
CHANGJ:S; 

POWER SYSTEMS 
400 TYPE PLANTS 

DISCflARQE CIRCU.IT 
1 ... 25 AMPERE POS. AND NEG. 130V .. 

AUTOMATIC POWER PLA'NT 
!~lOA PLANT 

D. DESCRIPTION OP CIRCUIT CHANGES 

D .. l Changed Tables D and c to show 6-volt 
strapping and (D) and (E) Qpt1ona .. 

D.,2 Lead designation ror negative plant 
shown in Fig. 3B .. 

All other headings no change. 
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CIRCUIT DESCRIPTION · 
POWER DEVELOPMENT DEPARTMENT 

POWD SYSTEMS 
400 TYPE PLAITS 

DISCHARGE CIRCUIT 
1.:.25 AMPERES POS. AND NBO.. l30V-. 

AUTOMATIC POWER PLANT 
410A PLANT 

CD-80942-0l 
liiU!UUt D 

Append1x D 
Dwe;. Illu!llue D 

CHANGES 0.3 In Table o, extra pa:ralle:u. lti!IPI 
a.re ri'Mv,•« S.n iht l't.ftl• o .. 7 ohml · 

to 0 .. 33 ohms. D. DESCRIPTION Of CIRCUIT CHANOIS 

D .. 1 In Pie;.. 16, the "RPA n lead to tbe 
Charge Circuit 1a added. 

0 .. 2 In Pig .. 3B ehare;e tuae size opt1ona 
are added .. 

BELL TELEPHONE LABORATORIES, INCORPORATED 
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t !JI r DESCRIPTION 
t ILITIES DEVELOPJ~b!:N'T DEPARTII.EIT 

CHANGES 

POWIR SYSTEMS 
400 Tt~S PLANTS 

DISCHARGE CIRCUIT 
1-25 I.MPERE POS. AND HtG. l)OV 

· AUTOiu\'fiC POW~R PLaNT 
410A PLANT 

D. DESCRIPTION "OF CIRCUIT CHANGES 

D.l Pis;. SA was formerly part of Fie. 5. 

D.2 Lead sizes specified in varioua :f'iaurea 
are removed.. Table a E and P are added to· 

give lead calculation data. 

D.) In Pig .. 18 connection of the IDP lead to 
Fig. 12 ie added. 

All other beadinaa, no change. 

' BILL TELBPHONI LABORATOR!BS, INOOBPORATED 
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CIRCUIT DESCRIPTION 
FACILITIES DEVELOPMENT DIPARTMEII'l, 

POWER StStatS 
400· T'fPB PUN'rS 

DISCHARGE CIRCUrt l-25 AMPUl POS. AID lEO. l)OY. AVI'OMATIC POWER PLA.ft 
410A PLAIT 

CIU.IGIS 

A. CHANO&D AID ADDID' PUICfiOHS 
A .. l To add req'U1re~te tor negative 1)0 volt p1an~s with cella tor 10 ... 1..0 amp.. variable loads and l•2S aap. and 10-40 amp. fixed loada. 

D. DESCRIPTION: OF CIRCUIT CHANGJ:s 
D,. 1 In Note 111., opt 1ona tor 10 to 40 amp. 66 cell negative nta with variable loads added and tor l-2 aap.. and to 10 to 40' amp.. tor fixed loads added,. 
D .. 2 In Fig. 5, leads to Fig. JB added. 
D .. ) Titles added to Ji•tga .. 1, lB., 2, ) • 4 and s .. 

BELL TELEPHOE LABORA!'ORIBS., INCORPORATED 

In Fie. Bf reference on leads to Fig,. S ed .. 

0.6 In Fis;a .. 1 and lei. 177C network waa previou shown aa 181C network and in Pis;. 11 11 1 network waa shown aa lilF~ 
D .. ? In Ft&. 2). Ho .. 6 wire 1a specitled tor connection to Fig .. 17 .. 
D .. 4 Parallel connectors are ehown in Fig.. 2) f'or transit ion to larger conductors when required .. 
D ... 9 Note 11) added. 

All other b4!!11.d1nca, no change. 

, ••• 1. 
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CIRCUIT DBSCRIPT IOK 
PACILITIBS DEVELOPMENT DBPAR1.'MENT~ 

CD-809142-01 
Ia1ue , ... o 

Appendix 2-D 
Dwg.. Issue 13-D 

POWI:ft SYSTEMS 
400 TYPE PLANTS 

DISCHAROB CIRCUxT 
1 ... 25 AMPERE POS" AND NEG .. l)OV 

AUTOMATIC POWBH PLAJI'T 
itlOA PLAIT 

CHANGES 

A " CHANGED AND ADDED PUNC'TIORS 

A .. l To provide shunt resistor tor (T2) 
relay (Pig .. 20) to give longer 

release· time .. 

A .. 2 To specify s~c1al adJustment f'or 
{Hl) and (Ll J relays {Fig .. 18) to 

make relays release taster. 

A .. 3 To replace (Gl) relay (Pig .. 20) to 
isolate ground·patba or (Tl) relay 

and (Cl) contactor .. 

B.. CHANGES Dl APPARATUS 

B.l Replaced Replaced By 

( Gl) Ulf.90 :rel1.7 (Gl) u.-42 Relay 
(Fig. 20A) (Pia· 20B) 

BELL TELEPHONE LABORATORIES,. INC • 

DEPT .. 57140-SDV-HHS .. Pl 

C.. CHANGES IN CIRCUIT REQUIREMEftS OTHER 
THAN THOSE APPLYING TO ADDED OR 
REMOVED APPARATUS 

c .. l Operate current values tor (Hl) & (Ll) 
relays (Fig .. 18) were 7·5 Teat and . 

7 .. 1 Readjust and release values were not 
shown. 

D. DESCRIPTION OF CIRCUrf CHANGES 

D.l Pig .. 20A, rated f11Mrr. Disc .. " was 
part or Fig" 20" 

D .. 2 Fig. 20B was added. 

D.3 In Pig. 20, "P" option was added .. 

D .. 4 In Mote lll" Fig. 20B and npn option 
added tor +130V, 40 amp. plants .. 

All otl-ter head3ngs, no change. 

Prlated 1a u .. s ... A .. 
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c mcurr DlaCJtxrrxoa 
PACILITIIS D!VILOPMIW DIPAITittlft' 

CliAtiOIS 

B- CHANOU D APIW'fVS 

B.l fteplac•d 

Contactor Cl 1 Cl 
KS-5722 L7 

Contactor Cl, C2 
KS•5722 L8 

1Utp1ace4 IJ' 

Contactota Cl~ 02 
18•5711 Lll 

OOftti!.ICo~ ··. 01 1 Cl 
KS-.5711 .L12 

C,. CHANCES D ClRCUI': RIQUXRIMIITI 
O'rbft THAN Tl!OSJS. APPLfDIO fQ 
AJ)l)ED OR REMOVIl) APPARATUS 

c .. 1 In c1rcu1t :requtrtment• .. tor. Pta. 1 , 
"R" & "H" opttoc •ae "H~ optlon 

"Q" and. 1*Hi1 option was •QII!II cotton, and 
opt tons "R" & "0" and "Q '' & "a •• w.e:re not 
shown. 

D. DESCRIPTION OP CIRCUIT CHAMOIS 

D .. Ol In Pig.. ' and Pis. ,B, CHO ORD 
busbars were ahown t1~d togethe't' 

with No. 8 le~d des1g .. "D". 

D .. 02 In Pig. 9, "A" lead. was sho1m. ea 
a No .. 10 lead. .. 

D .. O} In F1g. 17, •u• and •o• optiona 
were added f'or ( Cl) and. ( C2) 

contaetore. 

B!LL TELEPHONE LABORATOR liS, IJIC .. 

• i 

CD-eo9.42·01 
Ieunie , ... D ' 

Appendb 11!"8 
Dwa. Ieeue l2·B 

' ( 
D. 04 In t1t lee tOJI PiS a. 20 end 21 • · t 

"contaetor• wa1 ebo• ae "oont~aetor•, . ~ 
D.Q5 In rts. 17, "A" lead to rts .. 2 ~ 41, wae Jlo, 6 lead.. ~ 1 1 

i 
1),.06 In. Pta;. 21, ,.A" lead to Pts. 2 or If.! 

waa Ho.. 6 lead and "A • 1ea4 to' :Pta .. !. 
8, 9 or 10 Will Mo. 8 le1d- , ~ : ., 

' l ~· : 
1).07 In 11&.. 22.,. .. 022 ohm rea1atance lval'P'• 

ot RlA.,. R2A, . RlB end R28 ree11p~r1 ~ . 
were 1ncorreotl7 shown as o .. 22 ohm... ~ j P ; 

D .. OS In table •n• h4!U:!I41ns, Ho .. 8 w'1f~ wa~ 
shown !U!I' No.. 10 wire... : j ~ 

D .. Q9.· · .In t .. ab. le "s•, "Strapping to~ ~·· lt:.' ":\l •. waa added to he a ding tor termfnlla ~. 
A, B and c. . j ;t : 

D .. 10 lote 112 was added.. , ~ i. , 1· ~: 
: ,J' ' Jhll In Mote 111, "H" option waa eetded 1n · 

table tor "+l:!'OV variable load i : 
66 cella~ 1 ... 25 amps. load .. • Pig .. 16 was 
removed rrom table ror -130Y VJ~u:•table · load 
tor both 70 cella and 66 eells l-25; a!np .. 

D .. l2 In Jote 108, "G" & *ft• opt1o~e ~" 
added. : i 

! ' 

I , 
l 



CIRCUIT DISCBIPTIOI 
PACILITlES DEYELOPMI::MT DEPAR'l'M!NT 

CD-80942.01 
Ia1ue )•D 

Dwsjjf Ieaue n•D 

POWER SYSTEMS 
400 TYPE PLANTS 

DISCHARGE CIRCUIT 
l-25 AMPERE FOS. AND NEG. lJOV 

AUTOM\ 'l'IC POWER PLANT 
410A PLANT 

CHANCES 

A. CHANGED AND ADDED FUICTIONS 

A.l This circuit waa revised to provide 
for increasing the capacity of the 

positive 66 cell plant from 25 to 40 
amperes. 

A.2 Provision la made tor operation 
with a positive or negative 70 cell 

battery. 

A.) Provision is made tor use with new 
two-group resistor panel in place 

of the three-group resistor panel,.. 

B. CHANG!!;:.i IN APPARATUS 

B.l Added 

Fig. 1E 11 1F 11 )B, 17 1 19, 20, 22. 2) 

B.2 Table A changed to add fixed fuse 
capacities .. 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l Fig. lE was added to ahow 4 cell 
CIW(F Groups for 70 cell battery 

operation. 

D.2 Fig. lF was added to show :reaiator 
groups for 70 cell battery opera­

tion. 

D,.) Fig .. )A we.s part or Fig .. )., 

Note 107 rated bMfr .. Disc." re• 
placed by note 111. 

D.5 "J" option added to show 70 cell 
battery bnd "K" option for 66 cell 

battery,. 

D.lO Fig.. 20 added to 8hov eontact,or 
control circuit tor Fig"' 11"' 

D.ll Fig .. 21 added to ahow eontactor 
and control circuit tor Fig.. 19. 

D "12 Fig.. 22 added to ahow two-group 
resistor circuit tor 10-40 ampere 

66 eell p1anttJ. 

D .. l) Fig.. 2) added to show two-group 
CEMF cell ~J.rcuit tor 2.5-40 

ampere b6 cell plants .. 

D,..l4 Notes • added. 

All othE-r headings under Ch11ngee, no 
change. 

1. PURPOSE OF CIRCUIT 

1 .. 1 To cover a 1)0 volt power disM 
charge circuit for 1 ... 25 ampere 

positive or negative 66 cell battery 
with provision for increasing capacity 
of ])OSitive plant to 40 ampere!!.,. 

1.2 To cover a positive or negative 
1)0 volt power discharge circuit 

for 1·25 ampere loads with 70 cell 
battery .. 

2. WORKING LIMITS 

2 .. 1 The limits for this eupply durinc 
emergency operation are 125 ... 135 

volts .. 

FUNCTIONS 

),.1 To provide a regulated battery 
eupply for poeitive or negative 

1)0 volt supply for fixed or variable 
loads with either a 66 cell or 70 cell 
battery. 

D.6 Fig. )B added to show charge eireult 
connections for reetifie.rs 6. 7 lind 4. CONNECTING CIRCUITS 

D.? Fig. 17 added to show contactor 
circuit tpr 40 ampere plante. 

D.S Fig.. 16 added to show voltage eon• 
trol circuit for Fig .. 17 or 21 

eontaetor circuits., 

D.9 Fig. 19 added to show two ... group 
resistor circuit for 1 ... 25 ampere .. 

66 cell plants., 

4 .. 1 Charge Circuit SD-f!094) ... Ql. 

4.2 Alarm Circuit 

rging Circuit 

DESCRIPTION OF OPERATIOM 
!),. GENERAL 

This eireuit ia automatic in opera• 
tion and may be used in unattended 

Printed in 0. 8. A. Pqel 



.~,., It uses a regulat.ed tube recti• 
tier or the grid controlled typf! to 
autom~tically flor.t and charge a 66 cell 
battery. 

'l'bree groups of three counter-cella 
each are in series with ·arlable loads 
and are automatically cut in and out a1 
I"EttlUired to maintain limite of 125 ... 1)5 
volts. it'or fixed positive loEJds, the 
counter-cella may be replaced by re• 
Si$t.Orl!lt• 

'l'he positive 66 cell plant, may be 
modified to iru::reaf;c ita cnp;:•city to 
40 amperes with the Ct;JI;D' cells or 
resistors in two groupfl instead of three 
by specifying figures au coverE-d in the 
circuit notes. 

'l'he 25 ampere plant may lie modlfied 
to work wi'th a 70 cell bat te1•y with 
three groupe of counter-cells for vari­
able positive or negative loads or three 

ps or resistors for fixed positive 
oads,., 

Non~ally the battery is t"loated by 
rectifiers described in the circuit 
description for the connecting charge 
circuit cu-e094J...Ol .. 

'l'he rf!lgulatine: leads to the 
charging units are run direct to the 
battery terminals and the 66 cell 
b<.!ttery floated at 142 volts. 'l'he 70 
cell battery is floated at 151 volts. 
Under thifl: condition. in order not to 
exceed circuit limits or 125-135 volts, 
one or more .group!!'~ of C~MF cells or 
res b:tors are inserted in the dif.chEJrge 
circuit. The operr•tion of' these CEMF 
cells or resistors is automatically 
controlled as described below. 

t,., CE.JVU' CLLL Oh Rl!:SISTOR COI'l'ROL 

6.1 Control ot 'l'hree CI!..Mt' Cell or Re­
sietor Groups (Fig. lS, 10, lE or 
lF) 1•25 Jwrps. 

With the eireuit a.s, shown in Fi&• 
1, all CtMF ups ~sre ln series with 
the load... s condition occurs when 
the battery voltage 1 s high durin,; 
periods of ove ... When the volt-

the battery lowered on com• 
ion or e due to power 
ure .or rect fier failure, rflley 

(VRl) makes its low contact opetating 
relay (Ll). Relay (Ll), then places 
battery on the locked up eontnct ot 
the (03) relay caustn1 the latter to 
release. 

Release of the (G)) rf!lay catU!Jel 
the (C)) relay to operate thereby 
abort e CEMP cells or re ... 
aisto·r ) and raising the output 
voltage accordingly, Operftion ot the 
( Cl) rel.:.y alao r•ovee battery from 
the windinc of the (T)) relay relflaaina 

Pap 2 

it, If the pcwer or low voltage condi· 
tion continues until the low voltage 
contact or the (VHl) relay is made a 
second time,. relt~Y ( Ll) wi 11 &fain op• 
erate placing battery on the locked up 
contact of the (02) rel4E•Y causing the 
latter to release, Ji.elea:::;e of the (G2) 
relay places ground on the (C2) relny 
operAting :it and shorting out three more 

- counter-eellll or rEHdEttor (H2) thereby 
raising the output volta~e. O~ration 
of the (C2) relry also removes bettery 
from the ('1'2) relay rt~leasing it.. If 
the power failure continues until {Vkl) 
mAkes it.£ low contf,ct a third ti.me • (Ll) 
will ne;aiu opnr<"~te to rfllease (01) 
erate ( C 1) and short out one more 
group or resistor (kl)again r~isinr the 
output voltag. e.,. Operation of (Cl) relay 
releases (Tl) irel and if low voltage 
continuE::s until ( ) maker. its low con• 
tnct a fourth time, relay (Ll) will re ... 
main operated since there are no more 
Ct:Ml'"' groups to eut-out to rai~e the 
voltage and an alarm will be giv~n after 
relays (Dl) and (D2) of Fig .. 18 op~rate 
and ~Dl) rele.uses again to oper.r~te relay 
(VAl). 'I'his alarm will c.:>nttnue until 
the voltage is rai<f':ed or the alarm cut ... 
off key is operated.. On rPsumption or 
charge as the battery voltngc is raised 
(Vlil) makes its high contnct operating 
relay (Hl). (Hl) opt>rated plnces ground 
through th~ back conti!'lCt of the (Tl) 
relaf eausing.the (Gl) rel~y to oper-
ate {Gl) relay operated locks up through 
its secondary winding to ground and re­
moves ground from the windinr,: of the (ClJ 
relay releasing it.. Release o:f the 
(Cl) relav

1 
inserts ) Chllitf' cells or re­

sistor (R ) in the discharge circuit 
reducing the output vol tae;.~e, It also 
places battery on the ('1'1 J relay op­
erating it. If the battery voltage 
again rises to the point where (VRl) 
atrain makes its high contact, relay 
(Hl) again operates placing ground on 
the windinr of the (G2) relay operating 
it and th .. ,·reby relear:ing ( C2),., Rela 
(C2) relfiased inserts the second 
group or resistor (R2) reducint: the 
voltage and rcleasinr, (VRl)., Relay (0::!') 
operated locks up ovf!'r its seeonda.r:r and 
relay (C2) relf:!ll&ed opfl'rates relay (T2). 
Should tbe voltage continue to be raised 
until the h contact. of (VRl) is again 
made • the th rd CJ;;Mlt' ·group will be cut 
into t.rhe discharge circuit to red uee 
the load voltage in the same manner as 
for the previous groups.. Should the 
battery be charged to such a high voltage 
as to c~use the hi&h contact of (VRl) to 
make wh~n all CI::JO' groups are in circuit • 
relay (H) will remain operated and an 
alarm will t~ given after time delay o£ 
the (Dl) and (D2) relays. 
6..,2 Control o!' Two CEMF Cell or ihusietor 

Groups 1•25 Amperes (Fig.. 18, 21 a. 
19) 
Witb a normal or high voltace con­

dition both contaetor~ are releaaed as 



shown. When tbe voltqe at the batter, 1e 1 ,. (VRl) •akee its low contact, rt~la operates and :places batt on t locked up contact ot relay ( causing it to release.. T'he rt~leale ot the (02) relay causes the (C2) relay to operate thereby shorting out resistor (R2) and raising the output voltage. Operation of the ( C2) rela7. re,•oves battery f'rom thft (1"2) relay relea it.. The next operation of (VRl) ts low eontect again operates relay (Ll) to release (Ol)i operate (Cl) and short out resistor (R ) .. Operation or (Cl) l"Ftlav releases (Tl} relay and reopera­tior. of (VRl) on its low contact cauAea relay (Ll) to remain ope:r~ted since there are no more resistors to cut out to raise the voltage .. 

An alarm will be given after re .... lays {Dl) and (D2) of Fig .. lB operate and (Dl) releases again to operate r9lay {VRl). 

As the battery voltage is raised (VRll makes its hi contact opetating relay {Hl) which ces ground thru (Tl) released to operate relay (Ol) which locks.. Relay (Gl) operated re­leases relay (Cl) which cuts in re"" sist.or (Rl) and operates·relay (Tl). It (VRl) again makes 1 ts 1'-.. igb contact 11 (Hl) again operateslf operating (G2) relay which locks and releasee (C:Z) relay cut in Resistor (R2) and operating re ay (T2).. Should the vol­~e high enough to operate (VRl) on its high contact again, an alarm will be given after a time delay by relays (Dl) and (D2) .. 

6,.) Control ot Two CEMF Cell or Re-sistor Groups 10-40 Am res . (Fig .. 17,. 16, 20 and or 23) 
Under condi tiona of low voltage when (VRl) makes on its low contnct lt oper&tes relay {Ll) which connects battery thru relay (T2) operated to the winding ot rela! (G2} causing ( ) to release. The re ease of relay ) deenergizes relay (T2) which is a slow release relay.. The release of relay (G2) also closes ground to eontactor (C2) which operates to short out Re­sistor (R2) or CEMF cells (GR2) and increase the output voltage.. Relay (1'2) is mE:tde slow release to allow time for the (C2) cont&ctnr to operate, reduce the output voltage, and permit (VRl) to release relay (Ll) before relay (1"2) extends the path to cut out the next resistor or counter"""(;ell group .. 

The next operation or (VRl) on its low c.ontact fi.gain oper;lten relay (Ll) which connects battery thru (Tl) and (T2) released to shunt down :rAlay (Gl). The release of ( Gl) crperatea contact or ( Cl) and relay ( Tl ) • Cont.actor { Cl) shorts out resistor (Rl) or C¥J.Uo' cells 

(Gal) thereby ra1eift.c th• out volt•P• lhaoperat1on ol' (VRl 1te low contact causes alarms to be slven as above. 

Aa the battery voltace 1a rat;aed 
111 (VRl) makes 1te high contact operatiq relay (Hl) 'Which connects ground thru relay (Tl) operated to operate relay ( 01) vhieb locks. Relay ( Gl) in . _ operllting releases contactor (Cl),to cut in resistor (Rl) or CEMF cells (GRl): u4 reduce the o t voltage and alec starts relay 1) releasing. Relay ( Tl) is made slow release to allow time tor contactor (Cl) ·to release reduce the output voltage and get off' its hi&h. contact to release- relay (Hl) and remove the ground on lead "H"' before the path , is closed to operate relay ( G2).. The , next operation or (VRl) on its high ·. contact operates relay (Hl) which operates relay (G2) thru (Tl) and (T2) released. The o tion of (G2) locks (G2) jl oper&tes 2) and rell!asEu!l con• tactor (C2) cuttinf· in resistor (R2) or CEMF cells ( OR2 and reducing tb'J output voltage. 

Reoperation of (VRl) on its hi&h contact gives alarms as above,. 
1. ALARMS (FIGS .. lB, 7, 11, 12 1: 16) 

This circuit includes alarme to in ... d1cate trouble conditions with individ• ual lamps for different Alarms and cut• ott keys to silence audible alarms and bring in guard lampe until troubles are cleared,., 

A high-low volt alarm, Fig. 1811 will indicate load lt limits in ex• cess ot 125 ... 135 volte.. float voltage alarm. Fig. lB, will indicate 66 cell battery limits in excess or 139 ... 146 volts or 70 cell battery limits in ex .... cess or 148 ... 156 volts.. This latter alarm contains a cut-off key as de ... scribed in the prP-eeding paragraph. Voltage alarms may be caused hy power , failure, rectifier failure, blown charge fuses or battery c!reuit open .. 

AlEuu type ruses will indicate trouble due to blown fuses and will be indicated by lamp FA,Fige. 7 or 12. A rectifier alarm will be indicated by lup RECT.. FAIL. whenever failure ot a rectifier shown on the charge c1r ... cuit connects ground over lead D in Fig,. 16 to operate relay (RCT). eration of the RCT ACO keys euta-o t t.he audible .11!1lArm nnd loeks up relay (RC) to bring up a r;uard lamp.. After t.he trouble bas been cl('dU"ed unlocking relay (HC) the circuit returns to normal extinguishing the guArd lamp .. 
An unbalance alarm per !'"ig. 11 provided tor plants of both positive and negative polArities will indicate 
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an unbalance between the voltage• ot 
the two polarities in excess of S. volta. 
Operation of the VOLT ACO key will si• 
lenc:e the alarm and bring in a guard 
lamp which will be extinguished when 
the circuit returns to normal. 

S. LO\ D DISTRIBUTION 

Figure 8 covers the load distri ... 
button for plate eupply with filterlnc 
to permit cou.on plate and positive 
telegraph or s ing supply,. Two 
capacities of' rs are provided 
with multiple fuses as required. 
Figures 9 and 10 cover load and fuse 
distribution r~r positive and negative 
telegraph .. · Figures 13 and 14 provide 
circuit connections tor watthour 
meters when apecifi~. 

BILL BLBPHOII LABORATORIES, DC. 

Pap 4 ...... 

9.. ADJUSTMENTS 

Circuits per Fi ,. lF, 17'or ;!l are 
equipped with swit a which penti't the 
discharge lead to be connected thru and 
to remove battery from the resistor!! 
or C:i;JO• e ells per l'*ig .. 2),. This permit a 
sate ehnnging of resistor taps without. 
interrupting the discharge circuit. Tbe 
float voltage s hould be manually re .... 
chu::ed to keep the load voltage w1 thin 
li=its of l2S-l)5 voltl While a CF~ 
group 1a shorted out. 

The switches in Figs. 17 & 21 also 
disconnect battery from the contaetora 
to facilitate maintenance but with Fig.l 
the contactore remain at l2S-lSO volt 
potential to sro.und. 


