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METHOD OF OPERATION 
TS3T CIRCUIT

Final Mil t ip i e Test .Line, for Testing Incoming delector C ircu its - Having Four 
Party Bemi-Selective A«C. Ringing - 95 to 110 Volts - Automatic Routine delector 
Test Frame - Power Driven Machine Switching dystem.

GSKRAL DESCRIPTION

1. This c ir cu it  i s  used fo r making te sts on machine switching incoming selector 
c ircu its. These incoming c ir cu it s  are equipped with, four party sem i-selective ring­
ing feature and use 24 vo lt talking battery. This c ir cu it  i s  used to test tne ring­
ing relays of the incoming selector c ir cu it  under test fo r premature tripping, fa lse 
tripping, and timely tripping. The supervisory relay in the c ir cu it  under test i s  
f ir s t  given a soaking current, and then a releasing current, a fter which the n-.^ay
is  operated and released a lternately until disconnection takes place.

2. These test l in e s  are assinged specia l numbers and are cro ss connected to the 
final multiple, but not connected to either lin e switches, or lin e finaers. Test 
c a l ls  are made by either a routine testing c ir cu it ,  or a manual testin g c ir cu it  at 
the orig inating end, which se le c ts  automatically a trunk for test.

DETAILFS DEdORI? TION

ilnen the test number designated by the telephone company i s  sent either by 
an automatic test c ir cu it  from the originating o f f ic e ,  an Incoming se lector se izes 
a final selector, wnich in turn hunts for the f i r s t  id le  test lin e. When th is c ir ­
cu it i s  seized by the final selector, battery over the d lead operates the CO relay 
which locks through i t s  make contact, to battery on the d lead, when the test switch 
R-l, advances to position  2. The GO relay operated performs no useful function at 
th is time. When the incoming se le c to r c ir cu it  under test has advanced to i t s  ring­
ing position , the R relay operates on the f i r s t  period of ringing current supplied 
by a two ring interrupter. The operation of the R relay c lo se s a c ir cu it  from 
ground through i t s  make contact, to battery through the winding of the R-l relay, 
which operates. The operation of the R-l relay c lo se s  c ir cu it s  (a) from ground 
through the PU interrupter brush #1 (not shown) PU-1 lamp, contacts of cam I, make 
contacts of the R-l relay, contacts of cam E, break contacts of the PU-1 and PU-2 
relays, to battery through the winding of the PU-2 relay, and (b) from ground 
through the PU interrupter brush #2, (not shown), PU-2 lamp, contacts of cam H, make 
contacts of the R-l relay, break contacts of the PU-2 and PU-1 relays, to battery 
through the winding of the PU-1 relay. If the ringing current operating the R relay 
is  being received from the incoming c ir cu it  through ringing brush oet #1, PU-2 relay 
operates, and locks through i t s  make contact to ground on cam D. When the ringing 
current i s  connected to the test c ir cu it through ringing brush set #2, the PU-1 
relay operates and locks through i t s  make contact to ground on cam D. The operation 
of either the PTJ-1 or PU-2 relays, opens the operating c ir cu it to the other relay, 
preventing i t s  subsequent operation. The operation of either the PU-1 or PU-2 re­
lays c lo se s a c ir cu it  from ground through i t s  make contact, cam B, to battery through 
the R-l magnet, advancing the switch to p osit ion  2. {Should either set of interrupter 
brushes connect ground through the make or break contact of the PU-1 relay before 
the R-l switch i s  moved out of position  3, the PU relay operates on i t s  inner wind­
ing and locks on i t s  outer winding and make contact to ground or. cam 0, preventing
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Final 1\-:ul tiple Test Line, for Testing Incoming clelector Circuits - Having Four 
Party tiemi-tielective A.C. Ringing - 95 to 110 Volts - Automatic Routine delector 
Test Frame - Po\1er Driven Machine .:mitching ciystem. 

G~L DEclCRIPTICN 

1. This ci:ccui t is used for making tests m, macnine s,11 tching incoming selecto.!' 
circuits. These incoming circuits are equipped with four party semi-selective ring-
1ng feature and use 24 volt talking battery. This circuit is used to test the ring­
ing relays of the incoming selector circuit under test for premature trlppi11g, false 
tripping, and till'.!ely tripping. The supervisory relay in the circuit under test is 
first given a soaking current. and then a releasing current, after which the r~-~y -
is operated and released alternately until disconnection takes ~lace. 

2. These test lines are assinged special numbers and are cross connected to the 
final multiple, but not connected to either line switches. or line finaers. Test 
calls are w.ade by either a routine testing circuit, or a manual testir.g circuit at 
the originating end, Nhich selects automatically a trunk for test. 

3o ,{nen the test number desig~ted by the telephone company is ser1t either by 
an automatic test circuit fro~.1 the originating office, an inco,.1fog selector seizes 
a final selector, \<:r.ioh in turn hunts for the first idle test line. When this cir-­
cuit 1s seized by the final selector, battery over the ti lead operates t.he CO relay 
which locks through its :nake contact, to battery -:::n the S lead, \vhen the test switch 
R-1, advances to :position 2. The CO .relay operated performs no 1.t»cful function at 
this tir,:e. 1Vhen thu 111co:.iing selector circuit under test has advanced to its J.'ii.,g­
i~g position, the R relay operates on the first period of ringing current supplied 
by a tao ring interrupter. The operation of the R relay closes a circuit from 
g~~o ... .!lJ t:U-oug.h its ::iake contact, to battery through the winding of the R-1 relay, 
,;:--,.:.cl1 !:ip~rates. The operation of the R-1 relay closes circuits (a) fro!ll ground 
t:11"ov~'l tr.e PU inter:rupter b_rush #1 (n!:lt shown) PU-1 lamp, contacts of oam I, :.Bke 
~~n,a~ts of the R-1 relay, contacts of cam~. break contacts of the PU-1 and PU-2 
rcla~s 1 to battary through t.he winding of the FU-2 relay, and (b) frora ground 
tnrough the PU interrupter brush #2, (not shown), PU-2 la.rip, contacts of cam Ho'make 
contacts of the R-1 relay, break contacts of the PU-2 and PU-1 relays, to battery 
through the winding of tne PU-1 relay. If the ringing ~urrent operating the R relay 
is being received fro~ the inco~ing circuit through ringing brush ~et #1, PU-2 relay 
oper1tes, and locks tlu'ough its make contact ,to ground on ca~ D. When the ringing 
cu.1•rt:nt is connected to the test circuit through ringing bru::ili set #2, the PU-1 
:rela.y operates and locks through its !l'.ake contact to ground on cam D. ~e operation 
of either the PU-1 o:c PU~2 relays, opens the ope1"a ting circuit to the other relay, 
prev~nting its subsequent o~eration. The operation of either the PU-1 or PU-2 re­
!~ys ~lcses a circuit fro~ ground through its :rake contact, c:au B, to battary througn 
t:-,e ~-,--1 r.a:.:,-nct, advancing the switch to positioh 2. clhould either set of inte:rru.pter 
.tn-u$t"'.t'!s cor.nect grou11d throucil the make or break contact of foe PU-1 relay before 
ti1G "F.?-1 swi~ch is !:loved out ;f :po:.ition 3, the PU relay operate~ on its inner \7ind­
ir.~ and leeks on its oute~ winding and ~ke contact to gMund on ca~ C, preventing 
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further operation of the test c ir cu it  until disconnection takes place. With the 
switch in p os ition  2, ringing current i s  disconnected from the test lin e c ir cu it  
during the interval between the f i r s t  and second rings, re lea sin g the R relay, which 
in turn releases the R-l relay. The release of the R-l relay c lo se s  a c ir cu it from 
ground on cam D, through the make contact of the CO relay, break contact of the R-l 
relay, lower contacts o f cam F, break contact of the PU relay to battery through the 
R-l magnet-, advancing the switch to p os it ion  3. When the next interval of two ring 
ringing current i s  connected to the te st c ir cu it ,  the R relay re-operates, in turn 
operating the R-l relay. The operation of the R-l relay connects ground through 
cam D, make contacts of the CO and R-l relays, contacts of cam 3, break contact of 
the PU relay, to battery through the R-2 magnet, advancing the switch to position  4. 
In p osition  4, either the PU interrupter brush set #1, or brush set #2 connects 
ground through cams I and H respectiv ely , and contacts Of the PU-1 relay, to battery 
through the PU relay, operating the relay. The operation of the PU relay, c lo se s  a 
c ir cu it  from ground on cam D, through the make contact o f the GO relay, break con­
tact o f the R-l relay, which released, during the interval between rings, contacts 
of cam F, make contacts of PU relay to battery through the R-l magnet, advancing the 
switch to p os it ion  5. As the switch leaves p os it ion  4, the PU relay releases.

PREMATURE TRIPPING T33T

4, V/it'n the R-l switch in p os ition  5, a c ir cu it  i s  closed from either ringing 
interrupter m'asn set #1, or brush set #2, depending UuGn the position  of the PU-2 
relay, contacts o f cam Q, 1 M.F. condenser, R relay to generator ground on cam If, 
operating the R relay on the f i r s t  ringing period of the two ring current. Ringing, 
current i s  a lso being supplied from the incoming under test, but th is current per­
forms no useful function in the te st c ir cu it.  The R relay operated, in turn operates 
the R-l relay, which c lo se s  a c ir cu it  from ground on cam D, through the make contacts 
of the GO and R-l relays, inner contacts o f can 3 (R-l), can B on R-2, to battery 
through the R-2 magnet, advancing the timing switch from p os it ion  1 tne A can carry­
ing i t  to position  9. As the R-2 switch i s  advancing through position  2 to 7-3/4, 
the T and R sides o f the test c ir cu it  are closed  through can E on R-2, cam L, on 
R-l, 3, D, C, B and A resistan ces fo r  i/2 second, testin g for pre:rature tripping
of the ringing relays in the incoming se le c to r c ir cu it  under test. At the end of 
the f i r s t  ringing period, the R and R-l relays release, c lo s in g  a c ir cu it from 
ground on cam D, through the make contact of the CO relay, break contact of the R-l 
relay, cams F and G in position  5, upper inner contact of cam B on R-2, to battery 
through the R-2 magnet, advancing the switch to position  10. With the R-l switch 
in p os it ion  5, and the R-2 switch in p os ition  10, the R and R-l relays re-operate 
on a second period of ringing current c lo s in g  a c ir cu it from ground on cam D and 
make contact of the GO relay, make contact o f R-l relay cam E, cam B on R-2, to bat­
tery through the R-2 magnet, advancing the switch out of p osit ion  10, the A cam 
carrying i t  to position  18.

5. As the R-2 switch i s  moving through position  11 to 16-3/4. the ringing 
relays in the incoming se le c to r  c ir cu it  under test, are again tested for premature 
tripping, by connecting the A,B,C, D and E resistances across the tip and ring side 
o f the test and through cams L and E. When the R relay re lea ses at the end of the 
second ringing period the R-l relay releases, and c lo se s  a c ir cu it  from ground 
through it s  break contact, caas F and upper outer contact of G on R-l, cam G on R-2, 
which is in p os ition  18, to battery through the R-l magnet, advancing the switch to 
p os it ion  b. When the .R relay releases a c ir cu it  i s  a lso  closed  through i t s  break
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fudhe:t· -:,peratio.n of the test circuit until disconnection takes place. \7ith the 
s;1itch i.n position 2, ringing cur:rent is disconnected fro!:1 the test line circuit 
during tne interval between the fi:cat and second rings, releasing the R relay, which 
in turn :celeases the R-1 relay. The release of the R-1 relay closes a circuit from 
ground on ca~ D, through the nake contact of the CO relay, break contact of thi; "R,,.1 
rel~y, lower contacts of cw~ F, break contact of the PU relay to battery through the 
R-1 nagnet, advancing the switch to position .3. H.hen the next interv~l of two ring 
ri11gii1? current is connected to the test circuit, the R relay re-operates, in turn 
operating the R-1 relay. The operation of the .R-1 relay connects ground through 
ca,~ D, :nake contacts of the CO and B-1 relays, contacts of cam E, break contact of 
the PU relay, to battery through the R-2 magnet, advancing the switch to ~osition 4. 
In po~ition 4 1 either the PU interrupter brush set #1, or brush set t/2 connects 
ground through ca.:c1s I and H respectively, and contacts of the PU-1 relay, to battery 
through the PU relay, o~erating the relay. The operation of tne PU relay, clpse-s a 
circuit fro~ ground on cam D, through the ::nake contact of the CO relay, break con­
tact of the R-1 relay, which released, during the interval be~veen rings, contacts 
of cam F, make contacts of PU relay to battery through t.he R-1 magnet, advancing the 
switch to position 5. A.s the s,'li tch leaves :f,Osition 4, the PU relay releases. 

!:!LEMA TURE_XEIPP ING Tt:::iT 

4. With the cl-1 switch in I,,Osition 5, a circuit is closed from either ringing 
interru.t' t..,1• ut•usn set #1, or brush set #2, depenain!5 u!'o,, the 1-osi tion of the PU-2 
relay, contacts of ca~ a, 1 M.F. condenser, R relay to generator ground on cam N, 
opei-ating the R relay on the first ringing period of the two :ring current. lUnginr;. 
cu:crer1t is also being supplied fr!l::i the incouing under test, but t.his current per­
foi-ms rio useful function in the test circuit, The R relay !lperated, in turn operates 
the R-1 i-elay, ,.;,hlch closes a circuit fro::1 ground on cam D, through the make contacts 
of tile CO and ii-1 relays, inner contacts Of ca'.! E (R-1 ), ca:.:1 B on B.-2, to battecy 
through the E-2 rra91et • advancing the tining switch fro~ y!>sltion l tne A ca:;:i car~ 
ing 1 t to vosit ion 9. A.s the .R-2 switch is advanoing through i:,osition 2 to 7-J/4, 
the 'l' and R sides of the test circuit are closed through caJ E on R-2• oa..:i J., on 
8-1, 3, D, e, Band A resistc1.noes for 1/2 &eoond 1 testing for 1-re:rature tripping 
of the rlngirlg relays in the inco.:iing selector clrcui t under test. A.t the end of 
the fir~t ringiog period, the Rand 8-1 relays release• closing a circuit fro~ 
ground on cam D, through the make contact of the CO relay, break contact of the E-1 
relay, cams F and G in position 5, upper inner contact of cam B !>n ~~, to battery 
through the R-2 magnet, advancing the svritch to position 10. with the R-1 s,1i tch 
in p!lsi tlon 5, and the n-2 sv-1itc.h in position 10, t.he R and ~l relays re-operate 
on a second period of ringing current closing a circuit frOTJ ground on cam D and 
make contact of the CO relay, make cOJltaot of R-1 relay cam E, cam Bon B-2, to bat­
tery through the R-2 magnet, advancing the s.;itc.h out of position 10, the A can 
carrying it to position 18. 

5. As the R-2 switch is ::ioving through position 11 to 16-3/4. the ringing 
relays in the incoming select!>r circuit under test, are again tested for premature 
tripping, by connecting the A,B,C, D and E resistances across the tip and ring side 
of the test and through oar~s L and E. When the R relay rel eases a.t the er1d of the 
sec0nd ringing peri!ld the n-1 relay releases, and closes a circuit from ground -
throvf:l• -its break cont.act, car.1s F and upper outer contact of G on R-1, earn C on R-2, 
which is in J•Osition 18., to battery through the R-1 magnet, advancing the sv,itc:h to 

-positH,n be \hen the R relay releases a circuit is als!l closed through its break 
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contact, cams F and 1} on R-i, cam B on R-2, to battery through the 8-2 magnet, ad­
vancing the tuning switch to position  1* On the next ringing interval the R and 8-1 
relays again operate and move the R-2 switch out of p osit ion  1 through cam B advanc­
ing the switch to position  9. As the R-2 switch i s  passing through pos ition s 2 to 
7-l/4 on i t s  second revolution, the pressture tripping of the ringing relays is  
tested a third time. In the s ilen t period between the two rings, t'n© ®  relay re­
leases, in turn releasing the 8-1 relay, which connects ground through i t s  break con­
tact, cams F and G-, cam B, to battery through the R-2 magnet, advancing the timing 
switch to position  10. With the R-2 switch in p os it ion  10, the same ground through 
cam 0 on R-2, advances the R-i switch to position  7, In position  7 o f R-1 . the. R 
relay i s  connected .across the T and R sides of the test c ir cu it  awaiting the second 
interval of ringing current.

(TRIP.-IMS TLdT

6. If the ringing relays in the incoming se le ctor c ir c u it  under test have not 
tripped prematurely, and the R relay operates on the second ringing interval, in 
turn operating the R-l relay, which c lo se s  a c ir cu it  from ground through i t s  make 
contact, upper outer contact of cam E, break contaot o f the PU relay to battery 
tnrough the R-i magnet, advancing the switch to position  8. However, should the 
ringing relays in the incoming se le ctor c ir cu it  trip  prematurely, the R relay aoes 
■not operate, and the test c ir cu it is  held up until cleared from the orig inating end. 
In p os it ion  8 of R-l, the silen t interval between the two rings ana one ring periods 
occurs, re lea sin g the R relay, which in turn re lea ses the R-l relay, The release
of the R-l relay c lo se s  ground tnrough i t s  break contact, and inner contacts of cam 
F, to battery through the R-l magnet, advancing the sequence switch to position  9.
Ir. position 9 of R-i, the R relay i s  connected in a c ir cu it  from generator ground on 
cam N, winding of the 8 relay, cam 0, contact of the PU-2 relay to either brush set 
rl or brush set $2, of the ringing interrupter, operating the R relay. The R relay 
re-operates the R-l relay, which connects ground through i t s  make contact, and cam E 
to cam B on .8-2, advancing the R-2 switch out of p o s it ion  10 of i t s  second revolu­
tion. The R-2 switch i s  carried to p os it ion  18, by means of the A cam, and as i t  
passes through p o s it ion s 11 to 16-3/4, the ringing relays in the se le c to r  c ir cu it  
are tested for timely tripping, by connecting the a and B resistan ces across the T 
and R side of the test lin e. During the s ilen t period, a fte r the second two ring 
interval, the R and R-l relays release which advances the R-2 switch to position  1 
in a c ir c u it  through the lower inner contacts of cams F and G, and cam B on R-2. 
v/ith the R-2 switch in p osition  1, the same ground through the break contact of the 
R-l relay, cams F and (1 on R-l, cam G on R-2, to battery through the R-l magnet, 
advances the testin g switch to.position  10.

7. with the switch in position  10, the R relay is  again connected across the 
tip and ring sid es of the test lin e. If the ringing relays in the se le c to r c ir cu it  
under test have not tripped, the R and R-l relays operate bn the f i r s t  period of 
ringing current, and the R-l relay locks tnrough cam J, and i t s  own make contacts, 
make contact of the GO relay to ground on cam D, preventing further operation of the 
testin g c ir cu it  until disconnection takes place. I f  the ringing relays in the in­
coming c ir cu it  are tripped, ringing current i s  not supplied to the test c ir cu it ,  and 
the R. and R-l relays consequently do not operate. During the ringing interval, with 
the te st in g switch in p os ition  10, ground i s  supplied wither through p ick up inter­
rupter brush set #1, or brush set ,'/2 cam I or cam H, make or break contact of the 
PU-1 relay, depending upon whether the PH-C or pll~j relay i s  operated, to battery
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contact, ca:1 s F and G on .a ... 1, ca-1 B on R-2, to ba. tt ery through t-.he B-2 :--.:ia.gne t, ad­
vanc lng the til':ling s::11 tch to !)OSi tion 1. On the next ringing interval the R anJ '&-1 
relct.yd ag-.iin operate and !""..Ove the R-2 switch out of po!:lltion l tn:.rougn ca:-:i B aJ.vanc­
ini; the ,,.-,itch to position 9. As the R-2 s.-li tch is ps::.ing through positions 2 to 
7-1/4 on its second revolution, the 1)'.L'e:m.ture tripping ot the ringing relays is 
t':.lsted_ a third ti:ne. In the siler1t period between the t\70 rings, the R relay re­
iea.ses, in turn releasing the R-1 relay, whicn connects ground through its break con­
t3.ct, ca~1s ? and G, ca.::1 B, to ba tte't'y through the R-2 magnet, advancing the tioing 
s,1i tcit to position 10. With the R-2 switch in position 10, the same ground t.nrough 
ca~-1 C 0n "Fi-2, advances the P.-1 switch to r,osition 7, In l?os\tin.n 7 of R--1 • the. B 
ri>lay ts conni,cj;Ad __ across the T and R sides of the te.,t, oircui t a\<lli ting tne second 
interval of ringing current. 

TRIP: I.NG 'iSdT 

6. If the ringin~ :relays in the inco,.1ing selector circvi t under test .nave not 
tri!1,ed :r,re,:iatu.rely, and the R relay operates on the seoond ring-ing itlte:i-val, in 
tu:en 01.eratinf the R-1 relay, \7hich closes a cirouit from ground tnr0ugn its na.ke 
c0ntact, u1per ~uter contact of ca.:.:i :s, break contaot of the PU relay to battery 
tnrough the R-1 ~agnet. advancing the switch to position e. Eoflever, sh~uld the 
ringing relays in the i.nco2ing select9r circuit trip pr0r.Bturely, the a relay aoes 
-not o:9erate, and the test circuit is helct u.:, until cleared fro;.1 the or1ginatin 5 ernl. 
In position 8 of 'ct.-1, the silent interval bet11een the two rir1 5s ana 01 e rtng periods 
occurs, releasing the R relay, which in turn releases the R-1 relay, 'rhe release 
of tne R-1 relay closes ground tnrough its break contact, and inner oontacts of ca.~ 
F. to battery thr0ugh the R-1 .:.:agnet, advancing the sequence switcn to position 9, 
It, pC$itlo11 9 of .R-1, the R relay is connected in a circuit froi-::i generator ground on 
caJ N • .vi;,uing of the .{ relay, Ca:.'.> o, contact of the Pll-2 relay to either brush set 
11 or 01-ush set ;;2, of the ringing interrupter, opera ting the 1t relay. The R relay 
re-operates the R-1 relay, ,1hich c0nnects grou,1d through its :.1ake contact, and cam E 
to ca1.1 B 0n R-2 • advar,ci.ng the R-2 s~"li tch out of position 10 of its second revolu­
tl011. The R-2 s·,i tch is carried to yos1t1on 18 1 by :!leans of the A ca:., and as it 
fas~cs through positions 11 to 16-J/4. the ringing relays in the selecto~ circuit 
o.i'e te:;ted fQr ti..1ely tripping, by connecting the a and B resistances across the T 
end. R side of the test li.oe. During the silent period, after the second two ring 
i:ntervc.1.i, the Rand R-1 relays release ,7.hich advances the R-2 s\rltch to J,Osition 1 
in a ciJ-cui t thrc.ugn the lower inner con tacts of car.1s F ar,d G• and ca,.1 B on R-2. 
,/ith the R-2 s.Jitch in position 1, the sa-.:ie ground through the break contact of the 
?.-1 relay, car.1s F .u11i G on R-1, ca::i C on R-2, to battery thr~gh the R-1 ma~net, 
advc.1.t1ces the te:.;ting s,,itch to.1,osition 10. 

7. r/ith the switch. in positi~n 10, the R relay is again connected across t.he 
ti_p and ring sides of the test line. If the ringing relays in the selector cucui t 
under test have not trip1ied, the R a11d R-1 relays operate on the first period of 
rin;in!;; curreut, and the R-1 reldy locks tnrough can J. and its 0wn ::'.8.ke cor.tacts, 
:::ak.e cont~ct of the CO relay to ground on c.r.1 D, prevetlting further operation of the 
testiog circuit until disconnection takes flace. If the rlngir.g relays in the in­
co::iing i;ircui t are tripJ ed, ringing current b not supplied to the test circuit, and 
the Ra.rid R-1 reldys cot1seque11tly do .oot ~erate. During the rin~it1g foterval, with 
tr,e testing switch in position 1 o, ground i :> supplied ,,1i ther tnrough pick up ic,ter­
ru:9ter brush set ,n, or brush set :t2 ca..-:i I or cau H, r:-iake or break contact of the 
PU-1 relay, dependio3 UJ !).tl whether the .PU-.:! or PU-1 :relay is operated. to ba tte:ry 
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through the inner winding of the PU relay, which operates. With the PU relay op­
erated, and the 5-1 relay non-operated, a c ir cu it  i s  c losed  from ground on can D, 
through the make contact o f the CO relay, break contact of the 3-1 relay, can F, make 
contacts of the PU relay to battery through the B-l magnet, advancing the switch to 
p os it ion  11. As the test switch leaves p osit ion  10, the holding c ir cu it s  for the 
PU-1, or PÎ -2 relays, and tne PU relay are open, re leasin g the relays. In p os ition  
11 of the 5-1 switch, the 5-1 relay i s  placed under control of the 149 interrupter. 
When the contacts of the interrupter make, a c ir cu it  i s  c lo sed  from ground on cam K, 
through the contacts of the interrupter, upper contacts of can J, to battery through 
the winding of the 3-1 relay, which operates. The operation of the 5-i relay c lo se s  
a c ir cu it from ground on can D, through the make contacts of the CO and 5-1 relay, 
break contact of the PU relay to battery through the 5-1 magnet, advancing tne switch 
to p os it ion  12, With the switch in p o s it ion  12, the 5-1 relay releases, when the 
interrupter contacts break, and advances the testing switch to position  Id, in a 
c ir cu it  from ground on cam D, through make contact of the CO relay, break contact of 
the 5-1 relay, contacts o f cam P to battery through the 5-1 magnet. The testing 
switch remains in p osition  Id, approximately l/2 second until the brushes on the 

.149 interrupter make. During th is interval of time, the A resistance (20 ohms) i s  
•connected across the tip  and ring sides o f the test lin e, through cam M, to give a 
soaking current to the supervisory relay under test, in the incoming se le c to r c ircu it.

SUPERVISORY RELAY T5ST

8. Upon the make of the contacts on the 149 interrupter, the 5-1 relay re­
operates and c lo se s  a c ir cu it  from ground through i t s  make contact, contacts on cam 
Ei, break contacts of the PU relay to battery through the H-l magnet, advancing the 
te st in g switch to position  14. When i t  leaves p os it ion  Id, the snort around the LO 
relay i s  open at cam M, allow ing the LO relay to qperate over the tip and ring sides 
of the test lin e, in ser ie s with the testin g resistances to battery and ground in 
the incoming se lector c ir cu it  under test. The operation of the LO relay connects 
ground through i t s  make contact, and cam C, to battery through the outer winding 
of the PU relay, which locks through i t s  make contact, to the same ground. In p o s i­
tion 14, of tne 5-1 switch, the contacts of the 149 interrupter make, operating the 
5-1 relay, which prevents tne moving of the 5-1 switch out o f position  14, through 
the break contact of the 5-1 relay. During the interval the brusnes on the 149 in­
terrupter make, the a, B, C, D, 3, and P resistan ces and the LO relay, are connected 
across the tip and ring sides of the te st lin e, to release the supervisory relay in 
the incoming se le c to r c ir cu it.  Upon the break of the interrupter brushes, the 5-1 
relay re lea ses, connecting ground through i t s  break contact and cam F, to battery 
through the 5-1 magnet, advancing the testin g switch to p o s it ion  15* In position  15, 
of the switch, the A, fl, and G, or the A, B, 0 and D resistances, depending upon the 
length of subscriber's loop the supervisory relay i s  adjusted to operate over, are 
connected across the tip  and ring s id es o f the test c ir c u it  through the contacts of 
the 149 interrupter and the LO relay, cam J. When the contacts of the 149 in ter­
rupter a lternately mane and break, the supervisory relay in the incoming se le c to r  
c ir c u it  under test, i s  a lternately operated and released until the required number
of pu lses are sent back to sa t is fy  the routine te st c ir cu it  (not shown).
DIdCOKKECTIGU

9. When the routine test c ir cu it  i s  sa t is f ie d ,  disconnection takes place, 
opening the tip and ring sid es of the test c ir c u it  in the incoming se le c to r c ir cu it .

• 
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through the inne:t" winding of the PU relay, ·.1.nich O!-,,erates. With the PO relay op­
er~ted. and the R-1 relay non-OJ,erated 9 a circuit is closed fro~ ground on car:i n. 
through the r:i.ake c0ntact of the CO relay, break contact of the R-1 relay. ca::i F, rnake 
contacts of the PU relay to battery through the B-1 magnet, advancing the switch to 
position li. As the test s\1itch leaves position 10, the holding circuits for the 
PU-1, or PU-2 relays, and the PU relay are open, releasing the relays. In position 
11 of the B-1 switch, the a-1 relay is placed under control of the 149 interrupter. 
When the contacts of the interrupter :-:iake, a circuit is closed fror.'l ground on ca::1 K, 
through the contacts of the interrupter, upper contacts of Ca:.l J, to battery thrvugh 
the winding of the R-1 relay, which operates. The operation of the R-1 relfly closes 
a circuit fro:'J g:rou.nd on ca':1 D, thTouS,h t.he ?:lake contact~ of the CO aod 'R-1 relay, 
break cootact of the PU relay to battery through the 'R-1 !~snet, advancing tne switch 
to position 12. mth the switch in position 12, the R-1 relay releases, when the 
interrupter contacts break, and advances the testing switch to :fiOSition 13, in a 
circuit fro·J ground on Cal:? D, through ::ake contact of the CO relay, break c!intact of 
the R-1 relay, contacts of ca~ F to battery through the ?~1 oagnet. The testing 
switch re:-.1ains in position 13, approxi:-:ately 1/2 second UDtil the brushes on the 
149 intel"ru_pte:t" :~ke. During this haterval of time, the A resistance (20 ok.1s) is 
.'";!>nnected across the tip and ring sides of the test line, through ca~ M, to give a 
soaKlng cu~~ent to the supervisory relay under test, in the inc~~ing selector circuit. 

PUP~RVItiO.RY HE:r.AY TEST 

8. Upon the :Jake of the contacts or1 the 149 interrupter, the R-1 relay re­
operates and closes a circuit from ground through its ::ia.ke contact, contacts on ca;;, 

E., break contacts of the PU relay to battery throu~ the ~l magnet, advar,cit,g the 
testing snitch to J;O~ition 14. i"lhen it leaves :position 13, t.he snort around the LO 
relay is )pen at ca~ M, allowin~ the LO relay to qierate over the tip and ring sides 
of the test line, in series with the testing resistances to battery and gr,:;iund in 
tne ir,co!':ling selector circuit under test. The operation of tile LO relay connects 
ground through its .:Jake coatact, and ca:.~ C, to battery through the cuter ~inding 
of tne PU relai, ,'lnich locks through its make contact, to the saue ground. In posi­
tion 14 1 of the &-1 switch• the contacts of the 149 interrupter nake, operating the 
H-1 relay, which prevents the :roving of the R-1 switch out of position 14, through 
the break cont~ct of the R•l relay. furing the interval. 1the brusnes on the 149 in­
terru1J ter r.;ak{1, the A., B, C, D, E, and F resista.ocea and the LO relay, are connected 
acro.;s the tip and ring sides ~f the test line, to relea-se the superviGory relay in 
the ir1co:.1i.ng selector oircui t. Upon the break of the i~terrupter brushes, the R-1 
relay releases 1 conneetiog ground through its break contact and cam F, to ~attery 
througn the 8-1 :-'.lagnet1 advancing the testing switch t9:p~sition 15. In position 15, 
of the wPitch, the A, B, and c, or the a, B, C and D resistances. depanding upon the 
lengt~, of subscrtber•s loop the supervisory relay ls adjusted to operate over, .:!.re 
counect~d acros~ the tip and ring sides ~f the test circuit through the contacts of 
the 149 int::irrupter and the LO relay, cam J. 'lheu the contacts of the 149 inter­
rupter alternately mane and break• the supervisory relay in the incooing selector 
circuit under test, is alternately o9 erated and released until the required mmber 
of pulses are sent back ti> satisfy the routine teat circuit (not shown). 

D l::ieONNF,.ATlON 

9. ,.'hen t.he routine test circuit is sa.Ua:Ued, discor,nectior, takes J,laoe • 
!lpening t.he tir, and ring sides of the test circuit in the inci:uing selector ci:rcu.it, 

-
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releasing the LO relay, The release of the TO relay opens the c ir cu it  of the PU 
relay, which releases. The release of the PU relay c lo se s  a c ir cu it  of the PU re­
lay, which releases. The release of the PU relay c lo se s  a c ir cu it  from ground 
on cam D, through the make contact of the CO relay, break contact of the R-l relay, 
cam F, break contact of the PU relay, to battery through the R-l magnet, advancing 
the switch to p os it ion  16, the A. cam carrying i t  to position  18. The switch re­
mains in p o s it ion  18 until the release of the final se le c to r c ir cu it, tfhen the 
final se lector c ir c u it  releases, the S terminal of the test c ir cu it  opens and the 
CO relay releases, c lo s in g a c ir cu it from battery through a resistance, break con­
tact of the CO relay, cam P, to the S terminal, holding th is c ir cu it  busy to other 
hunting f in a ls  until restored to normal. The release o f the CO relay a lso  c lo se s 
a c ir cu it  from ground on cam D to the break contact o f the relay, to battery 
through the winding of the MR reg ister, which operates and records the number of 
te sts made with th is c ir cu it,  K\e operation of the MR re g is te r  c lo se s  a c ir cu it  
from ground through i t s  make contact, cam D or R-2 to battery through the R-2 mag­
net, advancing the switch to position  1 provided i t  has not already advanced to 
p os it ion  1. With the R-2 switch in p os ition  1, the same ground i s  connected 
through the lower contacts of cam D on R-2, cam B or R-l to battery through the 
R-l magnet advancing the test switch to position  1. In p os ition  1 of R-l, the 
MR reg iste r  releases, restoring the c ir cu it  to normal.

1C. In case of premature disconnection due to fau lt e ither in the incoming 
c ir cu it  under test or the test c ir cu it  i t s e l f ,  the test lin e  c ir cu it  awaits in the 
p os ition  in which the trouble occurred until the release of the fina l. Prom th is 
point the c ir cu it  i s  restored to normal as described above.

• 
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:releasing the LO relay. The release of t.he J.0 relay opens the circuit of the PU 
:relay

9 
which releases. The release of the PU relay closes a circuit of the PU re­

lay, which releases. The release of the PU relay closes a ·circuit from g-round 
on cam D, through the make contact of the CO relay, break contact of the R-1 relay, 
cam b', break con tact of the PU relay, to battery through the R-1 magnet, advancing 
the switch to position 16, t.he A cam carrying it to position 18. ~ne switch re­
nains in position 18 until the release of the final selector circuit. ,ihen the 
final selector circuit :releases, the s terminal of the test circuit opens and the 
CO relay releases, closing a cirouit from battery through a resistance, break con­
tact of the co relay, cam P, to the S terminal, holding this circuit busy to other 
hunting finals until restored to normal. The release of.the CO relay also closes 
a ci:rcui t frnm ground x. cam D to the break contact of tbe relay, to battery 
through the winding of the .MR register, which operates and records the number of 
te3ts trade with this circuit. Tne operation of the 1ffi register closes a circuit 
f:tom ground th.rough its make coI1tact, cam Dor 'R•2 to battery through the R-2 rrag­
net, advancing foe switch to position l provided it has not already advanced to 
position 1. Nith the R-2 switch in position 1 1 the same groun:i is connected 
t.r.roug,n the lower contacts of cam D on R-2, cam B Ol' .R-1 to battery through the 
B-i n:a.gnet advancing the test switch to position 1. In position l of R.-1, the 
~fR register releases, restoring the circuit to norn:al. 

10. In case of ~remature disconnection due to fault either in the incoming 
ci:i'.;u.i t under test or the test circuit itsei f I the test 1 ine circuit awaits in the 
position in \'ln.iuh the trouble occu:rred until the release of the final. From this 
point the circuit is restored to normal as de$cribed above. 



(7 pages! Page #6. 
Issue I — 31-502262, 

October 29, 1921.

3263
(T,0)

CIRCUIT REQUIREMENTS 

THE \ZADJU3I REU.UIRSM5NT3 3HCV/N BEOOff ARE FOR I.AINTEK&NCE USE QN£-X

OPERATE NON-OPERATE

Special requirements to insure fa st operation. 
Readj. .0033 amp.
Test .0035 amp. 
i/.C.C. '.0035 amp.

^|L!i

Readj. .0006 amp. 
Test .0007 amn.

S572 Special requirements to insure A.C. control
{3-1) Readj. .012 amp. Readj. .007 amp.

Test .013 amp. Test .0066 amp.
•7.0.C. .021 amp.

E720 Test requirement of outer winding i s  proportional to test requirement
(OU) of inner winding.
Inner Readj. .018 amp. Readj. .Oil amp.
'■Vdg. Test .019 amp. Test .010 amp.
(1500 v/.C.C* .020 amp.
ohms)

Outer Test .021 amp.
i/dg. v/.C.C« .026 amp.
(1500 •
ohms)

E666 Readj* .021 amp. Readj. .004 amp.
lPU-1 & Test .023 amp. Test .0038 amp.
PU-2) ./«C.C. .025 amp.

NOTE;— ,/nen necessary to readjust th is relay ad just straight outside
spring of irake brea'K combination to g ive a lea st 20 grams contact
pressure against the bent spring.

El 328 Test requirement of inner winding i s  proportional to te st requirement
(00) of windings in ser ie s.
V/dga. in Readj. .018 amp. Readj* .012 amp.
ser ie s Test .033 anrp. Test .011 amp.
aid ing v/.C.C. .048 amp.

Inner Test .068 amp.
'Vdg. .7.C.C. .134 amp.
100
ohms * _

• 

• 

-
J 

B26J 
(LO) 

E672 
{8-1} 

E72C 
(OU) 
Inner 
\',\lg-. 
(1500 
ohms) 

cuter 
·,1dg.. 
(1500 
ohos) 

E66€-
(PU-1 & 
PU-2) 

El326 
(CO) 
,7dgs. lo 
series 
aidiog 

Inller 
'7dr;. 
100 
o.hms 

c mu ii .m,<1iu.rnEMENTa 

Special requirements to insure fast operation. 
Readj •• 0033 amp. 
Test .0035 amp. 
,·,.c.c ..• 0035 amp. 

tipecial requirements 
"Readj •• 012 amp. 
Test .013 a.mp. 
:'l.c.c •• 021 amp. 

to insure 1,..,.c. c~nt:rol 
Readj •• oo7 amp. 
Test .0066 amp. 
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Readj •• 0COS ~mp~ 
Test .0007 amp. 

Test requtrement of outer winding is proportional to •est reqv.irement 
of inner w lnding. 
'Readj •• 016 amr,. 
Test .01 '3 amp. 
w.c.c .. 020 amp. 

Test .021 amp. 
w.c.c •• 02s amp. 

aeadJ •• 021 amp. 
Test .023 .::.mp. 
·.r.c.c. .025 amp • 

Readj •• 011 amp. 
Test .010 amp. 

Readj. .004 amp. 
Test .0038 ~p. 

NOT.3:- .rnen necf:ssary to rR1.1rljust thi& relay adjust straight outside 
spring of rr~ke break C:!>mbi11.ui~n to give a least 20 grams contact 
pres~ure 4g.l.inst the beat sprin~. 

Test .l'equ.ire:::1ent of iri!lEll" winding is pl'Ol)ortional to test requirement 
of wlr.dings in series, 
Raadj •• 018 ~mp. 
Test .03J amp. 
17.c.c •• 048 amp. 

Test .066 amp. 
.1.c.c .• 1.34 amp. 

Be~djt .012 amp. 
Test .011 amp. 
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CIRCUIT RE‘.UIRZM5NTS 

THE P̂'AD.TTIrtT RSCUIREMSHTa SHOvVN B5L02 Ai£ O^LY

OPERATE NON-OPERATE HETj3A.se /

Special requirements to insure A.O, operation.
Armature a ir  gap - minimum .023 inch#
Contact fo llow  - minimum ,003 inch.
Test in se r ie s with 1 M.F. condenser and 7300 onm resistance at e-enange 
ringing voltage.

-VL. APPROVED - C.L.SLUYTER, G.I'i.L.oinc’D.— CHA'-CWP,
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~IRCU IT l@. U mfl(EBT'd 

~ 'REAOJUd~ IHXU ~Tg dHOiili ~ ~ F0:3, ~-~IN'fi)¼llC& UdE om.Y 

.:ipecial requ.ire:-Jents to insure A..c. ~eration. 

Ar;;i..iture air sap - ?.tlr,i:'.ru:.1 .023 iooh. 

REJ2ASZ 

Co:-.1tact follow - ::uotmu.-:i .003 inch, 
Test in series with l M.F. condenser and 7300 oh:~ reslst~ooe at exchange 

ringing voltage. 

ZNG .. -- ::=..,..-VJ.,. 
11h1/21 

A.PPROV:ED - C • J,. tiT,UYTER, G .; i. T,. • 


