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16 all whom, it may-concern:

Be it known that I, Fraxx R. McBerry,
citizen of the United States, residing at
New Rochelle, 1n the county of Westchester
and State of New York, have invented a cer!
tain new and useful Tinprovement in Semi-

Automatic Telephone-Exchange Systems, of
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which the following is in full, clear, concise,
and ekxact description.

My, invention relates to telephone ~ex-
change systems and contemplates in general
an improved organization and arrangement

of eircuits and apparatus, whereby the con-

trol of the interconnection of telephone lines
and tronk limes in-a system comprised in
whole or in part of exchanges of the semi-
mechanical type, may- be ‘at all times so
maintained and exercised that such inter-
connection may be accomplished speedily
and with precision.

The object of my invention is to provide
for use in an éxchange of the semi-mechani-
cal ‘type; in which the interconnection of
subscribers’ lines and trunk lines is designed
‘to.be accomplished by mechanical switching
apparatus controlled by an aperator, an op-
erator’s sending or controlling equipmeént
comprising .means " whereby: such 1intercon:
nection may be simply and easily controlled
and whereby such controlling means-and the
various parts thereéf may be automatically
placed in: or out-of operative relation with
the apparatus which it is designed to control
at proper stages in the operation thereof.

A further object of my invéntion is to
provide in an operator’s sending or control-
ling equipment, as. designed. for use in a

semi-mechanical exchange, improved - and.

novel means_for automatically controlling a
plurality of ‘selecting operations in a single
sending operation by the repeated and buc-
cessive use of & part or parts thereof capable
of exercising such control. :

‘A further object of my invention is to
provide, as a part of an operator’s sending

or controlling equipment in a.semi-niechani-
cal telephone exchange, simple and efficient,
selection controlling means adapted to accu-

rately control-selections of various extent
and-character, and to arrange such means’in
said operator’s sending or controlling equip-
ment in such a manner that it may be readily
and quickly "restored: to - normal and pre-
pared - for a subsequent controlling opera-
tion ' o

A further object of my invention is to
provide, in a semi-mechanical telephone ex-
change, improved' and novel means for con-
trolling ‘the automatic selection of trunk
lines leading from such exchange to a dis-
tant exchange, whether such - distant  ex-
change is-of the semi-mechanical type or of-
the manual type, and that such selection may
bé accomplished. accurately and with ‘ra-
pidity.

60

(ih)

‘A {further object of my invention is to
provide an improved and novel operator’s -

sending or controlling equipment adapted to
be used in systems, the character and opera-
tion of the exchanges whereof are varied
and dissimilar, and mvolves means whereby

such equipment, by the operation of self-

contained, means and without the interpost-
tion of any additional act on the part of the’
operator, or any extraneous mechanism, will
adapt-itself for the proper control of the
connectiori whatever may be the character of-
the exchange toward which- the call is. di-
rected, and whatever may be the manner of
the eperation of such exchange. .

A further object of my invention is to
provide, in an operator’s sending,or con-
trolling equipment for. exchinges of the
serhi-mechanical type, improved and movel
supervisory apparatus: whereby there is'in-
dicated before the operator at all times dur-
ing the control of selection, a signal or sig-
nals indicating to her the stage reached by,
the controlling apparatus in such:control. -

More particularly, my invention relates to-
a switching system involving aun improved
operator’s sending -or controlling equipment
adapted for use with systems of practically
any size, havingiany. desired- gropping of
lines or trunks,; the various exchanges of

‘such systems being varied in their character

and in“the character of the operation there-
‘of, such ‘sending or controlling equipment.
being adapted to operate with accuracy and,

‘at high speed to cause the various selecting

and trdpk-hunting operations throughout: a

téain of selectors to take place, in proper

sequence .and with absoluté precision. .-

. My -inventicn to this end invelves means
in an operator’s sending equipment adapted

under the control-of a key or keys to pér-

form a series -of controlling operatipns to

successively control, over a single selecting

or controlling circuit, a series of mechanisms.
brought one after another-into association:
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desired ; this

with such circuit, such series of mechanisms
sending equipment being fur-
thermore adapted for rapid gperation by
comparatively feeble current impulses trans-
mitted over long lines or cables, and to con-
tinue aufomatically to perform the entire
sequence of controlling operations at proper
intervals-and in definite order without re-
quiring any. attention from the operator be-
yond the initial registration of the call upon

. the key or keys.
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Another feaure of my invention involves

the arrangement in an operator’s sendinmg

apparatus of registers or translating devices,
whereby a number designating a line to be
selected, indicated by the operator upon keys
arranged according to the decimal system of
notation, may be stored up and translated
by such registers or translators in such a
manner that the selection controlling de-

vices operated under the control of such.

registers or translators will, if necessary,
select the line desired and indicated. upon
the keys, even thongh the lines from which
such line must be selected or the trunks
through which such line must be connected
are not, or a part of them are not, arranged

‘according to the decimal system of notation.

~Another feature of my invention involves
means, 1 an operator’s sending or control-

means, whereby such translation may be
eliminated automatically and without any

*further or separate act by the operator when

the mechanisms to be. controlled and the
lines and trunks connected thereto are ar-
ranged wholly according to the decimal
systém of notation. - S
Another feature of my invention involves
improved and novel means, whereby the
operator’s sending equipment may be auto-
matically associated with any one of a plu-
rality of connecting circuits which is put
into use, and involves automatic cord finder
apparatus adapted to test said -connecting
circuits, find the one

" sired to associate the seqding equipment and

50

_ . another connecting

55

- means - whereby a single set-
suffice to control the operation

‘unite it therewith, : y
‘nection until the sending  equipment has

maintaining -such con-

completed its operation, and then antomati-

“cally disconnect it from the connecting cir-

cuit, leaving it free to be associated with
circuit to control another
.connection.. _ PR

Another feature of my invention involves
of keys may
of a plurality

" of sender mechanisms Proper, such control

.60

L being exercised-through the mterposition‘_of
register devicss upon which the designation’

“of the line desired is--'re%'istergd_ or stored up
0 *

@

to determine the contr

» IS acting upan
e-completion of . such: registration to pei-

mit these keys to bo utiliged to register.tipon

the registers of another suchsen&ei*ma-

- themselves form no pa

with which it is de-

- tively above and below

1,141,352

nism. the designation of some other desired
line, and means preventing the use of such
keys with a second sender mechanism until
the designation indicated upon such keys
has been received and stored up by the reg-
isters of a sender mechanism in connection
with which the keys have been used.
Another feature of my invention involves’
improved means, whereby the various oper-
ations of the sender are caused to take place
in the proper sequence, and involves the ag-
sociation with the various parts of the equip:

75

ment of automatic sequence switching de- -
vices, each provided with switch contacts ar- .

ranged to control ecircuits to insure the-
proper operation of the various parts of the
sender and in turn of the sequence sivitch-
in%{devices themselves.
' My invention also includes certain details
of the construction and organization of the
apparatus and circuits involved in my im-
proved operator’s sending equipment by
which the foregoing operations and other
operations incidental to the proper and ex-
peditious control of a system of this charac.’
ter may be best accomplished. _

he accompanying drawings, which illus-

s

85

90.

trate the preferred form of my -invention,

show as portions thereof features which in
rt of my present in-

vention, and are not therefore claimed in

95

this application. These features are claims
in my applications for Letters Patent as -

follows ~—Serial No. 515,933, filed Septem-
ber 2, 1909, for selective controlling
ratus; Serial No. 451,868, filed September 5,
1908, for sequence switch ; Serial No. 511,983,
filed August 9,
systems. = ,
In the drawings, Figures 1 to 5 inclugive,
when placed together, form a single diagram
llustrating diagrammatically the apparatus -

appa- 1

. m
e
(=]

1509, for telephone exchange -

1065

and circuifs involved in an operator’s send-,

ing equipment in-accordance with my in-
vention; the lines which extend to the edge
of each sheet being continued on the neigh-
boring sheets. The proper arrangement of
the sheets for viewing the equipment as a
whole is made by placing Fig. 2 mmediately
below Fig. 1; Fig. 8 should then be placed
to the left of Fig. 2 and Figs. 4 and 5 respec-
Fig. 3. Figs. 6, 7;
8 and ‘9 show a form

structure which may be
with my invention. B
"~ Sequence s"'witolbes.—The_ local controlling
circuits associated with various parts of the

used 1n- connéction

[

10

of sequence switch.

120

operator’s sender -or controlling ‘equipment ‘. -
x ! D

disclosed herein, which must be established
in definite order at successive stages of. the
operation to bring.into service the, different
deriees. or. parts as they are required, are
zthe present embodiment of my. invention,
established. . by automatic: Switehing appli-:
suces which “are térmed Séquence. switches,

AH
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Aq w1’ be noted by reference to the draw-
i 18 & eqnen«,e switch. dssoumted
individnal o the connecting ecir-
a sequence switch associated with and
individnzl to each card finder, and a se-
quence switeh as )\(,det&‘\,} with and ind lividual

to the counting ch of these se-
quence switches Jements of a
n‘v‘-v“!ﬂ switch operating or, o ninber

con 'xct de\'we
satd hi”i’lb”i 15
L

of cirermit ¢ch mpgers or
ated I genuens
ﬁum one ¥

AR ,‘G

fd—

tlo*ls.
The
sired sequence of operations whether of the

same or different devices. In each postiion
to w h'zh its movable member is advanced &
circuit is egtablished whereby a mvep operas
tum of the device or devices under contr ol
is made possible, nd at. the same time an-
other circuit is eﬂtabhs‘ued whéreby the mo-
tor mechanism of the sequence sw iteh may
be r'”‘ ated antomatically when smb opera-
tion of the, device or devices under control
has ba 33\ Comp‘tetci so that as sach opera-
tion takes place the sequence switch will be
nntmx}aticﬂ v moved to the next position, in

2
which position a new operation or anome“
.

st wge of theé same operation W i1l be brought
about, and 'so on. Finaliy the nce
switch_ establishes a condmml wheve] 0y the

apparatus under <
normal condition, an& *ﬂco m 1...)
cnit whereby the sequence switeh i
be retmnﬂd to its normal position
Yach portion of the appar at
sociated sequénce. &\ntu 14
pleter‘ab}*y, sa related th ut 10(;?.1
r*orm olling cireunits will be prog
tablished by &‘md device ia théi r operation,
+ normal opera-
tion of either is'star ted ooth rw\‘l«'eb will be
progressively carried throu weh a complete
cycle of operations: which may be cmt rolled
and checked at didlerent st:‘lgt\ thiough the
agency of enev 'rmw"’ circuits cata \,Mud by
some other portic m of theapparatns for this

pUrpos. h‘f whicl wiless so (Luﬂ\( will
terminate in the :ut anatic return of both
viteh and its associnted appa-

the sequence s
W

ratus to 1

itic Tn ease- of a
such ‘checking or con-
; C‘“«“”t evén immedis ately after o s

-
Pt
oot

norn
it In
troliu
quern
have

y
and its associafed f\-meat\m
a operation such’ sequence
s“:iteh et apparatus c.1nm>t bC“ome per-
1mnenﬂ*; dhgm(' - o ¢ Sin an off-
bat will co mp‘ete their
eyele of mveratl ons and be positively ve-
_tumul to notumal under control of cncmts
which, are purely local.

The m echan ism of the sequence t.\\'li.dl(.~

— .

‘gt ul‘p“

sequience’ switeh may contrc ol any dO—A

’ 3

ma’; be as shown in Figs. 6,7,8 and 9. The
movabie metiber is o verticaj voller shaft 2%
carry mg a .n.mnu of switch operating cams
98, said shaft being srr ranged to be drivert
by power apj Jied ‘lm‘ugh the agency.of an
clecmo n;zgnnm\/ clutch. The ‘constantly
driven power shaft 3 carries & fr 1ct10n driv-
ing disk 30, w .nw?. «prtwl td be drawn
by the action- 4 magnet or motor
magnet 3 enpragement ¥ ith a friction
raller 20 T upen the shaft 27, The
rotler 29 ax 18k 38 iron and the
ol 21 apied when energized
to magnetize the roller 29 schich serves as a
rotary pole ysiee ¢ m! the magnet; wher vy
the driving d sk 30 is attracted into engage-
ment w At tne roller and so rotates tlie shaft
27, this rotation continuing as long as the
motor 1 ﬂ”’h(" 3‘2 I exeited. '
The eams 28 carvied by ‘he votary shxft
27 are arranged to oporate viteh springs 83,
forcing such sp;m.rs into engagement with
outer contacts 33, allowing R rem to engage
tlieir alternate inner 'ﬁnta(ts 34 or n(mlm"_
them out of contact with either of saxd cori~
tacts according to tue po ion of said caws.
Obt 10;1.313 as many cams and switches may
be provided as the pa rticalar . qugarntws to
e controlled may requ vive. - Certain of the
switch contacts: ouumu od “in the successive
positions of the movable switch element may
Comml circuits for the motor raagnet 82. A
special switeh such as shown in Fig. 9'is
also pwfu ably prov 1&0(1 to control the local
eircuit for said motor. magnet, wher eby after
the shaft has begun to mave and the },mtml
energlzing cireuib is broked at one of the
other sivitches the motor magnet na still
be excited bv curvent in the lm alelreitit un-
til the next-interided stopping position. of
the rotary element is fully reached. As
shown in Fig. 9 the cam 36 for operating the
local or special switch is adapted to be en-
gnged. by the cam volier 3¢, enrr ied. by a
pivoted switch tever 38. .\ xpr‘ncr 39 1s ar-
ranged to act upon said. moted lever 88 =0
ns to pm« the ¢ i roeller- 37 against the cam
a6, When the rolter 37 11110» upon ;l t@(ti 1
or high portioi of the cam 30, said ] Jever 38
eloges n contact 0 which coutrols the loc: al
cireuit-of thie motor magnet: The tceL Sor
Ligh portions of the cin 46 have pclined
edees so that flie cany veller 37 after riding
over the top of the toot’ or- high portion’ 1s
forced down the opposite slope. by the ac-

C nL

are o

NANS

i

‘tion of the s pruw 39, an« thus tends to pus sh

wnnst the cam to coutinue ‘the rotation
melem wntil the roller 87 reachm the bot:
tom of the following noteh.. ‘The rotary cle
mant -’ 1\. thus bx owmt to reste ;\(‘LLU‘ lv 1
euch m the’ posxtmns where 1t 1s mtended te
stop. In-the operation of the devlf‘e the
cireuit . will first be: dns-ed for' fe . motor
wagnet through one of the springs 83 and
oiie or the other of the contact anvils 34 or

30

90
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40

35 of such spring. Then as the motor mag-
net is excited and the shaft of the sequence
swij;ch begins to rotate the contact through
which the motor magnet was initially ex-

cited may be broken; but the local circuit

will be maintained for the motor magnet
through the contact 40 closed by the cam 36,
and the rotary element will continue to ad-
vance until the cam roller 87 reaches the

‘bottom of the next noteh: of the cam 36.

In the circuit diagram herein, illustrating
my invention, the switch springs of the se-
quence switches are not shown in their ac-
tual arrangement, but are so located as to
give the clearest arrangement of circuits;

-and the operating cams are not shown. The

positions of the rotary-element of each se-
quence switch in which any of its contacts
are closed are indicated by numbers placed
adjacent to such contacts, each contact being
open in all positions except those indicated
by the adjacent numbers. Furthermore, the
sequence switch contacts may-be identified
with the sequence switch motor apparatus
indicated upon the diagrammatic showing

by the fact that the hundreds digit of the

reference character applied to each sequence
switch contact is the same as the hundreds
digit of the reference character applied to
the sequence switch with which it is associ-

ated. For example, .the sequence switch
contact 207 is operated by the . sequence

switch 222, see Fig. 2, and is closed in the
second and third positions of such sequence

switch as indicated by the numerals 2 and 3

placed adjacent to that contact but is open

‘in all other positions of the sequence switch;

on the other hand the sequence switch con-
tact 310 is operated by the sequence switch
336 and is closed in the third, fifth, seventh,

_ninth, eleventh and thirteenth positions of

45

50

55

such -sequence switch as is indicated by the
numerals adjacent to such sequence switch
contact, but is open in all the othér positions
of this sequence switch 836. Each sequence
switch. has, however, as has been before
noted, a special contact governing the local
circuit of its moter magnet, such as the con-
tact- 40 operated: by the cam 36 in Fig. 9.
As these special contacts, which are repre-
sented by the contacts 101, 201 and 301 of
the respective sequence switches 110,222 and

336 upon the drawings, are closed only while

the rotary element of the sequence switch
is in transit from one stopping position to

" the next the numbers are placed on the side

60

of the switch lever opposite from the contact
and indicate pasitions in which such contact
is, open, such contact being closed while the
rotary element is in transit between the po-
sitlons indicated by the numbers.. Thus by

reference to the numerals 1,2, 5, 6, 7, 8, 9, 15

appearing, aljacent to the switch lever of

the special contact 201 of the sequence.

1,141,352

switch 222 it is seen that this contact is open
in the first position of.the sequence switch,
closed between the first and second positions,
open in the second, closed continuously be-
tween the second and fifth positions, open in
the fifth, closed between the fifth and sixth
positions, open in the sixth, and so on. ‘The
contact being continuously closed between
the second and fifth positions, between the
ninth and fifteenth positions, and between

the fifteenth and normal pesitions of the se-
quence switch so that -the sequence switch’

will not stop in the intermediate positions,
but stop only in those indicated by the nu-
merals. e

Keys and registers—The various circuits

which determine the selection controlling.

operations of the operator’s sender or con-
trolling equipment shown herein are estab-

lished by a plurality of recording devices,

herein termed registers, which take their po-
sitions in response-to the operation of man-
ually operable keys controlled by an opera-
tor, upon which the designation of the line
desired may be indicated. In systems of the
character ini which my invention is. designed
to be used some of the lines and trunks, or
the lines and trunks at some of the ex-
changes, may be grouped or classified upon
a non-decimal basis and in order to control
the proper selection of a line or trunk where

65

70

75

80

‘85

90

95

such line or trunk is grouped or classified

upon a non-decimal basis, *translation” is
required in-order. that the number keys,
whi¢h are usually arranged according to the
decimal system; may cause operations of

the sender proper, in the embodiment shown

a set of so-called “ counting relays,” to con-
trol the selection according to the non-deci-
mal grouping of lines and trunks in an ex-
change. In the equipment shown, where

such translation is necessary or desirable, it
-is accomplished by ‘the registers referred to,

which are in this instance adapted to take

decimal system, and in such position to con-

‘trol selecting operations according to a non-

decimal system, such selection controlling
operations governing a selection according
to such translated system of the number des-
ignated by the keys. When, however, the
line desired is to be found in an exchange in
which the grouping of lines and trunks is
upon the decimal system the registers will
take positions in response to the depression

~ of the keys representing the number accord-

ing to the decimal system, and will in turn
produce selection controlling operations-ac-
cording to the decimal system of notation.
As will be hereinafter pointed out, whether
this control will involve translation or not
will "depend upon the office key. depressed

and will Bot require any additign}ql;,‘or fur-’

100

105

‘positions in response to the depression of . .
keys representing a number according to the

110

115

120

125
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ther act by the operator than the depression
of the keys indicating the designation of the
line desired.

The registers which are assoclated with
the counting relays also serve to record or
store up designations indicated by any com-
bination of depressed keys, and thereby es-
tablish permanent counditions for governing
the conditions of selection controlling opera-
tions required to cause the selection of the
desired line, so that when the call is thus

registered or stored up upon one sender ap-

paratus the set of keys may be used there-
after to register another call upon another

sender apparatus before the first sender ap-

paratus has finished the selection controliing
operationa of the first call. There may be,
and is preferably, one key for each office or
exchange of the system, and also a bank of
number keys, which, as diagrammatically
indicated, comprise four rows of ten keys
each, representing the figures 0 to 9, inclu-
sive, of thousands, hundreds, tens and units

ud‘igits respectively. . These keys, both the

office and number keys, are designed to be
held in their depressed position by the lock-
ing magnets 422 indicated upon the draw-
ing, the locking magnet associated with any
one set of kéys being adapied to retain in its
depressed position the depressed key of said
set of keys until such locking magnet is de-
energized. Upon the defnergization of the
locking magnet associated with any set of
keys the depressed key will be restored to
its normal position by means net shown, but
which are usual in apparatus of this char-

acter. Fach key when depressed is adapted

to close certain contacts governing circuits
which are shown in the diagram and which

‘will be hereinafter traced in detail.

The preferred form of the registers, such
as are used in connection with my inven-
tion and shown diagrammatically in Fig. 3,
is the same as that of the sequence switches
hersinbefore referred to and described, with
the addition of a stop relay. These registers
are shown each as embodying the usual
power magnet, a stop relay and a plurality
of sets of contact devices. The sets of con-
tact devices shown above the power magnet
and stop relay are those connected to the
operators’ keys and by which is determined
the position In
and the sets of contact devices located below
the power magnet and stop relay upon Figs.
3 and 5 are the ohes closed in the various po-
sitions of the register to determine the opera-
tion of the sender proper. The registers, as
do the sequence switches, involve a special
contact which in the registers is open in each
of the positions of the register but closed be-
tween each two positions thereof. This
special contact is shown immediatel
left of the associated power iangiet.
the ordinary sequence swit:bes, th

in which the register will stop,

‘hrushes adapt

o

devices of the registers are open in all the
positions except those indicated upon the
drawings immediately adjacent the contact-
devices. It will be noted, however, that the
positions of the registers range from zero to
nine and that there is no normal position
of the register, the register remaining, after
it has performed its function, in the posi-
tion in which it was set, and when next
taken for use in connection with the opera-
tors’ keys, it starts from such position.

As shown in the circuit diagram, each
sender device proper forming a part of my
invention may have, and preferably does
have, six registers associated therewith, cor-
responding respéctively to the districts of
the system, the offices m a district, and the
thousands, the hundreds, the tens and the
units of the designation of the line desired.
As will be hereinafter described, when the
registers are brought successively into asso-

ciation with the sender or selection con-

trolling apparatus proper, herein shown as
counting relays, the contact devices shown
below the power magnets of the respective
registers will control the operation of such
connting relays to accomplish the selection
controlling operation desired. Thus when
tire tens key 427 is depressed, for example,
it causes the tens register to take up its sixth
or No. 5 position, thereby closing the con-
tact device 608, which at the proper time will
ground conductor 725 leading to the count-
ing relays to control the action of such re-

lays, which relays in turn govern the selec- 1

tion controlling operation of the sender as
a whole. It will be noted that both the dis-
trict and office registers respond to the de-
pression of a single key of the set of office

keys, whereas the other registers of the 1

group are individual to the corresponding
sets of keys.. It'will, therefore, be apparent
that the district and office registers will re-
spond to the depression of an office key to
record the district in which such office is lo-
cated and which particular oftice in such dis-
trict . the office corresponding. to the de-
pressed key is. The numerical registers simi-
larly will Tespond to the depression, of the
numerical keys to take up positions corre-
spond’in%' to the depressed keys in their re-
spectively associated sets of keys. In each
position the cams of the registers will close a
certain distinctive combination of switch
contacts, whereby the operation of the count-
ing reliys may be controlled.

Cord finder—The cord finder forming a
part of the embodiment of my_invention
herein shown may be of any suitable con-
struction, but _esr’eferably involves a set of

to sweep over the terminals
lrading to the various conmecting circuits -
513} to, ghop with its brushes in contact with
nl ‘g to the connecting cir-
:5 Jesired to intercon- -
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nect the desired line with a calling line. The
structure of this cord finder may be of any
suitable design and the particular structure
shown forms no essential part of my inven-
tion. The operation of the cord finder will
sufficiently appear from the description of
the operation of my invention as a whole, it
being understood that the power magnet
226 serves as an electromagnetic clutch to
couple the constantly votating power shaft
upon which such magnet is mounted with

" the disk mounted upon the shaft of the cord
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finder carrying the contact brushes, such
disk "being of soft iron and forming the
armature of said power magnet. The ar-

‘rangement and operation of the counting

relays as such will also sufficiently appear in
the description of the operation of my in-
vention as hereinafter set forth and need not
be separately described in detail. '
General description and operation.—Re-
ferring particularly to the diagrammatic
showing of my invention in Figs. 1 to 5 of
the drawings, the- operation of the form of
my invention shown therein is as follows:—
When a call has been received by the oper-
ator it is necessary that an operator’s send-
ing or controlling equipment, such as the
one embodying my invention shown herein,
be associated with the connecting circuit
which has been taken for use in receiving a
call and over which the calling line is to be
interconnected with the desired line. .In- or-
der to bring this about the switch 108 is
closed, which establishes a circuit from -bat-
tery 109 through the connecting circuit se-
quence switch 110, sequence switch contact
102, switch 108, to ground and back to bat-
tery. Before proceeding with the consider-
ation' of the results accomplished by the

. closure of this circuit, it should be noted

‘that the switch 108 may be such as to be op-

erated manually by the operator at the
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proper time, or it may be, and is preferably,
arranged to be automatically operated by
the apparatus associated with the connect-
ing circuit taken for use when the connect-
ing circuit is united with the calling line, or
upon the depression of an operator’s listen-
ing key, or at any other suitable time.

" Since, however, the particular means for op-

erating the switch forms no part of my pres-
ent invention, such means need not be fur-

ther considered. It should also be further -

noted that the connecting circuit proper,
over which the conversation is.actually to
take place, is not shown herein, since it in
itself forms no part of my present inven-
tion. The leads 111, 112, 113, 114, 115, and
248, however, are individual to and asso-
ciated with the connecting circuit, the leads
113 and 114 being the usual sender leads of

the connecting circuit, and it is over these’

leads, whichl are connected to the connecting
circuit propér in the usual and well-known

1,141,352

manner, that the controlling circuit is estab-
lished to control the operation of the usual
and well known selector switches necessary
to obtain the desired connection. Since,
therefore, these leads referred to are suffi-
cient to typify the connegting circuit and to
make clear the arrangsment and operation
of the various parts and. features of my in-
vention z.d its relation to the connecting
circuit, they alone are shown in order to sim-
plify as much as possible the disclosure.

A circuit having been completed through
the connecting circuit sequence switch 110
by the closure of the switch 108, this se-
quence switch, 110 is energized and moveés

70

75

80

from its first or normal position into its sec-

ond position. In this position the sequence
switch contact 102 is opened so that origi-
nal energizing circuit of the sequence switch
110is no longer closed and thesequence switch
contacts 103, 104, 105, 106 and 107 are closed.
The closure of the sequence switch contact
106 has established a'circuit from the bat:
ter§ 221 throngh the sequence switch 222 of
the first cord finder, conductor 223, sequence

85

90

switch contact 202 of the first cord finder -

sequence switch, conductor 224, sequence
switch contact 275 of the sequence switch as-
sociated with ‘the second cord finder, conduc-
tor 111, sequence switch contact 106, to
ground and back to battery. The closure of
this cirquit energizes the cord finder se-
quence switch 222 which moves from its first
or normal position into its second position,
thereupon opening the sequence switch con-
tact 202 and closing the sequence switch
contacts 203, 203, 207, 208, 209, 210 and 217.
A circuit is now closed from the battery 225,
through the power magnet 226 of the cord
finder apparatus, generally indicated as 227,
sequence switch contact 205, back contact
and armature 228 of the test relay 229 to
ground and back to battery. The -cord
finder thereupon starts to move 'and contin-
ues its movement until the brushes 230, 231,
232, 233 and 234 reach the terminals 285,
236, 237, 238, 239 associated with the partic-
ular connecting circuit taken for use. As
soon as. these terminals are reached by the
brushes a circuit is completed from the bat-
tery 240 through the test relay 229, sequence

‘switch contact 203, brush 280, terminal 2385,

conductor 112, sequence switch ‘contact 107
to ground and back to battery.  The test re-
lay 229 is thercupon energized and attracts
its armature 228 opening the circuit of the
power magnet. and thereby stopping the
movement of the cord finder. The same
movement of the armature 228 has closed the
circuit from the battery 225 through the
holding magnet 242, sequence switch contact
207, front contact and armature 228 of the
test relay 229 to ground and back to bat-
tery. By the closure of this cireuit the hold-
ing magnet is energized and serves to main-
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tain the cord finder in the position it now
occupies. ; -

‘Simultaneously with the closure of the
circuit through the holding magnet 242 the
armature of the test relay 229 has closed a
circuit from the battery 221 through the
sequence switch 222, sequence switch contact
21%, front contact and armature 228 of the
test relay 229 to ground and back to battery.
This again energizes. this sequence” switch

"which now -moves out of its second position

and continues to move, due to the closure
of the special sequence switch contact 201 in
positions 8 and 4, until it reaches its fifth
position. The sequence switch in moving
from second position has opened the se-
quence switch contacts 205 and 217, and 1n
moving past its third position has opened
the sequence switch contacts 203 and 207.
When, however, this sequence switch reaches
its fourth position the sequence switch con-
tact 204 is closed and upon reaching its fifth
position sequence switch contacts 206 and
212 are also closed and the sequence switch
comes to rest in its fifth position. Upon the
closnre of the sequence switch eentact 210,
which took place at the time the cord finder
sequence switch came into its second position
and which sequence switch contact is still
closed, a ciretit was established from the
battery 421 through the vavious key-locking
magnets 422 in parallel, conductor 244, se-
quence switch contact 210 to ground and
back to battery. The closure of this circuit

5 energizes the various locking magnets 422,

which magnets are associated with the re-
spective sets of manually operable keys be-
fore the operator, through which keys the
operator controls the operation of the send-
ing apparatus by indicating thereon the
designation of the line desired.. These lock-
ing magnets, as will be well understood,
serve to hold a depressed key in its depressed
position so long as the circuit through the
locking magnets is maintained.

As the cord finder sequence switch reaches
its fourth position it closes and maintains
closed in the fifth position the sequence
switch contact 204, as has been before noted.
This establishes a circuit from the battery
240 through the test relay 229, sequence
switch contact 204, reset relay 332, sequence
switch contact 304, conductor 245, cord
finder brush 232, contact 237, conductor 115,
sequence switch contact 105 to ground and
back td battery. This circuit maintains the
test relay energized and energizes the reset
relay ‘332 which relay immediately upon its
energization closes for itself by its armature
333 and its front contact a locking circuit
independent of the sequence switch contact

© 804, such circuit, however, except for the

65

sequence switch contact 304, being the cir-
cuit just traced. The energization of the
reset relay 332 has also caused it to attract

‘ Iy . ; ‘
its-armature 334 Which has closed at itsfront
contact the circuit from the battety 335
through the sender s,egu‘ehceswité}x»?)%, ge-
quence $witch contact 02, <ffont contact and
armature ‘334 of the_reset Telay 832 to
ground and back to battery: Upon the clos-
ure of this - ¢ircuit™ the. sender. sequence
switch ‘moves from its-fitst. or nérmal posi-
tion into its second position, opening the
sequence switch contact 302 and closing the

sequence switch contacts 303 and 306.

- With the connecting - circuit sequence
switch 110 in its second position, the cord
finder sequence switch 222 in its fifth posi-
tion and the sender sequence switch 336 in
its second position the apparatus is now ready

to receive upon the manually operable keys

thereof the designation of the line desired.
This desired line may eitHer be a particular
subscriber’s line or private branch trunk
line, in an exchange in which the inter-
connection of lines is accomplished by me-
chanieal or semi-mechanical means, or it
may be a trunk line leading to a manually
operable exchange. It will be further noted
that the desired line or trunk may or may
not be one of a plurality arranged upon the
decimal system of notation.

We will first assume that the line desired.
is located in an exchange in which the lines
and trunk lines leading to such lines are ar-
ranged according to the decimal system of
notation. In the particular showing herein
stich an exchange is indicated by the office
key No. 2, which is the third key from the
top of the set of office keys to the extreme
left of Fig. 4. We will further assume, for
the purpose of illistration, that the line
desired is No. 3752 1n the exchange referred
to. The first act of the operater will be,
therefore, the depression of the district and
office key representing the exchange No. 2
and the depression of the No. 8 thousands
key, the fourth key in the set, the No. 7 hun-
dreds key,.the eighth key 1n the set, the No.
5.tens key, the sixth key in the set, and the
No. 2 units key, the third key in the set.
Tmmediately upon the depression of the of-
fice and district key.a circuit is closed.as fol-
lows:—from battery 501 through eonductor
502, register operating magnets 503 and 504
of the district and office registers, respec-
tively, and the back contacts and armatures
505, 506 of their stop relays in parallel, con-
ductor 246, seqiience switch contact 208, con-
ductor 423, right hand contact spring of the
third or No. 2 office key 424 to ground and
back to battery.

Upon the ehergizationi of the register op-
erating or power magnet 503, the district
register 507 will commence to move until

it reaches its third or No. 2 position in

which positien the contact device. 509 asso-
ciated with the depressed office key 424 will
be closed. A circuit w*11 éiereupon be estab-
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lished from the battery 501 through the con-
ductor 502, conductor 510, stop relay 511 of
the district register, coutact device 509, left-
hand contact springs of the office key 424 to
ground and back to battery. Immediately

“upon the closure of this circuit the stop re-

lay 511 will attract its armature 505 open-
ing the circuit of and thereby deénergizing
the register operating magnet 503 to stop

'!0 the district register In its third position.

The armature 505 by the same movement
closes a circuit from battery 335 through the
sender sequence switch 836, sequence switch
contact 306, conductor 512, front contact
and armature 503 of the stop relay 511, con-
ductor 246, sequence switch contact 208, con-
ductor 423, office key 42¢ to ground and
back to battery. The closure of this circuit
causes the sender sequence switch 336 to
move from its second to its third position, in
which position it is ready for the control of
distriet selection. ‘

At the same time that the district register

- is moving to close the circuit heretofore de-

23

30

scribed through the stop relay 511 the office
register 513 1s moved due to the energiza-
tion of the office register operating magnet
504 and will move until it reaches its third
or No. 2 position in which position the con-
tact deviee 515 associated with the depressed

- office key 424 will be closed. The closure of

this contact device completes a c¢ircuit from
the battery 501 through conductor 302, con-
ductor 516, stop relay 517 of the office rogis-
ter, contact device 515, office key 124 to
ground and back to battery. This will cause
the stop relay 517 to attract its armature

"~ 506 opening the circuit of and thereby de-
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energizing the office register operating mag-
net 504 and causing the office register to
stop in its third position with the contact

.device 515 closed. The same movement of

the armature 506 has closed a circuit from

the battery 221 through the cord finder se--

quence switch 222, sequence switch contact
212, conductor 518, frout contact and arma-
ture 506 of the stop relav 517, conductor
246, sequence switch contact 208, conductor
423, office key 421 to ground and back to bat-
tery. - The closure of this cireuit causes the
‘cord finder sequence switch to leave its fifth
position and move into its sixth position,
thereby opening the sequence switch contact

212 and closing the sequence switch contact

213,

The district register in resporise to the des
pression of the third or No. 2 office key and
the closure of the contact device 509 asso-
ciated with such kev has come to rest in its
third or No. 2 positien. In this position the
sender controlling contact devices 601, 602
and 632 of the district register will be closed

- and all of its other contact devices will re-

85

main open. Similarly, by reference to Figs.
3 and 5 of the drawings, it will be seen that

1,141,352

in the office register the contact device 603
is closed and all the others open in the third
or No. 2 position of the register in which
it now is.

The movement of the sender sequence 70
switch 336 into its third position has closed
the sequence switch contacts 309, 310,311, 312,
and 314. The closure of the sequence switch
contact 309 has closed the circuit at the sender

over which the control of the selecting oper- 75

ations at the distant selector switching ap-
paratus is exercised, such circuit being indi-
cated by .the conductors 113 and 114, the
closure of this circuit energizing, by means
of the inclusion in the circuit of a battery 8o
located, as is usual and customary, at the
selector switching apparatus, the stepping
relay 701, which thereupon attracts its arma-
ture 702 opening a cireuit at the back contact
thereof and closing a circuit at the front 8s
contact thereof. The selecting or control-
ling "circnit having been closed. by the
sequence switch contact 309 at the sender end
thereof the selector switching apparatus at

the apparatus at the distant end will begin 90

to move due to the closure of such circuit
apd will, as is usual and customary in appa-
vatus of this kind, intermittently cut off the
current, by any means such as may be pre-'

ferred, from the relay 701, thereby causing 95

the alternate energization and deénergiza-
tion of such relay. The intermittent oper-
ation of this relay will, therefore, correspond
with the movement of the selector apparatus

and in the form of my invention herein 100

shown it will be assumed that the relay 701,
which is known as the stepping relay, will
be energized and deénergized once for each
selective movement or stage of the selector

switching apparatus, which may be at any 105

particular time under the control of the
sender apparatus. The original energiza-
tion, however, of the stepping relay 701 has
by the attraction of its armature 702 closed

a circuit from the battery 703 through the 110

sequence switch contact 312 and the first
relay 711 of one series of the relays known as
the counting relays, through the back contact
and armature 712 of the first relay 713 of

the second series of counting relays, the 115

front contact and armature 702 of the step-
ping relay 701 to ground and back to battery..
The closure of this circuit energizes the first
counting relay 711 which attracts its arma-

ture and closes for itself a locking circuit 120

from the ‘battery 703, through sequence
switch- contact 812, the first counting relay
711, front contact'and armature 714 of such
relay and back to battery. - It will, therefore,

be seen that the first counting relay 711 will 125

be maintained energized after having once
been energized so long as the sequence switch
contact 312 remains closed. The energiza- .
tien of the first counting relay 711 has caused
its armature 715 to make contact with the 130
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front contact ‘associated therewith and upon

relay 701 a circuit will be established from
the battery 716, through sequence switch con-
tact 311, the first of the counting relays 713,
baok contact and armature 715 of the second
counting relay 711, front contact and arma-
ture 715 of the first counting relay 711, back
contact and armature 702 of the stepping
relay 701 to ground and back to battery.
The closure of this circuit causes the first
counting relay 713 to be energized which,
upon drawing up its armatures, opens the
eriginal circuit of the first relay 711, ex-
tends an energizing circuit for the second

“relay 711 preparatory for the next energi-

zation of the stepping relay 701, and further-
more establishes for itself a locking circuit
from the battery 716, through sequence
switch contact 311, the first of the relays 713,

“front contact and armature 717 of such relay

and back to battery. It will, therefore, be
seen that a similar locking circuit has been
established for the first of the relays 713
as was established for the first of the relays
711, this locking circuit being . maintained
after having been once established until the
opening of the sequence switch contact 311.

Upon the second energization of the step-
ping relay 701 a circuit is established from
the battery 703 through the sequence
contact 312, the second one of the counting
relays 711, back contact and armature 712
of the second one of the counting relays 713,
front contact and armature 712 of the first
one of the relays 713, front contact and ar-
mature 702 of the stepping relay 701 to
ground and back to battery. This circuit,
‘as will be noticed, is similar to the. original

40 .energizing circuit of the first relay 711, ex-

45
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cept that it includes the front contact and
armature 712 of the first of the relays 713,
which has, since the energization of the first
relay 711, been energized and locked up to
prepare this circuit for the energization of
the second relay 711. This second relty 711
will, therefore; attract
a locking circuit for itself and preparing-a
circuit through its armature 715 and the
front contact thereof for the energization
of the second one of the relays 713, which
will take place upon the second deénergi-
zation of the stepping relay 701 and the re-
traction of the armature 702. It will be
further noted that this energization of the
second one of the relays 713 will, as did the
first one of the relays 713 upon its energiza-
tion, close a locking circult for itself, open
the original energizing circuit for the sec-
ond relav 711, the operation of which just
preceded the energization of the second re-
lay 713, and prepure an energizing - circuit
for the next, or first as yet, unoperated, re-
lay 711. This operation of ‘the counting re-
lays 711 and 713 will continue until the en;

switeh.

its armatures closing.

o

i 1 Ss ted on .. ergization of the counting relay 713 corre-
the ensuing deénergization of the stepping -

sponding to the contact 601 closed in the
district register takes place. Immediately
upon the energization of this counting relay
713 a circuit will be closed from the battery
718 through the cutoff. relays 719, sequence
switch contact 314, conductor 0%, contact
device 601. conductor 720, front contact and
armature 717 of the counting relay 713 cor-
responding to the contact €01, in the case
assumed the third counting relay 713, to
ground and back to battery. The closure
of this circuit energizes the cutoff relays
719, which thereupon attract their arma-

tures, the armature 721 opening the select-

ing or controlling circuit, thereby stopping
in the usual manner the selective operation
of the selector switching apparatus at the
distant end thereof, and’ the armature 722
closing’ a circuit from the battery 335
through the sender sequence switch 336, se-
quence switch contact 310, front contact and
armature . 722 of the cutoff relays 719 to
ground and back to battery. The closure of
this latter circuit causes the sender sequence
switch 836 to move from its third position

into its fifth position, the special sequence,

switch contact 801, being closed in the
fourth position, serving to maintain the
sender sequence switch 336 energized until
the opening of such special 'sequence switch
contact 801 in the fifth position allows the
sender sequence switch 336 to come to rest
in such position. This movement of the
sender sequence switch has opened and again
closed the sequence switch contacts 309, 310,
311 and 312, the temporary opening of the
sequence switch contacts 311 and 312 serv-
ing to restore to normal all of the counting
relavs 711 and 713. The movement of .the
sender sequence switch has also opened the
sequence switch contact 314 and closed the
sequence switch contact 3153. ,

Tt will be here noted that the selection
controlling operation in response to the po-
sition taken by the district register has now
been completed, such operation having ac-
complished the control of the selection of
the district in which the desired office is
located. Upon the completion of this first
selecting operation over the selecting or con-
trolling cireuit 113, 114, the switch 116 as-
sociated with the connecting circuit will be
operated either manually or by any suit-
able means controlled by the first selector
gwitching apparatus in which district selec-
tion has just been accomplished, which op-

oration will establish a circuit from battery

109 through the connecting circuit sequence
gwitech 110, sequence switch contact 103,

switeh 116 to ground and back to battery. -

The connecting circuit: sequence switch 110
will thereupon move from its- second into
its sixth position. This movement may be

gecomplished by having the special sequence-
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switeh contact 101 closed in the intermediate

- positions as herein shown or by any othar
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suitable means which will insure the move-
ment of the sequence switeh 110 into its
sixth position. Upon leaving its second po-
sition, the connecting circuit seque
gwitch 110 has opened the sequence swifch
contacts 108, 104, 106 and 107, but wpon
reaching its sixth position again closes the
sequence 4 ocontact 104 It will be
further noted that the sequence switch con-
act 103 is maintained closed from the sce-
ond to the sixth positions, inclusive, of the
connecting cireuit sequence switch 110 mn
order that the energizing civéuit for the
reset. velav 332 and the test relay 229 may
be maintained and the armatures of these
relavs not permitted to vetract. The moans
whereby the < fich 116 is closed as above
described v be of any suitable character,
but i¢ ;. - ierably in the
responsive device such as the relay 117
shown upon the drawings, adapted to be de-
energived momentarily or otherwise upon
the completion of the district selection, but
since stich means forms no part of my pres-

sW

-ent invention. it need not be further shown

and will not be further described.

The operator’s sender or
equipment embodyving my invention is now
ready to take up the control of the selection
of the office desired in response to the set
position of the office register, which posi-
tion has been taken by the office register

under. the control of the office key covre-

sponding. to the office desired. The restora-

" tion of the counting relays 711 and 713 to

normal has opencd the civeuit of the cutofl

relavs 719 and the armatures 721 and 722 ave’

again retracted, such retraction, “as will be
noted, having taken place as soon as the
sender sequence switch 336 left its third
position and before it hiad reached its fifth

osition. A circuit will therefore again be
established through the stepping relay 701,
the armature 721, sequence switch contact
309 and the conductors 113, 114 from the
sender to the selector switching apparatus
in which the second selecting operation
necessary for the particular connection de-
sired is to take place. The closure of this
circuit has, by the inclusion of the usual or
customary battery at the selector switching
apparatus, again energized the stepping re-
lay 701, which by attracting its-armature
702 has closed a circuit from the battery 703
through the sequence switch contact 312, the
first of the counting relays 711, back con-
tact and armature 712 of the-counting relay

713, front contact and armature 702 of the
- stepping relay 701 to ground and back to

“battery. The closure of this circuit pre-
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cisely as in the district selection causes the
energization of the first counting relay 711
which thereupon attracts its armatures 14,

i of an electro- -

controlling
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a locking circuit for itself
an energizing circuif for the

he detnergization of the stepping re-

[he energization of the counting
o defnergization of the step-
and the retraction of its
‘in torn, precisely as in the dis-
n, attract its armatures 712 and

)

1 energizing circuit for the second
counting relav 7il, which energizing circuit

lay 713 which will be closec

s locking civeuit for itself and
1

-1
t

will be closed as before upon the next ener-

gization of the stepping relay 701 The re-
spective counting relays 711 and 713 will,
therefore, one afier another be energized-in
office selection as in distriet selection until
the energization of the counting relay 713
which corresponds to the contact device 603
closed by the office register. - When this
counting relav 713 is energized a circuit will
be established analogous to the one estab-
lished in district selection from the battery
3 the cutoff relays 719, sequence

wctor 605, contact device
ter. conductor 7120, front
ature 717 of the counting

gwiteh 2
603 of the
contact and arvr
relay

14

718 corresponding to the contact de--
l§ 1= A

80

V2]
o

vice 603, which in the case assumed is the .

third such counting relav, to ground and
back to battery. This will, as before, ener-
gize the cutoff relays 719, opening the cir-

cuit through the conductors 118, 114.and

stopping the ‘movement of the selector
gwitching appavatus at the distant end of

such civenit, and at the same time closing
throngh the armature 722 a circuit from the
battery 235 through the sender sequence
gwitch 3836, sequence
front contact and armature 722, to ground
and back to battery. The closure of this
cireuit at this time causes the sender se-
quence switch 836 to move from its fifth
position to its sixth position, thereby open-
ing the sequence switch contacts 303, 309,
810, 811, 812 and 815 and closing the se-
quence switch contact 807, The opening of

‘the sequence switch contacts 811 and 312 has’
as before restored the various counting re-

lays 711 and 712 to the normal deénergized
condition. The closure of the sequence
switch contaet 305 in the fourth position of
the sender sequence switch and the opening
of this sequence switch -contact after the
fifth position of the sender sequence switch

is without effect in the control of the con-.

nection assumed, but its utility and opera-

tion will be hereinafter referred to in con-

nection with the control of selection in-
volved in a call directed to an exchange
of different character from the one with
which connection is now being brought
about. : E
The control of the selection of the district
and office in which the line desired is located

100

witch contact 310,-

105

118

320

125

1390
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has now been accomplished ;and the sender
sequence switch and its associated apparatus
is readv to initiate the control of the nu-
merical selection of the line desired in the
office selected. While the selections hereto-
fore described have been taking place and
before the further operation of thie- connting
relayvs and’ their associated apparatus can
take place the operator depresses the na-
merici] kevs uux"n“tmo the number of the
Jine desived. These kevs have been hereto-
fore referred to and pointed out with re-
gpect to the line desired, No. 3752, The
numerical kev 425 of the thou%‘mda set, nu-
merical kev 426 of the hundreds set, nu-
meriept kev 427 of the tens set and nuneri-
erl kev 478 of the units set will therefore
be vmed to have been depressed by the
onerstor. nnd ench of such keys is now held
depressed by the holding magnets 492, indi-
vidaal to the several sets. w hich magnets ave
maintained energ ogized bv the 1).1tteu 421
over the saue cireult t‘mt the holding mag-
net ‘r_‘f of the otfice set of keys is m,unuamed
enovgized, The depression of each of these
l;c‘.s, lmf« placed a ground upon one of th e
contacte of each of the \ewlal pumetieal
registers. one of which 1s associated with
each 0* tne cots of keys, The depression of
one he thoi 18 ends kevs and one of the
wnits kevs has in addition closed a cireuit
£rom the batterv 501 through the condactor
502, mwrz'mw ‘nwnet 519 (‘f the thousands
. hack contact and armature 520 of
entot! relav 523 of such register, condue-
247, CSQqU\,P('G gwiteh contact 209, con-

\J

1\[

f.‘g‘f:mt‘\
the
tor

“dactor 429, righthand contacts 130 of the

depressed units key 428, conductor 31,
righthand contacts of the depressed thou—
:'nds fov 423 to ground and back to bat-
terv. U'pon the closnre of this cireuit the
operating wagnet of the thousands register
1= uno'mw\‘l and such xewstm' moves until
it reaches its position in which cirenit is

closed threugh the contact deviee 522 con-
noered with the depressed thonsands kev
197, This will be its fourth or No. 3 vo-
sition. A cirveuit is thereupon established

301 throigh conductor 502,

stop relay 322 of the thousands remsi.«:r,
comtact devier 322, lefthand contacts of the
depressed thosands kev 425 to (Tlound and
back to battery.
wpon cnergized and attracts its armature
520. which opens the cirvcuit to the oper: ating
mngnet 519, stopping the movement of the
register in ite fourth ov No. 3 posttion. .md
c]oaes a civeuit at its front contact from th

battetv 221 through the cord finder se

quence switch 222, conductor '“ 3. senence
switeh contact 213, eondnetor 324 front eon-
tact and armature 320 of the stop relay 23,
condnetor 247, seugitence smtch contacts ”09.
conductor 429, contaets 430 of the depressed
conduetor eczed thou-

from battery

depre

The stop relay 523 is there-

¥

‘which is closed if the sequence switch is w

- 3

sands kev 423 to ground and back to batters.
The closure of this circuit causes the cord
fnder sequence switeh 222 to move 1
¢ixth position into its seventh positiot
which inovement the sequence switeh
tact 218 will be opened and the ener
circuil to the sequence switch A
;,cz'] hed will be destroved.

At the same time that the thouss
13 ter is coming to its set- pww(’l(u by A0
to the dcﬂrusmn of the thousand
the clos‘lm of the circuit contr
theusands kev and the umifs key. t
dreds register 18 mov ing to its postling. th
register ope”atm" magnet 5208 being LT 3
017ed over the cirenit meluding baftory Sl
unrl the contacts of the units and thousa:
key in parallel with the thousands v
operatmv magnet 519. The hundreds rem
ister will, ther refor e, move until it clowes cou-

eon-
;I', L;AH"'

:]
LA LR

(N‘».

; 45
‘tact at the contact device 528 uﬂ‘u««}mmx
ing to the depressed hundreds key 4 A
cireuit will thereupon be umnn:nvd é"v»m
batterv 501, con:luctnr 502 stop relay 824,
contaet device 528, depressed b whedts key go
426 to ground and btack to 1,’7!::(‘“ v. The
closure of this cireuit HH AU 3: ¢oener "1

zation of the step relay ,
tracting its armature 326 open
of the operating magnet
movement of the e
No. T position.  The =
armature 526 c¢loses a mumt af s |
tact which extends froni the ’vu
through the cord finder sernence swit ich
condhctor 293, sequence switeh contact

IUV‘}‘

U

1405

Ll

its seventh pesition, conducter 530, front
contact and armature 526 of the stop relay
529, conductor 247, sequence sw iteh conbact
209, conductor 429, contacts 130 of the de-
pressed units key 228. eonduetor 431, confact

of the depro%ed thoﬂwnm\ key 4¥% o
ground and hack to batte 14, due to the
closure of the civenit of Me cord finder se-
cuence switch 2 through  the  seqence
gwitch contact 213 Lv the attrast " the
armature 520 of the stop velsy the
thousands register, the ~“q!h"n'\
is in its seve (,nth position at the
closure of the circuit jurt trneod f‘xo “e
switch will now move into ifs eiohth posi-
tion, openmg the sequence switeh contact ’l
and closing the sequence awiteh cos e
Should. however, the sequence sl
still be in itessixth position the 4'?/: e

ES AL

the cirenit controlled by the sfw ol o
the hundreds vegister will nvwiet i

ment of the sequence switeh @0 e
enth poyhon. due to the v'ww:mr
stop relay 523 of the the

Similarly and at the s
thousands and hunilred
ing to their set posits
alsn mmoviag fo i
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the depression of the tens key 427 and the
closure of the circuit coutrolled by the con-
tacts of the units and thousands key. In
this case again the operating magnet 531 is
energized by the battery 501 in parallel with
the operating magnets 519 and 525 of the
thousands and hundreds registers respec-
tively. ' The tens register therefore moves
until it reaches the position in which circuit
is closed through the contact device 534 cor-
responding to the depressed tens key 427.
A circuit 1s thereupon established from the
battery 501, conductor 502, stop relay 535,
contact device 534, depressed tens key 427
to ground and back to battery.. The stop
relay 535 is thereupon energized attracting
its armature 532, opening the energizing cir-
cuit of the operating magnet 531 and there-
by stopping the movement of the register in
its sixth or No. 5 position. The movement
of thé armature 532 of the stop relay 535
has closed at its front contact an energizing
circuitmor tle cord finder sequence switch
222, provided this sequence switch is now in
its eighth position. This circuit may be

traced from the battery 221 through the se-

quence switch 222, conductor 223, sequence
switch contact 215, eonductor 536, front
contact and armature 532 of the stop relay
535, conductor 247, sequence switch contact
209, conductor 429, contact 430 of the de-
pressed units key 428, conductor 431, con-
tacts of the depressed thousands key 425 to
ground and back to battery. The closure of
this circuit will cause the sequence switch
222 to move into its ninth position. If,
however, at the time this circuit is closed at

‘the armature 532 the sequence switch 222

has not yet reached its eighth position the
closure of its circuit will not be accom-

lished until the sequence switch has moved
into its eighth position. In this way the

regular and complete operation of the va--

rious registers and the cord finder sequence
switch 222 is readily accomplishe. the cord
finder sequence switch 222 moving from its
sixth to its seventh position only upon the
completion of the operation of the thousands
resister, then moving from its seventh to its
eighth position upon the completion of the
operation of the hundreds register, or im-
mediately moving from its seventh to its
eighth position if the operation of the hun-
dreds register had been completed prior to
the completion of the operation of the thou-
sands register. The sequence switch hav-
ing been brought to its eighth position by
the completion of the operation of the hlun-
dieds register will now move into its ninth
position only upon the completion of the
tens register, and similuily if the operatien
of the tens register was completed before
the completion of the operation of the hun-
dreds register the cord finder sequence
switch will not stop in its eighth position,

1,141,352

but will immediately move to its ninth posi-
tion. '

In a way precisely analogous to.the opera-
tion of the thousands, hundreds and tens
registers, the units register will be operated
simultaneously with such other registers, the
operating magnet 537 being energized by the
batterv 501 in parallel with the respective
operating magnets 519, 525 and 531.- The
units register will thereupon move until cir-
cuit is closed through the cortact device 540
corresponding to depressed units key 428. A
circuit will thereupon be established from
battery 501 through conductor 502, stop re-

lav 541, contact device 540, lefthand contacts.

of depressed units key 428 to ground and
back to battery. The closure of this circuit
will energize the stop relay 541, which at-
tracts its armature 538 opening the circuit
of the operating magnet 537 and thereby
stopping the movenient of the register in its
third or No. 2 position. The sume move-
ment of the armature 538 will close at its
front contact anenergizing circuit for the cord
finder seguence switch 222 provided this se-
quence switch is at this time in its ninth po-
sition. This circuit may be traced from the

70

75

80

85

90

battery 221 through the sequence switch 222,

conductor 228, seqnuenice switch contact 216,

-conductor 542. {ront contact and armature

538 of the <top relay 541, conductor 247,
sequence switch contact 209, conductor 429,
contacts 430 upon the depressed units key
428, conduetor 431. contacts of the thousands
kev 425 to ground and back to battery. As
will be readily understood from the descrip-
tion of the operation of the cord finder
sequence switch 222 under the control of the
stop relayvs of the thousands. hundreds and
tens registers, if the cord- finder sequence
switch 222 is not as yet in its ninth position
the closure of the circuit just traced will
await the coming of sach sequence switch
into its ninth position and will then operate
stuch sequence switch to drive jt from its
ninth into its fifteenth position, the special
sequence switch contact 201 being closed all
of the time that the cord finder sequence
switch is moving from its ninth to its fif-
teenth position. As the cord finder sequence
switch 222 leaves its-ninth position it opens

95

100

105

11¢

115

at the sequence switch contact 210 the ener- .

giz1g ecircuit of the various holding mag-
nets 422 associated with the respective sets
of keys, and upon the deénergization of these
magnets the keys heretofore held depressed
are released and restore themselves to their
normal positions. As the cord finder se-
quence switch 222 leaves its tenth position it.
opens at the sequence switch contacts 208
and 209 the energizing circuits of the vari-
ous register operating magnets 503, 504, 519,
525, 531 and 537. It will, therefore, be ob-
vious that as long as the cord finder sequence
switch' 222 associated with the first cord

12¢

12¢

13¢
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inder remains in its fifteenth position, it

will be impossible for the various keys

shown on sheet 4 to in any way effect the
position or condition of these registers, the
operation of which has just been described.

As the cord finder sequence switch 222 asso- -

ciated with the first cord finder comes into
its eleventh position it closes the sequence
switch - contact 218, thereby associating the
original energizing circuit for the tcord
finder sequence switch with the cord finder
sequence switch 272 associated with the sec-
ond cord finder, sender and set of registers
for purposes to be hereinafter described.
The entire apparatus is now in condition
for the centrol of the numerical selection in

response to the designation indicated by the

keys as they were depressed, which designa-

~ tion has been taken up and indicated upon

‘the various numerical registers, the thou--

sands register being in its fourth or No. 3

_ position 1n response to the depression-of the

25

30

thousands' key 425 has closeéd the contact
device 606, the hundreds register being in its
eighth or No. 7 position in response to the
depression of the hundreds key 426 has
closed its contact device 607, the tens regis-
ter being in its sixth or No. 5 position in re-
sponse to the depression of the tens key 427
has closed ‘the contact device 608, and the

" units register being in its third or No. 2

35
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position in response to the depression of the
units key 428 has closed the contact device
609. Furthermore, as will be remembered,
the district register has closed and maintdins
closed the contacts 632 and 602. The hun-
dreds register, moreover, has closed the con-

" tacts 625 and the units, register has closed

the contacts 610. The closure of these con-
tacts 610 and 625 is, however, without effect
in accomplishing the connection under con-
sideration, but these contacts are closed for
purposes {shich will hereinafter appear in
connection with a call directed to an ex-
change of a different character. It will be

remembered that the sender sequence switch
js now in its sixth position having con--

trolled already the district and office selec-
tion, and on moving into its sixth position
closed sequence switch contact 307. A cir-
cuit, therefore, is now established by the clo-
sure of the sequence switch contact 211
closed in the tenth to fifteenth positions, in-
clusive. of the cord finder sequence switch,
from the battery 335 through the sender se-

quence switch 336, sequence switch contact"

307, conductor 248, sequence switch contact
911 to ground and back to. battery.: The
sender sequence switch 336 will upon the clo-
sure of this circuit move out of its sixth posi-
tion into its seventh position opening the
sequence switch contact 307 and closing
agnin sequence switch contacts 309, 310, 311

~ and 312, aswell as the contacts 313 and 316.

1

The oclosite of the sequence-switch contact .

313 in this instance is without effect. but it
is closed for purposes which will be herein-
after described. '

Upon the closure of the sequence switch
contact 309 the selecting or controlling cir-
cuit 118, 114 will be again closed through
the stepping relay. 701 and the armature 721
and its back contact of the cutoft relays 719.
The closure of this circuit will as before, by
the inclusion of the battery usually and
customarily asscciated with  the selector
switching apparatus at the distant end of the
circuit, -energize the stepping relay 701,
which will - thereupen -attract its armature
702. This armature 702 will clese at its

front contact the energizing circuit of the

first counting relay 711, as has been hereto-
fore described in connecticn with the dis-

_trict and office selection. Upon the deéner-

gization of the stepping relay 701 its arma-

“fure 702 in retracting will close a circuit for
‘the first counting. relay 713, which cireuit’

as has been heretofore described in ccnnec-

tion with previous selections and as will

be noted, includes the armature 715 and
the frent contact of the Jocked up count
ing relay 711.. It will, therefcre, be ob-

‘vious that as before the counting relays

711 and 713 will be one.after another ener-
gized and locked up in response to the alter-
nate energization and deénergization of the
stepping relay 701 until the counting relay
713, asscciated . with the contact device 606
of the thousands register; is energized, at
which time, due to the sequence switch 336
being in its seventh position, a cireunit Is
established from the battery 718 through the
cutoff relays 719, sequence. switch ccntact
316, conductor 611, contact device 606, con-
ductor 723, front contact and armature w17
of the last operated counting relay 713,
which in this instance will be the fourth such
counting relay, to ground and back to bat-
tery. - It will be ncted that this circuit will
Ie closed upon the fourth alternate energiza;
tion and deénergizaticn’ of the stepping re-
lay 701, the contact device 606 being closed
in the fourth or No. 8 position of the thou-

18
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13¢

105

sands register .and indicating that the line -

desired is in the fourth thousand of the lines
of the exchange:to which selecticn is being
made, as is the fact in the case assumed.

. The closure of this circyit energizes the cut-

off relays 719 opening the controlling circuit

113, 114 at the-armature 721 and thereby |

stopping selection and closing the circuit to
the sender sequence switch 336 over a eir-
cuit which has beéen heretofcre described in
connection with district.and office selections
at the armature 722 and its. frent contact.
The sender sequence switch. 336 thereupon
moves from its seventh to its ninth position

" momentarily opening and again closing the

sequence switch contacts 309, 310, 311, 312,
opening; the sequence switch contact 316 and

115

125



~ closing sequence switch contact 317. The.

" momentary opening of the sequence switch

contacts 311 and 312 has as before restored

~ the varicus counting relays 711 and 713 to

10

15

their normal deénergized condition. The
apparatus is now ready to control the hun-
dreds selection. , S

The closure of the sequence switch ¢ontact
309 by the movement of the sender sequence
switch 336 into itsninth position,accomplishes
again -the closure of the selecting or con-

trolling circuit including the stepping relay

701, the bank contact and armature 721 of

the cutoff relays 719, and the conductors 113

and 114. The closure of this eircuit includ-

-+ _ing as before the usual and customary bat-

20

tery associated with the selector switching

‘apparatus now' associated with the distant
‘end of this circuit has energized the stepping

relay 701 which, by the attraction of its

- armature, has closed again a circuit for the

_ first counting relay 711 which has thereupon

25
: 80
,35
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attracted its armature and, as before, com-
pleted the locking circuit for itself and pre-
pared a-circuit for the energization of the
first counting relay 713. . Upon the deéner-
gization of the stepping relay 701, due to the
operation of the selector switching appa-

‘ratus at the distant end of the controlling

circuit, the circuit prepared by the energiza-

" tion of the first counting relay 711 will be
closed to energize the first counting relay 713’
which in turn attracts its armature, thereby -

_closing a locking circuit for itself and pre-

paring an energizing circuit for the second
eounting relay 711.. It will therefore be ob-
-vious that as in the previous selections, the

alternate energization and deénergization of .

the stepping relay 701, due to the operation

of the selector switching apparatus at the -

distant end of the controlling circuit, will al-
ternately energize and lock up the respective
counting relays 711 and 713 until that count-
ing relay 713 has been energized which cor-
responds to the contact device 607 of the

_“hundreds register which is now closed, this
- register bein%
~and this wil

in its eighth or No. 7 position,
require eight alternate ener-
gizations and deéner%iezations ‘of the step-
ping relay 701 as will be readily manifest.
pon the energization of the eighth count-

ing relay 713, a circuit will be established

“from the battery 718 through the cutoff re-
lays 719, sequence switch contact 317, con-:
'd'uctbr 612, contact device 632 of the district

register which, as will be remembered, is
now closed owing to the fact that the dis-

- trict register is now in its third or No. 2

position in response to the depression of the
No. 2 office key, conductor 613, contact de-
vice 607 of the hundreds register, conductor
724, froni contact-and armature 717 of the
éighth counting relay 718 to ground and
back to battery. The closure of this circuit
_energizes the. cutoff relays 719, opening the

to normal condition.
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controlling circuit by the attraction of the

armature 721, thereby stopping selection at
the selector switching apparatus at the dis-
tant end of the controlling circuit and at
the same time again closing by the attrac-

tion of the armature 722 the circuit for the

sender sequence switch 336 through the se-
quence switch contact 310. The sender se-
guence switch will now move from its ninth
to its eleventh position, momentarily open-
ing by the action of its sequence switch con-
tacts 311 and 312 the circuits to the various
counting relays and restoring them to nor-
mal, and at the same time momentarily open-

ing and again closing the sequence switch

contacts 309 and 310. This same movement

70

75

80

of the sender sequeuce switch has opened

the sequence switch 317 and closed the se-
quence switch 318, theteby transferring the
control of the counting relays from the con-

85

tacts of the hundreds register to the contacts

of the tens register.

The control of tiie tens selection will now

take place in a manner precisely similar to
the control of thousands and hundreds selec-
tion, the various connting relays 711 and 713
being alternately eneirgized and locked up
by the action of the stepping relay 701 until
the energization -of the counting relay 713

. which corresponds with the contact device

90

95

608 upon the tens register, which in this

case would be,the sixth counting relay 713,
the contact device 6038 of the tens register

. being closed in the sixth- or No. 5 position

of such register. A circuit will thereupon
be established from the battery 718 through

of the sixth counting relay 713 to ground
and back to battery. The closure of this cir-
cuit will again energize the cutofl relay or

relays 719, again opening the controlling

circuit to stop selection at . the selector
switching . apparatus at the distant end of

100

- the cutoff relays 719, sequence switch contact
.318, conductor 614, contact device 608, con-
ductor 725, front contact and armature 717

05

S

110

such circuit,” and again at the same time-

closing .at the armature 722 an energizing
circuit for the sender sequence switch 336

through the sequence switch contacts 810.

The sender sequence switch now moves from
its eleventh to its thirteenth position, open-
ing momentarily as before the sequence

-switch contacts 209, 310, 311 and 812, the

15

opening of the two latter contacts causing >

the deénergization of the various locked up

counting relays 7il and 713, restoring them

120

The saffie moYement - -

of the sequence switch 336 has opened the
sequence switch contact 318 and'closed the

sequence switch contact 319, thereby trans-

125

ferring the contrc¢! of the counting relays -

-from the tens register to the units register. ™ -
The control of units selection . will.now:

to the selection controlling"operatipng_-'g,l{;-_1!6"

take place in a manner precisely analogous.
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ready described, the counting relays 711 and
713 being alternately energized and locked
up due to the operation of the stepping re-
lay 701 in response to the selecting operation
of the selector switching apparatus at the
distant end of the controlling ¢ircuit. This
alternate energization of the counting velays
will continue until the counting relay 712,
which corresponds to the rontact device 609
of the units register, 1= energized which in
this instance would be the third counting re-
lay 713, since in the case assumed the units

register has been moved into its third or No. .

2 position and has closed the third contact
device therein, 609. A circuit will thereupon
be established from battery 718 through the
cutoff relays 719, sequence switch contact
819, conductor 615, contact device 602 of the
district register which is now closed, as it
will be remembered the distyi-t register is In
its third or No. 2 positiz
depression of the " . . ofice key. conductor
616, contact device 609 of the units register,
conductor 720, front contact and armature

5 717 of the third counting relay 713 to

ground and hacik to battery. This wili again
energize the cutofl relays 718 which, by the
attraction of the armmtire 121, stop selection
at the selector switching apparatus at the
distant end of the eontrolling circuit. and
by the attraction of the armature 722 agal
close a cirenit for the sequence switch 336
throngh the sequence switch contact 310.
The sender sequence switch 836 will there-
upon leave its thirteenth position, and due
to the closure of the special sequence switch
contact 301 during the fourteenth, fifteenth,

sixtéenth and seventeenth positions will ton-

tinue to move until it reaches its eighteenth
position.

The sender sequence switch 336 upon leav-
ing its thirteenth position has opened the se-
quence switch contacts 309, 310, 311, 312
and 319, cansing by the opening of the se-
quence switch contacts 311 and 312 the res-
toration to normal of the various counting
relays 711 and 713, When the sender se-
quence switch 336 comes into its fourteenth
position, it closes and maintains closed in its
eighteenth position the sequence switeh con-
tact. 803, the closure of this sequence switeh
contact establishing a eireuit from the bat-
tery 109, connecting circuit sequence switch
130 nssociated with the connecting civeuit in
use, sequenice switch contact 104, conductor
248, contact terminal 236, contact brush 231,
conductor 337, sequence switch contact 304,
conductor 245, contact brush 232, contact
terminal 237, conductor 113, sequence switch
contact 105 to ground and back to battery.
The connecting circuit sequence switeh 110
will thereupon be energized and move out of
its sixth position and continue to move until
it again reaches its first or normal position.
It will be obvious, of course, that there may

_:q response to the.

1S

or may not be, as will be necessary to fulfil
the requirements of the particular exchange
in which the operator’s sender equipment of
my invention may be used, intermediate po-
sitions of this sequence switch between the
sixth positign?referred to and the first or
normal position thereof, and that as pre-
ferred such sequence switch may rest in such
intermediate positions and be further driven
until it reaches its normal position by such
associated apparatus as may be used or con-
venient in the exchange system referred to;
since, however, such Intermediate positions
and the circuit closing apparatus for mov-
ing such sequence switch in its intermediate
positions are not necessary to and form no
part of my present invention they are not
here shown and will not.be further referred

“to. The connecting circuit sequence switch

110 will, however, in leaving its sixth posi-
tion, open the sequence switch contacts 104
and 105. This opening of the sequence
switch contact 1053 opens the energizing cir-
cuit of the reset relay 332 and the test relay

999. The reset relay upon its deénergization, .

allows the armature 334 to retract, closing a
cireuit from battery 335 through the sender
sequence switch 336, sequence switch contact
303, back contact and armature 334 of the
veset velay 332 to ground and back to bat-
tery. In response to the closure of this cir-
cuit, the sender sequence switch will now
move from its eighteenth to its first or nox-
mal position, opening the sequence switch
contacts 303 and 805 and closing the se-
quence switch contacts-302 and 304. '

The test relay 229 upon deénergizing
allows the test armature 228 to retract, clos-
ing o circnit from battery 221 through the
cord finder sequence switch 222, sequence
switch contact 206, back contact and arma-
ture 228 of the test relay 229 to ground and
back to battery. The closure of this cir-
cuit causes the cord finder sequence switch
to move from its fifteenth through its six-
teenth, seventeenth and eighteenth positions
into its first or normal position. The cord
finder sequence switch in moving to its nor-
mal position has opened the sequence switeh
contacts 204, 211, 218 and 206, and upon
reaching its normal position has clesed the
sequence switch contact 202.

Tt will therefore be seen that the entire ap-
paratus is again in its normal position and
ready to associate itself with another con-
necting cirenit angd to control the intercon-
nection of lines or trunks thereover. It will

"be noted, however, that while the sender

apparatus shown in full has been controlling
the numerical selection of the particular
connection in question, the manually opet-
ated keys shown in Fig. 4 have been avail-
able for use in connection with the dupli-
cate sender, the cord finder sequence switch
of which is shown at the lower righthand
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portion of Fig. 2 and the multiple connec-
tions to the registers of which are shown
leading off from the leads between the keys
and- the registers in Fig. 4. The sequence
switch 272 associated with the second cord
finder apparatus and its associated count-
ing relay apparatus is precisely similar to
the cord finder sequence switch 222, with
the exception that mn place of the sequence

switch contacts indicated at 202 and 218,

there is provided a sequence switch contact
275 closed in. the normal position of the
sequence switch and algo in its eleventh to
its eighteenth positions. From an inspection
of the circuit through the sequence switch

© contacts. 202, 218 and 275 it will be seen
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that the first cord finder apparatus is nor-
mally associated with the originating cir-
cuit 111, both the sequence switch contacts

202 and 275 being closed in the normal or
.-resting

positions = of the two sequence
switches. As soon as the cord finder se-
quence switch 222 reaches its eleventh posi-
tion, at which time the manually operable
kevs are no longer necessary for the oper-
ation of the registers and counting relayvs,
the sequenge switeh contact 218 is closed and
the eoriginating circuit' is now associated
with the second cord finder sequence switch
272. Another connecting circuit being taken
for use at this time, the originating circuit
being associated with the cord finder se-
quence switch 272, will cause the operation
of this sequence switch which immediatelv
upon leaving its normal position, opens the
sequence switch 275, maintaining it open

and thereby preventing the 'seizure of either -
:cord finder sequence switch and its asso-

ciated apparatus by a connecting circuit

taken, for use until the cord finder sequence

switch 272 has reached its eleventh position,
in which’ position the manually operable
keys are again available for use for con-
trolline another connection. At this poiut,
therefore, the cord finder sequence switch
292 and its associated apparatus are again
associated with the originating cireunit 111

bv the closure of the sequence switch con-

tact 275 when the sequence switch contact
202 again closes. ) ‘
Having thus described a complete con-

trolling - operation of the operator’s send-
ing equipment for the selection of a line in’

an exchange.-the lines of which and the
trunk lines of which. through which such
lines are interconnected, are arranged ac-
cording ‘to the decimal svstem of notation,
it will next be assumed that the line desired
is located in an exchange in which the lines
terminating therein and the trunk lines by
which such lines are interconnected, are ar-
ranged according to some other system of
notation than the decimal system of nota-

- tion. T present a still further modification

65

it will be assumed that the exchange in
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which the line desired is locateéd is an ex-
change of but five hundred lines. Such an
exchange is represented by the seventh office
key on Fig. 4, that is by the No. 6 key 432
of the set of office keys. In this exchange 7o
the lines”are arranged on switches having

a capacity of two hundred lines, such two
hundred lines - being arranged on . the
switches in ten banks of twenty lines eéach. -
It will therefore be apparent that-while the 75
tens selection will be accomplished as here-
tofore, the units selection will -necessarily
comprise the selection of the desired one of
twenty lines. In such an exchange of five
hurdred lines, there obviously may ‘be two gg
sets of multiple final selector switches,-each
set accommodating two hundred lines and
one set of multiple final selector switches

accommodating but a single hundred lines,

although any other suitable arrangement 8s
may be used. Assuming this arrangement,
however, it will be seen that it will be nec- -

-essary, in order to complete the selection of
‘a line in such an exchange, to first select the

district in which the office desired is located, 9¢.

_to then select the office in which the line

desired is located, to then select the one

of the three final selector switches in
which the line desired is located, to.then
select the bank of line terminals in which 95
such line appears, and finally to select the

set of the twenty sets of terminals in the
selected bank rvepresenting the " terminals

of the desired line. ¥t ‘will therefore ap- .
pear that thousands selection will be un- 100
necessary in such. an exchange and that
hundreds and units selection will be dis- -
tinctly changed. Assuming therefore that, .
1t is desired to contrel the selection of line
No. 854 in such exchange No. 6 of the char. 105
acter just referred to, the operator will first =~
depress the seventh or No. 6 office kev 432, .
the first or No. 0 thousands key. 433, the
fourth or No. 3 hundreds key 484, the sixth
or.No. 5 tens key 427 and the fifth or No. 4 119
units key 435. The control of the district -
and office selection will thereupon take place

in a manner precisely analogous to the con-
trol of the district and office selection-in

the case heretofore assumed and described 115

in connection with the selection of a line lo-
cated in office No. 2, the control in this case,

‘however, causing the selection of the seventh

district- or distriét. No. 6 and the seventh

‘office or office No. 6 in such district. It will 120

be noted,; however, that the district register

in taking up its seventh or No. 6 position

in response to the depression of the office
key 432 has not only closed: the contact de-
vice 617, but has also closed the contact de- 125
vice 618 and the contact -device 619. The -
closure of the contact devices 618 and 619 is .
without effect in the control of district and
offiee selection. butjs of 'lgtility.in tl.e control

of the numerical selection as will be here- 130
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inafter set forth. It may heve be noted that
the office register in fakiny 1y it seventh or
No. 6 position in response 1o ihe depression
of the office key 132 has ciused contact de-
vice 620, the closare of which controls the
counting relays in office selection. -

At the completion of the control of office
selection, during which time the sender se-
quence switch 336 is in its fifth position, the
usual circuit will be closed by the armature
722 of the cutoff relays 719 from the battery
335 through the .sender sequence switch 336,
sequence switch contact 310, front contact
and armature 722 to ground and back to bat-
tery. In response to the closure of this cir-
cuit, the sender sequence switch 336 will
move fromr its fifth position into its sixth
position, by such movement closing the se-
quence switch contact 307 and. in the man-
ner heretofore set forth, restoring the eount-
ing relays 711 and 713 to their normal de-
energized condition by the opening of the
sequence switch contacts 309, 310, 311 and
312. When the cord finder sequence switch
at this stage reaches its tenth position in the
manner heretofore described, each of the
registers having taken the record impressed
thereon by the depression of the manually
operable keys of the varions sets, a eircuit
is closed from the battery 535 through the
sender sequence switch 836, sequence switch
contact 307, conductor 248, sequence switch
contact 211, to ground and back to battery.
The sender sequence switch 336 thereupon
moves out of its sixth position and immedi-
atelv upon coming into its seventh position,
establishes a civeuit by the elosure of the se-
quence switch contact 313 from the battery
718 through the cutoff relav or relays 719,
sequence switch contact 313, conductor 621,
district register contact device 619 to ground
and back to battery. This circuit will en-
ergize the cutoff relays 719 which will 1m-
mediately attract the armatures 721 and 722,
the immediate attraction of the armature
721 preventing the closure of the controlling
circuit which would otherwise be accom-
plished by the closure of the sequence switch
contact 309, and the attraction of the arma-
ture 722 agnin establishing an energizing
circuit for the sender sequence switch 336.
The sender sequence switch 336 thereupon
moves from its seventh to its ninth position,
no selection controlling operation having
taken place while the sender seqiience gwitch
wase in its seventh pesition. As soon, howt
ever. as the sender scguence switeh 336
reaches its ninth position, the controlling
circuit including the conductors 113 and 114
is ‘closed at the sequence switch 309 and
the stepping relay 701 is again, as has been
before described. energized to attract its
armature 702.
ture 702 energizes the first counting relay
711 and its retraction in turn energizes the

The attraction of this arma-’

lays T19 to cause the cessation of selection,

17

first connting rvelay 713, as has been before
described. 'This operation continues until
the attraction, in the case assumed, of the
second counting relay 713, when a civeuit is

established from the battery 718 through 70

“the cutoff relays 719, séquence switch contact

317, conductor 612, contact device 618 upon
the district register, (contact device 632 be-
ing open at this time), contact deviece 622
which is now closed, the hundreds register
being in its fourth or No. 3 position n re-
sponse to the depression of the No. 3 hun-
dreds key. conductor €623, conductor T26,
front contact and armature 717 of the sec-
ond counting relay 713 to gromnd and Hack
to battery. The clositre of this civeuits by
the energization of the »utoll
coraplishes the o i i
movement @f the sender sequence o
from its ninih to ifs cleventh
restoration of the soumting relavs T1L aud
718 to their nermal corvlition and the prep-
aration of the controlling circuit for the con-
trol of the next selecting operation, all as
has been before described. 1t will be noted,
however, hefore passing on to the next op-
eration that in the just described selection
controliing operation, the contact device 624
upon the hundreds register was also closed
in addition to the contact device 622, but g8
since the contact device 632 npon the district.

register was at this time open, the closure

75

80

e of

“of any one of the first group of contact de-

3

vices upon the hundreds register, in whic
group the contact devices 607 and 624 oy
pear, i~ without cffect and the controt ¢
« entirely dependent upor:
of the tact deviees in the second ;
of which the contact device 622 3
closed, 1t will also be her
wntact device 825 of a thid zroup of con-
tact devieces upon the hondg: register, 1s
also closed at fhus for patposes which
will hereinafter appesr,

The apparatus now being ready for the
next selection controlling operation, the
sender sequence switch having ‘reached its
eleventh position, the energization of the
stepping relay 701 has, by the operation of
its armature 702, caused the energization of
the first counting relay 711. The deéner-
gization of the stepping relay in the man-
ner heretofore described has energized the
first counting relay 7i3. The alternate eners
gization and deénergization of this stepping
relay will, in the manner hertofore de-
seribed, continue to energize alterhately the
counting relays 711 and 713 until the ener-
gization of the counting relay 713 corre-
sponding to the contact device 608 upon the
tens register, at.which time in a manner now
well understood, a cirenit will be closed
through such contact 608 and the sequence
switch contact 318 to energize the cutoff re-

130

5y 18
noted that the

105

110

115

120

125

130



18

the movement of the sender sequence switch
into its thirteenth position and the restoration
of the various counting relays 711 and 713 to
their normal condition. Upon' the coming
of the sender sequence switch 336 into its

thirteenth position, the: controlling circuit.

is again completed and the stepping relay

- . 701 is again alternately energized and deén-

10

15

ergized under.the influence of the distant se-

lector switching apparatus to alternately en- .
ergize the counting relays 711 .and 713. It

will at this point be remembered that the
units register is now in its fifth or No. 4
position in response to the depression of the
No. 4 units key and the contact devices 626

- .and 627 on such register are both closed.

The closure of the contact device 626 'upon

" the units register is, however, without effect,

20

30

the contact device 602 upon tHe district reg-
ister -being open and the contact device 628
upon the hundreds register being also open.
The circuit for the cutoff relay or relays 719
will therefore not be established upon the
energization of the councing relay 713 corre-

. sponding to the contact device 626 upon the

units register, that is the fifth such counting

.rélay, and the stepping relay 701 will con-

tinue to be alternately energized and deén-
ergized, in turn alternately energizing the
counting relays 711 and 713 until the count-
ing relay 713 corresponding to the contact

device 627 upon the units register is ener--

~ gized, this being the fifteenth such counting

35

40

45

50

relay. A circuit will then be" established
from the battery 718 through the cutoff re-

lay -or relays 719, sequence switch contact

319, conductor 615, contact device 625 upon
the hundreds register, conductor 629, con-
tact device 627 upon the units register, con-

duector 727, front contact and armature 717 .
. of the fifteenth counting relay 713 to ground

and back to batterv. The closure of this
circuit again energizes the cutoff relays 719,
which, by the attraction of the armatures
721 and 722, causes the cessation of the se-
lective operation of the distant selector
switching apparatus and the movement of
the sender sequence switch from its thir-
teenth to its eighteenth position. This move-

ment of the sender sequence sivitch has re- .

stored the counting relays 711 and 713 to
their normal condition, and from-this point

* the operation of the apparatus is the normal

55

60

and usual operation of such apparatus,
which operation has aiready been described
in the establishment of the/»'connectlon first

‘assumed. ’

Tt will be obvious that the arrangement ot
the contact devices upon the district regis-

_ ter, the hundreds register and the units reg-

ister are so related that no matter what may

. be the designation of the particular line de-

65

sired, the proper selection will be controlled
to accomplish the connection with this line.
It will be noted, for example, that the first

1,141,352

multiple set of switches, as indicated by the )

first contact device of the second group upon
the hundreds register, contains the first two
or “zero” 'and “one” hundred lines; the
second multiple set of switches the next two,
or “two” and “three,” hundred lines; and

“the third multiple set of switches the last or

“ four™ one hundred lines. IFurthermore, it

is assumed that the lines are so' arranged
upon the switches that in units selection, the
selector apparatus is first adapted to make
connection with one of a set of ten lines of
the first hundred associated with such
switch, and after passing over such set of
ten lines, to make connection with one of the
correspgqnding group of ten lines of the sec-
ond hundred lines terminating in said
switch. It is for this reason that the con-
tacts 625 and 628 appear upon the hundreds
register. If the line desired is in the zero,
two or four hundreds, the closure of the con-

70
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80

tact device 628 stops the selecting operation

of the final selector switching apparatus,
through the medium of the counting relays,
in response to the closure of one of the con-
tact devices of the upper ten such contact
devices upon the units register. 1f howeves,
the line desired is in the one or three hun-

and the closure of the contact device 625
upon the hundreds register accomplishes the:

cessation of the selecting operation of the

final selector switching apparatus, through
the medium of the counting relays, only n
response to the closure of one of the contact
devices in the lower set of teh upon the units
register. o
The contacts 632 and 618 upon the district
register control whether the hundreds se-
lection shall take place under the control of
the first set of contact devices upon the hun-
dreds register, as is necessary where the line
desired terminates in an exchange, the lines
of which are arranged upon a decimal sys-
tem of notation, or under the eontrol of the

20

- dreds, the opening of the contact device 628 -

95

100

105°

second. set of contact devices upon the hun- -

dreds register, as is necessary where the line
desired terminates in an exchange in which
the lines are arranged upon some other sys-
tem than the decimal system of notation, as
in the second case assumed.

115

"It will, of course, be understood that the

various operations in the setting of the sev-
eral registers and the release of the de-
pressed manually opérable keys and such
other operations as have not been described
in connection with the second case assumed,

120

have been similar or analsgous to such oper-

ations as described in connection with the
first case assumed. , -

Continuing further, it will be assumed that
connection is desired with the line located in .
a manual exchange, to connect with which ex-
change it is only necessary to acconplish the
first or district selection, thereby eliminat-
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ing the necessity of the office selection con-
trolling operation and the entire numerical
selection controlling operations hereinbefore
referred to and described, Inthisinstanceit
is only necessary that the operator should de-
pressthe office key indicatingthe office in which
the line desired is located, as for example,
the office represented by the No. 4 key 436
which is the fifth key in the set of office keys
npon Fig. 4 of the drawings. District selec-
tion thereupon takes plice in the same man-
ner as has been heretofore deseribed. It will
be noted, however, that in this case the dis-
trict register in taking up its fifth or No. 4
position in response to'the depression of the
No. 4 office key 436 has closed the contact
device 630. -

For purposes which will be hereinafter

described, when the sender sequence switch
336 at the end of district selection leaves its
third position, upon coming into its fourth
position it closes the sequence switch con-
tact 203, A circuit is-thereupon established
from the battery 109 through the connecting
cirenit sequence switch 110, sequence switch
contact 104, conductor 248, contact terminal
236, contact brush 231 upon the cord finder,

conductor 337, sequence switch contact 308, -

conductor 631, contact device 630 upon the
district register, conductor 299, conductor
2435, contact brush 232 upon the cord finder,
gontact terminal 237, conductor 115, se-
quence switch contact 105 to ground and
back tc battery.  The closure of this cir-
cnit causes the connecting circuit sequence
switch 110 to move from its second to its
sixth position. The same circuit, however,
is maintained in the sixth position of the
connecting circuit sequence switch 110 and
this sequence switch will therefore continue
to move until it again reaches its first or
norinal position in the ‘manner, heretofore
deseribed. Tn leaving its sixth position,
however, the connecting circuit sequence
switch 110 has opened the sequence switch
contact 105, thereby opening the energizing
cireuit of the reset relay 332 and. the testing
relay 229. The denergization of the reset
relay 832 has closed, by the retraction of
its armature 834, the energizing circuit for
the sender sequence switch 336 through the
sequence switch contact 303, The sender se-
quence switch will thereupon be energized
and will move from its fifth positien to
which it has come at the completion of. the
district selection into its first or normal po-
sition, such movement being continuous and
without interruption, due to the fact that
the sequence switch contact®803 remains
closed during all of the intermediate posi-
tions. The deénergization of the test relay
229 has, by the retraction of its armature,
closed an energizing cireuit for the cord finder
sequence switch through the sequence switch
contact 206, and this seanence switch there-

10

upon moves from its fifth position into its
first or normal position, such movement also
being continuons and without interruption
due to'the fact that the sequence switch con-
tact 206 is maintained closed in all of the
intermédidate positions. The selection con-
trolling operation, therefore, when the line
desired terminates in an' exchange of the
character last assumed, comprises only the
control of the selection of an idle trunk line
by a district selector switching apparatus to
such exchange and the controlling appa-

ratus antomatically adapts itself to elimi-

nate all selection controlling operatiors fur-
ther than is necessary to accomplish this
district selection wupon the depression,
merely, of an office key representing an ex-

"change of this particular character, such,

for example in the case assumed, the ex-
change represented by the office key No. 4,
the fifth key in the set of office keys.
Having now described the manner in
which selection will be controlled by the
operator’s sender or controlling equipment
embodying my invention in connection with
the various classes of exchanges likely to be
met with in standard telephone practice, 1
will now describe that feature of my inven-
tion which relates to the signaling means
whereby the operator may know at any time,
at what particular stage in the controlling
operation the sender or controlling equip-
ment and the selector switching apparatus

-associated therewith are at that time. This

signaling apparatus comprises a row of
lamps 351, 352, 353, 854, 355 and 356 which
appear before the operator and ave succes-
sively lighted as the apparatus passes from
one stage to the succeeding stage. These
lamps are controlled by the sequence switch
contacts 361, 362, 363, 364, 365 and 366 upon
the sender sequence switch. As will be-
noted, the sequence switch contact 361 which
controls fhe circuit of the battery 370
throngh' ti:  wmp 351 1s closed only in the
second positivn of the sequence switch. By
referring back to the operation'of the se-
quence switch in connection with the con-
trol of the selection of the line desired, it
will be observed that the sender sequence
switch does not reach its second position
until immediately after the cord finder has

.seized mpon the connecting cireuit taken

for use, and the lighting of the lamp 351
which will only occur at this time, will serve
to indicate to the operator that the sender
apparatus is now connected with the cord
over which connection will take place.

Again referring to the operation of the
sender sequence switch in connection with .
the -controlled selection, it will be observed
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that the sender sequence switch 336 takes -

its third position just before the commence-
ment ‘of the district sclection controlling
onera)tj‘on and maintains such position only



20

. until it is completed. The exting.uishment;

‘therefore, of the lJamp 351 and the lighting

of the lump 852 by the closure of the se-

. quence switch 862, will indicate to the oper-

10

15

ator that district selection is now taking
place. It will be furthermore remembered

that immediately after the district selection -
_ controlling operation is completed, the

sender sequence switch moves from its third
position into its fourth and fifth positions
and without further delay the- office selec-

“tion controlling operation takes place. The

lamp 352 is therefore extinguished, the se-
quence switch contact 362 being closed only.
in the third position of the sender sequence
switch, and the lamp 353 is now lighted due
to the closure of the sequence switch con-
tact 363. As will be observed, this lamp is

" lighted immediately upon the completion

20
25

30

© - sequence
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of the district selection controlling opera-
tion and will be maintained lighted until
the completion of the office selection control-

ling operation, at which time the sender se-" - °

quence switch moves from its fifth position,
thereby opening the sequence switch con-
tact 863. From the time that the sender

Sequence switch. 336 comes into. its sixth

position after the completion of the office
selection controlling operation until the
completion of the hundreds - selection
controlling operation, the lamp 854 will
be lighted due to the closure of the
switch
lighting of this lamp will indicate to the

contact 364 :and the.

operator that thousands and hundreds selec--

“tions are one after 'the other now - taking

- " plaee, or in'case thousands selection is un-

"necessary, that hundreds selection is now

taking place.. As soon, however, as hun-
dreds selection is completed, the sender se-
quence switch 336 will move from its ninth

_ position and without stopping in its tenth

.45

- positions of the sender sequence switch will-

50
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position, come to rest in the eleventh posi-
tion where the tens selection controlling op-
eration will now: take place. The extin-
‘guishment of the lamp 354 and the lighting
of the lamp 355.in the tenth and eleventh

indicate to the operator that tens selection
is taking place. In like manner the lighting
of the Iamp 356, due to the closure of the
sequence switch contact 366 in the twelfth
and thirteenth positions and the extinguish-
ment of the lamp 355 as the sender sequence
switch comes into the twelfth position, will

_indicate. to the operator that the units or

60
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final selection is going on. *Fhe extinguish-
ment of the lamp 356 finally indicates to the
operator that the entire operation of her
sender or controlling equipment has been
completed. By this means the operator may
at a glrnee inform herself as to the progress
of the selection under control. Furthermore
if bv un mischance selection should be held
up =t any stage, the continued lighting of

1,141,352

one of .th.e-'signal lamps will immediately

inform the operator at precisely what stage"

the trouble or-other delay has occurred.

" It will, of course, be understood that while

I have for convenience shown a plurality
of batteries, all such-batteries where they are

of the same polarity and potential and lo-,

cated at the same exchange may be and pref-

70

erably are one and the same battery. It will -

be furthermore understood that while I have

‘described the particular mode of operation

of my invention in connection with some of .

the various operations of a telephone sys-
tem of the type referred to, my invention is
in no way confined or restricted to these

80

operations nor to the particular manner or -

sequence in which the operations described
take place, but may be varied and modified
as desired to perform the necessary control-
ling operations in any preferred manner,
being limited only by the hereinafter ap-
pended claims. ’ '

claim is:—

1. In a sender, a selection éonfrolling' de-

85

Having,desclfibed my invention 'Whaf,'.I' "

90

vice and a sequence switch controlling said

operation and to restore it to normal a plu-

.device alternately to render it effective for -

rality’ of times during a single sending op-

eration.

2. In a sender, a series of counting relays

selectively operated to determine the num-

‘ber of controlling impulses transmitted; and

electromagnetic. means arranged to render
sald series of counting relays effective a plu-
rality of times during a single sending op-

‘eration. - . ’

95

10t

3. In a sender, a series of counting relays '
~selectively operated to determine the num-

ber of selection controlling impulses trans-

mitted, and a sequence switch adapted to

render said series of copnting relays ef- .-

fective successively a.plurality of times dur-

ing a single sending operation.

4. In a sender, the combination with a
series of codperating electromechanisms se-
lectively operated to determine the number

of impulses, of a selecting circuit, and elec-

tromagnetic means for automatically asso-
ciating said series of electromechanisms

with said selecting circuit a plurality of

times during a single sending. operation.

11
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5. In a sender, the combination with a se- |

ries of selection controlling electromech-
anisms, of .a selecting circuit, and an elec-
tromagnetic switching apparatus arranged
to automatically render said series of elec-
tromechanisms efféctive for operatign and

to restore them to normal a plurality of

times during a single sending operation.

ries of counting relays selectively operated
to determine the number of seleetion con-

-trolling impulses, a selecting circuit, and a

sequence switch controlling the association

12

12!
-6. In a sender, the combination with a se--
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of said counting relays with said selecting
ciremt, '

7. Yo a sender, the combination with a
serles of covnting relays selectively oper-
ated io determine the number of selection
controlling impulses, of a gelécting circuit,

and a sequence switch arranged to auto-.

matically control successive associations of

-said counlting relays. with said selecting cir-
‘cuit a plurality of times during a single

sending operation.

8. Tn & sender, the combmation with a

geries of selection controlling electromech-
anisms, of a delecting circuit, a rélay re-
gponsivé to the operation of said electro-
mechanisms to control said circuit, and elec-
tromagnetic switching apparatus adapted to
dssocinté said electromechanisms with said
clircuil. :
9. Tu 4 sendér, the combination with a
serigs 6f deléetion controlling electromech-
anisms, of a selecting circuit, means in said
civeriit adapted to operaté said electromech-
anisms, a relay deviée controlled by the op-
eration 6f said electromechanisms and con-
trolling said circuit, and electromagnetic
switching apparatus adapted to initially
control said circuit and associate said elec-
tromechanisms therewith. ‘ ‘

10. Th a sender, a series of selection con-
trolling counting relays and a sequence
switch controlling said relays alternately to
render them effective for opération and to
résfore them to normal. ‘

11. Tn & serider, thé combinaton with =
series of selection dontrolling electromech-
amisms of a selecting circuit, and electro-

magthetic switching apparatus controlling -
said elecfromechanisms altérnately to auto-

maftically associaté them with said circuit
for opération and to restore them to normal
a-plurality of times during & single’ opéra-
fion! v _

12. Fi a sender, setection controlling appa-

5 ratug, & sequence swifch adapted to take up

a plarality of positions and contacts con-
trolled by said sequence switch adapted in
oti¢ position to render said apparatus effec-
tive, in another position to restore said ap-
paratus to normal, and in a still further po-
sition to render said apparatus again ef-
fective. T

13. Tn a sender, a series of selection con-
¢rolling eounting relays, and a sequience

5 switch adapted to take up a plurality of po-

citions and contacts controlled by said se-
quence switch adapted. in one position to
ronder said counting relays effective, in an-
other position to render said counting relays.
again offective and in the passage from one
such position to the other such position to
restore said counting relays to normal. -

14. In a sender, the combination with a
selecting circuit, of a series of selection cor:
trolling electromechanisiog adapted to be

21

placed in cobperativée relation with said se-
lecting circtiit a plurality of times during
a single sending operation, means for se-
lectively operating said electromechanisms
to determihe the number of. selecting im-
pulses _transmitted, and electromagnetic
switching appdratus adapted to restore said -
electromechanisms to normal condition be-
tween their successive periods of association
with said selecting circuit.

15. In a sehder, the combination 'with a
selectifig circuit, of a series of counting re-
lays adapted to be successively brought into
codperation with said selecting circuit a plu-
rality of times, a stepping relay in said se-
lecting circuit adapted to operate said count-

.ing relays one after another, a stop relay

controlted by .said counting relays and
adapted to control said selecting circuit, and
a sequence switch controlling the assocla-
tion of said counting relays with said select-
ing circuit and adapted to restore gaid count-
ing relays to their normal eondition between
successive periods of association with said.
selecting circuit.

16. In a sender, the combination with a

series of selection controlling electromecha-
nisins, of a selecting circuit, a plurality of
contdct devices for operating said electro-
mechanisms, a relay controlled by said elec-
tromechanisms and ddapted to control said
selecting circuit, and electromagnetic switch-
ing apparatus controlling the ‘cobperation of
said electromechanisms with said relay and
the cooperation of said contact devices with
said electromechanisms. .

17. In a sender, the combination with a
series of counting relays, of a ‘selecting cir-
cuit, a plurality of contact keys, one adapted
to be associated with each of said counting
rélays, a stepping relay in said selecting cir-
cuit adapted to operaté said counting relays
oné after another, a stop relay jointly con-
troéléd by said counting relays and said con-
tact keys and controlling said selecting cir-
cuit, and a sequence switch adapted to con-
trol the codperation of said counting relays
with said Stegp'ing' relay and said contact
kéys with said counting relays. »

18. Tn a sender, the combination with a
selecting circuit, of a single séries of selec-
tion controlling eléctromechanisms, a plu-
rality of sets of contact devices adapted to
be successively brought into codperation
with said deries of electromechanisms, means
for operating said electromechanisms, an
electro-responsivé device undér the joint con-

- trol of said electromechanisms and a contact
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device of the associated set adapted to con- .

trol said selécting circuit, and electromag-
netic switching apparatus arranged to asso-
ciate the respective sets of contact devices
with said electromechanisms and restore
said electromechanisms to normal. .

19. In & sender, the combination with a
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selecting circuit, of a single series of electro-
mechanisms, a plurality of sets of contact
devices adapted to be associated, one st af-

ter another, with said electromechanisms,

means in said selecting circuit for operating
said electromechanisms, an electro-respon-
stve device jointly controlled by said electro-
mechanisms and a. contact device of the as-

sociated set, and electromagnetic switching’

apparatus adapted to associate the respective
sets of said contact devices with said electro-
mechanisms and restore said electromecha-
nisms_to normal. ,

20. In a sender, the combination with a -
selecting cjrcuit, of a single series of count- -

ing relays, a plurality of sets of contact de-
vices adapted to be associated one set after
another with said counting relays, a step-
ping relay in said selecting circuit adapted
to.operate said counting relays one after an-
other, a stop relay under the joint control
of one of said ccunting relays, and a contact
device of the associated set of contact de-
vices, and a sequence switch adapted to

bring the respective sets of contact devices '

into association with said counting relays
and restore said counting relays to normal.

21. In a sender, the combination with a
selecting circuit, of a plurality of selection
controlling ' electromechanisms adapted to
eontrol said circuit, means for operating said
electromechanisms, switching apparatus ar-
ranged to repeatedly associate said electro-
mechanisms with said seleeting cireuit dur-
ing a single sending operation, and means
forming a part of said switching apparatus
for restoring said electromechanisms to nor-
mal between successive periods of associa-
tion thereof with said selecting circuit.

22. In a telephone exchange system, the
combination with an operator’s connecting
circuit, of a selecting circuit, a series of
counting relays, means for operating said
relays,-a plurality of contact devices, a relay
controlling said selecting circuit and under

the joint control of said relays and an op-

erated one of said contact devices, and elec-
tromagnetic switching apparatus adapted
to connect said selecting cirenit with said
connecting circuit and render operative said
contact devices.

23. In a telephone exchange system, the
combination with an operator’s connecting
circuit, of a series of selection controlling
electromechanisms, a selecting circuit, means
for operating said electromechanisms, a re-
lay controlled bv said electromechanisms
adapted to control said selecting circuit. and
electromagnetic switching apparatus  ar-
ranged to connect said selecting circuut with
said connecting circuit and initially control
aid electromagnetic mechanisms.

24, In a sender the combination with man-

ually operable means for registering line

1,141,352

designations, of automatic registering means

operable under the influence of said manual

means, and a series of selection controlling
counting relays governed by said automatic
registering means.

25. In a sender, the combination with a
series of electro-mechanisms, a selecting cir-
cuit controlling the operation of said electro-

‘mechanisms, a series of mechanisms, a reg-

ister controlled by said mechanisms, and an
electro-responsive device under the joint con-
trol of said register and one of said electro-
mechanisms to control said cireuit,

26. In a sender, the combination with a
single series of counting relays, of a select-
ing circuit, a stepping relay in said select-
ing circuit adapted to operate said counting
relays one after another after the initial
closure of said selecting cirduit, a plurality of
sets of manually operable keys. a plurality of
registers one associated with each said
set of kevs, said registers being adapted to
be one after another operatively associated
with said series of counting relays, a stop
relay controlling said selecting circuit and
under the joint control of one of said count-
ing relays and the associated register, and
a sequence switch arranged to substitute one
of said registers for another in .operative
relation with said counting relavs and at
the same time restore said counting relays
to normal. ' :

27. In a sender, the combination with a
set of kevs, of a register mechanism having
terminals. connected to different kevs of the
set and provided with means for sucoes-
sively engaging said terthinals in response
to the operation of a connected key, a series
of selection controlling counting relays, and
a circuit controlling said counting relays
governed by said register and one of said
counting relays.

28. In a sender, the combination with a
set of kevs, of a register mechanism pro-
vided with terminal contact devices con-
nected to different keyvs respectively, elec-
trically connected means successively engag-
ing said terminal contact devices, switching
mechanism for actuating said contact de-
vices in correspondence with the operation
of said means, a series of selection control-
ling counting relays, and a circuit control-
ling said counting relays governed by a
contact device of said register.

. 29. In a sender, the combination- with a
set. of kevs, of a register mechanism hav-
ing terminal contact devices connected to
different keys respectively, electrically con-
nected means successively engaging said ter-
minal contact devices, switching mechanism
for actuating said contact devices in cor-
respondence with the operation of sjid
means, ga series of selection controlling
counting relays provided respectively with

es
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contact terminals connected to said contact
devices, and means for operating said count-
ing relays.

30. In a sender; the combination with a
plurality of sets of manually operable con-
tact devices, automatic means for separately
registering for -each set of contact devices
conditions existing thereat, and a series of
selection controlling counting relays gov-
erned by the various registrations produced
at the antomatic registering means:

31. In a sender, the combination with a
set of keys, of a registering mechanism hav-
ing a terminal electrieally cobperating with
each key, electrically connected means for
sticcessively engaging said terrainals, means
controlled by any key for actuating said
electrically connected means; and a series of
selection controlling counting relays gov-
erned by said register. ;

32, 'Tn a sgender, the combination with a
set of kevs, of a register mechanism ‘having
a terminal electrically codperating with each
said key, electrically connected means for
succesdively engaging said terminals, means
controlled by any key for actuating said
electrically connected means, a series of se-
lection controlling counting relays, means
for operating said velays, and a circuit con-
trolling said relays governed by said regis-

“ter and the contacts of one of said relays.

33, In a sender the combination with a

series of electro-mechanisms, of a selecting
circuit, means for operating said electro-
mechanisms one after another, a series of
mechanisms, a register controlled by said
contact devices, and' an electro-responsive
device under the joint control of said regis-
ter and one of said electromechanisms to
control said circuit.
. 34. Tn a sender, the combination with a
series of counting relays, of a selecting cir-
cuit, a stepping relay in said circuit adapted
to operate said velays one after another, 2
series of keys, a register ‘controlled by said
keys, and a stop relay controlling said cir-
cuit operated over a circuit: including said
register and the contacts of one of said
counting relays.

35. In a telephone exchange system, the
combination with a plurality of operator’s
connecting circuits, of a series of counting
relays, a selecting circuit, a stepping relay
in said selecting circuit adapted to control

‘said counting relays one after another, 2

stop relay controlled by said counting re-
lays adapted to‘control said selecting circuit,
and a cord finder arranged to connect said
selecting circuit with a connecting circuit
taken for use.

36. In a sender the combination with a

| series of electromechanisms adapted to bs

operated one after another, contact devices
associated with said electromechanisms, a

_vices forming a part of each

ta successively control
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selecting circuit, switching apparatus adapt-
ed to extend said selecting circuit for use,
means controlled by said switching appa-
ratus for rendering, operative said contact

devices, and an electroresponsive device con- -

trolled by the operation of one of said elec-
tromechanisms and an operated contact de-
vice to control said selecting circuit. - o

37. In a sender, the combination with se-
lection controlling apparatus, of manually
operable registdring means arranged accord-
ing to one system of notation, selection con-

‘trolling dpparatus, an electromechanism

operable under the influence of said manual
means to control said selection controlling
apparatus according to the same system of
notation under one condition and according
to a different system of notation under an-
other condition, and means for associating
said, selection controlling apparatus with
said electromechanism for control under
either of said conditions |

38, In a sender, the combination with office

75

80

and numerical keys, of a plurality of regis-

ters each adapted to take up a position in
response to the dépression of keys indicating
a line designation according to the decimal
system of notation, a series of selection con-
trolling counting relays, contact devices
forming a part of said registers for “con-
trolling said counting relays to control se-
lection aeccording to the decimal system of
notation, contact devices also forming'a part
of said registers for controlling said count-
ing relays to control selection according to
some other system of notation, contact de-
vices also, forming a part of one of said reg-
isters adapted to control said registers to
determine a partial selection and render the.
remaining selection control ineffective, and
means responsive to the office key depressed
adapted to associate one of said sets of con-
tact devices with said counting relays. '

39. In a sender, the combination with
manually operable office and numerical keys,

-of registers associated with said keys adapt-

ed to take up their positions in response to
the . indication of a line designation upon
said keys, a plurality of sets of contact de-
\ of said regis--
ters, selection controlling apparatus adapted.
to be controlled by either of said sets of con-
tact devices, and means for associating one
or the other of said sets of contact devices:
with said selection controlling apparatus.
40. In a sender, the combination with a
series of selection controlling electromechan-
isms, a plurality of register devices adapted
said electromechan-
jsms, and manually operable contact devices
controlling said register. devices, a plurality
of said registers responding ta.the operation
of a single contact device. ’
41. In a sender, the combination with se-
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minals arranged according to another sys-
tem of notation, and means for selecting any
one of said sets for effective operation in sef-
ting up a call. .
40. In a calling device, a register compris-
ing a plurality of sets of contacts arranged
to effect selection of line terminals arranged
according to different systems of notation,
a selection controlling circuit, and means for
selectively associating for effective operation
any one of said sets of contacts with said
selection controlling civeuit. :
46. In a selector switch, the combination
with two hundred sets of terminals in ten
levels of twenty each, the lines represented
by said terminals being those whaose desig-
nations are of two given hundreds, and each
tevel of twenty sets of terminals conoprising
> corresponding tens digits of the lines'of
th handreds appearing in the switch.
n owitness whereof, 1 hereimto ubsoribe
name this 22nd day of October, A D,

FLANK R. McBERTY.
Witnesses.

Irvine MacDowary,

Morcan Wasusoex, Jr.
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