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MEfflOD OF QPIJA:'.t'IQI 
. Trunk ~,t CirouU - Trouble Deak - Panel Jlaohini, SWitohing Circuit 

On page 7, chAllge :paragraph 14: to reaci aa :tollowss-

14:. ltlQ'lt WIRING 

When "I" wiring ia used the circuit function• aa described in para­
~--riilph 13 e1cept1ng tbat the operation ot the (ro-1) rela1 lights the 
(SOP) lamp to notify the teat man that the trUDk teat baa been made. 
Tho oircul t being aa :tollow•s- GroUJ>d thru the operated (m-l) relay, 
outer springs oam L, (SUP) lamp to batte?70 The {L) own preTent• the 
talae lighting ot the (SOPJ lamp while the awitch 1• iu position 2. !ha 
lamp remains li~ted until the operator depresue the aea182J1Dent. by ln 
the trunk, releaaing the ('l'G) a.ncl. (~l) relayso 
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METHOD OF OPERA..TI0:5 
!ruiik Test Circuit - frouble Desk - Panel Jfaobine Switching Syitem. 

DEVELOPMENT 

l. PURPOSE OF CIRCUIT 

!his cirauit is used at the trouble desk in a full meohanlcal office 
to test trunks outgoiug to direct mechanical of!lcea, distant office se~ 
leotors, direct R.C.I. offices, 111W11Jal tandem offices am meohe.nical tandem 
offices. 

2. WQ!HQWG LIMI?,.S, 

2.1 When testing direct meoha.nioal oirauits, the ma:dmum external oir-
ouit loop for trunk test, selections and supervision 1s 2520 ohms with 
a minimum leak of 30,000 ohms. 

2.2 When testing B.O.I. trunks, the maximwn external loop for trm.tk 
test and supervision ia 5790 ohms with a. minimwn leak of 30.000 obms. 

0Pl!IDATI0N 

3. PRINCIPAL FUI'{cTlO:NS 
• 

The principa.l i'Unctions of this circuit are &s follows: 

3.1 Sender lamp flashes when trunk to be tested is not busy. 

3.2 Busy lamp lights if trunk to be tested fs busy. 

Direct lleohanioal Trunk Test 

3.3 Selection of proper incoming brush and group. 

3.4 Selection of proper final brush and group. 

3.5 Holds tr'Wlk busy to other selectors. 

3.6 Gives a visible flashing supervisory signal. 

3.? Returns to norme.1. 
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Distant Office Trunk·Teat 

3.8 Selection of pro:per office brush and group. 

3.9 Holds trunk busy to other selectors. 

3.10 Gives a visible flashing supervisory signal. 

3.11, Returns to normal. 

Direct B.0.1. Trunk Test 

3.12 Light·s assignment lamp a.t the distant of'fice. 

3.13 t')riginates pulses 'for d.iatant R.C.I. position. 

3.14 Establishes the ttf'lashing or talking,. cormeotion .. 

3.15 Gives a visible flashing supervisory signal. 

3.16 Returns to normal. 

llecbanieal or Jl!.Hua.l Jt!andem �1:Wk Test 

3.l? Originatee impulses for distant tandem·otfioe. 

3.18 Betablishea the "flashing or talking" coIUlection. 

3�19 Gives a visible flashing 1Upervisory signe.l. 

3.20 Returns to normal. 

Jliacel lane ous 

3.21 Gives a visible signal when selectors travel to overflow. 

4 .. CONDCTING CIRCUl�S 

Thia cirouit functions with all standard outgoing trunks to direot 
meoba.nioal, direot R.O.I. •nu.al tandem or mechanical tandem offioes 
&lld. with the recording key cirouit. 

-
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DESCRIPTION.OF OPERATION 

DIRECT MECHANICAL TRUBX fils, 

5. PRELIIUNARY FUNCTIONS 

To test a direct·mechanioal trunk, the proper compensating resistance 
key is operated and the plug of the oord is inserted in the testing jaolc. 
of the trUDk. The plug 1n the jack of the tr,mk makes the trunk tea\ 
busy to hunting selectors, under oontrol ot the·(DISC) key a.nd·sender oa.ni 

D. the start ket {ST) 1a then operated, operating the (BY) relay. The 
(BY) relay operated, looks in series with the (BY-1) relay under control 
of the disconnect key. flle (BY-1) relay o-perates. When the (DU) key is 
operated, the (ST) and (DM) relays operate. The (ST) relay operated, 
causes the sender lamp to flash and adTanoes the sender awitob. to position 
2. 

6. i'UNDAMEN'.t:AL CIRCUIT CLOSURE 

7. 

As the sw1 tob. enter a poai tion 2, a oirouit 1s completed b'om battery 
at the distant eni of the trunk, over the tip eide of the trunk, through 
tbe {Vl!), (ST) and {FP) relay oontaots, the (D?J.) ke7, 14.500 ohms resist­
ance, winding of the (TG) relay, cam M, contaot of the (Dll) ke7, contact 
of (FP) relay, compensating resistance, contacts ot tbe (ST) and (Vl.!) re­
lays, out over the ring side cf the tru.Dk to ground on the incoming c1r­
cui t, operating the (TG) relay. The (TG) relfq operated, operates the 
(TG-1) relay. The (TG-1) relay operated, advances the sender awitch to 
position 3. As the switoh leaves position 2, tbe (TG) relq releases, in 
turn releasing the {TG-1) relay. 1'he (TG-1) relay released in position 
3, alo sea tt, e fundamental oiroui t through the ( S'lP l and ( OFL) relaye. The 
dir&otion of .the current is such that tbe polarized (OFL) rel~ will not 
operate. "N" wiring is the same aa above excepting that the (SUP) l&mp 
lights during the time the (TG-1) relay ia operated. 

SELECTION - NOTE -

The aeiection ma.de depends upon the oross-oounection between the ter­
minals IB, IG, FB. FG and }'U and the counting relay terminals 1, 2. 3, 4, 
ete. The oross-oonnections are made as desired by the Telephone Compaey. 
Assume .t~e trunk test number to be 1111. Thie number, translat~d into 
impulses becomes, 1noomi:ng brush l, incoming group 3 9 final brush 2, tens 
2 a.nc1 units 2. These pulses will select the first or O incoming brush, 
third or 2 inooming group, aeoond or l final brush, seoond gt-oup o:f 10 
lines on the final bank, R.nd the second terminal in tbat group. 
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7.1 Brush Selection 

The (S'l'P l relay operated; ope.rates the counting relay o. A.a the 
selector at the incoming 8111d of the trunk moves upward, the commu­
tator bruah and segment short circuit the (grp) re~, releasing it. 
The (S':P) relay released, opens the circuit through counting rel&¥ 
O, but rel&.¥ 0 locks in aeries with the (FO') and (BO') relays 1n 
parallel oi,er&Ung the (FO') and (BO') relays. The (BO') relay 
operated, opena the cirou.it through the (Sl!P) rel~, thus prevent-· 
ing its operation when the short circuit 1n the incoming circuit 
is removed, thereby releasing the line rel~ in the incoming oir­
cu.it and stopping the up-drive. The (FO'} relay operated adTancea 
the sender awitoh to position 4, the A cam advancing the switch to 
position 5. ~a the switch advances out 0£ position 3, the (BO'), 
{FO') and o relays release. 

As the awitoh enters position 5, the fundamental c1rouit is 
again closed tor group selection, operating the (STP) relay. 'rhe 
(&rP) ~elay operated, operates the counting relay 2. .t\.a the incom­
ing selector mOTes upward, tbe commutator brush and segment ahort­
oirouits the (STP) relay When the tripped brus~ enters the zero 
group, releasing the (&'TP) rel8¥• The (.STP) rel,q released, opens 
the oircuit through counting relay 2. but relay 2 loeks to ground on 
cam I> in series w1 th counting rela,- 2' which opera tea. The oountiDg 
relay·2• operated, transfers the countitig'oirouit to counting rel~ 
1. The (S'l'P) relay reoperates when the short-circuit 18.rtmovecl, 
and counting relays l and l' function similar to the rela.ya 2 and 2• • 
When the brush eutera group 1, the (STP} rela,- is again short-oir­
ouited and the counting relay circuit ia transferred to relay o. 
As the brush enters group 2, the (STP) rel9'V is again ahort•oirouited 
and octmting relay O looks in aeries with (BO' land (FO') rela~• in 
parallel, which operate. 'rhe (BO' I relay operated, opens the tund­
amental circuit. releasing the line relay in the incoming circuit. 
The (FO' )·relay operated. advances the sender switch to position 6, 
the A cam advancing the: mtoh to position 7. As the switch leaves 
poaition 5, the operated oountiDg relays release. 

7.3 Final Seleotiona 

After au id~e trunk 1n group 2 has been selected at the 1noom­
iDg ciroui t, the :tundamental oirouit is age.in closed for final brullh 

-
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selection. As the final selector moves upw-~rd for brush selection, 
the A commutator brush-and segment short-circuit the (m'P) r.el~ as 
the selector rea.ches the position to trip the zero brush. The count­
ing c1rcui t is completed tr.rough counting relay 1, which functions 
with counting re]ay 1', transferring the circuit to co'tlllting relay o. 
~s the soleotor reaches the position to trip the brush 1, the (STP) 
relay is again short-circuited. and releases. The (BO') and (FO') 
relays function as previously described, opening the fundamental cir­
cuit and advancing the switoh to position 9, releasing the counting 
relays. As the 3witch enters position 9. the fundamental circuit is 
closed for tens selection. As the circuit is closed through counting 
relay land sender earn H, the circuit functions as r,irev1ously described 
for brush seJect1on. ~s the brush enters the second group of 10 lines 
1n the bank selected, the fundamental circuft is opened and the sender 
switch is advanced to position 11. AS the switch enters pcsition 11, 
the funda-nental circuit is closed for units selection. 'rhe counting 
circuit is again closed through counting rela,.v 1. The cix-cuit func­
tions as previously described for brush selection. As the brush 
seizes the termin:::i.ls of the second line in that group. the fundamental 
circuit is open~d, and then magnet is operated, advanoing the switch 
to position 12. 

OPEl~TlON OF ;;UPE...'R.1!1SOP.Y SlG1'1'AL - "Ml' wmnm 

With the switch in position 12, the fundamental circuit is closed 
through the (SUP) relay and the repeating coil. to ~dv~nce the incoming 
and final switches. The direction of current flow is such that the polar­
ized (SOP) rel~y remains non-ope~ated. The p.'.lrticula.r set of terminals at 
the f1nal selector are made :permanently busy. and the busy back interrupter 
c:luses tlle sur,orvi sory rel~, in the incoming o1rou1t to operate and release 
intermittently. The supervisory relay operated. revers-es the direction ot 
the curl'E•nt. The reversal of the aurrent causes the (SUP) relay to operate 
over the circuit previously described. The (SUP) rel~ oper~ted, closos a 
circuit through the supervisory lamp, which lights. The superviaor1 lamp 
fl~shes in synchronism with the busy baok interrupter. With the switoh in 
position 12, the sender lamp oeases to flash and burns steadily fl-om direct 
battery on cam F until the switch is returned to normal. 

9. OPERATION OF SUPERVlOORY SlG?W. - "N" wIRING 

\'.hen "ll" Wiring 1s used, the supervisory feature is the same as for ":Lt" 
wiring with the exception of the following: The (SUP) lamp lights trorn 
gro'0lld on the baok oontact of the (SUP) rel~ as soon as the sender switoh 
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moves into position 12. When the (SUP) relay o-perates, the (SUP) lamp 
1a extinguished. When the (SUP) rel~ operates and releases intermittent· 
17, the 'SUP) lamp flashes. 

10 • DX S@,.l!INECT.tOll 

When the ~isoonnect ke7 is depressed, the circuit through the {BY) 
and (BY-1) rel~s is opened, releasing the rela.,vs. The (BY-1) relar re­
leased, releases the (ST) rela.7. The {ST) relay released, advl.l.nces \?W 

sellder switoh to position l, thereby restoring the circuit to norme.18 

11. DlSTAft OFFICE TRUNX TEfP? 

To test a distant o~fice trunk, the proper compensating resistance 
key 1s depressed, and the pltig ot the cord is inserted in the testing 
Jack of the trunk. ~e start and olasa keys are operated, os.using the 
circuit to function aa previously desoribed, but the {DO) relay o:per­
ates, when the (DO) key 1s operated. 'rhe (DO) relay operated, connects 
the countiDg rela,s tor office brush and office .group selection. The 
aeleotione for ottioe brush and office group are ~ompleted the same as 
the 1neom1ng brush and incoming group seleotions previously described 
under "DIRECT JJECHANICAL OALLS". ~he office brush selection can be 
,my number from zero to four and the group selection oa.n be any nmber 
from zero to nine. '?he oross-oonneotions between the terminals OB and 
OG and the counting rela~s are made as desired by the Telephone Co!DplU\V'. 
When the office group selection is completed, the R magnet is energized 
through the make contact of the FO' rel~, advm10ing the switch to :po-
35.tion 6, the A cam advancing the switch to position 7. J.:s the switch 
enters position 7, the fundamental circuit is again closed, operating 
the {STP) relay. The (STP) relay operated, operates the (ADV) relay. 
The (JJ>V) relay operated, locks to ground on oam l>, and advances the 
switch ta position 11.· As the switch advance, out of position 10, the 
(lDV) rel~ releases. !he (ADV) relq released, advanoes the sender 
switch to position 12. From this point the circuit funotions as de­
scribed under ''DIREO'l' !IECHANICAL '.rRtllrK TEST", paragraphs 8, 9 and 10. 

DI.BE~ R.O.I. TBUBK TEST 

12. PRELllll'Ql!Y FUNCTIONS 

To teat a direct R.C.I. trunk, the proper resistance key is de­
pressed and the pl-ag of the cord is 1nsertod in the testing jack of 
the trwik. If the group of trimks 1a made busy by the operation of 
the make busy key on t~e CGll indicator position at tho manual office 

-............ 
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the11 the "no test 0 key (m) mt1st be operated in ·order to a end the oall 
over a busy trunk. The "no test" key may be left operated while testing 
the entire group of busy trunks. The R.C.I. class am start keys are 
operated, advancing the sender switch to position 2 as previously de­
scribed. 

13. SIGNAL '?O DISTA.."Tr OFFICE - "»" WIRING 

AB the sender switch enters position 2, the f,mdan,ental oircuit is 
closed, operating the (TG) relay, and ca.using the asaigmnent lamp to 
light at the distant offioe. The {TG) relay operated, closes a circuit 
through the (TG-1) relay whioh operates. 'lhe (TG-1) relay operated, ad­
vances the sender switch to T>Osition 3 and short-circuits the inner 
contacts of own M, thus preventing the (TG) rel&y from releasing when 
the switch advances from position 2. 

14 • ,.N" T.IRI?;G 

15. 

"N° wiring is the same as above except that the operation of the (TG-1) 
relay lights the (SUP) lamp, thus notifying the testma.n that tr\Dlk test 
has been made. Thi'a lamp remains lighted until the oµerator depresses 
the assigmnent key, releasing the (TG) relays. 

PULSING 

~hen the assignment key at the distant office is depressed, the cir­
cuit through the (TG) relay is opened, allowinG it to rele~se. The (TG) 
relay released, ~eleaaes the (TG-l) relay. ~he (TG-1) relay released, 
operates the (FP) relay. ~'he (F~) relay operated, connects the tip and 
ring of the trunk to the impulser cirouit, looks tc ground on impulser 
oam D, and operates the (FP-1) relay. The (FP-1) rel~ operated, oper­
ates the impulser R magnet, advancing the switch to position 2, the i. 
oam advancing the switch to position 8. The (FP-1) relay is slow oper­
ating in order to delay the operation of the impulser switch so as to 
give a complete first -pulse. When the switoh reaches position 8, the 
(FP-1) relay operated, advanoes the im:pulser switch to position 9, the A 
cam advancing it to position 1. While the 1mpulser switch is advancing 
through one revolution, positive and negative impulses are sent over 
either the tip or ring 1ide of the trunk to the distant offioe, causing 
certain rela1s to operate and looks, displaying the test oall at the R.C.l. 
position. As the switch enters position 10, the (ADV) relay opera.es. 
The (ADV) relay operated, advances the sender switch to position 11. When 
the impulser switch advances out of posit~on 20-1/4, the c1rouits through 
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the (ADV) and (FP) relays are opened, releasing the rel¥.J•• 'rhe {ADV) 
rel~ released, aevancea the sender switch to position 12. ~e (FP) re­
la~ released, connects tbe tip and ring of the trunk to the "flashinc' 
or talking" circuit, and releases the (FP-1) relq. When the plug of 
the trunk oord 1s inserted in the bua;,, ba.clt at the R.C.I. offioe. the 
superTisory lamp flashes ae desoribed Wld&r "l)lRECT ltEOP..ANlCAL 'mtniK 
TEST,.. The cireui t la restored to normal b:y depre aaing the di sconneot 
key, causing tbe olrou1t to function aa deaoribed. under 11DlEECT UEOH­
AMICAL TRUNK 1'ES'l"' • 

16.l Direot R.c.1. "Z" Wiring 

When the R.C.I. key is operaud and the (HP-.2, relay opera1.es, 
after the iG test hat been made, the (FP), (HP-1) ar,.d .(FP-1) re­
lays are operated. 11'he impulser switch advances as ,described in 
paragraph 15. As the switch enters po.s1t1on 11, the ,counting re­
la7 (9) operates, and when the sw1tcb passes out o~ pos1tion 12, 
the (9' J rela~ operates and both relays look. ..is the swi toh en­
ters position 18, the (HP) rela7 operates and locks to impulser 
os.m u. With the (HP) relay operated., the remaining R.0.1. pulses 
a.re sent through the V .and W oams, the end ot the last pulse be­
ing sent at position 20-1/4. As the switch passes out of posi­
t1on. 20-1/4, the (FP}, (l<'l'-1) and (HP-1 l r-el~s rel~a••· The im­
pulser switch goes through a second revolution due to the (HP) re­
lay remaining o~erated. In position 00-3/4 of the V cam, a short 
o1rcuit is placed across the tip and ring tor the purpose ot d1s­
oh.a.rg1ng the loop preparatory to serlding t.he f'inal heavy+ puls•• 
When the.switch leaves position 1, the short cirouit is removed 
and the tip and ring, a.re opened until position 4/5, when the final 
heavy + pul ae is sent. As the impul ter swi ten pae sea out of posi-
tion 10 on the second revolution, the (RP) relay releases and the _, 
awi tah returns to normal. . 

16.2 Tandem B.O.I. 

~e operation for sending a tandem R.C.I. call is similar to 
tho one desoribed in paragraph 16.l exoopt that one of the tandem 
ke7s is operated instead of the R.c.1. key, and the switch goea 
through two revolutions to send the R.C.I. pulses. The (9) and 
{9') relays operate in positions 18 a.~d 19 of the first revolu­
tion, 'l'he operation of the (KP) relays occurs in positions 18/19 
of the second revolution, the (H.P-2) relay being normal. ·The 
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heavy pulses are sent at positions 4/5 of the third revolution as 
described in paragraph 16.1. 

MA.JroAL TANDEM TRUNK TEST 

17. ffiELlJUlWtt FUNOTlONS 

To teat a manual tandem trunk, the proper resistance key is operated, 
and the plug of the col'd is inserted in the testing jack of the trunk. 
The manual tandem class key is opera.tQd, a.nd the start key 1s momentarily 
depressed. The manual tandem olass key operated, energizes the impulser 
R magnet, advancing the impulser switch to position 2, the A oam adva.no­
ing it to position e. The {TG) and (TG-1) relays operate and. the sender 

'switah is advanced to J)Osition 3 a.s described under "DIRECT 11.c.1. TRUD 
TEST". 

18. OFFICE CODE PULSING 

When the assignment key a.t the incoming office is depressed, the (TG) 
relay releases. The (TG) relay relea3ed. releases the (TG-1) relay. ~he 
(TG-1) relay releas6d, operates the (TAN) relay. The {TAN) rel~ oper­
ated, locks to ground on impulser cam D, and operates the (FPl rel~. 
The (FP) relay operated, locks to ground on impulser cam D,. connecting 
the tip and ring of the trunk to the impulser circuit and operates the 
(FP-ll relay. The (FP-1) relay operated, operates the 1mpulser li magnet, 
advancing the sw1toh to position 9, the .i~ cam advancing the switch to 
position l. As the impulser switch advances from :position 8 to l, im­
pulses for the tandem office code sent over the trunk go to the R.C.!. 
position • 

...-...._ 19. FLASHING OR T.ALlUNG CIRCUIT 

The (ADV) relay operates as the_impttlser switch enters position 10. 
The (ADV) relay o~rated, advances the sender switch to position 11. 
V.~en the impulsar switch advances out of position 20-1/4 and the sender 
av1itch has advanced out of position 10, the (.ADV) relay releases. The 
(ADV} relay released, energizes the sender B magnet, advancing the 
sender switch to position 12. Tho ":flashing or talking circuitn is not 
oompleted, however,' until the (FP} relay releases. 

20 • STATION .AND NUMERIC.AL DIGIT PULSIIlG 

As the impulser switch advances out of posi Uon 20-1/4, the locking 
circuit of the (FP) relays is opened, butthe circuit through the relay 
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is maintained thro-agh the make oontaots ot the (TAN) rela~. As the 
impulser switch adva.noes to position 1. the (FP) relay locked in turn, 
holds \he (FP-1) relay- advancing to position 2, the A. cam advancing 
the switch to position a. AS the switch enters position 2, the (FP) 
relay again locks to ground on cam D. ....s the awi t ch leaves po sit 1 on 
2, (second revolution), the (TAN) rel~ releases. As the switch 
enter& position 8, the (FP-1) relay a.gain energizea the impulse :nag­
uet and the A cam advances tbe imptuser switoh to position l or nor­
mal. During the second revolution of the impulser switch, the im­
pulses for the stations and numerical digits are created. The oir­
cuit :f'Unotions the same as described under ''R.C.I. ~RIDlK TEST", and 
is restored to normal as desoribed under "DIRECT MECHANICAT, TRUNK TEST". 

21. MECHANICAL TANDEM TRUNK TEST 

If the tandem code number is the same tor manual a.nd mechanical 
tandem trunks. the oirouit f,m.otions the same for both the (T-1) and 
(T-2) relays being omitted. If the tandem ood.e nwnbar is different, 
X wiring and the (T-1) and (T-2) relays are wsed. The (T-1) s.ud (T-2) 
relaus operate in seriee under control of the mechanical tandem class 
key. The (T-l) a.nd (T-2) relays operated, change the cross-connection 
between the l, 2, 3 am 4 terminals, and the contacts of the Cill?lS G 
and H, thus chaxlging the code number transnitted. The tandem, station 
and numerical code numbers are transmitted to the R.C.I. station ~s 
previously described under nMA.?.1.l.AL Ti..!IDEM TP.UNK TEST11

• The relays and 
other apparatus in the meohanioal tandem points respond to the im­
pulses and oause the number to appear on the cordless beard. When the 
numerical and start keys at the oordless board are depressed, the as­
sociated district or office seleotor selects the terminals of a flash-· 
ing cirouit, ca~sing the supervisory lamp to flash. The circuit is re­
stored to nomal as previously described under "DIRECT 1~CF..i..NICh.L Tnu:ra: 
TEST". 

22. Jili.EN USED IN 2-DIGIT OPFlCE 

Mlen used for a two-digit office where tandem pulses are required, 
th<} (T!B-l i relay and the X cam a.re added. The (T.i..i:r) and (Tl..ll-1) oper­
ate together. The {TAN-l) rel~ operated, grounds the tip and ring 
while the pulsing switch passes through the tandem hundred cam cuttings. 
fifter the tandem ten and tandem unit R,C.I. pulaes ...re sent, the switch 
ruoves out of pocition 4, thereby rele ~illg the (TAM) and {TAN-1) relays. 
The (T.illi-1) relay released, removes tr,o ground from the tip ts.In ring 
w}1o!l trie nUT:1erical hundred pulses are goillG through in the second re­
VCllution. 
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It the plug of the cord 11! inserted in the testing jaclc of a busy 
trunk, the (:SYl relay operates when the start key is dopr.essed. The (BY) 
relay operated, looka to ground on the sleeve of the trunk. The (BY-1} 
relay does not operate beau.use it is short-circuited due to t};e ground on 
the sleeve of the trunk. ·w1th the (BY-1) relay and start key rel'ilised, a 
circuit is o'iosed, lighting the busy lamp. The circuit is restored to 
normal by removing the plug of the cord from the jack • 

. • /. 'a ,7; ,P/"'-'V-1' ;,-r- 
 .e'/ilflY t:ld,J '.f,"OVERFLQW ;-iy:, 

Le.:l·r �,,hfei c./11h t;J,,t:"�-1. tf -1 d ilfl / 
· ;f'-R/l!!ii.5',e pr f°HC, t:1# C)rJ.*

lf the incoming or office selector should travel to overflow with the 
aerx!.er switch in position 7, the direction of the �u:rrent is reversed in 
the fundamental oircuit and the (OFL) 1·ela.y operates .. The (OFL).relay 
operated, operates the (OllL-1 l relay. The (OFL-1} relay operated, ad­
vances the sender switch to position 16, lighting the (OFL) lamp in a 
loaal circuit, and locks to ground through oams E and D. 

25. VOLTMSTER TEW

'fl'hen the test cord is inserted. in the jack of an o.G.T • .:i.nd the (TEST f
key in voltmeter test cord circuit is operated, the {\TM) relay opera.tea. 
The (VM}-rela.y operated, transfers the tip and ring of the o.G.T. to the 
voltmeter test .oord oirouit. V.ben the key is restored to normal, the {V.14) 
relq:releaaea. 

26. RE;p:R?tTO �

The oirou1t is restored to normal as described under "Dlfi.ECT MEClliUUCAL 
TRUBK TEST". 

ENG: P.E.B. 
July 16, 1925. 
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