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To all whom it may concern: 
Be it known that I, FRANK. R. McBERTY, a citizen of the United States, residing in 

the town of New Rochelle, in the county of 
Westchester and State of New York, have invented a certain new and useful Improve 
ment in Telephone Systems, of which the 
following is a full, clear, concise, and exact description. 

Rly invention relates to a system of tele phonic circuits and apparatus designed for 
the interconnection for conversation of the 
telephones of a telephone exchange, and is 
directed more particularly toward the pro 
vision of a system wherein interconnection 
between the telephones is effected through 
the agency of automatic apparatus under 
the control of an operator at the central 

2.5 

office to which the lines of the exchange 
extend. . . . 
My invention has for its principal object 

the provision of means whereby intercon 
nection between any two lines of a telephone 
exchange system may be effected with the 
greatest possible ease and rapidity by the 
rise of circuits and apparatus of the simplest 
and least expensive character, with the mini 
mum of effort on the part of the subscriber 
desiring connection, and without requiring 
special apparatus at the subscribers stations. 

In the so called automatic telephone sys 
tems, as commonly practised, it is the cus 
ton to provide at the central office of the 
exchange automatic switches or selectors 
upon which the lines terminate, and which 
are adapted to effect interconnection be 
tween various lines of the exchange, these 
automatic switches being controlled in their 

ko 
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operation by means of special calling appa 
ratis sometimes referred to as senders' or 
controllers located at each subscriber's sta 
tion and manipulated by the subscriber to 
cause the automatic switches at the central 
office to complete the connection he desires. 

5. These systems, not only necessitate the pro 
vision of special, and sometimes highly com 
plicated, apparatus at each substation, which 
apparatus is usually expensive and also lia 
ble to derangement: but they also impose 
upon the subscriber the necessity of doing 
the work incident to establishing the con 
nection between his line and the line for 
which he is calling. In the so called man 
usly systems, on the other hand, no special 
auling apparatus need be provided at the 

subscriber's station, as these systems involve 
the employment of an operator at the cen 
tral office who receives the call from the 
subscriber, and performs the work necessary 
to the establishment of the connection. But, 60 
in large systems of this character, a large 
percentage of the calls for connection must 
be trunked-that is, each call must be 
extended by means of a trunkline to a par 
ticular one of a number of groups into 
which the lines of the exchange are divided. 
The establishment of such a connection, 
therefore, involves the services of at east 
two operators-the operator who first an 
swers the subscriber and obtains from him 
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the number of the line with which he desires 
connection, and the operator who presides 
over the distant end of the trunk line 
through which connection is made to the 
particular group in which the called line is 
located. The trunking of a connection in 
volves a conversation between the subscrib 
er's operator and the trunk operator, in 
which the trunk operator is apprised of the 
number of the line called for, and in turn 
informs the subscriber's operator of the 
number of the trunk line over which the 
connection is to be extended. This method 
of completifig connection between two sub 
scribers' lines not only necessitates the em 
ployment of a large force of operators, but 
is also subject to objection arising from 
error in repeating the number of the line 
with which connection is desired, and in 
designating the number of the trunk that is 
to be employed in establishing the connec 
tion. 
The system of my invention aims to com 

hine the best features of operation of the 
attomatic system and of the manual system, 
and to eliminate the objectionable features 
of both. In accordance with the embodi 
ment of my invention which Jhave herein 
illustrated, and which I shall describe, the 
substation equipment is of the usual charac 
ter, and does not involve any special calling 
apparatus. The subscribers' lines extend to 
a central office, where they are terminated 
in such a manner that a call for connection 
operates a signal that attracts the attention 
of the operator. The operator is provided 
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with switching means for putting herself 
into communication with the calling, sub 
scriber and ascertaining his wants; and also 
with connecting means through which the 9. 

  



line of the callin g subscriber may be extend 
ed to a circuit over which his line, without 
any further effort on his part, and with 
out requiring the services of another opera G e a 

nection, she sets her, calling devise to cor 
respond to the number of the desired line, 

tor, may be brought, into connection with 
the particular line for which he is calling. 

. . . The circuit over which, connection with 

le 

the called line is established, in accordance 
with my invention, is provided with an 
automatic switch which has access to con 
nection terminals of the line with which 
connection is desired, and which is under 
the control of a calling device adapted to be 

s 
manipulated by the operator who answers 
the subscriber's call. Upon receiving the 
call of the calling subscriber the operator 
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sets the calling device with which she is pro 
vided, and when she has completed connec 
tion with the trunk line extending to the 
group in which the called line is included, 
the automatic switch at the other end of the 
trunk operates under the control of the call 
ing device to select and establish connec 
tion with the particular line with which 
connection is desired. In this way the work 
which in an automatic system is performed 
by the subscriber himself, and which re 
quires special calling apparatus at his sub 
station, is, in my system, performed by the 
operator at the central office: while the Work 
of completing connection with a called sub 
scriber's line located in a particular group 
and at a point remote from the point where 
the calling subscriber is answered, which 
work is in a mantial system performed by 
a trunk operator in response to spoken in 
struction from the subscriber's operator, is 
in the system of my invention accomplished 

operator who answers the subscriber's call. 
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by an automatic switch controlled by the 
My invention also contemplates a number 

of improved instrumentalities and circuits 
for use in this or other systems. The auto 
matic switching apparatus which I have de 
vised for use in the system of my invention 
is adapted to perform, under the control 
of the operator who answers the subscriber's 
cali, all the work incident to selecting, test 
ing, connecting with, ringing and discon 
necting the called line which a trunk oper 
ator would perform under the verbal in 
structions of the answering operator; and 
the calling device operated by the answer 
ing operator is adapted to be set and con 
trolled by that operator to govern the move 
ment of the automatic switch in perform 
ing the various operation is referred to above. 

Briefly stated, the embodiment of my in 
vention illustrated and described herein op 

tes as follows: The act of the calling 
ribscriber in taking his telephone for se. 
displays at a central station switchboard a 
signal which leads the answering operator 
to complete connection with the calling line 
by inserting one of the plugs of a pair of 
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connecting cords into a spring jack asso 
ciated with said signal. When the oper 
ato) has learned the number of the line with 
which the calling subscriber desires con 

inserts the other plug of the pair of con 
lecting cords into the springiack of a trunk 
line extending to the group of lines of which 
the called line is one, and presses a key 
which brings the calling device into oper 
ative relation with the automatic switch at 
the other end of the trunk line. As soon 
as the calling device and automatic switch 
are brought into operative relation a local 
Source of power associated with the auto 
matic switch is made operative to drive it, 
and the movement of the switch produces 
impulses that in turn serve to drive the 
alling device. The automatic switch has 
a number of rows of stationary terminals 
wired to the lines that terminate on the 
spring jacks in the switchboard, and a num 
ber of movable terminals that are caused 
to pass over the stationary terminals in the 
movement of the switch, each movable ter 
animal being arranged to pass over a par 
ticular row of stationary terminals. While 
all of the movable terminals are connected 
with the trunk line, none of them is nor 
mallvi in condition to engage the terminals 
of the row over which it moves, but the 
switch is provided with mechanism that acts 
under the control of the calling device to 
select a particular one-or group- of the 
movable terminals, and bring it into posi 
tion to engage the stationary terminals of 
its associated row. The particular mov 
able terminal selected depends upon the de 
gree to which the movable terminals--which 
all move together-have been displaced from 
their normal or resting position when these 
lecting mechanism operates: so, inasmuch as 
the automatic switch controls the movement 
of the calling device so that they both move 
together, the operator, by setting the calling. 
device to produce, after a predetermined 
movement, a current change that actuates 
the selecting mechanism, is able to bring 
about the operation of the selecting mecha 
nism of the automatic switch at any pre 
determined point in its movement, and is 
thus able to select and make active any de 
sired one of the movable terminals. The 
movement of the automatic switch is 
stopped by the operation of mechanism ac 
tuated by another current change controlled 
by the calling device; and, as the extent of 
movement of the selected movable terminal 
of the switch at the moment it is stopped 
determines the particular stationary termi 
nal-and therefore the particular sub 
scriber's line-with which the movable ter 
minal of the trunk switch completes con 
nection, the operator, by setting the calling 
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device to produce this other current change 
after a predetermined movement of the 
calling device, is able to stop the corre 
spondingly moving automatic switch with 
its selected movable terminal E. engagement 
with any desired one of the stationary ter 
minals. When the called lirie is thus se 
lected a testing relav is brought into action 

prevent the trunk line from being ex 
tended to the selected line in case the latter 
is busy, and to transmit a busy signal to 
the other end of the trunk. If the line is 
not busy, connection with it is completed 
and ringing current is applied by means of 
a circuit which is automatically discon 
nected when the called subscriber answers 
the call. The talking circuit of the trunk 
is at the same time completed at this end, 
and as the devices at the other end of the 
tri. line have operated in the meanwhile 
to disconnect the calling device and com 
plete the trunk circuit at that point, the 
calling subscriber and the called subscriber 
are now brought into communication. 
Duri;g the use of their telephones, both 
subscribers have control of the usual super 
visory signals before the operator. When 
they replace their telephones the operator 
disconnects, and the resultant change of cur 
re-t flow in the circuit causes the return 

the automatic switch to its normal posi 
O). 

In the embodiment of my system illus 
other of the calling device and the automatic 
switch, the control of the called subscriber's 
supervisory signal, the transmission of the 
busy signal if the line is engaged, and the 
telephonic. communication between the sub 
scribers are all effected over the usual single 
pair of conductors. The control of the call 
ing device over the automatic switch to 
cause it to perform its variolls operations 
of starting, selecting a particular movable 
terminal. selecting and connecting with a 
particular stationary terminal and return 
ing to normal position is effected through 
the medium of switching apparatus at the 
automatic switch end of the trunk, which 
operates at each change of current flow pro 
duced by the calling device to shift the 
control of the calling device from one to 
the other of the various operating circuits 
and mechanisins of the automatic switch. 

I shall describe my invention more in de 
tail by reference to the accompanying draw 
ings wherein 

Figure 1 is a diagrammatic representatio: 
of the circuit arrangement of one form in 
which the system of my invention may be 
organized, portions of the automatic switch 
of the System being illustrated in perspec 
tive; Fig. 2 is a plan view of a calling device 
gginstructed in accordance with my inven 
tion: Fig. 3, a plan view of the calling de 

vice with the cover removed; Fig. 4 aside 
elevation of the calling device with the outer 
casing partially broken away; Fig. 5, a ver 
tical cross section on line 5-5 of Fig. 3; 
Fig. 6 a perspective of the plate carrying 
one of the contact levers of the calling de 
vice; Fig. 7 a perspective view of another of 
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the plates with its associated switches; Fig. . 
8, a detail plan view of the controlling mag 
net of the calling device with its escapement 
mechanism; Fig. 9, a front elevation of an 
automatic connector Switch embodying my 
invention, the switch carriage being shown 
rotated from its normal position in order 
that the construction and arrangement of 
the parts may be more clearly seen; Fig. 10, 
a rear elevation of the atomatic switch with 
its parts in the position shown in Fig. 9 : 
Fig. 11, a side elevation of the switch with 
its parts as shown in Fig. 9; Fig. 12, a top 
plan view of the same: Fig. 13, a top plan 
view with the movable terminals of the 
switch in their normal position: Fig. 14 a 
sectional plan view on line 14-14 of Fig. 9; 
Fig. 15, a section on line 15-15 of Fig. 9; 
Fig. 16, a perspective view of the switch car 
riage, or movable element of the switch 
carrying, the movable terminals with their 
associated parts; Fig. 17, a perspective view 
of the other side of the switch carriage: 
Fig. 18, a detail view of some of the sta 
tionary terminals of the switch; Fig. 19, a 
detail of one of the latches that hold the 
movable terminals clear of the stationary 
terminals; Fig. 20, an enlarged detail, par 
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J.00 tially broken away, of the interrupter seg 
ments of the switch: Figs, 21 and 22, en 
larged detail views of the tripping and reset 
ting portions of the automatic switch, Fig. 
21 showing the relation between the tripping 
mechanism and the bank of movable termi 
nals prior to the tripping operation, and 
Fig. 22 illustrating the relation between the 
parts at the moment of tripping, and also 
showing in dotted lines the tripped movable 

... terminal as it rides up on the insulation of 
the terminal block in which the stationary 
terminals are mounted: Fig. 23, a top plan 
view of the disk portion of the miagnetic 
clutch that drives the switch: Fig. 24, a 
front elevation of the clutch, with the disk 
portion shown in section on line 24-24 of 

O 
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Fig. 23: Fig. 25, a detail view of the contact 
plate shown in Fig. 7, with a portion of the 
escapement wheel of the calling device, to 
illustrate the relation between the parts 
when the escapement, wheel is in its normal 
iosition: and Fig. 26, a top view of the in terrupter segments. 

I shall first describe the automatic switch 
of my invention, which, under the control of 
the answering operator, performs the office 
of a trunk, operator in establishing connec 
tion with the called line. This switch com 

2. 

25 

prises primarily a number of stationary ter- 130 
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minals mounted in a terminal block, a 
carriage or traveler carrying a number of 
movable terminals or brushes, with means 
for normally holding the movable termi 
mals or brushes clear of the stationary 
terminals and for measuring the nove 
ment of the carriage, a tripping device 
for tripping any one of the movable termi 
nals so as to bring it into position to engage 
the stationary terminals in the correspond 
ing row, a resetting device for restoring the 
tripped movable terminal to its normal po 
sition upon the return of the carriage or 
traveler, driving mechanism for causing the 
movement of the carriage, a magnet for con 
trolling the operation of the driving mecha 
nism, and a frame to which all of the above 
mentioned parts are secured and by means 
of which they are supported. - . 
The supporting frame consists of a base 

piece s to which two uprights s are Se 
cured by means of two lugs s. These up 
rights are shown broken off at their upper 
ends in the drawing, as they may be made 
long enough to support a number of Switches 
Sarranged one above the other. Above the 
switch S the uprights s are braced by 
means of a cross piece s”. The different 
parts of the switch are secured to the Sup 
port in three groups, any one of which may 
be detached from the support without dis 
turbing the others. One of these groups in 
cludes the stationary terminals s' in their 
mounting block and one part of the inter 
rupter which measures the movement of the 
switch carriage. The Second group consists 
of the carriage or traveler carrying the mov 
able terminals s°, the other element of the 
interrupter, the tripping mechanism, a can 
switch associated with the carriage, and one 
element of the magnetic clutch by means of 
which the carriage is driven. The third 
group comprises the power shaft and the 
other element of the magnetic clutch. 
The stationary, terminals s' consist, in the 

present instance, of metal punchings, which 
may conveniently be of brass and have the 
'form illustrated in Fig. 18. These punch 
ings are mounted in parallel rows in a tel 
minal blocks of hard rubber, or like suit 
able insulating material. The terminal 
block as is substantially semi-cylindrical in 
form, and for convenience, in manufacture 
may be divided into two--or more--parts, 
as shown. The holes in the terminal block 
in which the stationary terminal punchings 
s' are placed may be formed, in any con venient mather, but I prefer to produce 
them by milling a number of vertical slots 
in the in face of the cylinders, and a 
number of horizontal slots in the outer face. 
the series of slots being milled deep enough 
to intersect each dither, and form holes at 
the points of intersection. In this way, the 
openings for... the terminal punchings are 
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formed more readily than they would be: 
by drilling each hole separately. In the 
present instance, I have illustrated the 
switch as being provided with sixteen hun 
dred and twenty stationary terminals ar 
ranged in thirty parallel horizontal roWS 
having fifty four terminals in each row: 
and I have shown the terminal cylinder s 
as being divided horizontally into two 
parts, each containing half of the terminals. 
The terminal punchings sale preferably 

formed with shoulders is near their four 
ward ends, as shown in Fig. 1S, these shoul 
ders being adapted to lie against the front 
walls of the horizontal slots in the terminal 
block to limit the forward movement of the 
terminals. The sides of the sloude's : 
also provided with arc shaped depressions. 
so that insulating rods s may be thrist be 
tween vertical rows of the stationary tel'- 
minals to hold them in position in the ter 
minal block. The contact faces of the sta 
tionary terminals is preferably project 
slightly beyond the plane of the inner Sur. 
face of the terminal block, and are formed 
at such an angle that the lift of the loyable 
terminal or brush as it ) asses over the 'o- 
jecting ends of the stationary terminals is 
gradual, and its movement, the 'efo'e little 
impeded. By inclining the angle of the 
projecting portions of the stationary ter 
minals to the movement of the novable ter. 
minals or brushes, there is also less liability 
of the brushes forming a bridge across and 
short circuiting adjacent stationary termi. 
nals. 
The terminal blocks or cylinders s, with 

the terminals s' mounted therein, are Se 
'cured to three arc-shaped metallic support 
ing strips si by means of bolts s. The 
supporting strips s are provided with lugs 
at their ends adapted to enter the slots in 
slotted bolts s carried by the uprights st 
of the frame, and to be clamped in position 
by nuts 'screwed upon the bolts. 

Between the top of the upper terminal 
cylinder or block and the arc-shaped sup 
porting strip s, are held two segmental 
plates s and s”, constituting the stationary 
element of the interrupter that measures the 
movement of the carriage over the station 
alry terminals. The segmental interrupter 
plates s and s” are insulated from each 
other and from the other portions of the 
machine by strips of insulating merial, 
and their front or inner edges arefigorru 
gated or scalloped as shown more plainly in 
Fig. 20 and Fig. 26. The two interrupter 
plates are so mounted that their corruga 
tions or scallops are offset, the crest of each 
corrugation in one of the plates lying over 
the trough of the corrugation in the other 
plate. The corrugations in the interrupter 

3. 

segments correspond with the stationary, 
terminals a in each of the horizont, srows 
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and the intergapter segments are so posi 
tioned with respect to the associated sta tionary terminals that the troughs of the 
(Ql'rugations of the active segment s' lie 
directly over the centers of the contact faces 
of the stationary terminals in the horizontal 

WS. 
in the particular switch which I have 

illustrated, the movable terminals are 
10 
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thirty in number, there being one for each pf the thirty horizontal rows of stationary 
terminals 8", and each of the movable ter. 
minals s is so located as to pass over the 
contact faces of the stationary terminals in 
the corresponding row. Each of the mov 
able terminals or brushes s” is made in the 
form of a lever, one extremity of which is 
rounded to form a contact faces, as shown, 
for instance, in Fig. 21, while the other end 
of the lever has a notch or shoulder st adapted to coöperate with the latch s3 for 
holding the lever normally in a retracted 
position. The movable terminal lever is 
fulcrumed at about its center upon a rod 
8', from which it is insulated by an inter posed insulating bushings of hard rubber. 
or like material, the bushing also protruding 
on one side of the movable terminal lever 

from the neighboring terminal lever. Each 
movable terminal lever 8* is also provided 
with a laterally extending arms' which en 
gages a fiat strip of metal or leaf springs. 
that serves to give the lever a normal tend 
ency to move in a direction to bring its con 
tact face 8' into engagement with the con 
tact faces of the stationary terminals is over 
which it is moved, and which also serves 

40 
as a conductor to connect the movable ter 
minal with its circuit. 
The movable terminal levers s” are ar 

ranged in ten sets of three levers each, and 
these ten sets are connected in multiple to 
the three conductors of the trunk with 

50 

which the Switch is associated. The three 
levers at the top of the series or gang of 
thirty form one set, the next three levers 
another set, and so on. The connection of 
the ten sets of movable terminal levers in 
multiple with the three conductors of the 
trunk line through the medium of the leaf springs 8', is simplified by constructing the 
leaf springs so that they form the teeth of 
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three combs punched out of sheet metal. 
This construction is seen most clearly in 
Fig. 16. The combs are punched with space 
for two movable terminal levers between 
each tooth and its neighbor, and the teeth 
on the three combs are offset so as to cause 
the teeth of the first comb to engage the 
lateral arms 3' of the first, fourth and sev 
enth movable terminal levers, the teeth on 
the second comb to engage the arms on the 
secoed, fifth and eighth levers, and the teeth 
on the third covab to engage the arms on 

the third, sixth and ninth levers, and so on throughout the series. For convenience in 
Bhanufacturing the particular switch which 
I have herein illustrated, two sets of three combs each are employed for completing 
connection with and bringing the requisite 
Pressure to bear on the thirty movable ter 
ninal levers; but it will be understood that 
a single set of three combs, each of double 
the length of that shown, and with its teeth orrespondingly arranged could equally well 
be employed. Each of the combs is pro 
vided with a terminal lugs' to which inay 
be connected the conductor that joins the 
coinb and its associated terminal levers with 
the trunk circuit. The combs are insulated 
from each other and from the frame of the 
machine by means of interposed thin strips 
of instilating material, and all are fastened 
together and secured to their support by 
machine screws separated from the combs 
through which they pass by means of in 
Sulating bushings. w 

Parallel with the fulcrum rod s12 of the 
Series of terminal levers, is a contact rods 17, which is normally slightly separated from 
the lateral arms of the levers, and is in position to be engaged by the arms of any 

and Serving as a spacer to keep it separated set of levers that is released and permitted to move under the influence of its associated 
leaf springs'. This contact rod is provided 
with insulated bushings where it is support 
ed upon the frame of the carriage, and is 
provided with a terminal lug at its upper 
end by means of which a conductor may be 
connected with it. 

Each set of three movable terminals has 
associated with it a latch 3, by means of 
which its three leyers are normally held 
with their contact faces retracted from the 
surface of the terminal block. Each latch 
s' consists of a leaf or flat strip of spring 
metal Secured at one end to the frame of 
the carriage, and at that end preferably 
formed integrally with the like ends of the 
other leaf springs of the series, the springs being preferably folized by Sawing deep 
parallel slots in a sheet of spring Iuetal. 
The free extremity of each latch spring is 
cut down to form a tongues adapted to co 
operate with the tripping device, and on the 
forward end of the latch spring just to the 
rear of this tongue is mounted a block s' 
of insulating material in which are embed 
ded three metal pins that project loosely 
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through the latch spring to the other side 
thereof, and form the catches s' that nor 
mally hold the three terminal levers of the 
set in position by engaging the notchess' 
in the ends of their rearwardly extending 
arms. The catchess are mounted in the insulating block and insulated from each 
other and from the latch spring in order to 
prevent the three conductors extending to 
the sets of movable terminals from being 
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short circuited in the terminals other than 
the particular set selected. The backward 
movement of the latches is is limited by a 
stop rods, and the forward movement is 
limited by another stop rods'. . 
The movable terminals s with all their 

associated parts, as described above, are 
supported upon the frame of the carriage or 
movable portion of the switch. The sup 
porting frame consists of an upper arms' 
and a lower arms', each held to the rotating 
shafts of the machine by means of a set 
screw passing through the hubs", or in 
any other suitable manner. Each arm has 
a horizontally extending portion, the outer 
end of which is enlarged and supports the 
corresponding ends of the fulcrum rods', 
the contact rods', and the stop rods 8' and 
s', and a vertically extending portion on 
the other side of the hubs' to which is se 
cured a channel bars to one flange of which 
the springs of the latchess are secured, and 
to the other flange of which are secured the 
combs bearing the leaf springs s' which 
connect with and apply pressure to the mov 
able terminal levers. Intermediate the up 
per and lower supporting arms 3' and s', 
is another supporting arms', which is se 
cured to the same parts of the carriage and 
in the same manner as in the case of the 
other two arms. . 
On the upper arm 8' of the supporting 

frame is mounted the movable element st 
of the interrupter, the stationary element 
of which is made up of the two corrugated 
segmental plates 8 and s”. The movable 
elements of the interrupter is in the form 
of a lever of thin sheet metal with its for 
ward end bent outwardly, and given a tend 
ency to press against the two segmental 
interrupter strips by means of a helical ex 
tension spring stretched between the other 
end of the interrupter lever and a pin car 
ried by the upper supporting arms". The 
lever is fulcrumed toward its rear end upon 
a pin having one end supported in the for 
ward extremity of the arms and the other 
end supported in the end of a bent strip of 
metal E. secured to the upper arms. 
As the carriage moves, the contact brush 
s of the interrupter is adapted, on account 
of the offset arrangement of the corrugated 
segmental plates s and s”, to ride first on 
one plate and then on the other, making 
contact with the plates alternately. 
Mounted upon the rotating shafts" be 

low the carriage with its movable: terminal 
and their associated parts, is a cam plate 

60 
s' adapted in its rotation to operate a 
switch: comprising in the present instance 
twelve switch contacts designated in the 

65 

drawings is through s”, inclusive. The 
cam plate is provided with a central hub. 
through which the rotating shaft passes, 
and which is secured to the shaft by means 
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of a set screw, or in any other convenient. 
manner. The cam plates is provided with 
a notch or depressions' in which the roller 
s" on the end of the actuating lever of the . 
Switch rests when the carriage is in its nor 
mal position, and with an elevated portion 
s' upon which the switch roller rides during 
a part of the movement of the carriage. 
The degree of movement inparted to the 
acuating member of the switch by means of 
the camplate during different portions of 

75 

its rotation is such that certain changes of . 
relation of the switch contacts to each other 
take place in each of the three positions of 
the cam with respect to the roller-that is, 
when the roller lies in the notch or depres 
sions", when it has ridden up upon the ele 
wated portions', and when it has descended 
to the intermediate portion that constitutes 
the balance of the periphery of the cam. 
The contact springs of the cam plate are 
arranged in two banks, or double-decked, 
and their relation to each other in the dif 
ferent positions of the cam with respect to 
their actuating member may perhaps be 
more clearly explained by reference to the 
circuit diagram of the drawing-Fig. 1 

8C 

85 

where the Springs are shown spread out in 
a single bank or layer. When the roller 
rests in the notch or depression of the cam 
and the carriage is in its normal or home. 
position, the springs occupy the position 

95. 

With relation to each other as illustrated in 
the circuit drawing; that is, springs s' and 
s.s' and s”, lever s and spring s, and 
springs sands, are separated from each 
other, while spring s” is in engagement 
with Spring 8', and Springs" is in engage 
ment with spring s. 

lever s.1 engages 

Springs' and engages springs, and spring 
& breaks contact with spring s". When 
the cam has been so far rotated that the 

When the roller has 
ridden on to the elevated portion s of the 
cam, spring s' engages spring s, spring 
is' engages spring s, 
spring s, springs' breaks contact with 

l s 

O 

rollers' rests upon the intermediate portion 
of the cam, switch springs' remains in en 
gagement with springs, springs remains 
in engagement with springs" and springs 
engages springs', but the actuating levers 
breaks contact with spring s', and spring 
s' breaks contact with spring s" but with 
out moving into engagement with springs. 

It will be understood that the shape of 
the cam s may be such as to operate the 
Switch springs in any manner desired, and . 
at any time with respect to the movement of 
rotation of the switch. 
derstood that any convenient arrangement 
of switch springs may be employed, the 
number and arrangement of the springs and 
their relation to the can depending upol 
the "requirements, of the circuit used with. the switch. 
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In the switch as illustrated, a plate or 
disk s' is secured to the shaft g below 
the cam s, in order to form about the 
shaft, and between this plate or disk and 
the cam, a spool or bobbin-upon which may 
wind the Small cable of conductors that con 
nects with the external circuit the contact 
parts associated with the movable switch 
carriage. The cam s is provided with a 
number of bushed perforations, through 
which the conductors extend from the ca 
bit wound upon the bobbin to their ter 
minal points upon the switch carriage. In 
the form of switch herein illustrated there 
is also provided an extra set of contacts a 
mounted at the top of the switch frame, 
and operated by a small disk & secured 
to the top of the rotating shaft s and 
carrying an insulated part which engages 
and forces the springss into contact when 
the switch carriage is resting in its nor 
mal position. The contacts s are opened 
only after the carriage of the switch has 
moved far enough to cause the operation 
of the Switch springs that are moved by 
the cams at the other end of the shaft. 
The switch carriage, including the mov 

able terminals of the switch with their as 
sociated parts; and the tripping mechanism, 
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which I shall describe hereinafter, are 
mounted upon a portion of the frame sep 
arate from that which carries the stationary 
terminals and other parts of the Switch. 
The supporting frame for the switch car 
riage and the tripping mechanism ponsists 
of two metallic cross piecess and s' ex 
tending across the main frame parallel with 
each other, and secured to the uprights a 
of the main frame by the upper and lower 
slotted bolts 88. These parallel cross pieces 
s' and s are held together in fixed rela 
tion independently, of the main frame by 
means of the metal posts 8' that extend 
transversely between the extremities of the 
cross pieces. Within the frame thus formed 
is mounted the rotating shaft upon which 
the switch carriage is supported, the shaft 
having journals at the middle of the cross 
piecess's and s. . . 
I have heretofore referred to the latches 

associated one with each of the sets of mov 
able terminals, which latches normally hold 
the terminals retracted and out of position 
for engagement with the stationary ter 
minals over which they are moved. In or 
der that the latches may be operated Se 
lectively to release and render active any 
desired set of the movable terminals, the 
switch is provided with electro-magnetically 

7 

tro-magnet, an armature therefor, and a 
tripping bar which is moved by the mag 
net through the medium of the armature. 
The tripping magnets" is mounted upon a 
lateral extension of the lower crosspiece 
g' of the carriage supporting frame, the 
magnet depending from the lower side of 
the cross piece, while its core protrudes 
through the cross piece to form a pole piece 
On the upper side thereof. 

connects the core of the magnet with an 
it'en rpd constituting the return pole piece, 
this return pole piece lying parallel with 
the magnet core and the upper end protrud 
ing through the lateral extension of the 
cross piece g upon which the magnet is 
Supported. The cross piece s is made of 
non-magnetic material such as brass, to 
avoid short circuiting the lines of magnetic 
force where the magnet core and pole piece 
extend through it. The ends of the mag 
net winding are preferably led to punch 
ings mounted upon a hard rubber terminal 
block secured to the yoke of the magnet. 
The part of the tripping mechanism 

which is sctively concerned in selecting and 
tripping 3-iy desired one of the latches as 
sociated with the sets of movable terminals, 
is in the form of an open frame, consisting 
of a supporting strip a pivoted at one end 
in the upper, cross pieces and at the other 
end in the lower cross pieces', and having 
'obliquely projecting arms is upon the ends 
of which the tripping bar s is secured. 
The tripping-bars, in order to give it 
greater rigidity, may be made of an angle 
strip, and may be provided with a number 
of teeth a projecting toward the center of 
the switch, and arranged in horizontal 
planes adapted to bring them into engage 
ment each with a corresponding one of the 
tongues of the tripping levers when the 
trip magnet is energized as the switch 

--carriage is moved. To the lower end of 
the tripping frame the armatures of the 

The lower end. 75 of the magnet is provided with a yoke which 
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tripping magnet s is secured. The lower. 
end of the tripping frame is pivoted in 
close proximity to the upper end of the 
return pole piece of the magnet, and the 
armature s is secured to the frame in 
such a way taset one end is close to the re 
turn pole piece while the other end is close 
to the pole of the nagne 
net is energized the free end of the arma 
ture is attracted to the magnet pole, thus 
causing the tripping frame to rock upon its 
pivots and thrust the tripping bar inward 
toward the center of the switch, where its 

115 

et. When the mag 
20 

actuated tripping mechanism, preferably teeth are in position to engage the latches 25 
mounted, as shown, upon the portion of the 
frame of the switch which carries the group 
of movable terminals with their latches and 
associated parts. This tripping mechanism means of a helical compression Spring which 

5 comprises, in the present instance, an elec 

of the movable terminal levers. The arma 
ture s is given a normal tendency away 
from the pole of the tripping magnets by 
is interposed between the armature and a 30 
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ing. 
lug carried by the lower cross piece s'. 
This is clearly shown in Fig. 15 of the draw 

The armature s also carries an in 
sulated contact piece, which in the normal 
position of the armature is held in engage 
ment with an adjustable contact mounted 
upon but insulated from the lower cross 
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piece s. This pair of contacts I have 
designated s' in the drawing. 
The selective operation of anyone of the 

ten latches by means of the single tripping 
device is effected by establishing such a rela 
tion between the coöperating parts that the 
latches pass the tripping device one after 
the other in the movement of the Switch. 
As a result if the tripping mechanism is op 
erated at a certain instant during the move 
Inent of the switch carriage, a certail atch 
will be tripped to release its associated mov 
able terminals, if at another instant during 
the movement of the switch carriage a dif 
ferent set of movable terminals will be re 
leased, and so Jn, any particular set of 
terminals being selected and rendered active 
by causing the operation of the trip magnet 
at any given instant after the commence 
ment of movement of the carriage. In the 
present form of switch, I have effected this 
relation conveniently by inclining the trip 
bar with respect to the line of latches with 
which the trip bar coöperates, so that the 
bar and the line of latches form an angle 
with respect to each other. Inasmuch as 
the row of latches is more conveniently ar 
ranged in a vertical line, I have found it 
desirable in the present instance to Secure 
the above mentioned angular relation be 
tween the line of latches and the tripping. 
bar by pivoting the tripping frame So that 
it stands obliquely with respect to the frame 
of the machine, the R. pivot of the frame being furthgir avanced in a clock 
wise direction aroufid the eircumference of 
the machine than the lower pivot. The ob 
lique line of the engaging ends of the trip 
ping teeth is curved as illustrated most 
clearly, in Figs. 21 and 22, to conform to the 
curvature of the novement of the line of 
latch tonguess'. With the relation between 
the two part established as described, as the 
vertical line of latches moves past the ob 
lique line of the tripping bar in the rota 
tion of the carriage. the nint of intersec 
tion between the two is progressively shifted 
along the line of itches from its over to 
its tipper end, so that lay iroirly timing 
the aciliti in of the tiping in: gnei tile 
trip ar 'i ( 'it':ed to conne if () is gag:- 
A. with ille lite (; litches at any joint 
ang it trin Oile end ti) the tier. and this 
may be case ( (lit: {{ ai: y : sil'ect one 
to it.(ies it c. iii) (, it is; ; viciis th;at 

is ari'anging the at lies it in oblique line 
and the trip bia in a yelitical line the same 
sort of selective apican of the trip bar upon 
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the latches would be secured, as the latches 
were carried past the bar one after another 
in the movement of rotation of the Switch. 
Or the latches might be arranged in a hori 
zontal line and be carried past a single trip 
ping tooth as the Switch carriage is caused 
to rotate about its vertical axis. But I have 
found it more convenient to arrange the 
latches in a vertical line and the tripping 
bar in an oblique line, as shown and de 
scribed herein. 
Inasmuch as the selective control of the 

tripping mechanism over the latches of the 
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sets of movable terminals is dependent upon 
the degree of movement of the movable 
terminals from their normal position when 
the tripping mechanism is operated, it is 
necessary to provide mechanism for meas 
uring accurately the movement of the switch 
carriage during the stage of the operation 
of tile switch which involves the selection of 
a set of movable terminals, and to so locate 
this measuring mechanism as to establish a 
definite relation between it and the position 
of the latches of the movable terminals and 
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90 
the tripping bar with which it coöperates. . 
The elements of the mechanism employed 
for measuring the movement of the carriage 
during this stage of the operation, and for 
coöperating in the control of the tripping 
mechanism, are extensions of the two inter 
rupter segments sands together with the 
interrupter brush s. The extensions are 
of the same character as the segments s and 
s', which have heretofore been described, 
and are insulated from each other and frona 
the frame of the machine in a similar man 
ner. Both extensions have their inner faces 
corrugated, and are so mounted that the cor 
rugations of the two segments are offset 
with respect to each other, the crests of the 
corrugations in one being opposite the 
troughs of the corrugations in the other, as 
illustrated in Fig. 20 and Fig. 26. As in the 
case of the main portions of the interrupter 
segments already described, the interrupter 
brush 8 is adapted to travel in engagement 
with one of the segments until the engage 
ment is broken by its being lifted from the 
depressed portion of one segment by en 
gagement with an elevated portion of the 
other segment. In this way as the carriage 
with its associated interrupter brush rotates, 
a contact is made intermittently between the 
blish and one of the segments. The num 
ber (if intermittent contacts made measures 
the extent of movement of the switch car 
riage and its associated parts including the 
in (ville terminals and their latches with re 
spect to thest tionary part of the switch in 
cltiding the stationary terminals and the 
tripping mechanism. The relation between 
the various parts is such that the contact be 
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tween the interrupter brush and the active 
interrupter segment is broken in theimove 20 
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with which it is associated. 

Linent of the Switch 
of the garriage in 
of inovable terania. wr- - - 
ing tooth of the trigliar. , 

After the depression or trough in the tive interrupter segment correspending 
the last tooth of the trip bar and its as: 
ated latch, there is at elevation or cites 
the face of the segment, which pessis 
throughout the space of SeveTal cors"g- 
tions, as shown in Fig. 26, and whic 
succeeded by the first degression ii ti 
ries of corrigations that is encouni 
the interrupter brush as the line if 
terminals is noved past, the statio 3. 
minals of the Switch. This song & 
or crest shali refe: to as the “io 
and its purpose will be described le. 
after. - 

In order to effect, the resetting of {... Sai 
of movable termina is that may tripped, provide a resežtig device 
sisting of a cylinder s', preferably, of it;"c 
rubber or like insulating aaterial, and so 
locate the resetting cylinder that the fa.?e 
of the novable terminals are dra Sv (ver 
in the last stage of the return no veilent, 3. 
the carriage. The faces of each set {}i in 
able terminals are carried beyond the 
ting cylinder in the advance movement. Qi 
the carriage before the tripping nec: ini 

th the latch 
that controls that set of tern) in: ts, so that 
the terminals are reset only in the 'eli'i 
movement of the carriage. 
As shown in the drawings, the 'esetting 

cylinder s is pivoted at one end in the ini 
per cross piece s” and at the other eit in 
the lower cross piece 3 of the frate ti; at 
Stipports the switch carriage, the is 
ing so placed that the cylindei' ré 
(l) lique position, and at abs). 
angle of obliquity as the t): 

s her. 
in an 
S8, 

ing raile 
force that, 

the surface of the cylinierii, iiiis positiya 
may cri'espond in its cury at it's with the 
curvature of the are descrised by the line of 
may alle termina : intact faces with which 
it engages, the cylinder is nate of a diagn. 
eter that grad taily increases from the mid 
die toward both ends of the cylinder. The oblique malizing of the resetting cylinder 
s' not only causes it to confoirn to the tri 
ping line of the in ovable terminals, but it 
also distributes along a greater range of 
the carriage novelinent, the work of 
ting the novable terminals that have 

presei 

tripped. . . The movement of the roy of royable ter 
minals and its associated latches and other 
parts past the tripping device and over the 
stationary terminals is effected, in the form 
of the Switch illustrated herein, y, aesin power derived from a constantiy rota 

sis and controlled in its a pig 

&rois the application of power 

e by sizeans of electro 
h rec: a. The pover 

i., is glarshaied in split lea:- 
r part of the main fraiya 

irings being support.cci 78 
E. g33. She slais & 

el, 23. ey: he bearings it is 
guided by a sleeves of Norway iron, 

ich shields the 5 from the magnetic 
2is of the magnetizing findi, and net2- 5 

as by its short circuiting action the ci. any perplanet a grietism that may 
- - dir, the siegi of the shaft. 

the iron siggye contacts {wo heads 
sis aa, g1, these h i:iing conveniently 80 

eeyé or he shaft ly 
i gonstituting the 

hizix forms of 
clutch. She head 

3: hal, greate dial 
for a purpose wi: 
incii. 8etween th A 

a nagaetizing helix o' 
&hiogh which the shaft, with 
seeve passes oisely, the wind- ${} 
aced poi) a si 

projec: 
a spool with metallic: 

by Sing portions 
; Supportec i. 

if Y . . . . ty 3 s.73 - a st rif vy his : transverse rod s' tie eras of Winicii 
sectil'id in the lugs 389 at the base of 
fraine. lower is communicated to the 
i) () \er shafts" to case its rotation traig. 
the nedium of a pilley wheels' secured to 
Gine end of the shaft. or in any other con 
veniens, in a liter. As the shaf rotates tila 

(a sileeve and the heads s3 and is: 
th it. while the spoti containing the 

thagi) &tizing winding 8... through willich the 
shaft, passes, reintains. Statio}ary. t 

firmly secured to the lower end rf the 335 
shaft, is of the switch carriage is a disk or 
psite s', which serves as the armature for 
the electro-imagnet, made up of the magne. 
izing inding s. sleeve sit and the leads 
s &nd s. and which constitutes the c ther . 13 
element of tie. (3:gnetic clutch that con 

to the switch 
The armature disk or pi: 

the clutch magnet is most clearly ill! 
trated in Figs. 23 and 24 of the drawi 
This element of the magnetic clutch consists 
of a rins" of soft iron with a thin plate ty. 
diaphragins' conveniently, made of stee, 
bronze or like elastic material, riveted over the central aperture, and having at its cera 
te" it collar s? is which the end of the shaf: 
of the Switch carriage is fastered. Two 
dein's g and 37 ai's formed in the soft iro 
tin 3 of the clinich magnet, disk, at points 
that tire substantially diametrically, opposi 
ach ther, the dent s', in the not; a posi tion of the switch carriage iying directly 
(over the heads of the clutch magnet raci 
the denis' lying directly eve:he head 

e deni s' is formed so as 

earliage. 
t 
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pression in the upper side of the rim s” of 
the disk and a protrusion on the under side 
of the disk, while the . dent s' which is 
deeper at one end than at the other is formed 
to cause a depression on the under side of 
the disk and a protrusion on the upper side. 
As itstrated in the drawings, the clutch 

magnet occupies a position somewhat offset 
with respect to the driven disk or plate 8 
of the switch carriage; that is, it is so 
mounted with respect to the disk that the 
head 3 of the magnet is presented to the 
disk at a considerably greater distance from 
the center of the disk than the point at which 
the head s of the magnet is presented. I 
have already stated that the heads of the 
clutch magnet is of somewhat greater diam 
eter than the heads'. As a result, the disk 
s' being adapted to rotate in a plane sub 
stantially parallel to the axis of the power 
shafts", the head is normally lies closer to 
the plane of the surface of the disk & than 
does the head s. Therefore, when the 
clutch magnet is energized a greater attrac 
tive force would ordinarily be developed 
between the head s and the disk than be 
tween the head 8 and the disk. But, as 
has been described, when the switch car 
riage is in its normal position the disk s' 
lies with the dents directly over the head 
s, and with the dent s' directly pver the 
heads. Consequently, in the normal po 
sition of the switch carriage, the downward 
protuberance caused by the dents' brings 
the rim of the disk into close relation with 
the head s, while the depression on the 
under side of the disk catased by the dent 
s' causes the rim of the disk to lie consid 
erably farther than its normal distance away 
from the head st'. When the clutch mag 
net is ?nergized, therefore, while the switch. 
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carriage is resting in its normal position, the 
attractive force developed between the 
smaller heads and the disks is consider 
ably in excess of that developed between the 
larger heads' and the disk, and as a result 
the disk is drawn into engagement with the 
head sand is tilted away from the head 
s'. But, on the other hand, if the switch 
carriage is not resting in its normal posi 
tion, the dents s and is no longer modify 
the normal relation wherein the surface of 
the disk lies closer to the head s than to 
the heads, and as a result when the clutch 
magnet is energized, the disix is attracted 
into engagement with the iarger head st 
and is tilted away from the smaller heads, 
in both cases when the clutch magnet is 
definergized the clasticity of the diaphragm 
s' at the center of the disk immediately 
draws the disk out of engagement with the s 

head and restores it to its normal position. 
in order that the Switch may operate 

projelly, it is desirable that the element of 
the citch magnet through which the 
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power of rotation is applied to the car 
riage of the switch shall be free to love 
into and out of engagement with the rotat 
ing part, under the influence of the electro 
magnetic action, but at the same time shall 
be rigidly connected to the shaft of the 
switch carriage with respect to the rota 
tional movement thereof. This purpose is 
served admirally by the construction which 
I have illustrated and described, which in 
volves the elastic diaphragm as the connect 
ing medium between the shaft of the switch 
carriage and the arnature of the magnetic 
clutch. This elastic connection leaves the 
disk free for flatwise movement into engage 
inent with the clutch magnet, but holds it in 
rigid connection with the shaft of the switch 
carriage to rotate the latter. 

I have heretofore mentioned the fact that 
in my preferred form of switch, as illus 
trated and described herein, the disks and 
the clutchmagnet are preferably so related 
that the head s is adapted to engage the 
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disk at a greater distance from the center 
of the disk than the heads'. This arrange 90 
ment is employed for two purposes; one is . 
to cause the switch carriage to move faster 
when the disk is in engagement with the 
heads than when it is in engagement with 
the heads'', and the other is to keep sepa 
rate the paths of engagement of the heads 
With the disk, so that either path may be 
given whatever characteristics it may re 
quire without affecting the other path. 
Thus the path of engagement of the head st 
with the disk requires that at a certain point 
a dent s of a certain form shall be pro 
vided, while the path of engagement of the 
heads' with the disk requires that at a cer 
tain point a dent s' of another form shal: 
be provided. By causing the heads to en 
gage at different distances from the center 
of the disk neither dent is brought into the 
path of movement on the disk of the head 
with which it is not associated. 
The driven disk s” is rovided with a 

livet is having a head which projects on 
the uncler side of the disk iii close proximity 
to the deep end of the dent s', and which 
forms a stop for prevelating the disk being 
driven beyond this point by the head s' in 
the return movement of the switch carriage. 
As has been stated before, when the switch 
carriage is in its normal position the dent. 
s' lies directly over the head & of the clutch 
magnet, while the dent s' lies directly over 
the leads, so that the energization of the 
m::get causes the disk to be drawn into 
engagenheit with the head is and to be 
filted away from the head si. The rotation 
of the over shaft s' is stich as to case the 
switch carriage to be rotated in a clockwise 
direction when the disks is in engagement 
with the heads, so that after the magnet 
has been energized the carriage is rotated 
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airl - e. ic right to let 

25 cease promptly upon the ces 

30 magnetic circuit is not couple 

35 the winding. 

9 gagement between the head gais. 

-- - FY 
3r irrigatef, to right, util the Yaghet is 

anergized. ge; 2. Subsequent eaegigabiosi 
of the gagnet, the surface of the disk Act is: 
being closer to the heads' than to the in33d 

, g3, that head it tracts the disk into aggage 
inent, with it, ai,' tilts it away from tile head 
s' aid, engaging the disk as it does on 
other side of its center, cases the switc. 
carriage to Sove in a reverse directioi, fro: 

i, until the disk has been rotatai. 
far enough to bring the dent s' over the 
head 38 aid the dents' over the head. 

o; he attractive force 3 
ich is driving the 

isk, is 
shile the attractive force 

he other heads and, the disk is alig 

. 
3 

the hea i ; 

and at the same time the head gi i.e : 'e, 
a' is brought, into position where, ii. ii 
s's v. - . - is the ils persists, it is interposed as a positive Sigi i8 
any furtheir return movement. 
in order that the magnetic attraction: 3 

tween the ciutch magnet, and the disk may 
ion of current. 

fow in the magnetizing wilding 8, prefer 
to employ 2 construction for the citieh and 
its Sislature disi; or piate such as that i, wiich 8 

lave sigwa and described, wherei: the 
tely ciesed 

during the energization of the 
has a Sinai air gap either at one pale or 
other which insures prompt de-magnetiza 
tion when the current ceases £o circulate in 

3. 5. i. & 

i shall now explain the operation of the 
form of my automatic switch which have 
described. 
When the Stitch is resting in its nomai 

40 position the various parts occupy relative 
positions as illustrated in Fig. 13 of the 
drawing that is, the switch carriage stands 
at the left end of its arc of movement with 
the line of latchess slightly beyond the low 

45 est tooth on the trip bar, the movable ter 
niinals are all retracted toward the center of 
the switch and held by their latches, the in 
terrupter brush is rests upon the dead seg 
inents', and out of contact with the active 

50 segment s of the interrupter, and slightly 
back of the first scalop or coi"tigation of the 
active segment, the roller s of the cam 
switch lies in the notch is of the can piate, 

...the insulated post on the disks' engages the 
55 switch springs s° and hoids them in contact, 

aid the disk s' of the clutch magnet lies 
with the dents above the heads, and 
with the dent s' above the head 84. The 
power shaft is is constantly rotating, but 

80 cases no movement of the switch carriage 
so long as the clutch magnet is not energized. 
When energizing current flows through 

the windings of the cititch Eagnet, the 
iisks is drawn into engagement, with 

asis of the magne, and the aii 

he switch carria 
caminences. ... : 

oate the cari late : 

g; in 

up out of the dept'essed 
air and (iiko the elevate 

operating in its no veinent the 
sociated switch springs is through 

crisive. These systich springs are so relatest 
to the Ingveient of the actuating he inter of 

6. ich hai, tie springs s' and s” close 
ri?ix each other before the springs 

coisie into engagement, and also 
ings' breaks contact with the 

he connence1}lent of the 
s:sinent of the sitch carriage the disk 

{{he icy of its carriage silafi perates 
to grait, he 8 Sigli spi S 
3. 

ings is to beak 
engagement between these 

...to persist liitii after the 
rads of the can switch. 
into engagenieni, with 

he ove: aesat of the switch caririage 
continues after the operation of the swich 
springs, as described above, the interrupter 
brish s is brough. iilio engagement with the 
firs; scalier or corrigation upon the active 
interrupte: segment. ii., rides over this, tail 

other side it rides onto part Way down th 
the first scalop or corrugation of the dead 
segment, g, and is thereupon lifted out of 
engagement, with the active segment. It 
their moves oi'er the first corrugation of the 
dead segment and Qinto the second corruga 
tion of the active segment, off of which it 
is lifted by engagenient with the second cor 

ad segment. At the point, rigation of the d 
in the movement, of the switch carriage 
where the interripter brush is lifted off of 
the second cerrugation of the active inter 
Fifter Segiment; g-in the particular ar 
rangement illustrated herein-the line of 
atches s of the groups of movable termi 
nais has reached a point where it, is just 
about to pass the first or lowest, 3.39th of 
the tripping in the confinised thin 
terrupted movement of the switch carriage, 
the interrupter brush is rides over the sec 

hat is. 

old corrigation of the dead Segiment: onto, 
the third corrugation of the active segment. 
and from it onto the third corrugation of 
the dead segment, breaking contact with the 
third corrugation of the active segment, just 
at the instant in the movement of the switch 
carriage when the line of latches g8 has 
reached a point, sher; it is about to pass the 
Second, or next to the lowest, tooth of the 
tripping bai' 8°. As the movemens of tie 
switch carriage continues, the interrupier 
brush 3 rides upon corrugations of the 
active segment, s and the dead seghent; s’ 
aiernately and the line of latches s? is car 

er footh on the tripping ween the parks being 
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such tha; the interrupter brush breaks con 
tact wit, corrugation of the active seg 
ment just efore the line of latches is car 
ried past each tooth of the interrupter bar. 
Assuming that the group of movable termi 
nals s” which is to be selected and tripped is 
the group located next to the upper or last 
group of the series-that is, the ninth group 
in the order in which the groups are adapt 
ed to be tripped or released-the trip mag 
nets' is energized at the instant the inter 
rupter brush si has been lifted out of en 
gagement with the tenth corrugation of the 
active segment by riding onto the tenth 
corrugation of the dead segment. The trip 
bars' is thereupon thrust forward to move 
its tripping teeth s into the plane of move 
ment of the latches, and is held in its ad 
vanced position long enough to permit the 
latch which is passing the point of inter 
section of the tripping bar and the line of 
the latches to be engaged and operated. 
The action of the tripping mechanism in 

releasing the next to the last group of mov 
able terminals, as assumed above, is illus 
trated in Figs. 21 and 22 of the drawings. 
In Fig. 21 the switch carriage with its mov 
able terminals and line of atchess' and the 
trip bars" are shown in the relative position 
which they occupy at the instant the inter 
rupter brush so is lifted off of the tenth cor 
rugation of the active segments of the in 
terrupter by its engagement with the tenth 
corrigation of the dead segment s”. Fig. 
22 illustrates the changed condition which 
is produced a moment later bv. the action 
of the trip magnet in thrusting the trip 
bars' forward so as to bring its ninth tooth 
s' into the nath of movement of the ninth 
latch is as the switch carriaore is carried in 
its continued rotation into the slightly fur 
ther advanced position in which it is shown. 

. As the switch carriage moves forward it 
may be seen from the illustration that the 
latch is held in a stationary position by the 
tooth which it engages so that the catches 

0 are withdrawn from the ends of the 
levers of the movable terminals, permitting 
them to thrust their contact faces forward 
until their movement is stooned by the en 
gagement of their lateral extensions s' with 
the contact rod s'. An instant later the 
trip magnet is definergized so as to permit 

60 

the retraction of the trip bar & and pre 
went the trinning of the next latch as it is 
mov, past the bar. 
As the switch carriage continues to move 

after the trinping of a narticular set of 
movable terminals s”, the interrupter brush 
810 is carried past the last scalon or corru 
gation on the extension of the dead inter. 
rupter segment s', and onto an elevation of 
the active segment s' which extends over a 
space of several corrugations at the point 
where the main portions and the extensions 
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of the interrupter segments join. This long 
elevation of the active segments' I term the 
“ long tooth.” During the stage of move 
ment of the carriage in which the inter 
rupter brush 8 is moving over the face of 
the long tooth, the cam disk s is rotated 
into position where the rollers of the can 
switch is permitted to ride down off of the 
elevated portion s' of the cam to the por 
tion having an intermediate elevation, this 
movement of the cam switch occurring just 
before the interrupter brush leaves the long 
tooth. This movement of the cam switch 
produces a number of changes in the rela 
tion of its switch springs to each other, 
which changes I have described hereinbe 
fore. The set of movable terminals which, 
from the moment they were tripped, have 
beef lying in engagement with the contact 
rods', ride up on the insulation of the sta 
tionary terminal block s' just before the 
movement of the carriage has carried the 
interrupter brush off of the long tooth, and 
are tilted so as to interrupt their engage 
ment, with the contact rods'. 
Beyond the long tooth the movement of 

the switch carriage carries the interrupter 
brush over alternately arranged corruga 
tions of the active segment s and the dead 
segment s', and at the same time causes the 
movable terminals s° to traverse the station 
ary terminals s, the movable terminals of 
the group that has been tripped being in 
position to make contact with the stationary 
terminals of the rows over which they pass 
and the other movable terminals of the series 
being held clear of the stationary terminals 
in their corresponding rows. The relation 
between the corrugations of the active and 
dead interrupter segments and the vertical 
rows of stationary terminals on the one 
hand, and the interrupter brush and roy 
able terminals on the other hand, is Stich in 
the particular form of my switch which 
am describing that each elevated portion of 
the dead corrugated segment s'--that is, 
each depressed portion of the active corru 
gated segment s-lies directly above one of 
the vertical rows into which the stationary 
terminals fall. 
The movement of the switch carriage con 

tinues uninterrupted until, by the moveme t 
of the interrupter brush so off of one or n 
other of the series of corrugations on he 
active segment and on to the corresponding 
corrugation of the dead segment, the clutch 
magnets' is deprived of energizing current, 
and the carriage comes to rest with its se 
lected and tripped movable terminals in con 
tact with the stationary terminals of the cor 
responding horizontal rows that lie in the 

' vertical line on which the interrupter and 
line of movable terminals has stopped. 
Assuming that the upper or tenth group 

of movable terminals has been tripped, and 
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pike, and the switch is operated to si 

6:33.838 clutch magnet is deprived yi city'- device coinprises contact mechanism adapted 
'en; and the Switch brought to rest with the to he operated as many times in the course 
Sgiasic tertaitials is contact with the thirty- of he evenient of the calling device as 

4. sigti in order of sl, stationary teranitals in there are selecting operations to be effected 
the corresponding roys, then the appear- it i:18 switch controllied by the calling de 
gree of the switch will be as illustrated in vice, a moving part arranged to operate 

gsi. 9, iO, ii, 2, 14 anai i8 of the drawiki.g. iii.3 contac: Piechanism in the movement 
will be seen by reference to Figs, 9 33a) i? part aid £e operate it at intervals 

. 

-- 

if the drawing that when the Sivitiek is rest- ii., iiie reveinen3 that may be predeter 
this position the disk or pla: 

civich imagnet lies closer to the ÉG have 233 desired relation to the mov 
of tie Fiaget than to the heads", so has ing past, and mechanism actuated by an 

le; the clutch as get is again eiergize electr ior controlling the movement 
he disk s° is drawn into engagenie: with of 3:3 consequently the operation 
he heads', and the switch carriage is coil- of tire contiac mechanism of the calling de 

Sequently moved in a reverse direction back vice. The calling device is also provided 

isig in of nishad Îy setting $he contact mechanisan 
.3 i. 

toward its ornai position. As the carriage : coa Folting electric 
Feturns, the selected movable terminals age (i.esigned at certain stages in its op 
trailed over the stationary tennials in their sation to automatically render effective 
corresponding rows, the interriger biasi means for causing the consinued movement 
st is moved over the iiiterripter segnesis, of the switch 37 iiie the source of energy 
and tie casin Swisch rioves is sprii rvicii aerially effects its i2Overheit is dis 

it rides on to sha elevated poi 32nnected. 
Considered 

of any calling devise illustrated herein com 
irises a cylindrical casing 8: within which 
is routed 3 frate plate e supported on The backyard Yavasa ent 

Yaws the cont reds et seeinrad to the Base of the casing, the 
yaiyie, termina is a gross the fraine plate carrying the various operative 

yf the resetting cyliades' 3, w eerients of the calling device. In the cer 
the Fix}vable Šernina. i3 iaid pos fer of the frazine plate an escapement wheel 
where they are again engaged by g; ig securred to the upper end of a shaft e 
latehes and held in their normal position. which protrudes through a tubular stem e. so the frayne plate, the tubular 

a bearing for the shaft, The 
stai'i'cards ail but the over 

portion of the shaft e” which 

The reitary movement continues until 
while row of no yable einia; is has been 

. 4 f he resetting cylii across the face of 

; : collar e is fastened by 
ins of a set Sc:"ey, A helical spring e. 

eci Binut the tubulaf stem and has one 
'e; Gil the collar e” and the other 

he late e”, the spring being 
oduce a tendency for the es 

it wheel &c, rotate in a counter clock 
directifia. 

; she magnet and ti 
d :''. When this rea 
at:yed at, the 'olier 3 of the cast. 

in desceticis into the notch s” of the car. 
elive 

. . . . - - as: Associated wi 

perait it to release the disks, thus bring is an escapesente" consisting in the present 
ing the carriage to rest in its normal posi- instance of two pins mounted upon opposite 
{i}, ends of the armat are e' of an electro-mag 

sha: no y describe the calling device inet, et, and adjusted to be thrust into and 

the escapement, wheel e. is signet of einergizing cli'i'ei 

is \'s devised particularly for use withdrawn from the teeth of the fescape 
E wheei in alternation in tie movement 
earniature. The armatu'e is normally it switch of the form (is 

{}}} a form if this calling de 
2, 3, 4, 5, {5, , 7, 8 held away from the pole pieces of the elec 
the calling device i.ro-zaagnet, and oile pii) of the escapement 

yed to lie set to operate held in engagement with a tooth of the of the drawi 
rated is des contacts associated wit!; it at certain prede- escapement, wheel, by means of a helicai ex 

terrained inter sais in the novel neit of the sion spring 'e', one end of which is se } 
y ent govered 

sy}; cli. ii k . . . 
Switch, and to hit "e 
isy electro-i}} getti: 

in is oper;ited by ti: 
the circuit which th: 
controls. Generally 

li 
; : it 'i'en 

is secured at its in:iddle to a transverse rod 

gh the 3rame piate, and lipo 
Ehe sittii, rhich extends beyond 

70 

specifically, he embodiment, 

2 

25 

to ihearinatire e' while the other 
it is a distably secured to a luge' fast , 

sri to the frame plate. The armature e9 
the in agile that coiati'ois the escapement 
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the upper end of which is pivoted in a Sup 
porting bridge e that is fastened to and ex 
tends between the poles of the magniette', 
while the other end is pivoted upon a pivot 
screw which extends through the center of 
the yoke piece e' of the magnet. The Sup 
porting bridge e' consists of a piece of 
non-magnetic metal that lies flat across the 
tops of the pole pieces of the magnet, is 
bent down along the sile of each pole piece, 
and is bent again at each end at right angles 
so as to form feet for supporting itself upon 
the top of the frame plate. The pole pieces 
of the magnet e extend loosely through 
holes in the frame plate, and are fastened to 
the bridge piece e' by means of screws 
which pass through the vertical portions of 
the bridge piece and into the faces of the 
pole pieces opposite the faces which attract 
the armature. An adjustable stop, e" con 
sisting of an angular lug fastened to the top 
of the frame plate and having an adjusting 
screw extending horizontally through one 
of its arms, is provided to limit the back 
ward movement of the armature. 
The switch pechanism of the calling de 

vice comprises two contact devices illus 
trated in perspective in Figs. 6 and 7 of the 
drawings. Each of these contact devices 
consists primarily of a contact lever 6, e'. 
respectively, conveniently formed of a metal 
punching having its two arms at an angle 
to each other and pivoted at the angle of 
the arms to a flat plate e'. Each of the 
contact levers has a helical extension spring 
e extending between an upturried portion 
at one end of the lever arm and a pin or 
abutment upon the associated contact plate 
e'; and each contact lever is provided with 
an upturned portion e' on its other arm 
bearing an adjustable platinum tipped 
screw, which is adapted to be held pressed 
against a coöperating contact post mounted 
upon but insulated from the plate e' to 
constitute the contact e* of the contact lever 
et and the contact e' of the contact lever 
e', respectively. The extreme end of each 
of the contact levers et and e' is formed to 
extend at an angle to the arm of the lever 
of which it forms a part, and to project be 
yond the plate upon which the lever is 
mounted and into position to be engaged by 
a part carried by the escapement wheel. 
The face of each of these protruding por 

, tions e" and e° of the leverse and e, re 
spectively, is preferably formed to present 
an inclined plane to be engaged by the part 
carried by the escapement wheel, so that the 
lever may be gradually displaced in the ad 
vance of the wheel as the moving part en 
gages the end of the lever. It is of course 
obvious that the leverse' and e with their 
associated parts may be constructed in a 

is so placed with relation to the nose a 
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re the operation for which they are de 
signed. - 

The plate e illustrated in Fig. 7, in ad 
dition to its contact lever et with its asso 
ciated parts, carries a group of Switch. 
springs e?', consisting of three springs 
mounted upon but insulated from the plate 
e°, and normally separated from each other, 
but adapted to be thrust into contact with 
each other when engaged by a part carried 
by the escapement wheele'. This plate also 
carries a pointer or index finger e?, the pur 
pose qf which will be explained later. 
The means by which the escapement 

wheel e' in its movement causes the oper 
ation of the contact levers e' and e de 
scribed above, consists of the projecting 
nose e" of a lever e', which is secured to 
the escapement wheel at the other end of 
the lever so as to be capable of Swinging 
through a small arc. A short arm extend 
ing laterally from the fulcrumed end of the 
lever, is connected with the escapement 
wheel by means of an extension spring e', 
so that the lever is normally held in position 
with the nose e' protruding slightly beyond 
the periphery, of the escapement wheel and 
in position to engage the contact faces e" 
and e° of the contact levers as it is carried 
past them. The tension of the extension 
spring e is so adjusted that the contact le 
vers e' and e" yield upon engagement of 
their contact faces by the nose e' rather 
than the lever es'. The protrusion of the 
nose of the lever e is limited by a stop on 
the escapement wheel against which the 
free end of the lever es normally rests. 
The free end of the lever e' is provided 
with a handle e' by means of which the 
nose e' may be drawn in toward the center 
of the escapement wheel, and the escape 
ment at the same time rotated in a clock 
wise direction, - 

On the periphery of the escapement wheel 
there is mounted an insulated stude which 

the lever e, and with relation to the dis 
tance between the point of the protruding 
contact face of lever e' and the group of 
switch springs e", that it, the stud, en 
gages and forces into contact with each 
other the switch springs e' at the noment 
the nose e' passes the face of the lever et 
and permits the lever to return to its nor 
mal position. The relation-which exists be 
tween these parts when the escapement 
wheel is in its normal position is shown in 
Fig. 25 of the drawing. The escapement 
wheel also carries a pine' which coöperates 
with an index.arm e the purpose of which 
will be explained later. This index arm 
e' is hinged at one end upon the upper end 
of the shaft or arbore of the escapement. 

variety of forms which will equally well se wheel, and is yieldingly connected with the 
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is means of a spirai spring 
S to produce a movement of ii 3. 

arm in a counter-clockwise direction 
to hold the arm yieldingly against its abut 
ment pine" on the escapement, wheel. An 
other at atment or stop pin e' is provided 
to limit the movement in a counter-clock 
wise direction of the index arra 88, this pin 
being mounted on the frame plate 8°. As a 
result of this arrangeinent, 
a is moved positively with the escapement 
wheel in a clockwise direction after the stop 
pil on the wheel has conie into coli:ict with 
the arm, but is prevented from following 

-.' 35 pin e. 

is 5 

of adjustinent, so that the operation oi 

; the movement of the escapemeat wheei in 'expunter-clockwise diretion beyond the 
point, where the 3rin engages the stop 

have heretofore stated that, the relation 
between the moving part of the calling de 
'gice and the contact nechanisia' is cana it. : 4.a. s 

3. contact, mechanisin by the noving part say 
occur at any predetermined intervai, or in 
&ervals, after, the commencement of the 
movement of the device. This result Se 

g 

'cure in the embodiment of ray calling device -- 

'illustrated herein by mounting one of the 
contact plates e? with its associated parts 
so that it is movable with respect to the 
other contact plate, and by constructing the 
dévice so that its moving part lay be ad 
justed to move through any predete, mined 
distance before coining into engagement 

5 with and operating the switch lever on the 
first of the two plates e" which it encoun 

rs. In this way the moving part may be 
set to move through any predetermined de 
gree of its movement hefore operating the 
first set of contacts, and through any other 
predetermined degree before operating the 
next, set of contacts, it is obviot is that a se 
ries of contacts, if desired, might he pro 
tided and arranged to be operated at preda 
termined intervais in the same mainiei'. 

in the present instance, prefer to mount, 
immovably upon the frame, the plate bear 
ing the contact lever e, and to mount the 
plate bearing the contact levei ei upon an 
arme' by means of which he late may 
be swung to any desired degree around the 
periphery of the escapement wheele'. Each 
contact plate e? with its associated switch 
parts is insulated from the metallic part 
ipon which it is mounted, preferably by 
being supported on colimns of insulating 
naterial. The aim et upon which the con 
tact plate bearing the contact lever 6 is 
nounted is fir 'med upon the upper end 
of the tiar sein e' which protrudes: 
ti, 'ough the frame plate of the calling de 
vice and for as a bearing fol' the shaft e” 
of the escapement, wheel. The end of the 
aria es engaging the top of the tubular stem 

... iiie index arm 

e is split, part way, so that the two 
embrace the Stein closely, and produce a 
frictional engagement which hosis the arm 
Securely in any position to which it may be 
adjusted. - 

The extent of displacement of the piate 
bearing the contact lever 8 and carried by 
the supporting arish g, and the extent of 
dispiacernest of the escap ::::ent wheel from 
is ornai position wheinii, is ng is rotated mainti 
ally by means of the handle e9 in a ciock 
Wise direction, are indicated by the nove 
ment of the index fingers or pointers as and 
e', respectively, lipor the dials as and 353, 
respectively, narked upon the face 339 of 
the calling device. The arrangement, and 
numbering of the dials is shown in Fig. 2 
of the drawing. The face piate as has three 
curvei sia’s cut in it, through one of which 
the finge of the index arm et proje 
through the sqcond of whic 
ger e28 

in the index in 8 
projects, and through the thirt of 

which hasise 28 of . ar. A30 - which the has de 28° of the lever 33 is 
bi'eight out so that the escapemen, yieel 

a. na; be rotated to set it. Along its eages 
slots et aides of the characters may be 

intried to indicate the groups of stationary 
terminals and notable terminals which wi. 
ise selected by the associated automatic 
switch when the novable parts of the call irig device are displaced through the de 
grees indicated by these characters and per 
mitted to return to their normal position. 

89 

In the present instance, the dial e' bears . 
$wo series of numbers, from 0 through 49 
and from 50 through 99, while the dial a 
bear's the nambers 0 through 9. In both 
cases the space between consecutive nuin 
bei's represents the novenient of the asso 
ciated moving part, through a distance cor 
i'esponding to One tootii of the escapement 
wheel. e 

i shall iow describe briefly the manner in 
which the calling device operates when it 
is used. ii. connection with an attoiaatic 
Swiich such as has been he'einbefore de 
scribe?. 

file extent of displaceme 

li) (; 

o 5 

t of the escape 
meni, wheel in a clockwise direction, and he 
tistance through which it inst move be s 

fore the contact lever g' is engaged and op 
erated, determine the particular group of 
movable terminals that will be selected and 
tripped in the operatoil of the automati 
switch: aid the extent of displacena 
the plate c' bearing the contact level 
and the distance through which the pse: 
ment wheel must move after operating & 
contact lever es before it engages and op 
erates the contact, ever 6', deterinities the 
particular group of stationary ei'aiiais. 
upon which the selected group of notable 
siminals of the automatic Switch is brough: 
to rest. 
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Iet is assume that the highest group of 
the series or the tenth level of mov aile ter. 
inina is is to be tripped, and that these mov 
able terlina is are to be brought to rest upki. 
the thirty-sixth stationary terminals in their 
corresponding rows. The handle e' of the 
escapement wheel e' is grasped, moved 
slightly inward to withdraw the nose e' of 
the lever within the line of the protruding 
contact, aces of the levers e' and e', and 
the escapement wheel is rotated in a clock 
wise direction-the detent e' running idly 
upon the teeth of the wheel-until the index 
finger e' points to the character 9 on the 
dial ess. . The character 9 stands for the 
tenth level to conform with the usual prac 
tice of designating the first level by the nu 
meral 0. The escapement wheel is held in 
the position to which it has been manually 
moved by the escapement, which is under 
the control of the electro-magnet. The han 
dle e' of the arm 6 is then grasped and 
moved in a counter-clockwise direction until 
the index finger e' points to the number 
35-this standing for the thirty-sixth ter 
minal in the row, in confo inity with the 
practice mentioned above. The Supporting 

3. 

35 

10 

arm e° is frictionally held in the position to 
which it has been moved. Thus a definite 
relation is established between the distance 
through which the escapement wheel must 
move from the position at which it has been 
set until it operates the contact lever e", 
and the additional distance through which 
it must be moved before it operates the con 
tact lever et and the switch springs e' as 
it comes to rest. As will be explained here. 
inafter the electro-magnet e that controls 
the escapement is energized by current im 
pulses produced in the movement of the 
automatic switch with which the calling de 
vice coöperates. As each current impulse 
passes through the winding of the magnet 
ci, the escapement e' is oscillated, and the 
escapehrent wheel returns one step toward 
its losition of rest under the impelling force 
of the helical spring g. As the nose e' of 
the ever e' reaches the contact face of the 
lever es in the return movement of the 

'apei heat wheel, it displaces the-lever and 
causes tie breaking of its contact e*, the 
atallic engagement of the nose of the lever. 

g89, with the contact lever e, however, 
clusing a circuit, to be described hereinafter, 
for means of which the intermittent energi 

s 

zation of the stepping magnet e' is con 
tinued intil the nose e' has passed the lever 
e's and per) litted it again to close its con 
tact, 639. The breaking of contact e. with 
the calling device, set is asstill:ed, occurs at 
the instant the latch of the upper group of 
movable terminais of the automatic switch. 
is about to move past, the trippi g ar, aid 

ing other mechanisms than the particular is instrumental in bringiig abo4: tie opei'- 
'ation of the tripping nechiinis: it this go 

1,126,046 

ment. After the nose of the ever e' has 
moved past the contact ever e', the in 
pulses of current produced in the operation 
of the titomatic switch are again caused to 
pass through the stepping magnet 8', and 
at each impulse the magnet causes the 
escapement wheel to return one step. When 
the predetermined number of steps have 
been taken by the automatic switch and by 
the calling device, the nose of the lever e" 
of the calling device has been rotated to the 
point were it engages face e' of the lever 
e' and Qves the lever so that it breaks its 
contacte'. The breaking of the contact e' 
is instrumental in bringing about the oper 
ation of mechanism that stops the automatic 
switch at the instant when its selected mov 
able terminals are in engagement with the 
thirty-sixth stationary terminals in series in 
their corresponding rows. As before, a cir 
cuit is completed in the metallic engagement 
of the rose of the lever 6" with the contact, 
lever e which continues the intermittent 
energization of the stepping magnet e' un 
til the nose e' is carried past the contact 
face of the levere', permitting the lever to 
close its contact e', the stude at the same 
instant coming into engagement with and 
closing together the contact springs e' 
which were permitted to separate when the 
escapement wheel was rotated manually to 
set it for calling. The parts of the calling 
device are so related that when the device is 
set to bring the index finger e' directly op 
posite any of the index points on the dial, 
the last impulse of current in the magnet e'' 
causes the nose e' of the lever e' to move 
up to the tip of the contact face of the lever 
e', so that the cessation of the last impulse 
of current causes the nose e' to be carried 
well clear of the lever e'. and the switch 
springs e” to receive ample movement from 
the stude for their operation. The manu 
ally operated elements of the calling device 
are restored to their normal position after 
the completion of a call by moving botl, 
handlese' and é'clockwise till pointerse 
and (3* are in zero position while moving 
handle e' slightly inward to permit finger 
e° to pass the ends of levers et and e'. 

I shall now describe the circuit organiza 
tion with which the automatic switch and 
calling' device that I have described above 
are particularly designed to coöperate, and 
which in the coöperation of the circuits and 
instrumentalities is designed to realize the 
telephone system of my invention. It will, 
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of course, be understood that the instru: , 
mentalities which I have described are sus 
ceptible of use in other than the particular 
circuit organization which I shall now de 
scribe, and also that the systel of circuits 
which I shall describe is capable of eploy. 

ones which I have hereinbefore set forth, 
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in realizing the improved telephone system 
of my invention. But I have found that the 
instrumentalities and circuits described are 
particularly well adapted for coperation in 
carrying out the telephone systein of my in 
vention. In the accompanying circuit diagram, 
which shows an embodiment of the tele 
phone system of my invention, I have illus 
trated the system as comprising two tele 
pl; one lies extending from their substations 
to springjacks at a central office and also to 
stationary terminals of a single connecting 
switch; with a trunk line extending from 
the movable terminals of the selecting 
switch to other springjacks on the switch 
board, and a single connecting cord circuit 
for uniting either of the subscribers’ tele 
phone lines with the trunk line terminating 
in the automatic switch. It is to be under 
stood that a telephone exchange system 
would ordinarily comprise a large number 
of each of the elements shown; but for sim plicity in illustrating my system and to 
avoid duplication, I have preferred to show 
but a few elements. 

Generally speaking, the circuit diagram 
illustrates two metallic circuit telephone 
lines 1 2 and 5 6 extending from their re 
spective substations A and B to springjacks 
( and b at a central office, and there adapted 
for connection by means of a connecting 
cord circuit C and a trunk line terminating 
upon an automatic connecting switch S, to 
terminals of which the telephone lines 12 
and 56 extend. 
The lines are shown to be provided at 

their respective substations with the usual 
common battery substation equipment con 
sisting of a transnitter and one winding of 
an induction coil in a bridge of the line nor 
inally open in the contacts of a switch hook, 
with the other winding of the induction 
coil, a telephone receiver and a condenser 
serially connected in a shunt of the trans 
mitter, the condenser also being included 
with a telephone bell or ringer in a bridge 
of the line normally closed with respect to 
ringing current but open with respect to 
continuous current. The subscribers’ fines 
2 and 5 6 terminate upon the short and 

long springs of two springiacks a, and b, 
respectively, of the usual three point type. 
The lines 1 2 and 56 are provided with the 
usual extensions through normally closed 
contacts of the cutoff relays y and p, respec 
tively, and windings of the line relays y and 
p', respectively, to the central battery D by 
way of the conductoi's 9 and 10. The sleeve of 
the springiack ( to which the line 1 2 extends 
is conected by Way of a conductor 3 to the 
winding of the cutoff relay y controlling the 
extei:sion of the associated line, and the 
other end of the winding of the cutoff relay 
is connected to the free pole of the battery 

D. in like manner the sleeve or thimble of 
the springiack is to which the line. 56 ex 
tends is conjected by way of conductor 7 to 
the winding of the associated cutoff relay p, 
the other end of the winding being con 
nected to the free pole of the battery. The 
a "mature of the line relay y associated with 
the line 12 controls an energizing circuit 4. 
for the line lamp at associated with the 
springjack a, and the armature of the line 
relay p' connected with the line 56 controls 
an energizing circuit 8 for the line lamp b 
asSociated with the springjack b. From the 
conductor's 1 2 3 of one of the lines, and 
from the conductors 5, 6 7 of the other of 
the lines extensions are provided to two 
Separate groups of three stationary ter 
minals each on the automatic connecting 
switch S. Each line may be provided with 
multiple connections to stationary terminals 
of a number of similar connecting switches, 
and such multiple connections are indicated 
by the broken extensions from the con 
dictors of each of the lines. 
The connecting cord circuit C by means 

of which the subscribers lines are to be con 
nected to the terminal of the trunk line com 
prises two three point plugs c' and c adapt 
ed to be inserted in the springjacks of the 
subscribe's lines and of the trunk lines re 
spectively. The tip and ring contact por 
tions of the two plugs of the cord circuit are 
united by the coiaductor's 13 and 14, respec 
tively, the windings of a repeating coil c. 
being interposed in the condictors, and the 
central battery D being included in a bridge 
of the windings in the usual manner to sup 
ply current for conversation and for the 
operation of the controlling relays associ 
ated with the circuit. The cord circuit is 
provided with the usual operators' tele 
phone apparatus ('', and with a listening 
key d" adapted to bring the telephone appa 
atus into connection with the cuit. The 
cord circuit is also provided with an an 
swering supervisory relay c' and a calling 
supervisory 'elay 6, included in the por. 
tions of the conductor 14 extending from 
the repeating coil to the answering plug c' 
and to the calling plug c, respectively, these 
relays controlling the illumination of the 
answering supervisory lamp as and the call 
ing supervisory lamp d", respectively, by 
opening or closing about them the shunts 
containing the resistances c and c, re 
spectively. The energizing-circuit 12 of the 
answering Supervisory lamp c includes the 
lamp in series with the normally open con 
tacts of a relay c', a resistance oil for limit 
ing the flow of current through the lamp, 
and the central battery D. The magnet of 
the relay c' which controls the energizing 
circuit 12 of the lamp o' has a winding of 
low resistance included serially in a con 
ductor 25 extending from the sleeve contact, 
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of the answering plug c" to the grounded 
pole of the battery D. 
The continuity of the conductors 13 ind 

14 of the connecting cord circuit is normally 
broken in the contacts d' and d' of a relay 
d, the circuit of the talking conductors be 
ing completed between the plugs of the con 
necting cord circuit only when the relay d. 
is energized. The winding d of the relay d 
is included in a conductor 18 extending 
from the sleeve contact of the plug 6 to 
another set of contacts d of the relay d, at 
which point it is connected when the relay 
is energized to the conductor 15 extending 
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through the calling supervisory lamp d" 
to the grounded pole of the central battery. 
When the relay d is not energized the con 
ductors 13 and 18 are extended by way of 
the normal or resting contacts of the Switch 
springs d and d to conductors 19 and 21, 
through which operative relation is estab 
lished between the calling plug 6 and the 
calling device E with its associated circuits 
and apparatus. The contacts d' and d of 
the relay d are of the following or continu 
ity type in order that the circuits of the 
calling plug may be shifted from the calling 
device to the cord circuit without breaking 
their continuity. t 
The conductor 19 to which the tip strand 

13 of the calling plug is connected so long as 
the relay d is not energized, extends to the 
grounded pole of the battery by Way of the 
normally open contacts of the key r, the 
normally closed contacts e' and e' of the 
calling device, and the winding e' of the 
magnet that controls the calling device es 
capement. While the relay d is normal the 
conductor 18 of the calling plug 6 includ 
ing the winding d of the relay d is con 
nected by way of the resting contact of the 
switch spring d8 to the conductor 21, which 
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extends to the grounded pole of the battery 
by way of resistance d", and also has a 
branch which is connected directly to the 
grounded pole of the battery when the 
switch contacts e' are in engagement with 
each other in the normal condition of the 
alling device, this branch constituting a 
short circuit of the resistance d when the 
calling device is in its normal position. In 
the accompanying circuit diagram the call 
ing device is illustrated as being moved out 
of its normal positio, and with the switch 
contacts d' consequently out of engagement 
with each other'. - 
The key r is of the type in which the 

switch contacts are held in their actuated 
position mechanically after the key is de 
pressed, and are released by the operation of 
a trip magnet associated with the key. In 
have represented the key as comprising 
the two 
with a button by means of which they may 
be depressed to bring their contacts into en 

it's of Switch contacts p and p" 
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gagement, a latch r" for holding the coil 
tacts in engageinent after the depression of 
the key, and a trip nagnet r* adapted when 
energized to attract its arnature f* and 
move the latch p out of engagement with 
the switch springs to permit the release of 
the key. The energizing circuit 23 of the 
trip magnet extends from the free pole of 
the central battery D through the winding 
of the magnet '', to the normally open con 
tacts r of the key r, aid to the other pole 
of the battery by way of the normally closed 
contacts e' of the calling device. 
In order that the movement of the calling 

device may continue after the circuit by 
way of the conductor 19, over which the en 
ergizing current for the magnete' is ob 
tav?, is opened. I connect the lever arm 
e" which is adapted to engage and op 
erate the contact everse'" and e', by Way 
of conductor 22 with a suitable source of 
pulsating current fs' actuating the magnet 
e -such as the central battery D together 
with a commutatoi is for breaking up the 
steady flow into pulsations of current. 
The trunk line with which the calling de 

vice E is associated, and which terminates 
at its other end upon the automatic connect 
ing switch S. terminates at the end asso 
ciated with the calling device upon spring 
jacks f, f', with which lamps f', f, respec 
tively, are associated. The plurality of 
springiacks with which the trunk line is 
shown to be connected, is to indicate that the 
trunk line is available for connection at 
several operators' positions. The trunk line 
axtends in two main conductoi's 28 and 29 to 
the tip and ring springs, respectively, of the 
two springiacks, the remaining or sleeve 
contact of each of the springiacks being con 
nected to a conductor 27 which extends to 
the free pole of the central battery D and in 
cludes the winding of a relay f. This re 
law f has a single set of contacts which con 
trol a circuit 26 extending from the free 
pole of the central battery to the two lamps 
f' and f' associated with the springjacks f 
and f'. These lanps constitute busy signals 
to indicate by their illumination the appro 
priation of the trunk for use at any of . 
the multiple springjacks to which it ex 
tends. At the other end of trunk line, 
the conductors 2S and 29 are connected to 
two windings of a repeating oil 9, the 
other ends of the windings being connected 
together through a condenser (f. The other 
two windings of the repeating coil are con 
rected at one end to the poles of the cen 
Cret battery, and at their other er to two 
conductors 30 and 31 which extend to the 
inner or alternate contact anvils of the 
two switch springs h and h°, respectively, 
of the ringing relay. h. The switch springs 
h and .% of this relay are connected to con 
ductors 32 and 33 respectively, these conduc-r 
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tors extending by way of the normal or rest 
ing contacts of switch springs, i, i° of the 
connecting relay to the two combs of the 
switch S through the teeth of which connec 
tion is made to the two upper movable ter 
minals of each group of three. These are 
the two terminals of each group which are 
adapted to engage the stationary terminals 
of the switch that are connected to the two 
line conductor's of each subscriber's line. 
'The conductor 33 includes the winding of a 
Supervisory relay n in that potion of it 
which extends between the switch spring h” 
of the ringing relay h and the resting con 
act of the switch spring * of he connecting 
relay i. 
Connected with the conductor 28 of the 

trunk line is a conductor 36, which extends 
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to the free pole of the battery D by way of 
the winding of the line relay it. It is the 
conductor 28 of the trunkline which is 
connected at the other end of the line with 
the circuit which includes the contacts e" and e of the calling device, together with 

, the key r for closing the circuit of the call ing device, the winding of the stepping mag 
nete', and contacts of the relay d for shift 
ing the connection of the trunk line from 
the calling device to the connecting cord cir 
cuit. 
the circuit of this limb of the trunk line, is 
under the control of the calling instru 
mentalities at the other end of the line, and 
through the medium of certain interposed 
switching mechanism, which will hereinaf 
ter be described, it controls the starting, the 
selective operation, the stopping and the re 
turn to its normal position of the connecting 
switch S. Two branch conductor's 38 and 39 
lead to contact mechanism of the connecting 
switch S and it is through the medium of 
these conductors and their associated switch 
ing mechanism that the automatic switch 
S controls the operation of the calling de 
vice E at the other end of the trunk. The 
reciprocal control of the calling device and 
the automatic switch over each other, in 
cluding the starting, stopping, 'Selective op 
eration and return of the automatic switch, 
is effected over the conductor 28, alone, of 
the trunk line, the other conductor 29 being 
left free for the purposes of transmitting 
the signals incident to the supervision and 
controi of the connection by the operator. 

55 These functions exercised by the two con 
ductors of the trunk line are, of course, in 
addition to their primary function of con 
ducting the voice currents for conversation. 
The branch conductor 38 which extends 

from the conductor 36 passes through a nor 
mally closed contact f of the controlling re 
lay i, a normally open contact of the con 
trolling relay k, a normally closed contacts' 
of the tripping magnets' of the automatic 
switch, and thence to the active interrupter 

The line relay l, therefore, being in 

9. 

segments from which its circuit is intermit 
tently completed to the grounded pole of the 
battery in the operation of the automatic 
switch by the intermittent engagement of 
the grounded interrupter brush s'" with the 
corrugations of the active segment. The 
other branch 39 of the conductor 36 which 
joins the line relay l to conductor 28 of the 
trunk line, extends directly to the contact 
rods with which the movable terminals s? 
come into engagement when they are 
tripped. The circuit of the conductor 39 
may thence be traced through the lower 
movable terminal lever of any group which 
has been tripped to the conductor 40, to the 
conductor 42, and thence by way of the con 
tacts 3' and s” of the can switch, which are in engagement during the period of select 
ing the movable terminals, to the grounded 
pole of the battery. It will be seen that the 3 
closure of either of the branch conductors 38 
and 39 of the conductor 36 including the line 
relay l, establishes a direct return connec 
tion to the grounded pole of the battery for 
current flowing through the line relay l, and 
constitutes a direct short circuit for current 
which otherwise would flow over the con 
ductor 36 and the trunk line conductor 28 
to the calling device at the other end of the 
trunk. The control of the calling device, and the 
associated instrumentalities at that end of 
the trunk line, over the automatic switch is 
is effected, as I have before stated, through 
the medium of the line relay it. In order to 
enable the novement of the armatire of the 
line relay back and forth between its rest 
ing and alternate contacts to govern the 
somewhat complex movement of the auto 
matic switch, I interpose between the con 
tacts of the line relay land the electro-mag 
netic mechanism that controls the movement 
and Selective operation of the automatic 
Switch, certain instrumentalities for shift 
ing the control of the line relay l in succes 
sion from one operative circuit of the auto 
luatic switch to another to cause the switch 
to perform its movements to their proper 
extent and in their proper sequence. In the 
particular circuit arrangement which I have 
illustrated, the instrumentalities interposed 
between the line relay and the automatic 
switch for shifting the control of the relay 
over the energizing circuits of the switch, 
comprise the controlling relays i and k, and 
certain switch contacts associated with the 
automatic Switch S and actuated in its move 
ment. 
The circuit first closed in the initial ener 

gization of the line relay l extends from the 
grounded pole of the central battery through 
the switch spring and front or alternate 
contact of the relay to the free pole of the 
battery by way of the conductor 45. the con 
ductor 47, the switch spring s” of the cam 
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switch and the switch spring 8° normally conductor 11, the resistance coil k", the con. 
ill engagement there with, the conductor 48, ductor 54 including the winding of the re 
tile i esting contrict of the spring i* of the lay it, to the front contact of the switch 
i'elay j, the conductor 50, and the magnets' Spring j of the relay i, and thence by way 

5 of the Iliagnetic clutch by means of which of conductor 32 and the switch springs so to 
power is applied to start the rotation of the and s° of the can switch to the grounded 
carriage of the automatic switch. A short pole of the battery through the back con 
circuit of a portion of the circuit traced tact and switch spring of the line relay i. 
above for the application of current to the A branch circuit for effecting the delinergi. 

ii) pover magnet 8" is completed by the en- zation of the relay 4, extends from a point 75 
gagement with its front contact of the on the conductor 34 between the resistance 
Switch spring i? of the controlling relay coil k' and the winding of the relay i, by 
Yhen the relay is energized, this short path way of the conductor 53, to the resting con taking the place of the loop including the tact of switch spring j of the relay i, and 

5 conductol's 47 and 48 and the switch springs thence by way of the path already traced so 
s" and 8" of the gum Switch. With the through conductor 52 arid the switch springs Switch Spring," resting on its front contact, sands" of the cam switch to the grounded and the switch spirings' of the cam switch pole of the battery by way of the resting 
moved into engagement with the Switch contacts of the line relay 2. lt will be ob. 

20 springs, the tip magnet 8" of the auto- served that the closure of the path to the 85 
matic switch is connected in a branch of the grounded pole of the battery by way of the circuit including the power magnets', this resting contacts of the relay i will in one 
branch being traceable by Way of conductor position of the switch spring ; of the relay 
47, the switch springs sands" of the cam i, deemergize the relay i. by short circuiting switch, and the conductor 49 through the it, and in the alternate position of the switc. 90 trip magnet winding to the grounded pole spring j will energize the relay . 
of the battery. This branch circuit contain- Relay i is energized by means of a cir 
ing the trip magnet 8", it will be seen, is cuit that extends from the free pole of the short circuited during the energization of central battery D by way of the switch 
the line relay by the branch extending di- springs st7 and ss of the cam switch to the 95 sectly to the grounded pole of the battery condictor 56 including the winding of the 
by way of the conductor 45, and the front relay i, and thence by way of the resting 
contact of the relay l. The foregoing is the contact of the switch spring 39 of the relay 
circuit of the power magnets' traceable : to the grounded pole of the battery by 
when the Switch Spring i of the relay iis way of the conductor 45 and the frontegri- 0: 
resting on its back contact. When the tact of the line relay 7. The initial energi. 
Switch spring i is in engagement with its zation of the relay causes the closure of its 
front contact, then the circuit of the power contact j9, through which a circuit is coin 
magnet extends from the conductor 50 to pleted directly to the grounded pole of the '' the grounded pole of the battery by Way of battery, so that the energization of there 103 
conductor 51 only when the Switch spring lay i is maintained thereafter independent 
4° of the relay it is also drawn against its of the condition of the path to the grounded 
front contact. ... . . - pole of the battery by Way of the conducto' 
The energizing circiits for the control. 56, the switch contacts ie of the relay J, 

ling relays i and k are traceable as follows: and the contacts of the line relay l. O 
The relay k is first energized by a circuit I employ in my trunk circuit as ilius 
which extends from the free pole of the cen- trated a test relay on, which is adapted to 
tral battery D through the switch springs be responsive to the electrical condition 

so " and st f the cam, Switch, and by Way of which marks whether a selected line is busy " the conductor 11, and the resistance coil k' or idle, and is adapted to permit or pre- li5 and conductor 54 including the winding of vent the extension of the trunk circuit to 
the relay f: to the conductor 5S, and thence the selected line depending upon its condi 
by way of the normally closed contacts s' tion. The circuit of this relay extends from 
of the automatic switch S to the grounded the grounded pole of the central battery by 
pole of the battery. Immediately upon the way of the resistance coil n° and the wind- 120 
initial energization of the relay k, the con- ing of the relay m, to the conductor -0. 
tacts k of the relay are closed, and the con- which is connected to the comb, the teeth 
tinued energization of the relay is thus, in- s' of which are in multiple engagement 
sured by the direct path established to the with the third of the three movable termi grounded pole of the battery, independent nals s” of each group. The relay mis adapt- i.25 
of the condition of the path by way of the ed to operate its switch springs when the 
conductor 58. During a subsequent stage current flow through its winding has cer 
of the operation, a path for the energization tain value, but not to operate them vine) 
of the relay J: exists by way of the switch the current flow through its winding has 8, 
springs stands of the cam switch, the value considerably less than the operating 130 
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value. There is a short circuit, about the 
resistance coil m. controlled in contacts : 
of the cont; citing relay i. This short cir 
cuiting path is held open when the circuit 
of the testing relay m, is applied to the ter 
minal of a selected line which is busy, but 
is closed to short circuit the resistance in 
if the selected line is idle and colnection 
is established with it. 
The connecting relay i is under the joint 

control of the testing 'elay on, and of the 
energizing circuit of the power magnet 
s'. One of the two windings of the relay i 
is included in a circuit which extends from 
the free pole of the central battery D by 
way of the switch springs s and s” of the 
car switch and the conductor 11 to the con ductor 24, including the winding of the con 
necting relay i. and thence to the grounded 
pole of the battery by way of the normally 
closed contacts an of the testing relay m. 
The other winding of the connecting relay 
is included in a conductor 59 which extends 
from the conductor 33, leading from the 
free pole of the central battery, to the con 
ductor 50 in which the power magnet s' 
is included, so that this winding of the 
relay i and the winding of the power mag 
net s are included in parallel branches of 
the same energizing circuit, and both are 
energized or, de?nergized at the same time. 
The two windings of the connecting relay i 
aire disposed upon the core so as to have 
a cumulative magnetic effect.--that is, such 
that the nagnetism produced by one rein 
forces the magnetism produced by the other. 
The testing relay in controls in the con 

tacts of its switch spring m” a circuit for 
throwing back upon the trunk a busy tone 
current in case the selected line is found 
to be busy. This circuit extends from the 
grounded pole of the battery through the 
interripter at and one winding of the usual 
busy tone transformer to to the conductor 
43, and thence through the normally open 
contacts f of the relay j and the normally 
closed contacts is of the relay k, to the rest 
ing contact of the switch spring m” of the 
testing relay m, from which point it ex 
tends by way of the uonductor 37 to the 
conductor 29 of the trunk line. 
When the switch spring m” of the test 

jing relay m, is in engagement with its front 
contact, as it is during the continuance. of 
a connection, the conductor 29 of the trunk 
line has a bi'anch to the grounded pole of 
the battery by way of the conductors 37 
aid kid, which is controlled in the contacts 
it' of the Supervisory relay in. During the 
continuance of the conng:tion therefore, the 
flow if current from the associated cord cir 
cit at the other end of the trunk is con 
trolled by the supervisory relay in. The con 
ductor 44 also includes one of two windings 
of the ringing 'elay J, So that the actuation 

2. 

of the ringing relay is also under the con 
trol of the supervisory 'elay in. 
The ringing relay his provided with two 

switch spirings h and h° which are adapted 
when attracted into engagement with their 
iller contacts, as has been hereinbefore 
stated, to connect the conductor's 32 and 33, 
which extend to two of the movable ter 
ninals of the automatic switch, with the 
tilink conductor's 30 and 31 to complete the 
talking circuit of the trunk. 
position against their resting contacts, the 
conductor's 32 and 33 of the trunk are ex 
tended hy way of the conductors 34 and 
35 to a generator of ringing current Z. The 
second winding of the ringing relay h is 
connected in a circuit which extends from 
tle 
way of the switch springs s and s' of the 
cam switch and the conductor's 11 and 46 

When the 
switch springs hand h’ lie in their normal 
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free pole of the central battery D by 

to the normally open contacts h” of the . 
relay h, and thence through the second. 
winding of the relay to the conductor 45 
and to the grounded pole of the battery by 
way of the front contacts of the line relay 
l. This circuit serves as a locking circuit 
to maintain, under the control of the line 
relay l, the energization of the ringing re 
lay h after it has been initially actuated 
by the flow of current in its other winding. 

3. The two branches of the conductor 36 
by means of which the automatic switch S 
exerts control over the operation of the 
calling device E at the other end of the 
trunk, I have spoken of heretofore. One 
is the conductor 38 which extends through 
the normally closed contacts it of the con 
trolling relay i, the normally open contacts 
k' of the controlling relay ; and the nor 
mally closed contacts ss of the tripping 
magnet to the interrupter segment s, and 
thenice intermittently to the grunded pole 
of the battery by way of the interrupter 
brush so, and the other is the conductor 
39 which extends to the contact rods" of 
the automatic switch, and thence to the 
grounded pole of the battery by way of the 
third contact lever of any group that hap 
pens to have been tripped to bring its e 
vers into engagement with the contact rod, 
the circuit to the grounded pole of the bat 
tery being by way of the conductor 42 and 
the switch springs a 
switch. shall now describe the manner in which 
the circuits and devices of my invention are 
employed in establishing connection between 
two subscribers in a telephone exchange. 

Let us assume that the subscriber at sta 
tion A wishes to talk to the subscriber at 
station B. The subscriber at A lifts his 
telephone receiver from its hook, thus com 
pleting a bridge of the circuit which permits 
current to traverse the windings of the line 

and 8' of the cam. 
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relay y associated with this line, and causes 
the relay to attract its armature to close the 
circuit and effect the illumination of the 
line lamp at associated with his line. Upon 
observing the illumination of the lamp the 
operator inserts the answering plug c of 
a pair of connecting cords into the asso 
ciated line jacka, and in doing so, extends 
the circuit of the calling subscriber's line to the connecting cord circuit, and at the 
same time completes a circuit by way, of the 
sleeve contact of the jack and the register 
ing contact of the plug which energizes the 
cut off relay y and extinguishes the line 
lamp. This same circuit also energizes the 
relay o' associated with the cord cir 
cuit, and causes it to close its contact to complete the energizing circuit of the an 
swering supervisory lamp c', the illumina 
tion of this lamp being prevented, however, 
by the closure of its shunting circuit in the 
contacts of the answering supervisory re 

current for the actuation of the relay d of lay c'. 
The operator communicates with the call ing subscriber by operating her listening 

key c', and learns that he wishes to be con 
nected with the line extending to substition 
B. I will assume that the called line ex 
tending te station B terminates upon the 
three terminals which are the thirty-sixth 
in order in the top three rows of stationary 
terminals on the automatic switch S and 
on the other like, connecting switches to 
which it extends. The number by which 
the called subscriber's line is designated, 
and which number is used in the re 
quest for connection with that line, may be 
such that the operator is informed of the 
combination to set on the dials of the call 
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ing device without any necessity for reason 
sing or calculation on her part. In the pres 

y E. for instance, the number of the line with which the calling subscriber requests 
connection may be 935. The operator upon 
receiving from the calling subscriber the 
number of the line wanted, first sets the call ing device to correspond with the number 
requested. In the present instance, she 
grasps the handle e' of the calling device 
and rotates it clockwise until the pointer 

points to the number 9 e' on index arm e. 
on the dial. She then swings the handle e' 
of the calling device in a counter-clockwise di 
rection until the index fingere' rests exactly 
at the figure 35 on the diale'. After setting 
on the calling device the combination of the 
line with which connection is to be obtained, 
she inserts the calling plug c” into the jack 
of a non-busy trunk line extending to an 
automatic switch serving the group of sub 
scribers' lines in which the called line is in 
cluded, and finally depresses the key r, which 
latches in its depressed position. The first 
act of the operator in setting the 
tion of the called line in this cali 
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E withdraws the insulated stude from the 
switch spring e”, permitting them tea sepa 
rate, and thus withdrawing the short cir 
cuit from the resistance d', and opening the 
path by way of which current would other 
wise flow through the release magnet r" of 
the key r when it is depressed. The relay d 
of the connecting cord circuit is so adjusted 
that it does not attract its armature and 
operate its switch springs upon the current 
which flows through it while the resistance 
dis included in its circuit, but is operated 
as soon as resistance d' is short circuited by 
the closure of the contacts e" upon the re 
turn to its normal position of the calling 
device. Consequently, while current flows 
through the circuit including the winding 
of the relay d, as soon as the plug is in 
serted in the trunk jack f, for the energiza 
tion of the relay f of the trunk line and 
the illumination of the lamps f", f' to indi 
cate that the trunk line is engaged, sufficient 

\ the cord circuit does not flow until the call 
ing device has returned to its normal posi 
tion and operated the Switch springs e”, 
Likewise, current does not flow for the 
energization of the release magnet r of 
the key r", and the consequent restoration 
of the key to its normal position, until 
the Switch springs e' have been operated at 
the end of the return movement of the call 
ing device. 
The instant the key r is depressed after 

the calling device has been set and the plug 
6° inserted in the trunk jack f, the line relay 
at the other end of the trunk is energize. 

over a circuit which extends from the free 
pole of battery D, by Way of the conductor 
36 including the winding of the line relay 
l, the conductor 28 of the trunk line, the tip 
spring of the trunk jack f and the engaging 
tip contact of the calling plug g, the con 
ductor 13 of the cord circuit, the switch 
spring d" of the relay, d and its resting con 
tact, the conductor 19 and the contacts r 
of the calling key to the calling device E, 
where it extends to the grounded pole of the 
battery through the two contacts, e' and 
e', and the winding of the stepping magnet 
e' in series. The result, therefore, of de 
pressing the calling key r associated with: 
the calling device, is to cause the line relay 
l to draw its switch spring into engagemei, i. 
with its front contact, and to cause the step. 
ping magnet e in the calling device to at 
tract its armature, and thus permit : half 
oscillation of the detent, and the return of 
the escapement wheel throaigi the space of 
one half ) tooth. The 
remains stationary until ther change 
takes place in the current flowing through 

is is rigs is brought abat 
i tie attomatic switch as, 

nk. When the He 

ng device then 
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relav, upon the completion of its energizing 
circuit by the closure of the calling key , 
moves its switch spring into engagement 
with its front contact, it closes a circuit for 
the energization of the power magnet s'', 
this circuit extending by way of the con 
ductors 45 and 47, springs s and s” of the 
can switch, conductor 48, resting contact of 
switch spring j* of the controlling relay j 
and conductor 50 to the free pole of battery 
D. Upon the closure of this circuit the mag 
netic attractive force developed in the power 
magnets' draws the clutch disks' into en 
gagement with the head s' f the magnet, 
and starts the advance movement of the car 
riage of the switch." As the carriage starts 
to rotate, the cam s moves the roller & 
to actuate the associated springs of the ean 
switch. The first set of swit, springs to 
be operated at the outset of the movement 
of the carriage is the set consisting of the 
springs s and s°, which are forced into 
contact and immediately permit current to 
flow out over the conductor 11 and through 
the resistance k" to the winding of the con 
trolling relay k, the circuit being completed 
to the grounded pole of the battery by way 
of the conductors 54, and 58 and the switch 
springs 's' associated with the automatic 
switch. These switch springs s” are per 
mitted to open an instant later in the con 
tinued movement of the switch carriage, but 
before they open the controlling relay l; has 
completed a locking circuit for its continued 
energization by way of its switch contacts 
:*. An instant later in the movement of the 
carriage and operation of the cam switch, 
the switch springs s and s are forced into 
engagement, the closing of these contacts 
being delayed to occur a little after the clos 
ing of the contacts s and s”, to insure the 
operation of the controlling relay k, and the 
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opening of the energizing circuit, which 
would otherwise be formed by way of the 
conductor 56 for the relay i, before current 
is applied to this relay by way of the switch 
springs sands. By the operation of the controlling relay 
k and of the switch springs s”, s' and & 
of the cam switch, the energizing circuit of 
the power magnet is completed directly by 
way of the switch spring * of the control 
ling magnet k and its front contact, instead 
of by way of the cam switch, and the trip 
magnet is is connected in a branch of the 
energizing circuits of the power magnet by 
way of the conductors 47 and 49 and the 
switch springs s° and s?" of the cam switch. 
The circuit this established includes the 
power ragne: '' in the individed portion 
of a divided circuit, with the trip magnet k" 
in one branch of the circuit and the line re 
lay l controlling in its front contact the 
other branch of the divided circuit, which 
branch constitutes a direct short circuit of 

the trip magnet, it will be seen this Siy 

long as this circuit condition exists, Éile 
falling back of the line relay to open its 
front contact, removes the short circuit from 
and effects the instant actuation of the trip 
magnets", but that the power magnet still 
continues energized on account of the cur 
rent which continues to fioW thi'ough the 
branch of its circuit coitaining the trip 
Imagnet. . 
To effect, the derine zation of tie line 

relay l, and the consequent operation of 
the trip magnets to trip and 'ender active 
a particular group of Ilovable terminals, 
it is necessary for the calling device to be 
stepped around far enough in its return 
novellent to eigage and perate the first. 
contact ever e, and this open the circuit 
of the line relay. After the noveteiai gi 
the automatic switch S has been staited, as 
has been described, by the operation of the 
line relay l and the closure of the energiz 
ing circuit of the power magnet, the move 
ment of the switch carriage causes the ii-, 
ter, apter blush s' to ride on to the first 
corrugation of tie active segment s of the 
interrupter, and in doing so to conpiete a 
branch circuit extending directly to the 
grounded pole of the central battery from 
the circuit uniting the line, relay i and the 
calling device at the other end of the tink. 
line, this branch circuit extending by way 
of the conductor 38 and switch contacts of 
the controlling relaysi and ic and Switch. 
contacts of the tripping magnet g. The 
effect, of the closure of this direct path to 
the return pole of the battery is to divert, 
from the magnet e of the calling device 
all of the current which has been to wing 
through it, and the consequent delirielgiza 
tion of the magnet permits its a 'natire : 
fall back, the detent to make a half oscil 
lation, and the escapement wheel to return 
another half step toward its normal posi 
tion-the first half step having been taken 
when the key was depressed-thus con 
pleting the first step of the return move 
inent. It will be observed that the circuit 
arrangement is such that this control of the 
movement of the calling device by the con 
tact, parts of the automatic switch S is 
effected without affecting the operation of 
the line relay it by means of which the call 
ing device controls the operation of the au 
tomatic switch, the contact device of the all 
totatic switch interrupting the flow of cur 
rent through the magnet of the calling de 
vice without interrupting the flow of cur 
rent which maintains the energization ci 
the line relay 7. 

As long as the line relay it remains ener 
gized, the power laagnets'. 'eceives current 
and the laovement, of the calliage of the 
switch S continues; and as long as the 
switch carriage continues to move the int2:- 
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rupter brushsi continues intermittently to 

5 

0. 

30 

35 

complete a direct path from the line relay 
and calling device circuit to the grounded 
pole of the battery by its intermittent en gagement with the active interrupter seg 
ments. As the interrupter brushs in the 
movement of the switch rides off of the 
first corrugation of the active segment s it 
opens the short circuit of the calling device 
magnet and the consequent energization of 
that magnet causes the escapement wheel 
of the calling device to take another half step, which step is completed when the step ping magnet e is deemergized upon the 

$ interrupter brush s riding on to the next 
corrugation of the active segment. Thus 
the calling device, by maintaining the en 
ergzation of the line relay it causes the 
}}}ovement of the connector switch S, and 
the collector switch in its movement con 
tres the movement of the calling device, 
both devices moving together through cor 
responding degrees of their movement. 

If the steady advance of the automatic 
switch S, and the corresponding steady re 
turn toward its normal position of the call 
ing device E, the escapement wheel of the 
calling device reaches a point where, at the 
moment the interrupter brush s' moves on 
to a corrugation of the active interrupter 
segment and completes a short circuit of 
the calling device, and at the moment the 
line of latchess is about to be moved past 
the highest or last tooth s' on the trip bar 
s', the nose of the lever e' carried by the 
escapement wheel engages the contact lever 

40 

e', thus causing it to break its contacts e. 
An instant later, and before the line of 
latches has quite reached the last or tenth 
tooth of the trip bar, the interrupter brush 
si moves off of the corrugation of the active 
segment, and thus interrupts the circuit to 
ground through the branch conductor 38. 
As the other branch of the circuit of the 
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5 line relay by way of the contacts of the calling device has been interrupted an in 
stant before, current ceases to flow through 
the line relay, and in the consequent de 
energization of the relay the branch of 
the power magnet circuit by way of the 
conductor 45 and the front contact of the 
line relay is opened. But this branch of 
the power magnet circuit, it will be remem 
bered, during this stage of the operation 
merely constitutes a short circuit of the 
branch containing the tripping magnet, so 
that the opening of the branch by way of 
the front contact of the line relayl merely 
serves to divert into the tripping mag 
net branch the current that has been flowing 
through the power magnet by way of the 
branch controlled by the line relay. The tripping pagnet is thus instantly energized 
upon the interruption of current flow in the 
line relay circuit, while at the same time 
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the flow of current through the power mag 
net S is unaffected, and the movement of 
the switch carriage continues without inter ruption. 
The instant the tripping magnets' re 

ceives current and starts to draw up its ar 
mature, it interrupts in its normally closed 
contacts s': the branch 38 by means of which 
the interrupter brush si controls the flow of 
current in the circuit of the trunk line in 
cluding the line relay it and the calling de 
vice. This is in order to insure the full 
operation of the tripping device by prevent 
ing the circuit of the line relay from being 
closed by the engagement of the interrupter 
brush with the next corrugation of the ac 
tive segment before the tripping magnet has 
had an opportunity to thrust the tripping 
bar into engagement with the latch. If the 
line relay should be reénergized too soon, it 
would reéstablish the short circuit of the 
tripping magnet before the magnet had had 
time to attract its armature far enough to 
trip the latch that was being moved past at 
the moment. At the moment, therefore, 
that, according to the present assumption as 
to the number of the line called, the last or 
tenth latch is being moved past the last 
tooth on the trip bar, the bar is moved to 
bring the tooth into the path of movement 
of the latch, and the latch is tripped, thus 
releasing the three movable terminal levers 
associated with it, and permitting them to 
fall into engagement with the contact rod 
is 47. The conductors 32 and 33 extending 
from the upper two of the three tripped 
movable terminals are open in the contacts 
of the connecting relay i, this relay being 
energized at the time by current flowing 
through both of its windings. The third 
movable terminal s° of the three that have 
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been tripped is connected during this stage 
of the operation directly to the grounded pole 
of the battery by wav of the conductor 42 
and the closed contacts s” and is of the 
cam switch. Consequently the instant the 
tripped levers, fall against the contact rod 
s', the branch circuit 39 is completed di 
rectly to the ground from the circuit of the 
trunk line including the line relay and the 
calling device, and the line relay is ener 
gized through this branch-the branch 
through the calling device being at the mo 
ment open in the contacts e?--to attract its 
switch spring into engagement with its 
front contact, and reestablish the short cir 
cuit of the tripping magnets'. In this way 
the tripping magnets' in successfully per 
forming its office automatically renders 
itself inactive thereafter. 
While the actions described a hove have 

been taking place at the end of the trunk 
line associated with the automatic switch, 
the circuit of the trunk line extending from 
the line relay by way of the conductors 36, 
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28, 18 and 19 has been open in the contact 
e' of the levere's of the calling device, this 
interruption of the circuit persisting until 
the movement of the escapement wheel has 

5 carried the nose of the levere' past the con 
tact face of the lever e. During the inter 
val while the stepping magneteef the 
calling device is cut off by the interruption 
at contact e” from actuating current flow 
ing over the trunkline, it receives pulsations 
of current from the battery and commuta 
tort by way of the circuit which is com 
pleted through conductor 22 and the en 
gagement of the levere on the escapement 
wheel with the contact face of the lever e. 

. In the present instance, the calling device is 
arranged to hold the contacts e' open dur 
sing two steps of its movement, and to Sup 
ply pulsating current from the local source to 
effect this portion of its movement. The 
arrangement is such that the circuit is held 
open in the calling device long enough to 
permit the train of actions which have been 
described to take place at the other end of 
the trunk before the circuit is again closed, 
and to bring about the closure of the cir 
cuit at the calling device before the auto 
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matic switch at the other end of the trunk 
line has reached the point in its movement 

30. 

... second series of impulses to the calling de 
WC8. f 

After the pre-determined group of mov 
able terminals has been selected and tripped, 

35 as described in the foregoing, the rotation 
of the switch carriage continues uninter 
ruptedly; but the closure of the path direct 
to ground by way of the conductor 39, the 
contact rods and the engaging movable 
terminal, renders the intermittent short cir cuit applied by way of the interrupter brush 
st and the active segments ineffective to 
produce any pulsations of current in the 
branch of the line relay circuit extending 
to the calling device, -that is, assuming that 
the tripping occurred at a point beyond 
which there were other corrugations of the 
active segment to be traversed by the inter 
rupter brush during this stage of the oper 
ation. After leaving the last corrugation 
of the active segment associated with the 
gripping stage of the switch, the interrupter 
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brush s rides on to the long tooth of the 
active segment, and while it is moving over 
this tooth, direct paths to the grounded pole 
of the battery from the line relay circuit 
exist by way of both branch 38 and branch 
39. While the brush is movi g over the 

' long tooth of the active segmen, e cams 
at the bottom of the switch carriage is ad 
vanced to a point where the rollers of the 
cam stitch rides off of the elevated portion 
of the cam and on to the intermeliate por 
tion. As a result of this change the cam 

83 switch contact a separates from the contact 

where it commences the transmission of the ' 

SS 

s', thus removing, the ground connection 
from the conductor 40 extending to the 
third of the three movable terminals; the 
contacts separates from the contact s', 
and thereby disconnects the trip magnet is 70 
from the circuit, but does not move into en 
gagement with the contacts', and the con 
tacts' moves into engagement with the con 
tacts', thereby closing the circuit. of the 
conductor 52 in readiness top effect the de 
energization of the controlling relay k when 
the line relay l next closes its back contact. 
ihe spring s still remains in engagement 
with the Spring s, and the springs with 
the springs', to continue the supply of cur 
rent to the different portions of the circuit. 
As the Switch carriage advances, and while 
the interrupter brush s is still in engage 
inent with he long tooth of the active seg 
ment, the three movable terminals s”. ride 
up on the surface' of the insulating block or 
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cylinder slapon which the stationary ter. 
minals s are mounted, thus interrupting 
their engagement with the contact rods. 
An instant later the interrupter brush is 
moves off of the long tooth of the active 
segment, and in doing so interrupts the di 
rect path from the line relay circuit to 

90 

ground by way of the conductor 3S. As the 
ther path to ground by way of the con 

ductor 39 was interrupted a moment before 
by the operation of the cam switch and the 
breaking of the engagement of the movable 

95 

terminals with the contact rod s, this 
leaves current free to flow over the circuit 
of the line relay to the magnet e of the 
calling device at the other end of the trunk. 
Pending the resumption of the transmission 
of impulses of current from the other end 
of the trunk the escapement wheel of the 105 
calling device has been at rest, the local 
source of pulsations having moved the es 
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capement wheel far enough to carry the nose 
of the lever e past the contact lever e. 
The interruption of the short circuit of the 10 
calling device, therefore, as the interrupter 
brush moves off of the long tooth, causes 
the escapement wheel to take half a step, 
the step being completed when the inter 
rupter brush moves on to the next corruga- l] 5 
tion of the active segment. As the brush. 
moves on to and off of each succeeding cor 
rugation in the continuous movement of 
the switch carriage, the escapement wheel 
of the calling device takes one step for 120 
each consequent closure and interruption 
of the short circuit of its magnet e, and 
the calling device therefore keepspace in 
its movement with the movement of the au 
tomatic switch. . 
As the switch carriage rotates, the three 

movable terminals s” of the group that has 
been tripped, trail over the stationary ter 
nainals in their corresponding rows; but no 
disturbing circuit is completed by this mo- 130 

25. 



aes 
mentary engage:nent, ina Srinuch as if two 
novable terminals collected to contictor: 

3:2 ind 33 are held opei in the contacts of 
a'elay i, which is ei1 ergized as long as the 

Switch is no sing oil account of orit: Of its 
wiridings being connected iii militiities. With 
the power insignet. The passige of the 
imovable terminal connected with the Con 
cuctor 40 over certain of the stationary ter 
minals may cause the actuation of th: 
ciated testing reiay in but the circuits asso 
ciated with this reity are not at this time in 
condition to be affected by its movements. 
Under the assunption that the stationary 

terminals of the line with which connection 
is to ie completed are the thirty-sixth in 
order in the three rows over which the 
tripped movable terriliuas travel, as the 
carriage of the automatic switch S ap 
proaches the thirty-sixth terminals of the 
rows, the nose of the ever e' of the escape 
ment wheel approaches the projecting con 
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kee. As the interripter brush is rides on 
25 to this corrigation of the active segment s' 

y which corresponds to the thirty-sixth sta 
issary terminals of the rows, it deprives 
the stepping magnet e' of current, and per 
paits the escapement wheel of the calling 
Nevice to conplete the step which carries 
the nose of the lever e" into engagement 
with the contact lever e" and moves it to 
break its contacts e'. Engagenient between 
the nost of the lever e' and the face of the 

35 contact lever 8 completes the circuit by 
means of which impulses of current are sup 
lied from the local source t for the con 
inued operation of the escapement wheel 
juring the interruption of the trunk circuit 

as f the contacts of the lever e. 
After the branch of the line relay circuit 

which extends by way of the calling device 
has been interrupted in the contact e” of 
le lever 8', current still continues to flow through the line relay by way of the branch 
R8 which extends to the grounded pole of 
the battery by way of the interrupter brush 
" and the active segment of the inter 
rupter. Current continues to flow by way 

50 of this branch untikythe interrupter brush 
has ridden off of the errugation of the ac 
ti segments the engagement with which 
gadged the calling device to take the last 
big step that resulted in the interruption 

i, of the other branch of the line relay circuit 
in the contacts e". Consequently, when the 
path by way of the interrupter brush and 
the active segment is broken, the circuit of 
the line relay is left open in both of its 
branches, and the relay immediately acts 
to open its front contact and closits normal 
or resting contact. This happens, at thein 
stant when the movable terminals of the 
group that has been tripped come into en 

d5, gagement with the thirty-sixth in series, ac 
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it, face of the lever e° of the calling de 
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cording to the present assumption, of the 
st8tionary terminals in their corresponding 
rows. It will also be noted that by reason 
of this arrangement the movable terminals 
are prevented from stopping between the 70 
Stationary terminals, 

it will be remembered that in the opera 
tion of the cam switch while the switch car 
riage is traversing the long tootli of the 
it tellipter, the connection of the trip mag 
net with the circuit of the power magnet was 
l'oken, so that thereafter the continuation 
of the flow of current through the power 
Imagnet to effect the rotation of the carriage 
has been dependent entirely upon the con 
tinued closure of the branch of the power 
magnet circuit that extends to the grounded 
pole of the central battery by way of the 
front contact of the line relay. fe 
the instant the ling relay is operated to open 
its front contact the current ceases to flow 
in the energizing circuit of the power E. 
net, and the magnet releases its hold upon the 
clutch disk S' through the medium of which 
the rotation of the switch carriage is being 
effected. The carriage thereupon comes to 
'est with the selected, or tenth, group of 
movable terminals in engagement with the 
thirty-sixth set of stationary terminals in 
order in the corresponding rows. 
As current ceases to flow in the winding 

of the power magnet s', it also ceases to 
flow in the winding of the connecting relay i 
that is connected in parallel with the power 
magnet winding in the power circuit. If, 
now, no current is circulating in the second 
winding of the connecting relay, that relay 
will be definergized and wilf permit its 
switch si:ligs i. i and i to close upon 
their normal contacts, thus extending the 
circuit of the conductors 32 and 33 connected 
with the first two movable terminals of the 
group to the ringing generator 2 by way of 
the resting contacts hand h” of the ring 
ing relay h, which at this time is not ener 
gized. Whether or not current is flowing 
at this juncture in the second winding of 
the connecting relay depends upon whether 
or not the testing relay m, is receiving sufi 
cient current for its energization. This, in 
turn, depends upon the busy or idle condi 
tion of the line with which the automatic 
switch has brought its selected movable ter 
minals into connection. If the line is busy, 
it will he either because a plug is inserted 
in the answering spring jackh associated 
with the called line, or because some other 
automatic switch has completed connection 
with the line at other stationary switch ter 
minals to which the line is multiplied. The 
presence of the plugin the answering jack l, 
of the called line provides a path of low re 
sistance, by way of the winding of relay e" 
of the cord circuit, for current to flow to 
the grounded pole of the battery through 180 
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the circuit which extends from the free pole 
of the battery by way of the winding of 
the cut off relay p and the conductor 7 to 
the sleeve of the answering jack b. Con 
sequently, when the circuit through the test 
ing relay and the relatively high resistance 
of the coil mincluded in series with the relay winding is brought through the third 
stationary terminal of the selected line into 
parallel relation with the low resistance 
branch extending to earth by way of the re 
lay c' of the connecting cord circuit, so much 
of the total current flow is diverted from the 
branch containing the testing relay m, that 
the relay does not receive enough current 
for its actuation. The switch springs of the testing relay, therefore, remain in engage 
ment with their normal or resting contacts, 

20 
and although current has ceased to flow in one winding of the connecting relay & 
on account of the opening of the power 
magnet circuit, it continues to flow in the 
other winding by way of the conductor 24 
and the closed contact of the testing relay. 
Hence, if the selected line is found to be 
busy by reason of the presence of a plug 
in its answering jack, the connecting relay 
is not released, and the circuit of the trunk 

30 
line remains open in the contacts of this 
relay, thus preventing interference with the 
connection that has already been established 

4. 

4. 5 

with the line by way of its answering jack. 
in case the selected line is busy by reason 

of having been connected with at the sta 
tionary terminals of some other automatic 
switch to which it may extend, the testing 
relay on of the automatic switch which I as 
sume is trying to make connection with the 
line is prevented from being actuated in the 
same manner that it is prevented where the 
line is made busy by a connection at its an 
swering jack, as described above; that is, so 
much of the current flowing in the third con 
ductor 7 of the selected line by way of the 

5 winding of the cut off relay p is diverted by 
a path to be later pointed out from the test 
ing relay n of the automatic switch whose 
operation I am now considering, that the 
testing relay is not operated, and conse 
quently the energizing circuit of the second 
winding 
closed. 
If the selected line is idle, the instant the 

of the connecting relay remains 

... movable terminals of the automatic switch 
5 5 

60 
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engage and come to rest upon the stationary 
terminals of the selected line, the entire cur 
rent flow which the winding of the cut off 
relay p permits in the third conductor of the 
line, passes through the circuit including 
the winding of the testing relay m, and the 
resistance coil m. This flow of current is 
sufficient to energize the testing relay, and 
the relay thereupon attracts its switch 
springs from their normal or resting con 
tacts, and in doing so interrupts in its con 
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tacts m the flow of current through the sec 
ond winding of the connecting relay i. As 
the flow of current in the first winding of 
the connecting relay ceased the instant cur 
rent ceased to flow in the power magnet cir 
cuit, the connecting relay is now rendered 
inert, , and permits the retraction of its 
switch springs to extend the main conduc 
tors of the automatic switch to the ringing 
generator 2, and to close, by way of its con 
tacts i and conductor 41, a short circuit of 
the resistance coil m in the circuit of the 
testing relay. Thus the operation of the 
testing relay upon coming into connection 
with an idle selected line permits the appli 
cation of ringing current to that line, and 
also reduces the resistance of the branch of the circuit containing the testing relay m. 
by short-circuiting the resistance coil m. 
so that when the testing branch of a sub 
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85 
sequently calling trunk is brought into pal'- 
allel with it, the second testing relay does 
not receive current enough for its actuation, 
and consequently prevents the associated 
switch from completing the connection. In 
the immediately preceding portion of the 
specification I have described the operation 

90 

which follows the interruption of the cir- . 
cuit by way of the front contact of the line 
relay it, the consequent deemergization of the 
power magnet s' and the stopping of the 
-switch. Another result consequent upon the 
deenergization of the line relay by reason 
of the opening of its energizing circuit at 
the calling device E and at the interrupter 
brush s', is that a circuit is completed by 
way of the back or normal contact of the 
line relay which results in short-circuiting 
the winding of the controlling relay k, this 
circuit being traceable from a point between 
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the resistance coil k' and the winding of the 
controlling relay k, by way of conductor 53, 
contacts i of the -relay i, conductor 52 and 
the contacts s, s” of the cam switch to 
earth by way, of the back contacts of the line 
tact springs s” and s” of the cam switch 

- were held out of engagement with each other 
during the first or “level” selecting, stage of 
movement of the automatic switch, and were 

110 
relay i. It will be remembered that the con 

115 
brought into contact at the commencement - 
of the second or line selecting stage of 
movement of the switch. Consequently, the 
deénergization of the line relay l during the 
second stage of movement of the automatic 
switch is made effective to short circuit and 
render inert the controlling relay k. The 
retraction of the switch springs of the con 
trolling relay k opens the branch 38 of the 
line relay circuit at switch contacts k", 
shifts, in its switch contacts k, the control 
of the front contact of the line relay from 
the power magnets' to the energizing wind 
ing of the controlling relayi, breaks the 
locking circuit of the controlling relay ic in 
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zation of the relay f' that controls the 
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65 ductor 15 and the calling supervisory lamp, 

28 

the contacts k", and closes one of the inter 
ruptions in the conductor 48 of the busy test 
circuit at the switch contactsk. 
The above described candition, wherein 

the selected set of movable terminals is at 
rest in engagement with the selected set of 
stationary terminals, and both controlling 
relays i and k are deinergized, exists until 
the line relay l is again energized to attract 
its armature and close its front contact. 
This energization of the line relay l is ef 
fected by the subseillent operation of the 
calling device E which I shall now describe. 

It will be remembered that the last half 
step of the calling device which opened the 
contacts e' and thus interrupted the cir 
cuit of the line relayl, also completed the 
local stepping circuit for the actuating mag 
net e of the calling device. Consequently, 
while the above described changes of the 
switching mechanism are taking place at the 
other end of the trunk line, the stepping 
magnet of the calling device causes the es 
capement wheel e' to continue its return 
movement until, at the instant immediately 
preceding the last half step which brings 
the escapement wheel into its home position, 
the end of the lever e' rests upon the tip of 
the nbse of the contact lever e". Upon the 
cessation of the pulsation of current in the 
local stepping circliit that has advanced 
the escapement wheel to this position the 
stepping magnet e' is deemergized, the last 
half step is taken, the contact lever e' falls 
upon its an vil, closing contacts é', and the 
insulating luge" carrie by the escapement 
whee: ' )rought against the switche' and 
calises its several member's to move into en 
gagement with each other. The operation 
of the switche" completes the energizing. 
circuit 2:3 of the releasing magnet aSSO 
ciated with the manually operated key f', 
and also closes a short circuit of the resist 
ance coil of included in the circuit') f the re 
lay d. it will be remembered that the pres 
tnce of the resistance coil d' in the circuit of 
the relay d" has heretofo'e prevented sili 
cient current for the energization of that 
relity Froin flowing through the circuit. 
although enoigh has passed for the energi. 

illumination of the trunk busy signal lamps 
f* and f". The increase in current flow con 
secuent upon the completion of the short 
circuit about the resistance coil d' by the re 
turn of the calling device to its normal or 
home position causes the relay d to attract 
its switch springs against their alternate or 
front contacts. In the movement of the 
switch springs d", the energizing circuit of 
the relay dis interrupted by way of the 
branch extending through the switch e' of 
the calling device, but is completed by way 
of the branch extending through the cont 

lay (i. 
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at of the connecting cord circuit. The 
switch spring d of the relay d is arranged 
to clipse one of its contacts before it inter 
rupts the other, in order that the attraction 
of the switch spring may cause no interrup 
tion in the flow of energizing current 
through the relay. The other switch 
springs d and d operate in the energization 
of the relay d. to complete the comecting 
cord circuit in their front or alternate con 
tacts, the switch spring d" at the same time 
interrupting the connection of the con 
ductor 19 with the tip of the calling plug, 
and thus disconnecting the calling device 
from the cord circuit. The Switch spring 
d of the relay d is so related to its alternate 
contact and the sequence of operation of the 
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devices is such that the circuit of the con 
ductor 13 is closed in the front contact of 
the relay before the circuit by Way of the 
back contact is interrupted. As a result of 
the changes, described above consequent 

85 

upon the return of the calling device E to its 
home position, the key is released, and the 
circuit of the trunk line is extended thro' gh 
the connecting cord circuit to the line of the 
calling subscriber. 
The extension of the conductors of the 

trunk line to the windings of the repeating 
coil c." in the connecting cond circuit com 
letes a circuit for the energization of the 

line relay it at the other end of the trunk by 
way of coil dictor 28 of the trunk, conductor 
13 of the cord circuit and the interposed de 
vices through which these conductors ex 
tend. The energization of the line relay 
causes its switch spring again to close upon 
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its front contact, and this complete air cuit through the winding of the controlling 
relay by way of the contacts s, 8' of the 
cal skitch, the conductors. 56 and 45 and 
i.e. switch contacts of the controlling re 

fle conletion of this circuit causes 
the controlling rejay i to attract its switch 
springs against their front contacts and 
shift the circuits which the switch springs 
control. The engagement of the switch 
s: irig f" with its front contacts shifts the 
circiit of the power magnet so as to put it 
it (: ); ition to be closed upon a subsequent 
energizatio of the controlling relay k; the 
closle of the switch spring #8 upon its front 
contact completes a local locking circuit for 
the controlling relay i, so that that relay 
\sil Femain energized after the circuit is 
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Jiroken at the front contact of the line relay . 
l, the closure of the switch spring it upon 
its front contact applies current from the 
busy-back interrupter to the conductor 43 
so that if the selected line is in use current 
will flow by way of conductor 37 to con 
ductor 29 of the trunk line and thence to 

2. 

conductor 14 of the connecting cord circuit 
to transmit a characteristic tone to the op 

e 

erator and the calling subscriber and cause 18 
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the intermittent illumination of the calling 
supervisory lamp. c. to indicate. that the 
called line is busy; and the closure of the 
switch spring i upon its front contact com 

10 

15 

pletes a circuit which, upon a subsequent de 
energization of the line relay l, is made 
active to effect the operation of the con 
trolling relay . . . . 

In the condition which now exists the 
calling subscriber's line is extended by Way 
of the connecting cord circuit to one end of 
the trunk line, and the called subscriber's 
line, assuming it to be idle, has been selected 
and is connected to the other end of the 
trunk line, this end of the trunk line at this 
time being disconnected from the end that 
extends to the line of the calling subscriber, 
and being connected to the ringing current 

25 

30 
his telephone from its switch hook in re 

generator by way of the normal or resting 
contacts of the ringing relay h. The Super 
visory relay in of the trunk line, which is 
connected in the circuit over which ringing 
current is flowing to the called line, is 
adapted to be irresponsive to, the alternat 
ingringing current that passes through it 
while the telephone at the called substation 
is resting on its hook, but to respond and 
draw up its armature when the resistance of 
the circuit is reduced by the lifting of the 
receiver. When the called subscriber takes 

sponse to the call, the Supervisory relay in 
closes its contact and completes an energiz 
ing circuit for the calling supervisory relay 
c' of the connecting cord circuit and for the 
ringing relay h of the trunk by Way of the 
conductor 14 of the connecting cord circuit. 

40 

the conductor 29 of the trunk circuit and the 
conductors 37 and 44, including the switch 
spring m. on its front contact and the con 
tacts of the supervisory relay in. The con 
sequent energization of the calling Super 
visory relay cof the connecting cord circuit 
extinguishes the calling supervisory lamp 
r", and thus indicates to the operator that 
the called subscribner has answered; and the 
ene1gization of the ringing relay h discon 
nects from the ringing generator Z the end 
of the trunkline terminating in the movable 
terminals of the automatic switch, and con 
nects this end to the other end of the trunk 
line, thus completing a conversational cir 
cuit between the calling and the called sub 

55. 
scribe's. The energization of the ringing 
relay is maintained by means of another 
winding having an energizing circuit in 
cluding the front contact of line relay l, 

60 

called stubscriber. 

es 

conductors 45, 46 and 11. and cam switch 
contacts s and s”, which is closed in the 
contacts h° of the relay after the relay is 
initiahy energized by the response of the 

This locking circuit for 
the ringing relay is unde; the control of the 
line relay l, so that it is maintained only so: 
long as the line relay is energized and its 

29 

switch spring resting against its front con 
tact. 
from operating to apply ringing current to 
the line of the called subscribe winen that 
subscriber replaces his telephone upon its 
hook at the end of the conversation. 
The lines of the two subscribers are now 

connected for conversation, the two super 
Yisory lamps (; and c associated with the 
cord circuit are extinguished, and the trunk 
lamps f, f', associated with the multiple 
jacks of the trunk are lighted to guard the 
busy trunk against intrusion at these points. 
When the conversation is finished the call 
ing subscribe' by replacing his telephone on 
its hook causes the illumination of the lamp 
6, and the called subscriber by replacing 
his telephone causes the illumination of the 
lamp c. associated with the connecting cord 
circuit. The control of the called sub 
scriber over the associated supervisory lamp 
of the connecting cord circuit is effected 
through the medium of the trunk super 
visory relay n, which, when the called sub 
scriber hangs up his receiver, breaks the cir 

It serves to prevent the ringing relay. 

70 

cuit over which current is flowing for the energization of the calling supervisory relay 
of the connecting cord circuit and for the 
energization of the ringing relay h. But, 
as I have explained, the ringing relay also 
receives energizing current through its other 
winding, so that it does not now become 
inert and reapply ringing current to the 
line. When the operator perceives the illu 
mination of both supervisory lamps she 
takes down the connection. The removal of 
the connecting plug from the spring jack f 
of the trunk line breaks the circuit by means 
of which cu, rent has been flowing through 
the winding of the line relay during the 
continuance of the connection, and this re 
lay, becoming inert, permits its switch 
spring to fall back upon its normal or rest 
ing contact. Thereupon a circuit is com 
pleted which extends by way of conductors 
52, spring contacts.s, s”, of the cam switch, 

0. 

conductor 52, switch spring it of relay i, 
conductor 54, winding of relay k, conductor 
11, switch springs sands", to the free pole 
of battery D. The closure of this circuit 
energizes the controlling relay.k and causes 
it to attract its Switch springs against their 
front or alternate contacts. The closure of 
the switch spring k of the relay k upon its 
front contact completes a locking circuit to 
maintain the energization of the relay, and 
the closure of the switch spring it upon its 

20 

front, contact completes the circuit of the 
ower magnets", the circuit having been 

- s 

previously closed to this point in the switch 
contacts j of the controlling relayi, which 

circuit of the trunkline was completed to 
the connecting cord circuit upon the closure. 

25 

it will be remembered, was energized and locked in its energized position when the 

i30. 



O 

JS 

20 

25 

30 

SS 

40 

BO 

of the contacts e” of the calling device. 
Inasmuch as one of the w inclings of the con 
necting relay i is in paralie with the wind 
EE of the power magnet, the connecting 
relay and power magnet are simultaneously 
energized, the power magnet to effect the 
return of the switch carriage to its normal position, and the connecting magnet to keep 
he movable terminals of the automatic 
switch disconnected from the balance of the 
trunk circuit during the return movement of 
the switch, in order that the passing of the 
movable terminals over the stationary ter 
minals of other lines may have no disturb 
ing effect upon them. . 

have heretofore explained how the sec 
ond energization of the power magnet causes 
the switch carriage to execute a movement 
in the reverse direction from that in which 
it moves when the power magnet is first 
energized. As the switch carriage moves 
toward its home position the selected mov 
able terminals trail over the stationary ter 
ninals in the corresponding rows--but, as 
have explained, without producing any dis 
turbing effect-the can switch operates its 
switch springs as the elevated portion of the 
cam disk passes the actuating lever of the 
switch, and the interrupter brush Intermit 
tently makes and breaks contact with the 
active interrupter segment. But the opera 
tion of these circuit controlling mechanisins 
during the return of the switch carriage is 
ineffective to interfere with the returr move 
ment or to complete any disturbing circuit. 
As the switch carriage arrives at the end of 
its return movement the roller at the end of 
the actuating lever of the cam switch rides 
down into the depression in the cam plate 
and permits the switch spring a' to sepagate 
from its associated springs", and the switch 
spring s to separate from its associated 
springs. As it is through the contacts 
controlled by these sets of switch springs 
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turn to their normal 
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that the current is supplied for the energiza 
tion of the various instrumentalities in 
volved in the operation of the automatic 
switch S and its associated devices, the in 
terruption of these contacts stops the return 
movement of the switch, and permits all of 
the associated relays to become inert and re 

- - - - - positions. The auto 

matic switch and its associated instrumen 
talities are thus restored to a condition in 
readiness to respond to another call and 
establish another connection. 
The resistance of the windings of the 

various devices employed in my system, and 
the electromotive force of the battery may 
ordinarily be of any convenient value. One 
set of values which I have found suitable in 
operating the system as shown is as follows: 
The central battery D, approximately 24 
volts; the line relay land the stepping mag 
net e of the calling device, each 400 ohns; 

understood that in practic 
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the power magnet st', 56 ohms; the trip 
magnet 8", 30 ohms; the controlling relay : 
and resistance k in series there with, 103 
ohms; the controlling relay i, 100 ohms; the 
test relay m, 80 ohms; the resistance in in 
series therewith, 500 ohms; the connecting 
relay i, 100 ohms in each winding; the ring 
ing relay h, 100 ohms in each winding; the 
relay of in the conductor 25 extending to the 
sleeve of the answering plug. 80 ohms; the 
resistance c in the conductor controlled by 
this relay, 113 ohms; the relay d controlling 
the continuity of the cord circuit and the 
connection of the calling device there with, 
83 ohms; the resistanced in series with this 
relay, 700 ohms; the relay f that controls 
the illumination of the trunk busy lamps, 30 
ohms. The other devices which have not 
been specifically mentioned in the forego 
ing-including the repeating coils, and the 
cut-off, line and supervisory relays-have 
resistance values and characteristics such as 
are usual for these parts. 
For the sake of greater simplicity of illus 

tration in the circuit diagram I have shown 
a number of central atteries D. and have 
it strated : number of the conductors as 
extending directly to earth instead of to tie 
grounded pole of the battery; but it will be 

2 a single central 
bittery night properly be employed, sid 
that the concii torna entioned above, might 
extend directly to the retuin pole of this 
battery. - 

II, a der that this specification. ii)ay con 
stitite a clear and correte disclosure of the 
syster of my invention. I have described in 
detail a number of novel instrumentalities. 
devised for se in connection with my sys 
tem, which I am not specifically claiming 
herein but am reserving for ry other co 
pending applications. Serial Nos. 418,124 
(Patent No. 22.802, May 25, 1909), 418,126 
and 418.127, filed February 27, 1908. 

I claim 
1. In a telephone trunk system, the com 

bination with an electro-magnetically, con 
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trolled connecter switch, of an electro-mag 
netically controlled calling device adapted 
to be operated by pulsations of current, a 
divided circuit including the magnet of said 
calling device in its undivided portion, a 
source of current arranged to cause a flow 
of current through the circuit, a commutator 
in one of the branches of said divided cir 
cuit adapted intermittently to interrupt the 
flow of current in the circuit, a contact de 
vice in the other branch of Said divided cir 
cuit operated in the movement of said con 
nector switch to intermittently interrupt the 
Aow of current in the circait, and a switch 
controlled in the operation of said calling 
device for alternatively completing the cir 
cuit of one or other of said branches. 

2. In a typhone trunking system, the 
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combination with an electro-magnetically 
actuated calling device, of a connector 
switch, a contact device associated with 
said connector switch, and operated in 
the movement thereof adapted to cause 
an intermittent flow of current through 
the magnet of said calling device, a 
local interrupter associated with said call-. 
ing device and adapted to supply pull 
sations of current thereto, and a switch 
associated with said calling device adapted 
temporarily to disconnect the connector 
switch contact device from the circuit of the 
sending device magnet, and to connect local 
interrupter in its place. - 

3. The combination with a telephone 
trunk line, of an automatic switch associated 
with the trunk line at one end and adapted 
to connect the same with other lines, a call 
ing device at the other end of the trunk 
adapted to be set to control the operation of said automatic switch through any prede 
termined range of its movement, a switch 
associated with said trunk, adapted in one 
of its alternative positions to connect said 
calling device with the trunk, and in the 
other of its positions to complete the talk 
ing circuit of the trunk, and means actuated by said calling device upon its return to 
normal position to actuate said switch, 
whereby the calling device is disconnect , 

35 

40 

and the talking circuit of the trunk is com pleted. 
4. The combination with a trunk line, of 

an automatic switch associated with the 
trunk line at one end and adapted to con 
nect said trunk line with other lines, a call 
ing device at the other end of the trunk 
adapted to be set to control the operation 
of said automatic connector switch through 
any predetermined range of its movement, 
means made operative in the movement of 
said automatic connector switch adapted to 
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control the movement of said calling device, a manually operated key adapted upon ac 
tuation to bring said automatic connector 
switch and said calling device into operative 
relation, a latch for holding said manually 

... operated key in its actuated position, and a 
trip magnet associated with said key and 
adapted to be energized at the end of the 
movement of said calling device to release said manually operated key. 
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5. The combination with a trunk line, of 
an automatic switch associated with the 
trunk line at one end and adapted to con 
nect said trunk line with other lines, a call 
ing device at the other end of the trunk 
adapted to be set to control the operatién of 
said automatic - connector switch, means 
made operative in the movement of Said au. 
tomatic connector switch adapted to control 

to 

the movement of said calling device, a manu 
ally operated key adapted upon actuation 

ring said automatic connector switch and 

3. 

said calling device into operative relation, 
a latch for holding said manually operated 
key in its actuated position, a trip magnet 
associated with said key and adapted to 
move the latch to release the key, a switch 
adapted to disconnect said calling device 
and complete the talking circuit of the 
trunk, and means made operative at the end 

- of the movement of said calling device to 
actuate said trip magnet and said switch. 

6. The combination with a trunk line, of 
an automatic switch associated with the 
trunk line at one end and adapted to con 
nect said trunk with other lines, an electro 
magnetically actuated calling device at the 
other end of the trunk adapted to be set to 
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80 
control the operation of said automatic con 
nector switch, said electro-magnetic calling 
device being adapted to be actuated by im 
pulses of current in its magnet, means asso. 
ciated with the connector switch adapted in 
the movement of said connector, switch to produce impulses of current for the opera 
tion of said calling device, means associated 
with said calling device for producing, im 
pulses of current for its actuation, and a 
switch actuated in the movement of said 
calling device adapted temporarily to dis. 
connect the magnet of the calling device 
from the current pulsations produced by the 
connector switch, and to connect the mag 
net with the pulsations produced by the 
means associated with the calling device. 

7. In a telephone system, the combination 
with a trunk line of a connector switch at 
ane end of said line comprising a plurality 
of stationary terminals arranged in paral 
lel rows and a plurality of normally inac 
tive movable terminals corresponding with 
said rows of stationary terminals and 
adapted to traverse the same, means for 
moving said movable contacts in one direc 

...tion and in two stages, mechanism made 
operative during the first stage of move 
ment of said movable contacts to render 
active a particular one of the same, means 
made operative during the second stage of 
movement of the switch adapted to bring 
the selected movable terminal into engage 
ment with a particular stationary terminal 
in the corresponding row, a calling device 
at the other end of the trunk, said calling 
device being adapted to move in two stages, 
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switching mechanism operated in the first 
stage of movement of said calling device 
and adapted to control the movable termi 
nal selecting mechanism of the connector 
switch and other switching mechanism 
operated in the second stage of movement 
of said calling device adapted to control the 
operation of the stationary terminal select 
ing means of the connector Switch. 

8. In a telephone system, the combination 
with a trunkline, of a connector switch at 
one end of the trunk line comprising a plu 

2 

25 
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rality of slationary terminals and a plu 
rality of normally inactive movable termi 
inals adapted to be caused to traverse said 

! stationary terminals, means for selecting 
5 and rendering active a particular: one of 

said movable terminals, the movable termi 
ral selected being dependent upon the ex 
ibent to which the movable terminals have 
been displaced from their normal position 

30 at the time the selecting means is actuated, 
imeans for causing the nowable terminal 
thus 'selected to select and complete connec 
tion with a palcular stationary terminal, 
the stationary 

16 dependent upon the degree of displacement 
of the movable contacts from their normal 
position at the moment the stationary ter 
rainal selecting means is operated, an elec 
trically controlled Icalling device at the 

20 other end: of the trunk, switching mecha 
aim psociated with said, connector switch 
for controlling the movement of said call. 
ing dewide, switching mechanism associated 
with said calling device, and means for 

26 operating said switching mechanism at the 
edid of a predetermined movement of said 
ioalling device to effect the operation of the 
movable terminal selecting means, and for 
operating said 'switching mechanism at the 

30 end of an additional predetermined move 
ment of said, calling device to effect the 
operation of said stationary terminal select 
ing medics. . . . .''' 

9. In a telephone system: the combination 
35 with a trunkline, of a connector switch at 

orie end of the trunk line comprising a plu 
rality of stationary terminals and a plural 
ity of normally, iihaetive movable terminals 

- adapted to be catasetd, to traverse said sta 
'40} tionary terminals, means adapted to select 

and render active a particular, one of said 
movable terminals, the particular Baovable 
terminal selected being dependent upon 
extent to which the movable terminals have 
been ; displaced from their normal position 
at the tine the selecting means is actuated, 
an electrically actuated calling device at the 
other end of the trunk, switching, mecha 
nism associated with said connector switch 
and operated in the movement thereof for 
controlling the movement of said calling de 
wide, switching mechanism associated with 
said calling device, and means made effec 
tie. After a predetermined movement of 
said calling device to operate said switching 
aechanish to effect the operation of the 
novable terminal, selecting means of the 
connector Switch, . . . . . . . . . . . 

; : 10. In a telephone system, 

As 

. . . . . 
the combina 

80tion with a trunkline of a contaector ?witch having al plurality of stationary terminals 
and a plurality of normally inactive mov to be moved over means for controlling the movement of said able, ?terminals adapted 
said stationary terminals, electro-magnetic 

65 mechanism adapted to select and render ac 

terrhinal: selected being also 

the 
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tive a certain one of said movable terminals, 
eleetro-magnetic mechanism adapted to , 
cause said selected movable terminal to 
select and complete connection with a cer 
tain one of said stationary terminals, a 
calling device at the other end of the trunk, 
and switching mechanism associated there 
with and adapted after a certain predeter 
mined movement of said calling device to 
cause the operation of the movable terminal 
selecting mechanism of the connector 
switch, and after an additional predeter 
mined movement to cause the operation of 

- the stationary terminal selecting mechanism 
of the connector switch. 

11. In a telephone system, the combina 
tion with a trunk line, of a calling device 
at one end of the line, a connector switch 
at the other end df the line, a magnet as 
sociated with the calling device for control 
ling the movement thereof, a switch asso 
ciated with the connector switch and oper 
ated in the movement thereof for control 
ling the flow of current through said calling 
device, electromagnetically actuated mecha 
lism for controlling the movement of the 
connector switch. and a switch associated 
with the calling device and operated in the 
movement thereof for causing the operation 
of said electrically actuated mechanism to 
control the operation of said connector 
switch. 

12. In a telephone system, the combina 
stion with a trunk line, of a calling device 
at one end of the trunk line, an automatic 
connector switch at the other end of the 
trunk line, a magnet for controlling the 
aovement of said callirig device, a switch 
operated in the movement of said connector 
switch for controlling the flow of 'current 105 
through said calling device magnet, means 

; for causing the movement of said connector 
switch, a magnet controlling the application 
of said means to the switch to move the 
same, a switch at the other end of the trunk 

1 adapted to be operated to, cause the ener 
gization of: said controlling magnet. of the 
:eonnector switch to cause the movement of 

;: the same, and a switch operated by said cal 
iing device, to cause the deÉnergization of 
said controlling magnet to stop, the connec 
tor: switch. . . . . . . . . . . . . . . . 

13. In a telephone system, the combina 
'tion with a trunk line of a calling device 
at one end of said trunk line", a connector 
switch at the other end of said line, an elec 
tro-magnet adapted to., control the move 
liment of: said calling device, a switch oper 
"ated in the movement. of said connector 
switch and adapted to control the flow of 125 guiteit, through the cbntrolling magnet of . 
the calling device, electrically, actuated 
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extending the circuit of the trunk, and a 
circuit completed in the closure of said con 
tacts adapted to control the energization of 
the electrically actuated controlling means 
of the connector switch. 

14. In a telephone system, the combina 
tion With a telephone trunk line and a plug 
and Springjack for completing connection 
thei'ewith, of a calling device at one end of 
the trunk, a connector switch at the other 
(end of the trunk, a magnet controlling the 
movement of said calling device, a switch 
Operated by Said connector switch for con 
trolling the actuation of the magnet of the 
calling device, electro-magnetic mechanism 
adapted to control the movement of said 
CO)Ilector Switch, an energizing circuit for 
Said electro-magnetic mechanism, and a 
Switch actuated in the movement of said 
calling device, said energizing circuit for 
the electro-magnetic mechanism of the con. 
nector Switch being under the joint control 
of the aforesaid plug and springjack of the 
triank and the switch E. with said 
calling device. 

15. In a telephone system, the combina 
tion with a trunk line, of a calling device 
at one end of the trunk line, means adapted 
to eause the movement of said calling de 
yice. Switching mechanism operated twice 
by the calling device in the course of the 
movement thereof and adapted upon each 
operation to alter the flow of current in the 
circuit of the trunk line, the relation of said 
switching mechanism to the calling device 
being variable at will to vary the interval 
between the commencement of movement of 
the calling device and the operation of the 
Switching linechanism and between the first 

40 and second operations thereof, and an elec 
trically controlled connector switch at the 
other end of the trunk line adapted to be selectively responsive in its operation to the 
length of the said intervals between alter 

45 

55 

60 

ations of current flow, as determined by the adjustment of the switching mechanism of 
the calling device. 

15. In a telephone system, the combina 
tion with a trunk line, of a connecting 

50 switch at one end of said line having a plu 
rality of stationary terminals and a moving 
terminal adapted to bp brought into en gagement therewith, an electro-magnetic 
Switch. adapted when actuated to keep the 
trunk line disconnected from said mov 
able terminal, electro-magnetic mechanism 
adapted to control the movement of Said 
movable terminal, an energizing circuit for 
said electro-magnetic switch and said elec 
tromagnetic mechanism adapted to keep 
the switch energized to maintain the discon 
nection of the trunk line from the movable 

65 

termina during the operation of the mov 
ing mechanism, and a switch adapted to 
control said energizing-circuit to top the 

s 

moving contact and simultaneously extend 
to it the circuit of the trunk line. 

17. In a telephone system, the combination 
With a trunk line, of a connector switch at 
One end of the trunk line, said switch com 7 
prising a plurality of stationary terminals, 
a movable terminal, and means adapted to 
cause the Same to traverse said stationary 
terminals, a source of ringing current, an 
electro-magnetic switch controlling the ap 
plication of said ringing currefit to the trunk 
line, said electro-magnetic switch being 
adapted, when energized to keep the mov 
able terminal of the connector switch dis 
connected from the source of ringing cur 
rent and being adapted when dein 
ergized to apply the same to the movable 
terminal, an energizing circuit for said elec 
tro-magnetic Switch, and means, adapted to 
render said energizing circuit active durin 
the movement of said connector switch and 
to render the same inactive to cause the de 
energization of the electro-magnetic switch 
and the application of ringing current upon 
the stopping of the connector switch. 

18. In a telephone system, the combina 
tion with a trunk line, of a connector switch 
at one end of said trunk line, said switch 
comprising stationary terminals, movable 
terminals, and means for causing said mov 
able terminals, to traverse said stationary 
terminals, subscribers’ lines connected wit 
said stationary terminals, a source of ring 
ing current, an electromagnetic switch 

75 

8. 

35 

90 

95 

adapted when deinergized to apply ringing of 
current from said source to the subscriber's 
line with which the trunk line is connected, 
an energizing circuit for said electro-mag 
netic switch, means for making said circuit 
active during the movement of the movable 
terminals of said connector switch and for 
rendering the same inactive upon the stop 
ping of said movement, whereby ringing 
current is applied when the moving termi 
nals of the switch stop' in contact with-the 
stationary terminals. 

with a trunk line, of an automatic switch 
at one end of said trunk line, said switch 
comprising a plurality of stationary con 
tacts, a movable contact, and means for 
causing said movable contact to traverse 
said stationary contacts, subscribers' lines 
connected, with said stationary contacts, a 
source of ringing current, an electro-mag 
netic switch adapted to be de&nergized upon 
the stopping of the movable contact, and to 
apply said ringing current to the trunk cir 
cuit to ring the line upon the terminals of 
which the movable contact of the automatic 
switch comes to rest, an electro-magnetic 
switch adapted to disconnect the source of 
ringing current from the trunk and close the 
talking circuit of the trunk, and nean.S. tin 
der the control of the called line adapted to 

Of 

19. In a telephone system, the combination s 
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it the operation of Sai 
ch. iii) on the 'espons 

Sciers, 
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g with 5 runk line, of means to liking con 
nection with the trunk line at one end, a 
:ailing device at this end a tiated to be 
big fight into operative relation with the 
tlinic line and thereby alter flow of 
current; therein, switching ra 
giated with Saiki calling device 3ted 
alter the flew of cirrent in the trunk line 3, 
;linber of times in the course of operation 
of said citing device, said Switching mech 

is arisin being adapted to be set to cause said 
alteration to take place at predetermined 
intervals in the operation of said device, in 
attoratic switch as, the other end of sai 
trink line, said switch comprising a plural 
ity of stationary termiaals, and a plurality 
of movable terminais adapted to traverse 
said stationary terminals, and electro-mag. 
netically controlled mechanism associated 
with said automatic switch and responsive 
to aiterations of current flow in the circuit 
of the trunk line, said electro-magnetic 
mechanism being adapted to start the move 
ment of said switch in response to the alter 
ation of current floxy following the bringing 
with the trunk line, being adapted to effect 

, the selection of a particular gile if said mov. 
able terminals in res; onse to an alteration 

4 oil current flow produced is th: operation of 
said calling device, being adapted to cause 
said selected nowable terminal to select, and 
stop upon 8 certain stationary terminal in 
response to another alteration of current 
flaw produced in tie operation of said call 
- ;e, and ileing adapted to 'estore 

ponse to the alteration of current flow 
produced by the disconnection of the con 
r a nearns at the other end of the trunk. 

in a telephone systein, the combina 
l, a trunk line, of inea is at one end 

the trunk line adapted to produce : Se 
3ries of alteraticiis in the carrent flow 
ini line, a Switch at the other end of the 

5 

fi 
trality of stationary ierminals aris pirai 
ity of novelle terminals adapted to traverse 
said stationary terminals, and electra imag 
getic :echanism responsie to alteratic is of 

the trak i 

ping of said switch; and tile s 
particuliar royalie télina and 
tic tion: ta'inin: 

3. s 

i;3 ag 7 jeing : 
i: 
alteration of cars fit igw is 
irgi': o axis, pied to seieci. it 

ina; iii}{}sh as 
flow in the line : { 

in a telepholie Swster, the combination. is a telep yster, t Glity 

of said calling device into operative relation 

icinatic switch to its normal positio), 

it said 

is line, said Swiei) :omprising a plu 

3 of 

; ;fter : 
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degree of displacement, if the loyable ter. 
rain its from their notinii position, being 
adapted to cause Said Selected mov aile ter 
minal to select, and stop up?: a particular 
stationary ter:litial upon at tier alteration 
of current flow, and being a tapted to restore 
the switch to its normal position is on an 
their alter'; it: ); cirrent flow in the trunk 

elone system, the combina 
rink line, of means at one end 

said titank line adapted to produce a 
series of alterations in the current flow 
therein, said means being adapted to eanise 
said alterations to follow each other at any 
desired intervals, a connector switch at the 
other end of the triaak line comprising a 
plurality of stationary terminals arranged 
it parallel rows, a pitiality of normally in 
active movable terinitials, each movable-ter 
trina being adapted to traverse a particu 
lar row of stationary terminals, means 
adapted to cause the movement of said mov 
able terminals over said stationary termi 
nals, selecting mechanism adapted to select 
and render active a particular one of said 
novabie terminals, and means adapted to 
stop the movement of said movable termi 
nals, said uneans for causing the movement 
of said movable terminals being adapted to 
be responsive to the first alteration of cur 
reit, fow in said trunk line, said selecting 
mechanism being responsive to another al 
ter:tion of current flow in the line, and said 
ne: as for stopping the movable terminals 
with the selected one in contact with a par 
ticaia' one of said stationary terminals be 
ing responsive to another alteration of cur 
Fent flow in the trunk line. 

- 23. In a telephone system, the combina 
tion with a trunk line, of mans at one end 
thereof to produce a series of alterations of 
current flow in the trunk line at predeter 
mined intervals, a connector switch at the 

lin: is and adapted to traverse 
ect,"o-magnetic mechaism Salé 
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ing means to stop the selected movable ter 
minal in contact with a particular station 
ary terminal in its associated row, the par 
ticular movable terrninal and the particular 
stationary terminal selected being depend 
ent upon the length of the intervals be 
tween alterations of current flow in the cir 
cuit of the trunk line. 

4. In a telephone system, the combina 
tion with a trunk line, of a connector switch 
at one end of said trunk line, said switch 
comprising a plurality of stationary termi 
nals, a plurality of movable terminals coll 
nected in multiple to the trunk line, means 
for moving said movable terminals over 
said stationary terminals. latching mecha 
nism adapted to hold each movable termi 
nal out of engagement with the stationary 
terminals over which it passes, electrically 
actuated selecting mechanisin adapted to 
trip said latches, and means made active 
upon the tripping of one of said latches and 
adapted to ender said selecting mechanism 
inoperative to trip any other of the latches. 

25. In a telephone system, the combina 
tion with a trunk line, of a switch at one 
end of said trunk line, said switch com 
prising a plurality of stationary terminals, 
a plurality of normally inactive movable 
terminals connected in multiple to the trunk 
line, means for moving said movable termi 
mals over said stationary terminals, elec 
trically actuated mechanism adapted to Se: 
lect and render active a particular one of 
said movable terminals and means made 
operative in the rendering active of any one 
of said movable terminals adapted to pre 
vent the operation of said mechanism to 
render active another movable terminal. 

26. In a telephone system, the combina 
tion with a trunk line, of a connector switch 
at one end of said trunkline, a plurality of 
stationary terminals for said connector 
switch arranged in parallel rows, a plural 
ity of movable terminals, each adapted to 
traverse a particular row of stationary 
terminals, latching mechanism for nor 
mally holding each of said movable 
terminals out of engagement with its as 
sociated row of terminals, means for caus 
ing the movement together of all of said 
movable terminals over their respective 
stationary terminals, electrically actuated 
mechanism--adapted to select, and trip the 
latch of a particular movable terminal in 
he movement of said terminal, and means 
adapted to insure the full tripping move 
ment of said selecting mechanism after the 
triovement has been started. 

27. In a telephone system, the combina 
tion with a trunk-line, of means adapted to 
close the circuit thereof in making, connec 
tion with the trunk line at one end, a call 
ing device at this end adapted in its opera-- 
tion to interrupt the circuit of the trunk 

posed switching mechanism 

and then close it again for conversation, a 
connector switch at the other end of the 
trunk, means for moving the same to cause 
the trunk to be connected to a particular 
terminal of the switch, electro-magnetic 
mechanism adapted to cause the movement 
of the switch when the circuit of the trunk 
is first completed at the other end thereof, 
and to cause the movement to cease when 
the calling device interrupts the circuit of 
the trunk, and switching mechanism made 
operative upon the interruption of the cir 
cuit by the calling device and adapted to 
render inactive said movement controlling 
mechanism before the calling device oper 
ates to close the circuit of the trunk for 
conversation, whereby further movement of 
the connector switch is prevented. 

28. In a telephone system, the combina 
tion with a trunk line, of a connector switch 
at one end of the trunk line, means for mov 
ing said connector Switch to cause the con 
nection of said trunk line with a particular terminal of said switch, electro-magnetic 
mechanism controlling the application of 
said moving means to said Switch, an ener 
gizing circuit for said controlling mecha 
nism closed in completing connection with 
fhe trunk at the other end thereof, a calling 
device at the other end of the trunk adapted 
to open the circuit of the trunk to stop said 
connector switch after it has made a prede 
termined movement and then to close the 
circuit of said trunk for conversation, and 
switching mechanism made active in the 
opening of the circuit of the trunk by the 
calling device adapted to render inopera 
tive said controlling mechanism, whereby 
further movement of said switch is pre 
vented upon the closure of the trunk cir 
cuit for conversation. 

29. In a telephone system, the combina 
tion with a trunk line, of a connector switch 
at one end of said trunk line, said connec 
tor' switch comprising a plurality of sta 
tionary terminals, and a plurality of mov 
able terminals, means adapted to cause the 
movement of said movable terminals over 
said stationary terminals, electro-magnetic 
mechanism adapted to start and stop the 
movement of said movable terminals, cause 
the selection of a particular one of said 
movable terminals, and effect the return of 
the switch to its normal position, a calling. 
means at the other end of the trunk adapt 
ed to close and open switch contacts at pre 
determined intervals in the operation of 
the device, a single circuit connecting said 
calling means with the controlling mecha 
nism of said connector ES; and inter 

ism adapted to haye 
its condition progressively, altered insthe 
opening and closing of the contacts of said 
calling means and thereby to-shift the ?cori 
trol of said calling deviceover the control 

sars. 

5 

S5 

100 

105 

0. 

llf 

20 

25 : 

30 
- 



25 

30 

35 

O 

45 

5 

fing linecialism of Said connector switch to 
(:: 1:0 tig. 5; he to coi): 'Of the Yarious nove 
tion is of said switch. - 

30. in a felein son?: sy : ein, the combina 
tion with a fi'i ini. i.e., of a collectors;vii. 
in: sing : it: 'ality () st 'Tinals 
: it a iii'a iity of n(); ad:lpt 
(d to cope: 'alie the 'evit, as ans for caus 

: the in Yelent of saici ilio vable over said 
stationary telniaks, she is fr!' selecting 
: it l'ei deri;ig active a particular one of 
s:iii ng vable terrainals, ro-nait gnetic 
recia: ; : {ei is coil to tie stating, 

inal of said nov 
is in 3 a par 

ei'i) is als, 
lies of eae:'gizii is cit'?: for said coli trol 
iing rechanism daried so calise it to per 
foim one o' a other of the to testid opera 
tions depelicing poin. Which of the elicigZ 
ing circuits is rendered active, electrically 
actuated switching mechanism adapted to 
bring one after the other of said energizing 
circuits into operative relation with said 
trunk line, calling means at the other end 
of the trunk line adapted to produce a se 
ries of alterations of the current floy in the 
circuit of the trunk line, said alter: ions of 
current flow being adapted to flect he op 
eration of said Switching ny chan, Sr., to 
bring one after the other of Sai, energizig 
circuits into operative relatio, with the 
trunkline and under the control of Said calling means, and means o' preventing the 
operation of said calling means to produce 
another alteration in the current flow in the 
circuit until said switching mechanism has 
responded to the preceiliig alteration and 
switched its circuits. 

31. In a telephone syster the combination 
with a trunk line, of a switch having a pill 
rality of stationary terminals, and a plu 
rality of movable terminals connected in 
multiple to the trunk line, meal is to causing 
said movable terminals to move tug 

adapted to measure the displacement of the 
movable terminals as they are moved. a call 
ing device, and means controiled by said measuring mechanisin through said calling 
device for stopping the Switch after a pre 
determined movement thereof. 

32. In a telephone system, the combi 
nation with a trunk line, of a Switch having a plurality of stationary ter 
minals, and a plurality of normally 
inactive movable terminals connected in 
multiple to the trunk line, means for 
causing said movable terminals to move 
together over said stationary terlininals, 
mechanism adapted to, measure the displace 
ment of said movable terminals as they are 
moved, a calling device, and ineans con 
trolled by said measuring mechanism 
through said calling device adapted to select 

tripping device, said l: 

rether, 
over said stationary terminals, mechanism 
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and render active a certain one of said mov 
able terminals and to cause the selected mov 
able terminal to stop and complete connec 
tion with a certain one of said stationary 
terminals. . 

s in a telephone system, the combination 
with a telephone line, of an automatic switch 
having a plurality of movable terminals 
connected in multiple to said trunk line, a 
plurality of stationary terminals over which 
Siiid loyable terminals are adapted to be 
in oved, a latch associated with each movable 
te:"Inimal and operating to hold the same in 
active normally, an electrically controlled 

ches being adapted 
to be noved into operative relation with the 
tripping device one after the other in the 
novement of Said movable terminals, mecha 
aism, associated with said inosable terminals 
adapted to measure the displacement of the 
Saize from their normal position, and an 
cinergizing circuit for said tripping device 
utilder the control of Said measuriner mech 
&nisin. 

34. In a tele hone system, the combination 
with a telephone line, of an automatic switch 
having a plurahty of movable terminals con 
nected in multiple to said trunk line, a plu 
ality of stationary terminals over which 
said movable terminals are adapted to be 
moved, a latch associated with each movable 
terminal and operating to hold the same in 
active normally, an electro-magnetic trip 
ping device, said latches being adapted to 
be noved into operative relation with the 
tripping device one after the other in the 
movement of said movable. terminals, mech 
anism associated with said movable termi 
nals adapted to measure the movement there 
of and the corresponding movement of said 
latches past said tripping device, a calling 
device adapted to be moved under the con 
trol of said measuring mechanism, and a 
switch associated with said calling device 
and adapted to control the operation of Sid 
tripping device, said calling device being 
adapted to be set to bring about the oper 
ation of said tripping device at any desired 
stage of the movement of said movable ter 
minals as measured by said measuring anech 
arisin, to select and render operative any 
desired one of said movable terminals. 

35. In a telephone system, the combination 
with an automatic switch having a plurality. 
of stationary terminals and a plurality of 
normally inactive movable terminals a dart 
ed to traverse the same, of a telephone line 
having multiple connection with said Inov 
able telminals, other telephone lines connect 
ed with said stationary terminals, electri 
cally controlled means for moving the mov 
able terminals over the stationary termi 
nals, an energizing circuit for said moving 
means, mechanism for selecting and render 
ing operative anyone of said movable ter 
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minals, said movable terminals being adapt 
led to be brought into operative relation with 
said selecting mechanism one after the other 
in the movement of the Switch, switching 
mechanism adapted to be actuated in the 
movement of the automatic switch as the 
movable terminals come successively into 
operative relation with said selecting mech 
anism and as they pass over the stationary 
terminals one after the other, and a calling 
device at the other end of the telephone line 
adapted to be controlled by said switching 
mechanism and having switch contacts 
adapted to be set to operate at predeter 
mindpoints in the movement of the calling 
device, said switching mechanism being 
adapted first to place said selecting mecha 
mism under the control of the calling device 
at each actuation, and being adapted, after 
the operation of said selecting mechanism, 
to place the energizing circuit of said switch 
moving means under the control of the call 
ing device at each actuation. 
36. In a telephone system, the combina 

tion with a telephone line, of an automatic * switch having a plurality of normally inac 
tiv o fe movable terminals connected in mul tiple to said line, a plurality of stationary 
terminals adapted to be traversed by said 
movable terminals, means for moving the 
movable terminals over the stationary ter 
minals, means for selecting and rendering 
active a particular one of said movable ter 
minals and for causing said selected mov 
able terminal to select and come to rest 
upon a particular one of said stationary 
terminals, the particular movable terminal 
and the particular stationary terminal se 
lected being dependent upon the degree of 

5 

displacement of said movable terminals 
from their normal position when said se 
lecting means is actuated, a measuring.de 
vice associated with said automatic switch 
and adapted to be actuated as the point of se 
lection for each movable terminal and for 
each stationary terminal is passed in the 

50, 
switch under the control of the calling de 

movement of the switch, and a calling de 
vice at the other end of the telephone line, 
said measuring device being adapted to 
place said selecting means of the automatic 
vice upon each actuation of the measuring 

55 
device. 

37. In a telephone system, the combina 
tion with a telephone line, of an automatic switch having a plurality of normally inac 

- tive movable terminals connected in multi 

30 

ple to said line, a plurality of stationary 
terminals adapted to be traversed by said 
movable terminals, means for moving said 
movable terminals over said stationary ter 
minals, means for selecting and rendering 
active a particular one of said movable ter 

s 
minals and for causing said selected mov 
able terminal to come to rest upon a par. 

37 

ticular one of said stationary terminals, the 
particular movable terminal and the par 
ticular stationary terminal selected being 
dependent upon the degree of displacement 
of said movable terminals from their nor 
mal position when said selecting means is 
actuated, a measuring device associated with 
said automatic switch and adapted to be 
actuated as the point of selection for each 
movable terminal and for each stationary 
terminal is passed in the movement of the 
switch, an electrically controlled calling de 
viee at the other end of said telephone line, 
said calling device being adapted to be ad 
vanced step by step under the control of the 
intermittent actuation of said measuring 
device, and switch contacts adapted to be 
set to operate at certain points in the move ment of, said calling device, said measuring 
device being adapted to place the selecting 
means of the automatic switch under the 
control of said switch contacts of the call 
ing device upon each actuation of said meas 
uring device as the points of selection are passed. 

38. In a telephone system, the combina 
tion with a telephone line, of an automatic 
Switch having a plurality of normally inac 
tive movable terminals connected in multi 
ple to said telephone line, a plurality of sta 
tionary terminals adapted to be traversed 
by said movable terminals, means for mov 
ing said movable terminals over said sta 
tionary terminals, mechanism for selecting 
and rendering active any one of said mov 
able. terminals, said movable terminals be 
ing brought into operative relation with 
said selecting mechanism one after the other 
in the movement of the switch, switching 
mechanism controlling said selecting mecha 
nism and adapted to be actuated in the 
movement of the automatic switch to effect 
the operation of said selecting mechanism 
as each movable terminal comes into opera 
tive relation there with, and a calling device 
at the other end of said telephone line 
adapted to be set to prevent the actuation 
of said selecting mechanism as it comes into 
operative relation with certain of said mov 
able terminals. 

39. In a telephone system, the combina 
tion with a telephone line, of an automatic 
switch having a plurality of normally inac 
tive movable terminals connected in multi 
ple to said line, a plurality of stationary ter 
minals adapted to be traversed by Said mov "able terminals, means for moving said mov 
able terminals over said stationary termi 
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nals, mechanism for selecting and rendering 
active any one of Said movable terminals, 
said movable terminals being brought into 
operative relation with said selecting mecha 
nism one, after the other in the movement 
of said switch, Switching. mechanism con 
trolling said selecting mechanism and 
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adapted to be actuated in the movement of 
said automatic switch to elect the operation 
of said selecting nechanism as each nov 
able terminal collies into operative relation. 
with said mechanism, a calling device at 
the other end of said telephone line adapt 
ed to be set to prevent the actuation of Said 
selecting mechanish by Said switching 

echi is until said selecting mechanism 
coines into operative relation with a certain 
one of said movable terminals, and a switch 
contact associated with said automatic 
switch and operated in the actition of said 
selecting mechanism, said switch contact be 
ing adapted to prevent the subsequent ac 
tuation of said selecting mechanism as it 
comes into operative relation With other 
movable terminals in the movement of the 
switch. . . 

40. In a telephone system, the combina 
tion with a telephone line, of an automatic 
switch having a plu'ality of no yable termi 
inals connected in miltiple to said line, a 
plurality of stationary terminals over which 
said movable terminals are adapted to be 
moved, a latch associated with each innovable 
terminal and - operating to hold the same 
normally inactive, a tripping device. Said 
latches being adapted to be moved into op 
citative relation with the tipping device one 
after the other it a movement of said nov 
able terminais, a caiting device, and switch 
ing mechanism associated with Said auto 
matic switch and adapted to place said trip 
ping device inder the control of said call 
ing device to an instant as the latch of each. 
moralle ferminal comes into operative rela 
tion to the tripping device. 

41. In a telephone systein, the combina 
tion with a telephone line, (of an automatic 
switch having a piu)":lity of morally in 
active movalle tellinitials collected it nul 
tiple to said line, a plie: lity of stationary 
terminals over which said irovable termi 
nais are adapted to be moved, means wit: 
which said to valle termiti is are 'glit 
into operative reistic: the after the other 
in the selent ther's: i to select, act ren 
dei active any cine of the safe, a calling 
device, and switching : cella listi operated 
in the use ent of said it able terminals 
and adapted to place Said selecting means 
under tie control of said calling de Vice for 
an instant as each movale tel' inal comes 
into operative relation with said Selecting 

S. - 

42. In a telephole system, the coniina 
tion with a telephone line, of calling ap 
pliances at one end of the line, an automatic 
switch at the other end of tile i.e. elec 
trically controlled means for causing the ad 
vance and lett!') movements of Said auto 
matic switch, an energizing circuit for said 
moving means, under the control of said 
calling appliances, and means associated 

with the automatic switch and made oper:- 
tive during the return movement thereof 
adapted to neutralize the control of said calling appliances over the automatic switch 
after said calling appliances have operated 
to initiate the return ovement of the 
Switch, whereby the complete return of the 
switch is insured. - 

43. In a telephone systein, the coiliitia 
tion with a telepi, one line, of a automatic; 75 
Switch having a plurality of citinally in 
active movable terminals contiected in mul. 
tiple to Said line, a plurality of statiotility 
terminals, leans for causing the noveriest 
of said movable terminals over said statio}}- 
ary terminals, an electro-magnet adapted to 
control said moving means, raccha) is); for 
Seiecting and rendering active any one clf 
Said novable terminals, said movable ter 
minals being adapted to be brought into op 
erative relation with said selecting mecha 
nism one after the other in the ovement, 
of the switch, an electromagnet adapted to 
control Said selecting mechanism, all ener 
gizing circuit, including Said loying magnet, 
and said selecting nighct serially with a 
Source of current, a trach of that portion 
of said circuit, which incides said selecting 
magnet, said branch wheir closed being 
adapted to prevent the act lation of said se. 
lecting marriet, a calling device at the other 
end of Silic telephone line, and a switch con 
fict getti (iie et'ely adapted to open said 
branet, to citise the actuation of Sail sect 
ing in laghet Rid the Selection of tire of said go 
Inosable terminals without affecting the de 
(energization of the moving jagnet to stop 
the novelient of the switch. - 

44. In a telephone system, the ch 
tion with a telephone ine, of all a iiii tie' 19:; 
Switch having a plurality of oi'i:ly in 
active innovable terminals connected intui tile to Said iing. a plurality of st: titly 
terminals, line: its for causing the Ins) ve; eit 
of 5:iid novable termita is ovel sail st::tion 
alry tellina is, an electro-I: agrict ad:lite: 
to control Said in') wing catas, acclais; 
for Selecting and rendering active any : 1): 
of Said loyalie terminals, saici () is a {:}'. 
ining is being adapted to be iro (ight is to oil - 23 
{erative relation with said selecting sci 
1aisin. One atter the ther in the in veile: . . . ; 
the Switch in electro-magnet adapted to 
control said selecting mechanis), a tier 
gizing circuit including said it) ying nar 
net and said Selecting magnet serially with 
a source of current, a branch of it pop 
tion of said circuit, which inclitics saic -e- 
lecting magnet, said branci, when clipse, 
eing adapted to prevent tile is triation of 

:aid Selecting magnet, switch cintacts, cy 
anally interrupting the branci (, said eine 
gizing circuit containing said selecting is:g. 
net, Said contacts being ope:'tted to close 
said branci at the outset of the noverent 

3 

3:) 

l; in 

) 

l. 3) 

3) 

  



0. 

5 

1,126,046 

of said movable terminals and to open said 
branch after the selecting mechanism has 
operated to select and render active one of 
said movable terminals, switch contacts con 
trolling the first-mentioned branch of the 
energizing circuit, and a calling device at 
the other end of the telephone line adapted 
to govern the operation of said switch con 
tacts, said contacts being adapted when first 
closed to complete the energizing circuit for 
said moving magnet to start the movement 
of the movable terminals and at the same time prevent the energization of the select 
ing magnet in the other branch of the cir cuit, being adapted when subsequently 
opened to cause the actuation of said select 
.ing magnet without stopping the movement 
of the switch, and when opened after the 
opening of said other branch including the 
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selecting magnet being adapted to stop the 
movement of the Switch. 45. In a telephone system, the combina 
tion with a telephone line, of an automatic 
switch having a plurality or normally inac 
tive movable terminals to which said line 
has multiple connection, a plurality of sta 
tionary terminals, means for moving said 
movable terminals over said stationary ter 
minals, means for selecting and rendering 
active any one of said movable terminals, said terminals being adapted to be brought 
one after the other into operative relation 
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40 
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portion of the nevement. 

with said selecting means, switch mecha 
nism intermittently actuated in the advance 
of said movable terminals, a calling device 
at the other end of said telephone line 
adapted to have its movement controlled by 
the intermittent operation of said switching 
mechanism, a contact adapted to be set to 
operate at a certain stage of the movement 
of said calling device and adapted in op 
erating to effect the operation of said select 
ing means to select a certain one of said 
movable terminals, and means actuated in 
the operation of said selecting means adapt 
ed thereafter to neutralize the control of the 
calling device by said switching mechanism. 

46. In a telephone system, the combina 
tion with switching apparatus, of electro 
magnetically actuated calling apparatus, 
means associated with the switching appa 
ratus for supplying actuating impulses to 
the calling apparatus during a portion of 
its movement, and means associated with 
the calling apparatus whereby said actuat 
ing impulses are supplied during another 

47. The combination with a telephone 
trink line and substation lines, of manually 
operable switching means by which the 
trunk line may be joined to a substation 
line, switching apparatus associated with the 
trunk line and adapted to connect said trunk 
line with other lines, electrically controlled 
calling apparatus adapted to be set to control 

acas. st 

the operaion or une switching apparatus, a 
contact device associated with said switch 
ing apparatus and adapted to control the 
movement of the calling apparatus, and 
means made operative upon setting said 
calling apparatus and completing connection 
with the trunk line at the manual switching 
means adapted to cause the operation of 
said switching apparatus. 

48. The combination with telephone lines 
and a connecting circuit, of automatic 
Selecting mechanism for the telephone lines, 
calling apparatus adapted to be set to con 
trol selection, switching means adapted in 
one position to unite the calling apparatus 
position to complete said, connecting cir 
cuit, and means controlled by the call 
ing apparatus for actuating the t 

with the connecting circuit and in is: 

means. 49. The combination with telephone lies 
and a connecting circuit, of automatic select 
ing mechanism for the lines, calling appa 
ratus adapted to be set to control selection, 
manually operable means for bringing the 
Selective mechanism and calling apparats 
into operative relation, means for tempo 
rarily retaining said manual means in its 
operated position, and releasing means for 
the retaining means, said releasing means 
being under the control of the calling appa 
ratus. - w 

50. The combination with telephone lines 
and a connecting circuit, of switching appa 
ratus and calling apparatus adapted to 
exercise reciprocal control over one another, 
means for uniting the connecting circuit 
with a telephone line, and a circuit over 
which said control may be exercised com pleted upon the uniting of the connecting 
circuit and telephone line. 

51. In a telephone system, the combina 
tion with Switching apparatus provided 
with stationary contacts and coöperating 
movable contacts, of a calling apparatus 
which may be connected with and discon 
nected from said switching apparatus and 
during its connection there with produce current changes in the circuit, electromag 
netic mechanism adapted to start the mov 
able switch contacts upon the connection of the calling apparat is, to effect the selection 
of certain of the movable contacts and to 
cause said contact or contacts to stop upon 
certain of the stationally contacts as a result 
of the current changes, and to restore the 
movable contacts to their normal position 

... upon disconnection. 52. The combination with a telephone 
line, of electro-mechanical switching appa 
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ratus comprising stationary contacts and a . 
plurality of nomaly inactive movable con 
tacts coöperating there with, means depend 
ent upon the degree of displacement of the 
movable contacts from their normal posi 
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tion for selecting and rendering active cer 
tain of said contacts, an electrically actu 
ated calling device at one end of said line, 
Ineans associated with said switching appa 
ratus and operated in the movement thereof 
for controlling the movement of said, calling 
device, Switching mechanism associated with 
said calling device, and means made effec 
tive after a predetermined movement of Said 

calling device to operate said switcis Is 
mechanism to effect tie operation of the 
novable contact selecting means of silici 
switching apparatlis, 

FRANK R. McBERTY 

Witnesses: 
NICFIO). As E. KERN AN, 
WELIAA. G. McRNIGirr. 


