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Issue 4 - Bf-431752. 
Replacing all previous issues. 
February 2. 1922. 

New York. 

MET HOD OF 0:PE8..AT ION 
HO-:JLER cam CIRCUIT 

.Sender Monitor Operator - Trouble Desk - Fu:11 Mechanical Power Driven System. 

Change the Circuit Requirements to ~ad ~s fol~o~e: 

CIRCUIT REQUIRDJIENTS 

Tim 'READJU$T REQUIREWENTS SE ONN BELO;/ ARE FOR MAINTENANCE USE 0NL Y 

l34 
(S) 

E3 
(DT) 

E.226 
{CI) 

· E380 
(SR) · 

E467 
. (SLV) 

E596 
{S-1) 

' 

OPERATE NON -OPERA~PE 

When used with loops having a. maximum 
After a soak of approx-
imately .3 amp. 
Readj •• 015 amp. 
Test .021 amp. 
W .0. C. .026 amp. 

RELEASE 

resistance of 750 ohms 
After a soak of approx
imately .3 amp. 
Readj •• 005 amp. 
Test .0047 amp. 
~.c.c •. 0025 amp. 

When used with loops ha.viDg 
After a soak of approx
imately .3' amp. 

a maximum resistance of 900 or.z1I1s. 

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

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

Readj • • OH.> amp. 
Test .027 amp • 
w .c .c. • 038 amp • 

Readj. .009 amp. 
Test • o:~~':k amp • 
w .. c.,c. • 0~)8 amp • 
Hold: w .c .. c .. • 028 

Readj. Q0:!-3 amp. 
Test .,0 ,81 c.mp. 
'IV .C .C • o02D amp. 

Rea.dj. c0l7 amp. 
Test • 019 amp. 
w.c.c. _so:w amp. 

Readj • • 007 
Test .0066 

amp. 

Reaa.jQ oOlO 
Test .0095 

amp • 
amp • 

amp .. 
amp. 

After a soak of ap~rox
imately .3 amp o 

Readj •• 005 amp .. 
Test .0047 amp. 

· ·;/. C • C • • 0 025 amp • 

Readj •• 003 ~mp. 
Test .0015 amp. 

Readj. .001 amp. 
Test .0005 mnp. 

Readj •• 0015 amyo 
Test · .0014 amp o 
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Western Electric Co.• Incorporated, 
Enginearing Dept., 

New York,. 

METHOD OF .OPERATION 
HOVILER CORD CIRCUIT 

( 3 Pages} Page #1~ 
Issua 4 - BT-431752. 

~ovember 16, 1920• 

Sander Monitor Opera.tor - Trou-bl.e Desk - Full Mecha.nica.l ?ower Driven System 

G~NE~-~§~!fil:~!.Q!L 

l. This circuit is used at the trouble desk in a full meoha.nical power dri-ven 
e¥ohange to provide a means whereby the sender monitor operator ma"3 s~gnal a sub
scriber who has left the receiver off the switohhook. It is used in conneotio_n with 
a holding line for permanent signals vllose sle$ve 1 s grourned through a maximum re-
sistance of 525 ohms. 

2 4 When the plug of the howler cord is inserted in the jack of a holding line 
con·nected to a subscriber's station on which the reoei ver is off the switchhook~ the 
supervisory lamp flashes and a 200F selector passes out four cycles of grad ·uated 
tone o~er the line. T'he lamp is then ·extinguished and the operator may start the 
operation again by the momentary release. of the howler key. If the subscriber re.
Placea the receiver· on the swi tohhook the tone is immediately disco.nnected from the 
line and the supervisory lamp burns steadily as a disoonneqt signal. 

DETAILED DESCRIPTION ....,... - ..... _ ..... _ ........ .....,_ .. 
OPERATION -------~-------

! ... 

3c When the plug of this eord circuit iE; inserted in the jack of the holding 
line circu.it 0 groun.d on the sleeve of the jack-.,operates the SLV relay. A circuit is 
also closed from battery through the winding of the :repeating coil, the S relay• over 
the subscr1.ber ts loop to ground through the othelr winding of the repeating coilo op$r
a.ti ng the S relay., The s relay operated prevents the howler signal lamp from lighting 
stea(tily and cloeas a circuit from battery on its armature through its make contact, 
winding of the s~1 relay. to a contact of the howler key. When the howler key is oper
ated ground is connected through the winding of the S-1 ~elay, operating the -rela¥• 
The S-1 relay operated closes a circuit from battery through the winding of the CI 
relayi make con1;act of the S-1 relay, normal terminal and contact of the C bridging 
·brush. to ground through a. contact of t}!e howley key, opera.ting the CI relay. The CI 
relay operated locks under control of the . howler .key, closes a circuit through the 
motor interrupter and the primaxy winding of the 49-A repeating coil 9 and closes in 
part a circuit to operate the/ DT relay. The operation. of the S-1 relay a,1so ol oses a 
circuit from battery through the 149 type interru;pter, make contact of the s....,l relay,. 
break contact of the SR-2 relay, make contact of the SLV relay _to gro1.md through the _ 
howler la:µp, causing the lamp to fla.shc The S-1 relay o:perated also closr:,s a c'\. .. !:01.dt · 
from ground through the contact of the 149 ... N interrupter, S ·brush and !1or.rn.:1,l tarr~:.nal 
of the 200....F selector• break contact of the SR-2 relay, make contact . of the s ... l -re,la,y 
to battery through the wi nii ng of the ST.P magnet, energi2i ng the magnet,_ Th& STP mag
net energized operates. opening the energizing circuit and stepping th9 200.-E· S£;loctor 
~ne_stap. At ~he next closure of the 149~ interrupter 9 the S:IT ~..agnst is again en-· 
urg1zed, stopping the selector another step. As the selector steps a!'ouml u11d.E:r control 
?f the J,49-N interrupter, graduated portions of the 49-A repeating coil are brte.ged 
~ross -~he secondary wirding of the 1/2-25-A repeating coil through the c bridging 
r,sh,. inducing. a gruaded tone in the primary winding of the l/2-2.5-A repeating coil, . 
yhich is transnutted out over the subscriber's line. -~-- __ - ~--.._...........; 
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4. When the 200-F selector is completing one revolution ground is connected 
througp the SR ·brush alXl last terminal of the selector, break contact of the SR-1 
relay to battery through . ~he SR rel~, opera.ting the SR rel~. The SR relay oper
ated closes a circuit £ran battery through its vJinding, vr.i.nding of the. SR-1 relay, 
make cont3ct of ·the SR relay, to ground through a contact of the howler k:Y• oper
ating the SR-1 relay. When the selector is completing its seoorn revolution, a. 
a~rcui t is closed from ·oattery through the y,i.ndi·ng of the sR-2 relay, make cont~ct 
·or the SR-1 relay, last terminal and SR brush of the seleotor to ground, operating_ 

. the sR-a relay. The SB-2 relay operated locks through a contact of the howler key. 
· ·The operation of the SR-2 relay opens the tone circuit through the primary wind-

ing of the 49-A repeating coil and opens the energizing circuit through the STP mag
net, preventing the selector from starting another revolutio~ The operation of the 
SB-! relay also opens the lamp flashing circuit and the lDinP is thQrefore extinguished. 
If the howler key is then restored to normal, the SR, SR-l aDi SR-2 and Cl relays re
l.ease. If the howler k.ey is re-operated the former oycla of operation will recomnen:e, 
connecting four mora cycles of tone to the line. If, hovJ8Ve~, the plug of the cord is 
withdrawn from the line jack. the s snd SLV relays relesset restoring the circuit to 
normal, 

5. If the receiver at the subsoriber•s st~tion is restored to ~he switchhook 
while the selector is revolving the S relay releases, lighting the howler lamp stead
ilf and opening the circuit through the S-1 relay which releases. The release of the 
S-l relay closes a circuit from battery through the winding of tlle DT relay, malts 
contact of the CI :re:tay, break contact of the S-1 relay. ~ake contact of the CI re
lay to ground through a contact of the howler key, operating the DT relay. The DT 
relay operated opens the howler tona circuit through the primary winding of the 49-A 
repe~ting coil, disconnecting the tons from the l~ne. The DT. zel~ looks under con
trol of the CI relay and the howler key and therefore, will_ not be affected by oper
ation of the switchhook. If the receiver is restored to the switchhook during the 
fir~t ra!olu~ion of the 200-F selector, the release of the S-1 relay opens the ener
gizing oirouit of the STP magnet, stopping the selector after its first revolution. 

6. If the bovtler key is restored vilile the st·epper is making a .revolution, the 
selector is. restored to normal through the BN bank of the selector. This circuit is 
traced from ground through the contacts of the restpred howler key, RN brush and con
tacts of the batlk• break contact of the STP magnet. winding of the Sn' magnet to 
batter, • 

----- ---- --------,, 
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CPERAT-E EY:~~W~~ ___ ._.... _____ ......_..., 

.84 .After a. soak of 
(S) appro;cimately .3 amp: 

Test 
Readj. 

E3 Test 
(DT) · Readj • 

E226 Test 
CI Readj. 

E380 Test 
Sii Readj • 

E467 Test 
SLV Readj • 

E598 Test 
S-1 Readj. 

E"/60 Test 
S~2 Readjo 

El03'7 Test 
SR-1 Readj. 

El~G. --T:ML-J O • 
?/26/21. 

• 019 amp. 
• 016 amp. 

.oa4 amp. Test .0067 a.mp·. 
• 010 amp. Readj • • OO'i amp. 

e0l6 a.mp. 
.015 omp. 

.010 amp. 
• 009 a.mp. 

.020 amp. 

.,013 amp. 

.01a amp. Test .0095 amp. 

.0111 amp. Readj. .010 amp. 

0025 amp. Test .013. amp. 
.023 amp. Readj. .014 amp • 

• 021 amp. Test .0095 amp • 
• 0lo amp., Readj • • 010 amp. 

CEK 'D.--ELC. 

( 3 Pages} Page 4f3., 
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November 16, · 1920.· 
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After a soak of 
approxiootely .3 amP: 
Test .oo5 amp • 
Rea.dj ~ .0055 amp • 

Test .0028 amp. 
Raa.dj •• 003 amp • 

Test • 0009 amp • 
Readj. • 001 amp. 

Test .0014 amp • 
Readj • • 0015 amp. 

I 

APPROVED - C • L. SLUYTER, G .M .L • 
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