CIHCULT DESCRIPTION

FACTLITIES DEVELOPMERT DEPARTHENT

POWER 3787848
100 TYPE PLANTS
CHARGE AKD DISCHARCGE CLRCUIT
10, 20, & 30 AMPEUES . 48 VOLYS
1050 PLANTS

CHANGES
D. DESCRIPTION OF CIRCULT CHANGES

0.1 Hote 216 addsd to limit the number
of switchbosrd positions Lo 10 on
a single fuse,

A11 other headings, no change,
BELL TELEPHONE LABORATORIES,-INC.

DEPT, 5232-CPK-JMD-GC
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CIRCUIT DESCRIPTION
FACILITIES DEVELOPMENT DEPARTMENT

CD-81134-01 |
Tssuel-B !
Appendiz 3D §
Dwg. lszsue 98

|

POWER SYSTEMS
100-TYFE PLANTS
CHARGE AND DISCHARGE CIRCUIT

10, 20 AND 30 AMPERES - 48

YOLTS

105 D PLANT

CHANGES
A. CHANGED AND ADDED FUNCTIOHS

A.1  To add control lead to inverter start

eirenit from {48V GLl} rectifier which
serves to turn on inverter which is used in
de¢ power service areas, during no-call per-
iods to maintaln battery voltage above low
alarm limit, )

A.2 To add conneetion between (CONT 1)

fuse and terminal 12 of [TSl) termi~-
nal strip for control equipment in supple-
mentary bay.

A.3 To change Figure 22 to provide single
{THP} lead and to add (AUZ) lead for

20 code ringing.

D. DESCRIPTION OF CIRCUIT CHANGES

D.01 In Mote 102, reference to "J% option

added,
0.02 Note 117 added,

5.03 In Note 207, refersnce to ¥(" lsad

added.
BELL TELEPHONE LABORATORIES, INC.

~ DEPT. 5740-MTA-JMD-LY

Frinted in U.3.4,

D04 ®=gm ﬁ§ti$§ba§§§§ in Hobe 105. .
D.05 In Figure 2, comnnection from {CONT 1)

fuse to terminal 12 of (T81) terminal
strip added. .

0.06 TIn Figure 2, (MS] control lead added
to inverter start sirsult from

{487 GL) prectifier.

D.07 In Flgure 22, reference to 356A dial

gffices removed.

0,08 In Figure 22, "THP2Y lead changed to

#RUXR lead.

D.08 In Figure 22, "IHPY lead Lo ringing

sireuit was WPEPpIE, .

0,10 In Table A, fuse desigpations WIRPH®

and TAUX® For Flgure 22 were previ-

ously shown as "TRPLY and®IRP2Z™.

D.11 In Figure 2 office ground formerly not

shown was fixed as No. 8.

A1l other headings, no changs. -
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CIRCUIT DESCRIPTION :
FACTLITIES DEVELOPMENT DEPARTMEN

POWER SYSTEMS
100 TYPE PLANTS

¢p-8113k-01
Issue §-B
Appendixz 1-D
Dwg. Issus B-D

CHARGE & DISCHARGE CIRCUIT
10, 20 & 30 AMPERES . 4B voLTs

1080 PLARY

CHANGES
&. CHANGED AND ADDED PUNCTIONS .2
A.1  To.add Fig. 22 to cover a 3554 dial 0.3

office for use with BOSF ringzing )
plant and alsoc cover the %584 opr %864 dis)
office with BOGE ringing plant. D.4
A.2 To change leads to aé%tgyg gut-off

cireult in Pig. 15 from No. 6 to n.5

Ho. 14 gauge to agree with leads formerly
furnished with 105C plants.

D. DESCRIPTION OF CIRCUIT CHANGES

b.1 Figure 22 and Hote 215 added.

BELL TELEPHONE LABORATORIES, INC.

DEPT. 5THO-SDV-JMD-P1

BFrinted in U.5.4.

In Table &, Flg. 22 was sdded.

In Pig. 12, reference to JEA21PT Hing
BEguipment was added.

Reference to ?2%9 22 sdded in Notes
107 and 115, i

In Fig. 1B, leads %o battery sut-off
giroult wers Ho. & gauge.

A1l other headings, no change.
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CIRCUIT DESCRIPTION
FACILITIES DEVELOPMENT DEPARTMENT

€p-81138-01
Issus &-B
Dwg. Issus 7-3

POWER SYZTEMS
* 100 TYPE PLAKTS
- CHARGE & DISCHABRGE CIRCUIT
10, 20 & 30 AMPERES - 48 voLTs
105D PLANT

CHANGES 4 :
A. CHANGED AND ADDED FUNCTIONS

A.l To add rectifier gutoff feature for
rectifiers (88vol), (48va2) amd

A.2 To provide separate fusing ["0" option)
for battery sutoff in fig. 14,

A.3 To specify 30 ampere discharge fuses
for figs. 12 %o 17.

A To remove "B" and "0" leads associated
with battery cutoff sircult not a

part of this plant.

B. CHANGES IN APPARATUS

B.1 Apparatus per figs. 14 and 1B rated
"Mfr. Dise."

B.2  Apparatus per figs,'lﬁ and 1F added.

D. DESCRIPTION OF CIRCUIT CHANGES

D.1  In table A, "E" and "L" options and
30 amp. fuse added at fuse no. 2

for figs. 12 to 17, "H" option added for

fuse no. 3 for fig. 1h.

D.2 Wote 116 added.

D.3 At figs. 14 and 1B, "Mfr. Disc.”
rating added.

D.4 At figs. 1C and 1D, "A" and "B"
options added.

D.5  Pigs. 1E and 1F added.

D.6 . In figs. 1B and 20, "A" ang "p"
options added st Jjunction box.

D.7T Im fig. 14, "6" and "H" options added.

D.B  In figs. 1%, 15 ang 16, "B" ang "g*

leads associated with battery cutofs
which are not a part of this plant were
removed.

D9 In fig. 1%, "B" and "0" leads

("X" option) are specified to battery
sutoff cireult for 701A PEX with 605
manual section only.

sii other headings under Changes, no
change.

BRani

1. PURPOSE OF CIRCUIT

1.1 To provide charge and discharge

, eireult for 10, 20 and 30 auperse
48 volt power plant to supply battery to
No. 12 switchboards, 605A Manual PBis;
TOLA, 7114 and 7HO disl PBYs, 3554 and
E564 community dial offiges.

2. WORHING LIMITS

2.1 The working 1inmits of the cirouit
arey

4h-52 for 3554 and 356A Community
Digl Offices. ;

41489 for TOlA, T1li and 740 Dial
PBs.

Bo.52 for G054 PRY.

k288 for Mo. 12 Bwitchboard.

34-52 ror Bl Alm. and Control
System,

3. FUHCTIONS

3.1 To maintain the battery voltage
within the sbove limits,

k. CONNECTING CTROUTTS

B.1  Rectifier cireuits
: Alsrm osircults
Hinging eireuits

5. DESCRIPTION OF OPERATION

5.1 Figa. 1A, 18, 1C¢ and 1D sover s-s
service conhections to pectifier
(48vGl) and different arrangements of
ringlng and ealculsgraph equipment as :
required. (RECT CUTOFF) switches 1in figs.
1A to 1D apd figs 18 and 20 provided for
manually disconnecting rectifiers (48vG1),
(48vee) and (48VYG3) for maintenance PUPpOBEE
Flg. 2 shows the exbernal connections teo
rectifier (BBVGL) for connection to the

" battery, loads and supplemental csharging

units which are covered by other filgures

on this oireult. Ruoctifier (4B8val)
described in detail by CD-B1138-01 18 a
regulated electron tube btype rectifier

rated 10 amperes intermittent and B amperes
eontinuous. It charges and floats battery
{(4BVA) in Pig. 3 over charge leads A and B
as well as supplemental batteries per Fig. ¥
when furnished for additional battery:
reserve. It alec ineludes discharge fuses

supplied Tor battery in Fiz. ave
seggfage discharge ggaé ésg ?ggg§ ?%sss

&

Frinted in ¥.8.4. Page 1
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distribute battery t¢ various load ap-
plications per Figs. 10-17 which together

‘with their assocliated notes are for the
‘wmost pary self-explanatory.
*11,;1%,15,35 and 17 lead ¢ to ringing equip--

In Figs. 10,

ment is connscted fo charging side of

batiery ground instead of office ground for
nolse ressons. ]
designations and comnecting information for

Pigs. 10-17 inclusive. Rectifier (48VG1)~ = =~
also provides control forcutting a counter. .

ENMF cell (38V CEMF A) shown in Fig. & -
intoe the dlscharge e¢ircult to reducs the
load voltage or to permit raising the
battery voliage for overcharging. As
desoribed in CD-81138.01 this is sceom-
plished in two ways.

“41) By use ‘of switch {TST) in the

o ivPrestifier “which changes the - _
‘rectifiler s regulated point from the

LIoEd pldebo the battery side of the
CEME cell and ingerts the CEWF . cell in
the dilscharge circeult to reduce the load
voltage by about bwo-volts below that of
the battery for low voltage check of
swiltohboard relay adjusbments.’ L

{2) By use of overcharge cobnbtrol which.
holds the load regulsated at normal
yayoltage bul ralseés the battery voltage
by inserting the CEME cell in.the
cabiseharygs elircult so that the battery
voltage will be sboub 2 volts above the

regulated load voltage. - =

5.2 When supbplemental’ rectifiers are
fuprnished for additlonal plant
capacity;, Fig. 18 covers reetifier (48vaz)
and Pig. 20 covers [48vg3). Fig. 5 covers
a supplementary babttery string for use with

(48vG2} and thisé battery string is
paraslleled with bhe Initial battery but is
connected directly to (48Ve2) for charging
over sgparate leads AD and AE. 4 supple-
mentary CENMF cell (4BY CENF B).is shown.
in Fig. & for paralleling with [4BYV CEvP A)
when the increased load mskes this desirabla.
Additional load fusifg; shown in Flg. 18
supplled over lead P from Fig.. 3, provides
overflow fusing where fuses in Flg. 2 are
insufficient. These fumes are furnished .
as reguired for thelr particular applica-
tlong.. Feilure of these fuses 1s alarmed
over lead JA tylng in with the discharge
fuge slarm. covered.on the rectifier olr-
culf and connecting to the office alarm
eirpuit through the various load figures.

Rectifier (4BVGZ) is brought in on an

~ sutomgtic basis in two ways.

(1) Full load on rectifier (48ve1). This
... causes relay (ST1) in PFig. 18 to
Spegrafte from potential across ballast
lamp An rectifier (48VGl). Rheostat, .
{ST1 ADJ) in series with (ST1) relay
windlbg leads (ST1) and (S72) to the
ballast lamp, will be adjusted to cause.
relay (971) to operste when-rectifier
cutput is approximately

¥

aoperes. ,

e ety
T T

Page 2w

Table A shows detail fusing, .. -

Relay (S7T1) operated,.econnects ground

to relay (572) operating (ST2) which in

turn causes ralay (87%) %o operate and

bring in rectifier (H8Ve2). Relay (392)

operated, opens relay (871) winding

slronit, releasing [571) bubt relay [872)

remaing operated, losked %o ground on

its 17 and 2T contects. BRelay %3%? Op=

‘erated also inparts resistance (R1l) in

- the regulating circult of rectifier
{BBVEL) causing that unit to operate st
maximum output. This means that {&8val)
will operate a8t full oubpub current until
the babtie is ralsed sbove 852.5 wvolts
and ?@1&3?%S%§§ is released. Reobifier
(48vaz) after its warm up delay sssists
rectifier {48vG1) in charging the battery
and retwrns the battery to normal float
voltage of 51.6 volts 1f the load and
charging requirement iswithin its. .-
capabllities. IT ths load is sxcessive,
then the battery will help supply the
excess over and above thé sum ol ths two
rectifier outpubts and the volltage will
drop actordingly. When the load decreases
the battery will agaln be-gharged. “VWhen
the load decressesn bt thilpoint where
rectifier (48VG1) raises the pattery .

. voltage to 52.5 volts withregiifier

:%35238¥§§g~%§»g%&éuéatga%giéﬁég’ﬁgéﬁifigg

LBvoz) 18 cutoff and [BBVGL) 1s réturned
to float regulation st 51.6 volts. This
iz accomplished WY "the voltage relay {VR)
in rectifier {4EVG1l) making its high- -
.eontact .at 52.5 volts and  conhecting low

”'“véiﬁggé'%a§%é§§ over lead [HVY from Fig. 2

to operate reley (H) in Pig. 18, Relay
,E§§;§§g:a§%$§ removes battery from rélay
© (8T2) relessing 1t and thereby cutbing-
resistance §§3% out.of (48vaL) regulating
gireult reburning 1t to normal over lesd
REG 1,.1B and 3B of (8T2), 'Cutting off
(48ve2) by releasing relay-(8T3) ‘and . o
opening rectifier a-c input. - Upodr. refuin
of float voltase, the voltige velyy in
48vel) releases, in turn releassing relay
H; returning the ecireult Lo normsl with
L8ve1l) earrying the load again. ¢

(2) Low battery voltage whethér 'due to
rectifier (48VG1l) failice or other.
reasons alsc cuts in rectiffer (8Bvoe) "~
by Qﬁﬁ%ésﬁiﬁ% ground from relay (L) in
rectifier (HOVGL), whieh operates .when.
the voltage relsy therein nakes 1ts low
contact, over lead 873 to opersie relay -
éﬁfé}g Relay 572 . operated, brings
48vG2) 1in as described above and high
~voltage cuts 1t off again in the same - -
manner. ; ¥ e

5.3 Rectifier (4BVG3) when furnished is

cut in by overload on (48va2) or by .
low battery voltage in much the Bame way
as {(48vG2) was cut in as already described.
Low batbtery volbage operates the low con-
tact of the voltage relay and relay (L) in -

rectifier g§§§$zg and aconnects ground over ...

leads (87%) and (8Th) to operate. relay (B9
in ?§g§ 20 and relay §$¥§§ in Bl 3% sgﬁ?ﬁi
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cuts in both supplemental rectiliers
{48vaz) and (48vas). Rgigg {575} oper-
ated, converts rectifier [4Bva2) to full
cutput in the pame ga%¥%§§t relay [(872)
gonverts rectifier [B8VEL) to full ocutput
as slireasdy described. Reetifier (4BVG3)
regulates the babtery as long as the load
requirement is within 1ts outpult pange.
When the outputs of (L8vyg1)} and (h8va2)
excesd the load with (38VG3) at zero
cutput, the batbtery voltage 13 ralsed o
52.5 volts and relay (H) in Fig. 18 is
operated. Operated relsy (H) removes
pattery from over lead (875) %o release
relay (8T5). Relay {H) alsc pemoves 1ts
battery from relay (S7T2) but relay (HO)
in Fig. 20 which 18 a slow release relay
nolds battery on relay iE?ﬁé to keep 1t
operated while rectifier [(BBVG3) is being
cutoff and rectifier (43VGE) 18 being
returied to normal float voltage through
removal of resistance {R2) from its
regulating eircuit. Relay (HO) should
nold until the battery voltage drops
sufficiently to releaps relay {H]} which
again places its battery on relay [872)
£6 keep 1t and vectifier [B8VOR) opersting.
Relay {HO) then releases and retumns

Pig. 18 to: the econditlon shown. Relay
{8T%) in operating, releases relay [57%4)
and it will be noted that relay (STh)
sannot again be cperated until relay (HOJ
is relsased. This provision assures tinme
for rectifier (HEVGZ) to return to float
after relesass of velay é§§§§ permitting
balliast lamp drop in [(38ve2) to bs re-
duced sc that when relay [HD) does release
and close the winding circeult of relay
{874} should not opesrate. Without this
feature, rectifier [(L8VG3) might hunt in
and out. Reetifier (4BV02) will now carry
the float until the losd is decressed to
the point where 10 $too is cutoff. -
Rectifiers (4BVG2) and [(BEVG3) are both
regulsated electron tube Sype rectifiers
similar in opersbing charscteristies o
{4B8y31) but eovered by SD-B0606-02 and
deseribed by DD-BOBDE.QZ.

5.8  Rectifiers (48VE2) snd {(4BVG3) ave

normally cubt in and oubt automab-
ieally but either wmay be held in con-
tinuous operstion by manually operating
switeh (4Bvcee MAN - NOR - L8vo3s MAN)

- AUTO

to the position desived. The chiefl pur-
poss of this manual switeh 1z for sd-
Juasting pectifier oulpubs ss desoribed
below under part 6.

#‘ﬁgﬁ Alsrms sre glven for fuse fallure

and high-low batiery voltasge. In
most applications, these alarms are
gombined and batlery through a 500 ohm
registance 18 sent over leads FA o the
sffise alarm olireults as shown in the
Ioad figures 11 to 17. SBeparabte fuse
and voltage alarms may be ussd snd in
this case fuse slarms are sent s babiary
through 500 ohms over slarm leads FR and

both of thess relays released,

voltage alarms over leads HLVLI where hio
delay is-degired or HLVE where delay is
desired. FRectifier [UEVGL) covers these
alarm sonnections when no supplemental '
rectifisrs are furnished. When Fig. 18
iz furniphed option "7 sende batbery,
with relay (H) operated, through 500 ohms
over lead HLVI to Fig. 2 where 1% straps

to lead FA oand to the offles alarm clrould

for g conbined fuse and voltage alarnm.
With relay [H) opersted battery 18 slso
sent over lead E to light lamp [ALM) in
reotifier (4BVOL ). 4 blown fuse will
also light this lamp through back con-
tacts of relay (L) in rectifier (48vVaL)
in seriez with lead J and vack contacts
of relny (H) when relay {E)} 1s released
over lead B to said lamp in (L8VGL). When
sgparate Tuse and volbage slares sre re-
gquirsd, opblon "I" in Flg. 18 sends ground
ovar lead HLVI to office alarm sirculis
whan relay (H) operates and no delay 1s
furnished for this alarm or option YV
gends batbery through 500 chms when the
slarm olvoul? requires s battery algnal
over lead "HLVL" for %his alarm. When a
delay is furnished "PY option also sends
ground over lead HILVI to the delay oir-
cultt in {(BBVG1) which in turn mends alarm
out over lead HLVE. With ssparaete voliage
and Puse slarms, gsries olreult srrangss
ment of babiery over lsadse E and J to
Flz, 18 permits common use of lamp {ALM)
1n (BBVGL) for both voltage and fuse
indicabtion without intercommsciing the
faitlure slgnal. That 1s, opspation of
either relay (L} in the vectifier or (H)
in Pig. 18 cute off the fuse alarm
aireult from lamp [AIM) but lights this
Ismp o Indicate volbage alsrms and
fallure of & fuse lights this lamp with

& Blown
fuss in Plg. 18, will in addition %o
Iighting the {ALM) lawp in {80VEL1)} recti-
fier, alsoc light the [BA) lamp in Fig. 18,

6. ADJUSTMENTS
6.1 Rectifier (4EVGL) when used without

supplemsntal rectifiers is adjusted
in sgcordance with UD-BLI3B.01. o

6.2  Wnhen supplemental (48V02) restifier
ig furnished. S

{1} Adjust [(BBVGL) to regulate at normal

float of 51.6 volts by means of its
{ADJ VOLTS ) rheostat. AdJustment should
be made with rectifier oubput between
4 and 7 amperes depsnding on the line
voltage as coversd in CD-B1138.01. Ir
load at tlme of adjustment reguires
gréater surrent, use supplsmental
rectifier (B8Y02) to help carry the load
%ﬁ operating switch {(HOR AUTO) to
{h8vae %éﬁi position and then blocking
?%Esg (372} nonw-operated. Raise output
of {BBVEL) with (ADJ VOLTS) rheocstat o
B amperes and hold at this value while
ad justing rheostat (871 ADJ) so that

Pags 3
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relay {ST1) just operates on the 8 ampere
drop on the ballast lamp in (48vol). If
load requires (43vG2) during this ad-
-Justment, 1t can be used to hold (#8va1)
at 8 amperes output by adjusting rheostat
{R} in (48vo2) to keep 8 amperes output
on (48vG1). If load 1is too light to upe
(48vG2), reduce output of (4BVG1) by
means of {ADJ ?ﬁL@S% rheostat until a
charge of B amperes 1s required to bring
the battery baclk to float. By successive
cut and try effort, relay (5T1) can be

* mzde to operate at the 8 ampere sutguts
After adjustment is made, return (48v0l)
to regulated float voltage, remove block
from relay (ST2) and cutoff (48vaz) ir
manually held operated by returning
{NOR AUTO) switch to (NOR AUTO) position.

{2) Adjust (BBVG2} to regulate the
pattery at 51.6 volts with its output
in the range of ¥ to 7 smperes as covered
4in OD-81138.01. If load ig too small, .
with (4BVG1) cperating, to need (4Bvaz}
for flosting, blosk relay SS?E} non-op-
erated and clode (BOR AUTO) switeh in
{48vae MAN)position. With two rectifiers
regulating in garaziﬁi, sajust {(R) -
rheostat in {48v02) to same ocutput as
{48vG1) with the battery at normal float
yoltage and rectifier outputs between
B and 7 auperes as govered in CD-B11%B-01.
Reduce cutput of {(48VQ1l) if necessary to
balancs charge load and hold voltage at
float value. After adjusiment, return
sirpgult to normal.

&.3% When rectifisr (48VG3) is furnished.

(1) Adjust (48vG1l) and (4BVG2) rectifiers |

as covered under 6.2 above. .

{2} Biock relay (375) non-o

Kdjust output of (B8VA2) by means of
{R) rheostat to 8 amperes and adjust
rheostat {874 ADJ) in ?i§’ 20 to just
operate relay (STh) at (8) amperes drop
on ballast lamp (U3) in (48va2). I

rated.

&

BELL TELEPHONE LABORATORIES, IHC.
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“load 1s.too small to obtaiil B amperes

without ralsing battepy volidge Lo.the

jer yoltage 1imit,. reduce outpub-of

ve2 ) with (R} rheostat €6 allow. ¥

‘ babtery . bo dilscharge enough to require

B amperes output when battery voltage e

L4 Again brought up bo Tloat or remove .
{¥BV01) charge fuse and use rheostalb {r;

- to obtain 8 ampere oputput and relay
{ST4) edjustment. After making ad-
justhent, return (48v02) to float ad-
justient and then veturn circult to
norpal removing bloek from {37%) relay.

g {3) Adjust [48VG3) rectifier %o float
. “the battery at 51.6 volis. If.in =
-operation, this adjustment should be
made by means of rheostat (R} in (48v03) ™
wherl its cutput is betyeen U and 7 :
amperes as covered in (D-81138-01. If
not operating, it may be cut in manusll
by throwing [NOR AUTO) switeh to (48va3
MAN) position. In this caséj reéctifier -
(48v33) will be regulating in parallel
~ with the rectifier previously dolng the
regniaﬁiﬁgg, Adjust vheostat (R) of
{45%v63) to split the load equally with
the! paralleling rectifiser -with the )
outputs of both rectifiers between & and.
7 amipered at time of flnal adjustument.
Return switeh (NOR AUTO) %o (NOR AUTO).

poaition.

6.4  In the above adjustments, suggested
“mesns of setting the rectifier o
regulated values under low power ssrvice
voltage:or heavy office load conditions,’.
may result in too high a float volbdge ' ..
at high power service voltage and light
office load conditions, It is expected -
field experience will permit maintenange :
Torees t¢ mike allowance for these 7
factors so that the average float for’
a particular office will bs close 9., .
51.6 volts with lower float values under

_heavy load and higher float' (not over

52 yvolts ) dnder light load pericds.’ e




