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UNITED STATES PATENT OFFICE. 
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FRANK. R. in?cBERTY, OF NEW ROCHELLE, NEW YORK, AssignoR. To wesTERN ELECTRIC 
COMPANY, OF NEW YORK, N. Y., A. CORPORATION OF ILLINOIS. 

SEAII-AUTOMATIC TELEPHONE-EXCHANGE SYSTEM. 

1,141,352. Specification of Letters Patent. Patented June 1, 1915. 
Application filed October 24, 1930. Serial No. 588,840. 

To all nohom, it may concern: 
Be it known that I, FRANK R. McBeRTY, 

citizen of the United States, residing at 
New Rochelle, in the county of Westchester 

5 and State of New York, have invented a cert 
tain new and useful Improvement in Semi 
Automatic Telephore-Exchange Systems, of 
which the following is in full, clear, concise, 
and exact description. 
My, invention relates to telephone ex 

change systems and contemplates in general 
an improved organization and arrangement 
of circuits and apparatus, whereby the con 
trol of the interconnection of telephone lines 

15 and trunk lines 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 

120 and with precision. 
The object of my invention is to provide 

for use in an exchange of the semi-mechani 
cal type, in which the interconnection of 
subscribers’ lines and trunk lines is designed 

25 to be accomplished by mechanical switching 
apparatus controlled by an operator, an op 
erator's sending or controlling, equipment 
comprising means whereby such intercon. 
nection may be simply and easily controlled 

80 and whereby such controlling means and the 
various parts thereof 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 invention is to 

provide in an operator's sending or control 
ling equipment, as designed for use in a 

0. 

85 

semi-mechanical exchange, improved and 
novel means for automatically controlling a 

40 plurality of selecting operations in a single 
sending operation by the repeated and suc 
cessive use of a part or parts thereof capable 
of exercising such control. - 
A further object of my invention is to 

45 provide, as a part of an operator's sending 
or controlling equipment in a semi-mechani 
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 

55 tinn . . . . . . . 

at high speed to cause the various selecting 

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 
be accomplished accurately and with ra. 
pidity. 
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 involves means whereby 
Such equipment, by the operation of self 
contained means and without the interposi 
tion of any additional act on the part of the 
operator, or any extraneous mechanism, will 75 
adapt itself for the proper control of the 
connection whatever may be the character of 
the exchange toward which the call is, di 
rected, and whatever may be the manner of 
the operation of such exchange. 
A further object of my invention is to 

provide, in an operator's sending or con 
trolling equipment for exchanges of the 
semi-mechanical type, improved and novel 
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 90 

a switching system involving an improved 
operator's sending or controlling equipment 
adapted for use with systems of practically 
any size, having any desired grouping of 
lines or trunks, the various exchanges...of 

60 
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9 5 
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, lco 
and trunk-hunting operations throughout a 
train of selectors to take place in proper 
sequence and with absolute precision. 
My invention to this end involves means in an operator's sending equipment adapted 

under the control of a key pr-keys to per 
form a series of controlling operations to 
successively control over a single selecting 
or controlling circuit, a series of mechanisms 
brought one after another into association 110 

105 



with such circuit, such series of neghanisms 
desired; this sending equipment, baing fur 

ii) 

thermore adapted for rapid operation by 
comparatively feeble current impulses trans 
mitted over long lines or cables, and to con 
tinue automatically 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. 
Another feature of my invention involves the arrangement in an operator's sending 

15 

20 

25 

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 though 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 

30 
ling equipment involving such translating 

35 

40 

rality of connecting circuits which is 
45 

according to the decimal system of notation. 
Another feature of my invention involves 

means, in 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 
system of notation. . . . . 
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 

put 
into use, and involves automatic cord finder apparatus adapted to test said connecting 
circuits, find the one with which it is de 
sired to associate the sending equipment and 
unite it therewith, maintaining such con 

50 nection until the sending equipment has 
completed its operation, and then automati 
cally disconnect it from the connecting cir 
cuit, leaving it free to be associated with 
another connecting circuit to control another 

55 
connection. 
Another feature of my invention involves 

means whereby a single set of keys may 
suffice to control the operation of a plurality 
of sender mechanisms proper, such control 

60 being exercised through the interposition of register devices upon which the designation 
of the line desired is E. or stored up 

is 

to determine the control, means acting upon the completion of such registration to per 
mit these, keys to be utilized to register-ipon 
the registers of another such sender techa 

,141,352 
3. 

nism. the designation of some other desired 
line, and means preventing the use of such 
keys 5%ith 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 as 
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 circuits to insure the 
proper operation of the various parts of the 
Sender and in turn of the sequence switch 
ing 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. . 
The accompanying drawings, which illus 

88) 

85 

90 

trate the preferred form of my invention, 
show as portions thereof features which in 
themselves form no part 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 appa 
ratus; Serial No. 451,868, filed September 5, 
1908, for sequence switch; Serial No. 511,983, 
filed August 9, 1909, for telephone exchange systems. 

In the drawings, Figures 1 to 5 inclusive, 
when placed together, form a single diagram 
illustrating diagrammatically the apparatus 

105 

and circuits 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 sheets for viewing the equipment as a 
whole is made by placing Fig. 2 immediately 
below Fig. 1: Fig. 3 should then be placed 
to the left of Fig.2 and Figs. 4 and 5 respec 
tively above and below Fig. 3. Figs. 6, 7, 

The proper arrangement of 
O 

15. 

8 and 9 show a form of sequence switch. structure 
with my invention. 

Sequence switches-The local controlling 
circuits associated with various parts of the 

which may be used in connection 
120 

operator's sender or controlling equipment 
disclosed herein, which must be established 
in definite order at successive stages of the 
operation to bring.into service the different 
dérices, or, parts as they are required, are 
isia the present embodiment of my invention, 
established by automatic switching appli 
snces which are termed sequence switches. 13 
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cair, a sequence 
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As will be noted y refere:ce to the draw 
ligS e is a sequence switch associated 
with and individual to the connecting cir 

S$vitch associated with and 
individual to each card finder, and a se 
quence switch associated with and individual 
to the counting relays. Each of these se 
quence switches consists in its elements of a 

vable switch operating neauber, a number 
. . or cost: ct devices acti 

S.Ct. . 

front one (, not es', ; ele 
ret is ; ; ; als: it's lesi or 

y Said Jague: for advancing 
me able iner) ber through its successive posi 
tions. The sequence switch may control any de 
sired sequence of operations whether of the 
same or different devices. In each position 
to which its movable member is advanced 
circuit is established whereby a given opera 
tion of the device or, devices under control 
is made possible, and at the same tiae an 
other circuit is established whereby the no 
tor mechanism of the sequence switch may 
be actuated automatically when such opera 
tioy) of tie, device or devices under control 
has been completed; so that as each opera 
tion takes place the sequence switch will be 
ali tomatically moved to the next position, in 
which position a new operation or another 
stage of the same operation will be. . 
abolit, and 'so on. Finally the serience 
switch, establishes a condition wherei) y the 
apparatus under control is returned to its 
normal condition, and also establishes a ci cuit whereby the sequence switch itself wili 
be returned to its normal position. 

Each portion of the appa ratus and its as 
sociated sequence. Switch in: be, and are 
preferably, so related that local reciprocal 
controlling circuits will be progressively es 
tablished by said devices in their operation, 
in such a nanner that when a normal opera 
tion of either is started both devices will be 
progressively carried through a 
cycle of operations, which tilay be controlled 
and checked at erent stages thigugh the 
agency of energizing circuits established by 
soine other portion of the appa'aths for this 
purpose, but which unless so clicked wit 
terminate in the tonnatic retirin of both 
the serience switch and its associated appa 
rati is to morial condition. In case of a 

5 failure of current in such checking or con 
troiling circuit evén inlinediately after a se 
que ce switch and its associated appa'atus 
have siarted in operation sich sequence arted 
switch and appal'atus cannot becoine per 
manently displaced of “stalled in an off 
normal condition, but will coilaplete their 
cycle of operations and be positively re 
turned to northal under control of circuits 

local. 
The mechanism of the sequence switches 

tight 

pivoted switch ever 3S. 
complete 

?loses a cont: "t it) which 

i. 

3. 

may be as shown in Figs. 6, 7, 8 and 9. The 
movabie neither is a vertical roller shaft 27 
carrying a timiser of switch operating cams 
2S, said shaft being arranged to be driver 
by power applied through the agency of an 
electromagnetic clutch. The constantly 
driven power shaft 3 carries a friction driv 
ing disi 30, which is adapted to be drawn 
by the action- (P - clutch magnet or isotor 
tilagnet 3:2 into genent with a friction 
Folier 23 carried l; so ift 2. The 

is disk 39 are (, ; iion and the 
ted ten eas firgized 
29 shich serves as a 

iotary pole. , 
the driving disk 30 is attracted into engage 
Tinent with the role;' and so rotates the shaft 
27, this rotation coatinuing as long as the 
motor magnet 32 renains excited. 
The eams 28 carried by the rotary shaft 

27 are arraiged to operate switch springs 33, 
forcing such springs into engagement with 
outer contacts S5, allowing then to engage 
their alternate inner contacts 34 or holding 
them out of contact with either of said coi. 
tacts according to the position of said caps. 
Obviously as many calus and switches may 
be provided as the particular apparatus to 
lie controlled may require. Certain of the 
switch contacts operated in the successive 
positions of the movable switch element may 
control, circuits for the notor magnet 32. A 
special switch such as shown in Fig. 9 is 
also preferally provided to control the local 
circuit for said motor. magnet, whereby after 
the si aft has begun to move and the initial 
energizing circuit is broke at oie of the 
other switches the motor magnet may still 
be excited by current in the local circ; it un 
til the next intelided stopping position of 
the rotary element is fully reached. As 
shown in Fig. 9 the can 36 for operating the 
local or special switch is adapted to be ei 
gaged by the can roller 3, . carried by a A spring 39 is a 1'- 
ranged to act not said pivoted ever 3S so 
as to press the call roller. 37 against the can 
36. Willier the roller 3 rides on a toti 
or higi notioi of the can 35, still ever 3S 

controls the loc: 
circuit. of the notor usagnet. The teeth, or 
high portions of the can :35 have inclined 
edges, so that the 'cam l’s ille, 37 after riding 
over the top of the too; or high portion is 
forced down the opposite slope...by the c 
tion of the spring 39, an: ; thus tends to push 
against the can to co:tinue the rotation 
thereof until the roller 37 reaches the loot. 
tom of the following notch. The rotary ele 
ment is thus brought to rest accurately ia 
each of the positions where it is intended to 
stop. in the operation of the device the 
circuit, will first be closed for the motor 
laagnet through one of the springs 33 and 
one or the other of the contact anvils 34 or 

ece for the magnet; whereby 80 

95 
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35 of such spring. Then as the motor mag 
net is excited and the shaft of the sequence 
switch 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 37 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 
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 
such sequence switch as is indicated by the 
numerals adjacent to such sequence switch 
contact, but is openin all the other positions 
of this sequence switch 336. Each sequence 
switch has, however, as has been before 
noted, a special contact governing the local 
circuit of its motor 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 positions in which such contact 
is open, such contact being closed while the 
rotary element is in transit between the po 
sitions indicated by the numbers. Thus by 
reference to the numerals 1,2,5,6,7,8,9, 15 
appearing, abdjacent to the switch lever of 
the special contact 201 of the sequence 

switch as indicated by the numerals 2 and 3 

1,141,852 

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 positions 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. . . . ... v. 
Aeys and registers.-The various circuits 80 

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 in 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 95 
such line or trunk is grouped or classified 
upon a non-decimal basis, “translation' is 
required in order that the number keys, 
which 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 

65 

70 

75 

85 

90 

100 

1.05 

is accomplished by the registers referred to, 
which are in this instance adapted to take 
positions in response to the depression of . 
keys representing a number according to the 110 
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 

5 

120 
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 

125 

and will not require any additional or fur 
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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 ire associated 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 conditions 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 uport one sender ap 
paratus the set of keys may be used there 
after to register another cai upon another 
sender apparatus before the first sender ap 
paratus has finished the selection controlling 
operations 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 E. 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 keys being adapted to retain in its 
depressed position the depressed key of said 
set of keys until such locking magnet is de 
energized. Upon the definergization of the 
locking magnet associated with any set of 
keys the depressed key will be restored to 
its normal position by means not shown, but 
which are usual in apparatus of this char 
acter. Each 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 
hereinbefore 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 which the register will stop, 
and the sets of contact devices located below the power magnet and stop relay upon Figs. 
3 and 5 are the ones 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 hositions thereof. This 
special contact is shown immediately to the 
left of the associated power agilet. As it 
the ordinary sequence swit. 

giet. As it, 
ess, the cottish 

s 

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 there with, cor 
responding respectively to the districts of 
the system, the offices in 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 

70 

75 

80 

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 
the 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 
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 
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 office in such dis 
trict the office corresponding to the de 
pressed key is. The numerical registers simi 
larly will respond to the depression of the 
numerical keys to take up positions corre 
SE 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 relays may be controlled. 

Cordfinder. The cord finder forming a 
part of the embodiment gif my invention 
herein shown may be of any suitable con 
struction, but preferably involves a set of 
brushes adapted to sweep over the terminals 
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if ading to the varioi is connecting circuits 
; : it step with its brushes in contact with 'ng to the connecting cir is terri is is 
eit over wivic, it is desired to intercon 130 
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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 rotating power shaft 
upon which such magnet is mounted with 
the disk mounted upon the shaft of the cord 

5 

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 
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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 
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erated manually by the operator at the 
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, which are connected to the connecting 
circuit proper in the usual and well-known 
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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 sufi 
cient to typify the connecting circuit and to 
make clear the arrangement and operation 
of the various parts and features of my in 
vention .ld 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 moves 
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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 
110 is no longer closed and the sequenceswitch 
contacts 103, 104,105,106 and 107 are closed. 
The closure of the sequence switch contact 
106 has established a circuit from the bat 
tery 221 through 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 203,205, 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 
grouild 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 235, 
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 230, terminal 235, 
conductor 112, sequence switch contact 107 
to ground and back to battery. The test re 
lay 229 is thereupon 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 circuit the hold 
ing magnet is energized and Serves to main 
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tain the cord fitader 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 
S. 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 3 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 in 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 

5 comes to rest in its fifth position. Upon the 
closure of the sequence switch contact 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 circfit was established from the 
battery 421 through the various key-locking 
Inagnets 422 in pai'aliel, 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 
siective sets (af 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 to 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 
304, 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 

it reaches its third or No. 2 

its armature 334 which has closed at its front 
contact the circuit frog the battery 335 
through the sender sequence switeh.336, se 
quence switch contact 302, front contact and armature 334 of the reset relay: 832 to 
ground and back to battery. Upon the clos 
ure of this circuit the sender sequence 
switch moves from its first or normal 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 
chanical or semi-mechanical means, or it 
Jnay 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 
notition. In the particular showing herein 
such 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 il. ...:tration, that the line 
desired is No. 3752 in the exchange referred 
to. The first act of the operator will be, 
therefore, the depression of the district and 
office key representing the exchange No. 2 
and the depression of the No. 3 thousands 
key, the fourth key in the set, the No. 7 hun 
dreds key, the eighth key in 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. 
Immediately upon the depression of the of 
fice and district, key, a circuit is closed as fol 
lows:-from battery 501 through conductor 
502, register operating magnets 503 and 504 
of the district and office registers, respec 
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tively, and the back contacts and armatures 
505, 506 of their stop relays, in parallel, con 
ductor 246, sequence 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 ethergization of the register op 

erating or power magnet 503, the district 
register 507 will commence to move until 

position in 
which position the contact device. 509 asso 
ciated with the depressed office key 424 will be closed. A circuit withereupon be estab. 
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upon the closure of this circuit the stop 
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lished from the battery 501 through the con 
ductor 502, conductor 510, stop relay 511 of 
the district register, contact device 509, left 
hand contact springs of the office key 424 to 
ground and back to battery. Immediately 

Te 

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

o 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 336, sequence switch 
contact 306, conductor 512, front contact 
and armature 505 of the stop relay 511, con 
ductor 246, sequence switch contact 208, con 
ductor 423, office key 4:24 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 
district selection. 
At the same time that the district register 

is moving to close the circuit heretofore de 
s 

30 

scribed through the stop relay 511 the office 
register 513 is 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 tile con 
tact device 515 associated with the depressed 
office key 424 will be closed. The closure of 
this contact device completes a circuit from 
the battery 501 through conductor 502. con 
ductor 516, stop relay 517 of the office aegis 
ter, contact device 515, office key 24 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 51S, front contact and arma 
ture 506 of the stop relay 517, conductor 
246, sequence switch contact 20S, conductor 
423, office key 424 to ground and back to bat 
tery. The closure of this circuit 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 response to the de 

pression of the third or No. 2 office key and 
the closure of the contact device 509 asso 
ciated with such key has come to rest in its 
third or No. 2 position. In this position the 
sender controlling contact devices (301, 602 
and 632 of the district register will be closed 
and all of its other contact devices will re 

55 
main open. Similarly, by reference to Figs. 
3 and 5 of the drawings, it will be seen that 
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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 

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 
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 
located, as is usual and customary, at the 
selector switching apparatus, the stepping 
relay 701, which thereupon attracts its arma 
ture 702 opening a circuit at the back contact 
thereof and closing a circuit at the front 
contact thereof. The selecting or control 
ling circuit 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 
to move due to the closure of such circuit 
ared will, as is usual and customary in appa 
ratus of this kind, intermittently cut off the 
current, by any means such as may be pre 
ferred, from the relay 701, thereby causing 
the alternate energization and deenergiza 
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 
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shown it will be assumed that the relay 701, 
which is known as the stepping relay, will 
be energized and deemergized once for each 
selective movement or stage of the selector 
switching apparatus, which may be at any 
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 
sequence switch contact 312 and the first 
relay 711 of one series of the relays known as 
the counting relavs, through the back contact 
and aralature i2 of the first relay 713 of 
the second series of counting relays, the 
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 
from the battery 703, through sequence 
switch contact. 312, the first counting relay 
11, front contact and armature 714 of such 

relay and back to battery. It will, therefore, 
be seen that the first counting relay 711 will 
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 
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front contact associated therewith and upon the ensuing deenergization of the stepping 
relay 701 a circuit will be established from 
the battery 716, through sequence switch con 
tact 311, the first of the counting relays 713, 
back 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 
original 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 16, 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 
11, 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 switch. 
contact 312, the second one of the counting 
relays 711, back contact and al'mature 12 of the second one of the counting relays 713, 

i 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 
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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 relay 711 
will, therefore, attract its armatures closing 
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 deenergi 
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 13 upon its energiza 
tion, close a locking circuit for itself, open 
the original energizing circuit for the sec: 
ond relay 711, the operation of which just 
preceded the energization of the second re. 
lay 713, and prepare 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; 
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ergization of the counting relay 713 corre 
sponding to the contact 601 closed in the 
district register takes place. Immediately 
ul on 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 604, contact 
device 601. conductor 720, front contact and 
almature 717 of the counting relay 713 cor 
responding to the contact 601, 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 336 to move from its third position 
into its fifth position, the special sequence, 
switch contact 301, being closed in the 
fourth position, serving to maintain the 
sender sequence switch 336 energized until 
the opening of such special 'sequence switch 
contact 301 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 309310, 
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 315. 

It 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 
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the district in which the desired office is 
located. Upon the completion of this first 
selecting operation over the selecting or con 
trolling circuit 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 
switching apparatus in which district selec 
tion has just been accomplished, which op 
eration will establish a circuit from battery 
109 through the connecting circuit sequence 
switch 110, sequence switch contact 103, 
switch 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 
accomplished by having the special sequence 
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switch contact 101 closed in the intermediate 
positions as herein shown or by any other 
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suitable means which will insure the move 
ment of the sequence switch 110 into its 
sixth position. Upon leaving its second po 
sition, the connecting circuit sequel 
switch 1i0 has opened the sequence switch 
contacts 103, 101, 106 and 107, but upon 
reaching its sixth position again closes the 
sequence switch contact 104. It will be 
further noted that the sequence switch co 
tact 1() is maintained closed from the Sec 
ond to the sixth positions, inclusive, of the 
connecting circuit sequence switch 110 in 
order that the energizing circuit for the 
reset, relay 333 and the test relay 229 nay 
be maintained and the all natures of these 
relays hot permitted to retract. The nails 
whereby the c : 116 is closed as above 
described ... y be of any suitable character, 
but is , , responsive device sigli as the relay 11 
shown up on the drawings, adapted to be de 
energized momentarily or otherwise ll poil 
the completion of the district selection, but 
since slich heans foins no part of my les 
ent invention, it need not be further show ). 
and will not be further described. 
The operator's sender or conti'olling 

equipment embodying 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 corre 
sponding to the office desired. The restora 
tion of the counting 1'elay's 711 and 713 to 
normal has opened the circuit of the cutoff 
relays 719 and the armatures 721 and 22 are 
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 had reached its fifth 
position. 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 

The closure of this circuit pre 
cisely as in the district selection causes the energization of the first counting relay 711 
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and 715 closing a locking circuit for itself 
and preparing an energizing circuit for the 
first conti! 
ipon the deinergization of the stepping re 
jay 701. The energization of the counting 
relay 713 by the deenergization of the step 
ping relay 0 and the retraction of its 
arriature wiki in turn, precisely as in the dis 
trict seiection, attract its arnatures 12 and 
17 to close a locking circuit for itself and 

prepaire an energizing circuit for the second 
counting relay 711, which energizing circuit 

relay 713 which will be close 

7 5 

will be closed as before, upon the next ener 
gization of the stepping relay 701. The re 
spective counting relay's 711 and 713 will, 
therefore, one after another be energized in 
office selection as in district selection until 
the energization of the counting relay 713 
which corresponds to the contact device 603 
closed by the office register. When this 
counting relay 713 is energized a circuit will 
be established analogous to the one estab 
lished in district selection from the battery . 
718 through the cutoff relays 719, sequence 
switch 315, conductor 605, contact device 
603 of the office register, conductor 720, front 
contact and armattire 77 of the counting 
relay 713 corresponding to the contact de 
vice 603, which in the case assumed is the 
third such conting relav, to ground and 
back to battery. 

95 

This will, as before, ener 
gize the cit off relays 719, opening the cir 
cuit through the conductors 113, 114. and 
stopping the movement of the selector 
switching apparatus at the distant end of 
such circuit. and at the same time closing 
through the armature 722 a circuit from the 
battery 335 through the sender sequences 

witch contact 310, .. 
front contact and armature 722, to ground . 
switch 336, sequence 
and back to battery. The closure of this 
circuit at this time causes the sender se 
quence switch 336 to move from its fifth 
position to its sixth position, thereby open 
ing the sequence switch contacts 308, 309, 
310, 311, 312 and 315 and closing the se 
quence switch contact 307. The opening of 
the sequence switch contacts 311 and 312 has 
as before restored the various counting re 
lays 711 and 13 to the normal de?nergized 
condition. The closure of the sequence 
switch contact 30S 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. . . 
The control of the selection of the district 
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has now been accomplished, and the sender 
sequence switch and its associated apparat is 
is ready to initiate the control of the nu 
merical selection of the line desired in the 
office selected. While the selections hereio 
fore described have been taking place and 
before the further operation of the conting 
relays and their associated apparatus can 
take place the operator depresses the nth 
letical key's designating the number of the 
line desii'el. These keys have been hereto 
fore 'eferred to and pointed out with re 
spect to the line desired, No. 3752. The 
numerical key 1:25 of the thousands set, nu 
merical key 4:25 of the hundreds set, nu 
merical key 427 of the tens set and numeri 
c:; ke'' 4:2S of the units set will therefore 
be assilled to h; ve ibeen depressed by the 
of i' to F. and each of such ke's is now held 
depressed by the holding magnets 422, indi 
vidial to the several sets. \\hich magnets are 
naintained energized by the battery 421 
over the sale circuit that the holding aag 
net #22 of the office set of keys is maintained 
eneirized. The depression of each of these 
key's his iliaced a ground upon one of the 
contacts of each of the several numerica 
registe's, one of which is associated with 
each of the sets of keys. The depression of 
oile of the thousands keys and one of the 
i:lits kev's has in addition closed a circuit 
f on the battery (i through the conductor 
502. ope: ting hasnet 519 of the thousands 
i'egisiei', bici contact and armature 520 of 
the citoti relay, 523 of such register, conduc 
for 24, sequence switch contact 209, con 
ductor 42:... righthand contacts 430 of the 
de l'essed units key 42S, conductor 431, 
lighth: ind contacts of the depressed thou 
s:nds key 4:25 to ground and back to bat 
tery. pon the closure of this circuit the 
oile:'a ting agnet of the thousands registel 
is ene 'gized and such register moves until 
it reaches its position in which circuit is 
c.,sed hi'Gigh the contact device 522 con 
nected with the depressed thousands key 
-2. This will bc its fourth or No. 3 po 
sition. A circuit is thereupon established 
front battery 501 through conductor 502, 
stop relay 23 of the thousands resister, 
contact device 52:2, lefthand contacts of the 
de l'essed taoisands kev 425 to ground and 
back to battery. The stop relay 523 is there 
tion energized and attracts its armature 
5:2). Shich opens the circt it to the operating 
Jagnet 539, stopping the movement of the 
registes' in its fourth or No. 3 position, and 
closes a circuit at its front contact frolin the 
battery 221 through the cord finder se 
quence switch ... conducto; 223, serience 
switch contact it 3, condictor 5:24, front coin 
tact and a 'matlle 2 of the stop relay 323, 
conduct nr 247, serience switch contacts 209, 
conductor i :), contacts 430 of the den; assed 

... 's six---, , i: , it: ); essed tou 

stilds key 425 to ground and back to battery. 
The closure of this circuit causes the cord 
finde!” scuence switch 222 to move from its 
sixth position into its seventh position, in 
which movement the sequence switch con 
tact 213 will be opened and the energizing 
circuit to the sequence switch 222 it is; i. 
scribed will be destroyed. 

At the same time that the tic 
ister is coming to its set position, it 
to the depression of the thoisaritis i; 
the closure of the circuit contrike, : y 
thousands key and the units key, is: 
dreds register is moving to its sit is, tr. 
register operating magnet 5:25 lei, ei- so 
gized over the circuit inciuling it; it city is 
and the contacts of the units aid tio is 
lkey in parallel with the thousa is 't 
operating magnet 519. The hundreds regi. 
ister will, therefore, move until it closes 'r:- 

3 

83 

tact at the contact device 528 corrison. 
ing to the depressed hunties key 426. A 
circuit will the retion le estabiished for 
battery 501 conductor it:2 sto; relay 529, 
contact device 528, deii i: ) ietis key go 
426 to ground and lack it is ; ery. The 
closure of this circuit will cause the energi. 
zation of the stop relay 3:23, which upon at 
tracting its arrature 526 opens that circuit 
of the operating magnet 5:25 sto: it g tile 95 
movement of the register it; its eighth or 
No. 7 position. The saile to e 
arnature 526 (oses, a circuit it 
tact which extentis from the at is y : 
through the cord liaier serience switch 22 
conductor 2:23, sequence switch contact. 214, 
which is closed if the sequence switch is in 
its seventh position, conductor 530, front 
contact, and armature 526 of the stop relay 
529, conductor 247. sequence switch contact 
209, conductor 429, contacts 43() of the do 
pressed units key 4:2S. cindict or 431, contact 
of the depressed thos: inds key i:5 to 
ground and lack to attery. f. tile to this 
closure of the circuit, of tie cold finier se: ; ; 
(;uence switch 2:22 thro: 1sh tie seriences 
switch contact 213 v the aii. it it is it 

35 

armature 520 of the stop ; ; y :2:: * ::: 
thousands register, the settler's is "... tch ::::: 
is in its seventh nosition at the til 18 of the 
closure of the circuit just tr; e.a. the serie is 
switch will now move in f its eight is:- 
tion, onening the serience switch contact 1 
and closing the sequence switch ('ti; ta t 2 
Should, however, the secue ice 
still be in its sixth posit in the 
the circuit controllei i v the s : i. 
the hundreds register will Y is 
inent of the sequences: sitch ''. iiii) is - sy. 
enth position. due to the eit 'giz.: it it: i. 
stop relay 5:23 of the titatisaril- 'i 
Sinnilarly and at tha s: ,' 'i: ; ; ; it 
thousands and hundreds registers are yov 

i. . 

ing to their set in still: it is tie is risis: is 
alsi) in Osag () i: , s: , ; ; ; ; ; ; ;-s: 4 to S. 
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the depression of the tens key 427 and the 
closure of the circuit controlled 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 is thereupon established from the 
battery 501, conductor 502, stop relay 535, 
contact device 53t, 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 the armature 532 of the stop relay 535 
has closed at its front contact an energizing 
circuit, Mor the 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, conductor 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 
plished until the sequence syitch, has moved 
into its eighth position. In this way the 
regular and complete operation of the Val 
rious registers and the cord finder sequence 
switch 222 is readily accomplisle, i. the co’d 
finder sequence switch 222 moving from its 
sixth to its seventh position only upon the 
completion of the operation of the thousands 
register, then moving from its seventh to its 
eighth position upon the completion of the 
operation of the hundreds register', or in 
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 hun 
dieds register will now move into its ninth 
position only upon the completion of the 
tens register, and similarly if the operatirin 
of the tens register was compieted befole 
the completion of the operation of the hun 
dreds register the cord finder sequence 
switch will not stop in its eighth position, 
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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 587 being energized by the 
battery 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 contact device 540 
corresponding to depressed units key 428. A 
circuit will thereupon be established from 
battery 501 through conductor 502, stop re 
law 541, contact device 540, lefthand contacts. 
of depressed units key 42S to ground and 
back to battery. The closure of this circuit 
will energize the stop relay 541, which at 
tracts its armature 53S opening the circuit 
of the operating magnet 537 and thereby 
stopping the movement of the register in its 
third or No. 2 position. The same move 
ment of the armature 53S will close at its 
front contact an energizing circuit for the cord 
finder sequence switch 222 provided this se 
(quence switch is at this time in its ninth po 
sition. This circuit may be traced from the 
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battery 221 through the sequence switch 222, 
conductor 223, sellice switch contact 216, 
conductor 542. "Ojit contact and armature 
53S of the si () relay 541, conductor 247, 
sequence switch contact 209, conductor 429, 
contacts 430 upon the depressed units key 
428, conductor 431, contacts of the thousands 
key 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 relays 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 suci sequence switch 
into its ninth position and will then operate 
such sequence switch to drive it 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 
at the sequence switch contact 210 the ener 
gizing circuit of the various holding mag 
nets 422 associated with the respective sets 
of keys, and upon the deemergization 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 
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switch 222 associated with the first cord 13 
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tion has been taken up and indicated upon 
response to the design 
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finder 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 cord 
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 control of the numerical selection in 
ation indicated by the keys as they were depressed, which designa 

the various numerical registers, the thou 
sands register, being in its fourth, or No. 3 position in response to the depression of the 
thousands key 425 has closed the contact 

25 

30 

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 
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position in nse 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 maintains 
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 which 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 
is 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 
211 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 
again sequence switch contacts 309, 310,311 
and 312, as well as the contacts 313 and 316. 

S The closure of the sequence-switch contact 

352 

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 113, 114 will be again closed through 
the stepping relay. 701 and the armature 721 
and its back contact of the cutoff relavs 719. 
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The closure of this circuit will as before, by 
the inclusion of the battery usually and 
customarily asscoiated with the selector 
switching apparatus at the distant end of the 
circuit, energize the stepping relay 701, 
which will thereupor attract its armature 
702. This armature 702 will close at its 

75 

80 
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 definer 
gization of the stepping relay 701 its arma 
ture 702 in retracting will close a circuit for 
the first counting relay 713, which circuit 
as has been heretofore described in connec 
tion with previous selections and as will 
be noted, includes the armature 715 and 
the front contact of the locked up count 
ing relay 711. It will, therefore, be ob. yious 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, associated 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 circuit is 
established from the battery 718 through the 
cutoff relays 719, sequence switch contact 
316, conductor 611, contact device 606, con 
ductor 723, front contact and armature 717 
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 noted that this circuit will 
be closed upon the fourth alternate energiza 
tion and de?nergization of the stepping re 
lay 701, the contact device 606 being closed 
in the fourth or No. 3 position of the thou 
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sands register and indicating that the line 
desired is in the fourth thousand of the lines 
of the exchange to which selection is being 
made, as is the fact in the case assumed. 

. The closure of this circuit energizes the cut 
off relays 719 opening the controlling circuit 
113, 114 at the tarmature 721 and thereby is 
stopping selection and closing the circuit to 
the sender sequence switch 336 over a cir 
cuit which has been heretofore described in 
connection with district, and office selections 
at the armature 722 and its front contact. 
The sender sequence switch 336 thereupon 
moves from its severth to its ninth position 
momentarily opening and again closing the 
sequence switch contacts 309, 310, 311, 312, 
opening the sequence switch contact 316 and 
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closing sequence switch contact 317. The 

5 

momentary opening of the sequence switch 
contacts 311 and 312 has as before restored 
the various counting relays 711 and 713 to 
their normal de?nergized condition. The 
apparatus is now ready to control the hun 

10 

15 

dreds selection. w 
The closure of the sequence switch contact 

309 by the movement of the sender sequence 
switch 336 into its ninth 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 circuit 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 
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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 de?ner 
gization of the stepping relay 01, 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 
counting relay 711. It will therefore be ob 
vious that as in the previous selections, the 
alternate energization and deenergization 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 bei 
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in its eighth or No. 7 position, 
and this will require eight alternate ener 
gizations and deenergizations of the step 
pils relay 701 as will be readily manifest. 
Upon 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- ; 
'dictbr 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, front contact and armature 717 of the 
éighth counting relay 713 to ground and 
back to battery. The closure of this circuit 

G6 energizes the cutoff relays 719, opening the 

ing 

which corresponds with the contact device 
608 upon the tens register, which in this 

being closed in the sixth or No. 5 position 

to normal condition. 

1,141,852 

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 
quence switch will now move from its ninth 
to its eleventh position, momentarily open- 7 
ing by the action of its sequence Switch con 
tacts 311 and 312 the circuits to the various 
counting relays and 'estoring them to nor 
mal, and at the same time momentarily open 

and again closing the sequence switch 
contacts 309 and 310. This same movement 
of the sender sequence switch has opened 
the sequence switch 317 and closed the se 
quence switch 318, thereby transferring the 
control of the counting relays from the con 
tacts of the hundreds register to the contacts 
of the tens register. 
The control of the tens selection will now 

take place in a manner precisely similar to 
the control of thousands and hundreds selec 
tion, the various counting relays 11 and 713 
being alternately energized and locked up 
by the action of the stepping relay 701 until 
the energization of the counting relay 713 

90 

case would be, the sixth counting relay 713, 
the contact device 608 of the tens register 
of such register. A circuit will thereupon 
be established from the battery 718 through 
the cutoff relays 719, sequence switch contact , 
318, conductor 614, contact device 608, con 
ductor 725, front contact and armature. 717 
of the sixth counting relay 713 to ground 
and back to battery. The closure of this cir 
cuit will again energize the cutoff relay or 
relays 719, again opening the controlling. 
circuit to stop selection at the selector 
switching apparatus at the distant end of 
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 310. 
The sender sequence switch now moves from 5 

its eleventh to its thirteenth position, open 
ing momentarily as before, the sequence 
switch contacts 309, 310, 311 and 312, the 
opening of the two latter contacts causing 
the deénergization of the various locked up 120 
counting relaysi 1 and 13, restoring them 

sequence switch contact 318 and closed the s 
sequence switch contact 319, thereby trans 
ferring the contre; if the counting. relays 
from the tens register to the units register. 
The control of inits selection will now 

take place in a mainier precisely analogous. 
to the selection controlling operations al- lsh 
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The safe movement 
of the sequence switch 336 has ppened the : 
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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 circuit. This 
alternate energization of the counting relays 
will continue until the counting relay 713, 
which corresponds to the pontact device 609 
of the units register, is 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 eiosed the third contact 
device therein, 609. A circuit will thereupon 
be established from battery 18 through the 
cutoff relays 719, sequence switch contact 
319, conductor 615, contact device 602 of the 
district register which is now closed, as it 
will be remembered the district register is in 
its third or No. 2 i? sit i: I response to the 
depression of the office key, conductor 
616. contact device tit}9 of the units register, 
conductor 720, front coitact and arnature 

5 717 of the third coliating relay 713 to 
ground and back to bittery. This wili agaia 
energize the cutoff relays 19 which, by the 
attraction of the armati re 21. stop selection 
at the selector s\vitehing apparatus at the 
distant end of the controlling circuit. and 
by the attraction of the ariature 722 again 
close a circuit for the sequence switch 336 
through the sequence switch contact 310. 
The sender sequence switch 336 will there 
upon leave its thirteenth position, and due 
to the closure of the special sequence switch 
contact 301 during the fourteenth, fifteenth, 
sixteenth and seventeenth positions will con 
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, causing by the opening of the se 

5 quence switch contacts 311 and 312 the res 
toration to normal of the various counting 
relays 71 a rid 743. Wher, the sender se 
Guence switch 336 comes int. , its fourteenth 
position, it closes and maintains closed in its 
eighteenth position the sequence switch con 
tact. S05, the closure of this sequence switch 
contact establishing a circuit from the bat 
tery i{9, connecting circuit sequence switch 
1i0 associated with the connecting circuit in 
use. Se switch contact 0-3. conditor 
248, contact terminal 236, contact brush 234, 
conductor 337, sequence switch contact 30, 
conductor 245, contact brush 232, contact 
terminal 237, conductor 115, sequence switch 
contact 105 to ground and back to battery. 
The connecting circuit sequence switch 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 

L5 

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 position referred to and the first or normal positionfrthereof, 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 switchin 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 post 
tion, open the sequence switch contacts 104 
and 105. This opening of the sequence 
switch contact 105 opens the energizing cir 
cuit of the reset relay 332 and the test relay 
229. The reset relay upon its de&nergization, , 
allows the armature 334 to retract, closing a 
circuit from battery 335 through the sender 
sequence switch 336, sequence switch contact 
303, back contact and armature 334 of the 
reset relay 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 nor 
mal position, opening the sequence switch 
contacts 303 and 305 and closing the se 
quence switch contacts 302 and 304. The test relay 229 upon deinergizing 
allows the test armature 228 to retract, clos 
ing a circuit 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 switch 
contacts 204, 211, 218 and 206, and upon 
reaching its normal position has closed the 
sequence switch contact 202. 

It will therefore be seen that the entire ap 
paratus is again in its normal position and 
ready to associate itself with another con 
necting circuit and to control the intercon 
nection of lines or trunks thereover. It will 
be noted, however, that while the sender 
apparaths shown in full has been controlling 
the numerical selection of the particular 
connection in question, the manually oper 
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 

75 

80 

8 5 

O 

OO 

l05 

10 

15 

20 

25 

30 

  



0. 

15 

Yes 1,141,852 

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 in 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 also 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 
keys are no longer necessary for the oper 
ation of the registers and counting relays, 
the sequence switch contact 218 is closed and 
the originating 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 immediately 
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 
trolling another connection. At this point, 
therefore, the cord finder sequence switch 
222 and its associated apparatus are again 
associated with the originating circuit 111 
by 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 assurned 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. To present a still further modification 
it will be assumed that the exchange it, 

which the line desired is located 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 to 
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 each. 
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 
hundred lines, there obviously may be two 80 
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 85 
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, 90. 
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 representing the terminals 
of the desired line. It 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 
it is desired to control the selection of line 
No. 354 in stich exchange No. 6 of the chara 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 434, the sixth 
or. No. 5 tens key 427 and the fifth or No. 4 ll0 
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 district. No. 6 and the seventh 
office or office No. 6 in such district. It will l? 
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 
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 
offee selection, but is of utility.int, control 
of the numerical selection as will be here-' 
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inafter set forth. It may here i? noted that, 
the office register in taking its seventh or 
No. 6 position it respons he depression 
of the office key 1:32 has 
vice 620, the closure (it which controls the 
counting relays in otlice 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 from its fifth position into its sixth 
position, by such movement closing the se 
quence switch contact 307 and in the nian 
ner heretofore set forth, restoring the count. 
ing relays il and 713 to their normal de 
energized condition by the opening of the 
sequence switch contacts 309, 310, 31 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 various sets, a circuit 
is closed from the battery 335 through the 
sender sequence switch 3:36, 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 
ately upon coming into its seventh position, 
establishes a circuit by the closure of the se 
quence switch contact 313 from the battery 
718 through the cutoff relay 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 willim 
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 again establishing an energizing 
circuit for the sender sequence switch 386. 
The sender sequence switch 336 thereupon 
moves from its seventh to its ninth position, 
no selection controlling operation having 
taken place while the sender serience switch 
was in its severth it sition. As soon, how 
ever, as the ser; tie ' - 11 in “e 3 witch 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. The attraction of this arma 
ture 702 energizes the first counting relay 
711 and its retraction in turn energizes the 

ised contact de 

of any one of the first group of contact 

7 

first countilag relay 713, as has been before 
described. This operation continues until 
the attraction, in the case assumed, of the 
second counting relay 13, when a circuit is 
established from the battery 71S through 
the cutoff relays 719, sequence switch contact 
3F, conductor 612, contact device 618 upon 
the district register, (contact device 632 be 
ing open at this time), contact device 622 
which is no y closed, the hundre's register 
being in its fourth or No. 3 position in re 
Sponse to the depression of the No. 3 hui 
dreds key, conductor 623, conductor 26, 
front contact and arnature 17 of the sec 
ond counting relay 13 to ground and lack 
to battery. The closice of this circuit, , , 
the energi" stion of the titoti 'gl: ; , ; ; 
corpiises the 'essati) (; ; se!e. 
movement of the sentier sequei'e , 
from its in ill to its eleventh sist, the 
restoration of the 'olitias: relays 7 aui 
713 to the nternai (or lition and the prep 
aration of the controlling circuit for the con 
trol of the next selecting operation, all as 
has been before described. It will be noted, 
however, before passing on to the next op 
eration that in the just described selection 
controlling operation, the contact device 624 
upon the hundreds register was also closed 
in addition to the contact device (322, but 
since the contact device 632 upon the district, 
register was at this time open, the closurg 

it 3.5 

vices upon the hundreds register, in wiki 
grouy is contact devices 607 and 624 . 
pear, is ; it olf itect and the cont"; } { 
selectiti is entirely dependent upai, 
of the co, tact devices in the secont 
of which the contact device 622 is at, is 
close i, it will also he here in ?ited it the 
contai'i, device 3:25 of a tii: ) is run of con 
tact devices on the tire its register, is 
also closed at this 'i it: for ; , roses which 
will hereinafter apier, 
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 definer 
gization of the stepping relay in the man 
nen heretofore described has energized the 
first counting relay 7 i3. The alternate ener 
gization and definergization of this stepping 
relay will, in the manner hertofore de 
scribed, continue to energize alternately the 
counting relays 711 and 713 until the ener 
gization of the counting relay 713 cor'e- 
sponding to the contact device 60S upon the 
tens register, at, which time in a manner now 
well understood, a circuit will be closed 
through such contact 608 and the sequence 
switch contact 318 to energize the cutoff re 
lays 719 to cause the cessation of selection, 
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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 deen 

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 urits 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 counting relay 713 corre 
sponding to the contact device 626 upon the 
units register, that is the fifth such counting 
relay, and the stepping relay 701 will con 
tinue to be alternately energized and deen 
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 
ductor 727, front contact and armature 717. 

, of the fifteenth counting relay 713 to ground 
and back to batter v. The closure of this 
circuit again energizes the cutoff relays 719, 
which, by the attraction of the armatures 
21 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 switch has re 
stored the counting relays, 11 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 already been described 
in the establishment of the connection first 
assumed. w 

It will be obvious that the arrangement of 
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 

1,141,852 

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. Furthermore, 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 
corresponding 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 

5 

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. If, however, 
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 in 
response to the closure of one of the contact 
devices in the lower set of teh upon the units 
register. s 
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 control of the 

90 

dreds, the opening of the contact device 628 
95 

OO 

05 

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. 

5 

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 operable keys and such 
other operations as have not been described 
in connection with the second case assumed, 

20 

have been similar or analogous 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 accomplish the 
first or district selection, thereby eliminat 

125 

30 
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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. In this instance it 
is only necessary that the operator should de 
press the office key indicating the 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 
in on Fig. 4 of the drawings. District selec 
tion thereupon takes place in the same man 
ner as has been heretofore described. 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 
nosition it closes the sequence switch con 
tact 30s. A circuit is thereupon established 
from the battery 109 through the connecting 
circuit 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 
245, contact brush 232 upon the cord finder, 
contact terminal 237, conductor 115, se 
quence switch contact 105 to ground and 
back to battery. The closure of this cir 
cuit 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 
normal position in the manner, heretofore 
described. In leaving its sixth position, 
however, the connecting circuit sequence 
switch 110 has opened the sequence switch 
contact 105, thereby opening the energizing 
circuit of the reset relay 332 and the testing 
relay 229. The de&nergization of the reset 
relay 332 has closed, by the retraction of 
its armature 334, 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 position 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 303 remains 
closed during all of the intermediate posi 
tions. The deinergization of the test relay 
229 has, by the retraction of its armature, 
closed an energizing circuit for the cord finder 
sequence switch through the sequence switch 
contact 206, and this sea lence switch there 

9 

upon moves from its fifth position into its 
first or normal position, such movement also 
being continuous and without interruption 
due to the fact that the sequence switch con 
tact 206 is maintained closed in all of the 70 
intermediate 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 75 
by a district selector switching apparatus to 
such exchange and the controlling appa 
ratus automatically adapts itself to elimi 
nate all selection controlling operations fur 
ther than is necessary to accomplish this 80 
district selection upon 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, 85 
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 90 
the various classes of exchanges likely to be 
met with in standard telephone practice, I 
will now describe that feature of my inven 
tion which relates to the signaling means 
whereby the operator may know at any time 95 
at what particular stage in the controlling 
operation the sender or controlling equip 
ment and the selector switching apparatus 
associated there with are at that time. This, 
signaling apparatus comprises a row of 100 
lamps 351, 352, 353,354, 355 and 356 which 
appear before the operator and are succes 
sively lighted as the apparatus passes from 
one stage to the succeeding stage. These 
lamps are controlled by the sequence switch 05 
contacts 361, 362,363, 364, 365 and 366 upon 
the sender sequence switch. As will be 
noted, the sequence switch contact 361 which 
controls ( ; circuit of the battery 370 
through ti: , m, 35i is closed only in the 110 
second position of the sequence switch. By 
referring back to the operation of the so 
quence switch in connection with the con 
trol of the selection of the line desired, it 
will be observed that the sender sequence 115 
switch does not reach its second position 
tantil immediately after the cord finder has 
seized upon the connecting circuit taken 
for use, and the lighting if 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 
that the sender sequence switch 336 takes 
its third position just before the commence 
ment of the district selection controlling 
operation and maintains such position only 

20 

30 
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until it. is completed. The extinguishment, 
therefore, of the lamp 351 and the lighting 
of the lamp 352 by the closure of the se 
quence switch 362, will indicate to the oper 
ator that district selection is now taking 
place. It will be furthermore remembered 
that immediately after the district selection 
controlling operation is completed, the 

10, P 
sender sequence switch moves from its third 
osition 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, 

15 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 eB63. As will be observed, this lamp is 
lighted immediately upon the completion 

20 

25 

so 

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 senderse 
quence switch moves from its fifth position, 
thereby opening the sequence switch con 
tact 363. 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 354. will 
be lighted due to the closure of the 
sequence switch contact. 364 and the 
lighting of this lamp will indicate to the 

35 operator that thousands and hundreds selec tions are one" after the other now taking 
place, or in case thousands selection is un 
necessary, that hundreds selection is now 

40 
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 

50 

55 

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 
positions of the sender sequence switch will 
indicate to the operator that tens selection 
is taking place. In like manner the lighting 
of the lamp 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. Phe 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 g; ince inform herself as to the progress 
of the selection under control. Furthermore 
if by aris mischance selection should be held up it any stage, the continued lighting of 

one of the 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 70 
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 
erably are one and the same battery. It will 
be furthermore understood that while I have 75 
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, 85. 
being limited only by the hereinafter ap 
pended claims. . 

claim is:- . . . 

1. In a sender, a selection controlling de 90. 
vice and a sequence switch controlling said 

Having, described my invention what I 

device alternately to render it effective for 
operation and to restore it to normal a plu 
rality of times during a single sending op 
eration. . 95 

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 
Said series of counting relays effective a plu-10 
rality of times during a single sending op 
eration. . 

3. In a sender, a series of counting relays 
selectively operated to determine the num 
ber of selection controlling impulses trans- 10 
mitted, and a sequence switch adapted to 
render said series of conting relays ef-. 
fective successively a plurality of times dur 
ing a single sending operation. 

4. In a sender, the combination with a 11 
series of coöperating 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 11. 
with said selecting circuit a plurality of 
times during a single sending operation. 

5. In a sender, the combination with a se 
ries of selection controlling electromech 
anisms, of a selecting circuit, and an elec-12 tromagnetic switching apparatus arranged 
to automatically render said series of elec 
tromechanisms effective for operation and 
to restore them to normal a plurality of 
times during a single sending operation. 12 
-6. In a sender, the combination with a se ries of counting relays selectively operated 

to determine the number of selection con 
trolling impulses, a selecting circuit, and a 
sequence switch controlling the association 13 
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of said cotinting relays with said selecting 
circuit. 7. Pn. 8, sender, the combination with a Series of cotinting relays selectively oper 
ated to determine the number of selection 
controlling inpulses, of a selecting circuit, 
and a sequence switch arranged to auto. matically control successive associations of said counting relays, with said selecting cir 
cuit a plurality of times during a single 
sending operation. 

8. In a sender, the combination with a 
series of selection controlling electromech 
anisms, of a selecting circuit, a relay re 
sponsive to the operation of said electro 
ifechanisms to control said circuit, and elec. tromagnetic, switching apparatus adapted to , 
associate said electromechanisms with said 
circuit, - - 

9. In a sender, the combination with a 
series of selection controlling electromech 

stils, of a selecting circuit, means in said it adapted to operate said electromech 
anisms, a relay device controlled by the op 
eration of said electromechanisms and con 
trolling said circuit, and electromagnetic 
switching apparatus adapted to initially 
control said circuit and associate said elec 
tromechanisms therewith. 

10. In a sender, a series of selection con 
trolling counting relays and a sequence 
switch controlling said relays alternately to 
render them effective for operation and to 
restore them to normal. 

1. fin a sender, the combination with a 
series of selection controlling electromech 
anisms of a selecting circuit, and electro magnetic switching apparatus controlling 
said electromechanisms alternately to auto 
matically associate them with said circuit 
for opération and to restore them to normal 
a plurality of times during a single opera 
tion. 

t2. In a sender, selection gontrolling appa 
5 ratus, a sequence switch adapted to take up 
a plurality of positions and contacts con 
trolled by said sequence switch adapted in 
one 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. 

13. In a sender, a series of selection con 
iroiling counting relays, and a sequence 
switch adapted to take up a pality of po 
sitions and contacts controlled by said se 
quence switch adapted in one position to 
render said counting relays effective, in an 
other position to render said counting relays 
again effective 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 con 
trolling electromechanisms adapted to be 

2. 

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

15. In a sender, the combination with a 
selecting circuit, of a series of counting re 
lays adapted to be successively brought into 
coöperation 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 
controlled by said counting relays and 
adapted to control said selecting circuit, and 
a sequence switch controlling the associa 
tion of said counting relays with said select 
ing circuit and adapted to restore said count 
ing relays to their normal condition between 
successive periods of association with said, 
selecting circuit 16. In a sender, the combination with a 
series of selection controlling electromecha 
nisms, of a selecting circuit, a plurality of 
contact devices for operating said electro 
mechanisms, a relay controlled by said elec 
tromechanisms and adapted to control said 
selecting circuit, and electromagnetic switch 
ing apparatus controlling the coöperation of 
said electromechanisms with said relay and 
the coöperation 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 
relays, a stepping relay in said selecting cir 
cuit adapted to operate said counting relays 
one after another, a stop relay jointly con 
Ed by said counting relays and said con tact keys and controlling said selecting cir 
cuit, and a sequence switch adapted to con trol the coöperation of said counting relays 
with said SEE, relay and said contact keys with said counting relays. 

18. In a sender, the combination with a 
selecting circuit, of a single series of selec 
tion controlling electromechanisms, a plu 
rality of sets of contact devices adapted to 
be successively brought into coöperation 
with said series of electromechanisms, means 
for operating said electromechanisms, an electro-responsive device under the joint con 
trol of said electromechanisms and a contact 
device of the associated set adapted to con 
trol said selecting 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. o 

19. In a 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 set af 
ter another, with said electromechanisms, 
means in said selecting circuit for operating 
said electromechanisms, an electro-respon 
sive 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 circuit, 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 ES one after an 
other, a stop relay under the joint control 
of one of said counting 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 
control said circuit, means for operating said 
electromechanisms, switching apparatus ar 
ranged to repeatedly associate said electro 
mechanisms with said selecting circuit 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 circuit 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 by said electromechanisms 
adapted to control said selecting circuit, and 
electromagnetic switching apparatus ar 
ranged to connect said selecting circ; it with 
said connecting circuit and initially control 
aid electromagnetic mechanisms. 
24. In a sender the combination with man 

ually operable means for registering line 
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designations, of automatic registering means es 
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 circuit. 

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 circuit, a plurality of 
sets of manually operable keys, a plurality of 
registers one associated with each said 
set of keys, said registers being adapted to 
he 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 relays and at 
the same time restore said counting relays 
to normal. 

27. In a sender, the combination with a 
set of keys, of a register mechanism having 
terminals connected to different keys of the 
set and provided with means for succes 
sively engaging said terrhinals 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 keys, of a register mechanism pro 
vided with terminal contact devices con 
nected to different keys 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 keys, 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 said 
means, y series of selection controlling counting relays provided respectively with 
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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 automatic registering means. 

31. In a sender, the combination with a 
set of keys, of a registering mechanism hav 
ing a terminal electrically coöperating with 
each key, electrically connected means for 
Sticcessively engaging said terminals, means 
controlled by any key for actuating said 
electrically connected neans, and a series of 
selection controlling counting relays gov 
erned by said register. 

32. In a sender, the combination with a 
set of keys, of a register mechanism having 
a terminal electrically coöperating with each 
said key, electrically connected means for 
successively 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 relays, 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. In 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 relays one after another, 
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, a 
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 be 
operated one after another, contact devices 
associated with said electromechanisms, a 

23 

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 

65 

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. 

37. In a sender, the combination with se 
lection controlling apparatus, of manually 
operable registering means arranged accord 
ing to one system of notation, selection con 
trolling apparatus, 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 apparatt is with 
said electromechanism for control under 
either of said conditions 

38. In a sender, the combination with office 
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and numerical keys, of a plurality of regis 
ters each adapted to take up a position in 
response to the depression 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 according 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 
ister's 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 
vices forming a part of each 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 
to successively control said electromechan 
isms, and manually operable contact devices 
controlling said register devices, a plurality 
of said registers responding to the operation 
of a single contact device. 

41. In a sender, the combination with se 
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42. In a seiser, the 'nabilitatio; with a 
series of coint g : elay: a it "arity of leg. 
ister's adapted one : fter intine to contro: 
said counting relay's, ind a set of aanal 
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43. In a sender, a switchi is: 
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minals arranged according to another sys 
tein of notation, and means for selecting any 
ine of Said sets for effective operation in set 
ting up a call. w 

+5. 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, 
: selection controlling circuit, and means for 
selectively associating for effective operation 
av one of said sets of contacts with said 
Selection controlling circuit. 

46. In a selector switch, the combination 
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with two hundred sets of terminals in ten 
levels of twenty each, the lines represented 
by said terminals being those whose desig 
itations are of two given hundreds, and each 
ieve of twenty sets of terminals comprising 
the coi'responding teas digits of the lines of 
it ih is tindreds a pearing in the switch. 
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rty name this 2:2si day. October, A. D., 
is 0. 

FRANK R. McBERTY. 
Witnesses. 
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