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CIRCUIT DESCRIPTION CD-1C913-01 
ISSUE 2A 

APPENDIX SA 
DWG ISSUE 7A 

DISTN CODE 1N98 

CHANGES 

COMMON SYSTEMS 
ELECTRONIC REMREED PULSER 

CIRCUIT 

B. Changes in Apparatus 

B.1 Removed Replaced By 

CR11 diode 458A -
·CPS 2 

C20 capacitor KS-19774, L7, 
1000 pf - CPS 2 

B.2 Addeo 

R78 resistor KS-20616, L1A, 187 ohms - CPS 2 

D. Description of Changes 

D.1 Replaced diode CR11 in the output and inhibit 
circuit (ED-4C082-31) by capacitor C20. This change . 

in the overvoltage protection circuit reduces its susceptibility 
to false turn-on by noise pulses. 

D.2 Added R78 in series with zener diode CR17 to prevent 
voltage spikes from occurring when the output 

transformer field collapses at the trailing edge of the 
prerelease pulse. Without this change, noise sp~kes can 
have sufficient amplitude to induce voltage transients 
into the mate controller and cause it to lock up. 
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CIRCUIT DESCRIPTION 

CHANGES 

COMMON 

ELECTRONIC REMREED PULSER 

CIRCUIT 

B. Chan2es in Apearatus 

B.l Added 

R74 Resistor, KS-19150 Ll, 10 kO - App Fig. 
R75 Resistor, KS-19150 Ll, 10 kO - App Fig. 

D. DescriEtion of Chan~es 

CD-1C913-0l 
ISSUE 2A 

APPENDIX 4A 
DWG ISSUE 6A 

DISTN CODE 1N98 

l 
2 

D.l Added a 10 kn resistor across each output transformer 
secondary winding to prevent ringing on the transformer 

output lead during diagnostic testing. 
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CIRCUIT DESCRIPTION 

CH.Z\NGES 

COMMON SYSTEMS 
ELECTRONIC REMREED PULSER 

CIRCUIT 

B. Changes in Aoparatus 

B.l Removed Replaced by 

CD-1C913-0l 
ISSUE 2A 

APPENDIX 3AC 
DWG ISSuZ 5AC 

DISTN CODE 1N98 

1 - R72, R73 
Resistors, KS-20200,Ll 
1 MEGOHM - App Fig. 1 

1 - R72, R73 
Resistors, KS-:'"6645 ,Ll 
39 KOH."'1 - App F'ig. 1 

D . DescriEtion of Changes 

D.l Changed the value of resi.s . .tors R7.2 and R73. 

D.2 Changed th.e transformer cover. 

D.3 Changed the AT&TCo rating from Provisional to Stnndard 

BELL TELEPHONE LABORATORIES, INCORPORATED 
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CIRCUIT DESCRIPTION CD-1C913-0l 
ISSUE 2A 

APPENDIX 2AR 
!>WG ISSUE 4AR 

DIS'I'N CODE 7N98 

COMMON SYSTEMS 

ELECTRONIC REMREED PULSER 
CIRCUIT 

CHANGES 

B. Changes in Apparatus 

B.l Added 

R74 Resistor 257A, 10 KOE:Ms - CPS 2 

R75 Resistor 257A, 10 ~OEMS - CPS 2 

B.2 Removed 

Q{2,3,4,5,10,ll,12,13) 
Transistors 66J - CPS 1 

Q(6,14,16,17,18,19) 
Transistors 66J CPS ,. 

Q8 Transistor 20S - CPS 2 

Q23, Q24 Transistors 59A -
CPS 2 

RS Resistor 257A, 2370 ohms 
- CPS l 

Rl7 Resistor 257A, 
l.5 KOHMs - CPS 2 

D •. Desc.ription of Chanqes . 

Replaced By 

Q(2,3,4,S,10,ll,l2,l3) 
Transistors 66AE - CPS l 

Q(6,14,16,17,18,19) 
Transistors 66AE - CPS 2 

Q8 Transistor KS-21445 Ll -
CPS 2 

Q23, Q24 Transistors SSA -
CPS 2 

RS Resistor 257A, 2870 ohms 
- CPS l 

Rl7 Resistor 257A, 511 ohms 
- CPS 2 

0.1 Changed all 66J transistors to 66AE transistors to prevent 
high voltage breakdown. 

D.2 Changed QS transistor from 20S to KS-21445 Ll to prevent 
transistor failure resulting from a second breakdown. 

Printed in U.S.A. Page 1 



CD-1C913-0l - ISSUE 2A - APPX 2AR 

D.3 Added 10-KOHM resistors R74 and R75 to provide base 
emitter shunt. 

D.4 Changed 59A PNPN transistors Q23 and Q24 to new 
version. 

D.5 Changed resistor RS from 2370 ohms to 2870 ohms to 
expand the adjustment range of output current 

amplitude. 

D.6 Changed resistor Rl7 from 1.5 KOHMs to 511 ohms. This 
prevents the power transistors Q20, 21, and 22 from 

turning on as a result of collector-base leakage. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5341-GMC-EN 
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CIRCUIT DESCRIPTION 

CHANGES 

COMMON SYSTEMS 
ELECTRONIC REMREED PULSER 

CIRCUIT 

D.. Description of Changes 

CD-1C913-0l 
ISSUE 2A 

APPENDIX lA 
DWG ISSUE 3A 

DISTN CODE 7N98 

D~l Chanqed resistors R60 and R59 from 500 ohms to 2000 ohms . 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5341-GMC-BJY 
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CIRCUIT DESCP!PTION CD-1C913-01 
ISSUE 21' 

DWG ISSiJE 2A 
DISTN CODE 7T99 

COMMON SYSTEMS 

ELECTRONIC REMREF.D PULSER CIRCUIT 
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SECTION IV - REASONS FOR REISSUE •• 

SECTION I - GENERAL DESCRIPTION 

1 • PURPOSE OF CIRCUIT 

1.01 The primary function of this 
circuit is to provide a long-duration 
high-amplitude current pulse to operate and 
releasE> selected members o~ a net~ork of 
remreed si•;itches in No. 2 and No. 3 ESS. 

2. Gft!EP.AL DESCFIPTION OF OPERATION 

2.01 This circuit was designej to be 
used in a No. 2 ESS or No. 3 ESS remreed 
network to operate or release the remreed 
ne~rk switches. The pu1ser is used with 
-118 V, +18 VP, and groun~ (No. 3 ESS} or 
with -us v, +24 V, +tA VR, an~ groun~ 
(NO. 2 ESS) • 

2.02 The pulser is comprised of three 
sections, two waveforminq sections and a 
power output section. The operate 
waveformino section forms the wavesha~ 
which orovides an operate pul~f' to the 
remreecl switches. Thf' prerelea~f' wave 
forro.ing section provioes a waveform which 
ensures that the switch is released prior 
to sen·'ling an operate pulse. The po~1er 
output section a~plifies the prerelea~e and 
the operatP waveforms to a level which is 
comoatible with the remreed switch 
requirements. 

2. 0 3 There are h•o input leads, the OP 
and PRP leads, which control the output of 
the pulser. ~ signal on the OP lead 
activates the pulser to produce an operate 
pulse which has a 11.2-ampere peak amplitude 
and a duration of 2.5 milliseconds at the 
ouarter amplitude points, an~ a duration of 
4 millisPconns or more at the base level. 

2.04 A pulse on the PRP leads produces 
a orerelease pulse which is a half sine 
wave of 4.2 amperes peak and 1 millisecond 
at the basE> level. 

2.05 In the output stage, leads are 
brought out in sufficient numbers so that a 
variety of design configurations may be 
obtained. 

SECTION II - DETAILED DESCRIPTION 

1. NO. 2 ES$ APPLICATION 

i.01 In No. 2 ESS, +211 V and -48 V are 
used in conjunction with the pulser. The 
+24 v supply is connected to terminal 1 of 
transformer T2. The pulser provides a 
current source to the series connection of 
the primary windings of transformers T1 
and T2, producing a 4.2-am-pere pulse on the 
secondary of both T1 ano T2. Two 
transformers are needed since the vol~age 
generated at the seconda-ry of each 
transformer indivinually is approximately 
120 volts and thP. u~e of onP single 
transformer would have a secondary voltage 

Printed in U.S.A. ?age 1 
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which would exceed the breakdown voltage of 
the PNPNs that are used in the No. 2 ESS 
switching network. 

1.02 Using two pulsing transformer 
necessitates the use of two oias core 
detectors, transformers T3 and T4, to 
detect that a 3.8-ampere or greater pulse 
is supplied to both porti~ns of the No. 2 
ESS nP.twork. Bo~~ bias core detector 
transformers are tied together through CR30 
and c0 31 to form an AND circuit. rhis 
gives the network controller an indication 
that both networ!c paths have r~ceive1 
4.2-ampere pulses. 

1.03 The output pulse is either 
provide<'! to two nf>twork fabric paths, two 
dummy load resistors (P61 and R62), or a 
combinat-ion of one nP.twork fabric oath and 
one aummy load resistor. The · network 
ccntroller determines and controls the 
a~prooriate path to be pulsed. If it is 
d~sired to pulse through one or both of the 
1ummy load resistors, the swit-ching network 
cc,ntro ller will provide current and 
a[:•prooriate grounc's to turn on either 
transis .. or Q23 or transistor 0211 or both. 

1.04 If an error occurs, it is possible 
ttaat- th.Pre will be no oath t!stablished for 
the II. 2-ampere pulse. If that situation 
arises, a very high vol tagP. \,ill appear on 
tE•rminal 3 of the transforl'tlf'r which does 
nc,t have a pat-h load. The high voltage 
occurring on T1, '!'2, or both, will be 
~irected to the protection circuit via tbe 
SEN~ or SEN B lea~ or !:>0th. The hi3h 
voltage will ':rigger a monostable wnich in 
turn will shut off the pulsing current 
sDnolied to the base l?.ad of 
transi·stors 020, 021, an~ Q:?2. l'his will 
shut of: t~e cu::-rent source and prevent any 
dc.mage from t,.ing done to the power output 
transil';tors or to the network path select 
PNPNs. The ,ronostable out-put al5o passE!s 
through transforrrer "'c; whose output 
triggpr~ thP dummy load acCPSS SCRs (Q2 3 
ann Q2tJ di::-ectinq t.he op<>n circuit 1r:>ltage 
throuqh the aurnmy loaa s. The pulsing 
curr,pr.~ supplied to the base lead of 
~ransistors 020, Q21, and 022 a!so can be 
shut off by applyinq -us volts ~o the INR 
lead. This is used in No. 2 .2SS when some 
diagnos~ic orders are r:in wh"'re the pulser 
is not ~o produce an output current pulse. 

1.05 i-ih 0 n an output pul~e oc::urs, an 
inaic1.-tion iF al!'<O ai1ren to the n,;>t~ork 
controller \•lhPn t-he CU::'rPn t: level in the 
secorAary has reachP.-: npproxi:,a tel v 
1 ampere. This signal =-~ 1.1sec within tne 
remree ➔ network controllers. The 1;;.LVL 
( 1 -arrpere level) signal is generated by Q1 g 
.,.,hen t-he volt-aqe across !'PSistor R53 has 
::-eache~ " '!.ev, l of ci .>p::-oxi:na tel y O.d volts. 

1.06 ~he s0 cor~ary of t~ansfo~~~rs 1'1 
an~ TZ are connec~e1 ~h::-ough diodes C~1° 

Pago 2 

and CR20 to +24 v via the T2SC lead when 
the oulsP.r is used in the No. 2 .2SS 
application. This is used to prevent 
triggering of net~iork PNPNs due to the 
voltage that appears on the seconnary of 
the pulsPr transformer. 

2. NO •. l ESS APPLICATION 

2.01 The No. 3 ESS application requires 
a lower power output than the No. 2 ESS 
application. Therefore, in the No. 3 ESS 
application, -4 8 II and ground are used and 
only out~ut transformer T1 is used. 

2.02 Bias core detector TU is us~ to 
pr.,duce an outout signal on the POKT2 lead 
wh,?n the pulse into the No. 3 ESS network 
exceeds the 3.8-ampere level. Bias core 
de~ector T3 is used to produce an output 
signal on POKT1 when a pulse, directed to 
th~ dummy load resistor (R61l, exceeds 3.8 
am_:,eres. 

2.03 The output pulse may be either 
co·,necte1 to the switching network or 
co,nected through the dummy load rP.sistor 
R61, d~pending on the current applied by 
th•~ No. 3 ESS switching network controllers 
to the qates of Q23 or Q24. 

2.04 If therP is no load applied to 
tr3nsfor~er T1, the high voltage that 
oc~:irs at the SEN A lead will be used to 
sh~t off the pulser in a manner similar to 
th3t which occurs when the pulser is userl 
in the No. 2 ESS application, except tha~ 
only Q23 is qated and, thereforP, only 
dunrny loa~ resistor R61 is accessed. 

2.05 A 1-ampere signal indication is 
g i V'en to the No. 3 ,ESS network in a manner 
idE!ntical to that used for giving 1-ampere 
si;nal to thP No. 2 ESS network. 

l.,__~AVEFORMING_£IRCUIT DESCRIPTION 

3.01 At t-he ti~ of an opera+e pulse, 
th~ OP lead will go from either +3 or +5 V 
to qrouna for at lease 2 milliseconds. At 
this time, the level shifter comprised of 
Q1 and Q2 will convert ,:he nP.gat-ive-going 
signal on the base of Ql t-o a 
negativP-goinq signal on the collP~tor of 
Q2, referenced to -118 v. 

3. ,2 Integrateoi circuit IC1 is a 
24-volt r~gulator circuit, providing a 
voltage a': terminal 2 that iia 24 vol~s rr.ore 
positive than the -48 V lead into the 
pulseL '!'he voltagE> is used to charge up 
capacitor C2 and to provide a constant 
current to r,,.1:'ists,rs P8 and R60, ~nrough 
CR35 to inductor T., • and tran!'Sist:or QS 
which is normally on. 

3.03 When the colleccor of t-ransistor 
02 goes low, tran~istor OS turns off. At 
the same t-ime, transistor Q4 turns off, 
turnin'.j' :>n transistor Q3., The cur!'en+ tha+ 
had be 0 n flowing th!'ough ciode CR35, 

• 
• 

• 

• 
• 



• 
• 
• 

• 

• 
• 
• 

CD-1C9i~-01 - ISSUE 2A 

resistors RS and P60, induc~or Li, and 
transistor Q5, no~: flm·'!: ins7ea::. in to 
caoacitor C3, procucing a uositive-going 
haif sine wave voltaae on ~~e base or 
transistor Q6. The hal~ sine wave oroduced 
on the base of Q6 is couule~ to the.base of 
Q7 c:1.od '!-o reloistor i; 1 ~.. · 

3.04 When the current through L1 
decreases to zero, the voltage on capacito= 
C3 is at its maximum. The current then 
reverses and flows back throug~ R70 an5 Q3, 
producing an overdamped current waveform. 
Capacitor C17 is charged by the voltage 
drop · across P70, producing a higher 
frequency dampened sinusoi5 that is 
superimposed on the basic overda~ped 
waveform. The resulting voltage across 
capacitor C3 produces the output current 
shQl.•m in Fig. 1 of sheet H3 of the SD. The 
effect of the overdamped circuitry is to 
lengthen the trai_ing edge of the pulse, 
and extend the wavefonn to a length of at 
least q milliseconas. '!'he O\•<>rall ~,aveform 
is seen at the emitter of Q8 v1hich connects 
to the pcwer output circuit. 

3. 05 Tt.e crerelease pulse is provided 
in a manner similar to that of the coerate 
pulse excep't- that th 0 prerelease pulse has 
no pul~e st.retching network similar to Cl?, 
R70, and CF35 to lenqthen the trailing edge 
of the prerelease pulse. The pulse is 
terminated when the oolarity of the voltage 
across c7 reverses, causino CR6 to be 
fon,ard bjased. The prerelease pulse is 
1-millisecond wide at the base with L2 and 
C7 used to determine this narrower 
prerelease pulse. 

3.06 The power out.put circuit is 
comprised c,f transistors Q20, Q21, and Q22, 
and functions as a current source. The 
voltage on the emitt:e-r of QB fr.om either 
the prerelease or the 09erate pulse 
waveform.inc section is connected to 
transistor;, Q20, Q21, and Q22. The emitter 
resistors of thesP three transistors 
convert t-hE· voltage on the emitter of Q8 
into an essentially constant current ~ith 
three separate resistors insuring that 
equal current fl01-1s through each of the 
output transistors. The current flowing 
through the three transistors is connected 
in common to the output transformers T1 and 
T2. 

3.07 The outPUt transformers have a 
turn ratio of 5 to 1. Thus a 4.2-ampere 
secondary current reauires a primary 
current of approximately 23 amperes, 
allowing for loses in the transformers. 
The heavy 23-ampere primary transformer 
current requires the use of multiple 
connector pins to minimize voltage drop 
through the connector. In addition, the 
wires leaning from the switching network to 
the puise connector should be adequately 
sized to give minimum vol age drop through 
the wires. 

3.08 The dio5e C?17, is us~a TO control 
the recovery time of transformer T1 for 
No. 3 ESS and transformers T1 and T2 for 

o. 2 ESS. Diode CP17 is a zener dioje 
1.-mich breaks do~m only \Then the voltaoe on 
th~ transformer primary exceeds 50 volts, 
allOl-,.ing rapid trOJnsformer recovery. This 
~ime must be less than 2 milliseconds for 
use on No. 3 ESS. 

SECTION III~ RE"ERENCE DATA 

1. WO~ING LIMITS 

1. 01 The +24 
ana 26.5 volts. 
-53.5 and -U2.5 
between 17.6 and 

volts must be between 2C.5 
The -qa V must be between 

volts. The ~ 18 VR must be 
18.ll volts. 

2. FUNCTION~.L DES_G_,~,TIONS 

2.01 Leads 

Desionation 

BRT2BP 

GR2BP 

GT1BPP 

OP 

PGR 

PGRM 

POKC 

POKG 

POKT2 

POKT1 

PRP 

R:KN 

T1N 

T1BPN 

T1SC 

T2BPN 

Meaning 

Bias resistor transformer 2 
bypass 

Gate transformer 2 bypass 

Bias resistor transformer 
by9ass 

Inhibit 

Operate 

concentrator open circuit 
bypass 

Concentrator bypass inhibit 
gate 

Pulser OK common 

Pulser OK ground 

Pulser OK transformer 2 

Pulser OK transformer 

Prerelease 

No. 3 positive out· 

Transformer 1 negative 

Transformer bypass, 
negative 

Transformer 
clamp 

secondary 

Transformer 2 bypass 
negative 

Page 3 
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Desicmation Me11nj,.ng 

T2N TransformP.r 2 negative 

T2P Transformer 2 positive 

T2SC Transformer 2 secondary 
clamp 

1ALVL 1-1m1i;.ere 1£vel 

J. FUNCTIONS 

3.01 Provides a high current pulse to 
operate and release remreed switches. 

3. C 2 Provides a m1!ans 
when a pulse of suffi~ient 
occurre~ (3.8 amperes). 

3.03 Provides a 
when the u.2-ampere 
level of 1 ampere. 

rn•!ans 
pulse 

of recognizing 
amplitude has 

of recognizi:1g 
has reached a 

3.04 Provides 
4.2-amoere pulse 
load ~esisitors 
renreed switching 

a means of connecting the 
thro•1gh internal dunmy 

to av•>id pulsing into the 
netwo~k. 

3.05 Provides a means of protecting the 
9 11:.ser and connected :ircui'::s if a high 
i~~dance pulse path oc:urs. 

U. COUNECT!NG CIPC:JITS 

4.01 When this cir~1it is listed on a 
keysheet the connecting infor:natior. thereon 
should be follcweci. 

(a! ~:o. 2 :::ss Fte!l'-:-eed Switc:1ing ~let work -
sr-2H211-01. 

(cl No. 3 ~ss Control Frame - SD-3n902-0l. 

5.Ci ~~n~facturing t"!stir.g =equirew.ents 
ar~ ~ovPred in ~-79112. 

iE!.L TELE?HOt:: !..AEO"~TC!HES. INCOF?OR'\'T:'.i:. 

DEPT 534 ~-G:•IC-Ll:G 

.?age -1 , u ?cages 

6. T;..KING EOQIP!:fEi'-'T OOT OF S"'R.V!CE 

No. 2 ES§ 

6.01 Normally, two pulsers are 
associated with "!ach network. Each pulser 
is required to operate with the entire 
switching net::iork. Under trouble 
con"titions, one of the pair of pulsers rnay 
be required to handle all thP functions 
normally required of the two. The pulser 
in trouble mav ~ removed from service, 
af~er centrai control has taken the 
required action cf quaran~ining the 
circuitry associated with the pulser being 
removed. When t3e indicating light on the 
associat-..?d switching circuit shows that the 
controller and pulser have been 
quaranti:1ed, power can be removed manually 
and the oulser removed physically. The 
quarantine mode of operation must be 
maintained until an operative pulser has 
been installed and power manually restored. 
'!'he central control 111ay th'!'n remove the 
~uarantine mode and cestore normal 
operation. 

"lo. 3 ESS 

6. 02 There arf' two pul sers assoi:iated 
with No. 3 ESS. Each is associated with a 
m,twork cont roller. The on-line pul::;er 
performs all fu.~ctions in the network while 
the second pulser is in standby. To take a 
pulser ou~ of service, its associated 
network controller must be olaced in the 
standby mode by the central-processor and 
power removed manually. T:1e pulser may 
then be physically removed. Operation can 
be rescored by installir.~ a ~orking pulser, 
~anually restoring power, and usin9 the 
centrel processor ~o ~Jt the pulser and 
associat-.ed ne':worl.: controller back in 
normal ooeracion. 

n. Desct:iQ~iQ.!LQf Changes 

D.~ Provi~ed compleTe CD i~formation. 
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