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METHOD OF OPERATION 
HOWLER GCRD CIRCUIT

Sender M onitor Operator -  Trouble Desk -  F u ll M echanical Power D riven System . 

Change th e C ircu it Requirements to read as fo llo w s;

CIRCUIT REQUIREMENTS 

THE READJUST REQUIREMENTS SHOWN BELOW ARE FOR MAINTENANCE USE .ONLY

OPERATE NON -  OPERATE kELEASE

B4 When used w ith  loops having a maximum r e s is ta n c e  o f 750 ohms
(S) A fte r  a soak o f approx- A fter  a soak o f  approx-

im ately  .3  amp. im ately  .3  amp.
Read,}. .015 amp. Read,}. .005 amp.
T est .021 amp. T est .004-7 amp.
W.O.C. .026 amp. k W .C .C ..0025 amp.

When used w ith  loop s having a maximum r e s is ta n c e  o f 900 ohms.
A fter  a soak o f approx- A fter  a soak o f approx-
im ately  .3  amp. im ately  .3  amp.
Read,). .015 amp. R eadj. .005 amp.
T est .013 amp. T est .0047 amp.
W.C.C. .022 amp. W.C.C. .0025 amp.

E3 Read,). .010 amp. Read,}. .007 amp.
(DT| T est .025 amp. T est .0066 amp. 

W. C.0 .  •040 amp.

E226 Read,). .015 amp. R ead j. .003 amp.
(C l) T est .027 amp. 

W.C.C. . 0 3 3 amp.
T est .0015 amp.

E380 R eadj. .009 amp. Read,}. .001 amp.
(SB) T est .024  amp. 

W«C»C. .058 amp.
T est .0005 amp.

Hold: W.C.C. .028 amp.

E467 Read,}. .013 amp. Read,}. .0015 amp.
(3LV) T est c021 amp. 

W.C.C. .023 amp.
T est .0014 amp.

E59Q Read,}. .01? amp. Read,}. .010 amp.
(s-D T est .013 amp. T est .0095 amp. 

W.C.C. .020 amp.

• 
~ 

• 
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MEI'HOD OF Ol:'ERATION 
HO:lLER CCRD CIRCUIT 

.$ender Monitor Operator - Trouble Desk: - Full Mechanical Power Driven ~ystem. 

Change the Circuit Requirements to read as follows: 

CIRCUIT REQUIREMENTS 

THE 'READJUST REQUirtEMENTS S'HONN BELO,1 ARE 1QR MAIN'l'EN.\NCE USE ONLY 

B4 
(S) 

E3 
(J11') 

E226 
(CI) 

E:38O 
{SR) 

E46'1 
{SLV) 

E598 
(S-1) 

OPERATE NON-OPERATE 

When used with loops having a maximum 
After a soak of approx-
imately .3 amp. 
Readj .. 015 amp. 
Test .021 amp. 
'1 .~.C •• 026 amp. 

RELEASE 

resistance of 750 Ohms 
After a soak of ap~rox­
imately .3 amp. 
Readj. .005 amp. 
Test .0047 amp. 
w.c.c .. 0025 amp. 

When ueed with loops havi13g 
After a soak of approx­
imately .3- amp. 

a maximum resistance of 900 ohms. 

Readj .. 015 amp. 
Test .019 amp. 
w.c .c .. 022 amp. 

Readj. . 010 amp. Readj . 
Test .025 amp. Test 
w.c.c. . 040 amp. 

Readj . . 015 amp. 
Test .027 amp. 
w .c.c . .038 amp. 

Readj. .009 am!J. 
Test .0:-:-1-amp. 
w .c .. c. .o=:ia amp. 
Hold: W .Ou C .. • 028 amp. 

Readj. .o;;~ amp. 
Test • 0 ?.!. c>.mp. 
w .c.c . .o.w a:np. 

Readj . • 017 amp. Readj. 
Test .019 amp. Test 
w.c.c . .020 amp. 

• 007 amp. 
.0066 amp • 

.010 amp. 
.0095 amp. 

After a soak of ap~roA­
ima.tely .3 amp. 
Readj .. 005 amp. 
Test .00.J.7 amP.. 
J.c.c .. oozs amp . 

Readj. .003 amr,. 
Test .0015 amfi. 

Readj. .001 amp. 
Test .0005 mnp. 

Readj . . 0015 ams, . 
Test .0014 arup. 
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METHOD OP OPERATION 
HOWLER CORD CIRCUIT 

Sander Monitor Operator -  Trouble Desk -  F u ll Mechanical Power Driven System

GENERAL DESCRIPTION

1 . This c ir c u it  i s  used at the trouble desk in  a f u l l  mechanical power driven  
exchange to  provide a means whereby the sender monitor operator may s ig n a l a sub­
scr ib er  who has l e f t  the rece iv er  o f f  the switchhook. I t  i s  used in  connection with  
a hold ing lin e  fo r  pemanent s ig n a ls  ^ iose sleeve i s  grounded through a maximum re­
s ista n ce  of 525 ohms.

2 , When the plug of the howler cord i s  in serted  in  the jack  of a holding l in e  
connected to a subscriber’ s s ta t io n  on which the rece iver  i s  o f f  the switchhook, the 
supervisory lamp f la sh e s  and a 200F se le c to r  passes out four cy c le s  of graduated 
tone over the l in e .  The lamp i s  then extingu ished  and the operator may s ta r t the 
operation  again by the momentary re lea se  of the howler k ey . I f  the subscriber re ­
places the rece iver  on the switchhook the tone i s  immediately disconnected from the 
l in e  and the supervisory lamp burns s te a d ily  as a d isconnect s ig n a l.

DETAILED DESCRIPTION 

DERATION

3c When the plug o f th is  cord c ir c u it  i s  in serted  in  the jack o f the hold ing  
l in e  c ir c u i t ,  ground on the sleeve  o f the jack operates the SLV r e la y . A c ir c u it  i s  
also  c lo sed  from battery through the winding of the repeating c o i l ,  the S r e la y , over 
the su b scrib er 's  loop to  ground through the othdr winding of the repeating c o i l ,  oper­
ating  the S re la y . The S relay operated prevents the howler s ign a l lamp from lig h t in g  
s te a d ily  and c lo ees  a c ir c u it  from b attery  on i t s  armature through i t s  make con tact, 
winding o f the S - l  r e la y , to a contact of the howler k ey . When the howler key i s  oper­
ated ground i s  connected through the winding of the S - l  r e la y , operating the re la y .
The S - l  relay  operated d o s e s  a c ir c u it  from battery through the winding of the Cl 
r e la y , make contact of the S - l  r e la y , normal term inal a d  contact of the C bridging  
brush, to  ground through a contact o f the howley key, operating the Cl re la y . The Cl 
relay  operated lock s under control o f the howler k ey , c lo se s  a c ir c u it  through th9 
motor in terru p ter and the primary winding of the 49-A rep eating  c o i l ,  and c lo se s  in  
part a c ir c u it  to operate the DT r e la y . The operation  of the S - l  relay a lso  c lo se s  a 
c ir c u it  from battery through the 149 type in terru p ter , make contact o f the S - l r e la y , 
break contact o f the SR-2 r e la y , make contact of the SLV relay  to  ground through, the. 
howler lamp, causing the lamp to  f la s h . The S - l  relay  operated a lso  c lo se s  a c ir c u i t  
from ground through the contact of the i49-N  in terru p ter , S brush and normal term inal 
of the 200-F s e le c to r , break contact of the SR-2 r e la y , make contact of the S - l  relay  
to  battery  through the winding of the SEP magnet, en erg isin g  the magneto The STP mag­
net energized  operates, opening the en erg iz in g  c ir c u it  and stepping the 2QCUF se le c to r  
one s tep . At the next closure of the 14-9-N in terru p ter , the SEP magnet i s  again  en~' 
erg ized , stopping the se le c to r  another step . As the se le c to r  steps around under control 
of the £49~N in terru p ter , graduated p ortion s of the 49-A repeating c o i l  are bridged

Pross the secondary winding o f the 1/2-25-A  repeating c o il  through the C bridging  
Ush, inducing a gruad9d tor& in  the primary winding of the iy 2 —25—A repeating c o i l ,  
vnich i s  transm itted out over the su b scrib er’ s l in e .

• 
.. 
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Sender Monitor Operator - Trouble Desk - Full Mecha.n1oal i'ower Driven System 

<EN~~§QRIPTION 

1. This oircuit is used at the trouble desk in a full mechanical power driven 
axoha.nge t.o provide a J118ans whereby tha sender monitor opera.tor mey s~gnal a sub­
scriber who has left the receiver off the switcbhook. It 1s used in connection with 
a holding line for permanent signals v.hose sle~ve 1s grouaied through a maximUm re-: 
aistanoe of 525 ohms. 

2. When the plug of the bowler cord 1s inserted. in the jack. of a holding lille 
connected to a subscriber's station on which tbe receiver is off the switobhoak, the 
supe;rvisory lamp flashes and a 200F selector passes out four cycles of grad·rui.ted 
tone over the line. The lamp is then extinguished and the operator may start the 
operation again by the momentary release of the howler key. If the subscriber re,.. 
Plaoea the reoeiver·on the switchhook the tone is imnediately disconnected from the 
line and the supervisory lamp burns steadily as a disoonnect signal • 

.fil:~ILED DESCfilITI.Q.!L 

OPERATION 
-------

3.. When the pl-ug of this cord circuit is inserted in the jack of the holding 
lin0 circuit 0 ground on the sleeve of the jaok operates the SLV relay. A oirow.t is 
also closed frcm be.ttery through the winding of the 1'8peat1ng coil, the S relay, over 
the subsc~!bar!s lcop to ground through the othdr winding of the repeating coilo op~r­
s.ting the S relay., The s rel~ operated prevents the howler signal lamp from lighting 
ste~.ily and cloeas a circuit from battery on its armature through its make contact, 
winding of the S-1 relay, to a oonta.ct of the howler key. When the howler key is oper­
ated ground is connected through the winding of the S-1 relay, operating the ·reiav. 
~e S-2 relay operated closes a circuit from battery through the w1rxling of the CI 
rela.ya make con 1;act of the S-1 relay, normal terminal ani contact of the C briQ.ging 
brush, to ground. through a contact of t}!e howl:ey ke1, operating the CI relay. The CI 
relay operated locks under control of the. howler.key, closes a oirouit throug-h the 
~otor interrupter and the primary winding of the 49-A repeat1cg coil, and closes in 
part a oirouit to operate the'DT relay. The operation of the S-1 relay a..1so oloses a 
oircuit from battery through the 149 type interrupter, make contact of the s-1 reley, 
!>reak co ntaot of the SR-2 relay, make contact of the SL V relay to grotuid t-1:irough the 
howler lamp, causing tm lamp to flashc The S-1 relay operated also closus a c\Ec'ttit 
from ground through tho contact of the 149-N inter!'ur,ter, S bru.sh and !.IO.l'!La°l tann:.naJ. 
of the 200...F selector• break contact of the SR-2 relay, make contact of the s.~l z·slEi,y 
to battery through the wiming of the ST.P magnet, energi7.ing the magnet., Tb5 ST£ r:.a.g­
net energized operates. opening the energizing circuit and stepping the 200 . ..F selector 
one. stap. A.t the nez.t closure of the 149-N interruptar, the s~ l:'.agnst is ag-J.in en-· 
erg1zed, stopping the selector another step. As the selector steps a~oun~ uiid&r control 
?f tbs J.49-N interrupter, graduated portions of the 49-A repeating coil are bric.~ed 

Eoss ~he secondary win:1.ing of the 1/2-25-A. repeating coil through the C b1•idging 
sh,. inducing_ a gruad.ed ton:3 in the primary winding of the 1/2-2.5-A. repea.tiDg coil_, 
cb is transmitted out over the subscriber's l1na • 
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4 , When the 200-F se le c to r  i s  com pleting one rev o lu tio n  ground i s  connected  
hrough the SB brush and la s t  term inal o f the s s le c to r 9 break contact of the SR-1 

relay  to  battery through the SB r e la y , operating  the SB relay* Ihe SR re la y  oper­
ated c lo se s  a c ir c u it  from b attery  through i t s  w inding, winding of the SB-1 r e la y ,  
mahe contact of the SR r e la y , to  ground through a contact of the howler Key, oper- 
a ng the SB-1 r e la y . When the se le c to r  i s  com pleting i t s  second r ev o lu tio n , a

l s  cl° se d  from battery  through the winding of the SR-2- r e la y , make contact 
8 SR-1 re la y , la s t  term inal and SB brush o f the se le c to r  to  ground, operating  

r e la y , ^he SR-2 re la y  operated lock s through a contact o f the howler k ey , 
opera ion  of the SR-2 re lay  opens the tone c ir c u it  through the primary wind- 

ng of the -./-A repeating  c o i l  and opens the en erg iz in g  c ir c u it  through th 9 SIP mag- 
pr8V8ntdn& thQ se le c to r  from s ta r t in g  another rev o lu tio n , Ihe operation o f the 

* 1 ®° °P?ns th s lajnp f l a shing c ir c u it  and the lamp i s  therefore extinguished  
l  i S tben f 8stored to  normal, the SR, SR-1 and SR-2 and Cl re la y s  r e -

i l l  l ^ J * 1** l s  re~°P9ratad the former cycle  o f operation  w i l l  reconmence 
+v °r^ CyCl9S ° f  tone t0  the l i n e * I f t h o o v e r , the plug o f  the cord i s  

normal, r0m & nS ® and relays r e le a se , resto r in g  the c ir c u it  to

w h i l e ^ t h e ^  <the sUbs?r ib 3 r *s s ta tio n  i s  restored  to  the switchhook 
i l y  and onenino ,« ^ reV?+V+vg tfc8 S re iay  r e le a s e s , l ig h t in g  the howler lamp stead- 
S -l relay^closaq n r * !™ ^ * * * ^ 0^  the S~l  T&l&y whicil re l0 a s e s .  Ihe re lea se  of the 
w L a c t  of th f rx ^  k ^  battery thro^ h tha " i * ! *  o f the PI r e la y , make 
lay  to  ground throu^ha?’ r»nnfak<-C0^t ?Ct ° f  th e  ^  rala y ,  make contact of the Cl re -  
relay  operated o p ° n ^ ^  f  the howl8r k8^  operating the PI r e la y . Ihe PI 
repeating c o i l  d i s o o n n ^ M ^ f v ^ f 8 c lr c u it  through the primary winding of the 49-A 
tr o l  of the C l*relay and t̂ha^hrrar? _fr °? *inQ* W  re la y  locks under con­
a tio n  of the switchhook i f  eh 3r k ?y an(i ^ e r e fo r e ,  w il l  not be a ffec ted  by oper- 
f i r s t  revo lu tion  o f th e*2nn p t  r ec e ive r  i s  restored  to  the switchhook during the
g iz in g  c ir c u it  of the SIP mL>^ft 9c^o r , . tl18 re^eass o f S -l relay  opens the ener- g cuix ot the SIP magnet, stopping the se le c to r  a fter  i t s  f i r s t  revo lu tion .

se le c to r  ig  restored 6^  v iiile  the stepper i s making a rev o lu tio n , the
traced from H o u n l t hl L l h  th l  T g* th8 M  barfc o f the se le c te d . I h is  c ir c u it  i s
ta c ts  of the°bank b reak '^ on t-e^ n f8**3 q L ^ 8 r8stprad howler k e y ,  BN brush and con- 
b attery , # ^  * c t of the SIP magnet, winding of the SIP magnet to

• 

• 

• 
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4. When the 20o-F selector is camp1et1cg one revolution groum is connected through the SR brush am la.st terminal of the selector, break coritaot of the SR-1 rela_y to battery through the SR rel~, operating the SR rela1. ~he SR rel~ oper­ated closes a. circuit fran battery through its winding, wiod.ing of the SR-l relay, make con ts.ct of the SR relay, to ground through a. conta.ot of the h0wler key• oper­at1Dg tbe SR-1 relay. When the selector is completing its seoom revolution, a a~rcu.it is closed from battery through the •.-:1.IXling of the sB-2 rel~, make contact ·or th9 SR-1 relay, la.st terminal a.r.d SR brush of the selector to ground, opsrs.ting the SR-2 relay. Th9 sR-2 relay operated locks through a contaot of tba bot1ler key, • The oparation of the SR-2 relay opens the tone circuit through the primacy wincL. 1.Dg of the 49-A rapeat11lg coil and opens the energizing circuit through the S!I!P mag­net, preventing the selector from starting another revolution. ~e operation of the SR-Z relay also opans the lamp flashing circuit and the lnmp is tb&refore extinguished. If the howler key is then restored to no:rmal, the SR, SR-1 s.ai sB,,-2 and Cl relays re­~ease. If the howler key is re-operated the former oycle of operation will recomDance, connecting four mora cycles of tona to the line. If, however, the plug or the cord is withdrawn frcm tha line jack. the s and SLV relays reles.se, restoriZ!g the circuit to normal, 

5. If the receiver at the subscriber's st~tion 1s restorad to the switobhook while the selector is revolving tte S relq releases, lighting the howler lanp stead­ilJ and opening the circuit through the S-1 relay which releases. The release of the S-1 relay closes a circuit fran battery through the winding of tbe Df relq • mace oont~ct of the Cl rsl.ay, break contact of the S-1 rel~, make contact of the CI re. lay to ground through a contact of the howler key, operating the DT relay. The D!i! ralq operated opens the howler tone circuit throu@tl the primary winding of the 49-A repeating coil, disconnecting the tooa from the line. The DT zela;y locks under con­trol of the CI relay and the howler key and therefore, will not be affected by oper­ation of the sw~tollhook. If the receiver is restored to the switcbhook during the first revolution of the 200-F selector, the release of the S-1 relay opens the ener­g1s1Dg o1rcu1t of the STP magnet• stopping the selector after its first revolutioD. 
6. lf the hovuer key is restored vbile the stepper is making a revolution, the selector it restored to normal througll the BN bade of the selector. This circuit 1s traced from ground through the contacts of the restp.red howler key• RN brush and con­tacts of the bank• break oontaot of the STP magnet, winding of the ~ magnet to batterJ • 
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OPERATE NON-OPERATE RELEASE

B4 A fter a soak o f A fter a soak o f
( s | approximately ,3  amp: approxim ately ,3

Test •019 amp. Test ,005 amp.
Read,}• •016 amp. Re ado. ,0055 amp

E3 Test .024 amp. Test ,0067 amp.
(M l Re ado. .010 amp. Readj, ,007 amp.

E22A Test .016 amp. Test ,0028 amp.
Cl Read,). ,015 amp. Bead,}, .003  amp.

E380 Test ,010 amp. . Test .0009 amp.
SR Readj, *009 amp. Readj. .001 amp.

3467 Test ,020 amp. Test .0014 amp
SLV Re ado, ,013 amp. Re ado. .0015 amp

B598 Test ,018 amp. Test ,0095 amp.
S -l Re ado, ,017 amp. Readj, ,010 amp.

E760 Test ,025 amp. Test •013 amp.
SR-2 Readj «> .023 amp* Readj, •014 amp.

E1037 Test ,02X amp. Test ,0095 amp.
s a - i Readj. .016 amp. Re ado. ,010 amp.

ENG,—TML-JQ. 
7 /2 6 /2 1 ,

CEK SLC APPROVED -  C. L. SLUYTER, GJL.1

• , 
.B4 
(S) 

• E3 
(DT) 

E226 
CI 

E380 
Sii 

FA67 
SLV 

E598 
S-1 

E'160 
SR-2 

El03'1 
SR-l 

• 
-• 

CPERA'm 
-------

After a. soak of 
appro~ately .3 amp: 
Test .019 amp. 
Reaclj •• 016 amp. 

~est .024 amp. 
Reaclj •• 010 amp. 

Test .Ol6 amp. 
Readj •• ol5 mop. 

Test .010 amp. 
Readj. .oo9 amp. 

Test .020 amp. 
Readj • ,0·13 amp. 

Test .01a amp. 
Readj • .01 'I amp. 

Test .025 amp. 
Readj. .023 amp. 

'?est .021 amp. 
Readj • .0l6 amp. 

Test .0067 amp. 
Re adj • • 00'7 a.mp. 

Test .0095 amp. 
Readj • .010 amp. 

Test .013 amp. 
Readj • .014 amp. 

'fest .o095 amp. 
Readj. .010 amp. 

CBK'D.--ELC. 
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After a soak of 
approximately .3 amp~ 
Test .oo5 amp. 
Readj~ .0055 amp • 

Test .0028 amp. 
Readj •• oo3 amp. 

Test .0009 amp. 
Readj •• ool amp. 

Test .0014 am.Pe 
Readj •• 0015 am"f). 

I 
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