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The present invention relates to telephone sys 
tems and is more particularly concei'ied with 
What is kinown as routine testing apparatus, that 
is to Say appal'atuls arranged to reproduce au 
tOmatically the actual conditions of use £or each 
unit in turn of a large group of similar pieces 
of apparatus. The invention. While not, definitely 
limited thereto is inore specially applicable to 
the testing of so-callied first code selectors which 
may be broadly defined as first, numerical 
SWitches in a Systern enploying register con 
trollers. Tn Such a system a first code selector is 
taken into use over an individual line switch or 
Via a line finder SWitch. When a Subscribe calls 
and thereupon temporarily associates itself With 
a 'egister controllei adapted to respond to the 
impulses dialed by the caling party. In due 
Coulse the register controller sends out corre 
Sponding tirains of impulses, the first series Serv 
ing to operate the first code selector, and When 
the connection has been completely set up the 
register controller is released. Such a first, code 
Selector is therefore considerably more compli 
cated than a simple selector Switch, and the 
routine tests must include some arrangements 
for testing also the apparatus for associating the 
register controller with the connection. It is the 
object of the invention to produce routine test 
ing equipment, which shall satisfactorily perform 
all the functions outlined above, though it will 
be understood that certain of the principles in 
Wolved can equaily well be applied to the testing 
of other kinds of apparatus. . 
The testing equipment may conveniently be 

divided into two parts, firstly the testing appara 
tus proper, and secondly the distributing Switches 
by means of which the testing apparatus is as 
Sociated with the particular piece of apparatus it 
is desired to test. 
The present invention Utilizes a distributor 

SWitch Schene of a form well-known to those 
Skilled in the art, and it is therefore proposed 
Inot to describe this part of the apparatus but, 
only to nake such reference thereto as may be 
found necessary in the Iinore detailed description 
of the routinei proper, or what may be terrned the 
testing equipinent of the routinei. Accordingly 
the Scope of the accornpainying drawings is con 
fined to illustrations of the circuits employed in 

Cipriheint Oriy. 
In lai'ge telephone areas it is now usual to 

charge Subscribe's for the calls they nake ap 
proximately in proportior to the distances over 
Which the eas are inhade aid in orde' to accorn 
plish this the telephone area is divided into a 

cago, ii., a CCS's Giatioia of Sea 

airy 2, 1832, Serial ig. 592,463, 
Eritain Fer:airy 26, 193; 

(C. i. 9-E 75.2) 

number of Sub-areas or Zones. The circuit al 
rangements of the first code selectors in any 
eXchange are such that the number of meter 
impulses applied to the rheter lead when a call 
is being metered, or in other words the number of 
times the calling Subscriber's meter is operated 
for any one call, will be determined by the zone 
to which the desired exchange oelongs. The 
routiner inust therefore be arranged to test this 
"Inultiple' or "zone' metering function of the 
first code selectors. 

According to the invention, therefore, means 
are provided in the routiner for testing the mul 
tiple metering function of the apparatus under 
test. 
The invention will be better understood from 

the following, description of one method of car 
lying it into effect, which should be taken in 
conjunction with the accompanying drawings. 
These Sihow a routiner adapted to test first code 
SelectC; Switches of the typse disclosed in the ap 
plication of C. Gillings and F. T. Belas, filed 8th 
Jiline 1931, Serial No. 542,714 and the general na 
ture of the tests applied is the same as described 
in Patent lio. 1,745,037 gianted 28th January 1930 
to J. E. Ostline. 

iReferring now to the drawings, FigS. 1 to 6, 
these should be arranged in numerical order in 
two rows under one another. They form a com 
plete circuit of the testing equipment of the rou 
tinei'. The operation of i'elay ST in the access 
equipinent during the in ovement of the Switch 
Wipei's to give access to the first of the first code 
Selectors (Or a Succeeding One When a test has been 
made) will operate relay ?, Fig. 3, of the routiner 
ove; its left-hand inding via conductor 10 to 
earth at aiiature S52, inct shown. When relay 
Si of the acceSS equip; ( &lt; releases at the end 
of the reveient of the Wipes the test start 
earth will operate relay TH, Fig. 4, of the routiner 
over its left-hand Winding via the test start con 
ductor 11 (provided the test switch TS is normal) 
ove; the following circuit: earth, test start con 
ductor 11, arnature f3, left-hand windings of 
relay TE, first baink and wipei id of test switch 

agnet interrupter SpringS isdin, winding of 
the test Switch driving magnet TSDM to battery 

winding of relay R.A. Reiay iH will lock 
... its iright-hand Wiinding to the test Start earth 

cCndu:3tor 11, via its own operated amature thé 
and armature rif3, and at the same time armature 
st2 will disconnect reley P but the latter will 
hold dui3 to its sius until relay it. Operates and 
connects the right-hand Winding of relay P to the 
private conductor 12 of the first code selector at 
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ar}:3ture th9 So that if the latter Selector is en 
gaged relay P will be held on the busying earth. 
arriature pi prevents the operation of relay J, 
Fig. 6, without which (at arnature ii8) the switch 
S caninot step. If the lai)p indicating key in 

the access equipment, is operated, relay LR, Fig. 
6, is operated to eaith via lamp indicating key 
spirings i? K1 and at arnature lira connects earth 
to the selector busying lamp iP, Fig. 1, which 
is Wied to contact, 1 of that bank of Switch. TS 
with which the wiper 6d engages. The three 
inlinute delay set is started by the Operation Of 
altimature ii.1, Fig. 4. The operation of this 
type of delay equipment is well-known and will 
result in firstly, an earth pulse being applied to 
the S pulse conductor 13 and secondly an eartil 
pulse being applied after a definite interval of 
tiiia to tha '2'' pulse conductor 14. When the 
2, pulse is applied relay TB will lock up and oper 
ate relay AT, Fig. 6, at airinature ib3. The oper 
ation of airinature alA will ring the alarm bell A3, 
Fig. 1, and light, the rack pilot lamp RLP. Ar 
naatre (tl3 will bring in the main alaria, aSSun 
ing that the islain alarm cut-off key MAK is nor 
Inal. 

If the first code Selectoi under test becomes free 
before the delayed alarn is actuated relay P will 
release when the earth is removed from the pri 
wate conductor 12 and at armature pi relay TJ 

inow be enabled to operate via arnatures 
pf1 and th8 to earth, thereupon locking up via 

At arnature ti9 the Besistance YS, 
Fig. 3, relay PAE and lower winding of Irelay BTA 
a's coinnected in Series to earth at testing airina 
ture bir2. 
and operate its relief relay PE at airmature paei, 

At ai'nature pe3 a. 
for stepping the switch TS is prepared. 

ille circuit is now in the condition it would have 

connected interrupted earth to relay P, Fig. 4, 
and ful earth via, al'mature igl to relay IQ so that 
relay. IP operates during the earth period, con 
veniently .75 second in duration, and relay IQ 
operates during the disconnect period which may 
be of the saile duration, that is .75 of a Second. 
tRelay IQ however, will remain operated for a 
short period after the operation of relay P due 
to the fact that its coire is fitted with a slug and 
it is therefore slow to release, and during this 

magnet TSDA of the switch is will be 
from earth, airmatures am.1, al1, ig1, 

ip2, pe3, ti8, first contact and wiper 4d of Switch 
TS, Winding of magnet TSDM, conductor 15 to 
battery via relay RA. When relay IQ releases 
the circuit of the maginet is broken at arnature 
ial and the wipers of switch TS will therefore 
be stepped to the second position. At the second 
contact of the 5th bank on Switch iS, relay AH 
will be operated from the earth at armature th2 
3, ind at the Second contact of the Second bank 
(Fig. 3) of Switch TS, the relay combination AN, 
AP and retard R is applied to the negative and 
positive conductors 16 and 17 respectively lead 
ing to the first code selector under test. These 
relays and relay L, not shown, of the first code 
selector, form a bridge in which if balance is 
iniaintained relay ... will operate but relays AN 
and AP will not since they are so Wired that their 
Windings Oppose with the local currents via arm 
atures dhi and ch3. A fault, such as a discon 
incction in the negative conductor 16 will cause 
relay AN to operate and a similar fault in the 

ad 

Relay PAS will operate in this circuit 
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positive conductor 17 will cause relay AP to oper 
ate. If the conductoi's are reversed both relays 
Will operate. A resistance earth or battery on the 
negative conductor 6 will operate relay AN and 
on the positive conductor relay AP this there 
fore constituting a test for contact with other 
lines. A short circuit on the conductor's Would 
have caused a false busy condition to exist by 
operating relay I in the first cede Selector and is 
in any case tested later. Due to the operation 
of arnatures ap aid all or gi? accClding to 
the relay or relays operated, relay AM, Fig. 2, 
will operate in Series With the appropriate lamp 
of the lanp 11 Lip, 12LP and 13LP and at arma 
ture Cim.1 will disconnect the circuit of the mag 
net TSDM. So that relay RA in series with it will 
not be operated. Arinature roll being opened, 
relay CT will not operate in order to open the 
circuit of relay TA at armature ct2 which is being 
connected to the S pulse conductor 13 by arma 
ture thi. This the three minute delay set will 
coine into operation resulting in the operation of 
relay i2 withich at armature b3 will operate relay 
At , and the latter at armature cils will operate re 
lay LER, Fig. 6, at armature tr3 the low resistance 
upper winding of relay AM is connected across its 
lower winding So that the appropriate fault lamp 
will light. 

If the loop test is passed correctly, that is, if 
neither relay AP nor AN operate, the test Switch 
TS will be moved to the 3rd position when relay 
IQ releases the next time, Relay AH Will release 
and the relay and 1'etard combination previously 
rentioned are nowy replaced by a resistance YC 
of Suitable value connected across the conductors 
16 and 7 gy wiger 2d. and bank contact of the 
switch TS. No Switch test is made in this posi 
tion of TS and the latter will therefore step on 
to the 4th set of contacts. The operation of the 
L and B relays, not shown, of the first code se 
lector will have caused the private conductor 12 
to be earthed and relay PAE to be short-circuited, 
via, arnatures th9 and p3 So that relay PAE re 
Stores and releases relay F3. The circuit of the 
magnet TSDM is completed in the 4th position 
of the 'wipers via resting contact of armature pe3 
thus proving the guarding of the private con 
ductor 12 by the first code selector, and if the 
latter has not taken place relays PAE and PE 
remain operated and the test Switch S is not 
stepped. After the delay period has expired the 
private guard lamp 3P is lit and the alarn given. 
If the guarding on coid:ctor 12 is satisfactory 
the wipei's of Switch TS are stepped over contact 
5 to contact, 6 by relays IP and IQ. Meanwhile 
the first code Selector has been functioning nor 
nally and as calised its associated register con 
tioler finder SWich to hunt for and seize 2 dis 
engaged register controller. When this occurs 
relay K in the first, code selector will operate and 
Switch through the operating leads to the register 
controller thereby releasing relay I in the first 
code selector. 

It should he mentioned that, for facilitating the 
routining operation the almature of i'easy in the 
first code selector is provided with a back co 
tact to which is connected a so-called Irelay con 
ductor extending back to the routiner over the 
access switch system. 

it should be inienticted also that the register 
controller inay ee taken into Se Wii. 8, So-called 

A. 

A 

A digit selector, but it will ho evident, to t 
skilled in the art, that for the purpose of the 
description. Of this invention 13ference to a 
digit Switch may be omitted, since 
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will have no effect upon the functioning of the 
routiner under discussion. - 

Returning now to the routiner it will be seen 
that when relay I of the first code Selector re 
ieases, earth Will be connected to the I relay 
conductor 18 to operate relay DA via armature 
tj4, which at armatire dial steps the Inagnet 
TSDM via interrupter Springs isdin, wiper at and 
bank contact. If a register controller is not 
seized relay DA will not operate to step the SWitch 
TS so that after the expiration of the delay 
period the appropriate lamp 4EP will be lit and 
the alarim given. 
No impulses are sent into the register con 

troller in this position of the routiner so that aft 
er a certain interval a so-called forced release 
condition will obtain in this latter Switch and 
will result, as is well-known, in the release of re 
lay K of the first code Selector. Relay I of the 
same switch will therefore re-operate and re 
lease relay dA of the routiner by disconnecting 
earth from the I relay conductor 18. The test 
Switch S is then driven to the 8th position via 
resting contacts of anature did and interrupter 
Springs tsdam, Viper g and bank contact. Fail 
lure of the register controller to originate the 
forced rejease condition Will inaintain relay A 
operated, the “register controller forced release' 
laiyap 5i P Will be lit and the alarna given. AS 
Suining that the fault condition does not exist the 
Wipei's of the switch TS will now be stepped from 
th& 8th to the 10th position by the interaction of 
the pulsing relays IP and Q in order to provide 
a period for the release of the first code Selector 
which will take place when the loop completed 
by Wiper 2d. and bank contact is broken in the 
8th and 9th positions of the SWitch TS. With 
the latter Switch in position 10 a circuit, for relay 
L of the first code selector will be completed via 
a l'esistance YHWhich is of the correct resistance 
Sol' testing the Seinsitivity of operation of the L. 
relay. This resistance is connected across the 
conductors 16 and 17 via the wiper 2d. and bank 
contact and arnature Sct which is normally 
Short-circuiting the So-called loop pulse Springs 
TiS, he private conductor 12 will be again 
2artined aind relays PAE and PE released. At 
arnature pe2 a circuit for the magnet TSBM is 
coil pleted via bank contact and wiper 40 of the 
test Switci. So that upon the first release of relay 
iQ the test Switch TS is stepped to the 11th po 
Sition. The private guard lamp 3LP will again 
light SiOuld a fault, occur. No test takes place 
in the 11th position so that Switch TS will even 
tilaliy step to the 12th position. When a dis 
engaged register controller has been seized the 
Switch TS Will step to the 13th position in re 
Sponse to the operation of relay DA in a manner 
Sihilar to that already described. Relay SS Will 
noW operate vis, the 13th bank contact and wiper 
53. Of SWitch S, arriate ih2 to earth, and at 
anature S32 connects relay CC, Fig. 5, to the so 
called magnet, pulse springs IAPS which vibrate 
at the Sarine speed, conveniently 10 pulses per 
Second, lit it) phase opposition to the loop pulse 
Springs LPS. At the Saine time airmature SS3 
Coin: 30ts earth to the side of the upper winding 
of relay CC via, arinature S2. If this occurs 
When tie magnet pulse Springs MPS are closed 
i'elay CC will be short-circuited and Will there 
ifol'e Only operate at the conclusion of the earth 
pulse, tihat is, When springs MiS open. Relay 
CC at arinature cc 1 SWitches the magnet pulse 
Springs MPS to the so-called sender Switch mag 
net S.Vi.So that the Wipers of the seinder Switch 

3 
SS Will be rotated under the control of the inag 
net impulse springs MPS. - 
At this time the wipers 1c to 4c of the Zone 

select switch ZS, Figs. 2 and 5, will be in their 
6th position provided that none of the So-called 
Zone select keys ZSK2 to ZSK6 have been Op 
erated. The movement of the wipers of ZS takes 
place on the initial operation of relay TH. Wia. 
armature thi and wiper 2b and first bank Con 
tact of the sender Switch SS, conductor 29, first 
five bank contacts and wiper 20 of Switch ZS, 
interrupter springs, asdin, to winding of magnet 
ZSDM to battery over relay RA. A contact of 
that, bank of the sender switch SS associated with 
wiper 3b has therefore been earthed from earth 
at armature th2, armatureshl, wiper 4c of SWitch 
ZS, 6th bank contact which is cross connected to 
a particular digit lead and thus to the bank Con 
tact of the Switch SS. As the Sender SWitch is 
being pulsed relay SA is operated at the Second 
contact of the bank With which Wiper 2b en 
gages and at armature Sal removes the Short 
circuit from the loop impulse springs LPS. The 

relay of the first code Selector is therefore in 
pulsed until the wiper 3b of the switch SS reaches 
the contact marked by earth in a nanner out 
lined above. Relay SZ will then operate and 
lock at armature S24 via armature Sat2, at arma 
ture S22 the loop pulse springs LPS will be again 
short-circuited, at armature S23 a circuit is Com 
pleted to enable the sender switch driving mag 
net SDM to drive its Wipers to the 13th contact, 
while armature S21 allows relay CC to release. 
When the Switch SS reaches its 13th position the 
earth from armature thi is connected via Wiper 
2b and 13th bank contact, conductor 26, 13th 
bank contact and Wiper la of Switch TS, inter 
rupter Springs tsdam to the Winding of the imag 
net TSDM so that the Wipers will be driven to 
the 14th position, whereupon relay SH operates 
via the bank contact and wiper 5d of Switch. TS 
and armature th2 and at armature Sh2 holds re 
lay SS. At armature sh3 a high resistance YF is 
connected across the negative and positive con 
ductors 16 and 17 to Simulate the minimum leak 
resistance allowed in practice on any line and to 
test the impulsing of the L relay of the first 
code Selector under these conditions. At arma 

80 

9 
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ture Sh1 earth from armature th2 is switched 
over from wiper 4c to 3c of Switch ZS and Since 
the 6th bank contact upon which wiper 3c will 
now be resting is Cross connected to a particular 
digit lead connected to the bank of the SWitch 
SS with which Wiper 3b engages it will be seen 
that the next digit will be sent into the register. 
controller in an exactly similar manner to that 
just described. It should be noted that relay SA 
releases when the Wiper 2b reaches the 13th 
contact and at armature Sct2 allows relay SZ to 
restore in order to re-make the operating cir 
cuit of relay CC at arnature S21. The trainsla 
tion of the digits received by the register con 
troller is Such as to route the connection to a 
spare level reserved in a group or code selector for 
the routiner test line. After the second digit 
has been Sent the Sender SWitch SS rotates to its 
25th contact and the test switch TS is steppped 
as before to its 15th position. 

If due to any fault, connection is not made to 
the test line, relay TT, Fig. 2, will be unable 
to operate and the “test line seized' lamp 6LP 
Will remain alight and aiarna will be given. If 
the test line is found, however, and the first code 
selector connections are in order, relay 'Twili op 
erate over conductors 34 and 35 in series with 
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relays D and I of the first code selector, where 
upon the I relay will operate but not the ID 
relay. In operating, relay I will remove earth 
from the “I relay conductor' 18 and allow relay 
DA of the routiner to restore. At armature titl 
the pulsing circuit to the magnet TSDM is closed 
via the bank contact and Wiper 4a, resulting in 
the Wipers of the Switch TS being driven to the 
16th position whereupon relay BR, Fig. 4, Will 
operate via the 16th bank contact and Wiper 5d. 
of SWitch TS and at arnature tor connect nega 
tive battery to the positive test line conductor 35 
via the lower winding of relay TT and armature 
dd3. This is to Sinnulate either (d) the battery 

; period of the Well-known busy flash used for in 
forming a calling manual Operator of a busy con 
dition or (b) the well-known operator hold, con 
dition which is set up by an operator Who Wishes 
to hold a connection after the calling Subscriber 
has restored. - 
As a result of the negative battery being con 

nected in the manner described no current will 
now flow in the circuit including relaySID and I 
of the first code Selector and relay T in the 
routiner. In consequence relays TT and I restore 
So that relay DAWill operate, and at arnature da3 
prepare the pulsing circuit of the magnet TSDM 
via bank contact and Wiper 4d which Will operate 
upon the next operation of armature ip2 and ro 
tate the Wipers of the Switch TS to the 17th 
position when relay IQ restores. 

It is apparent that in the event of the register 
controller failing to reach the test line it would 
be possible for the test Switch to be stepped 
froin the 15th to the 16th position by the action 
of an ordinary subscriber erroneously Seizing the 
the test line. In this case the test SWitch Wollid 
not pass the 16th contact (so keeping lamp 6LP 
alight) since tile operator's hold feature Would 
not be siilated on the line (other than the 
test line) reached by the register controller. In 
the event of the test switch successfully passing 
contact 16 relay Did operates via the 17th con 
tact aind Wiper 5a of the Switch TS and at ar 
natures did1 and did2 reverses battery and earth 
which are connected via the Windings of relay 
IT to the test line thereby operating the po 
larized it elay ID of the first code selector in orden 
to prepare the metering circuit in the latter 
Switch. The code which has been sent out 
fron the register cointrole in the normal case 
will have operated the first code. Selector to a 
level which Will result in One impulse being ap 
plied to the meter lead, that is to say, as for a 
unit fee area. Relay BM, Fig. 3, will operate 
Over its lower Winding in Series With relay AE 
When booster battery is applied to the private 
conductor 2 by the first code Selector this con 
Stitting the netter inpulse, aid Will lock over 
both its Windings in Series. When the short-cir 
cuiting earth is renoved from its upper wind 
iing by the operation of airinnature bm2. The 
Sarae arnature bir22 serves to prepare the cir 
cuit of the maginet, i.S.M. via conductor 25 and 
balak contact and Wiper "ct in Order to Step the 
wipers of the TS switch to the 18th position. 
Armature bnal completes a circuit, for the mag 
net ZSi Mi of the ZS switch from earth at ar 
imature th2, airmature b121, wiper 3a and bank 
contact of Switch TS, conductor 24, resting con 
tacts of ariature did.1, Winding of the driving 
magnet ZSM to battery via the Winding of 
the release alarm relay RA. At the cessation of 
the inetering period, relays BM and PAE will 
be again short-circuited, so that the circuit of 
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the magnet ZSDM will be broken at armature 
bml and the Wipers of the Switch ZS will there 
fore be stepped to the 7th position. Relay MT 
Will now Operate Via, the 7th bank contact and 
Wip3r 4c of SWitch ZS, arnature shil, al'mature 
th2 to earth, and at artinature mill prepares a 
circuit for the magnet TSDM via bank con 
tact and Wiper at and interrupter Springs isd.m. 
in order to step the Wipers of the Switch TS 
to the 19th position. 
Any failure would result in the metering pulse 

not being received or relay 3M not operating. 
This would leave the test SWitch in the 17th po 
sition, light the “nineter faii' test lamp 7LP and 
after a delay period give the alarm. The test 
Switch is allowed to pass through its 19th and 
20th positions under the control of the pulsing 
relays IP and IQ. 
Should further metering occur, the magnet 

ZSDM will operate fron armature bn1, and 
step its wipers to the 8th position thereby re 
leasing relay M.T. if this occurs during the 
pulsing of the test Switch TS over the two pre 
ceding contacts, the test Switch will remain in 
the 21st position, light the “incorrect hetering” 
lating 8 P and give tire alarm. If no over-meter 
iing occurs, relay Ali will remain operated in 
order to step the test switch wipers from the 
21st to 22nd position through the medium of 
aiiature nati. 

(in this position of the test switch TS relay 
RT, Fig. 4, will be operated via the 22nd bank 
contact and wiper 5d of the test Switch, while 
the conductors 16 and it are short-circuited via 
wiper 2d. and bank contact of the SWitch. TS 
and Wiper 3d and first bank contact of the 
So-Cailed release timing Switch RTS. Arma 
tire rit4 Ceinnests eah iron arnature pe1 
to pulse springs PPS, Winich may be arranged 
to vibrate at conveniently 20 pulses per Second, 
and which short-circuit relay RG, Fig. 6, dur 
ing their make period. Relay RC operates 
on the short-circuit being renoved and at ar 
mature rg2 Switches the pulse spirings PPS to 
the magnet RTDM of the pulse timing switch 
RTS. On the first step of the wipers of the 
attei' SWitch the loop acroSS the negative and 
positive conductors 16 and 17 is broken by the 
movement of wiper 2d. fro: in the first bank 
contact and the first code selector thereupon 
Coinmences to release. This Will result in earth 
being removed from the private conductor 12 
So that relay PAE will operate to be followed by 
the relief relay PE which at arrature pel, breaks 
the circuit of relay RG and the nagnet RTDM 
thus stopping rotation of the Wipel's of the 
Switch RTS. Relay R.G. in releasing connects 
earth to wiper 4d of Switch RTS and if the 
time of release of the first code Selector has been 
within the correct limits the test Switch is stepped 
to the 23rd position by this earth via wiper 4d 
and bank contact of Switch RTS, conductor 28, 
22nd bank contact and wiper at of the Switch 
TS, interrupter springs tSdn and winding of 
driving magnet S Mi to battery via winding 
of relay RA, Fig. 4. If, however, the time of 
release had been either too fast Or too slow 
the appropriate larshp of the two lamps FRLP 
and SRP (fast release lain) and slow release 
lamp) would have been it and relay AM op 
erated. Earth from armature th2 will now be 
connected via the wiper 5d and 23rd bank con 
tact of switch TS to conductor 37 to operate 
relay TF, not shown, in the access equipment SO 
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that the access switch will be eventually stepped 
to find the next SWitch to be routined. Earth. 
Will also be removed from the test start con 
ductor 11 by the operation of relay R.F. 
The routiner rotary Switches return to their 

nOrninal position and all Operated i'elays release. 
It Wii e advisable Occasionally to put a more 

compete test on the first coge selectors in Oder 
to test the hetering for calls to different zones. 
This Will not be included in the Ordinary routin 
ing but at various intervals metering to a particli 
lar ZOne may be tested as follows: 

in O'der to nake the test, it is only necessary 
to opeiate the appropriate ZOne select key 22Sic, 
32Sic, 42Sk, 52Sk: or 62Sk. She correct routing of 
the call will already have been ensured by the 
croSS connections from those bainks of the ZOne 
Selecting switch. ZS which are engaged by WiperS 
3c and 4C to that bank of sender SWitch 3S which 
is engaged by wiper 3b. The cross connections 
cause the Sender Switch SS to Send Such a num 
oei into the register controller as Will be trans 
lated by the latter SWitch in Such a manner as to 
effect the routing of the call to the required office 
in the chosen Zone, if ail automatic eXchainge 
is available in the required Zone the call Will be 
routed to special equipment on a Spare level or 
associated with a spare number. If no auto 
matic exchange is availabie in the required ZOne 
the call will be routed over the Ordinary junc 
tions to a manual exchange and a Special tone 
Will be given to the manual operator when she 
replies by inserting the answering plug of a cord 
circuit into the answering jack. Having aScer 
tained by the reception of the tone, that the call 
is from a routiner, the operator Will insert the 
calling plug of the cord circuit into a Special 
routiner jack having its tip and ring connected 
together to simulate for the routiner what may be 
termed a “called Subscriber replies' condition. 

in order to describe in greater detail testSap 
plied by the routiner in cases of multiple or Zone 
metering, it will be advisable to take a particular 
example, for instance, assume it is desired to 
routine zone 3. Soil this purpose the Zone select 
key 3&Sk must be thrown. When the routiner 
start wire is earthed relay TH will operate and 
earth from armature thi will be connected to the 
contacts of that bank of switch. ZS with which 
wiper 2c engages, via Springs of the non-Operated 
zone select keys 2&sic2, 42Sk2, 52sk2 and 62Sk2. 
The fourth contact on the bank Will be discOn 
nected by the operation of springs 32SK2 and the 
wiper of the SWitch ZS will therefore cone to rest 
in the fourth position. Relay ZS will also be 
operated via make contacts 3ZSEX1 of the oper 
ated key and at armature 2S1 applies the Special 
tone already mentioned which may conveniently 
take the forin of number unobtainable tone to 
conductor 16 via condenser QB. Arnatures 2S2 
and as3 connect contacts 15 and 16 of the 4th 
bank of the switch TS to the pulsing circuit 
formed by armatures ip2 and iq1 so that the test 
switch TS will pass over the test line seized Con 
tacts. In addition armature 2S4 earths the pri 
vate conductor 38 of the test line to busy the line 
against subscribers or other false calls. 
The test will now proceed as in ordinary rout 

ing. The test switch TS will be rotated through 
the 15th and 16th positions Without making any 
tests. In the 7th position of the test Switch TS, 
relay D in the first code selector operates When 
the “called Subscriber replies' condition is set up 
and the metering pulses are commenced. If the 
operator does not reply or if metering is not 

5 
started relay BM will not operate and the test 
SWitch TS Will not move from the 17th position. 
If, however, the operator replies and metering is 
Commenced relay BM. Will operate and at arma 
ture 6m2 the test switch magnet TSM is oper 
ated via bank contact and Wiper a of the test 
SWitch TS, and interrupter springs tSdn the 
Wipei'S being, therefore, rotated to the 13th posi 
tion, Arnature bini completes a circuit for the 
ZSSWitch magnet ZSDM via, the bank contact and 
wiper 3d. Of the test Switch and on the termina 
tion of the inetering pulse relay BIV restores so 
that the Yagnet ZSDMS steps the wipers of the 
SWith 2S to the 5th position. There is now no 
earti on the 5th contact of that bank of switch 
ZS Witi. Winich Wiper 20 engages since the Seinder 
Switch SS is in its 25th position. Two more 
metering pulses (that is, three in all) should be 
8teived and relay BM will step the ZS switch 
WiperS to the 7th position, whereupon relay MIT 
will operate via the bank contact and wiper 4e 
of Switgia. ZS, arnatures shi and th2 to earth. 
Relay Wii Will cause the test switch to step to the 
-19th position after which the pulse relays LP 
and IQ will step the test switch to the 21st posi- i. 
tion. if excess metering has taken place during 
this stepping, relay MT will have released, but if 
not the latter relay will still be operated and the 
test SWitch TS will be stepped to contact, 22. 
When routining incoming first code selectors, 1 

that is, those which terminate two wire junctions, 
relay DS, Fig. 6, Will be operated in a manner 
Similar to that described in relation to relay PE 
in Iny application Serial No. 534,829, filed 4th 
May 1931. No metering pulses are sent out from 1 
these SWitches but instead the current is reversed 
in the Calling line to operate metering equipment, 
On the other end of the junction. The routiner 
must therefore be capable of utilizing this battery 
reversal condition in order to test the metering 1 
function of the first code selector and this is 
effected by relay id in the routiner which is con 
nected across the conductors 16 and 17 when the 
test SWitch is in its 17th, 18th, 19th, 20th and 21st 
positions. 1. 

irrespective of which Zone is being routined or 
Which ZOne Select key is off normal the first five 
ContactS in the Second bank of the Switch ZS will 
be earthed via operated arrnatures dis3, 4, 5, 6, 
and 7, first contact and wiper 2b of the sender 
SWitch SS, operated arimature thi to earth. So 
that the ZS WiperS Will be rotated to the 6th 
position when relay TH operates. When relay D 
operates the Switch ZS moves to the 7th position 
due to the circuit of the magnet ZSDM being com. 
pleted via interrupter SpringS 2Scin, Wiper 2c and 
bank contact, arnatures dis2 and d1 to earth. 
Relay MT now functions as previously described 
thus testing that the battery reversai has taken 
place. The speed of testing first code selectors 
may be increased if desired by eliminating the 
register controller forced release test. This is 
accomplished by operating the forced release can 
cell key RFREK, whereupon earth will be connected 
to the contacts 7 to 12 inclusive of the 7th banis. . 
of the Switch TS SO that the Wipers of the latter 
SWitch will be quickly rotated over these contacts 
after which testing Will proceed normally. 

It Will have been seen that false metering Such 
as insufficient or over metering is tested during . . 
the metering testing period, but it should be 
pointed out that if, due to a fault, a metering 
pulse is given at any other time than that dur 
ing which metering should normally take place, 
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6 
armature tin and Wii)e, 3c and bank Contacts 
of the SWitch TS and Wiit iock via artinature fir23 
to earth at airmatise th?. Arihature fini Oper 
ates relay A3 in order to give an in ediate aiaria. 

iie airinnatuire fin2 
lights the “false inete ia:Cap 14 LP. The par 
ticular lainlp in the group of fault latings, lili to 
10LP, connected to the 6th bank of switch 'S 
Which Will light, when rclay it, operates Will also 
serve to give an indica he period of test at on Ci 
which the false inetetiing C3cl:S. 
Should the earth on the private conductor 12 

be removed at any tine other than when it is 
removed by the routine relays FAE aid PE. Will 
operate azhd result, in the operation of relay EP, 
Fig. 1, via arraatures th2, b1 and pe4, wipei 8C, 
and bank contact of SWitch TS, Wiilding of relay 
EP which thereupon lockS via arratures ep2 and 
th2 to earth. Arinature eiji operates relay Ali 
in order to originate the ala; in while ar:lature 
ep3 lights the “no carth on F wire' ain) 15:P. 
Should a routine switch gaaginét, becoile einer 

gized for an excessive pariod relay R.A. Will re 
main operated in series with the imaginet aid at 
armature ra2 initiate the so-callied 9 Seconds de 
lay set and an alarin Will be given. 
What i claim is:- - 
1. Testing apparatus for testing a selector 

SWitch of the type used in automatic telephone 
systems, which switch is arranged to transmit 
metering impulses in accordaince with the posi 
tion it is set in, said apparatus including (neans 
for transmitting ingulses to set Said SWitch in a 
position to transmit etering impulses, and 
means in said apparatus operated by Said meter 
ing impulses to test for the correct transmission 
of Said metering inpulses 

2. Testing apparatus for testing a Selector 
switch of the type used in automatic tele; hone 
systems, which switch is arranged to trainSrinit 
metering in pulses in accordance With the posi 
tion it is set in, the different positions of Said 
switch corresponding to the different Zones in 
the telephone system, said aiparatus including 
means for transmitting impulses to Set Said SWitch 
in different positions corresponding to the differ 
ent zones to transin it metering impulses the inlin 
ber of which varies dependent, upon the posi 
tion the Switch is set in, maans in Said apparatl:S 
modified in accordance with the number of in 
pulses transmitted to set said Svjitch in a certain 
position, and said modified means thereafter op 
erated in response to said metering inpulses for 
continuing tine test of Said Switch. Only in ca.Se 
the number of metering impulses Sent back by 
said SWitch corresponds to the Zone represented 
by the impulses transmitted to set said Switch. 

3. Testing apparatus for testing a selector 
switch of the type used in autoiaatic telephone 
systems, which switch is arranged to transmit 
metering inpulses in accordance With the po 
sition it is set in, the different positions of Said 
switch corresponding to the different Zones in the 
telephone system, said apparatus including means 
for transmitting impulses to Set Said SWitch in 
different positions corresponding to the different 
zones to transmit metering impulses the number 
of which varies dependent upon the position the 
Switch is set in, means in Said apparatuS modified 
in accordance With the Inuinber of impulses trans 
mitted to set Said Switch in a certain position, 
said modified means thereafter operated in 1e 
sponse to said in etering impulses for continuing 
the test of Said Switch. Only in case the number of 
metering impulses Sent back by Said Switch cor 

1,923,662 
responds to the zone represented by the impulses 
transmitted to set said switch, an alarm relay in 
said apparats, and means for operating said 
alarm relay in case the nimber of metering in 
pulses fail to correspoid to the Zone represented 
by the impulses transmitted to set said Selector 
SWitch. 

4. Testing apparatus for testing a Selector 
switch of the type used in autonnatic telephone 
systems, means in said appa;&tus for transmitting 
impulses to said selector Switch, a, Iiheter impulse 
responding Switch and a Sender SWitch in Said 
apparatus, means jointly controlled by Said meter 
responding Switch and said sender Switch for de 
termining the nuinber of inpulses tranSmitted 
to said selector Switch, said Selector SWitch Oper 
ated to a certain position in accordance with the 
number of in pulses transi:hitted thareto and ar 
ranged to transmit inetering impulses back to 
said apparatus in accordance with the position it 
is set in, and means in said apparatus Operated in 
1'esponse to said metering impulses for Operating 
said meter responding SWitch in accordance with 
the number of metering inpuses transmitted to 
check the metering operation of Said Selector 
SWitch. 

5. Testing appalratus for testing a Selector 
SWitch of the type used in automatic telephone 
systeins, which selector switch is arranged to 
transmit metering inpuses in accordance with 
the position it is set in, the different positions of 
said selector SWitch coi'i'esponding to the different 
zones in the telephone systein, a meter impulse 
responding Switch, a sender Switch having a Wiper 
and bank contacts accessible theireto, means in 
said apparatus for operating Said eter respond 
ing Switch to mark one of the bank contacts of 
the sender Switch in accordance with a certain 
zone, means in said apparatus for transmitting 
impulses to said selector SWitch and for simul 
taneously operating the wiper of said sender 
switch one step for each impulse transmitted, 
means for stopping further transmission of Said 
impulses in response to said Wiper engaging said 
marked bank contact, said selector in response to 
said inpulses being Set in a certain ZOne position 
to transmit back to Said apparatus a certain num 
ber of metering impulses, and impulse responding 
(neans in Said apparatUS Operated in response to 
said metering impulses for further operating saic 
meter responding SWitch in accordance with the 
numbel of metering it inpulses transmitted to 
check the nettering operation of said selector 
switch. 

6. Testing apparatus for testing a selector i 
SWitch of the type USed in automatic telephone 
Systems, which selector Switch is arranged to 
tranSignit metering impulses in accordance with 
the position it is Set in, the different positions of 
said selector switch corresponding to the different, 1 
Zones in the telephone system, a sender Switch 
and meter Switch in Said apparatus, means for 
transmitting inpulses to said selector switch, 
means for Operating Said meter SWitch to hunt, 
for aind stop Said meter SWitch in a position cor. " 
responding to the ZOne position the selector SWitch 
is to be operated to, neans jointly controlled by 
Said heter Switch in the position it is stopped in 
and Said Sender SWitch for determining the num 
ber of impulses transmitted to said selector 
Switch, Said Selector Switch operated to the Zone 
position corresponding to the said stopped posi 
tion of Said meter SWitch in response to the num 
ber of impulses transmitted thereto to transmit 
metering impulses back to said apparatus, a 

80 

85 

90 

95 

05 

5 

20 

30 

35 

AO 

45 

50 

  



O 

25 

30 

35 

40 

5 5 

60 

(35 

g 5 

1,923,662 
meter checking relay in said apparatus, means 
in Said apparatus operated in response to said 
metering impulses for operating said meter Switch 
to a different position for each meter impulse 
transmitted, and a circuit including a predeter 
mined position in Said meter Switch completed 
for Operating Said relay in response to transmis 
sion of the correct number of metering impulses. 

7. Testing apparatus for testing a selector 
SWitch of the type used in automatic telephone 
Systeins, which Selector SWitch is arranged to 
transmit linetering inpulses in accordance with 
the position it is Set in, the different positions of 
said selector Switch corresponding to the differ 
ent Zones in the telephone systein, a sender switch 
and a netter SWitch in Said apparatus, a plurality 
Of keys in Said apparatus, each key corresponding 
to a particular ZOile, raneans for operating Said 
meter Switch to hunt for and stop in a position 
corresponding to an operated one of said Zone 
keys, inneans jointly conti'olled by Said meter 
SWitch in the position it is Stopped in and Said 
Sender SWitch for determining the position to 

7 
which said selector switch is to be set in, Said 
Selector Switch being operated to the position 
corresponding to the Zone key operated to trans 
init metering impulses back to Said apparatus, 
and impulse responding means in Said apparatus 
operated in response to said metering impulses 
for further operating said meter Switch to check 
the metering operation of said selector SWitch, 

8. Testing apparatus for testing a selector 
Switch of the type used in telephone Systems, 
Which switch is arranged to be set in different 
positions corresponding to different Zones and to 
transmit metering impulses in accordance with 
the Zone position it is Set in, ineans in Said ap 
paratus operated by Said metering impulses to 
test for the correct transinission of said metering 
impulses, a tone source for generating a distinc 
tive tone, and means in Said apparatus for COIn 
necting said tone Source to said Selector in case 
said selector is operated to a position extending 
the connection to a manual exchange. 

ARTHUR, EDWARD CASWELL, 
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