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to Bell Telephone Laboratories, Incorporated, 
New York, N. Y., a corporation of New York 
Application July 21, 1934, Serial No. 736,287 

9 Claims. 

This invention relates to automatic Switches 
for use in telephone exchange systems and more 
particularly to switches of the multiple brush 
type. 
One of the objects of the invention is to pro 

vide a Switch capable of hunting in either direc 
tion, that is, of traversing over one bank of ter 
minals in Search of a free line or set of ter 
minals when moving in one direction and of 
traversing Over another bank of terminals in 
Search of a free line or Set of terminals when 
traveling in the opposite direction to return to 
its normal position. 
Another object of the invention is to provide 

a Switch having a magnetically controlled escape 
ment device to guide the downward movement of 
the Selector, the magnets of which are used at 
the Same time, to test the terminals being trav 
erSed by the moving brushes of the Selector. 
In Selector SWitches, especially of the well known 

panel type, the Selection of a terminal-set is 
usually made when the SWitch moves in the up 
Ward direction only, during which the brushes 
engage a roW of terminals. Particularly, in well 
known automatic telephone Systems involving 
the use of panel switches as sender selectors, it 
has been the practice to cause a SWitch to hunt 
over a bank of terminals until the top of the 
bank is reached. Whereupon the switch is re 
tillrined to normal and the hunting operation is 
repeated. This obviously involves a loss of time 
in connecting a register sender to a calling line 
besides necessitating the use of more switches 
than Would be required if a SWitch Were capable 
of hunting in both directions. 
In the present invention, it is proposed to avoid 

this loss of time by causing the SWitch to hunt 
when it is returning to normal and to do it by 
controlling the downward movement of the se 
lector by an escapement device which is controlled 
by two cooperating magnets that cause the Switch 
to descend one step at a time, each of said mag 
nets testing the alternate terminal-Sets engaged 
by the brushes. 

In accordance with the present invention, there 
fore, one specific embodiment of which is herein 
described by Way of illustration, this is accom 
plished in the following improved manner: The 
upward hunting of the selector is controlled in 
the usual way, that is, by an up-drive magnet 
under the control of a terminal testing relay. 
When the last terminal-set of the bank is reached 
and the selector cannot be connected thereto, 
circuits are closed whereby the selector is Switched 

(Cl. 179-18) 
to the brush-Set having access to the terminals of 
another bank and the test of the alternate termi 
nal-sets therein is transferred to the winding of 
each of the two magnets which control the escape 
ment device, the winding of one magnet being 
used to test the Odd terminal-sets and the Wind 
ing of the other magnet being used to test the 
even terminal-sets. The selector, under the con 
trol of the escapement, is then caused to descend 
One terminal-set at a time during which one of 
the magnets tests for the free condition of the 
terminal-set to which the brushes of the selector 
are then connected. If the terminal-set tests 
busy, the magnet is energized, the escapement 
device is operated and the selector is caused to 
descend a step whereupon the other of the two 
magnetS is connected to the Succeeding terminal 
Set for a test thereof. Should the selector reach 
its normal position without contacting with an 
idle Set of terminals, the selector is again switched 
to the brush-Set having access to the terminal-sets 
of the first bank, the escapement test circuit is 
disconnected, and the usual up-drive circuit is 
reestablished for the upward movement; the test 
of the terminal-sets in the one bank on the up 
Ward movement and the test of those on the 
Second bank on the downWard movement of the 
Selector continuing until a free line or set of ter 
minals is found, 
A clearer conception of the scope and purpose 

of the invention will be obtained from a consider 
ation of the following description in connection 
With the attached drawings in which: 

Fig. I shows a calling Subscriber's line together 
With certain relays for preventing interference 
between calling lines; 

Fig.2 shows a start circuit and a portion of two 
link Circiuts; 

Fig. 3 shows a line finder and district selector; 
Fig. 4 shows a link circuit for associating the 

Sender With the district selector; 
Fig. 5 shows a portion of the register sender; 

and 

Fig. 6 shows the manner in which Fig. 5 should 
be arranged. 
The invention has been embodied in a disclo 

sure which is substantially like that of U. S. Pat 
ent 1,567,072 to W. H. Matthies, granted Decem 
ber 29, 1925. Both the present disclosure and 
that of the Matthies patent Show a skeletonized 
sender in which the numbers employed are, for 
the most part, the Same as those in the more 
complete disclosure of U. S. Patent 1,589,402, 
granted to O. H. Koop, June 22, 1926, and refer 
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2 
ence to the Kopp patent is made for operations 
not completely described herein. 
As in the case of the above mentioned patents, 

a plurality of link circuitS is arranged to serve a 
group of calling lines and are taken into service 
in rotation. When a link circuit Completes its 
function, it hunts for and associates itself with a 
district selector which is ready for use and the 
link and district remain in a Sub-allotted condi 
tion until the next link in the Series has been put 
into Service. The link circuit is then put into an 
allotted condition from which it Will be advanced 
by the initiation of a call and the action of the 
start circuit of Fig. 2. The trip circuit of Fig. 1 
and start circuit of Fig. 2 are so arranged that 
only one line may be served at a time in order 
that there may be cooperation between two groups 
of lines to each of which a group of link circuits 
is individual. The details of these functions are 
described in the above mentioned Matthies patent 
and, since they form no part of the present inven 
tion, will be omitted from the following descrip 
tion except insofar as they are necessary to an 
understanding of the present invention. 

Assuming that the Subscriber at substation 9 
is one entitled to establish connections only with 
in a limited area, the link circuit of Fig. 4 is ar 
ranged to indicate this fact to the Sender in the 
manner to be described hereinafter. When the 
subscriber at substation 9 removes his receiver 
from the Switch-hook, a circuit is closed which 
extends from battery through the winding of the 
relay 0, inner back contact of relay 02, over 
the subscriber's line, to ground at the outer con 
tact of relay 02. Relay (, in operating, closes 
a circuit from battery through resistance 04, 
winding of relay 03, to ground at the outer front 
contact of relay 9. It also prepares a partial 
circuit path from battery through resistance f f f 
and the right winding of relay (09 in parallel, 
inner front contact of relay to conductor f4 
from which it is completed when the line finder 
connects with the terminals of the calling line. 
Relay 03, in operating, closes a circuit from bat 
tery over the back contact of relay 20, conductor 
30, right winding of relay 8, inner back con 

tact of relay (T, inner right contact of relay 03, 
to ground at the left contact of relay O9. 

Relay 8 operates in this circuit, and closes a 
locking circuit for itself which extends from bat 
tery through the right winding of relay 20, con 
ductor 29, over back contacts of relays similar 
to relay 08 individual to other groups of lines 
appearing before the same line finder, inner left 
front contact and left winding of relay D8, to 
ground at the right back contact of relay 09. 
Relay 8 closes a circuit fron ground at its outer 
right front contact through the winding of trip 
magnet 303 of the line finder to battery in prep 
aration for tripping the proper set of brushes 
when the line finder is operated. Relay 20 oper 
ates in the locking circuit of relay 08 and, in 
combination therewith, closes a circuit from 
ground over its outer right contact, conductor 
128, inner right contact of relay f O8, winding of 
relay operates and then to battery. Relay 

0 locks over its inner right contact to ground 
at the left back contact of relay O9. Relay a 
closes a circuit for Starting the allotted line finder. 
ASSunning that the link and line finder shown are 
the ones to be used next, sequence switch 400 will 
be standing in position f and sequence switch 3. 
in position 2. The operation of relay O will, 
therefore, close a circuit from ground at its outer 
right contact, Outer left front contact of relay 08, 
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inner left front contact of relay 03, conductor 
!3, left back contact of relay 202, inner left back 
contact of relay 23, conductor 288, upper left and 
lower right contacts of cam 403, brush 402 and 
terminal 49, conductor 38, upper right and low 
er left contacts of cam 3), winding of relay 302 
to battery. 

Relay 302, in operating, closes a circuit from 
battery through the winding of up-drive magnet 
34 of the line finder, right front contact of relay 
392, lower right contact of cam 364, outer left 
front contact of relay 392, to ground at the lower 
left Contact of can 336. The line finder moves 
upward under the control of magnet 304 and, 
Since trip magnet 303 is operated, the proper set 
of brushes is tripped. As soon as the line finder 
moves upward, a locking circuit is provided for 
lelay 392 extending over its inner left front con 
tact, upper contacts of cam 388, right back con 
tact of relay 329, commutator strip 32 brush 322 
to ground, which holds relay 302 operated inde 
pendent of the trip circuit. As soon as commu 
tator brush 39 engages segment 305, a circuit is 
closed from ground over brush 307 and segment 
35, lower right and upper left contacts of cam 
36, conductor 434, contact, 239 of key 294, inner 
right front contact of relay 23 to conductor 29 
and the right winding of relay 20. This circuit 
shunts the Winding of relay 98 and causes said 
relay to release, in turn releasing the trip mag- : 
net 363. When brush 307 leaves segment 305, 
the circuit of relay 28 is opened and said relay 
also i'eleases, freeing the start circuit. When 
line finder brush 38 makes contact with ter 
minal 38, which is connected to conductor 4 
and therefore to battery, a circuit is completed 
from this battery through the winding of relay 
323, lower left and upper right contacts of cam 
34., to ground at the lower right contact of cam 
339. Relay 32 operates in this circuit and closes 
a shunt around its winding through resistance 
39, to ground over commutator strip 32 and 
brush 322. This reduces the resistance in series 
With the Winding of marginal relay i39 sufficient 
ly to cause that relay to operate and Open the 
locking circuit of relay (), which, in turn, Opens 
the energizing circuit of relay 302. The Opera 
tion of relay 320 also opens the locking circuit of 
relay 32, causing that relay to release. The re 
lease of relay 302 closes a circuit from ground 
through the winding of cut-off relay 2, conduc 
tor f2, terminal 321, brush 326, inner left back 
contact of relay 317, right back contact of relay 
302, lower right contact of cam 324, resistance 
323 to battery. The operation of cut-off relay : 
f{2 opens the circuit of line relay D, removes 
battery from conductor 4, and releases relays 

9 and 320. 
At the time relay 392 operated, it closed a cir 

cuit from ground at the lower left contact of can 
336, Outer left front contact of relay 322, lower 
right contact of cam 3 , conductor 39, terminal 
48 and brush 406 of the link district finder 4f), 
lower right contact of cam 498, Winding of relay 
489, resistance 4 to battery. Relay 40s Operates 
and closes a circuit from battery through the 
Winding of sequence switch magnet 49), lower 
contact of cam 412, to ground at the outer left 
Contact of relay 409, advancing the link Sequence 
SWitch 400 to position 2. When Se?ilence Switch 
409 leaves position , relay 409 is released. In 
position 2, a circuit is closed from battery through 
the Winding of relay 4:3, right lower and left 
lupper contacts of cam 4.4, left back contact of 
relay 45, to ground at the lower left contact 

5 

O 

15 

20 

2 5 

"... " 

75 



O 

5 

20 

25 

30 

40 

50 

5 5 

60 

. . .75 

2,039,015 
of cam 46. Relay 43 operates, closing a circuit 
from battery through the right winding of relay 
4T, left outer front contact of relay 43, to ground 
at the right back contact of relay 45. Relay 47, 
in operating, closes a circuit from battery through 
the winding of up-drive magnet 48 of the sender 
finder 420, bottom contact of cam 479, outer right 
contact of relay 47, to ground at the left back 
contact of relay 409. The sender finder moves 
upward under the control of magnet, 48 in Search 
of an idle sender in the group of senders which 
terminate in the upper bank accessible to the 
upper set of brushes connected through the back 
contacts of relay 448, which is normal at this 
time. 

It will be observed that the teeth of the sprock 
et wheel 47 engage with the slots of the elevator 
rack 485. This wheel is carried on a shaft 486 
which also carries pawl 487 and the internal 
ratchet. Wheel 488 With which Said paWl COOper 
ates. The shaft is free to turn in sleeve 489 of 
member 490, which in turn, extends and is rigidly 
attached to the hub of escapement wheel 473 but 
is not so shown in order to more clearly disclose 
other parts of the escapement device 480. When, 
therefore, the elevator moves upwards as the re 
sult of the operation of magnet 48, Sprocket 
wheel 47 turns in a counter-clockwise direction 
and at the same time causes the internal pawl 
48T likewise to pass over the teeth of the internal 
ratchet wheel 488 without effect. Inasmuch as 
shaft 486 is free to turn in shaft 490 then, as the 
elevator moves upwards, shaft 490 remains sta 
tionary and escapement wheel 473 is uninflu 
enced. 
Relay 4 3 further closes a circuit from battery 

through the middle Winding of relay 45, right 
contacts of cam 42, right winding of relay 45, 
to ground at the right contact of relay 43. The 
current in this circuit, however, is not Sufficient 
to operate relay 415 but does create a flux in the 
windings of this relay so that it becomes quick 
to operate when the test circuit is closed. The 
test circuit extends from brush 422 over the No. 4 
back contacts of relay 448, left contacts of can 
49, right back contact of relay 409, left winding 
of relay 45, upper contacts of cam 42, right 
winding of relay 45, to ground at the right con 
tact of relay 43, and in parallel thereWith 
through the right lower contact of cam 42, 
middle winding of relay 45 to battery. 
An idle sender is characterized by battery 

through a resistance connected to conductor 502. 
When, therefore, brush 422 engages terminal 423, 
corresponding to the sender of Fig. 5, which is 
assumed to be idle, the test circuit above traced 
is completed from battery over resistance 50, 
right back contact of relay 52, right inner con 
tacts of relay 50, contacts of relay 590, conductor 
502, brush 422 and thence as previously traced 
through the left winding of relay 45 to ground. 
Relay 45 operates quickly and closes a locking 
circuit for itself from battery through its middle 
winding, right contacts of cam 42, to ground On 
the right front contact of relay 45. It also opens 
the circuit of relay 47 which releases, in turn, 
releasing magnet 48 and bringing the Sender 
finder to rest on the terminals of the idle Sender, 
at which time pawl 48 f has entered a slot in rack 
485 and holds the elevator in the Selected posi 
tion. The release of relay 47 further causes the 
release of relay 43. With relay 4f 3 released and 
relay 45 operated, a circuit is closed from battery 
through the winding of sequence Switch magnet 
400, lower left contact of cam 476, left back con 

3 
tact of relay 43, left front contact of relay 45, 
to ground at the lower left contact of cam 46, 
advancing sequence switch 400 to position 3. 

If the sender assumed to be idle is not in fact 
idle but busy and all the other senders which ter 
minate in the upper bank of sender finder 420 
are also busy, the up-drive magnet 48 continues 
to drive the brushes of the finder up above the 
last terminals of the bank at which time brush 
463 engages commutator segment 449 whereupon 
a circuit is completed from ground on brush 463, 
segment 449, left contact of cam 408, winding of 
relay 409, resistance 4, to battery. Relay 409 
operates, opens the circuit of up-drive magnet 
4t 8, closes a circuit for relay 448 extending from 
ground through the left outer front contacts of 
relay 409, left contact of cam 42, lower winding 
of relay 448 to battery and further closes a paral 
lel circuit to magnet 454 which operates to dis 
engage pawl 48 from the elevator rack and to 
leave the elevator in a position to descend of its 
own weight. Relay 448 operates and transfers 
the link conductors from the brushes cooperating 
with the upper bank of terminals to the brushes 
cooperating with the lower bank except that the 
test conductor to brush 422 is now opened while 
another test circuit is completed to brush 459 
of the lower brush-set by Way of the lower con 
tact of relay 448, contact of cam 460, contacts 
482 or 483 carried by the oscillating member 468 
of escapement shaft 484 to the winding of either 
escapement magnet 465 or escapement magnet 
466 depending on the position of oscillating men 
ber 468 as more completely described hereinafter. 
At the time the brush shaft reached a position 

above the last Set of terminals on the upper bank, 
the Operation of magnet 454 left the elevator free 
to move of its own Weight as already described. 
At this time relay 448 is also operated and the 
link is transferred from the upper set of brushes 
to the lower so that as the elevator prepares to 
move downward, the brush shaft is ready to 
test the several Senders in the lower bank and 
connect with any idle sender. The weight of the 
brush shaft, in its descent, influences sprocket 
wheel 47 ? to turn in a clockwise direction, but 
pawl 487, being engaged with a tooth of the in 
ternal ratchet wheel 488 cannot move in the same 
direction unless it moves shaft 490 With it and 
hence escapement wheel 473. As the escape 
ment Wheel reWolves through one step, it cams 
the right member of escapement lock 472 which, 
in tilting to the right, turns shaft 484 and mem 
ber 468 to cause the engagement of contact-set 
482. At this time the elevator will have de 
Scended one notch to position the lower brush 
Set on the uppermost set of terminals of the 
lower bank. 
With relay 448 operated and the lower set of 

brushes resting on the top set of terminals of 
the lower bank, a test is now made of the sender 
Connected to this set of terminals. If the sender 
is busy, terminal 470 is either open or connected 
to ground, in which event the path from ground 
through winding of the escapement magnet 465, 
contacts 482, contacts of cam 460, bottom con 
tact of relay 448, brush 459, terminal 470 is with 
out battery potential and magnet 465, therefore, 
Will not operate and the escapement wheel 473 
is therefore free to rotate further. Said escape 
ment wheel, in rotating a further step as the 
elevator drops another notch, will now cam the 
left member of escapement lock 472, thus tilting 
the lock to the left and rotating shaft 484 and 
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4 
its left set of contacts 482 and closes its right 
set 483 whereupon the winding of escapement 
magnet 466 is connected to test brush 459 which 
is now in engagement. With a test terminal, cor 
responding to terminal 470, of the next set of 
terminals. If the Sender connected to these ter 
minals is busy, magnet 466 will not operate, the 
elevator shaft will descend another notch and, 
through the motion of the escapement lock 472, 
will operate the oscillating member to the left, 
whereupon magnet 466 is disconnected and mag 
net 465 is connected to the test circuit. At this 
time the brushes will have descended into Con 
tact with the next set of terminals. This Opera 
tion continues until either the brush shaft has 
descended to the lowest set of terminals in the 
bank, if all the senders are busy, or until an 
idle sender is reached having battery through re 
sistance 50 available on its test terminal. In 
the latter event either magnet 465 or magnet 
466 operates over the path previously traced to 
terminal 4TO, whereupon the operated escape 
ment magnet attracts the detent 472 and lockS 
escapement wheel 473 to prevent further descent 
of the elevator shaft. At the same time, the 
operated magnet 465 or 466 connectS ground to 
the left lower contact of cam 476 completing the 
circuit of magnet 40 and advancing Sequence 
switch 400 to position 3. When the switch 
reaches position 2A magnet 454 is released where 
upon pawl 48 enters the slot of the elevator 
rack opposite to which it is positioned and holds 
said elevator in a position of 1'est With the brushes 
connected to the terminals of the Selected Sender. 
As the switch advances to position 22 a locking 
circuit is provided for relay 448 extending from 
battery over its upper winding and “O'” contact tO 
ground on cam 469. With relay 448 thus locked, 
the selected sender terminating in the lower bank 
is connected through the front contacts of Said 
relay to the selectors which are to be operated 
thereby as more completely described hereinafter 
in a connection between a Sender terminating 
in the upper bank and said selectors, the Opera 
tions in either case being the same except that, 
in the case of a sender terminating in the upper 
bank, the operations take place over the back 
contacts of relay 448 while in the case of a Sender 
terminating in the lower bank they take place 
over the front contacts of Said relay. 

Further, when the switch has advanced be 
yond position 24 and the Sender has advanced 
in response thereto the circuit of the Operated 
escapement magnet is Opened, causing it to re 
lease which, in turn, restores the eScapement 
shaft to a neutral position. 

In the event that no idle Sender is found in the 
lower bank then, when the elevator has reached 
the position where brush 463 makes contact with 
commutator segment 406, ground is connected to 
resistance 4 over the left lower contact of can 
456, causing relay 499 to release and thereby re 
lease relay 448 which now connects the upper Set 
of brushes to the circuit for testing the Senders 
in the upper bank. The release of relay 409 
further opens the Circuit of magnet, 454 which 
upon releasing causes pawl 48? to engage the 
top slot of elevator rack 485. 
The circuit of the up-drive magnet 48 is now 

again reclosed and the shaft is moved upward 
Over the terminals of the upper bank in search 
of an idle Sender; the operation of hunting over 
the upper bank on the upward movement and over 
the lower bank on the downward movement 
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continuing until an idle sender is found on either 
bank, or the Subscriber disconnects. 
When, after an idle Sender is found, sequence 

Switch 400 reaches position 23A, the following cir 
cuits are closed for informing the sender that the 
calling line is entitled to only restricted service. 
One circuit extends from ground, upper right and 
lower left contacts of cam 405, No. 2 armature 
of relay 448 and back contact thereof if the idle 
Sender terminates in the upper bank, brush 438, 
terminal 439, conductor 692, outer right contact 
of relay 510, winding of relay 69 to battery. 
The other circuit extends from ground over the 
right lower and left upper contacts of cam 435, 
No. back contact of relay 448, brush 436, termi 
nal 437, back contact of relay 62, conductor 
693, normal contacts and winding of relay 690 to 
battery. Relays 69 and 690 operate in these 
circuits. These relays then prepare circuits 
which are effective if the subscriber dials the 
Code of a restricted area to route the call to an 
Operator's position. 
When sequence switch 400 reaches position 3, 

a circuit is closed from ground through the left 
and middle windings of relay 503, left back 
Contacts of relays 504 and 505, conductor 506, 
terminal 430, brush 43, No. 3 back contact of 
relay 448, right upper contact of cam 434, brush 
432 and terminal 433, conductor 3? 5, lower con 
tacts of cam 36 (assuming that the district se 
lector has been advanced to position 3 as above 
described), through the left winding of relay 37 
to battery and, in parallel therewith, over the 
upper left contact of cam 3 f6, through the Wind 
ing of relay 35 to battery. Relay 3 T is 
Inarginal and does not operate; relay 35 operates 
but is ineffective at this time. Relay 503 also 
Operates and closes an obvious circuit for relay 
507 which, in turn, closes a circuit for relay 509. 
Relay 509 closes a circuit for relay 50. With re 
lays 507 and 509 operated, locking ground is pro 
Vided over the lower contact of cam 54 to re 
lays 690 and 69?. Relay 50, in operating, opens 
the energizing circuit of relay 69t, and relay 690 
OpenS its own energizing circuit so that the dis 
Criminating condition exists only temporarily. 
As soon as sequence switch 400 arrived in po 

Sition 24, it prepared the pulsing circuit for re 
ceiving dial pulses. This circuit may be traced 
from battery through the left winding of relay 
606, conductor 637, terminal 440, brush 44, No. 5 
Contact of relay 448, lower left contact of can 
429, brush 478, terminal 477, conductor 35, left 
Contact of cam 335, outer left back contact of 
relay 31, brush 334, terminal 333, conductor T 
through the Subscriber's substation, conductor 

6, terminal 332, brush 33?, right back contact 
of relay 3, Winding of relay 330, left contact of 
cam 329, conductor 382, terminal 442, brush 443, 
upper right and lower left contacts of cam 403, 
No. 5 back contact of relay 448, brush 444 and 
terminal 445, to ground at the back contact of 
relay 53. Relay 606 operates, in turn, operat 
ing relay 60 in the well known manner, relay 60 
Operating relay 609. A circuit is thereupon closed 
from the Source of tone 60 through the right 
Winding of relay 606, timing Switch 804 in its 
normal position, front contact of relay 609, lower 
Contact of Cam 54, to ground at the front con 
tact of relay 509. This tone is transmitted to the 
Calling SubScriber to inform him that the sender 
is ready to receive impulses which he may then 
Send out by manipulating his dia. 
When relay 50 operated, it removed bat 

tery from conductor 502, releasing relay 45 if 
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2,039,015 
the sender selected terminates, as assumed, on 
the upper bank. With relay 45 released, a cir 
cuit is closed from battery through the Winding 
of sequence switch magnet 400, lower right con 
tact of cam 476, left back contact of relay 45, 
to ground at the lower left contact of cam 46. 
Sequence SWitch 460 advances to position 5 over 
this circuit and remains in this position through 
Out the further operation of the Sender. 
ASSuming that the calling subscriber registers 

a number in an office to which he is allowed to 
have access, relays 690 and 69 Will be ineffective 
and the call Will be completed in the manner de 
Scribed in the above identified patent to O. H. 
Kopp. When the connection has been set up to 
the called subscriber's line, reverse battery from 
the incoming selector operates relays 792 and 704 
in the usual manner. These relays in turn cause 
the Operation of relay 708 and relays 524 and 
504. With these relays operated, the sender is 
then advanced to the position for making talk 
ing selection. The district selector sequence 
SWitch is advanced to position 0 in the manner 
described in the above identified patent. Relay 
35 is operated in parallel with the winding of 
relay 3 throughout selections. The operation 
of relay 504, above mentioned, opens a shunt 
around the right winding of relay 503 including 
that Winding in the circuit of relays 35 and 37. 
Relay 35 thereupon releases, advancing the dis 
trict selector to position f f in which position 
ground is connected over the upper right contact 
of cam 336 to conductor 315, which is extended 
Over terminal 433, brush 432, right upper and 
left lower contacts of cam 446, left Winding of 
relay 45, right back contact of relay 409, lower 
contact of cam 434, No. 3 back contact of relay 
448, brush 43 f, terminal 430, conductor 506, left 
back contact of relay 505 to the windings of relay 
503. Since these are also connected to ground, 
relay 53 now releases, in turn releasing relay 

The release of relay 507 does not release 
relay 509 Since this relay is locked to its own 
front contract. A circuit is therefore closed from 
ground over the back contact of relay 501, left 
front contact of relay 509, to the winding of relay 
505 Which locks over its middle left front contact 
to conductor 506 and to ground as above traced. 

After talking Selections are completed, relay 
55 operates, connecting battery to conductor 506 
in parallel with the winding of relay 595. The 
current in this circuit is now sufficient to operate 
relay 45 which closes a circuit from battery 
through the right winding of relay 47, left, lower 
and right upper contacts of cam 42, to ground 
at the right front contact of relay 45. Relay 47 
Operates and closes a circuit from battery through 
the Winding of sequence switch magnet 490, left 
upper contact of cam 479, outer right front con 
tact of relay 47, left back contact of relay 409 to 
ground, advancing sequence switch 49 to po 
sition 6. In this position, all of the conductors 
extending into the sender are opened and the 
Sender is completely released. As soon as se 
quence switch 48 leaves position 5, relay 45 
releases and in turn releases relay 47. In po 
sition 6 a circuit is closed for switch magnet is 
extending from ground on the left lower contact 
of cam 46, left back contacts of relay 4f7, right 
upper contact of cam 476, winding of magnet 439 
to battery. Magnet 400 operates and advances 
the SWitch to position . 
When Sequence Switch 40 reaches position 7, 

the link circuit is ready to associate itself with 
another district. If another district is standing 
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in position Waiting association with a link, a 
circuit will be closed from ground over the lower 
left contact of cam 339 of that district, contact 
393 of jack 374, conductor 392, upper contact of 
cam 46, left back contact of relay 4 f5, left up 
per and right lower contacts of can 4, Winding 
of relay 43 to battery. Relay 4 3 closes a cir 
cuit from battery through the right Winding of 
relay 47, left outer front contact of relay 43, 
to ground at the right back contact of relay 45. 
Relay AA, in operating, closes a circuit for up 
drive magnet 447 of the district finder 40, upper 
right contact of cam 479, outer right front con 
tact of relay A , left back contact of relay 49, 
to ground. The district finder moves upward un 
der control of magnet 447 in Search of the dis 
trict which is a Waiting a link. Such a district is 
identified by battery connected over the left con 
tacts of cam 344 of that district, contact 33 of 
jack 374, to conductor 366. Relay 43, in op 
erating, closes the same circuit through the right 
and middle windings of relay 5 as it closed in 
position 2. At this time the test circuit extends 
from ground at the right front contact of relay 
43, through the right winding of relay 45, up 
per contacts of cam 42, left Winding of relay 4:5, 
right back contact of relay 409, lower left and 
upper right contacts of can 4:9 to brush 5. 

If the district for Which the district, finder is 
hunting does not lie between the last position 
occupied by the finder and the top of its bank, 
it, Will continue to move upward until brush 453 
engages segment 452, thereby completing a cir 
cuit from ground Segment 452, over the upper 
right contact of cam 408, winding of relay 389, 
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resistance 4 to battery. The operation of relay 
409 opens the test circuit, opens the circuit of 
up-drive magnet 447 and closes a circuit from 
battery through the winding of down-drive mag 
net 454, upper right contact of cam 42, left front 
contact of relay 409 to ground. The district 
finder is restored to its lowermost position under 
the control of magnet A54, at which time a circuit 
is closed from ground over brush 453, bottom 
segment 455 of the district finder commutator, 
lower right contact of cam 456 to resistance 4 , 
shunting and releasing relay 49 which restores 
the test circuit, and the circuit of up-drive mag 
net 44. When brush is encounters terminal 
459 to which conductor 366 extends, the test cir 
cuit is completed and relay 45 operates quickly 
as in the previous case. Relay 45 locks through 
its middle Winding, the right contacts of can 42 f, 
to ground at its right front contact, opening the 
circuit of relay 4f7 to release magnet 44 and 
bring the district finder to rest on the terminals 
of the district. With relay 4 f5 operated and re 
lay 4 released, a circuit is closed from battery 
through the winding of sequence Switch magnet 
400, lower left contact of cam 476, back contact 
of relay 413, left front contact of relay 45, up 
per left contact of cam 4f6, to ground on con 
ductor 392. Sequence switch 490 advances to 
position 8 in this circuit. 

Relay 415 is held operated in position 8 from 
battery in the district over terminal 450, brush 
45, upper right and lower left contacts of cam 
4f 9, back contact of relay 409, left winding of 
relay 415, upper contacts of cam 42, to ground 
at the right front contact of relay 4 f5. With 
relay 45 operated, a circuit is closed from ground 
at the lower left contact of cam 46, left front 
Contact of relay 45, lower right contact of cam 
429, brush 478, terminal 477, conductor 375, lower 
right contact of cam 32, lower right contact of 
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6 
cam 33, left winding of relay 34 to battery. Re 
lay 34 closes a circuit from battery through the 
Winding of Sequence Switch 300, upper left con 
tact of cam 328, right front contact of relay 34, 
left back contact of relay 302, to ground at the 
lower left contact of cam 336. Sequence switch 
300 advances to position 2 in this circuit, releasing 
relay 34. The advance to position 2 removes 
ground from conductor 392 and battery from Con 
ductor 366. The removal of battery from con 
ductor 366 opens the circuit of relay 45 and that 
relay releases, closing a circuit from battery 
through the winding of sequence switch magnet 
400, lower right contact of cam 476, left back 
contact of relay 45, to ground at the lower left 
contact of cam 4f6. Sequence switch 400 ad 
vances to position 9. 
The link circuit remains in this position until 

the link circuit Standing next to it in the Series 
is advanced from position for the purpose of 
selecting a sender. Link circuit 260 occupying 
that relationship to the link circuit of Fig. 4, a 
circuit may be traced from ground Over the lower 
contact of cam 26, upper right contact of can 
262, conductor 263, upper right contacts of cams 
46 and 462, winding of sequence switch magnet 
400 to battery, advancing the link circuit to po 
sition 0 which is the equivalent of position , 
so that the link circuit is ready to operate in 
response to the next call in the group of lines 
served thereby. 
Inasmuch as the present invention is not con 

cerned with the specific operation of the district 
selector of Fig. 3, or the operation of selectors to 
further extend the calling line and the function 
ing of the sender to control selections no detailed 
description thereof has been given herein. The 
selector circuits employed in the establishment 
of the talking connection are released following 
the termination of the conversation in the man 
ner fully set forth in the patents hereinbefore 
referred to. 
What is claimed is: 
1. In an automatic switch, a movable shaft, 

brushes carried by said shaft, a plurality of sta 
tionary terminal-sets arranged for engagement by 
said brushes, a first and second magnet for test 
ing alternate terminal-sets, respectively, and a 
compound escapement controlled by Said mag 
nets for limiting the downward movement of said 
shaft when either of said magnets operates in 
response to the busy condition of the terminal-set 
being tested. 

2. In a selector switch, a movable shaft, brushes 
carried by said shaft, a plurality of stationary 
terminal-sets arranged for engagement by said 
brushes, a first and second magnet for testing odd 
and even stationary terminal-sets, respectively, 
and a compound escapement controlled by said 
magnets to limit the Selective movement of said 
shaft in accordance with the busy or idle con 
dition of the terminal-set being tested. 

3. In an automatic switch, a shaft movable by 
gravity, brushes carried by said shaft, a plurality 
of Stationary terminal-sets arranged for engage 
ment by said brushes, an escapement operable by 
the movement of said shaft and a test magnet for 
testing for the busy or idle condition of terminal 
Sets, Said magnet being operable upon the en 
gagement of Said brushes with an idle Set of 
terminals to lock said escapement thereby ar 
resting the movement of said shaft with said 
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brushes in engagement With the idle set of ter 
minals. 

4. In an automatic Switch, a shaft movable by 
gravity, brushes carried by said shaft, a plurality 
Of stationary terminal-sets arranged for engage 
ment by Said brushes, an escapement operable by 
the movement of said shaft and two test mag 
nets for testing for the busy or idle condition of 
alternate terminal-sets respectively, either of said 
magnets being operable upon the engagement of 
Said brushes With an idle set of terminals to lock 
Said escapement thereby arresting the movement 
of Said shaft with said brushes in engagement 
With the idle set of terminals. 

5. In an automatic Switch, a shaft movable by 
gravity, brushes carried by said shaft, a plurality 
of stationary terminal-sets arranged for engage 
ment by Said brushes, an escapement operable by 
the movement of said shaft, two test magnets for 
testing for the busy or idle condition of alternate : 
terminal-sets respectively, and means controlled 
by said escapement for alternately rendering said 
magnets operable, either of said magnets being 
Operable upon the engagement of said brushes 
With an idle set of terminals to lock said escape- 2 
ment thereby arresting the movement of said 
shaft with said brushes in engagement with the 
idle Set of terminals. 

6. In an automatic switch, a shaft movable by 
gravity, brushes carried by said shaft, a plurality 
Of Stationary terminal-sets arranged for engage 
ment by Said brushes, an escapement wheel op 
erable by the movement of said shaft, an oscil 
latory escapement lock operable by said wheel, 
two test magnets for testing for the busy or idle 
Condition of alternate terminal-sets respectively, 
Said magnets being respectively associated with 
the opposite ends of said escapement lock, and 
contacts controlled by said escapement lock to 
alternately render said magnets operable, either 
of Said magnets being operable upon the engage 
ment of Said brushes with an idle set of terminals 
to lock. Said escapement lock against oscillation 
thereby arresting the movement of said shaft 
with Said brushes in engagement with the idle 
Set of terminals. 

7. In an automatic switch provided with mov 
able brushes and a plurality of stationary ter 
minal-sets arranged for engagement by said 
brushes, a single winding magnet to control the 
movement of said brushes over said terminals, 
Said magnet operating over a busy circuit com 
pleted through the brushes and an associated 
terminal-set when said terminal-set is busy and 
not Operating when said terminal-set is free. 

8. In an automatic switch provided with mov 
able brushes carried by a shaft and a plurality 
of Stationary terminal-sets arranged for engage 
ment by Said brushes, a single winding magnet 
to control the downward movement of said 
brushes, Said magnet operating over a busy cir 
cuit completed through the brushes and an asso 
ciated terminal-set when said terminal-set is busy 
and not operating when said terminal-set is free. 

9. An automatic Switch comprising a movable 
Shaft, brushes carried by said shaft, a plurality 
of Stationary terminals arranged for engagement 
by Said brushes, and a single winding magnet for 
Controlling the downward movement of Said shaft, 
influenced by the test condition prevailing on the 
terminal-set engaged by said brushes. 

WILLIAM. H. MATTHIES. 
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