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This invention relates in general to tele 
phone systems but is concerned particularly 
with such systems in which line finders are 
employed to connect an idle trunk line with 
a calling line; and the principal object of 
the invention briefly stated, is the production 
of a new and improved finder switch systein, 
which is so designed as to permit cheapness 
in manufacture and maintenance without 
impairing the reliability and efficiency of 
the system. 
Finder switch systems which have been de 

vised heretofore employ one or more relays 
individual to each line in the system, those 
relays being operated, when that line makes 
a call, to start a finder in operation to con 
nect with that line. In addition to the re 
lays individual to the lines such systems 
have employed a certain amount of control 
equipment common to a group of lines, 
through which equipment the actual setting 
of the various finders of the system is exer 
cised. The combination of individual line 
relays and common control equipment for a 
group of lines, makes the initial cost of the 
System and the expense of maintenance, so 
high as to be objectionable. A relay is not 
an expensive device, however and individual 
relay for every line in an exchange runs 
into considerable money, as obviously there 
would be ten thousand of such relays in a 
ten thousand line exchange. 
In accordance with one of the objects of 

my invention I provide a finder switch sys 
ten which uses no individual relays to con 
Elect the lines with the control equipment 
but rather uses a single line and cutoff relay 
set common to a relatively large group of 
lines. 
As the principal and further object of the 

application I provide a new and improved 
line equipment of the constantly moving type, 
to search over the group of lines to which it 
is common, and to associate calling ones of 
said lines with the line relay which is com 
mon thereto that relay energizing to control 
a finder and equipment, to operate that finder 
into connection with that line. 
As a further object of my invention I ar 

range the constantly moving line equipment 

Divided and this application filed October 27, 
No. 229,018. 

so that it acts as an impulse sender, deliver 
ing impulses to the motor magnets of a 
finder switch to step that switch into connec 
.ion with the calling line. 
As a further object of my invention I use 

finder switches similar in structure to the 
well known rotary line switch whose wip 
ers have no normal position remaining when 
not in use on the contacts last used, modified 
and improved by the inclusion of a marking 
wiper and associated control apparatus, 
through which the position in which the 
finder is standing is marked in the control 
equipment, to determine the number of im 
pulses which must be delivered to the finder 
magnet to position its wiper's upon the con 
tacts of the calling line. 
In the instant application, the claims are 

directed to the constantly moving switch 
mechanism. The features of the other ob 
jects are being claimed in my co-pending ap 
plication Ser. No. 120,547, filed July 6, 1926, 
of which this application is a division. 
Automatic telephone systems of the well 

known type employ a connector switch which 
depends upon the finding of a battery poten 
tial on the test contact of a called line for 
the establishment of a connection to that line. 
That battery potential is supplied to the 
testing contact through one of the individ 
ual relays associated with that line. Since 
in the finder system of the present invention 
there are no individual relays associated 
with the line, it is necessary to provide a 
connector arranged to establish a connection 
with one of these lines. 
Further objects of my invention not 

specifically mentioned here will be apparent 
from the detailed specification and claims 
which follow. 
The drawings comprising Figs. 1 to 7, in 

clusive show sufficient mechanical and elec 
trical details to enable a clear understanding 
of my invention. Figs. 1 and 2, when ar 
ranged with Fig. 2 beneath Fig. 1 with cor 
respondingly numbered lines in alignment, 
show the usual circuit details of an embodi 
ment of my invention. Figs. 3 and 4 are re 
spectively side and front views of the cons stantly rotating line equipment Switch used 
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tively front and side 
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rangen ent 
the line ell 
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iReferring 
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is of the is: 
set, coln prising 
series, an impulse 
the automatic Sysi 
aire coiti'Ojed. 

3 are respec 
fire inder 

he banks of 
in Figs. 3 

etail, 

ii. S. 

aci receive' in 
ice with which 

ent'ai office 
so show the 
he first s' ex 

e. the subscribers 
tie well known 
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to E, and havio act 
lines. The selector E 
Strowger type of two-inotio: Switci, whose 
viper's are noved in a vertical direction ui 

Ig device at the 

- 

tler the control of the ('i 
subscriber's statio:), inct 
matically under the control of a 
circuit to pick out the first idie trunk it the 
selected group, in this case it k earli 
the connector siei . Of course it wi 
be inderstood that by the iricision of sec 

Illin be of 

iO 

old altl (iii'i ste 
lines that can be hail : 
be increased, but 
essential part of tilis ive 
slovn, and the selector E oily in 
outlined for in. The connector it. bie 
of the weli knowl Strowger' type two-inotion 
type switch, winose Yip, ist in 
: Vertic: (irectioi) 
banks, and then ii. 

ev ar: not 

4. . . 

ty ir 

;I direction 
to select the lesired line in that level, the 
connector litering from the selector in that 
both the vertical and rotary notions Of the 
shaft are under the control of the celling de 
vice at the subscribe's statio}}. iiie (; in 
lector H difiers fron the veil ko'y in Sil'vy 
ger coilector in that the private or iesing 
wiper does not have to find battery in {}rder 
to switch througi and collect with the 
called line. In the well known Strowger : ii 
tonatic telephone systein, an idle line is des 
ignated by a high 'esistice battery poten 
tial found oil the coifacts encountered by 

b: isy line is ties: 
hated by a ground potential upon the saile 
contacts. In the Switches eit) yet in this 
system it is iecessary ti wipe of 
the collector (c(iiite's 
Order to switch throug 
the callel line. 
connector in acco 'tance wi 
this invention, I have retained the busy 
guarding feature, that is a circuit is pro 
Vided slich that the collector will not switch 
through and coinect with a cited lie it 
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the : indi:' (l 
Élie objects of 
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the test wipe of the (oili, extol' elikoliate's 
ground potential oil the test contact of that 
line, however, I have elodified the circuits 
of the connector so thi; it is necessary for 
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the test wiper to pick up a battery poten 
tial in order to switch through and connect 
with a called ine, the reason for this change 
will he ai'ent hereinafter. In Fig. 1 
have also shown the usual ringing intel'tit 
er, gentiator. and busy tone sources, they 
being auxiliary equipment essential to the 
o;eration of the connector, but folling no 
wit: part of the present invention. 

In Fig. 2 I show the constantly retating 
2 equipment J.E. driven by the oto: F 

tie gea's 313 and 314. also show 
ibei's skation 13 which is identical 

in every respect with tie subscriber's station 
i Fig. 1. It ill be note that the lines 

is terminate only in tile banks of the finder 
if aid of the line equinent LE, being de 
void of the usual individual line and cut 
(ii Irelay through which the finder switches 
ised he retofore have lite controle it. Asso 
ciated with and ii) dividual to the line equip 
meat LE is the relay equipment R, through 
which the filade:’s are controllied to pick-up 
a caising iine in the anner which will le 
(explained in detail hereinafter. In Fig. 2 J 
also show the findie: allotier F.A., which is 
meci silically similar to the well know ro 
tary lie switch, whose wipers move in a 
fol’ \vai'i lirection only, and stand when idle 
u0.1 tile c{}it::cts as used. 

it; iii. 3 aiil 4 I slow tile mechanical 
is of the iina eqii):::::lt LE of Fig. 2, 

that equipient baing st: i.e. ', at sinular io 
the , it known Strosser rotary line switch, 
i} tilt the Yipei's love it one tirection 
only. The lite equipnel it in this case is ill 
ch: it cally larger tian the line switch, all! 
is ful; thi'i' it'i'aliged so at lie wilers are 
coilst tiltiy i : Ying over le bank contacts, 
which consists of tie ::ik asselniy 31, 
\vinich c{u}}}}'ises five 'o'; s () i? contacts placed 

selli-circle, tiere being 25 contacts in 
J'OW. Five sets of wipei's or brushes 

: 'e cai'i'iei on a shaft. (::1e of these rushes 
eilcotlite 'ing each of lize contact rows. Tie 
y: ilk &sseibi is supported by the eans of 

O't rods 303 and 304, these rods being 
spaced a: gioved a to properly in: 

} e iiiks with i espekt to the main driv, 
viper :::st ubies are crities on 

t iii drive shaft 3i)3. \, lich is drivil 
ill grai's 3 - : i) { } i3, and Wiich is: 

st; Cited by in sil; porting frate 
('in); sing 301, 32 : (; 3 (). Contact wit: 

rig Vipe:'s is obtained by seas of 
i’int i) I'lsh, the brushes leing des. 

ignated in Fi as 307. 39S and 399. (ne. 
if the slip rings is shown (Eesignated as 312. 
It shouid be loied that the slip ring for a 
Wil:el set, such as the ring 312 for the wiper 

placed at the side st; it is. 
g that Yiper set lies i.etween it 

:::id the next sei. That is the brilsh engaging 
l'iing 312 will lie between wiper sets 117 in 
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115. In the well known rotary line switch 
after which this line equipment is patterned, 
the brush through which connection is made 
to a wiper set, lies between the members of 
that set. Since the mechanism LE is con 
stantly moving, the line switch brish ar 
l'angement will result in excessive wea', and 
I have therefore provided the arrangerient 
mentoned above to reduce this wear as 
much as possible. 

Figs. 5 and 6 show respectively the front 
and side view of the finder switch such as 
F of Fig. 1 which I propose to use in an em 
bodiment of the invention. It will be note: 
that this finder is quite similar to the afore 
mentioned rotary lie switch, and that I 
have added another wiper 32, and a conti'ol 
maginet 10, which controls the novellnet, 
of the wiper 32 through the retaining paw: 
502. This wiper 32 is mounted upon the 
same shaft as the main wipers, 30 to 33, in 
clusive, and is arranged to rotate with hell, 
or to rotate independently. Attached to the 
rain wiper assembly, is the stop 506, and 
attached to the wiper 32 is the stop 509. 
Lying over on the main shaft. 51:) is the re 
taining spring 507, which is wound up when 
the wipers 30, 31 and 33 are advanced, and 
the wiper 32 is held stationary by the retain 
ing pawl 502. Subsequent energization of 
the magnet 10, withdraws the pawl 502 from 
the ratchet wheel 508 of the wiper assembly 
32, ermitting the springs 507 to unwind 
ind advance the wiper 32 until the stop 509 
engages the stop 506 of the main wiper as 
senably, at which time wiper 32 will couie 
to rest in line with the remaining wipers 
of the switch. The wipers of the switch 
have access to a semicircular bank, contain 
ing 25 contacts in each row, and in this case 
there are four rows of these contacts. The 
number of contacts in each row, and the 
number of rows of contacts of the finder F 
can be increased or decreased, it being neces 
sary only to keep the number of contacts in 
the row the same as the number of contacts 
in the rows of the banks of the line equip 
ment LE shown in Fig. 3. In Fig. 5, and 
Fig. 6, the wiper 32 is shown in different 
positions with respect to the main wipers 
30, 31, 33, the positions being altered to e 
able a clearer understanding of the structure. 

Fig. 7 shows a schematic representation of 
the bank contacts of the line equipment LE, 
showing the order in which the wiper's 115 to 
119 encounter their respective contacts. It 
will be noted that with the wipers inoving 
in the direction shown by the arrow in Fig. 
2, wiper 117 first encounters the contact S 
belonging to a particular line. Wiper's 15 
and 119 engage the contacts 2 and 1 respec 
tively, at the same time, wipei 116 engages 
contact 1 a brief interval later, and wiper 
118 engages contact W after wiper's 115, 
117 and 119 have swung free from their re 

3 

spective contacts. Contacts S, 2' 1", i, and 
W comprise a group of contacts which is 
individual to one line, there being 25 such 
groups in the line equipment as shown in 
Figs. 3 and 4. 

In order to simplify the drawings as much 
as possible have show 1) a plurality of bat 
teries, whereas in an actual installation these 
would be bit one battery, preferably with 
its positive poie grounded. 
The operation of the system of my in 

vention is briefly as follows: The constantl 
moving line equipment LE together with 
the relay group R, takes the place of the 
usual individual line and cut-off relays of 
the well known finder switch systems, and 
operate jointly to control the positioning 
of the wipers of the finders such as F, upon 
the contacts leading to a calling line such 
as A. When a line initiates a call, for 
example, the receiver is removed from 
the hook of substation A, that line is in a 
position to pick up a finder and start a call. 
The removal of the receiver from substation 
A does not accomplish any function until 
the wipel's of the line equipment LE engage 
the bank contacts associated with that line. 
When the contacts 115 and 119 of the line 
equipment engage the contacts 1 and 2 
which are associated with the calling line 
A, a circuit is completed over the loop of 
the calling line for the start relay in the 
relay couipment R. That relay energizing 
to prepare circuits for the subsequent con 
trol of the finder F. Since the finder F has 
no normal position, it may happen that 
its wipers are standing upon the contacts 
associated with the line A, in which case 
it will not be necessary to deliver any in 
puises to the finder F, but only necessary 
to switch that finder through and connect 
the calling line with the first selector E. 
After the wipers 115 and 119 have found 
a closed loop and energized the start relay, 
the marking wiper 116 has to determine the 
position of the finder F, and if that finder 
is standing upon the contacts of the line 
A, a circuit is completed through the mark 
ing wiper 116, and the control equipment R. 
switches the finder through without deliver 
ing inpulses to it. In a majority of in 
stances it will be necessary that the finder 
be stepped one or more steps to Set its 
viper's tipon the contacts of the calling line, 
in which case no circuit will be completed 
through the marking wiper 116. As the 
line equipment : E continues to move, pulse 
wiper 11s encounters the contact W, closing 
a circuit through the control equipment, R 
and the finder allotter FA to the motor 
magnet of the finder F. energizing it prepar 
story to advancing the finder wiper's One 
step. The energization of the motor magnet 
of the finder Fadvances all of the wipers 
except the marking wiper 32, which is under 
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the control of the individual magnet 10. 
When the control equipment R is taken in 
to use. aii of the wiper's except wipers 11S 
and 116 of Li) are temporarily cut out of 
service, since they have no further func 
tion in connection with tie setting of the 
prese; it call. Whel; the equipment rotates 
so that he wiper 116 engages the next con 
tact in its row, it tests that contact to de 
termine whether or not the wiper's of the 
finder have been moved a sufficient number 
of steps to position then upon the contacts 
of the calling iiile, and if the wipel's are 
so positioned a circuit is completed til rough 
wiper 116 to switch through the finder and 
open the pulsing circuit so that no further 
impulses will he delivered to it. In this 
in a liner the inder is advanced under the 
control of wiper's 11S and 116 of the line 
equipment LE. When the calling line is 
foundi, and the finder switches through, the 
line equipment and the relay group R are 
released, the finder allotter FA is stepped 
ahead, to automatically preselect the next 
idle finder of the group, and associate it 
with the equipment. R. in readiness for the 
next call. 
To explain a little more fully the opera 

tion of the marking wipei's ill coniunction 
he control equipment R and the line With the 

eilinent E, it will i.e : {ote that i: 
wiper 110 of the finder ailotter FA places 
ground potential upon the conctor 80 and 
the wiper 32 of the finder F. With the wip 
e's of F and F.A. in the position sown in 
Figs. I and 2, and if a call is initiated on 
the line terminating in the contacts of wich 
the wipers 115 and 19 : re resting. that line 
will also appear in the contacts upon which 
wipers 30 and 33 i 33 of the finder is are rest 
a circuit may then be traced from this 
ground on conductor S0 through wiper 32, 
contact n, conductor (, contact (7. Wiper 
116, through springs 12S which are now 
close, through the cut-of relay (13 f the 
control equipment K. that relay exergizing 
to prepare a switch-through circuit to 
sitings 13) and open the initils, 
circuit at springs 132. If a call is; initi 
by 

is, 

wipei's of the finder F are new 'est 
iig. wiper 116 winich is then en; t 
With the contact Will : ; ; ; s 

ich-throug 
Accordingly 

an impulse will be sent to the finder F, to 
move the wipers 30, 31 and 33 one ste) in 
the direction indicated by the arrow. Simi 

ground potential and the skyi 

larly the wiper's 115 and 119 of the line 
equipment LE are moved one stel), it which 
time wiper 113 again engages contact (f, and 
the circuit for relay 106 is cohleted as be 
fore and the finder F is switched through 
after having taken one step. Magnet 10 of 
the finder F is then energized, and the wiper 
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32 is released and moved under the control 
of spiring 50 into alignment with the re 
maining wipers of the switch. If the line 
\ is i:ing line, with the wipei's 'f 
ille inder i tie :osition shown in Fig. 
J, it will be necess: Iy to move the wiper's 
t\, ( ste trage tie contacts of that line. 
Tity (ic the start relay will be coin 
lete when the Yile' 15 engages the co 

tact. 2', the wipe; its engages the contact , 
and the wiper 116 engages the contact, i. 
The circuit for irelay i}{3 will not ba closed, 
tie insulsing circuit will be closed and the 
inder will be stepped ) one step, at which 
time the testing wirer 11ts will again seek 
ground. Since two steps are necessary 
ground potential will not be resent on the 
contact , aid the pulsing circuit will be 
giri: ) closed to step the wipers one more 

time contact of is encott;tered 
e viper 116 and the circuit of relay 
iosed. it will be noted that the wipers 

of the line et lipinelt LE and the wipers of 
the finder it move in opposite directions, 
that is the vipers of the finder F move, 
from line 1 to line 25, while the wipers of 
the litic efits: eit LIE nove from line 25 
to line 1. le wipers of the finder F were 
standing on line ... and line 25 called, it 
you'll be necessary to love the wipers of 
the finder F 24 steps in order to engage the 
contacts of the calling line. Similarly if 
the Yiper's of the finder are standing on the 
contacts in lie it), and line 15 calls it will 
be recessary to love tie wilers 5 steps in 
o'cle' to bri; it the in engagement with the 
* it acts of the callinor life. 
living this described y invention in 

general I will now proceed with a detailed 
description of its operation. 

- -- 
--- i. 

Lic calls 
When the receiver is removed from the 

hoek switch of the station A, a bridge is 
completel across the line conductors 1 and 
:2, that bridge inciding the transmitter, re 
ceiver. at in pulse sings in series. The 
closure of to direct currett bridge across 
the line co; it::tors is v,ithout effect until the 
wie's of the constantly moving line equip 
line nt LE es?ages the contacts of that line, 
in this case the contacts 1 and 2' at which 
time a circuit for the start relay 103 of the 
euliment R. is closed, that circuit being 
ti's ce: ; e i in tri', it through springs 2 i. 
conductor 150, wiper 119 now engaging con 
tact ... cold ctor 1, through the subscriber's 
ico) and the substation to conductor 2, con 
tact 2, wirel' 15, conductor 146, through 
serings J: 20, through the upper winding of 

if)3 to grounde: battery. Relay 103 
tes in this circuit an at sirings 122 

closes a circuit iro ground through spriner 
125 and its break contact, springs 122. 
thence over two paths in parallel, the one 
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through the upper winding of relay 105 to 
grounded battery, and the other through 
the lower winding of relay 103, through the 

10 

lower winding of relay 102, to grounded 
battery, energizing relays 102 and 105. Re 
lay 103 is thus maintained energized inde 
pendent of its initial circuit which is broken 
by the energization of relay 102 to operate 
springs 120 and 121. Relay 105 energizes 
and at spring 127 and its make contact closes 
a circuit through conductor 145, through the 
winding of the motor magnet 101 of the 

2. () 

2 5 

30 

4) 

5 5 

() 
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finder allotter FA, energizing that magnet 
preparatory to advancing the wipers of the 
allotter one step. Relay 105 at springs 128 
closes a point in the circuit of relay 106, 
that circuit being held open elsewhere at the 
moment. Relay 105 at springs 126 closes a 
high resistance ground through conductor 
140 to the AE, that circuit being trace 
able from ground through resistance 129, 
spring 126 and its make contact, conductor 
140, wiper 111 of allotter FA, conductor 81, 
through the winding of relay 11, through 
resistance 35 to grounded battery. Relay 11 
when energized in series with resistances 129 
and 35 is capable of closing springs 34, but 
not sufficiently strong to operate the remain 
ing springs in its assembly. The closure of 
springs 34, prepares a testing circuit which 
will be explained in detail hereinafter. Re 
lay 103 upon energizing, closes at spring 123 
a point in the impulsing circuit, preparatory 
to stepping the wipers of the finder if 
necessary. The operation of the system 
from this point on depends upon whether or 
not the wipers of the finder F happen to be 
standing upon the contacts of the calling 
line A at the time. 

Finder standing on calling line 
Assume first that the wipers of the finder 

F are standing on the contacts of the calling 
line, that is wiper 30 engaging contact. 2', 
and wiper 33 engaging contact 1' and wiper 
32 is engaging the contact O. In this case 
it will not be necessary to send any im 
pulses to the finder, and the circuit will be 
closed through wiper 110 of the finder al 
lotter FA, conductor 80, wiper 32 of the 
finder F now engaging contact o, conductor 
c, contact i, wiper 116 which is engaging 
that contact, conductor 147, through springs 
128, through the winding of relay 106 to 
negative battery. Relay 106 energizes and 
at springs 132 opens a point in the impulsing 
circuit, to prevent the delivery of any im 
pulses to the motor magnet of the finder. 
Relay 106 at springs 131 closes parallel cir 
cuits for the lower winding of relay 105 to 
grounded battery, to maintain that relay in 
its energized position independent of the 
previously traced circuit through springs 
125, and through the lower winding of relay 
104 to grounded battery to energize that 

5 

relay. Relay 104 upon energizing at spring 
125 opens the circuit previously traced for 
relays 10:2, 103, and 105, and at springs 1:24 
and 125 cioses a substitute circuit through 
the upper winding of relay 102 thereby 
maintaining that relay energized and per 
mitting the relay 103 to deemergize. Relay 
103 upon deemergizing opens an additional 
point in the impulsing circuit at springs 123. 
The operation of relay 106 closes at spring 
130 a circuit traceable from ground through 
that spring, through spring 126 and its 
make contact, conductor 140, through wiper 
111 of the finder allotter FA, conductor 81 
to springs 37, through the winding of mag 
net 10 of the finder F to grounded battery, 
with a parallel branch to the winding of 
relay 11, through resistance 35 to grounded 
battery. Magnet 10 and relay 11 energiz 
over this circuit, the former to release the 
wiper 32 to permit it to align itself with the 
reinaining wipers of the switch, but since 
the finder is assumed to be standing upon 
the contacts of the calling line, this wiper 32 
is already aligned with the remaining 
wipers of the switch, and the energization 
of relay 10 therefore performs no useful 
function. The complete energization of re 
lay 11 connects the calling line to the line 
relay of the first selector E, that circuit ex 
tending from ground through the lower 
winding of the line relay of E, conductor 
39, through the springs 39, wiper 33, line 
conductor 1, through the subscribers loop 
to line conductor 2, wiper 30, springs 3s, 
conductor 38', through the upper winding 
of said line relay to grounded battery. The 
line relay energizes and closes a circuit for 
the release relay of the selector, that relay 
energizing to send back ground over the 
conductor 81 in the well known manner, 
that ground serving to maintain relay 11 
in its energized position. Relay 11 upon 
energizing operates spring 36, to close 
ground through the wiper 31, which is now 
engaging the private conductor 6 associated 
With the calling line A, to guard the con 
nection against intrusion by a connector. 
The calling subscriber is now connected to 
the first selector and the usual dial tone is 
audible to notify that the equipment is in 
readiness to receive the impulses from the 
calling device, to extend the connection to 
the desired line. Returning now to the 
equipment R, the wiper 116 of the line 
equipment LE continues to revolve and 
after a brief interval loses the ground which 
is present upon the contact i, thereby open 
ing the circuit of relay 106 which falls back 
after a brief interval. Relay 106 upon fall 
ing back opens the circuit of relays 105 and 
104, permitting those relays to deemergize, 
the former to open at springs 127 the cir. 
cuit of the magnet 101 of the finder allotter 
FA, that magnet deenergizing to advance 
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. . . .i. next clai. Tie is lei al 

el' : 'es C lo lic 
s ( ), S 5 i ( 
i; : : 

i: , (?e, it of Sfei ), ding on conf?tafs of ?ciiti (f 
t; it 

-i. Erequently happen th:3t tie 
i'i) ; F will lot be stanting 
On the contacts of the calling line whe: a cali 

-- ;itiated, and that the control equipment 
&O wipei's e (): alone 

if iting then into eigage 
desire: cont: 'is. Assune 
time line A is: ("ailing, the 

wipe's of F starding in the positioi 
is shown ii Fig. 1, in which case it will be 

then two steps in order necess:li's to move 
to bring them into engagement with contacts 

f 2' and 1' in which the calliig line termi 
Referring now to Fig. 7 it will be 

{{ed that shortly after the wipel's 15 and 
i 19 engage contacts 2 and 1. respectively, 
wiper 11c3 engages the contact , which coin 
tact tests the position of the filler F. Since 
wipe 32 of the finder l is not sta}{tig upon 
the contact o, Yiper 116 vili not complete 
he circuit for the winding of relay 106, 
:::: the pillsig circuit will be left intact 
I'eparatory to seding impulses to the mag 
t of the finder F. Wien the wiper IIS 

() :iiiva inces to engage the contact F. a circuit 
lay be traced from ground thirough contact 

viper 11S, conductor 149, springs 123. 
spilgs 132, to conductor 142, wiper 113 of D: 

to finder allotter FA, conductor S3 and 
15 since over two paths in parallel, the one 

{i}{\gh springs 79 through the winding of 
{ magnet 75 of the finder F to 

attery, energizing that magnet 
to advaiciig the wiper's of the 
second parallel circuit leads 

ar allotter, conductor 141, through 
the vinding of pulsa locking 'elay 10, to 
grounded battery, eilergizing that relay 

y 33 places a grolini on to:- 
tiple with that from Wipei 
and magnet 5 depe: dent 
nk 9'. When the age: 

ly energized, springs 79 and 79' 
in:r the Circuit of 'evr 

rinitting the magnet 5 to de 
vipai 1 iS having past: , off tie 
y tiis time. Mia: et T5 poin 

izing advances the wipei's 3), 31 and 
the finder F ore step, in the direction 

d 
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32 re 
act ), being held there 

7 pawl 52 which is controllel by the mag 
10. Since two steps are required to 

i;ng the wipers of its) enga rement with 
::itects of this caling line, and since the 
g wipei 116 , , the line equipment LE 

is low enraging the contact , having moved 
to the coitact it vic in the wiper 118 ovel 
toti (; contact W, :O circuit will be coin 
pleted for the relay 106. and an additional 
it pulse will be sen: to the magnet 75 when 
the viper 11S encounters centact W, the 
circuit eing the saline as before. When the 
magnet is again fails back and a lyances the 
Wiper's 30, 3} and 33 another step, wipe' 
33 engage 2' act wipar 33 en 

in ticited by the Flow, the wiper 
siling pen the cert 

the colt (i. 
res contact 1' those conficts being the 

'oriact of the easing lie. Wiper 32 still 
retailed by '':aining plwl 502, re 
ic: contact p}}.. and at the eit ()f the 
when wiki 16 of the line equip 

LE moves; ii o engas ent with the 
eClict (/, a circuit may be traced from 
ground tirough wise lit) of the finder al 
letter FA, conduct r S0, wiper 32 now en 
g: ging contact p, on tictor (, contact (/, 
wiper 116. concl: or 47, springs 12S, 
though the vincing of relay 106 to 
grounder battery, energizing that relay 
which (; ; as the fin (lel to be switcy: 
ti'ough in the inner he'eii before X 
pla (::, r subscriber then he: 's 
the iai (; , ; it hai) illites his calling 
sevice in accordini's with the digits of t!e 
in imber of the cality station, the first eligit 
(perating the first selector E to elevate the 
Wiper's ill, 4t a '2, vertically opposite the 
(es: 'ed level. T. Ti( ; lector E the rotates 
automatically inter coil'ol of the testig 
circuit through viper 41, coming to rest 
upon the contacts of the first idle trunk line, 
as ille to 3c the 'intacts 43, 44 and 45 of 
the trunk line leading t; the connector H. 

the ci rector H, the loo) 
or the ille relay t3 

; ; ; ; iS of te back 

(). f 
e coit: its 4 

bridge relay it?, 
gaged by Sipei's 4 
the previously tra it circuit back through 
he loo) of the criting station. Relay 13 

el}(; 'rizes over thi:; cile it at l closes a cir 
('lit to release e: 14. which ellergizes to 
reise the inli's gy circuit at springs 5:2. 

silies ground to hoiding conductor at 
5, and it lies rout to the i'ei ease 

is col{i}(t'), springs 50, that groit 
ti'aveising ci sh contact --- anti 
wie' l:e te:"lied relays of the 

}e in der F in their oper 
a text losilic). When the is sing device 
at the substitioi A interrupts the cirii of 
relay 13 in acco; ; lice with the next digit 
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of the call number, line relay 13 falls back, springs 92 preparatory to switching the con 
and delivers impulses first to the vertical 
magnet 15 over the circuit including relay 
16 in series, that magnet and relay oper 
ating to elevate the shaft, and Wiper's 68 to 
70, inclusive, vertically, the latter remain 
ing energized throughout the impulsing to 
perform certain control functions. The first 
vertical step of the shaft operates the off 
normal spring 55, in the well known manner, 
so that when the relay 16 falls back at the 
end of the impulse series, a circuit is extend 
ed to the rotary magnet 22 and the rotary 
multiple relay 19, to which the next digit di 
alled into the line relay 13 is delivered. At 
the end of the second digit dialled into the 
connector H, the wipers 68, 69, and 70 are 
positioned upon the contacts of the calling 
line, assumed to be the contacts 71, T2, and 
73, which are connected by the usual mul 
tiple cables 4, 5 and 3", to the lines 3, 4, 
and 5, of the substation B. In order to avoid unnecessary complications of the 
drawing this multiple cable is omitted, 
being indicated by correspondingly num 
bered wires. The operation of the 'onnec 
tor H from this poilt on depends upon 
whether or not the called line is busy at the 
noment. 
'ontact 72, associated with the called line, 
will contain a ground potential if the line 
is busy. After the wipers have come to rest 
on the contact and before the slow acting 
multiple relay 19 falls back a circuit may 
be traced from ground on contact 72, 
through wiper 69, spring 90 and its make 
contact, springs 65 through the winding of 
busy relay 18 to grounded battery, energiz 
ing that relay which locks itself to release 
trunk conductor grounded at spring 50, 
through spring 59, the normally closed con 
tacts controlled by spring 90, those contacts 
being closed when the relay 19 restores an 
instant later, through spring 65 and then 
through the winding of the relay to ground 
ed battery. The calling subscriber is in 
formed of the busy condition of the line 
by the busy tone from the busy generator 
placed on the line through springs 62, in 
the well known manner. The calling sub 
scriber upon hearing this tone will replace 
the receiver and release the connection in 
the manner which will be explained here 
inafter. Assume however that the calling 
line is idle at the time the wipers 68 to 70, 
inclusive, are positioned upon the contacts 
associated with it. In this case the con 
tact 72 will contain neither battery nor 
ground potential, and the connector H will 
establish the connection to the contacts 71 
to 73, inclusive. During the operation of 
the rotary magnet 22, to rotate the shaft 
bearing wipers 68 to 70 into connection 
with the contacts 71 to 73, cam 93 is op 
erated upon the first rotary step, closing 

Assume first that it is busy. 

nector through if the called line be idle. 
When the relay 19 falls back after the wiper 
(39 is positioned on contacts 72 and found 
that that contact contains no ground poten 
tial, a circuit may be traced from ground 
through springs 51, off-normal springs 92, 
springs 60, spring 94, winding of switching 
relay 20 to grounded battery, energizing 
that relay which locks itself from ground 
on spring 51, through springs 65 and then 
through the winding of the relay to battery. 
Switching relay 20 upon energizing places 
ground on contact 72 at springs 64 through 
the wiper 69, that ground marking the line 
busy to other connectors to prevent in 
trusion upon the pending call. Relay 20 
at springs 63 and 67 connects the wipers 68 
and 70 to the remainder of the connector, 
establishing a ringing connection to the 
called line. Interrupted ringing current 
is projected out over this connection from 
the generator Gen. under the control of the 
ringing interrupter RI, the circuit that the 
ringing current traverses being that usual 
and well known circuit which is conductive 
to alternating current and open circuited 
to the direct current, because of the con 
denser at the substation B. When the 
called station B responds to the call, by re 
moving the receiver from the hook Switch, 
a direct current bridge is closed across the 
conductor to the line, energizing the ring 
cut-off relay 17, which cuts off the ring and 
switches the connector through as usual. 
Ring cut-off relay 17 upon energizing op 
erates springs 56 and 5S, extending the con 
nection from the called line through to the 
back ridge relay 12, which furnishes bat 
tery to the transmitter of the called station. 
Relay 12 energizes and at springs 47 and 
48 reverses the polarity of the calling line 
A in the usual manner, placing the two sta 
tions in a telephonic connection over which 
the conversation is carried on. 

Release 

When the station A and B have completed 
their conversation, and both replace their 
receivers, ground is removed from the re 
lease trunk conductor at springs: 50 by the 
deenergization of relay 14, and from the 
connector holding conductor by the deen 
ergization of back bridge relay 12 and re 
lease relay 14 at springs 46 and 5, respec 
tively, whereupon all relays which were 
locked to the conductors are released, and 
restored to normal in the well known man 
ner, placing the equipment in its normal 
position in readiness for the next call. It 
will be understood of course, that the wipers 
of the finder F, remain upon the contacts 
leading to the calling line A, until the 
finder F is seized again and operated into 
connection with some other line. 
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Aina equipment of a fing o'e' itsy line 
After the finder F has connected with 

tile calling line A, and at sprijgs (3 Sup 
plied ground to lie private celluctor (3, 
and after the collector H is connected with 
the called lie B, and at springs (34 applied 
ground to the private contluctor 5, those 
line; are protected from intrusion either by 
a connector or by another finder. The line 
equipment LE continues to 'evolve, the 
Wipei' it testing the private conductors of 
the various illes in Order. When the wiper 
1 it eigages the contacts of the private co 
ductor 6 of the calling lilie A, a circui 
'all be i':ced fi'oin groi; lipoll that con 
victor, Elli'ough wipei' i, conductor 14S, 
through Cillaily closed springs 2-4, 
through the upper Williili 
gi'Olli lect battery, energi 

- - - - w r W - wili:il it silings if : 
cii'cuit iro the 

{ . . . . . . . . . . . . . . . . . . . . . . . . . . S. - - 1's 119 at it ii., l'espectively. Since the 
ing line ... is in ise at his title a direct 

cii'i'elt litige is cosei ('OS: it, all if tie 
relay 102 were not provided to, Opel the test 
ing circiit, tile eitiy 1(3 would eiei'; 

the ground and st; it 
\i 

('aci tilile the Vije's , and 19 eigage 
tile c(intacts associated with tire line ... 
This Yeild 'esult in sary operation 
of the filler, ii. \voliiti pro 
(iuce an ides; . . . . . . . . f : '88" () 

ela, is 
ild Jo turtle i' tests are navieli oil 
particuli: , lilie, the 'elity it 2 'e: nailling eli 
ei'gized until the skiie' it passes C. Gi that 
particular private contact, it will be noted 

Fig. , i. 
. . . . . . . 
afe' ite 
freel 
and 2 so 
will le: 

if : (, ; ;). '' 
8 

it. If f 
y ( - Since the 'e','a (, i.e. 'c'eiver 'i'i:) the 

substatio in A (ites it i : )ly g’ ult to tie 
private ('Oncle: tliere Siti), 
and since the g!'Olinkiel 
intil the fiini 

line, it is entii'ely 
lay call the 

CO) tec{{} 
receive' is re 

moved fro) in tie SYitch took at before the 
finder has connected with the line. The line 

:ll the issociated pri 
\ate conductor 6 aire coinected to the banks 
of the connector's through the is all normal 
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cable, this cable being omitted from the 
tra wings to avoid any unnecessary compli 
(at (in. When tie connector connects with 
the line A, ground will be applied to the pri 
\ate conductor (, and wire the viper 31 
of the finder F is positionel on the contact 
to Wiich this conductor 6 is connected, that 
yvier will pick up a ground potential. 

ine A is the cailing line, the 
Aguipulent R will try to switch through the 
inder to collect that ina. When the 

Silice the .v. . . . 

with t 
relay 105 of the equipment R was ener 
gized during the initiation of a call, a 
ground was conected through resistance 
i:29, springs 126, conductor 14t), through 
the wiper 111 to the conductor S1, hence 
tire:gh the willing of relay 1: altl re 
sistice 35 to grounded battery. Relay 11 
is so constricted that the sigs 3-4 close 

er of the springs are before the 'eater 
lieved, tilat cost!' tit; bei:g oil ant well 
lity, to thise skii; in tie art. When 
i.e. 'ely it is : il series with re 
sistices iii) all: is si'i'i it strength 
i: ) (2Cs: the s gs 34, ov, ver it dies ot 
i: ye suiticient strength t ) fills' einergize and 

tailer of its springs. Wei 
fle tier ; ; picks up the groi i (): e1)- 
its or 3, reia. It is short circuited froi: 

ontact. springs -, 
r telli: (); the relay, 
inavig been grounded 

When the "on conductor Si. 
A 103 of tie et juipment R clergizes to 
teh tirosh the filter, '-' is pre 

verted fro; elegrizing bec, i.e. of the short 
cit, but the exii); ent R and the finier 

; : otter FA are ()erated in the usual man 
le', the former to restore to orial and 

latter to seek o; it the liext file filter of 
tie group. Wihen the line e iii) ent . . 
it:tates far enough so that the wier 11 

nin engages tie contact (3 ground poten 
iai will be liesel it on that contact, and the 
rely 102 will energize to guard that line 
froll intrusion by the control equipment R. 

Finder allotter sees de finder 
Returning now to the energization of 

magnet 101 of the finder allotter FA to al 
vance the wipers i10-113 oile sie) in search 
of the next idle. Assume that the step posi 
tioned the wipers on the contacts to which 
conductor's SO-S3 are connectel and that the 
finder F is busy at the moment. Conductor 
S1 will receive a ground potential from the 
release trunk conductor, as explained above, 
that ground being picked up by wiper 111 
to complete a circuit over which magnet 101 
is again energized, that circuit being trace 
able through wiper 111, conductor 140, 
spring 126 and its break contact, conductor 
143, springs 114, conductor 144, spring 127 
and its break contact, conductor 145, through 
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the winding of magnet 101 to grounded 
battery. Magnet 101 again energizes and 
opens the above circuit at springs 114, fall 
ing back to advance the wipers of FA one 
step. If the finder associated therewith is 
busy, wiper 111 will pick up another ground, 
and the magnet 101 will operate in the above 
buzzer like fashion until that wiper loses 
ground, at which time the wipers 110-113 
will be brought to rest upon the contacts of 
the idle finder. 
From the foregoing description it is ap 

parent that I have designed a new useful 
finder system which is simple in its con 

15 struction and which can be easily main 
tained. In order to avoid unnecessary com 
plications of the drawings, I have shown 
the system in its simplest form, that is with 
the calling line multipled only through one 

20 finder group and through one line equip 
ment group. In a commercial installation 
however, I propose to multiple the line con 
ductors to two or more finder groups and 
to two or more line equipments, thereby in 

25 creasing the reliability and speed of the sys 
tem. With the line equipment such as shown 
in Figs. 3 and 4, I am able to rotate the 
wipers at the speed of about 25 revolutions 
per second, since the wipers are double end 

30 ing, the lines are tested at the rate of 50 per 
second. By multipling each line conductors 
to two of the line equipments, and by spac 
ing the wipers of the two line equipments 90 
degrees apart, each line is tested every quar 

35 ter of a second instead of every half a second 
as is the case when a single line equipment 
is used. Since the line equipments are be 
ing driven by a common motor, it is not 
difficult to space the wipers in this manner 

40 and to maintain that spacing. Each line 
equipment and its associated control equip 
ment R, has access to a different group of 
finders, through the finder allotter such as 
FA. In this manner the calls are doubly 

45 tested, so that in the event one line equip 
ment fails to function properly due to a 
mechanical or electrical defect, the other line 
equipment will pick up the call a quarter of 
a second later and handle it in the usual 

50 manner. In the event of serious trouble in 
one of the line equipments, the wipers can 
be thrown out of gear, and repaired at lei 
sure, without in any way interrupting the 
service of the line group, since the other line 

5 equipment will handle all of the calls oc 
curring therein at that time. Moreover, I 
have shown the invention applied to a twen 
ty-five line system, that being a convenient 
size and is shown by Way of example only, 

60 as it is entirely possible to apply the same 
principles to larger line units of 50 or 100 
lines or more. 
While I have chosen to show the inven 

tion in connection with the equipment of a 
particular design, I have done so merely by 

5 5 

way of example as there are many modifica 
tions and adaptations which can be made 
by one skilled in the art without departing 
from the scope of the invention. 
Having thus described my invention, what 

I consider new and desire to have protected 
by Letters Patent is pointed out in the ap 
pended claims. 

1. In a telephone system, a switch mecha 
nism containing a shaft, a plurality of wip 
e's mounted On said shaft, the entire con 
tacting surface of said wipers being dis 
posed in a plane containing the axis of said 
shaft, a plurality of contact sets arranged 
in a semicircular bank and accessible to the 
contact surface of said wipers, a plurality 
of contacts in each of said sets, one for each 
of said wipers, means for rotating said shaft 
to move said wipers from one contact set 
to another, said contacts being so shaped 
and arranged with respect to each other that 
the wipers engage their respective contacts 
of a set at different times in a definite se 
(quence and depart therefrom at different 
times in another definite sequence. 

2. In a telephone system, a switch mech 
anism containing a shaft, a plurality of 
wipers mounted on said shaft, the ends of 
said wipers being disposed in a plane con 
taining the axis of said shaft, a plurality 
of contact sets arranged in a semicircular 
bank and accessible to said wipers, each of 
said contact sets comprising a private con 
tact, two line contacts, a marking contact 
and a pulsing contact, said wiper assembly 
containing a wiper for each of said contacts, 
said contacts being so spaced that the pri 
vate wiper engages its contact first, the two 
line wipers engage their respective contacts 
simultaneously and before said private wip 
er has disengaged its contact, said marking 
wiper engages its contact before said line 
wipers disengage their contacts, and said 
pulsing wiper engages its contact after said 
private and line wipers have disengaged 
their respective contacts and before said 
marking wiper has disengaged its contact. 

3. In a telephone system, a switch mech 
anism containing a shaft, a plurality of 
wipers mounted on said shaft, a plurality 
of contact sets arranged in a semicircular 
bank and accessible to said wipers, a plural 
ity of contacts in each of said sets, means 
for rotating said shaft to move said wipers 
from one contact set to another, said con 
tacts being so shaped and arranged with 
respect to each other that the wipers engage 
their respective contacts of a set in a de 
finite sequence, and all wipers leave the con 
tacts of one set before any wiper engages a 
contact of the next set. 

4. In a telephone system, a switch mech 
anism containing a shaft, a plurality of con 
tact sets arranged in a semicircular bank, 
each of said contact sets comprising a pri 
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vate contact, two line contacts, a marking 
contact and a pulsing contact, a set of wipers 
mounted on said shaft comprising a wiper 
for each of the contacts in said contact sets, 
means for moving said shaft and wipers 
at a uniform speed said wipers engaging 
their respective contacts in the order 
named, and impulsing Wiper engaging its 
contacts less than one half of the time clu'- 
ing said movement. 

5. The combination with a shaft carrying 
a plurality of wiper's having knife edge 
bearing surfaces aligned in a plane through 
the axis of said shaft and a means for ro 
tating said shaft, of a bank contact ar 
rangement wherein the wipel's engage their 
respective contacts in a definite sequence, 
remain engaged with their respective con 
tacts for different periods, and depart from 
their respective contacts in a different defi 
lite sequence while said shaft is rotating at 
a uniform rate. 

6. In a telephone system, a switch mech 
anism containing a shaft, a plurality of doll 
ble end wiper's on said shaft disposed in 
plai)es lying at right angles to the axis 
of said shaft, a collecting ring for each of 
said wipel's having its contacting surface 
parallel with said shaft and disposed con 
centrically to said shaft, and a brush for 
engaging the contacting surface of each col 
lecting ring, said brushes lying in planes 
parallel to the planes of said wiper's and 
midway between adjacent wipers. 

In witness whereof, I hereunto subscribe 
my name this 7th day of October, A. D. 
1927. 

RUDOLPH. E. STEHLK. 


