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To all wlwm 'lt may concan: 
Be it known that I, MICHAEL ScIIWARTZ, 

a citizen of the United States of America, 
and resident of Chicago, Cook c<_:mnty, Illi-

lS nois. have i11'"entel1 a certnin new and usefi1l 
Imp.rovement in Semi-Automatic Telephone 
Systems, of which the following is a speci­
fication. 

My imention relates to automatic tele-
10 phone systems, and especially to an im-

proved semi-automatic system. • 
My inrnntion is particnlarly adapted for 

use in connection with a semi-automatic sys­
tem in which mannal exchanges are em-

15 ployed having :1ntomatic district offices, but 
it is not limited to use in snch a system. 

It is customary in systems which employ 
trunk lines leading from a manual board to 
automatic switches to have each trunk line 

. 20 accessible to all the 01:ierators at the manual 
board-that is, each trunk line has a mul­
tiple jack at each operator's position. On 
account of the added expense and the com­
plication of the duties of the operators, an 

25 automatic calling device is not provided at 
P.ach operator's position. Instead, the trunk 
lines are all carried through a special B-op­
erator's position. This position is provided • 
with supervisory lamps for the trunks, one 

30 or more calling devices, and a key in each 
- trunk by means of which the calling device 
mav be connected with the trunk. The 
method of making the call in such a system 
is as follows: The A-operator, upon receiv-

35 ing an order for connection with the auto­
mi'tic exchange, connects with an order wire 
and repeats the numher of the line wanted 
to the B-operator. The B-operator then as­
signs an idle trunk line to the A-operator, all 

40 the busy trunks usually being disclosed_ to 
the B-operator by means of a lamp wluch 
lights wheneYer the trunk is in nse. After 
assigning the trunk, the B-operatoi;. then 
operates the callii1g device key of the trunk 

45 assigped and operates the calling device for 
the callectnmnber. 

In my improved system the general ar­
rangement of the system and the operations 
of the A-"perator are suhsfantially the same 

bO as descri}>ed aboYe. At the B-operator's 
position,¾however, the trnnk equipment is 
simplifiec' a1).rl the operations required of 
the B-opemt9r lessened. There are -r- ) keys 
in the tnmks at the D-operator's position, 

operator being bvo lamps for each trunk 
and a calling device. One of these lamps is 
always displa_yed 011 the B-operator's posi­
tion, this lamp belonging to an, idle trunk 
and designates which trunk the B-operator 60 
shall next assign to the A-operator. When the 
B-operator receives an order she merely 
looks to see which lamp is displayed, as­
signs the corresponding ·trunk. and then be­
gins to operate the calling device. This 65 
calling device is ahv'lys automatically con­
nected with the trunk line whose light is 
displayed, and as soon as tlite last digit is 
called the calling device is aufromatically dis­
connected from the trunk whose light is dis- 70 
played and automatically connected with the 
next idle trunk, and the lamp associated with 
this h1st-mentioned trunk is displayed. The 
second lamp belonging to each trunk is dis­
played when the A-operator connects with 75 
the designated trunk, in order· to notify the 
B-operator when the A-operator has made 
such a connection. This lamp is not lighted 
in case the A-operator s.hould plug in upon 
the wrong trunk. 

A :further object of my invention is to 
provide improved means for selectively sig·­
naling on a party-line. • Heretofore it has 
been customai'y to .connect e~ch line with a 

80 

plurality of groups of. connectors, or to use 85 
a fre~uency selector of some sort in combi­
nation with the selector switches. Other 
systems ha,·e been prop·osed in which each 
line is connected with a plurality of con­
tacts in different levels of the same switch, 90 
and• auxiliary ,,ipers are employed by 
means of which one generator is connected 
with the ringing relay springs when the 
line wipers are rais<.>cl to one le,·el. nnd a 
different generator is' connected w1th said 95 
springs when the wipers are raised to a 
second level. In this manner one kind of 
ringing cnrrent will be sent over the line 
if it is called over its contacts situated in 

100 

105 

55 the only appimtns appearing before the B-

one level, ,'iJhile a different ringing current 
will be use\r if the line is called over its con­
tacts in a second level. In my impi:oved 
system, however, I provide a connector 
switch ,vhich is simFar to the ordinary ver­
tical__ and rotary type o:f connector switch, 
except that it has two ringing relaA-s and 
two sets of wipers and can he rotated ·twenty 
steps instead of the usual ten steps. ,Two 
ringing genern tors of different freq uei1cies 

. are likewise used. T~1e two sets of wipers 11{' 
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are adapted to engage the same. bank level, 
but are angularly displaced so that the sec­
ond set does not pass onto the first contact 
until the first set passes o.ff the last contact. 

s ·when the ringing rei;iys are energized, one, 
generator is connected with one set of 
wipers, while the other genenitor is con­
nected with the other set. • In this manner 
the frequency 0£ the ringing curnmt which 

10 ·will be sent out on a called line depends 
upon which set 0£ wipers is brought onto 
the contacts 0£ this called line. For in­
stance, if it is desired to call the line con­
nected with the fifth contact in any level, 

16 to ring the station upon this line which cor­
responds to the first of the ringing gen­
erators, the shaft is rotate_d five steps in 
order to bring the first set 0£ :vipers onto 
the line. If it was desired to signal the 

20 ·station corresponding to the second ringing 
generator, the shaft \vould be rotated fifteen. 
steps- so us.to bring the second set of wipers 
onto tbe line. In order to rotate the shaft 
fifteen steps, the calling device is operated 

25 first £or O, £or which ten impulses are trans­
mitted, and then 5. This second rotation is 
made possible by the provision 0£ means 
£or closing the circuit 0£ the private. magnet 
and locking the side switch in second posi • 

so tion when the switch shaft is rotated the 
tenth step, so that the rotary magnet is op­
erative to continue the rotation in accord­
ance with the· next series 0£ impulses. 

These and other objects 0£ my invention 
35 will be more readily understood by refer­

ence to the accompanying drawings, in 
which-

Figures 1, ? and 3 show a complete con­
nection between a calling and a called sub-

~o station in n system embodying the ·princi­
ples of my invention. The connection shown 
is established between a calling manual ~nb­
station A and a called automatic substation 
A'. This connection is established through 

45 the medium 0£ an operator's cord circuit 
G, an automatic selector s,vitch D and a 
connector E. The manual substation A 
may be 0£ any suitable common battery 
type. At the- central office the manual line 

50 is provided with the usual answering jack 
,T ·ie or more multiple jacks J', the line 
rda}' 2, the cut-o.ff •relay 3 and the line 
lamp 4. The operator's cord· C is a cord 
which is adapted for use either with manual 

55 lines or with trunk lines leading to the auto­
matic exchange. This cord comprises the 
usual plugs P' and P 2 connected/ together 
through the condensers 5 and G. ?,'he cord 
is provided with .two double-wound polar-

60 ized relays 7 and 8 and two auxiliary. re­
lays' 9 and 10. The armatures (if the po­
larized • relays return to central pos~tion 
when the relays are deenergized, :from wl\ich 
position they may be attracted- to either 

. 55 side, ~epending upon which direction the 

current flows through the windings. vVhen 
the relays 9 • and 10 are deenergized, the 
supervisory circuits 0£ the cord are adapted 
for use in: connection with automatic lines. 
In order to adapt either end 0£ the cord £or 70 
use with a manual line the corresponding 
relay ~ or 10 must be energized. 

The trunk line lea,cling from the manual 
cxchnnge to the automatic exchange ter­
minates in the automatic exchange in a se- 75 
lecto1· switch D. At. the mimual exchange 
this trunk line is provided with a multiple 
jack on each operator's position, two 0£ such 
jacks (J 2 and J 3

) J:ieing shown in the draw~ 
ings. Associated with the trunk there is a so 
relay 11 which is for the purpose 0£ con­
necting an automatic calling device with -the 
.trunk. This calling device is situated upon 
a special or B-operator's position. At. this 
B-operator's position there are also two ss 
supervisory lamps 12 and 13 (Fig. 2) for 
the trunk. The iamps 14 and 15 are similar 
lamps for a second trunk. For controlling 
the supervisory 1amps and the connection 
of the calling deYice with the trunks, there 90 
are proYided two mechanisms L and M 
which. ai'e common to a plurality 0£ trunk 
lines. The device L comprises any suitable 
ratchet device, such as the wheel 16, which is 
adapted to permit the springs 17 to open .95 
when the magnet 18 is energized once, and 
to close the springs 19 after the magnet 18 
has been energized a predetermined number 
of times. The number of steps 0£ the wheel 
required to close the springs 19 should be 100 
equal to the number of digits in the num-
bers 0£ the automatic lines. The magnet 
20, when energized, withdraws the retaining 
pawl from the ratchet wheel and allows it 
to return to normal position. The mecha- 105 
nism M comprises a set of wipers 21, 22, 
23 ancl 24 carried upon a rotary shaft con­
trolled by a motor magnet 25. Each wiper 
moves o,·er· and makes contact with a set 
0£ contacts, one contact for each trunk line. 110 
·The contacts engaged by the wiper 2,1 are 
connected with the lamps 13, 15, etc. The 
contacts engaged by the wiper 23 are con­
nected ,-rith the relays 11 of the respective 
trunk lines. The wiper 22 engages a donble 115 
set of contacts, one set being connected with 
the lamps 12, 14, etc., and the other set be-
ing connected with the spring 26 0£ the re­
spective trunk. Only the last contact 0£ the 
set engaged by the wiper 21 is used, this 120 
contact being connected ,Yith the springs 26 
of the last tnmk line of the group. A mag-
net 32 is pro:vided which, when energized, 
withdraws the retaining· pawl from the 
shaft which carries the wipers. 21, 22, 23 1~5 
and 24, and allows them to be returned into 
engagement with first contacts. Associated 
with the device M there are aJso 'tw◊ relays 
27 and 28 .. _The relay 28 is slow:. -acting-
that slo-i,; to deenergize. 130 
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The automatic calling device may be of 
any suitable type and is represented in Fig. 
2 by a pair of impulse· springs 20 • and 30. 
Such calling devices are usually controlled 

5 py a dial provided with finger holes. The· 
calling device is also pi;ovided with a pair 
of springs 31 w11ich are closed once each 
time the calling device is operated. H the 
calling device is controlled by a dial, the 

10 springs 31 may be arranged to close as soon 
as the dial is rotated from normal posi­
tion and open again when the dial returns 
to normal position after all the impulses are· 

-delivered .. The key K is located on the B-
15 operator's position and is common to all the 

trunk lines. The selector D is of the general 
type disclosed in Unit~d States Letters Pat­
ent No. 815,321, granted March 13, 1906, to 
Keith, Erickson and Erickson, being modi-

20 fied, however, as shown in British patent to 
T. G. Martin, No. 1419 of 1910, in order 
to operate in a two-v,ire system-that is, a 
system in which the central office apparatus 
is controlled by impulses delivered over the 

25 two sides of the line in series. Among other 
details the selector comprises a bank of 
contacts divided into: rows or level~, which 
contacts are adapted .to be enga.ged by a set 

_ of wipers .34, 35 and 36 carried upon a shaft 
30 (not shown) which has 't vertical movement 

contrplled by the so-called vertical magnet 
37 and a rotui:y movement controlled by the 
rotary magnet 38. The_ usual side switch 
comprising the wipers, 39, 40, 41 and ·42 is 

35 controlled by the private magnet 43 in a 
manner well known in the art. 

"Means for restoring the switch to normal 
position are provided in the release magnet 
44. This magnet restores the switch imme-

40 diately upon energizing, in a manner simi­
lar to· that shown in United States Letters 
Patent No. 815,176, granted March 13, 1906, 
to Keith, Erickson and Erickson, for con­
nector switches, rather than by deenergizing 

45 as-shown in said selector patent. The relays 
45, 46 and 47 are slow acting relays-that is: 
relays which deenergize slowly after the~r 
energizing circuits are broken. The proper 
action of these relays may be .obtained by 

50 placing a ring of copper (!,round one end of 
the core. The connector Eis of the general 
type shown in said Patent No. 815,176 re­
ferred to above. Like the selector switches, 
the connector switch comprises a bank of 

55 contacts which are adapted to be engaged by 
a set of wipers carried upon a vertically and 
rotatably movable shaft. Instea,d of the 
usual single set of line and private wipers, 
the connector E is provided witl}l,a double 

60 set of ,vipers 48, 49 -and 50, and M, 52 and 
53. _ The wipers 51, 52 and 53 ai;e arran5ad 
in the same plane as the wipers '48, 4~ and 
50: but are angularly displaced titere:frbm a 
proper distance so that as the wipers 51, 52 

&Ii and 53 pass off the last contact of any cer-

tain level, the wipers 48; 49 and 50 will pass 
onto the first contact. For instance, assum-
ing the usual arrangement of ten contacts in 
a level, the wipers woulcl be so arranged that 
upon the eleventh step of the shaft the 70 
wipers 51, 52 and 53 would pass off the tenth 
contact and the wipers -!8, 4U and 50 would 
be rotated onto the first contact of the same 
level. The wipers 51 and 52 are insulated 
from the wipers 48 and 49. These two pairs 75 
of wipers are normally connected in multi-
ple with each other and with the talking cir­
cuit conductors or line through the springs 
of two ringing relays 54 and 55. However, 
when the relays 5-! and 55 are energized, 80 
these wipers are disconnected from each 
other and from the line, and the wipers 51 
and 52 are connected with the terminals 0£ 
the ringing current generator R' while, at 
the same time, the wipers 48 and 49 are con- 85 
nected with the terminals of the ringing cur-
rent generator R. The two private wipers 
50 and 53 are permanently connected to­
gether. Upon the switch shaft there is a 
cam 57 which forces the springs 58 into con- 90 
tact ·when the shaft is rotated a sufficient dis­
tance to bring the most advanced, set of 
wipers into contact with the last contact of 
a level-that is, assuming ten contacts in a 
lev_el, the springs 58 would be closed upon 95 
the tenth rotary step of the shaft, but would 
be opened again as soon as the shaft takes 
the eleventh step. For simplicity, the level 
of bank contacts shown in Fig. 2 comprises 
only three contacts. However, in the de- 100 
scription which follows the usual arrange­
ment of ten contacts in a level will be as­
sumed. 

The automatic substation A' is assumed to 
. be one station of a two-party line, a second 105 
substation in all respects similar to substa-
tion A' being adapted to be connected to the 
conductors 59 and 60. It is asrnmed that 
the line to which the substation A' belongs 
is connected to the first contact in the second 110 
level 0£ the connector switch. Therefore, if 
the shaft of the connector is raised two 
steps and rotated one step, the wipers 51 
and 52 will be brought into contact with the 
terminals of said line; but if the wipers are 115 

rotated eleven steps instead of one, the wip-
ers 48 and 49 will be brought into contact 
with _said line, . As has been explained, the 
wipers 48 and 49 are supplied with ringing 
current from the generator R; while the 12J 
wipers 51 and 52 are supplied with ringing 
current from the generator R'. The gen­
erator R is assumed to fµrnish ringing cur-
rent of the proper character to operate the 
ringer at the substation A' only, while the 12a 
generator R' furnishes ringing current of 
the proper character to operate the bells of 
the other substation on the line. , Therefore, 
it will be seen that the "'substati.cms may be 
signaled selectively, dependin!? ul36n'which 1so· 
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pair of wipers is in engagement with the 
bank contacts of said line. The numbers o:i: 
the two substations on a line will be the 
same, except that one substation will have a 

15 0 inserted between the last and the next to 
the last digits of the number o:f the other 
substation on the same line. For instance, 
the number of substation A' being assumed 
to be 2201, the number of the other substa-

10 tion on the same line would be 221. . The 
automatic substation A' may be of any suit­
able type and, as herein represented, com­
prises the usual receiver 61, transmitter 62, 
switch hook 63, ringer 64, condenser 65 and 

15 · an automatic calling device comprising a 
pair of impulse springs 66 and 67 and the 
toothed impulse wheel . 68, which latter is 
controlled through the medium of a dial 
(not shown) provided with finger holes. 

20 The line of substation A' is shown connected 
to an individual line switch F at the central 
office, which line switch is controlled by a 
master switch H. The line switch F and 
master switch H, as shown, are of the gen-

25 eral type disclosed in British patent to 
R. W. James, No. 26,301 of 1906, but of 
the particular form shown in-British Patent 
No. 1419 of 1910 above referred to. 

Having given a general description of the 
30 apparatus shown, 1t will now be explained, 

in detail how the manual substation A may 
obtain connection with and selectively sig­
nal the substation A' upon an automatic 
party-line. The subscriber at substation A, 

35 by removing his receiver, closes the circuit 
of the line relay 2, which, upon energizing, 
closes the circuit of the line lamp 4 in the 
usual manner to signal the operator. The 
operator thereupon inserts the plug P' into 

40 the jack J, whereupon the subscriber's line is 
connected with the cord circuit C and a circuit 
is closed from ground G' through the relay 
9, sleeve conductors of the plug J>' and jack 
,J and the cut-off relay 3 to the battery lead 

45 70, thence to battery B and to ground G. 
It will be understood that although only one 
battery B is shown in the drawings, a plu­
rality of batteries may be employed if found 
desirable or necessary. The relay 3, upon 

50 energizing, disconnects the line relay from 
the calling line. The relay 9, upon energiz­
ing, connects the non-grounded terminal of 

. the hattery with the upper winding of the 
relay 8 and ground G2 with the lower wind-

55 ing of said ~elay, and also completes a con­
nection £rpm the lamp 71 to the spring 72 
of the rel:~y 8. The inserti011 of the battery 
between the two windings of the relay 8 
provides 1lie callil).g substation with talking 

~o current which flows over a circuit e)!:tending 
from gro<Und G2 through the armature 74, 
lower wi: ·ding of the relay 8, thence over 
the he~vy :.cqnductors to and thro•1;rc!i the 
substation A·!l,nd back over the other side of 

u the line through the upper winding of. the 

relay 8 and the armature '75 to the battery 
lead 70. This current also energizes the re-
lay 8 and in the proper direction to separate 
the springs 72 a.nd 73. The operator con­
nects her talking set with the line through 70 

the medium of the key K' and inquires the 
number of the line desired in the usual mari­
ner. Upon learning that a line of the auto­
matic exchange is wrinted, the operator re-

.' stores the key K' and presses the button KZ, 75 
thereby connecting her talking set with an 
order wire leading to the B-operator. The 
A-operator then repeats the number of the 
substation desired to the B-operator and 
asks to he assigned an idle h·unk line over so 
which to complete the connection. The B­
operator then assigns an idle trunk lin_e to 
the A-operator and also operates her calling 
device to set up the desired automatic con-
nection. SIS 

The only operation required o:f the A-op­
erator after being assigned an idle trunk 
line is to plug into the trunk line assigned 
by the B-operator. The B-opera.tor deter­
mines which trunk line is to be assigned by ~o 
means of the lamps 13-15, etc. (Fig. 2.) 
The trunk line shown: in the drawings is 
the one correspondi.ng to the first set of con­
tacts in the apparatus M (Fig. 2), and it. 
will be assumed that at the time the call was 95 
made the wipers ·were resting upon these 
contacts. In this position, it will be seen. 
that a circuit is closed :from ground G10 

through the springs 104 and, 17, wiper 24, ,. 
contact 105" and lanip l3 to the battery lead· 100 
70. A cii:cuit is also closed from ground G10 

through the springs 105, 106, 107, wiper 23, 
contact 108, conductor 79 and the relay 11, 

to the battery lead. The relay 11 being en.­
ergized, the calling device springs 29 and 30 105 

-(Fig.'·2) will be connected with the trunk 
condtibtors 82. and 83 leading to the selector 
D. Thus it will be seen that normally the 
calling devicJ .. is connected with an idle 
trunk line, and that the corresponding lamp no 
in tlie B-operator's position is lighted. The 
B-operntor assigns the trunk corresponding 
to the lamp which is burning, and then sim-
ply begins to operate the cal1ing device for 
the successiv~ digits of the number desired. 115 

It will be assumed that the number of the 
substation A' is 2201. Since the operator's 
calling device is normally bridged across 
the trunk conductors 82 and 83, the selector 
line relay M is energized over a circuit ex- 120 
tending frofo ground G4 through the lower 
winding of the relay 84, side switch wiper 
39, trunk conductor 83, armature 86, /con­
ductor 81, springs f:37, impulse springs 29 
a11d 3.0, conductor 80, rt,mature 88, conP,:uctor 126 
82, side svvitch wiper 40 and the/ upper 
winding of the relay 84 to battery. The re-
lay 84, upon -energizing, comple_tes a ci:reuit 
extending from ground G"'- through the 
springs 89 and 90 and the relay 45 to· bat- no 
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tery. Now, when the operator operates her 
calling device ror the .first digit 2, the im­
pulse springs 2U and 30 are separated twice 
momentarily) each time breaking the circuit 

5 of the selector line relay 84. The relay 45, 
being slow ncting, does not have time to de­
energize dm'ing the momentary interruption 
of its circnit by the relay 84. Therefore, 
each time the relay 84: deenergizes, a circuit 

10 is closed from ground G5 through the spring 
8D and its back contact, spring 92 and its 
front contact, relay 4<l, vertical magnet 37 
and the side switch wiper 41 to battery. 
The vertical magnet 37 receives two im-

15 pulses over this circuit, and operates to raise 
the switch shaft t,rn steps to·· carry the 
wipers opposite the second level of the bank 
contacts. The relay 46, which is included 
in circuit in series with the vertical magnet, 

20 is energized by the first irnpnlse, hut, being 
a slow . acting relay, does not deenergize 
until after the last impulse is delivered. In 
its energizeo position the relay 46 closes a 
circuit from grnnnd G5 through the private 

25 mngnet 43 to hattery. The private magnet 
+3, nnon eiwr!!izmg and dci;nergizing. causes 
the iii de s,\-it<\li to"-pnss from first to 'second 
position after tlie Yertical magnet has oper­
ated the last time. On passing to second 

30 position the sirle s,Yitch wiper 41 closes a 
circuit from grnnrnl G4 through the inter­
rupter springs 93, rotary magnet 38, relay 
47 and side s,vitch wiper 41 to battery. 
Since this circuit inc1ndes the interrupter 

35 springs 9:3, the rota1·y magnet 38 will oper­
ate continuously in a manner similar to that 
of a bnzzer to i-otnte the v:ipers step by step 
as long as the side switch remains in second 
position. 

40 If the first trunk line is idle, the side 
switch will be tripped from first to second 
position by the operation of the armatnre 
of the private magnet, in the ,vell-known 
mannrr, as soon as the wipers have been ro-

45 tated the first st:.,p. If, hmYever, the first 
trunk line is busy, the private wiper 36 
finds a girnrding ground potential upon the 
priYate bank contact of said trnnk line, and 
a locking circnit is closed :from said ground-

50 eel contact through the wiper 3G, side switch 
wiper 42 mid private magnet 43 to battery. 
The prirnte nrngnet, being locked up, holds 
the side s1..-itch in second position, and the 
rotary magnet continues to advance· the 

55 wipers until an idle trunk is found. ,Vhen 
the wiper 36 passes off the last grounded 
contact, the private inagnet 43 deenergizes 
and a11ows the side s,vitch to pass to third 
position. Upon passing from second to thfrd 

60 position, the side switch breaks the circuit 
of the rotary magnet, disconnects the line 
re1av 84 from the line and extends the line 
connection t11rough the wipers 34 and 35 
to the connector E. The connector line relay 

6,'5 94 is thereupm'l energized over a circuit ex-

tending from ground G6 through the lower 
winding • of said relay, springs 95 and 96, 
conductor 97, wiper 35, thence to and 
through the operator's calling device and 
back over the other side of the line to the 70 
sprjngs D7 and D8 and the upper winding 
of the relay 94 to battery. The· rela.y 94, 
upon energizing, closes the • circuit of the 
r(llay 99. . The relay 99, upon energizing, 
extends a guarding potential from ground 75 
G1 through the springs 100 to the selector 
private bank contacts of the trunk line lead-
ing to the connector E. A holding circuit 
also extends from grourid G7 through the 
springs 100, selector private wiper 36, side 80 
switch wiper 42, springs 101 and 102 and re-
lay 45 of the selector to •battery. A shoz-t 
time elapses between the time when the 
side switch o:f the selector D passes to third 
position and the time when the relay 99 of 85 
the connector energizes to extend the guard- -
ing potential from ground G1 to the selec-
tor private hank contacts. During this time 
said contacts are provided with a guarding 
potential extending from ground G8 through 90 
the springs -103 and 101 of the relay 47 of 
the selector D and side switch wiper 42. 
The relay 47 is energized in series with the 
rotary magnet and, being slow acting, re­
mains energized £or an instant after the side 95 
switch passes to third position, but deener­
gizes soon enough to permit the locking cir-
cnit to be closed through the relay 45 before 
it has time to decnergize. 

As has been explained, the springs 31 as- 100 
sociated with the operator's calling device 
are closed into contact once each time the 
calling device is operated. These springs, 
upon closing, complete a circuit from ground 
G9 through said springs und the magnet 105 
18 to the battery lead 70. The magnet 18, 
upon energizing, rotates the ratchet wheel 
rn one step, whereby the spi'ings 17 are per­
mitte<l to separate, thereby breuking the 
circnit of the Jnmp 13. The operator now 110 
operates her calling device for the sec-
ond digit 2, thereby causing the line relay 
of the connector E to deenergize twice. 
Each time the relay 94 deenergizes, a cir-
cui~ is dosed from ground_ G11 through the 115 
sprrngs 108 rmd 109, 110 and 111 (the relay 
99 is slmv 11cting); relay 112, vertical magnet 
1m and side switch wiper 114 to the battery 
lead. The vertical magnet receiving two im­
pulses operates to raise the ,,vipers two steps ·120 
to a position opposi_te the second level of 
bank contacts. The relay 112, which is in- • 
c1nded in the operating circuit of the ver-
tical magnet, is energized by the first irn­
puise and closes a circuit from ground G21 125 
through the springs 115 and the private 
magHet 116 to battery. The relay 112, -be-
ing slow acting, does not d-~cnergize to break 
the circuit of the private magnet until after 
the last impulse :s delivered to the vertical 180 
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magnet. The private magnet, upon energiz­

ing and deenergizing, causes the side switch 

to pas~ :from first to second position. The 

ratchet wheel Hi of the apparatus L is ro-

5 tated a second step when the second digit is 

called, but has no particular effect. 
·when the calling device is operated for 

the third digit O, the line relay of the con-

-nectar is deencrgized ten times in the same 

10 manner as for the previous digits, but, since 

the sit1e switch is in second position1 the de­

energization of the relay 94: at this time com­

pletes a circuit from ground G11 through 

the springs 108, 108, 110 and 111, relay 112, 

15 springs 117, rotary magnet 118 and side 

switch wiper 114: to battery. The rotary 

magnet operates ten times to rotate the shaft 

and wipers ten steps, thereby carrying the 

wipers 51, 52 and 53 onto the tenth contact 

20 of the second level. and at the same time the 

cam 57 on the sh;ft closes the springs 58. 

The slow acting relay 112 is energized in se­

ries with the rotary magnet by the operating 

impulses and, being slow acting, does not de-

25 energize 11ntil after the last impulse is de­

livered. Since the digit called was O, and 

the springs 58 are closed, the private mag­

net 116 does not <leenergize when the relay 

112 deenergizes, hut remains· energized over 

30 a circuit extending from ground G14 through 

the springs 58 and said magnet to battery. 

Since the private magnE\t does not deener­

gize after this digit is called, the side switch 

-does not pass to third position, ,ts it would 

35 do in case any other digit except O had been 

called, so as not to close the springs 58. The 

operator now operates the calling device 

once more for the last digit 1, the line 

relay deenergizing once, and again closes 

40 the ciTcuit o-f the n,tary magnet previously 

traced. This operation of the· rotary mag­

net advances the wipers one more step, car­

rying the ,vipers 51, 52 and 53 off the last 

contact and advancing the ,Yipers 4:8, 49 

45 and 50 onto the first c·ontact of the second 

level. This last step of the-switch shaft also -

permits the springs 58 to open, so that when 

the relay 112 (leenergizes after this digit 

is called, the privn,fo magnet 116 deenergizes 

50 also and permits the side switch to pass to 

third position. The .•,ide switch wipers 119 

and 120, upon reaching third position, ex­

tend the line connection throu,gh the con­

nector and its wipers 48 and 49 to the called 

55 line. The side switch wiper 121, upon 

reaching third positi.on, extends a guarding 

potential from groun<l GH through sa,id 

wiper and private wiper 50 to the .connector 

private bank contacts o·f the called line. An 

GO imergizing circuit a1so extrncls from ground 

G14 throngh the wipers 121 and 50, conduc­

tor 12:? and the cnt-u-fl' winding 123 of the 

switch F (Fig. 3) to hatte17. The winding 

123, upon. energizing, attracts the armature 

65 124, which disconnects the switch }3' from the 

called fo~e. The side switch wiper 114 of 
the connector E, upon reachingtltird position, 

completes a circuit from ground G15 t:fi:rough 

the interrupter 125, ringing relays 55 and 64 

in multiple, springs 126 and side switch 70 

wiper 114 to battery. The relays 54 and 55, 

upon energizing, disconnect the calling and 

the called lines and connect the ringing cur­

rent generators R and R' with the wipers 

48 and 49 and 51 and 52. Since only the 75 

wipers 48 and 49 are in connection with the· 

called li.nc, ringing current from the genera-

tor R only will he sent over the line. This 

current is assumed to be o-f the proper char­

acter to operate the bells at the substation 80 

A'. If the number 221 had been called, the 

wipers 51 and 52 would have been con:..1ected 

with the line and ringing current from the 

generator R' ·would have been supplied to 

the line, which current, it is assumed, does 86 

not operate the hells 64 at the substation A', 
but would ring the bells of the other substa­

tion on the line. 
vVhen the ratchet wheel 16 of the device 

L is rotated the fourth step by the operation 90 

of the calling device for the last digit of the 

called number, the springs 19 are closed into 

contact. Therefore, when the magnet 18 de­

energizes after this digit is called, a circui.t 

is closed from ground G10 through the 95 

springs 19 and 127 arid the relay 27 to the 

battery lead. The relay 27, upon energizing, 

completes a circuit from ground G10 through 

springs 105, 106, 1715 and 176, magnet 25, 

springs 131, 132 and 133 to battery. The 100 

magnet 25, upon energizing, rotates the 

wipers 21, 22, 23 and 24: one step onto the 

contacts corresponding to the next trunk 

line. T4e relay 27, upon energizing, also 

completes the circuit of the restoring mag- lOo 

net 20 of the devicr L, said' :rcuit extending 

from ground G10 thr011gh the springs 105, 

10G and l'i"5 and the magnet 20 to battery. 

The magnet 20, upon energizing, withdl'aws 

the retaining pawl from the ratchet wheel 16 110 

and allows it to he restored to norma,L there-

by disconnecting the ground Gm from the 

relay 27. If the next t.rnnk is idle, the relay 

27 decnergizes and breaks the ciTcnits o:f the 

magnets 20 and 2ti. If the next trnnk is 115 

busy, however, the relay 27 remains ener­

gized and cnuscs the magnet 25 to continue 

to rotate the wipers 21, 22, 23 and :H stei, by 

step onto the contacts.of an id1e trunk in the 

follmYing manner: It will he seem that the 120 

ontm· set of conbct~ which are engaged by 

the wiper :~2 am connected to the springs 26 

of the jacks of the trunk liues, so that when-

m·er a pfog is in it :inck o:f any trunk line, -its 

contnct in this set will he 12:rounded. There- 125 

fol'e, if the fi!'-Cond tnmk line is l-:>nsy when 

the ";ipers ilt the deYice M are rntflted the 

first step, r. locking circuit will be closed 

:from the grounded contact of said trunk 

through the wipe1- 22 and the springs 1:29 l :i:i 
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and 128 and the relay 27 to battery. Thus, 
the re1ay 27 will remain locked up and the 
magnet 25 will continue to advance the 
wipers 21, 22, 23 and 24 until the contacts of 

5 an idle trunk line are reached. 
In the drav,rings it has been assumed that 

the second trunk line was not busv. and 
therefore the wipers are shown as having 

.come to rest upon the contacts of said trunk. 
HJ In this position a circuit is closed :from 

ground G10 through the springs 104 and 17, 
wiper 24 and lamp 15 to battery, thereby 
lighting the lamp 15 to·signify to the opera­
tor thnt this is the next trunk to be assigned. 

15 ·when the relay 27 energizes to cause the 
wipers 21, 22; 23 and 24 to be rotated, it also 
breaks the circuit of the relay 11 ( Fig. 1). 
The relay 11, upon deenergizing, disconnects 
the calling device :from the trunk line and 

20 completes the connection bet"\veen the cord cir­
cuit and·the trunk. ·when the relay 11 deener­
gizestodisconnect the calling device :from the 
trunk, it must close a bridge across the trunk 
at some other ·point so as to prevent the auto-

25 matic connection from being released. This 
bridge comprises the two windings of the 
relay 7 of the cord circuit C. It will there­
fore be seen that it is necessary thnt the A­
operator plug into the jack before the B-

30 operator completes the connection. In order 
to notify the B-operator when the A-opera­
tor plugs in, the lam1is 12 and 14 are pro­
vided. vYhen the plug P 2 is inserted into the 
jack J2, a circuit is closed :from ground G17 

35 through the springs 26, conductor 130, con­
tact poi.nt 78, wiper 22, contact point 77 and 
lamp 12 to battery. Since this circuit in­
cludes the :wiper 22, it will. b_e seen that 

. neither the lamp 12 nor any other similar 
40 lamp will be liglited if the A-operator plugs 

into the ·wrong trnnk line. The lamp 141 
(Fig. 2) is energized in multiple with the 
magnet 25 for the purpose of signifying to 
the B-operator when the device M is opel'-

45 uting. The key K is for the purpose of pro­
viding means whereby the B-operator may 
relense a partially established connection in 
case she finds she has made a mistake in the 
operatioi1 of the calling device. The sepai·u-

60 tion of the springs 87 by the operation of the 
key opens the bridge across the trunk line 
through the caJling device, and permits the 
nutomatic switches to be released. The clo­
sure of the springs 142 closes the circnit of 

65 the magnet 20 to alluw the deYice L to be re­
tnrnecl to normal position. 

H it is desired to put any set of trunks 
out of service, the key K may be pperated to 
open the springs 104 and 105, therehy allo-w-

60 ing the relay 11 to deenergize and also hrerrk­
ing the circnit of t.he lamp of the trunk line 
11.pon "·hich the wipers 21-24 are resting. 
The wiper 21 is for the purpose of releasing 
the device M and causing its wipers to- be 

e.r;· returned·. to normal position when they 

reach the limit o:f- their travel. Only the 
last contact of the row engaged by the wiper 
21 is used. This contact is connecteq. with 
the spring 2,6 of its 9orresponding trunk 
line. Therefoi·e, when the wipers ar&stand- 70 
ing upon.the contacts of this trunk line and 
the plug is inserted into the jack, a .circuit is 
closed from ground through the spring 26 
and the trunk line, wiper 21, springs 1±3 of 
the relay 27 (when it is energized, as pre- 7~ 
viously explained) and the. relay 28 to the 
battery lead. The relay 28, upon energiz­
ing, breaks the circuit of the magnet 25 and 
closes the circuit from. ground through the 
restoring magnet 32, springs 144 and 132 80 
and springs 133 to battery. The relay 28 is 
slow actin~ so as • to maintain this circuit 
closed unt1l the wipers have had time to 
reach normal position before permitting the 
magnet 32 to deenergize. . 85 

When the relay 7 at the cord C is 
bridged across the line upon the com­
pletion of the • connection by the B-oper­
ator, in the manner previously explained, 
this relay is energized by a current which is 90 
supplied to the line through the windings 
of the line relay 94 of the connector E. 
This current is in the proper direction to 
cause the relay· 7 to close the springs 1'4:5, 
thereby completing a circuit through the 91" 
lamp 14G. When the called subscriber re­
moves his receiver. or as ·soon thereafter as 
the ringing relay 'of the conhector- deep.er­
gizes, the called substation is provided with 
talking current over a circuit extending 100 
,from ground G-10 at the connector E through 
one winding of the back-bridge relay 147, 
springs 148, ringing relay springs 149, wiper 
48, conductor 150, line conductor 151, thence 
through the receiver and transmitter of the 105 
sn bstution and badr ovet t',e line conductor 
152, springs lfi3, condm-tor 154, ringing relay 
springs Vi5, springs 15G and the other wind-
ing of the relay 14-7to battery. The relaJ'l47 . 
is energized by this cnrrent and, by shifting 110 
the springs 96 and il'i out of engagement 
with their hack contacts into engagement 

. with their front contacts, transposes the con­
nections between the windings of the line 
relay of the connector and the two sides of 115 
the .talking circuit. This transposition re­
verses the direction of the current in the re-
la v 7 of the cord C. This causes the relay 
7 to attract its armature in the opposite di­
rection, thereLy opening the springs 145 to 120 
extinguish the lamp 146 to signify to the 
operator that the called subscriber has an­
swered. The relay 147 of the connector, 
upon energizing, also completes a circuit ex­
tending from ground G14 through the side 1% 
switch wiper 121, spr:ngs 157 and the relay 
158 to Lattery. The relay 158, upon ener­
gizing, opens the circuit of the ringing re-
lays 55 and 54 at the springs 126 so that"the 
called subscribe, will not· be rung again 130 
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after he has ans\verecl. 'rlie relay 158 also 
forms a locking circuit for itself through 
the springs 159, so that it will not deener­
gize when the called subscriber hangs up the 

5 receiver and n1lo,Ys the back-bridge relay 
14 7 to dcenergize. 

When the calling and called subscribers 
hang up their receivers upon the termina­
tion of the conversation, the A-operator is 

10 given the usual disconnect signals in the 
following manner: The hanging up of the. 
receiver at the substation A destroys the cir­
cuit of the relay 8 in the cord, which, upon 
deenergizing, nermits the springs 72 and 73 

15 to close, ther~by extending a circuit from 
ground G20 through said springs 73 and 72, 
armature 160 and lamp 71 to battery. The 
hanging up of the receiver at the called sub­
station breaks the circuit of the connector 

20 back-bridge relay 147. The relay 147, upon 
dei~nergizing, restores the current in the 
cord supervisory relay 7 to its original di­
rection, thereby causing the springs 145 to 
be closed again to light the lamp 146. The 

25 A-operator, upon receiving the. disconnect 
signal, simply withdra;ws the plugs P' and 
P 2

, whereup.on the automatic connection is 
·automatically released as follows: The re­
moval of the plug P 2 breaks the circuit of 

30 the connector line relay 94. The relay 94, 
upon deenergizing, breaks the circuit of the 
relay 99. The relay 99, upon deenergizing, 
completes a circuit from ground G11 through 
the springs 108 and 109, spring 110 and its 

35 back contact, releai:;e magnet 161 and off­
normal spring,c; 162 to battery, The magnet 
161, upon energizing, immediately restores 
the connector to normal position, and ,vhen 
the switch shaft reaches its lowest position, 

40 the springs 1!52 are separated to perrr1it the 
magnet lGl to deenerg;ize. The deenergiza­
tion of the relay 99 also breaks the holding 
circnit of the release rclav 45 of the selector 
D. The relay ,J/\ upon cleunergizing, closes 

45 fl circuit :from ground G5 thl'ough the spI"ing 
89 and jts back contact, spring 92 and its 
back eontact, magnet 44 and off normal 
springs lfW to battery. The magnet 44, 
npou energizing, releases the selector D, and 

50 the switch shaft breaks the circuit of tlle re­
lease magnet 44 at the springs 164: when it 
reaches jts lowest position. 

Jn th0 above desnription of the operation 
of the connector switeh it was assumed that 

55 the called line was idle. If the called line 
had been busy, the connector switch would 
not have eomplctccl connection therewith, 
bec,rnst), when the ·wiper 50 engaged the con­
tacts of ,;aid busy line and while the side 

C/l switch \l':ts yet i11 second position, a circuit 
would have bee11 closed fromg1·01mdth1·ongh 
the gua1;ded pri vatc bauk contact of the 
busy line throngb the privrrte wiper 50, side 
,witch wiper 1:?l and the lower winding o:f. 

65 tlw ,·elay 1Gfi to battery. The closure of the 

springs 166 by the ener·gization of the relay 
165 completes a circuit from ground G1 

through the springs 100, springs 166, upper 
winding of the relay 165 :incl the private 
magnet 116 to battery. The closure of this 70 

circuit maintains the private magnet 116 en­
ergized after the relay '112 deenergizcs after 
the last impulse for the· last digit is deli v­
ered. Since the private magnet does not de­
e~ergize, the side switch remains locked in 7i 
second position and the connection is not 
completed at the side switch wipers 119 and 
120. The relay 165, upon energizing, also 
completes a connection from one terminal of 
the . busy signaling machine S through the 80 

springs 167, contact point 168, side switch 
wiper 120 ·and condenser 169 and thence 
back through the cord circuit to the calling 
line, thereby giving the calling subscriber a 
busy signal. The calling subscriber, upon 85 

receiving the busy signal, will hang up his 
receiver and cause the supervisory lamp 71 
at the cord to be lighted. Since the back­
bridge relay 147 of the connector is deener­
gized, the relay 7 at the cord will be ener- 90. 

gized in the proper direction to light the 
lamp 146. Therefore, the two lamps will be 
lighted simultaneously and the operator will 
remove the plugs, whereupon the automatic 
switches 'D and E will be released in the 95 

same manner as previously described. 
In the system shown herein the numbers 

of some of the automatic substations have 
only three digits, while other stations have 
·four digits. In the device L the springs 19 101 

must not be closed until the last digit of any 
number is called, and therefore £aid springs 
must not be closed until the wheel 16 has 
been rotated four steps. If a three-digit 
number is called, the wheel 16 would, of 101 

course. be rotated only three steps. In or-
der to cause these springs to be closed when 
such a number is called, the operator may be 
instrueted to operate the calling device once 
more after the last digit is called. This last lli 
operation of the calling device will have no 
effect on the automatic switches other than 
to momentarily decnergize the line relay of 
the connector. At the device L, however, 
this operation of the calling device will il 
cause the wheel 16 to be advanced the fourth 
step to close the springs 19, which is for the 
purpose of starting the selection of the idle 
trunk for the next call. 

Althongh the connector E as shown is 12 

adapted to signal only two different sub­
stations on the same line, my invention • is 
not necessarily limited to this number. It I 

is cvid<mt that by the simple addition of i 
wipers and ringing relays the nnmber of 1~ 

stations ,vhich may he signaled selectively 
may be increased to three, four, or more, as 
desired. It is likewise to L understood that 
while l have described thi~ .~onnector in con­
nection with a semi-automatic system, it is l! 
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equally as well adapted for use in any sys­
tem in which automatic switches are em­
ployed. 

What I claim as my invention is:-
5 1. In a telephone system, a plurality of 

trunk lines, an impulse transmitting device, 
and automatic means for maintaining said 
impulse transmitting device in F'nnection 
with an idle trunk. 

10 2. In a telephone system, a plurality of 
automatic switches, a plurality of trunk 
lines extending to said switches, an impulse 
transmitting device for transmitting im­
pulses over said trunks for controlling said 

15 switches, and means for maintaining said 
impulse transmitting device alway~ in con­
nection with an idle trunk. 

3. In a telephone system, a manual op­
erator's board, automatic syvitches, trunk 

20 lines extending from said manual board to 
said switches, an impulse transmitting de 0 

vice for transmitting· impulses over said 
trunks for operating said switches, and au­
tomatic means for maintaining said impulse 

25 transmitting device always in connection 
with an idle trunk line. 

4. In a telephone system, an A-operator's 
position and a B-operator's position, auto­
matic switches, trunk lines extending from 

so said A-operator's position through said B­
operator's position to said automatic 
switches, an impulse transmitting device at 
said B-operator's position for transmitting 
impulses over said trunks for operating said 

35 switches, and automatic mean:,; for always 
maintaining said impulse transmitting de­
vice in connection with an idle trnnk. 

5., In a telephone system, a plnrality of 
trunk lines, an impulse transmitting device, 

40 automatic means for maintaining said im­
pulse transmitting device in connection with 
an idle trunk, an:d a signal to indicate to 
which of said trunk lines said impulse trans­
mitting devicL is connected. 

45 6. In a telephone system, a plurality of 
aiitomatic switches, a plurality of trunk lines 
extending to s~id switches, an impulse trans­
mitting device for transmitting impi1lses 
over said trunks for controlling sn id 

50 switches, means for maintaining said im­
pulse transmitting device always in connec­
tion with an idle trunk, and a signal to in­
dicate to .which of said trunk lines said 
impulse transmitting device is connected. 

55 7. In a telephone system, a manual oper­
ator's board, .automatic switches, trnnk lines 
extending from said manual board ~0 saicl 
switches, an impulse transmitting device for 
transmitting· impulses over said trunks for 

60 operating said switches, automatic means 
for maintaining said impulse transmitting 
device always in connection with an idle 
trunk line, and a signal to indicate to which 
0£ said trunk lines said impulse transmitting 

66 device is eonnected. 

8. In a telephone system, an A-operator's 
pqsition and a B-operator's position, auto­
matic switches, trunk lines extending from 
sa~d Acoperator's position through said B­
operator's position to said automatic 70 
switches, an impulse transmitting device at 
said B-operator's position for transmitting 
impulses over said trunks for operating said 
switches, automatic means for alwaysmain­
taining said impulse transmitting de· ice in 75 
connection ·with an _idle trunk, and a signal 
to indicate to which o:f said trunk lines said 
impulse transmitting device is, connected. 

9. In a telephone system, a plurality o:f 
trunk lines, a calling device normally con- &O 
nected with one of said trunks, automatic 
means controllable by said calling device 
for extending a connection from said trunk 
line to a called subscriber. and means con-• 
trolled by said calling dev'ice for antomc1ti-. 
cally disconnecting said calling·device • n 
the trunk line after the call is corn}hc:t; 
and for connecting it with an idle trunk. 

10. In a telephone system, a plurality of 
subscribers' lines, a plurality of automatic 90 
switches for extending connection to said 

- subscribers' lines, a plurality of trunk lines 
extending to said s,Yitches, an impulse 
transmitting device normally connected ,vith 
one of said trunks for controlling said auto- 95 
matic switches, and means for automatically 
disconnecting said impulse tnmsmitti:ng de­
vice from the trunk upon the completion of 
a call and for then connecting said impnL:e 
transmitting device with an idle trunk. 10(, 

11. In a telephone system, a plurality of 
subscribers' lines, a plurality of automatic 
switches for extending connection to said 
subscriliers' lines, a plurality of trunk lines 
extending to said switches, an impulse trans- 105 
mitting device normally connected with one 
of said trunks for controlling said automatic 
switches, and means controlled by said im­
pulse transmitting device for disconnecting 
said impulse transmitting device from the 110 
trunk upon the conipletion of a call and for 
then connecting said impulse transmitting 
device with an idle trunk. 

12. In a telephone system, a plurality of • 
subscribers' lines, means for extending a 115 
connection between any two of said lines, 
said means including an A-operatm;'s posi­
tion, .a TI-operator's position, autonmtic 
switches, trnnk lines extending from sn,id 
A-operator's position • through • said B- 120 
operator's position to said • automatic 
switches, an impulse transmitting device 
normally connected with one of said trunk 
lines fot controlling said a'utomatic switches, 
and means for automatically disconnecting 125 
said impulse transmitti_ng device .from said 
trunk after the call is completed and for 
connecting it with an idle trunk. 

13. In a telephone system, a plurality of 
subscribers' Jines1 means for extending a 180 
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connection between any two o:f said lines, 
said means including an A-operator's posi­
tion, a B-operator's positi~m, ~utoma~ic 
switches, trunk lines extendmg from said 

5 Acoperator's position through said B-oper­
ator's position to said automatic switches, 
an• impulse transmitting device normally 
connected with one o:f said trunk lines for 
controlling said automatic switches, and 

:.0 means controlled by said impulse transmit­
ting device for automatically disconnecting 
said impulse transmitting device from said 
trunk after the call is completed and for 
connecting it with an idle trunk. 

15 14. • In a telephone system, a manual op-
erator's board, automatic switches, a plu­
rality of trurik lines extending from said 
board to said switches, an impulse transmit­
ting device normally connected to one o:f 

20 said trunk lines for controlling said switches, 
and means for automatically disconnecting 
said impulse transmitting device from the 
trunk line when the call is completed and 
:for then connecting it with an idle trunk. 

25 15. In a telephone system, a manual op-
erator's board, automatic switches, a plural­
ity of trunk lines extending from said board 
to said switches, an irripnlsc transmitting 
device normallv connected to one of said 

30 trunk lines for controlling said switches, and 
ni.eans controlled by said impulse transmit­
ting dev5cc for automatic:.illy disconnecting 
said impulse transmitting device from the 
trunk line ·when the call is completed and 

35 for then connecting it with an idle trunk. 
16. In a telephone system, an } .... -operator's 

position and a B-operntor's position, anto­
matic switcht'S, trunk lines extending to :onid 
switches, a calling device normally connect-

40 ed with one of said trnnk Jines, means at 
said A-operatol''s position for connecting 
with said trunk Jines, arnl a siunal at sai(1 
B-operntor's position for indi~:i,t ing ,Yhen 
said A-Jperator connects with the trnnk 

i5 'with which said calling deYice is connected. 
17. Tri a telephone sy,.;tem, n plurality of 

trunk lini's, a calling <levice norma 11y con­
nected with one of said trunks ancl aclapte(t 
to be opernted a plurality of times in estab-

50 lishing a conneetion between a calling and -
a ca}led subseriber. and means for discon­
necting snid calfoig device from said trnnk 
and connecting the same with an idle trupk 
when said calling device has been operated 

156 .a predetermined number of times. 
18. In a telephone system, an operator's 

cord circuit, automatic switches, trunk lines 
extending from said cord to said switches, 
an impulse transmitting device normally 

60 connected with one 0£ sriid trunks and adapt­
ed to be operated a plurality of times in 
establishing a connection between a calling 

• and a called subscriber, and means for dis­
connecting said impulse transmitting device 

• tis. from said trunk and connecting the same 

with an idle trunk when said'impnlse trans­
mitting device has been operated a prede­
termined number 0£ times. • 

19. In a telephone system, an A-operator's 
position and a E 0 operator's position, auto- 70 
matic switches, trunk lines extending from 
said A-operator's position through said E­
operntor's position to said switches, an im­
pulse t~·ansmitting device at said E-oper-
a tor's position normally connected with one 75 
of said trunks for controlling said switches, 
said impulse transmitting device being 
~dapted ~o ?e operated a plurality of times 
m estabhshmg a connection between a call-
ing and a called subscriber, and ·means for 80 
disconnecting said impulse transmitting de­
vice from said trunk and connecting the 
same with an idle trunk when the same has 
been operated a predetermined number of 
times. 85 

20. I1;1 a telepho_ne syst~m, a plurality 0£ 
trunk Imes, a calling device, a step-by-step 
switch for connecting said calling device 
with one of said trunks, and means for oper­
ating .said switch upon the completioi1 of a 90 
call. .,, . 

21. Inn: telephone s_ystem, an A-operator's 
position and a B-operator's position, auto­
m:_itic switches, trunk lines extending from 

• sa1cl A-operator's p<isition to said switches 95 
a calling device at said B-operator's positio~ 
normally connected to one of said trunks· a 
step-by-step switch for controlling the cdn­
nection of said calling device with said 
trunk, and means for operating said switch 
upon the completion of each call to con­
nect said calling d<wice with the next idle 
trunk. 

100 

22. In a telephone system, an A-operator's 
position and a 13-operator's position, auto­
matic switches, trunk lines extending from 
said A-operator's position to said switches 
a ca Hing device at sµ,id TI-operator's positio~ 
normally connected to ORe 0£ said trunks· a 
step~by-step switch for controlling the cdn­
nection of said calling device -ivith said 
trnnk, means for operating said switch upon 
the completion of each call to connect the 
ca.Hing device with the next idle trunk, and 
a signal to indicate with which trunk said 
calling device is connected. · 

23. In a telephone system, a plurality of 
trunk lines, a calling device normally con-

• nected witl: one of said trunk lines, a step­
by-step switch adapted to control the con­
nection of said calling device with said trunk 
lines, said switch including a plurality of 
arms adapted to contact with.corresponding 
bank contacts, and means for returning said 
arm. to the first 0£ said contacts when they 
come in contact with the last 0£ said con-
tacts. -

24. In a telephone system, an A-operator's 
position and a B-operator's position, auto­
matic switches, trunk lines extending· from 
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said A-operator's position thro11gh said B­
operator's position to said automatic switches, 
an impulse transmitting device at said B­
operator's position for transmitting impulses 

5' over said trunks for operating said switches, 
automatic means for always maintaining said 
impulse transmitting device in connr.,ction 
with an idle trunk, and means at .said B­
opirator's position for controlling the release 

1 o of said switches; • • 
25. In a telephone system, an A-operator's 

position and a B-operator's position, auto­
matic switches, trunk lines extending from 
said A-operator's position through said 

15 B-operator's • position to said automatic 
switches, an impulse transmitting device at 
said B-operator's position for transmitting 
impulses over said trunks for operating said 
switches, automatic means for always ma.i:u-

20 taining said impulse transmitting device in 
connection with an idle trunk, a signal to 
indicate to which of said trunk lines said 
impulse transmitting device is connected, 
and means at said B-operator's position :for 

25. controlling the release of said switches. 
26. In a telephone system, a plurality of 

subscribers' lines; means for extending a 
con:riection between any two of s.aid lines, 
said means .includin~ an A-operator's posi-

30 tion, a· B-operator s position,·· automatic 
switches, trunk lines extending from said 
A-operator's position through said B-oper­
ator's position to said automatic switches, 
an impulse transmitting device normally 

35 connected with one of said trunk lines for 
controlling said automatic switches, means 
:for automatically disconnecting said im­
pulse transmitting device :from said trunk 
after the call is completed and for connect-

40 ing it with an idle trunk, and means at said 
B-operator's position for controlling the re-
lease of said switches. • 

. 27. In a telephone system, an A-operator's 
position and a B-operatur's position, auto-

45 matic switches, trunk lines extendin,g to said 
switches, a calling device normally connect­
ed with one of said trunk line.~ means at said 
A-operator's position for ·connecting with 
said trunl~ !ines, a s~gn_aJ_ ~t said B-ope_r-

50 ator's pos1t10n for md1cahng . when said 
A-operator connects with the trunk with 
which said calling device is connected; and 
means at said B-operator's position for con­
trolling the release of said switches. 

28. In a telephone system, a connector 55 
switch, a plurality of sets of· contact arms 
for said switch, a plurality of sources of 
ringing current, means for connecting a 
different_source of ringing current wi,th each 
set of said arms,•a calling device, and auto- 60 
matic means for connecting the calling de-

• vice with the connector for operating the 
same. · • • 

29. In a telephone system, a subscriber's 
line, a connector switch for connecting with 65 
_said line,· said switch including a plurality 
of sets of arms.for connecting with the line, 
a plurality of sources o:f ringing current, a 
plurality of relays,. means ?ontroHed by said • 
relays for connectmg a different source ·of 70 
ringing current with . each set of said arms, 
a calling device, and automatic means for 
connecting the calling devic:e with the con­
nector for operating the same. . 

30. In a telephone system, a subscriber's 7 6 
line; a connector switch for connecting with 
said line, said switch including a plurality 
of banks of contacts, a plurality of arms 
adapted to engage with each of said banks, . 
said arms being angularly displaced where- 80 

. by one of said arms leaves the last contact ' 
of a bank as the next of said arms engages­
the first contact, a plurality of sources of 
.ringing current, means for connecting a 
.different source of ringing current with each 85 
ar~, associated with a bank of contacts, a 
calling. device, and automatic means for 
connecting the Galling device with the· con-
nector for operating the same. _ 

31. In a telephone system, a subscriber's 90 
line, a connector switch for connecting with 
said line, means associated with the con­
nector for applying ringinµ- current to the 
said line, said means incluuing a plurality 
of relays, means controlled by each of said 95 
relays for connecting a separate source of 
ringing current with said line, means for 
energizing said relays simultaneously and 
applyin~ ringing current to the line, a call-
ing device, and automatic means for con- 100 
necting the calling device with the connector· 
for operating _the same. 

Signed, ·by me at Chicago, Cook county, 
Illinois,-this 24th day of November, 1911. 

•• MICHAEL SCHWARTZ. 
Witnesses: 

ARTHUR J. RAY, 
E. D. FALER. • 
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