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CHANGES 

D .. 

por(JER SIST&ViS 
100 AND 700 TYPE PLANTS 

CH~t:tGE CIRCUIT 
USING REGU!,AT't::O RECTIFIERS 

AMl'J.5ItF; 414-50 VOLT 
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CHANGES 

DESCRIPTION 
D1!:VELOPI,'D:i:NT 

A.. CHAN'GED ARD FUNCTIONS 

A.l Information added for 
capacity of Plant to 

Auxiliary and u::uscl'la:r·;;::e 
to existing Plant. 

Ae2 

volts 

facilities for 
voltage at 

selection under 

· Ill . APPAH.A'fUS 

1. PURPOSE Oll"' 

L.l 

of' 

B .. l In Fig. B, T'ST) added. 

Fig. 4 (50 ... 52 VOVI'S) 
and (.50. v rrsrr) lamp 

B.J In Fig,. 4 
from 272A 

option) type•. 

ohms 

In Fig. 4 (RTF) 
from .3 00 ohms ( nBn 

(nAn option). 

D. DESCRIPTION OF CIRCUIT CH ANGt;S 

Plant may 

D.2 (50 ... 52 
control 

~ D.) 

nominal 
voltage 
other nH11"'fit'l;<!:i; Ill;~ A 

All other 

of 

Printed in u. S. A. 

CD-80722..;()2 
Issue.4.-D 

Dwg• Issue 16-D 

start ini ... a.!rd 
under control 

battery voltage. 

,...,,c.r"'',.,"" 1rd~thin the 

Volts. 

fleeting 
regula• 

by 

a rectifier­
or high 

"''"""'~· ..... U""' ea ... 
adding 
Plants,. 

.fac :i.li ties f. or al.lo··· w. ing. 
to be maintained 

vrith selection 

discharge 
nqmina.\ 52 
voltage is 

or other 
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4. COtfNECTING CIRCUITS 

4.1 so ... $0714-0l Regulated Rectifier 
Circuit,. 

4.2 SD-61180~01 Rectifier Circuit. 

4.-3 SD··80720 ... Q2 Discharge Circuit. 

4•4 SD-81270-01 Auxiliary Charge Circuit. 

4,. 5 SD-81271-01 Auxiliary Discharge 
Circuit. 

DESCRIPTION OF OPERATION 

5,. GENERAL 

5 .;1 Control Equipme!n.t 

The apparatus in Fig. 4 s~rves to control the output of the rectifiers and maintain close battery voltage. The leads 
(VR-~*) and (VH-) are connected, t.o the battery to be regulated through the discharge cdr­cuit .. · The (CHG) rheostat, (REG} rheostat and resistances (E) and (F) form a potentio ... meter across the battery. A positive potential, t-dth respect to the cathode at 
(V2) J· is tak. en off the potentiometer at the (li.EG rheostat. This positive potential isop osed by slightly higher 22 .. 5 volt grid tery and the resulting negative potential is applied to the grid of vacuuti tube (V2). Variations or the battery volt·,. 
age then reflect to the grid or the amplifier (V2 • small in 

voltage by tube 
This output ap .. 

across 
the 

,,..,,. .. ..,,M""u tube (Vl) and resistances (A) 
a bridge circuit, the plate"" 

"'""·'"'""'u."' reBJ.l:>'CfiEUlc:e O·f (Vl) .forming the · 
of the • Relays 

are connected series 
corners of the 

supply to the 
to the (VR-) 
bttttery voltage is 
the voltage applied 

is a value \vhich pro ... 
pJ..;a;:;.~;;!-(;:<,u:ncme rasistanc e v1hich 

Bnd no current flo1tn::1 
and (R} relays• 

ted voltage decreases 
range this irl 

through the 
the grid o£ (V2) ~A~hich amplifies the change but redUCE!iS the rna it.ude of the voltage applied to the d of' (Vl). This change in grid voltage unbalances the 

bridge to cause current to flo~; in thE!~: relay circuit in a direction to operate 
the polarized telay (R) but does not 
operate the polari 3ed relay {L) s inee· 
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the current flow is 
ization. 

a pulsing 
the current in 
sufficient to 

:As the current 

the (LJ relay in­
li!te that de-
to reduce battery 

and thereby 
of the 
the 

causa an 
of approxi ... · 

required to 
, the (A} relay 
of the (A) · 

Fig. 5., 

rh~:c·s tat · is normally shorted 
t:hen the battery is being 

is · to the 
is connected 

circuit which raises 
voltage for 

ltithout disturbing 
rheostat. 

when f:'urnished 
Plant. · The ' 

above 

an avera.ge volt;age voltage ot" the battery measured 'lid th a volt-
meter but can be·determined by mea.ns of \'ilhen the battery is n~:n'l will be 
near its and and when it is in its maximum position and 
the flai vol.tage ..... o.~u"""'"" be obtained, 
the gri~ should be renewed. The 



The :varistor ( 
secondary of the aniSf<)rl!ler 
a small half 'dave 
d-e 
(V2)., 

5 .. 2 

With the 
rheostat 
both the 

leased. 

G&J 

G&K 

F&J 

r'&K 

50 

Control 

2.2 

""' ISSUE 4-D 

6. CIRCUIT OPEHATION 

6.1 General 

For the 
of 

;,ve h::rYe fvar 
1. Rectifter 
2, Rectifiers 

~~vl t~h f"'i.rs t, 

Normal 

in the tl]~ormal" 
the nTiP' 
( 'rR) relay. 

the circuit 
of the (Cl) 

over. the uc'rn lead, 
circuit to ftu1ctLon 

the 



relay, 
locks 

contacts of 
tery. 

Under these condi·tions \then the (R) 
relay closes its cont:.a.cts is con-
nected over (R) to rectifier 2 
contacts of the ) , and. 
of the (OC2) relay. 

third 
full the 
and causes fourth rectifier 
and connect across the 

As the decreases ·the 
and each time the 

it v<'ill cause the last 
function and 

the recti.fier 
value where 
closes its 
connected 
fier. 

be 
recti-

releases and in turn rel?,;ases the 
As the load continues to de­

rectifiers will be 
load in the same man­

ner as outlined for the fourth rectifier 
until all rectifiers with the 
.the first have been disconnected,. 

for continuous 
to carl),. 

recti-
without the cir-

the rectifiers ocerate 
same man:ner as outlined above for 

tr,..;o) three • the 
"11" llJtf 

above.. r<.;;ctifiers 
Gircuit follow in 
, the first rectifier 

Hectifier 1 in 
load~ the 

rectifier in th'c 
~rrlll he stacted.. If 
in the 
load 
"lrJith 
start. 

r1 llectifier 

ass oci<lted 
circuit ~.-.~ill 

Service 



~~ 

slor.<Jly decrease the>. outpYrt .:~t · tije r~etif1~r 
being remmred from servtqe J&ntil i,t . h.as 
been reduced to no loadi, tbeq o,:perate th• (ON .... OFF) to the (QPF} 1t,io~. 

If the reetitier.t(;).be removf!;d trom service is not oper~tin,gjl. it 'ft4ll only··~ 
necessary to operate the jQ~•OFFl KiiiY t'Q the (OFF) position,. 

:r"un a 
be removed 

ribimg the 

op 
p 

rest~~· ··( .. . -~~ 
position. and . th i!:l · ( 

positiolh !n tbe q•$e 
is b .. re$t•or~.d; ·t;<> :;Hijft\'1;e.e 

on irr.:ne .. ;ert;.e.ly. ~d eoane·e:t to 
In the case· .. of $u,ecead~qc 
y wil~,not tun~tio~U.ntil ~~-rates... 1!1\e J:i"«t:;:ton ot tbt 

restoring (. l ): to se"i~E! 
.. Whenthe.l<eYs.on thereeti-. fier are tored tQ. the normal positiq.n,s 

grcurid is ··.·. · ... ·. oved from.· .th~ n.··r·n\., J.e~d an. ·d .. ·. t.b. .. (Gl) ~relay r·eleases ~ connec .. , . battery to the "CT11 1 ead and eau5: ing the rec.tifier 'to 

t.t• •. B~ttf3ry through s J .. ~2),, (G2),· (STlJ, 
·lead· ·~R'' to recti f'ier l 

f,u..~<::t;qn and in­
rea$ing .·the. out put 

s.e the battery ·voltage 
~eJ.ay which will cause 

ast·operating rectifier 

€).4 Power Pailure 

the 
to a 

In e:vre•to£· a service failure, 
a~e supply t' thi!i! ree1:;.1!'1ers will be 

seontf;n~ed, (:.:!;U~:lll,g the output of the 
rectiliers.tQ.r~duee.to and connect 
~round . to thE~' (S.P) lead of each rectifier 
a~$oeia~ed ·w;!.'h .·.·~ .. ,ig •. ) • At the s arne , failure Q.t'a•e supply to transformer ot Jil1g• 4 w*l.l.r~leaae the (PFll relay h !t• oontaata.aperata~ the 
PF2l . . • ,The {PF2) felay operated 

di$COm'l,ect .· 'b~tt~,fl\1: .from contact of Od 
r~lay · a.1::u:l· · eonnea~·• bat ter:y to the ~'con lead 
"'nd grQ'U)4<tto nvA•• l~ad,.. The (PF2) relay 
!;':tpar,at~d., ·opa1l<~ e lockin~ circuit to and 
~el tru~ (S .. relax. Battery on the 
*'CO~'~' ·l . rate>s· ·~he (CO) relay, which 

h eont · s c letes circuits 
$~. leads . Q· .~11 ( P- J· relays \*lhich operate arqd: :f~l~ase the associated (ST-) and (V1~C~) relay~.,·· ,Battery :from (STl) 

re·l~y '~l,l Pi! <;onneated over (L) lead to 
the first re·91rii it to operate its no ..... lcad' power service 

the (VRC-) 
tonn~s·e1::i·····t)at.terY. over ntn leads 

..,.:u,t;;l!·.'I;.Ht.; them to 
when 

have not 
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OD-80722-02 ..; 

bat:.tery through of 
{STl) and {OCl 

rectifier 
to increase its output to rated full load 

In the case of succeeding recti ... 
, function is cqmpleted through 

contacts (VRC-) ,· con-
tacts of (G-) :rE:rlay, other 
contacts ( VRC ... ) relay, 
contacts associated 
1l"Vith the over. the Ufttt lead 
to the rectifier.. This function will con ... 
ti:nue until the battery reaches its float-

and all operating rectifiers ex-
the one is o}.'Serating at, full load, 
tihich the operation ~-;ill be the same 

that outlined fer normal operation .. 

) 6.5 Regulator Tube Failure 

If the (Vl) sh.ould .fail the 
bridge be unbalanced in such a manner 
to cause the (A) and (Ll :relays to 

operation of' the (L) relay 
cause the rectifiers to operate to 

their no-lo.."ld position and disconnect with· 
the exception of RECT 1 which \¥111 not dis· 
connect but stay in its no-load operating 
position.. · · 

50 
outions and 
( )"'&J) opti ens 
the. di,scharge 
mately 54 volts. 

.of (RFrl) 
option, the 

operated and the 
calling for higher 
(RFT2) will operata. 
rectif'~"ters from being 
ternporary high vel tage 
could be caused by a line 

1 
~ELL ,l~ELEPHONE LABORATORIES !I INOO.RPORATED 
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UTlf 

:,'n1en 
be necessary to 
the (M.AN) 
to its (A 

Failu.;:"e of the regulator is indicated 
in llOA the power plant high-low 
voltage in 704 .. c plants ·bJ> the 
regulator a.ilarm (ground over uvAn 
lead). 

6 .. 6 Rectifier Failure ·Alarm 

of failure of the recti­
asso(~l.e;n;.e~a with a 

·Connected over 
the (G•) relay 

to disconnect 
tc start and 
conditions .. 

lead is also connected 
(G-) ··relay and over 

"'""'""""·~-u,.,., a.n·,audible and visual 
'dhen the fuse is re­

roctifier 'l!l'ill again function 
manner as outlined under 

(50-52 VOLT) key 
voltmeter relays 
to the appropiate 

·the operation of the 
the operation of the 

description of 
in CD,.S0720-02 and 
Discharge Circuit 
Circuit respectively. 

is also controlled 
If the discharge 

at a nominal 50 
be :removed from itj$ 
operation, the lamp 

discharge voltage has 
volts tor test or other 


