk-line-
terminals adapted to cooperate with said sub-
scriber’s line-terminals in establishing con-
nection with any one of said trunk-lines,
means under the control of the subscriber for
operating the multiple line-terminals, and re-
lease circuits for effecting a restoration of
of the apparatus. 4

51. In a telephone system, the combina-.
tion of a subscriber’s line, a bank of mul-
tiple line-terminals connected with said line, 110
means under the control of the subscriber
for shifting said bank of terminals in one
direction, shifting trunk-line-terminals for
moving the said bank of line-terminals in
another direction, trunk-lines connected 115
with said trunk-line-terminals, and release
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“circuits for effecting a restoration of the ap-

paratus. - .
52. In 2 telephone system, a subscriber’s
individual trunk-selecting switching means 120

comprising a bank of multiple subscriber’s
line-terminals mounted for both  endwise
shift and swinging or vibratory movement
about a longitudinal axis, and release eir-
cuits for effecting a restoration of the ap- 126
paratus.

53. In a telephone system, the combina-
tion of a subscriber’s line, an automatic
trunking switch associated with said line, a
movable line-terminal connected with said 389
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subscriber’s line, a trunk-line, a movable
trunk-line-terminal connected with the
trunk-line, said switch comprising means
under the control of the subscriber for mov-
ing said line and said trunk terminals to-
gether, and release circuits for effecting a
restoration of the apparatus, and a test cir-
cuit for said subscriber’s line controlled by
said switch for indicating that the line is
busy or idle.

54. In & telephone system, the combina-
tion of a trunk line comprising three par-
allel and associated trunk-line-conductors
each provided with a plurality of multiple
contacts in permanent fixed relation to each
other, subscribers’ line-terminals, means un-
der the control of the subscribers for mov-
ing said multiple contacts simultaneously
to establish connection with the subscribers’
line-terminals, and release circuits for effect-

.ing a restoration of the apparatus.

55. In a telephone system, the combination
of a plurality of trunk-lines, parallel trunk-
line terminal-bars each connected with one
of said trunk-lines, and each carrying a
plurality of multiple terminals of its allot-
ted trunk-line, e'ectro-magnetically-actuated
mechanism for operating said bars by pro-
ducing endwise shift thereof, a plurality of
subscribers’ lines provided with terminals
adapted to be engaged with the trunk-line-
terminals by the endwise shifting movement
of said terminal-bars, and release circuits
for effecting s restoration of the apparatus.

56. In a telephone system, a plurality of
trunk-lines, a trunk-selecting switch mecha-
nism comprising a plurality of parallel end-
wise-shiftable trunk-line terminal-bars, each
bar being connected with one of said trunl-
lines, and each bar carrying a plurelity of
rigidly-connected multiple terminals of its
allotted trunk-line, and release circuits for
effecting a rvestoration of the apphratus.

57. In a telephone system, & group of
lines, the combination of a plurality of
trunk-lines, a trunk-selecting switch mecha-
nism comprising a plurality of shiftable
members each connected with one of said
trunk - lines, electro - magnetically »actuated
mechanism common to sald lines for operat-
ing said members, each said member being
provided with a plurality of rigidly-con-
nected terminals of its allotted trunk-line,
and release circuits for effecting a restora-
tion of the apparatus.

i8. In a telephone system, the combina-
tion of a plurality of trunk-lines, and a
trunk-selecting switch mechanism therefor,
said mechanism comprising a plurality of
paraliel  endwise-shiftable: terminal-bars,
clectro-magnetica'ly-actuated mechanism for
operating sald bars, a plurality of sub-
sevibers’ individual-switeh  members ar-
ranged transversely of the said parallel bars,
each terminal-bar being provided with a plu-
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rality of rigidly-connected multiple termi-
nals of its allotted trunk-line, the multiple
terminals of the different trunk-lines being
arranged in transverse rows, each row of

trunk-line-terminals being allotted to and :

cooperating with one of said subscriber’s in-
dividual-switeh ‘members, and release cir-
cuits for effecting a restoration of the appa-
atus. :

59. In a telephone system, the combina-
tion of a plurality of trunk-lines, and a
trunk-selecting switch mechanism therefor,
said trunk-selecting switch mechanisin com-
prising a p urality of relatively movable ter-
minal members each connected with one of
said trunk-lines and provided. with a plu-
rality of multiple terminals theveof, a plu-
rality of subscribers’ individual line-termi-
nal members assoclated with said trunk-line
terminal members, sclecting mechanisin for
operating said trunk-line terminal members,
and release circuits for effecting a vestora-
tion of the apparatus.

60. In a te ephone system, the combina-
tion of a plurality of trunk-lines, & plurality
of endwise-shiftable terminai-bers each con-
nected with one of said trunk-lines, and each
provided with a plurality of multiple ter-
minals of its allotted trunk-line, electro-
magnetically-actuated selective mechanism
for mechanically selecting and successively
actuating sald terminal-bars, there being
suitable mechanical provisions for insuring
a mechanical skipping of any temporarily
busy bar or bars, and release circuits for ef-
fecting a restoration of the apparatus.

61. In a telephone systein, a group of
lines, the combination of a plurality of
trunk-lines, a plurality of shiftable members
each connected with one of said ¢{runlk-lines
and provided with a plurality of multiple
terminals thereof, subscribers’ line-terminals
switch members adapted to cooperate with
said trunk-line-terminals, electro-magneti-
cally actuated sclecting and actuating de-
vices common to said lines controlled by sub-
seribers and adapted for successively operat-
ing the different trunk-line terminal mem-
bers, there being suitable provisions for
causing said selecting and actuating devices
to always skip any of said trunk-line mem-
bers which are connected with busy trunk-
lines, and thereby always select the frst idle
trunk-line next in order after the trunk-line
last put in use, and release cireuits for ef-
fecting a restoration of the apparatus.

62. In a telephone system, the combina-
tian of a plurality of trunk-lines, a plural-
ity of movable trunk-line teriminal members
each connected with one of said trunlk-lines
and provided with a plurality of multiple
terminals thercof, electro-magnetically-op-
erated mechanism for actuating said trunk-
line terminal members, electro-magnetically-
operated selecting mechanism adapted ic
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cause said trunk-line terminal members to
be actuated successively, means cooperating
with said selecting mechanism for causing
the same to always skip any terminal mem-
bers which are connected with busy trunk-
lines, and to thereby always select the first
idle trunk-line next in order after the one
last put in use, whenever a trunk-line is de-
sired for use by a calling subseriber, and re-
lease circuits for effecting a restoration of
the apparatus. ' ,

63. In a telephone system, the combina-
tion of a plurality of trunk-lines, a plurality
of parallel and endwise-shiftable terminal-
bars each connected with one of said trunk-
lines, and each provided with a plurality of
multiple terminals of its allotted trunk-

_line, electro-magnetically-operated connec-

tions for actuating sald terminal-bars, a
step-by-step-actuated rotary selecting mem-
ber extending across the end of said group
of bars and adapted to cooperate with said
connections in causing the bars to be actu-
ated successively, means operated by the bars
themselves for causing s21d rotary selecting
member to always skip any bars which are

connected with busy trunk-lines, and to

thereby cause the said electro-magneticaily-
actuated connections to always operate the
first idle bar next in order after the one

. last put in use, whenever a trunk-line is de-
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gired for use by a calling subscriber, and
release circuits for effecting a vestoration of
the apparatus. -

64. In a telephone system, a plurality of
trunk-lines, and an automatic trunk-select-
ing switch mechanism therefor, said switch
mechanism comprising a plurality of paral-
lel and endwise-shiftable terminal-bars each
connected with one of said trunk-lines and
provided with a plurality of multiple ter-
minals thereof, 2 plurality of subscribers’
line-banks arranged transversely of the said
trunlk:line terminal-bars, subscribers’ indi-
vidual line-relay means for operating each
subscriber’s line-bank in one direction, an
endwise-shiftable tripper-bar provided with

means for actuating the subscribers’ line-.

banks in another direction, both directions
of motion being necessary before any sub-
scriber’s line-bank can be electrically con-
nected with any trunk-line, stop devices for
temporarily retaining the subscribers’ line-
banks in position for maintaining connec-
tion with a trunk-ling, electro-magnetically-
actuated devices for successively drawing
said trunk-line terminal-bars into a selec-
tive or waiting position, selecting mecha-
nism adapted for causing the said bars to be
operated successively, skipping devices for
causing said selecting mechanism to always
skip the bars which are connected with any
busy truuk-lines, subscriber’s impulse-trans-
initting means and suitable circuits for con-
trolling the opsrations of said line-banks

41

and trunk-line terminal-bars, and release
circuits for effecting a restoration of the ap-
paratus.

65. In a telephone system, the combina-
tion of a plurality of trunk-lines, a plural-
ity of trunk-line terminal-bars each con-
nected with one of said trunk-lines and pro-
vided with a plurality of multiple terminals
thereof, electfo-magnetically-operated ac-
tuating and selecting devices for successive-
ly shifting said bars to a selective oi wait-
ing position, adapted to always skip any
bars which are connected with busy trunk-
lines, spring means for restoring said bars
to their normal positions, snd release cir-
cuits for effecting s restoration of the appa-
ratus. ,

66. In a telephone system, the combina-
tion-of a plurality of trunk-lines, a plurality
of trunk-line terminal-bars each connected
with one of said trunk-lines and provided
with a plurality of multiple terminals there-
of, an electro-magnet, suitable conmections
and devices whereby the previously selected

or waiting bar is always released whenever ¥

the said magnet is energized, and whereby
the terminal-bar of the first idle trunk-line
next in order afier the one last put in use is
always drawn into a selective or wailing po-
sition each time the said magnet is de-ener-
gized, and release circuits for effecting a res-
toration of the apparatps,

67. In a telephone system, the combination
of a plurality of trunk-lines, and = trunk-

selecting switch mechanism therefor, said !

switch mechanism comprising s plurality of
trunk-line terminal-bars each connected with
one of said trunk-lines and provided with a
plurality of multiple terminals thereof, co-
operating electro-magnetic and ring
means, suitable comnections whereby -the
previously selected or waiting terminal-bar

=t

.18 released by the energizing of said electro-
magnetic means, and whereby the bar of the -

next idle trupk-line is always drawn by
spring power into 2 sclective or waiting po-

sition whenever the said electro-magnetic.

means is-de-energized, and release circuils
for effecting = restoration of the apparatus.

68. In a telephone system, the combina-

tion of a plurality of trunk-lines, trunk-line-
terminals, a plurality of subscribers’ shift-
able line-banks, each provided with multi-
ple terminals adapted to cooperate with said
trunk-line-terminals in establishing connec-
tion between any subscriber’s line and any
trunk-line, subscribers’ indivdual line-relays
for operating saild lime-banks, auxiliary-
switches adapted to. be operated by the
shifting movements of said line-banks, and
release circuits for effecting a restoration of
the apparatus.

69. In a telephone system, the combina-
tion of a plurality of subscribers’ shiftable

AU %y

line-banks, subscribers’ individual lipe-ve-
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lays for operating said line-banks, spring
means for restoring said line-banks to
their normal positions, trunk-line-terminals
adapted to cooperste with said line-banks,
each line-bank being provided with a2 plu-
rality of multiple terminals of its sliotted
line, and release circuits for effecting & resto-
ration of the apparatus.

70. In a telephone system the combina-
tion of a subscriber’s iine, & plurality of
multiple terminals of said subscriber’s line,
a subscriber’s individual line-relay means for
shifting said multiple line-terminals in uni-
son, spring means for returning said group
of multiple line-terminals to its normal posi-
tion, and release circuits for effecting 2 res-
toration of the apparatus.

71. In a telephone system, the combina-
tion of & plurality of trunk-lines, shiftable,
terminel-bars each secured to one of said
trunk-lines and provided with a plorality
of multiple terminale thereof, mechanism
for actuating said bars, movable subscrib-

S’
er’s line-terminals adapted to cooperate with
said trunk-line-ferminegls, auxiliary switch-
ing means and circuits operated snd con-
trolled Ly said ferminal-bars, and
circuits for effecting o restorvetion

paratus.
72. Tn a
tion of a
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tuating and selecting m
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hanism for oper-
Hne-terminals
adapted to coopera ‘
in establishing con
said trunk-lines, busy-rel mechanism or
means adapted for effecting the restormtion
of any subscriber’s line-terminals when all
of the trunk-lines are busy, and release cir-
cuits for effecting a restoration of the ap-
paratus.

T 74, In o telephone sysiem, the combina-
tion of a plurality of trunk-lines, trunk-line
terminal-bars connected with said tiumk-
lines, each bar being provided with & plu-
rality of multiple terminnls of ils aliotted
line, an electro-magnet, selecting and actuat-
ing devices intermedinte of the said electro-
magnet and trunk-line terminal-bars, adapt-
ed for automaticelly selecting and sctuating
the bars in succession, and for skipping any
bars which are in use, auxiliary swif{ching
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means also operated by the said electro-mag-
net, and release circuits for effecting o res-
toration of the agpamtus. :

75. In a_telephoneé system, the combina-
tion of & plurality of trunk-lines, trunk-line
terminal-bars connected with said trunlk-
lines, ezch bar being provided with a plu-
rality of multiple terminals of its allotted
line, an electro-magnet, selecting and gctuat-
ing devices intermediate of the said electro-
magnet and trunk-line terminal-bars, adapt-
ed for automatically selecting and actuating
the bars in succession, and for skipping any
bars which are in use, normeally-open and
normally-closed auxiliary spring-switches
operated by said electro-magnet, and release

circuits for effecting s restoration of the

apparagsus.

76. In g telephone system, the combination
of o subscriber’s line, a subscriber’s line-ve-
lay, an auxiliary-relay, three energizing cir-
cuits for seid line-relay, the first energizing
circuit including a line, the second energiz-
ing civcuit being local, and the third emer-
gizing cireuit including o winding of sz2id
auxiliary-relay, and release circuits for cof-
fecting a restovation of the apparatus.

77. In 8 telephone system, the combination
of a subscriber’s line, 8 line-relay individual
to the s2id line, an suxiliery-relay individual
to the said line, suitable means and local
cireuits for connecting the windings of the

two relays in series and maintaining (he
same in an encrgized condition during use

b
of the line foy talking purposes, and release
circuits for effecting o restoration of the ap-
pavatus, and means controlled by said re-
lays i

to connect the line with another line.

78. In a telephone system, the combina-
tion of a plurality of trunk-lines, each trunk-
Iine consisting of three parallel conductors,
2 plurality of subscribers’ lines, trunk-select-
ing switch mechanism for establishing con-
nection between any swvbscriber’s line and
any trunk-line, a line-relay for each sub-
seriber’s line, a plurality of epergizing cir-
cuits for each line-relay, one of the said
energizing circuits for each line-relay in-
eluding the third tronk-line-conductor. of
any trunk-line with which & subscriber’s line
may be temporarily connected, and release
circuits for effecting a restoration of the ap-
paratus.

79. In a telephone system, the combina-
tion of a subscriber’s line, a line-relay for
said line, trunk-selecting switch mechanism,
g plurality of trunk-lines, a plurality of
energizing circuits for said line-relay, one
of said cireuits including & conductor of any
frunk-line with which the subscriber’s line
may be connected, and release circuits for
effecting a restoration of the apparatus.

80. In a telephone system, the combinstion
of trunk-lines, a trunk-selecting switch mech-
anism provided with an actuating-magnet
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and a release-magnet, a normally-open
switch adapted to be conjointly controlled
by said electro-magnets, responsive to a call-
ing subscriber, and to be closed by the ener-
gizing of the actuating-magnet, and ve-
opened by the energizing and de-enérgizing
of the said release-magnet, and release cir-
cuits for effecting a restoration of the ap-
paratus. ‘

81. In a telephone system, the combination

of a “selector” provided with a rotatable.

and endwise-shiftable switch-shaft, a verti-
cal-magnet, a release-magnet, three normal-
ly-closed switch-springs adapted to be
opened by the initial endwise movement of
the switch-ghaft, a normeally-ocpen switch
adapted to be conjointly controlled by the
said vertical and release magnets, said nor-
mally-open switch being adapted to be closed
by the energizing of the said vertical-mag-
net, and to be reopened by the energizing
end de-energizing of the said release-mag-
net, and release cirenits for effecting a res-
toration of the apparatus.

32.-In a telephone system, the combina-
tion of & plurality of trunk-lines, a shifting
terminal-bar coanected with each line and
provided with a plurality of multiple ter-
minals therveof, a plurality of subscribers’
lines, subscribore’ lne-terminals adapted to
cooperate  with said trunk-line-terminels,
subscribers’ line-relays, eamerglzing cireuits
for said line-relays, “first-selectors” adapted
to cooperate with said teunk-line terminal-
bars in controlling the said energizing cir-
cuits, and releass circuits for effecting a res-
toration of the apparatus.

83. In a telephone system, the combination
of a plurality of trunk-lines, a piurality of
metal plates connected with each trunk-line,
the plates allotted to any trunk-line heing
rigidly connected together but insulated
from each other, each plate being provided
with a plurality of electrical contacts, and
means whereby the metal contact plates con-
nected with any one line may be and are
shifted independently of the plates con-
nected with the other trunk-line, subseribers’
lines, subscribers’ line-relay means, sub-
scribers’ line-terminals adapted to cooperate
with the said electrical contacts formed on
the said metal plates connected with the
trunk-lines, whereby any subscriber’s line
can be connected with any idle trunk-line,

and release circuits for effecting a restora-

tion of the apparatus.

84. Ina te{)ephone system, the combination
of a plurality of trunk-lines, endwise-shift-
able terminal-bars cach connected with one
of said trunk-lines and provided with a plu-
rality of multiple terminals thereof, a plu-
rality of subscribers’ lines, a bank of mul-
tiple terminals for each subscriber’s line,
each of seid banks comprising flexible spring

48

fingers adapted to be engaged by the trunk-
line-terminals, selecting and actuating mech-

anism for operating said trunk-line termi-

nal-bars, and release circuits for effecting a
restoration ¢f the apparatus.

85. In a telephone system, the combina-
tion of a subscriber’s line, a plurality of
movable multiple terminals for said line and
individual thereto, each terminal including a
third contact connected in multiple with the
corresponding contacts of the other ter-
minals, a plurality of “connectors” each pro-
vided with a terminal connected with the
said subscriber’s line, each “connector” ter-
minal having o third contact connected in
multiple with the corresponding contacts of
the other “connector” terminals, the said
third contacts of the said “connector” ter-
minals being permanently connected with
the said third contacts of the said sub-
seriber’s line-terminals, and release circuits
for effecting a restoration of the apparatus.

86. In a telephone system, the combination
of a subscriber’s line, a subseriber’s individ-

ual trunk-selecting switching device pro-.

vided with a plurality of multiple terminals
of sald subscriber’s line, a plurality of “con-
nectors”, each provided with a ferminal con-

-nected with said subscriber’s line, the said

“connector” terminals all being connected in
multiple and permanently connected with
the said multipie line-terminals, and release
circuits for eflecting a restoration of the ap-
paratus.

87. In a telephone system, the combination
of a subsecriber’s line, a plurality of movable
line-terminals individual to the line con-
nected in multiple and adapted for use in
calling-out over said line, means for mov-
ing said line terminals, a plurality of line-

terminals connected in multiple and adapted

for use in calling-in over said line, and re-

Jease circuits for effecting a restoration of
the apparatus.

88. In a telephone system, the combination
of a plurality of trunk-lines, a correspond-
ing number of terminal-bars connected with
the said trunk-lines at one.end, 2 correspond-
ing number of “first-selectors” connected
with the said trunk-lines at the other end,
suitable selecting and actuating mechanism
for selectively operating the different trunk-
line terminal-bars in & predetermined order,
and release cireuits for effecting a vestora-
tion of the apparatus.

89. In a telephone system, the combina-
tion of a subscriber’s line, a line-relay in-
dividual to said line, an auxiliary-relay, a
local energizing cireuit for emergizing and
connecting said relays in series, means
whereby said relays remain thus energized
while the line is in use for talking pur-

oses. both when the subscriber calls and
1s called, and release circuits for effecting a

]
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restoration of the apparatus, and means con-

trolled” by said relays to comneet the line

with another line. ‘

90. In a telephone system, the combina-
tion of a subscriber’s line, a line-relay indi-
vidual to the line, an auxiliary-relay, a nor-
mally-closed low resistance bridge across
said line, said bridge excluding the wind-
ing of said line-relay, but including nor-
mally-closed contacts thereof, and releass
circuits for effecting a restoration of the
apparatus. ) .

91. In a telephone system, the combina-
tion of a subscriber’s line, a line-relay in-
dividual to said line, a normally-closed low
resistance bridge extending across said line
said bridge excluding the winding of sai
line-relay, but including ' normally-closed
contacts thereof, and release cireuits for ef-
fecting a restoration of the apparatus.

92. In a telephone exchange system, the
combination of telephone lines, automatic
means for trunking calling lines into con-
nection with the called lines, including first

selectors less in pumber than the telephone

lines, and means for normally short-circuit-
ing said lines. .

93. In a telephone exchange system, the
combination of a metallic telephone line, 2
normally closed low resistance bridge across
the line, a battery having one pole grounded,
a relay provided with a winding via which
the other pole of said battery is connected
with the said bridge. means for grounding
the said line, and a local energizing circuit
for said relay, the said relay provided with
normally closed contacts controlling said
bridge, and with normally open contacts
controlling said local circuit.

94, In a telephone exchange system, the
combination of trunk lines, subscribers’ tele-
phone lines, automatic means by which each
calling subscriber seizes a preselected idle
trunk line and selects another idle trunk for

the next call, means for normally shoré-cir-

cuiting the telephone lines, and automatie
means by which a calling subscriber removes
the short-circuit from his line.

95. In a telephone exchange system, the
combination of subscribers’ telephone lines,
trunk lines, automatic means for selecting
idle trunks for calling subscribers, means
for normally short-circuiting the said tele-
phone lines, and means for removing the
sh]olrt-circuit from a line when the subscriber
calls.

96. In a telephone exchange system, the
combination of telephone lines, trunk lines
provided with movable terminals, means by
which a calling subscriber connects his line
with a preselected movable trunk line ter-
minal, and antomatic reans by which the
terminal of another trunk line is moved in-
to position for the next call, '

1,686,088

97. In a telephone exchange system, the-
combination of telephone lines, trunls pro-
vided with movable terminals, zutomatic
means for moving an idle terminal into po-
sition for the mext call before the call is
made, and sutomatic means for moving the
selected or displaced terminsl intc copnec-
tion with a calling telephone line.

98. In a telephone exchange system, the
combination of trunk termineals, suiomatic
means for moving g trunk line terminal in-
to connection with a calling substation, and
means responsive to the call for moving the
terminal of ancther trumk line into posi-
tion for the next call

99. In a telephone system, s subscriber’s
line provided with means for grounding it
at the substation thereof, a normally cloged
bridge of practically no resistamce ‘across
the line at the exchange terminal thereof, o
battery having one pole grounded, 2 relay
normally connected in series betwéen said
battery and. the normally closed point of
said bridge, and means for opening said
bridge and disconnecting said relay there-
form when the subscriber calls:

100. In a telephone system, a subscriber’s
line, a bridge of practically no resistance
across the line at the exchange or central
station terminal thereof, and a reley adapt-
ed to open said bridge when energized, to-
gether with means for energizing said relay
over a portion of said bridge.

101. Tn a.telephone system, a plurality of
parallel endwise-movable bars each con-

nected to 2 different trunk line, and means I

for selecting idle trunks by the endwise
movements of said bars. ’

102. In a telephone system, a plurality of
parallel endwise-movable bars each form-
ing the terminal of a different trunk-line,
and means for connecting celling subserib-
ers’ lines with idle trunks by the endwisc
movements of said bars. '

103. In a telephone system, subscribers’
lines divided ints groups, automatic switch-
ing apparatus responsive to the calling sub-
seriber, a low resistance bridge normally
closed across the subscriber’s line to prevent
talling current from passing over the sub-
scriber’s line, means for opening or cutting
off said bridge during use of the line for
talling purposes, and means having one mo-
tion for finding a2 group and another mo-
tion for finding the called line in said
group.

104. In a telephone system, a switching
device comprising three members, means for
setting the first member to pick out and op-

erate the third member, and means for op-

erating the second member to contact witl:
the selected third member to thereby.com-
plete a connection said third member being
movable.
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105. In a telephone: system, a switching
device comprising three members, means for
automatically setting the first member to
pick out and operate the third member, and
means for operating the second member to
contact with the selected third member
when said third member is released te there-
by complete a connection said third member
being movable.

106. In a telephone system, the combina-
tion of a group of trunk lines, trunk select-
ing mechanism, said mechanism comprising
a plurality of terminals for each trunk line,
the terminals being movable bodily, and
means for moving said terminals, a line and
an impulse sending device for said lime for
controlling the operation of said terminals
over said line to establish connection with
said line upon the removal of the receiver.

107. In a telephone system, a trunk line
provided at each end with a movable con-
tact, the contact at one end of said trunk

being individual to a single subscriber, and -

means for moving the same to close connec-
tion therefrom to the subscriber’s line, the
other of said contacts individual $o said
trunk and means for extending connection
therefrom.

108. In a telephone system, a subscriber’s
line and individual switch comprising a
plurality of trunk line terminals, means for
moving each terminal independently of the
other, a trunk line for each terminal, sub-
seribers’ line terminals associated with said
trunk terminals, means for establishing con-
pection between the line and any one of said
trunk lines in response to an impulse from
the line.

109. In a telephone system, a subscriber’s
line, a switch individual to said line com-
prising a plurality of normally at rest mov-
able trunk line terminals, a trunk line con-
nected with each terminal, a plurality of
subscribers’ line terminals co-operating with
said trunk line terminalg, and means for es-
tablishing connection between said lines and
any one of said trunk lines in response to
an impulse from the line. _

110. In a telephone system, a subscriber’s
line and individual switch comprising a
plurality of trunk line terminals, means for

moving each terminal independently of the.

other, a trunk line connected. with each ter-
minal and subscribers’ line terminals adapt-
ed to co-operate with said trunk terminals
in. establishing connection between the line
and any one of said trunk lines in response
to a non-numerical impulse sending opera-
tion from the line upon the removal of the
receiver. ‘

111. A telephone system comprising a
subscriber’s individual switching means
comprising a bank of multiple subscriber’s

" line-terminals mounted for both end-wise

shift and swinging or vibratory movement

40

about a longitudinal axis, and trunk termi-
nals to be engaged by said line terminals,
112. In a telephone system, the combina-
tion of a subscriber’s line,a ‘movable line-ter-
minal connected with said subscriber’s line,
a trunk-line, a movable trunk-line-terminal
connected with the trunk-line, and means
under the control of the subscriber for mov-
ing said terminals toward each other and

into contact in response to a non-numerical

impulse sending operation at the subscrib-
er‘s telephone. -

113. In a telephone system, the combina-
tion of a subscriber’s line, a subscriber’s in-
dividual switching device provided with a
plurality of multiple terminals for said sub-
scriber’s line, 2 plurality of connectors each
provided with & terminal comnected with
said subscriber’s line, the said connector
terminals all being connected in multiple

end permanently connected with the said

multiple line terminals. :

114. In a telephone system, s subscriber’s
telephone station, a line for said station, an
automatic switch for said line, including a
line magnet for conirolling said switch, a
shunt for the conductors of said line be-

70
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tween the telephone and the switch, and -

means for opening and closing said shunt to
connect and disconnect said conductors via
the shunt. :

115. In & telephomne system, a subscriber’s
telephone station, a line for said station, an
automatic switch for said line, including a
line magnet for controlling said switch, a
shunt for the conductors of said line between
the telephone and the switch, and means
for opening and closing said shunt to cen-
nect and disconnect said conductors via the
shunt, and a battery normally connected
with said linevia said shunt when the shunt
is closed. '

'116. In a telephone system, a subscriber’s
telephone station, a line for said station, an
automatic switch for said line, including a
line magnet for controlling said switch, &
shunt for the conductors of said line between
the telephone and the switch, means for
opening and closing said shunt to connect
and disconnect said conductors via the shunt,
and a battery normally connected with said
line via said shunt when the shunt is closed,

and means for disconnecting the battery on -

the line at the shunt when the shunmt is
opened.

117. In a telephone system, a telephone
line, magnets associated with said line and
a circuit for shunting said magnets from

said line, and automatic means for opening

said shunt when a call is made from the tele-
phone. : '

118. In a-telephone system, a telephone,
a line, an automatic switch responsive to the
calling subscriber, magnets associated with
said line, a bridge rlosed across said line
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for shunting said magnets from the line, and

means contrelled over the line for opening-

up said bridge.

119. In a telephone system, & group of
calling lines, a trunk line, a movable mem-
ber for said trunk line, as many terminals
on said member as there are calling lines,
mechanism common to said calling lines for
establishing connections between said termi-
nals and said calling lines, said mechanism

rovided with means for moving ssid mem-
er for making the connections.

120. In a telephone system, a subscriber’s
line and individual switch comprising a plu-
vality of trunk line terminals, means for
moving each terminal independently of the
other, a trunk line connected with each ter-
minal and subscribers’ line terminals adapt-

ed to co-operate with said trunk terminals

in establishing connection between the line
and any one of said trunk lines in response
to an 1mpulse from the line upon the re-
moval of the receiver.

123, A telephone exchange system com-
prising subscribers’ lines, a “selector” switch
mndividusl to each line for extending its cir-
cuit, & plurality of link-circuits connected
(o each “selector” switch and available for
connaction to its line, and means for sending
e charscteristic signal over the calling line
in case all of the link-circuits available to
said line ars in uss.

122. In a switch, the combination of sets
of intersecting bars, contact sets at the in-
tersections of said bars, a common lecking
device for holding any bar of one of the
sets normally disphcef{, means for displac-
ing any bar of the other set, and means ef-
fective upon such conjoint displacement for
operating a contact sel.

123. A telephone exchange system com-
prising a subscriber’s telephone line, a plu-
rality of link-circuits extending therefrom,
automatic switching means for establishing
connection between said line and an idle one
of said link-circuits, means for restoring
said switching means to norimmal position,
and means for placing said restoring means
under the counirol of the subscriber in case
all of said link-circuits are in use.

124. A telephone exchange system com-
prising subscribers’ telephone lines, a plaral-
1ty of link-circuits extending therefrom, au-
tomatic switching means for establishing
connection between said lines and an idle one
of said link-circuits, means for restoring
said switching means to normal position,
means for sending a characteristic signal to
the subscriber and for placing said restoring

“means under his control in case all of said

link-circuits are in use.
125. A telephone exchange system com-
prising subscribers’ telephone lines, “selec-

" tor” switches responsive to removal of the

receiver at a calling substation for extend-

.
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ing the circuits of calling lines, a pluralicy
of link-circuits connected to each “selector”
switch and available for connection with a
celling line, and means for sending a char-
acteristic signal over the calling line in case
all of the link-circuits available to said line
are In use.

1926. A telephone exchange system com-
prising subscribers’ telephone lines, “selec-
tor” switches for extending the circuits of
calling lines, a plurality of link-circuits con-
nected to each “selector” switeh and avail-
able for connection with a calling line, means
for restoring an actuated “selector” switch
to normal, and means for placing seid re-

‘storing means under the control of the call-

ing parky in case all of the link-circuils
available to his line ave in use.

127. A telephone exchange systemn comi-
prising subscribers’ lines, a “selector” switch
individual to each line and respousive to the
removal of the receiver at the substation
thereof for extending its circuit, a plurality
of link-circuits connected to each “selector”
switch and avaiiable for connection to its
line, and means for sending a characteristic
signal over the calling line in case all of the
link:cireunits available to said line ave in use.

128. A telephone exchange system coni-
prising subscribers’ lines, a “selector™ switch
individual to each line for extending its cir-
cuit, o plurality of link-cireuits connected
to each “selector” switch and available for
connection to its line, means for restoring
an actusted “selector” switeh to normal, and
means for placing said vestoring meons
under the control of the calling party in
case all o
line are in use.

128, A (elefhone system including a tele-
phong ling, sclective switching mechanism at
the exchange, contacts individual to said
line at said mechenism, firet selectors at
the exchange, multiple terminals of said

electors at said mechanism, means effec-
tive on removal of the receiver at the sub-
station of said Line {o connect contacts there-
of with contacls of an idle selector, and
apparatus effective to extend a busy signal
over suid line in case said selectors ave busy.

180. A telephone system including a tele-
phone line, a plurality of link-circuits at the
exchange, means responsive to removal of
the receiver at the substation of said line to
automatically connect an idle one of said
circuits with said line, and apparatus for
extending a busy signal over said line when
said circuits are all busy on initiation of a
call.

181. The combination with a telephone
station, and a switching mechanism connect-
ed thereto, of means responsive to the re-
moval of the receiver at the calling substa-
tion for operating said switching mechanism
s0 as to automatically connect said station

]
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of the link-circuits available to his
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to an idle member of a group of similar
switching mechanism, a pair of contact mem-
bers through which said connection is com-
pleted and through which any talking cir-
cuit for said station must pass, and means
by which upon no idle switch being found
by said operation a busy signal current will
flow through said contact members to said
station. '

132. A telephone system comprising tele-
phone substation lines, individual switches
for said lines, and link ecircuits multiply
connected to said switches and adapted for
extending the circuit of said line responsive
to the removal of the receiver at the calling
substation which causes the switch to at-
tempt to establish connection with an idle
one of said circuits, and means for sending
a characteristic signal over the calling line
in case all of said link circuits are in use.

133. A telephone exchange system’ com-
prising subscribers’ lines, a plurality of
trunk circuits available for connection to a
wanted line, automatic selecting mechanism
for extending the circuit of a calling line to
an idle trunk circuit, and means for sending
a characteristic signal over the two sides of
calling line in series in case all of the trunk
circuits available for connection to said
wanted line ave in use.

134. In a telephone switch, a plurality of
sets of contacts arranged in a row, each set
of contacts comprising a plurality of flexible
springs, a plurality of other contacts ar-
ranged in rows, means for operating a row
of Individual flexible contacts, and means
for operating the second mentioned contacts
for cooperating with an individual set of
flexible contacts independent of the other
contacts in the row,

185. In a telephone switch, a plurality of
rows of contacts, each row comprising a set
of flexible springs, a plurality of other rows
of contacts arranged at right angles to the
first mentioned rows, and means for caus-
ing the cooperation between said contacts
by first operating a row of flexible springs
and thereafter operating a row of the second
mentioned contacts.

136. In a telephone switch, a row of con-
tacts comprising a plurality of sets of flex-
ible contacts, a plurality of rows of second-
ary contacts, means for operating said row
of flexible contacts whereby all of said sets
are brought into alignment with all the rows
of secondary contacts at the same time, and
means for operating any one of said rows of
secondary contacts for engaging the partic-
ular set of flexible contacts with which it
is aligned, the operation of said rows of sec-
ondary contacts being in a longitudinal di-
rection only. :

137.In a telephone switch, a plurality of
rows of contacts, each row comprising a plu-
rality of sets of flexible contacts, a plural-
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ity of rows of secondary contacts, means for
operating a particular row of flexible con-
tacts whereby each set of said row is brought

into alignment with a particular row of sec-

ondary contacts, and means for operating
any row of secondary contacts to engage
the set of flexible contacts with which it 1s
aligned, the operation of said rows of sec-
ondary contacts being in a longitudinal di-
rection only. '

138. In a telephone switch, the combina-
tion of a plurality of sets of primary con-
tacts arranged in a row, a plurality of rows
of secondary contacts, each row of said sec-
ondary contacts being allotted to a partic-
ular set of primary contacts, neans for op-
erating the flow of primary contacts for
bringing each individual set into alignment
with its allotted row of secondary contacts,
and means for operating a row of secondary
contacts for engaging the set of primary
contacts with which it is aligned.

189. In a telephone switch, the combina-
tion of a plurality of rows of primary con-
tacts, each row comprising a plurality of
sets of contacts, a plurality of rows of sec-
ondary contacts, each of said rows of second-
ary contacts having access to a particular
set of individual primary contacts of each
row, means for operating any row of said
primary contacts whereby each set of the
row is brought into alignment at the same
time with a row of secondary contacts, and
means for operating any row of secondary
contacts for engaging the set of primary
contacts with which it is aligned.

140. In a telephone switch, the combins-
tion of a plurality of rows of primary con-
tacts, each row comprising a plurality of sets
of contact springs fastened at one end, a
plurality of rows of secondary contacts ex-
tending at right angles to the rows of pri-
mary contacts and adapted to engage the
free ends thereof, each row of secondary
contacts arranged to have access to a parti-
cular set of primary contacts of each row,
means for operating said primary contacts
whereby the free ends of each set of the row
is brought into alignment at the same time
with a row of secondary contacts, and means
for operating any row of secondary contacts
for engaging the set of primary contacts

~with which 1t is aligned.

141. In a telephone switch, a row of pri-
mary contacts, an electromagnet common
to and for operating said row of contacts, a
plurality of sets of secondary contacts ar-
ranged at right angles to said row, an elec-
tromagnet for operating said secondary con-
tacts, means for causing the ‘engagement
of a particular set of primary contacts with
said secondary contacts, and means for ener-
gizing said electromagnets, a single ener-
gization of said electromagnets serving to
cause the engagement of said contacts.
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142. In a telephone switch, the combina-
tion of a plurality of sets of primary con-
tacts arranged in a row, a2 movable element,
said element controlling the movement of
said primary contacts, 2 plurality of second-
ary contacts, means for operating sald moy-
able element {c move said primary contacts
into alignment with said secondary con-
tacts, and means for operating a particular
econdary contact for engaging the primary
contact with which it is an.iiﬂ-‘nci
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trunk-cunnectmg means individual to each
telephone line, adapted to close connection
between calhnﬂ' telephone lines and pre-
celecueg trunk hnes and 2 uufomatlc trunk-
ectmw means commoz% to all of the tele-
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154. The combination of trunks, telephone
lines, automatic means by which a calling
subscriber selects an idle trunk for the next
calling subscriber, and means individual to

5 the telephone lines for connecting with the
preselected trunks. , '

155. In a telephone system having selec-
tors and connectors, means for selecting idle

A

first selectors ahead of the calls, subscribers’
individual switches for seizing the preselect- 10
ed idle selectors, and means for operating
connectors to find the-called lines.

Signed by me at Chicago, Cook county,
Illinois, this 9th day of November, 1905.

CHARLES J. ERICKSON.



