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ation performed, is therefore in accordance with Ahe present invention relates in general to au 
tomatic switching systems, and more in partic 
ular to such Switching systems as include an im- . 
pulse sender or calling device at a control stat 
tion, a line extending to a distant switching sta 
tion or exchange, and one or more automatic 
Switches at the latter point which are selectively 

5 

controlled over the line by the calling device at 
the control station. - - - - 
An example of such a switching system is an 

automatic telephone system, in which each sub 
scriber's line is provided with a calling device at 
the subscriber's telephone, and in which auto 
matic switches are provided at the exchange for 
the purpose of establishing telephone connections 
under subscriber control. For, convenience, 
therefore, the invention is illustrated and de 
Scribed herein as a simple form of automatic 
telephone system. It is not limited to such use, 
however, but may be employed in a variety of 
situations where it is desired to effect selective 
action under remote control. . . . . . - . . . 
The main feature of the invention is the novel 

principle in accordance with which the selecting 
Operation is controlled. In automatic telephone 
Systems which are in common use, the control 
is exercised by the transmission of a variable 
Series of impulses which are generated by a call 
ing device. 
depends on the digit in accordance with which 
the calling device is operated, and the selecting 
operation resulting from the transmission of a 
series of impulses is in accordance With the 
number of impulses in the series. This princi 
ple of operation requires absolute accuracy in 
the registration of a series of impulses and since 
the impulses must be transmitted at rather high 
speed, and frequently over lines ill adapted to 
high speed impulse transmission, certain difficul 
ties have been encountered which render it more 
or less unsatisfactory. . . . . . . . . . . . . 
In my Patent No. 2,222,131, granted November 

19, 1940, I have described a system of selective 
control for use in automatic telephone systems 
or other automatic switching systems, which en 
ploys a single impulse of variable length or dura 
tion, and in which the selecting operation per 
formed in response to the calling of a digit is in 
accordance with the length of the Single impulse 
generated by such calling operation. A contin 
uous motion switch is used, which is started at 
the beginning of the impulse and is stopped at 
the end thereof. The switch runs at predeter 
mined speed for the duration of the impulse, and 
the extent of its motion, or the selecting oper 

s 

The number of impulses in a series. 
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patent to. Some extent; that is, it dispenses. With . 

the length of the impulse. In this system of con 
trol the duration of each impulse is determined 
by the digit called, but is also dependent upon 
the speed of the calling device, which accordingly 
must be coordinated with the speed of the auto 
matic switches in order to insure accurate se 
lection. The necessary speed relation between 
the calling device and switches is not particu 
larly difficult of attainment, but this require 
ment nevertheless introduces a difficulty under 
certain circumstances, which renders the system 
less satisfactory than it otherwise would be. 
My improved system of selective control resem 

bles the system disclosed in my above mentioned 
... the use of a variable series of impulses. At each 
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operation of the calling device a fixed number 
of impulses is generated. Two impulses instead 
of one are generated, however, and although these 
two impulses are of variable length the selection 
effected does not depend directly upon the length 
of the impulses, but upon the ratio of the length 
of the first impulse to that of the second. Thus 
the speed of the calling device, within reason 
able limits, is entirely immaterial. For the digit 
1, for example, the ratio of the duration of the 
first impulse to that of the second may be as 10 
is to 1. A given calling device may operate at 
such a speed that the duration of the first im 
pulse is one second, while the duration of the 
second impulse is one-tenth second... Another 
calling device may have a faster speed such that 
the duration of the first impulse..is only one-half 
second, but the duration of the second impulse 
in this case will oniy be one-twentieth second, 
and the ratio between the two impulses will be 

40 

the same. . . it will be understood that in my improved sys 
tem the calling device and likewise the switch un 
der, control thereof must run at some constant 
Speed, but the two speeds do not have a fixed 
relation to each other and accordingly these re 
quirements are easily met. For instance, the 

45 

rigidly associated with the switch speed, either 
speed may be varied within quite widelimits with 
out affecting the selection control. 

55 

switch may be operated by a synchronous motor 
running on commercial power, which has a sub 
stantially constant frequency. The calling de 
Vice, on the other hand, may be provided with a 
Speed governor, of which several reliable types 
are known. Since the calling device speed is not. 

... The practical application of the new principle 
of selection control described in the foregoing 

  

  



2. 
involves the production of a new and in proved 
calling device and a new and improved automatic 
switch mechanism, together with suitable new 
circuit arrangements for controlling the Oper 
ations of the switch in response to the Cperation 
of the calling device. 
as additional features of the invention. 
The foregoing and other features of the inven 

These may be regarded. 
5 

tion will be fully explained in the course of the . . 
following detailed description, reference being had 
to the accompanying drawings, in which 

Fig. 1 is a front view of the calling device; 
Figs. 2 and 3 are additional views of the calling 

10 

2,829,234. 
maintained normally separated from contact 
spring 42. A coil spring 40, better seen in Fig. 2, 
is attached to arm 39 and tends to rotate the 
key in a clockwise direction on shaft 2, thereby 
normally maintaining it in the position in which 
it, appears in Eig. 4. The key. 7 is also, provided 
with a locking hook 33, the purpose of which 
Will be described Subsequently. 

Associated with the key 7 there is a disk 37, 
which is keyed or otherwise rigidly secured on 
shaft, f2. The disk 37 has four notches spaced 
ninety degrees apart around its periphery, 

". . whereby it may be rotated by the key 7 through 
device, Fig. 2 being a section on the line. 2-2, 
Fig. 3, and Fig. 3 being a section on the line 
3-3, Fig. 2; 

Figs. 4 and 5 are fragmentary views showing 
details of the calling device; 

Fig. 6 is a partial section on the line 6-6, Fig. 
3, showing the commutator; 

Fig. 7 is a side view of the switch mechanism; 
Fig. 8 is a section on the line 8-8, Fig. 7; : 
Fig. 9 is a view showing details of the switch. 

brush construction; r Fig. 10 is a partial end view of the switch 
showing the electromagnetic operating mecha 
nlSm. - . . . . . . . . . . 

20 
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Fig. 11 is a view showing details of the main 
drive roller; and - Fig. 12 is a diagrammatic circuit drawing of 
an automatic telephone system in accordance 
with the invention. . . . . . . . Referring to Figs... i to 6, inclusive, the calling 
device will first be described. Fig. 1 shows the 
general appearance of the calling device when 
installed and ready for use. As seen in this fig 
ure, there is a base f, which may be a metal cast 
ing, and which is provided with rubber supports 
3 at the corners. There is also a cover 2, of 
heavy sheet metal, and shaped as shown in Figs. 
1 and 2. It will also be seen that a number of 

30 
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40: 

digit keys such as key 7 are provided, which 
project through slots such as 8 in the curved 
front of the cover 2. There may be ten of these 
keys, numbered from 1 to 0, inclusive. At the 
left of the row of keys there is an escutcheon 5, 
which holds the directory card G. At the right 
hand end the cover is completely elosed, but at 
the left hand end there is a circular opening 
(see Fig. 3), which is provided in order to afford 50. 

access to the rear of the commutator 70 for wiring purposes. This opening is closed by a 
detachable shallow cup-shaped closure member 4. 
* Most of the parts of the calling device are 
mounted on the base f. To this end a U-shaped 
bracket f 0 is provided at one end of the calling 
device and an L-shaped bracket at the other 
end. 
These brackets may be fastened to the base? 
by means of screws, as indicated in Fig. 3. The 
shaft f2 is supported in bearings in the two 
brackets to and if and supports the gear wheel 
i3. The ten digit keys such as key 7 are also 
mounted on the shaft f2. The arrangement of key 7 may be described 
in detail in connection with Fig. 4. Reference 
may also be made to Fig. 2, which shows the 
key in operated position. At the projecting ex 
tremity of the key there is a knob or ball 3F, 
secured to the shank of the key by a screw 32. 
At the other end the key is provided with a hub 
36, which is rotatable on the shaft F2. Project 
ing downwardly and to the right from the hub 
36 there is an arm 39, provided for the purpose 
of controlling the contact spring 4, which is 

55 

There is also an L-shaped bracket 46. 
60 

the medium of the pawl 34, the latter being held 
against the disk by the spring 35. The slot 8 
is long enough so that when the key 7 is Oper 
ated (see Fig. 2), it moves through an arc of 
somewhat mere than ninety degrees. Each time 
the key is operated, therefore, the pawl 34 en 
gages in one of the notches 38 and rotates the 
disk 3 through an angular distance of ninety 
degrees. The rotation of the disk of course ro 
tates the shaft 12, since the disk is fixed to the 
shaft. - ' ..... . 

Each of the other keys is arranged the same 
as key 7, and each of these other keys has asso 
ciated with it a notched disk similar to the disk 
St. When any key is operated, therefore, the 
shaft 2 is rotated through an angular distance 
of ninety degrees. . . 
The key locking mechanism will now be-de 

scribed. Et comprises a shaft 4, rotatable in 
bearings in the brackets, and E, twe-arms 26. 
and 28, which are rigidly seeured to shaft f4 
by keyed hubs 2 and 29, and a cross rod 3 
which extends between the ends of arms 26. 
and 28 and is rigidly secured thereto. Asso 
ciated with the airin 26 there is a ecil spring 45, 
which tends to rotate the arm 26 and shaft 4 
in a clockwise direction, such rotation being lim 
ited, however, by a stop-screw 44; which prevents 
rotation of the arm 2 beyond the position in 
which it is shown in Figs. 2 and 4. There may 
be a similar stop serew and spring asseeiated 
with the arm 2S, as indicated in Fig. 3. With 
this locking arrangement, it will be seen that 
when any key such as 7 is operated, its locking 
hook such as 33. Will depress the cross rod 36, 
rotating the shaft f4 through the medium of 
arms, 26 and 28. When the hook passes the cross 
rod, the latter is raised again by the springs 
such as 45 a.d. the key is locked, as shown in 
Fig. 2, . 

he contact springs. 4f and 42 associated with 
key 7 have already been referred to. There is 
a similar set of contact springs associated with 
each of the other keys. These sets of contact. 
springs are all mounted by suitable screws. and 
insulaters on a flat metal bar 50 which may be 
formed integrally with the channel member 5. 
The latter extends lengthwise, along the rear of 
the cover 2 on the outside thereof and forms 
a conduit for the conductors, which lead from 
the sets of contact springs to the commutator 0. 
The channel member. 51, bar. So, and the sets of 
contact springs constitute a denotintable unit. 
which say be assembled and wired outside the 
calling device. When this unit is to be assen 
bled in the calling device the bar. So and asso 
ciated sets of contact springs are passed through 
an opening which is provided in the rear wall of 
the cover 2. This opening is closed by the ehan 
nel member 5th, the ears stich as 52 and 53 of 
which now rest against the rear wall of the eover. 
The unit is held in position by means of screws 



2,329,234. 
such as 54 and 55. It will.be. understood that 
each set of contact springs...is controlled by its 
associated key in such a manner that the springs 
are normally open, being allowed to close, how 
ever, whenever the key is operated. The open 
and closed positions of the Set of contact Springs 
4 -42 are shown in Figs. 4 and 2, respectively. 
Supported in bearings on the brackets. O and 

46 there is a short shaft 8. 
adapted to be rotated by a pinion f5, which is in 
mesh with the gear wheel 3. The gear ratio is 
four to one, from which it follows that the pinion 
5 and shaft 8 are rotated three hundred and 

Sixty degrees, or One complete rotation, each 
time a key Such as key 7 is operated. This 
follows. from the fact that the operation of a 
key rotates shaft 2 and gear wheel 3 ninety 
degrees and from the four to one ratio, between 
gear. Wheel 3 and pinion 5. The gear wheel 
43 is rotatable on shaft 8 and is connected 
thereto by means of a helical Spring 6, one end. 
of which is secured to the shaft f8 and the other 
end of which is secured to a pin 7. This pin is 
rigidly fixed to the gear, wheel 43 and projects 
from the side thereof, as shown in Fig. 3. The 
Spring 6 is normally under tension, tending to 
rotate the gear wheel 43 in a clockwise direc 
tion, as seen in Fig. 2. Rotation of the gear 
wheel cannot normally take place, however, due 
to the fact that the pin T is held by the hook 57 
On the end of arm 56, as shown in Fig. 4. The 
arm 56 is rigidly supported on shaft 4. 
the Spring 6 is under tension, it also tends to 
rotate the shaft 8 and pinion 5 in a counter 
clockwise direction, but such rotation is pre 
vented by the dog 59, Fig. 2, which engages with 
the teeth of the gear wheel 3. 
The gear wheel 43 is in engagement with a 

pinion 20, which is fixed on the shaft 9, the lat 
ter having bearings in the bracket ( ). On this 
Shaft there is mounted the wind governor com 
prising Vanes. 2. Any other known form of 
governor could be used here, such as a centrifugal 
governor, for example. 
The commutator 70 may be of molded insulat 

ing material and has a roW of contacts. S to 60 
and 7 embedded therein, as seen in Figs. 3 and : 
6. There is also a ring 72 of conducting mate-, 
rial. The commutator may be secured to the 
cover 2 by means of ScreWS, as shown in Fig. 6. 
The gear wheel. 43 carries a pair of brushes. 24 

and 25 which cooperate, respectively, with the 
contacts such as 6 and the ring 72. These 
brushes are supported in brush holders 22 and 23, 
Which are insulated from the gear Wheel, but are 
conductively connected together. The brush 24 
is normally in engagement with contact , and 
this contact is therefore normally connected 
through the two brushes to ring 72. 
gear 43 is rotated, the brush 24 leaves contact 
7 and engages successively with contacts 60, 69, 
etc., which are thus connected successively. to 
ring 2, since brush 25 maintains, continuous 
contact with the ring. 
The contacts such as 7 are each provided 

With a pin or stud Such as 13, these pins extend 
ing through the commutator and projecting from 
the back thereof. There is also a pin 74 aSSo 
ciated with the ring 2. These pins enable suits 
able.circuit connections to be made to the com 
mutator. 
The Wiring is shown in Fig. 12, where the call 

ing device is shown diagrammatically and is in-. 
dicated by the reference. character CD. As 
shown, there are only two conductors leading in 

The shaft 8 is 

Since 
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3. 
to the calling device, these conductors being indi 
cated at 202 and 203. These conductors extend 
through a suitable opening in the closure men 
ber 4 (see Fig. 1), to the rear of the commutator 
70, where conductor 202 is connected to the ring 
72 by means of the pin 74. Conductor 303 is 
connected to contact 7 by means of its pin 73. 
This pin 73 is also connected to all of the con 
tact springs such as 42 of the sets of contact 
springs which are associated with the keys. The 
other contact springs such as 4 of these sets. 
of contact springs are wired individually to the 
pins such as 73 which are associated with the 
commutator contacts 6 to it. That is, contact. 
Spring 4f associated with the first key 7 cor 
responding to the digit f is wired to contact 61, 
the contact spring corresponding to spring 4? 
but associated with the digit 2 key is wired to 
contact 62, and so on. There being ten keys, 
there will be ten conductors connected as de 
scribed. These conductors, together with the 
additional conductor for connecting the contact 
Springs such as 42 with the contact i?, extend 
from the key contact springs by way of the con 

30 
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duit 5 and the extension 4 of the closuremem 
ber 4 to the rear of the commutator, where. 
they are connected as described. 
Reference may now be made to Figs. 7 to 11, 

inclusive, which show a complete switch con 
structed in accordance with the invention. . . . 
The various parts of the switch are mounted 

on a frame which comprises: a flat metal plate 
fol and a second metal plate 82 which is bent, 
as shown in Fig. 8 and secured to plate 6 by 
means of screws. 
The Switch bank comprises an arcuate-shaped 

member 104 having on the face thereof a plu 
rality of contact sets such as 05. The mem 
ber 04 is preferably of molded insulating ma 
terial, with the contacts such as 25 embedded 
therein, each contact having a pin which pro 
jects at the rear of the member 34 for the at 
tachment of a conductor. The bank may, how 
ever, be constructed in other ways, as is well 
known in the art. . . . . ... 

The Switch bank is secured to the frame by 
means of two brackets SS and 07, as seen in 
Fig. 7. The bracket. 6 includes a part which 
rests against the frame plate & and which is 
Secured to plate lef by screws, a second part 
extending at right angles to the first part and 
parallel to the plane of the paper, a third part 
extending forward perpendicular to the plane of 
the paper, and a fourth part extending parallel 
to the plane of the paper to which the end of the 
bank 104 is secured by screws. The bracket 7 

When the . 
60 

70. 

75 

includes a part secured to the frame piate iO2 by 
means of Screws and a forwardly offset part to 
Which the lower end of the bank is secured by 
Screws. - 
The end of frame plate 232 is bent forward at 

right angles to form a beating member 33. The 
shafts iO and extend through bearings in the 
frame plate fol and parallel to the frame plate 
02, and are provided with bearings in the mem 
ber 103. These two shafts support a movable 
carriage 2 which is threaded on the shaft 
and which is slidable on the shaft i? . It will be 
understood that shafts 0 and pass through 
Openings in the carriage, and that the threaded 
opening provided for the threaded shaft 
affords means for moving the carriage to the 
right upon rotation of shaft f ( ), the carriage 
sliding on shaft in the course of such nove 

, ment. The bevel gear. 4 is also slidable on 



4. 
shiaft it. The shaft del is... adapted, to: rotate: 
the gear 4. in any position of thie: carriage 
through the medium of a square spline: li 9:whicli: 
lies partly in the groove: 3 and partly in&a cor-i 
responding recess in the gear, to. whicli, it is 5. 
secured by, a screw 20. . . . . " 

Extending:vertically upward: from the carriage 
|-2 there is at shaft or rod 18: which is...iigidly. 
fixed to the carriage... Thie block: ; 38 is siidadei 
vertically on the rod isi. There is also a 
rotatable shaft l; which is:threaded in the block 
lil 8 and which has a bearing-in-the-carriage 2. 
The shaft. Tis-rotated by means of a bevelgear. 
15; in mesh with gear if and such rotation is: 
effective to raise the block (18; sliding it along the 15, 
rod f6. : - - 

The reference character 21 indicates a pivoted 
Wiper or brush arm. At the left this: Wiper arri 
isibent-in a...U.shape, forming a-short seetion 32 
which is parallel to but offset from the main part 20: 
of the wiper arm, as seen clearly in-Fig. 8. Tie, 
support. 3 is secured to thie frameplate-O. as 
shown, and is bifurcated; whereby two down 
wardly extending members 33 and 34 are: 
formed, which lie. On opposite sides of the Section 25, 
f32 of the wiper arm. Fhe pivot pins 3 passes' 
through these parts and affords a bearing or pivov 
about which the wiper aim 2-dis-rotatable. 

Thie Wipe arm 2 has a slot 22, as clearly 
shown in Fig. 7. The pin 35; Fig. 8, is rigidly 
fixed to the block if 8; and projects through the 
slot (22 in the wiper arm. When the carriage 
f2 is moved to the right, the pin 35 sides along 

the slot 22, and when the block is slides verti 
cally on the rod f is the pin 35 rotates the wiper 35 
airm. 2 on its pivot 3. 
The three wipers or brushes are indicated at 

23, 24, and 25. At the right hand end tile. 
wiper arm 2 - includes an offset portion 37, to 
which-there is secured a block of insulating mate 40: 
rial 126. The wipers 232 -f 25 are secured to this. 
block, as shown clearly in Fig. 9; 
The rod 38 extends diagonally across the 

Switch, as shown in Fig. 7, and is givoted on, 
frame plate of at 39. The lower end of the rod 4 
rests- normally against the insulated support 4 f. 
The pivot 39 is also insulated, so that the rodis. 
electrically insulated from the firame and other 
parts of the Switch. A terminal member 40 is, 
clamped to the rod near the pivoted end thereof 50 
and provides means for attaching a conciuctor. 
The arrangement for rotating the shafts - O' 

and -f- may now be described, with reference, 
particularly to Figs; 10 and 11. Briefly stated, 
this arrangement comprises a power driven roller 
its) which is adapted to be brought into engage. 
ment successively with rolliers 5 and 52, whicii 
are mounted on shafts to and fi'i, respectively. 
The roller 53 is supported.cn a pivoted arma 

ture 57. The armature i57 is operated by two 60 
electromagnets 53 and $3; the cores of which 
are attached to the plate 4: The latteris. Set" 
edgewise against the frame plate. Gi and is 
fastened thereto by screws. The arnature is 
lies in a slot in the plate 74 and is provided wit 
a pivot 75. The armature 57 includes an ex 
tension 63, which is bifurcated as shown in 
Fig. 11, the extension thus, comprising, the two. 
members S and 62 which are provided with. 
bearings for the shaft 63. on which the roller. 3. 
is mounted. The shaft, 63. is connected to as 
short flexible shaft, 34, which is continuously. 
rotated at a constant speed by any suitable means, provided: for that purpose. The shaft. 164 may, 75, The reference character A. indicates a. 

ivertica. 10; 

30 
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70; 

2.3aga34. 
föriinstance, be: driven by a small, motor, or a: 
plurality of suchshafts associated with a plurals 
ity of switchessmaybe geareditoia.common motor 
driven shaft. Such, arrangements for driving 
switches of the poweri operated types are well3 
known; and; accordingly are not shown herein. 
Fron; the foregoing it. will be understood that 

the roller 50i is scoratinuously; rotated at the de 
siredispsed by: the shaft, 64. They rotation of 
roller 50 is normally ineffective, however, for it. 
is normally out of engagement with: both off the 
rollers; 15 and 52, being maintained in a centrali 
position by means, of springs: 383 and 58 which 
are: attached to the armature 5. To... guard 
against accidental novement:of the arrnature: 57 
on its pivot, by shock or other cause; such as: night: bring about a momentary engagement bel. 
tween roller: 50 and roller (5i or roller 152 a. 
light, auxiliary armature f1.2 may be provided. 
This armature is pivoted on the main arnature 
5l. and is normally, maintained: at right angles 

thereto, by a spring. T3, whereby the ends of the 
auxiliary: armature are adapted to engage the 
ends of thie-brackets: 65 and 66 and positively. 
prevent. any undesirable movement of the main 
airmature gn its pivoti. When the electromagneti. 
53 is: energized; the pole piece 55 first oper-l. 

atively attracts the adjacent, end of the auxiliary. 
armature: F12; which issthus rendered ineffective 
to; prevent: the movement of the main armature: 
5T toward the polepiece. The operation of thie. 
main: armature by electromagnet" 53bringsroiler 
i5D into engagement. with roller, 5.ii and ithereby: 
causes: the rotation of shafts :-0. In a similar 
manner the energization of electromagnet. 54. 
causes:the rotation of shaft, if by bringing roller 
50 into engagement with roller. S2 
The bracket. 65 inot.oniy acts; as a stop; in co 

operation. with the auxiliary: armature: 12 but. 
also, Serves to support: a pair of contact-spings. 
f87; and 88. These contact. springs are nor 
nally in engagementi...but are separated by acknob 
of insulatingamaterial fill; whenever the 'armiature: 
5T is operated by the electromagnet (53. A. sim 

ilar set of contact springs 1698 and (2.0 is: sup 
ported on: bracket (-66. These springs. also. are: 
normally" closed; and are separated by knob fi: 
whenever the armature: 5; is; operated! by elec 
tromagnet 54. 
The elect2:Onagnets: 6and: Tiaresbrake-mag 

netS. and are: provided with arnatures. 802 and 
8:f which are adapted to engage the rollers (52; 
and 5, respectively, to prevent. rotation: there 
of...as will.be. Subsequently; explained more: in de 
tail. The magnetS. 36, and TTs are mounted: on, 
the fiane plate 0-di by means: of: brackets #8;and 

9, respectively . . . 
The carriage 2 is normally, maintained in its 

extreme position to the left, whereitbears against. 
the frame plate 0,...bya: dockspring: 93, which: 
tends to rotate the shaft.0einka: clockwise direc. 
tion aSt. Viewed: front: the right hand ends of the 
shaft in Rig. 7. A similar-claek.spring: 9a tends: 
to rotate the shaft in the sane direction, 
which maintains:the bibck. iB)incaposition whiere 
it bea: S: against the. top of the carriage:, li3. A. 
pair of off normal springs, comprising: the con 
tact Springs: 85 and 86, are:normally maintained 
OgEII; by the biock. If 8: These springs; may be: 
mounted on the farame plate Of... as showns in 
Fig. 7. s 

Reference: may now be made; to the circuit 
drawing; Fig.12; which shows the electricallicon. 
meetions of thesystem. w 

tade 

  



inclusive. The functions of 

2,329,284 
phone, which may be of any suitable common bat 
tery type. The conductors 200 and 20 extend 
from the telephone to a terminal strip 284, where 
the conductors 202 and 203 coming from the call 
ing device CD are also terminated. At this ter 
minal strip conductor. 290 is connected directly 

S 
lation releases the gear 43, which starts to ro 
...tate in a clockwise direction from power Sup 
plied by spring.f6 and under the control of the 

to the line, conductor 285, while conductor 20 is 
imits contact spring 4 to engage contact Spring connected to the line conductor 26 by Way of 

the calling device CD... In other Words, the call 
ing device is connected in series with one side of 
the line. - 

The line conductors 25 and 233 extend to a 
switching station or exchange where they ter 
minate in an automatic Switch indicated by the 
reference character S. This switch comprises a 
switch mechanism such as is shown in Figs. 7 to 
11, inclusive, and the control relays 24 to 26, 

explained shortly. 
The switch S may have access to ten lines, one 

of which is shown, and comprises the line, coin 
ductors 22 and 228. These conductCrs may ex 
tend to a telephone station B, which may be a 
common battery telephone similar to the tele 
phone A. The relays 229 to 223, inclusive, are at 
the exchanges and are individual to the line of 
Station B. 

these relays Will be 

10 

5 

20 

25 

A suitable source of current is provided for 
operating the Switch, such as a storage battery, 
for example. In the circuit drawing connections 
to the negative pole of the battery are indicated 
by arrows accompanied by negative signs, While 
connections, to the positive or grounded pole of 
the battery are indicated by the usual ground 
symbols. - 

The operation of the system will now be de 
scribed, it being assumed for this purpose that a 
Call is to be made from the station. A to the sta 
tion B. The line of station B is connected to the 
first set cf bank contacts in the switch S and ac 
Cordingly is selected by calling the digit 1. 
When the receiver is removed at station A, 

a circuit is completed for the line relay 2 f, said 

conductor. 206, conductor 203, contact 7, brushes 
24 and 25, ring 72, conductor 22, conductor 20?, 
telephone at station A, conductor 200, line con 
ductor 205, contacts controlled at 230, and the upper winding of relay 2 to negative battery. i 
Upon energizing, the line relay 2 closes a cir 
cuit for the slow-acting relay 212 at contact 232, 
said circuit also including contact 243. Upon 
energizing in turn, relay 2f prepares certain 
circuits at contacts 234 and 235, and at contact 
238 closes circuits for the brake magnets 76 and 

. These circuits include the sets of contact 

30 

35 

40 

circuit extending from ground by way of the 
lower Winding of the line relay, contact 23, line : 

Springs controlled by the armature 57 and will 
be apparent upon inspection. The brake mag 
nets energize when their circuits are closed and , 
their arnatures grip the roilers 52 and 5. 
The calling party at station. A may now oper 

ate the calling device key corresponding to the 
digit 1, rotating this key forward from its nor 
mal position as shown in Fig. 4 to the fully op 
erated position in which it appears in Fig. 2. The 
operation of the key rotates, the shaft 2 through 
an angular distance of ninety degrees, and gear 
3 and pinion 5 cause One full rotation of shaft 8, thereby winding spring f6. As the key ap 

proaches its fully operated position the hook 33 
depresses the locking bar 30, as shown in Fig. 5, 
thereby rotating shaft 4 and arm 56 and mov 
ing the hook 57 far enough to the left so that 
it can no longer hold the pin 7. This oper 

35 

fo 

5 

thirteen: equal spaces. 

governor 2. When the key reaches its fully op 
erated position, the shaft 4 is restored by spring 
45 and the key becomes locked by bar 30, as 
shown in Fig. 2. The operation of the key per 

-42, thereby connecting contact 6 to the conduc 
tOr. 203. . . . . 
When the gear 43 is released as described in 

the foregoing, it makes one complete rotation 
and then becomes locked in normal position, the 
operated key 7 being released just before the 
gear wheel has fully returned to normal. The 
manner in which these operations take place 
will be readily understood from the drawings, 
particularly Fig. 5. When the gear wheel ap 
proaches normal position and shortly before the 
pin reaches its dotted line position, the said 
pin engages ; the can surface 58 on arm. 56, 
whereupon the further rotation of the gear wheel 
rotates shaft 4 and depresses the locking bar 
30. This operation releases the operated key, 
which is restored to normal position by the Spring 
40. As soon as the pin 7 passes off the can 
surface 58, the shaft 4 is restored instantly, 
the arm 56 is moved to the right, and the pin 

passes into the notch behind hook 57. The 
gear wheel. 43 thus becomes locked again, as 
shown in Fig. 4. After the key has been re 
leased, reverse rotation of the shaft 2 and gear 
3 is prevented by the dog 59. The slight ret 
rograde movement that may occur before the 
dog engages a tooth of gear 3 does no harm 
because of the fact that the keys move through 
an arc. Which is greater than ninety degrees. 

: During the rotation of the gear wheel 43 the 
brushes 24 and 25 cooperate with the commu 
tator contacts to transmit two impulses over 
the line to effect the desired control over the 
Switch S, whereby the said switch is caused to 
Select the line of station B. These so-called 
impulses are actually interruptions of the line 
circuit. When the brush 24 leaves contact 
the line circuit is opened, starting the first im 
pulse. As the brush 24 engages contact 60, 69, 
etc., the line circuit remains open, for these 
contacts correspond to the tenth, ninth, etc., digit 
keys, which are in normal position. When brush 
24 reaches contact. 6, however, corresponding 
to the first digit key, the line circuit is again 
closed, for contacts 4 and 42 have been closed 
by the Operation of the key. The engagement of 

is brush 24. With contact 6 thus terminates the 
first impulse. The line. circuit is again opened 
when the brush 24 leaves contact 6, which thus 
starts the second impulse. This impulse is ter 
minated when the brush 24 reaches contact 7, 
where it comes to rest. - - - - - - - - 
When the calling device is operated in accord 

ance. With the digit 1, that is, when the first 
digit key is: Operated, the two impulses result 
ing from the Operation bear a ratio to each other 
which is as ten is to one. Explaining this more 
in detail, the path of the brush 24 is divided into 

One of these spaces is 
occupied by the normal position contact T, leav 
ing twelve Spaces in which the line circuit may 
be interrupted when such spaces are traversed 
by brush 24. Ten of these spaces are occupied 
by the contacts 6 to 60, inclusive, there being 
a blank space on either side of the contact 7. 
These spaces correspond to time units, since the 
brush moves at constant speed. Thus it will be 



ES 
seen that sauring one complete rotation of the 
“british 24"the line{circuit;will be: openet at contact 
s:f3for a total perigdiofitwelve?time:units. Sheiline 
circuit is not:actually opensfor this whole period, 
hewever, for in the restation of the:brush;it will 
pass over; an active contact such as 61, thereby 
schosing the line circuit for san:interval of one 
time unit and dividing the totaliperiod df twelve 
time units into two:eomplementary impulse pe 
riods, the sum of which is equal to eleventime 
sunits. En case the sidigitil is called, contact 6 
is rendered active, and :the Ffirst impulse com 
prises tentimetunits corresponding to the langu 
:lar distance from contact E. to contacts in a 
clockwise direction, while the second impulse 
ccomprises one time unit, corresponding to the 
langular distance from contact 6 to contact 
insas chockwise direction. If thesdigit:5 is called, 
the contactis is made active, theifirst impulse 
will aessix time units in fluration, :and Šthe sec 
oad impulse will have ; a sturation of $five time 
tunits. The impulse ratio in this case is six to 
five. The impulse ratios corresponding to the 
other digits will be apparent from the forego 
sing:and are seen:to range fromistenito one: (digit) 
stoonieitoken €digitt0). ... -. 
Stroceeding now to a consideration coif the op 

seration of the switch: S in response to the im 
spises, the first impulsejor interruption of the 
shine circuitcauses the line:relay2 Etoideenergize 
andstie circuit of relaya 2 is broken. Since the 
atter relay isslow acting, however, it does not 
fall back:immediately,anda circuit is closed for 
the magnet. '53, saiti i circuitiextending .3from 
ground by way coif coitact 28, contact 3232, con 
tact2:34, eoritact 237, winding df relay 25, and 
windhogsafemagnet its to negative battery. Re 
gkay 25iis energized overthiisi circuits and prepares 
a circuit:3for the change-over relay 23 at con 

When the magnet 53 is energized, it operates 
the:amature £57, thereby bringing the continu 
caugsly rotating roller E30 (see Fig. 10) into en 
sgagement with the rollier risi. At the same time 
the armature 57 separates the contacts F67 and 
st 8, thus deemergizing theibrake magnett, and 
freeing theirollert L. The roller fits accordingly 
startstoirotate;the shafti-F0, Wirading spring 9, 
and theicarriage if:2starts to move to the right. 
Assooniasithercarriage has moved off normal the 
scoritact springs £85 and fS; are closed, thereby 
templeting fallocking circuit for-relay:22. This 
halay accordingly remains Petergized throughout 
ithetfirst impulse, regardless of its duration. . . 

At thresent: of the first impulse theiline circuit 
is 3closed and &the line relay is again energized, 
threaking the circuit of relay2F5 and magnet 53. 
Relay aft:5 is slow acting and holds contact 242 
chosedlong errough so that the line relay cantlose 
a circuit for relay 2 3 at contact23. Upongener 
gizing, relay;23 lacks itself:aticoritagt 238. The 
magnet: 53}deenergizes when its circuit is broken, 
twhereupontthre3arnature Sisirstracted;and the 
ridler tSO is disengaged from roller 35. At the 
same stime the contact springs. EST and i? 68 are 
gallowed to close, thus againtenergizing the brake 
Zmagnet fill. The iorake magnets, now pre 
wents reverse rotation of the shaft i? O by the 
spring it. 

Lucing the 3first impudise the carriage 2 is 
noved continuously to theiright by the rotation 
of the shaft ship, and the spin 35 in the block 
f8::travels along the slot ii.22 in the wiper arm 

sk2l. The distanee:traversed, off course, depends 
son theisspeed of the switch drive, which should 
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bear:Such a relation to the calling device Speed 
that the pin (35 will travel the greater part of 
the length of the slot, the exact distance being 
-immaterial within a considerable range. It may 
beassumed that when the first impulse is termi 
nated the pin. 135 has reached the point X; that 
is, it traverses, the distance O-X, the point O 
3 representing theinitial position iof pinh5. 

When the second impulse is received the line 
to relay2ddis again:deenergized,and opens the cir 

cuit of relay 2t2, also the circuit of relay 23, but 
these relays remain energized over their locking 
circuits. The 'line relay also closes a circuit for 
the magnet f 54, extending from ground by way 

is of contact 243, contact' 232, contact 234, contact 
237, winding of relay 24, and winding of magnet 
54 to negative battery. Relay, 214 energizes over 

5the...above circuit and at contacts 239, 240, and 24 
disconnects the switch wipers. 23, 24, and cl25. 

g) The magnet 54 is also energized, :and operates 
armature fST, thereby causing the roller ?50 to 
-engage the roller if 52,32nd at the same time; Sep 
arating the contact springs fe9 and slo. The 
-brake imagnet 6 is thus deemergized and "the 

525 frollers 50 and 52, start to rotate the shaft fl. 
The shaft all rotates the shaft fill by means of 
gears 14 and fi5, thereby raising the block be 
randpins 35 and rotating the wiper arm::2; about 
its pivot 3. This pivot, does not appearin the 

:30 circuit drawing, Fig. 12, but is in alignment with 
the pin 35 when the latter is in normal position, 
:a:S: will be recalled from Eig.8. 

At the end of the second implilse: the line:relay 
: again energizes, breaking the circuit of relay22-4 

33 and magnet 54. Upon deenergizing, relay 24 
connects up; the wipers 23, E24, and ':E25. When 
the magnet t54...deenergizes, thregarmature 57 is 
...retracted, disengaging the raller 50 from roller 
"..f52"and closing the contact springs E69 and flo. 
The rotation of shafts fl; and it is thus:ter 
minated and the shafts are held in their ad 
Vanced:positions against the tensions of spring 90 
'by the brakemagnet E6, which energizes again 
"as soon as contact springs: 69 and :lo are...closed. 

The second impulse is only one-tenth as long 
:as the first impulse, and consequently the verti 
cal distance traversed by the pin 35 is orily one 
tenth dif the horizontal distance. This vertical 
distance is represented by the distance X-Y, 

40 

45 

50 which is one-tenth the distance O-X. The final 
position of the pin 35 is: therefore at the point Y, 
and the "wiper, arm is positioned along the line 
O-Y, bringing"the wipers la3, E24, and .125 into 
engagement with the first: Set of contacts in the 

55 bank of the switch. 
?he: relay 24 does notifallback until after the 

switch wipers have been brought to their final 
selective position. The: contacts 239,240, and 24 
...then close, and the line gConductors 205 and 206 

60 are extended by way of contacts 240 and 24, 
wipers (24 and l:25, bank contacts":254 and 255, 
and conductors 2:24:and 225sto.the Windings: of the 
dine relay .22). Relay 220 is accordingly ener 
gized-over the callingilinesin parallel-with the line 

65 eelay: 2 fl and closes a circuit; for theiringing relay 
223 at contact 260. Upon energizing, relay 223 
connects: a sourcerdf:ringing, current Genito the 
conductor .227 and 228:Of the line extending to 
station B, said: connection being made at con 

70 tacts 263 and .264, and at contact. 262 connects 
ground to the holding seenductor ; 226. The 
grounding of conductor 226.6perates relay 22, 
which locks itself to ground at contact .260 of 
spekay 220 and breaks the circuit of relay 223. 

7.5 The latter relay is slow acting and holds the 



energized. 

upward movement of the block 8. 
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ringing circuit closed for an interval after its cir 
cuit is broken. After relay 223 has deemergized 
the holding conductor 226 is maintained ground 
ed by Way of contact. 26) of relay 229 and con 
tact 26 of relay 22 f. . . . . 
The grounding of the holding conductor 226 

reaches the point X". In response to the second 
impulse the block if 8 moves vertically during an 
interval of Seven time units and Carries: the pin 
35 to the point Y. The Wiper arm is rotated 

5 during the movement of block 8 and takes up 
completes a circuit for relay. 2 (0, extending frcm 
ground on said conductor by way of bank con 
tact 253, wiper 23, contact 239, and winding of 
relay 2? to negative battery. Upon energizing, 
relay 28 disconnects the line relay 2f from line 
conductors 205 and 206 at contacts controlled at 
230 and at contact 23f, and at contact 230 closes 
a local circuit for the line relay, including the 
resistance 265. The line relay 2 fl is thus held 
When the call is answered at station B, the call 

ing and called parties may carry on a conversa 
tion in knoWn nanner. . Current for the trans 
mitter at station B is supplied through the Wind 
ings of the impedance coil 222, while current for 
the transmitter at station A is supplied through 
the windings of the line relay 220. 
The release of the connection is brought about 

by the replacement of the receiver at the calling 
station A. When the receiver is replaced, the line 
circuit is interrupted and the line relay 22) is 
deenergized, opening the circuit of relay 22 and 
removing ground from the holding conductor 226. 
Relay 2IC accordingly deenergizes and breaks the 
circuit of the line relay 2. Upon deemergizing, 
the line relay closes the previously described Cir 
cuit including relay 2 f4 and magnet 54, the said 
relay energizing and disconnecting the switch 
wipers as before. Magnet 54, upon energizing, 
brings rollers 5 and 52 into engagement and 
also opens contact springs 69 and 70 to deener 

lf and now ensues, which raises the block 
8 and pin 35 in the manner previously de 

scribed. The movement of the block and pin 
continues until the latter engages the rod 38, 
whereupon a circuit is closed for relay 26, ex 
tending from the grounded frame of the switch 
by way of pin 35, rod 38, and winding of relay 
25 to battery. Upon energizing, relay 2 is locks 
itself at contact 244, and at contact. 243 it breaks 
the circuit of relay 2 is and magnet 54 and also 
the circuits of the brake magnets 6 and T. 
The detergization of magnet disengages the so explained herein, which have been selected mere roller f 33 from roller 52 and stops further 
energization of the brake magnets leaves the 
shafts 0 and it free, with the result that they 
are rotated in the reverse direction by the Springs 
9 and 9. Thus the block 8 is lowered until 

a position along the line O-Y', thereby position 
ing the WiperS on the seventh set of bank, con 
tacts. The other digits are called in the same 
Way. It may be stated generally that the impulse 

10 ratio is different for each digit and that when any 
digit is called the pin 35 of the switch is moved 
along the two sides of a right triangle in which 
the lengths of the sides bear the same ratio to 
each other as the impulse ratio. The wiper arm 
is in any case positioned along the hypotenuse of 
the triangle, a line the slope of which is deter 
mined by the relative lengths of the sides and not 
by their absolute lengths. . . . . . . . . . . 

It will be easily seen now why the speed of the 
20 calling device can be varied independent of the 

switch drive Speed without affecting the accuracy 
of selection. Suppose, for example, that the call 
ing device speed increases, which will decrease 
the length of the impulses, although maintaining 

25 the same ratio between them. It may be assumed 
that the increase in speed is So great that When 
the digit 7 is called the length of the first im 
pulse is only sufficient to advance the pin 35 to 
the point X’ instead of to the point X". The 

30 second impulse is correspondingly shortened, 30 St 
however, so that in its vertical movement the pin 
135 is raised only to the point Y’. The point Y' 
lies on the line O-Y', from which it will be seen 
that the final position of the wiper arm is the 

35 same regardless of the change in the speed of 

gize the brake magnet 76. Rotation of shafts 

The de 

it again rests on top of the carriage 2, while 
the latter is moved to the left, until it engages 
the frame plate . The wiper arm rotates, on 
its pivot in response to the movement of block 

... i. 8 and assumes a horizontal position... . . . 
The restoration of the mechanical parts as de 

scribed in the foregoing separates the off normal 
springs 85 and 86, thereby breaking the lock 
ing circuits of relays. 22, 2 3, and 26. These 
relays therefore deemergize and the switch is com 
pletely restored to normal, ready for another call. 
The manner in which the switch is operated in 

response to the calling of other digits will be 
readily understood. When the digit 7 is called, 
for instance, by operation of the digit key corre 
sponding to the digit 7, the calling device CD 
transmits two impulses having an impulse ratio 
of four to sevén. In response to the first of these 
impulses the carriage 2 moves to the right dur 
ing an interval of four time units and the pin 35 

the calling device. . . . . . 
- . It will be appreciated that, while a compara 
tively simple telephone system has been shown 
herein, the principle of selection disclosed may 

o be used in larger systems, following known meth 
..ods employed in expanding the capacity of auto 
matic telephone systems in common use. It will 
be understood also that this new principle of se 
lection may be employed to advantage in various 

... 4 other automatic switching or indicating systems, 
... and in such cases the number of selections or the 
number of calling device keys may be increased 
beyond: the number shown herein. Nor is the 
invention limited to the precise impulse ratios 

ly as a convenient illustration of the principle 
involved. - 

various other modifications may be made 
within the spirit of the invention, and I do not 

5 therefore wish to be restricted to the exact form 
of the invention which is shown and described 

...herein, but desire to include and have protected 
-by Letters Patent all forms and modifications of 
my invention which come within the scope of the 

60 appended claims. 
claim: . . . . . . . . . - 

1. In an automatic telephone system, means 
- for connecting a calling and called line, compris 
ing an automatic progressively movable switch, 

65 means on the calling line for impressing two 
variable length but continuous control conditions 
on the line for each number called, the ratio of 
the duration of one condition to that of the other 
varying in accordance. With the number of the 

70 called line, means for operating said switch by 
means of said control conditions in accordance 
with said ratio to select the particular called line, 
and means in said switch for connecting Said 
lines. 

5 2. In an automatic telephone system, an auto 
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imatic switch having a bank.int whichia, plurality 
of callied lines tarietterminated, a calling line: a S 
sociated with said Switch, a controller in: said 
switch, means on the calling line for "Operating 
said controlleriin two stages, the 'ratio of the dis 
tarace traveled by said controller in One stage to 
the distance traveled in the other stage being ide 
spendent on the position of the (called line termi 
anals in the bank of said switch, and a progres 
ssively movable brush;carrier maintained insta 'tionary position during the first stage of opera 
*tion of said controller and sadvanced over said 
'bark; by the controller in the second 'stage of its 
operation to select the called line. 
3. In an automatic switching iSystem, a first 

-line, a plurality: df other:lines, means for closing 
i the first line and for producing two variable 
length interruptions therein, switching' means for 
sselecting one-dif said other lines, said Switching 
smeans including a controller movable in two di- 20 pairs of variable length impulses, including 
Yrections at right-angles to each other in response 
to said iriterruptions, respectively, together with 
-contact means positioned by said: controllier, and 
smeans for connecting said first line to theise 
-lected other line responsive to the completion of: 
“the selection. 14. In an automatic switching system, a first 
:-line, a plurality df other lines, means for clos 
sing the first-line and for producing two variable 
ength-interruptions:therein, an automatic-switch . 
for selecting one of said other lines, means for 
moving said switch to selecting 'position in ac 
cordance with the relative lengths of said inter 
ruptions, and means for connecting said first line 
to the selected otherline. v 

5. In an automatic switching system, a control 
circuit, means for closing said 'circuit, an auto 
'matic switch, means responsive to the closure of 
said circuit for preparing said switch for Opera 
tion, means for producing two successive inter- . 
ruptions in said circuit, the duration of said in 
terruptions bearing-apredetermined ratio to each 
other, means for operating said switch responsive 

...to said interruptions and to an extent, determined 
by said ratio, and means'for releasing said Switch 
responsive to another ;interruption in said cir 
ycuit. . . . ' 

6. In an automatic-switching System, a control 
circuit, an automatic switch, means responsive 
‘to the closure of said circuit for preparing said 
-switch for operation, a positioning device insSafd 
switch, means for continuously moving said de 
vice in two directions at right angles to each 

, other in response to 'two ;successive interruptions, 
in said circuit, the final position of said device 
depending on the relative duration of said inter 
ruptions, switching means in "said switch selec 
itively controlled by said device in its *final posi 
tion, and means responsive to another interrup 
tion in said circuit for restoring said device and 
said switching means. u v. ' 

7. In an automatic selecting system, a line, a 
controller, means responsive to two control con 
ditions imposed cni saidline for moving Said Con 
roller along the two-sides, respectively, ofia right. 

striangle-and-'a pivoted: selecting-arm aligned with 
the hypotenase of said triangle by Said"controller. 

8. In an automatic selecting System, a control 
circuit, means for impositing ea. control condition 
ens said circuit, said controllicondition:comprising . 
stwo parts of variable duration, tand selecting 
smechanism positioned in accordance with titae 
ratio between said parts and independent sof 
their Sun. g. In an automatic selecting System, a control 
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circuit, smeans for imposing a control Condition 
*on said circuit, means for momentarily inter 
rupting said:control:conditionati a variable point 
between the beginning and gend thereof, a select 
ing nechanism, and means for operating Said 
machanism responsive to said: control: condition 
it a position determined by the point :at which 
said interruption cccurs. 

10. In a control system, a line, means for 
;0 transmitting two impulses over said line, includ 

ing means for varying the relative lengths of said 
impulses at will, a controller moved in two di 
rections at right angles to each other through 

- distainees proportionate to the lengths of said 
15 impulses, respectively, and a responsive device 

including a member moved through an angle 
whose tangent is equal to the ratio of one said. 
distance to the other. 

21. In combination, means for transmitting 

neans for varying the relative lengths of the 
inpuises in each pair, mechanical means re 
Sporsive to any pair of impulses for interpreting 
the same interms of the tangent of an angle, a 
daVice icluding an angularly movable member, 
and means for moving said member through 
the angle determined by said tangent. 

12. In combination, a line, means for placing 
a control condition on said line for two periods 
of variable length, a device including: a part con 
tinuously movable in two directions at right 
angles to each other in response to said control 
conditions, respectively, a second part pivoted at 
the initial position of said first part, and means 
for moving said second part on its pivot to a 
position, defined by the line which is determined 
by theinitial and final positions of said first part. 

13. In combination, a pivoted arrin having a 
plurality of selective positions, each correspond 
ing to a different: angular movement of said arm, 
means for moving said arish to any selective posi 

...tion, and means for controlling said moving 
... means by a pair of impulses of variable duration 
:Such that the ratio of one impulse to the other 
is equal to the tangent of the angle through 
:which said arm is moved to reach the desired 
selective position. . . . 

14. In combination, a Switch comprising an 
arcuate bank, a pivoted wiper arm carrying wip 
sers adapted to engageithe contacts of said bank, 
a controller normally located in alignment with 
the pivot of said arm and having a sliding con 
tnection with Said arm, means for transmitting 
: two impulses to 'said switch, means:responsive to 
the first impulse for moving said controller par 
allel to said arm, and means responsive to the 
Second impulse 'for moving said controller at 
right angles to its first direction of movement, 
thereby rotating" said arm on its pivot. 

15. In an automatic telephone systein, called 
lines, an automatic progressively movable switch 
having access to said lines, a calling line "ccn 
nected to said switch for controlling the same to 
extend connections to certain of Said "cailed lines 
in accordance with the digits of the called nim 
bers, assigned thereto, means on the calling line . 
for impressing two variable calling conditions on 
the line for each digit of the called, number de 
sired, said conditions having a predetermined 
ratio, one to the other, in accordance with the 
digit, and means in the Switch operated respon 
sive to said calling conditions of any digit to move 
the switch in accordance with the ratio of one 
:condition to the other and independent of the 

30 
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duration of the conditions to select a particular 
one of Said called lines. 

16. In an automatic telephone System, a calling 
line, an automatic progresively movable switch 
controlled over said line, a plurality of lines ac 
cessible to said Switch at different points in the 
movement thereof, means on the calling line for 
impressing a calling condition on said line for a 
predetermined time for operating said SWitch 
to seize one of said lines, said means effective at 
Will to divide the time of said calling condition 
into tWO Separate parts, the ratio of one part 
to the other varying with different operations of 
Said means, and means for operating said Switch 
responsive to each calling condition to a partic 
ular point to select one of said lines, the linese 
lected depending upon the ratio of one part of 
the calling condition to the other. 

17. In an automatic telephone systern, a call 
ing line, an automatic progressively movable 
Switch controlled over said line, a plurality of 
other lines accessible to said switch, means on 
Said calling line for always transmitting a pair 
of impulses over said line for each digit of a 

0. 

5 
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number called, each pair of impulses having a 
predetermined ratio of duration one to the other 
for a particular digit, and means in said Switch 
operated in response to each pair of impulses to 

- Select a particular one of Said lines, the line 
selected determined by the ratio of one impulse 
to the other. 

i8. In an automatic telephone system, a call 
ing line, an automatic switch controlled over 
said line having a progressively novable wiper 
and contacts accessible thereto, means on the 
calling line for transmitting pairs of impulses 
Gver said line representing different digits, each 
impulse of a pair having a definite ratio of dura 
tion to the other impulse of the pair, and said 
ratio differing for each digit, means in the switch 
responsive to a particular pair of Said impulses 
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to move Said Wiper in One. Continuous movement 
into engagement with a particular one of said 
contacts, the contact connected with dependent 
only on the ratio of one impulse of the pair to 
the other. 
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