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Dw1:,. Issue 7-D 

COMMON SYSTEHS 
DIAL· PULSE AMPLIF'IER Cif(CUI'l' 

FOR USE 1.'1ITH SERVICE OBSEltVL-iG crncuITS 
IN CROSSBAR OR PMEL OFFICE 

CHANGES 

8. 

B.l 

CHANG:::D AND ADDED APPARATUS 

Superseded 

AC 83 Capacitor 
"S" option 

Superseded By 

AR 101 Capacitor 
"N" option 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l 11S" option is rated, "r'..:'r. Disc .. " and 
superseded by "N" O!)tiQn which is 

BELL TELEPHONE LitBORATORIES, INCORPORATED 

DEPT. 2321-FPP-AAB-EO 

added. This change is made to remove the 
AC 83 capacitor which is u~suitable for use 
in this circuit. 

D.2 The working limits formerly read, 
2J9HE or 280W sender pulse. 

D ,3 Note 103 and the "Options Used" table 
are changed in reference to the above. 

All other headings, no chang~. 
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CIRCUIT DESCRIPTION 
S1/ilTCHING SYSTEMS DEVELOMENT DEPARTMENT 

·" 

CD-96080-01 
Issue l 

Appendix 5-D 
Dwg. Issue 6~D 

COMMON SYSTEMS , 
DIAL PULSE AMPLIFIER"'.·, CIR<.:UIT 

FOR USE WITH SERVICE OBSERVING CJ;RGUITS 
IN CROSSBAR OR PANEL OFFICE 

CHANGES 

B. CHANGES IN APPARATUS 

B.1 Superseded 

(V) .0804 -
.0812 Condenser 

"T" Option 

Superseded by 

.OfS004 - 08038 
Condenser 
"S" Option 

(PL) 239FG Relay t 280DW Relay, 
"R" Option "Q" Option 

C. CHANGES IN CIRCUIT REQUIREMgNTS OTHER 
THAN THOSE APPLfiNG TO ADDED OR 
REMOVED APPARA1US 

C.l Test·note 101 formerly read: "The 
plate current of the (V3) vacuum 

tube shall be- adjusted as follows: With 
meter plugged into jack (S) and the (NO) 
key operated adjust the (EC2) and (EC)) 
batteries until the plate current does 
not exceed 0.5, with the (OP) key oper­
ated and "X" wiring adjust the (EC2) 
and (ECJ) batteries Wltil the platecur­
rent in the (VJ) vacuum tube is Min. 8 
Max. 12.9 and with the (OP) key operated 
and "Y" wiring, adjust the (EC2) and 
(ECJ) batteries until the current is 
Min. 4 Max. 6. 

BELL TELEPHONE LABORATORIES, INC. 

DEPT. 3310-SRM-RLL-X 

I, 
I 

D. DESCRIPTION OF CIRCUIT CHANGES 
i 

n .1 'i'he use of the (V) .0004 • '.0812 
condenser in this circuit was rated 

•
1Mfr. Disc. 11 anddesignated "T" option. 

It was superseded by the .08004 - .08038 
condenser designated "S" option. Prior 
to issue 6-D "T" option was not desig­
nated and "S" option was not shown. 

D.2 The use of the (PL) 239FG relay in 
this circuit was rated "Mfr. Disc .. n 

and designated "R" option. It waI i 
superseded by the 280DW relay des gnated 
11Q1• option. Prior to issue 6-D " " 
option was not designated and "Q";option 
was not shown • 

. D.) Reference to Q, R, S and T options 
were added in circuit note 103. 

I 
I D.4 The "options used" table was ~dded. 

D.5 Reference to the 280W sender pulse 
relay was added to the workinf 

limits. 

All other headings, no change~ 

Printed in U.S.A. 
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CIRCUIT DESCRIPTION 
SYS1EMS DEVEWPMENT DEPAR'IMENT 
PRINTED IN U.S.A. 

CHANGES 

Ca.!MON SYSm?-S 
DIAL PULSE AMPLIFIER cmcurr 

FOR USE WI'm SERVICE O:esERVING CIRCUITS 
m CROSSBAR OR PANEL OFFICE 

B. CHANGES INAPPARA'RJS 

CD-96080-01 
Issue 1 
Appendix 4-D 
(1 Page) Page l 

B.l (SA) resistance 69F rated Mfr. Disc. and superseded by 
(SA) resistance per KS-8058. 

All other headings, No change. 
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cmcurr DESCRIPTION 
SUS'IEMS DEVEIDPMENT DEPAR'!MENT 
PRINTED IN U.S.A. 

CHANGES 

C<M10N SYSTEM3 
DIAL PUIBE AMPLIFIER CIRCUIT 

FOR USE WITH SERVICE ~VINO cmcurrs 
m CROOSBAR 00 PANEL OFFICE 

Be CHANGES m APPARA'lm 

Added 

l8BM Resistance (PR) (optional) 

'. D. DESCRIPTICII OF cmcurr CHANGES 

CD-96080-01 
Issue 1 
Appendix 3-D 
(l Page) Page 1 

Del •zn wiring and apparatus are added to provide for operation 
with Long Range senders equipped vi tb the line balancing 
dial tone coil having one winding in the tip and one winding 
in the ring. 

D.2 Formerly note 102 (A) read as follows: "Furnish "X" wiring 
and apparatus to observe service 1n a panel or crossbar 
office where the max. loop is 1500 ohms" . 

. D.3 Note 102 (D) and table of c~anges are added. 

All other h~adings, no change. 

DEP.rs 352 
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BELL TEIEPHONE LA:BORA'l'CllIES, me . 



cmcurr DESCRIPTION 
SYSTEMS DEVELOPMENT DEPARTME:NT 
PRiln1.ED IN U.S.~itir 

CHANGES 

COMMON SYSTEMS 
DIAL PULSE AMPLIFIER cmCUIT 

FOR USE WITH SERVICE OBSERVING CIRCUITS 
IN CROSSBAR AND PANEL OFFICES 

D. DESCRIPI'ION OF cmcurr CHANGES 

D.l Note 102A and Bread as follows: "102A Furnish nx" 
wiring and apparatus to observe service in a crossbar 
office where the max. loop is 1500 "• 

CD-96080:-01 
Issue 1 
Appendix 2-D 
July 16, 1937 
{3 Pages) Page 1 

102B FlJTnish "Y" wiring and apparatus to observe service 
in a pan•l or crossbar office where the max. loop is 
1000 , • i !d. t~he panel sender pulse relay {L) is a IJ. or 

f I,24 re .! • cy .. 

D.2 Workirw .:i.mits added to the drawing. 

D.3 In CD change working limits to read as follows: 

Working Limits: 

2.1 When this circuit is used to observe service in a 
crossbar or panel office where the m-3.Ximum loop is 
1500 2 MF and the sender pulse relay (L) is a 239EE 
relay, the maximum permissible voltage difference 
between the (L) relay of the sender and the filament 
of the vacuum tubes measured at the {P) protector of 
the service observing circuit shall be.:!: 0.5 volts. 

2.2 Where this circuit is used to observe service in a 
panel or crossbar office where the maximum loop i~ 
1000 4MF and the sender pul.se relay (L) is a "IJ. '1, 

"I24" or 239HE relay the maximum -permissibJ.e voltage 
difference between tht:: (L) relay of the sender and 
the filament of the vacuum tubes measui•ed at the (P) 
protector of the service observing circuit shaJ.l be 
+ O. 75 volts .. 

2.3 The working limits for the (PL' rleay when it works 
with a 2:39HE sender pul.se relay (L) and a 1500 loop 
is as follows: 
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FLAT-Dffi-
com-2PT. PBX 

__ ?wf~. ;Ext. Ck.t. Loop 

Min. Ins. Res. 
Ringing Bridge Cap. (Normal) 

~ Dial Speed 

lSOQW 
lOOOOW 

2MF 
7 to 15PPS 

150Qu.l 
lOOOOW PBX Extensia.a 
1500Qu.l PBX Operator 

3MF 
7 to 15PPS PBX 

Extension 
7 to 21PPS PBX 

Operator 

NOTE: : PBX operator's telephone and dial circuits 
equipped with 54M retard coil, or with the 
54B retard coil if' shunted by a lOOOw ref?iStance. 

2 .. 4 The working limits f'or the (PL) relay when it works 
with a 239HE sender pulse relay (L) and a lOOOw 
loop is as follows: 

Max. Ext. Ckt. Loop 

Min. Ins. Res. 
Ringing Bridge Cap. (Normal) 
Dial Speed 

FLAT-rnR­
com-2PT. 

lOQOW 

lOOOQW 
4MF 

7 to 15PPS 

PBX 

lOOOw 
lOOOOw PBX Extension 
lSOOQw PBX Operator 

3MF 
7 to l5PPS PBX 

Extension 
7 to 21.PPS PBk ' 

Operator 

2.5 The working limits for the (PL) relay when it works 
with a. Ll or L24 sender pulse relay (L) and a 1000w 
loop is, as follows: 

FIAT-D1R­
con~-2PT. 

Max. Ext. Ckt. Loop lOOOw 

Min. Ins. Res. lOOOOw 
Ringing Bridge Cap. (Normal) 4MF 

Dial Speed 7 to l.5PPS 

PBX 

lOOOw 
10000w .PBJQ Extension 
150QOw PBX Operators 

3MF 
7 to 13PPS PBX 

Extension 
7 to 21PPS PBX 

Operators 

NOTE: PBX operator• s telephone and dial circuits 
equipped with 54AA retard coil, or with the 
54B retard coil if shunted With a 1000w re­
sistance. 
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CD-96080-01 - ISSUE 1 - APP. 2-D - PAGE 3 . 
D.4 In title "Dial Pulse Amplifier Circuit" was "Dial Re­

cording Circult." "Vacuum Tube Type11 

D.5 Rating of drawing was Pr~visional. 

All other headings, No change. 

DEP.r. 332 
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FJS) 

BELL TEIEPHO:NE LABORATORIES , INC. 



cmcuIT DESCRIPI'ION 
SYSTEMS DEVELOPMENT DEPARTME:t-."T 
PRINTED IN U.S.A. 

CHANGES 

COMMON SYSTEM 
DIAL RECORDING CIRCuIT 

VACUUM TUBE TYPE 
FOR USE Wl"TH S.BRVICE OBSERVING CIRCUITS 

m CROSSB.~ OR PANEL OFFICE 

D. DESCRIPI'ION OF cmcUIT CHI\NGES 

D.l Lettd :frorn punching 8 to (RP) resistance was shown as a 
ground at the resistance. 

D.2 Cross connections changed. 

All other head.1n,ss, no change. 

CD-96080-01 
Issue 1 
Appendix l-D 
October 23, 1936 
(1 Page) Page 1 
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CIRCUIT DESCRIPTION 
SYSTEMS DEVELOPME'NT DEP AR'IMENT 
PRINTED IN U .S .A. 

DEVELOPMENT 

COMMON SYSTEMS 
DIAL RECORDING CIBCUIT 

VACUUM TUBE TYPE 
FOR USE WITH SERVICF-OBSERVING CIRCUITS 

IN CROSSBAR OR PANEL OFFICE 

1. PURPOOE OF CIRCUIT 

CD-96080-01 
Issue 1 
July 30, 1936 
(3 Pages) Page 

1.1 This circuit was designed to provide a vacaum tube pulsing 
circuit for use with a panel or crossbar subscriber's line. 

2 . WORKlNG IJ'.MITS 

2.1 When this circuit is used to observe srrvice in a crossbar 
office where the maximum line loop is 1500 2 MF the 
maximum permissible voltage difference between the (L) 
relay of the sender and the filament of the vacuum tubes 
measured at the (P) protector of the service observing 
circuit shall be+ 0.5 volts. 

2.2 Where this circuit is used to observe service in a panel 
or crossbar office where the maximum loop is 1000, 4MF 
and the panel sender pulse relay (L) is a "Ll" or "L24" 
relay the maximum permissible voltage difference between 
the (L) relay of the sender and the filament of the 
vacuum tubes measured at the (P) protector of the service 
ob~erving circuit shall be ::t. O. 75 volts. 

OPERATION 

3. FUNCTIONS 

3.1 To provide a vacuum tube pulsing circuit for repeating the 
pulses from a subscriber's line to a pen register circuit. 

3.2 To provide a means for adjusting the grid bias of' the 
balancing vacuum tubes (V2) and (V3) to compensate for 
deterioration and variation in the vacuum tubes and varia­
tion of the voltage in the power supply circuits. 

4. CONNECTING cmcurr:m 

4.1 Multiline Service Observing circuit. 
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4.2 Com.plaint Service obsei-"ing circuit. 

DETAIIED DESCRIPTION 

5. INITIAL ADJl'.JJTMEUT 

The pulsing circuit is designed so that there should be 
approximately equal and opposite ampere turns acting through 
the primary and secondary windings of the (PL) relay when 
the subscribers loop 1s open and the voltage on ~he ring 
of the line is minimum. This results in just enough bias 
to cause the (PL) relay to return to normal and close its 
back contact. This adjustment is made by operating the 
(.AMP) key in the service observing circuit for about 15 
minutes to insure the filaments have been lit long enough 
to penni t the tubes to reach their ope~·ating condition 
when the (rm) key is operated.:: and the biasing batteries 
(EC2) and (EC5) are adjusted until the plate current in 
thE~ plate of the V'5 vacuum tube does not exceed .0005 
amperes- The operate test of the (PL) relay is made by 
releasing the (NO) key and operating the (OP) key. If 
"X" wiring is used the current in the plate of the (V3) 
vacuum tube shall not exceed a minimum of .008 amperes and 
a maximum of .0129 amperes. If "Y" wiring is used mininrum 
current shall not be less than .004 amperes and the maximum 
. 006 amperes. With these values the (PL) relay should 
operate and open its back contact. After this adjustment 
has once been made, it should not require frequent checking 
unless the vacuum tubes are changed, since the only possible 
variation is due to the deterioration of the vacuum tubes. 

6. POISING cmcUIT 

The pulsing circuit consists essentially of the (Vl), 
and (V2) and (V3) vacuum tubes and t.he polarized differential 
wound relay (PL). The (Vl) is the ciperating tube and its 
grid is connected through the 100,000 ohm resistance (SB) 
and the normal contacts of the (OP) end (NO) keyc tn the 
ring of the line over the lead. designated l. TlK (\12) and 
(V3) vacuum tubes are the balancing tubes and are operated 
with a fixed grid biasing battery (E:C2) and (EC3). The 
primary and secondary windings of relay (PL) are poled 
oppositely and have an equal number of turns. Since the 
(PL) relay does not have~ biasing spring, the primary 
winding has enough current flowing through it to hold. the 
(PL) relay on its back contact. 

7. OPERATION 

When a subscriber's receiver is removed from the switchhookJ! 
and before dialing is started, the negative potential on 
the grid of the (Vl) tube is reduced, which increases the 
plate current through the (V3) tube and thus through the 
secondary winding of the (PL) relay which then operates. 

.1 
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When the dial contacts are opened the negative potential 
on the grid of the (Vl) tube is increased, resulting in a 
decrease in the ple.te current of the (V3) tube which re­
leases relay (PL) . Each time relay (PL) is released the 
associated circuit or circuits function to operate ~he pen 
register. When the subscriber disconnects a.t the .eii:d of the 
call, the (PL) relay is again released which is recorded 
by the pen register. 

DEPT. 332 

FSI) CG 
WIF) 

BELL TEIEPHONE LABORATORIES, me . 


