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1.93 While it is not the responsiblility of the asaign-

ment buresu to mské cost or anilysis studies of
equipmant or outside plant facilities which may " be
involved in the provision of kattery and gaierstor
-supply  circuits,it is expected that there will be
cases where a general knowledge of the relative
values of these paerts of the telephone plant would be
helpful in selecting an economionl as well as service-
able equipment arrangemst. Therefors, approximste
cost velues in terms of aversge anhval charges are
included for this purpose in the Part 4. In this con-
nection, it could be assumed that the method of fur-
nishing power which results in the lowsst ~ anniml
charges should bs used, however, wherae fueder pairs
from the central office are involved which would
utilize cable conductors not needed for  other pur-
poses, ths feeder method should be used regardless of
cost indications.

1.04 Existing installations should not be changed to

agree with arrangements specified in the Prac-

tices unless operating difficulties 4ndicate the
change is necessary.

2. REFERENCE INFORMATION

2.01 In the application of the reguirements and

general information contained in this section it
will be necessary to make reference to .other sections
of Bell System Practices for certain informmiion which
is omitted from this section to awold = wanecessary
repetition. The following lists the principal Bell
System Practice sections required for refarence pur-

T
Power Arrvangsusntn
8. Generator Supply
9. Alarm and Emergency Trensfer Key Circults

L. GRVEAL

1.01 This section covers the requirements and general

informution naceseary in oconnection with the
provision of battery and generator supply oircuits
for Fi8.1.'s, station systems and key equipments
which are usually installed by the Plant Department
of the Telephone Company in accordance with the ih-
stallation mesthods covered in the B and C - series of
Ball System Pravticeés, It isreissued tomake a general
revision of the section consistent with new develop~
ments and arrangements, and due to the extent of this
information, arrows mdieatins changes and add:.t.iona
are M‘btad.

102 The provision of battery and generator supply

clreuits for private branch exchangss, station
systems and key equipments or power plant equipments
on the subscriber's premises, offers a medium.for the
mtrgl of mddng efficiency of the exshange sircuits
or ceble paips and presents to the sssigmment bureau
numerous opportunities in the effective and efficient
use of these facilities. Improper asaignment of
cable conductors or assignment of conductors for bate
tery supply circuits which may be needed in the near
future for station growth my result in avoidable
cable or terminal .congestion and conssquently in-
oreased installation labor and expensa due to the need
for the rearrangement .of circuits or provision of
local power plants on a deferred basis,

poses and thess sections ares oonsidered a part of
this section: :

A502.011 P.B.X. and Station System Battery Fesders -
Jain Distributing Frames

A505,135 Fuses and Fuse Panels Central Offices

A505.161 Resistance lamps

B204.44) Resistance Measurements of Battsry Supply
Feaders — P.B.X.'s and Station Systems .

B501.906 No. 101F Power Plant - Description, In-
stallation and Supplies :

B502.045 Protection and Fusing - Trunks, Generator
and Battery Feeders

B502.051 long line Equipment - Installation

B502.053 Conference Equipment — Inatallation

B523.015 HNo. 101A Power Plant Installation .

B523.017 No.'s 101A, 101B and 101D Power Plants

B523,219 Modification of Ne. 550 and No. 551 Type

P.B.X, for Increased Loop Rangss ]

B555.021 No, 750A P.B.X, - Installation Tests and
Adjustments

B556.021 No. 755A P.B.X. - Installation Tests and
Adjustments

C53.104 No. 1 Order Turret, Tests and Adjustments

C53.114 Nos. 2 and 2A Order Turret, 'Pesta and Ad-
Justment s

C53.254 MNos. 15A and 23A Key Equipments, Tests and
Adjustments

C53.274 No, 100 Key Equipment,Tests and Adjustments

C53.408 Nos. 101A and 101B Key Equipments, Tests

053.511  Power Supply Arrangements ¢

. ower rra ts for Station

tems (SD-69091-01) Sye-

Bs28, 20 TastaklatteN of 2

PEX(SDP-bbS

,(Cv‘ O')
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Seation M25,75

3. um'rmi O?FICE: P,B.X. AND STATION SYSTEM BATTERY
RAN SE

(A) Central Office Battery Voltage Rangss

3.01 Table No., 1 lists the voltage limits of central

office batteries which may be used as a sowrce
of battery supply for operating P.B.X. or station
system equipments. The Normal Voltages given in the
Table represents the normel day-to=iay operating
values and does not take into account commercial
power service fallure conditions or other irregular
operating circumstances.

Source of Normal
D= .Supply Nominal Voltage Range
For Feeders Voltage Min,  lax.

Step-by—Step Offices

{A) Regulated 48 Volt 24 24 26
Power Plant 48 49 50
(B) Non-Regulated 24 20 28
48 Volt Power Plant - L8 45 50
Nos. 1,1C,1D in 2,10 and 11
Offices
(A) Regulated 2. Volt 24 2375 24,75
Power Plant L8 45 50
(B) Non-Regulated
24 Volt Power Plant 24 21 28
. (Continuous Charge) 48 45 50
(C) Non-Regulated
24 Volt Power Plant 28 20 28
{Charge-Discharge) 48 45 50
Nos. 9D and 12488 Offices
Non-Regulated
214 Volt Power Plant 24 20 28
Nos. 8 and 9C Offices
(A) Non~Regulated
38 Volt Power Plant 38 31 43
(B) ?a Volt P.B.X.Battery Supply
38 Volt Batt.
(With C,E,MF, Cells) 2 24 2
(C) Separate 48 Volt Powser Plant 48 45 50

No. 12 Standard and
No. 12 Specisl Offices

Regular 48 Volt Power Plant 48 45 50

No. 105 Special
Com, Batt. Offices

(A) Non-Regulated

24 Volt Power Plant 24 20 28
(B) Non-Regulated

48 Volt Power Plant 38 n 43

Dial Offices

Nos. 350,355,360,370,375,385,
35E97 and CX Type Offices 48 L8 50
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B) P.B,X. and Station System Battery Voltages gnd
Capacity

3.02 Voltage limits and ampers hour capacities for

the vardous batteries used with P.B.X.'s and sta-
tion systems are shown in Table No. 2. A deseription
of the power plant with which these batteries are
associated is covered slsewhere in +this section and
in other sections of Bell System Practices.

TABLE NO. 2
YOLTAGE Am B |
e ‘ NTood
Power Plant No. of Ampere Hour Volia Ran
Equipment Sells ol ?
No, 101-A 8 10 and 15 1
0. 101-B 10 15 and 30 18 24
No. 101~-D 8 30 15 20
No. 101-E 11 15 and %0 20 26
No. 101-F 10 15 and 50 18 25
No. 750-4 P.B.X. 8 15 15 20
No. 755-A P.B.X. 10 15 18 25
0/ & | Y A

(C) Pusing of Battery Supply Circuits

3.03 P.B.X.and station system battery supply circuits

in central offices andat centralized power plants
are squipped with fuses of fixed capacity which must
be given attention in the provision of each battery
supply ciroult. The capacity of these fuses are pre-
determined in the design of the equipment and take
inte consideration such factors as carrying capacity
of standard gauge wires and heat coils, requirements
of circuits or equipment, etc. The various sources
of battery supply and the capacity of fuses employed
is as fellows:

Replaced Non-
Standard Standard Fuse
Source of Battery Fuse Capacity
Batbtery Supply Voltage Capacity (See Par. 3.04
Central Office 38 or 48 1~1/3 Ampere 2 Ampere
Volts

Central Office 24 Volts 2 Ampers  1-1/3 Ampere
No. 101B and ;
No, 101F Cent~ ) 18-25 2 Ampore -

ralized Power ; Volts
Plants

Note: Other information as to the fusingof bat~
tery supply circuits is coversed in Section
C53.511, These requirements apply to P.B.X.'s as
well as station systems.

3.9 Central office battery distribution panels with

non~standard capacity fuses should be changed to
standard capaolty fuses as outlined in B.S.P. Section
A505.135.

Note: The No. 35C 2 ampere fuse is arranged for
mounting on fuse panels with either No, 6 or
No, 10 mounting screws and is therefore inter-
changeable with No, 354 1-1/3 ampere and No.
35B 2 ampere fuses.



3.05 One fuse 13 required for each battery supply

feoder or feedsy group, Two or more P.B.X,'s or
station systems ~serving different subscribers should
not be supplied with batbéry through the same fuse.
Whers, two P.B.X, switshbogrds are installed in the
samé line-up and direst feaders are to be used, one
2 smpere fuss and a separate feeder ls requirsd for
sach switchboard position.  Similar treatwsnt is re~

quired for direct feeders of station systems such as

100 key equipment when the maximum cuwrrent demandat

peak load excseds the 2 amperé capacity of the
Tuse, '
3406 The multipling of fuses or use of poré than tw

.groups of direct feeders in connection with any
P.B.X. or station aystem is not approved if the total
maximyn current drains in the feeder is in excess of
5 amperes, This 5 ampere limit is required to avoid
posgible fire hazard at the subscribers preaises
should the ground return conductors in the feeder be-
conw grounded,

3,07 Where feeder pairs are employsd for locAl bate

tery charging the maximum charging current shall
be limited to 2-1/2 amperes so as to avold possible
firg hazard should the ground return oconductors to
the dentral office become grounded. If this charging
rate is exceeded a local charger should bBe provided.

3.08 One fuse and one feeder is required for charging

the 15 ampere hour battery of Nos. 101-A and
101-E power plants arnd Nos. 750-A and 755-A P.B.X.'s,
since the maximum charging rate of the bétteriesin
these power plants is1/2 empere. Nos, 10l-D and 101-E
piants with 30 ampere hour battery have the same re-
quirenisnts, except that the charging wate is limited
to 9 ampere. The maxiomum charging 1ate of Nos.
JO1B and 101F power plants used for building bat-
teries is 2 and 2-1/2 amperes respsctively. Pusing
of charging feeders in the cenitral office shiould be
on the bmasis of one fuse and one greup of feeder

pairs for each .9 ampere of battery.cnarging rate,
but not in excess of the 2-1/2 ampere limit re-
ferred to in paregraph 3.07. Fuses or feeder groups
must not be connected in miitiple to obtain increased
fuse capecity.

4,01 Battery feeder supply rogni.rementa are dependent

upon the type and size of P.B.X., station aystem
or key equipment installation, their relative loca-
tions ' with respect to the central office, and the
potenitial of the central office battery which is a-
vailsble for supplying the battery current to the
equipment.. There are two methods of furnishing battery
current from the central office batteries for the
operation of private branch exchanges or station
equipments, each of which requires the use cf cable
conductors, The two methods are covered in Parts
"s" and "6" as follows:

(5) Direct Feeders
(6) Flocater Battery Feeders

Note: The general requirements covered in para-
graphs 4.02 to 4.08 apply also to feeders used
to float s centralized bullding battery and to
feeders from this battery to a P,B.X. or stae
tion system eguipment.

4402 A battery supply feeder may consist of a single
non-loaded cable pair or two or more of these
pairs connected in multiple depending upon the amount

Section M25.75

of current regquired and the resistance of the ocon-
‘quctors., One feeder will usually supply sufficient
ourrent to, operats & single F.BuX. ewitchbcard, a
station system or float s 1591 battery, Whare large
P.B.X. or station systems are involved and the éur-
rent demund sxcestis the capieify of the battery sup-
ply fuse, two or more feeder groups my bBeé used and
sach group fusedas covered in paragraphs 3.05 to 3,08.

4403 In the assignment ¢f conductors for & feeder it

14 desirsbls that sdjacent conductors should be
selected for a foeder or fesder group so as to sine
plify oonnectidns at Main distributing frames and
erossugonnecting termirais. If more than one feeder
group is required divide the conductors in the feeder
into eyual groups consistent with the number of fuses
requived. Seé paragraph 3.08.

4,04 In order tolimit noise influence in talking cir

cults of FP.B.X. and station Systm ‘where bat-
tery feeders are used to provide the power for operw
ating the equipment it is important that ground re-
turn feedera should not be used. Battery supply cir-
cults, both direct feeder and feeders for floating
local batteries on subscriber prealsss, must there-
fore be metallic and spare or odd conductors mast not
be used.

4.05 The over-sll resistance of a battery supply

feeder should include all current carrying con-
ductors betwsen the main distributing frame in the
central office or a building battery and the point of
use at the P.B.X. or station.

4406 If it is necessary to extend the central office
cable pairs of a feeder to & P.B.X. or station
over bullding riser cable conductors, a corresponding
nunber of conductors in the building cable, should be
assigned for cross-connection to the central office
conductors. Where drop wire is used as & means of
extending the conductors of an aerial cable into a
‘building, one drop wire shall be provided for each
two pairs of cable. Advantage may be obtained in
attaining a desired minimum resistence value by in-
creasing the conductivity in central office,building,
riser or switchboard cables to compensate for a de-
ficiency in one of the other parta of the feeder.

4.07 loop conductor resistance values for standard

gauge cable or wire are listed in Table No. 3 or
if desired, Form.E-2541, "Alignment Chart for Comput~-
ing Conductor Reslstances" may be used. For lengths
other than those covered in tlie table, the resistance
values may be interpolated as required.

TABLE NO. 3
LOOP CONDUCTOR RESISTANCE IN OHMS
STANDARD GAUGE CABLE OR WIRE
AT TEMPERATURE OF 68° FAHRENHEIT

Cable or Wire 10 Ft, 50 Ft. 100 Ft. 500 Ft. 1000 Ft.

19 0.16 .80 1.60 8.05 16,10
20 0.24 1.20 2.40 12.00 24,00
22 0.32 1.60 3.22  16.19 32,38
24 0.50 2,58 5.18  25.94 51.88
26 0.82 4.6 8.32 41.67 83.34
28 1.32  6.62 13,26 66.31 132,62
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" 4.08 The economic use of cable conductors for battery
supply feeders is not an important consideration
provided the conductors will not be needed for sta-
tion growth within a reasonable period of time. The
value of a cable conductor is problematic due to such
varying factors as size and léngth of cables, under
ground ducts, pole lines, etc.; however, it can be
assumed for comparstive purposes that the annual
charge is equal to the cost of a pair of con-
ductors used in. connection with an average subscriber
line equipment, or approximately $12.00 per year.
« Approximate annual charges for power plant equipments
for use in rough calculations where one or more ar-
rangements are under consideration are as follows:

Power Plant Approximate
Equipment_ Average Annual Cost
No. 101-A Power Plant 1250
(Cabinet and Battery) - $ 15,00
No. 101-D Power Plant
(Cabinet and Battery) - 18.00
No. 101-E Power Plant
{Cabinet and Battery) - 28,00
No. 101~-F Power Plant
(Cabinet and Battery -

Equivalent 101-~B) - 38,00
Storage Battery (15-20 Volt) - 10.00
J-86205-A Rectifier - 11.00
J=-86205-B Rectifier - 8.00
J=86205-C Rectifier - 4,00
J=~86205-F Rectifier - 14.00
J=86205-H Rectifier - 7.00
J-86567~A Rectifier - 14.00
No. 1044~FR Raytheon Rectifier - 23.00

4.09 Where battery feeder circuits ere provided, one
' direct or floater feeder supply should be used
for each P.B.X. or station system or each power plant
for operating these equipments, Two or mors equip~
ments serving different subscribers shall not be
supplied with bettery over +the same battery feeder
e¢ircuit. Battery feeder circults from a centralized
building battery have the same limitations except
that feeders from this source camnot be used for
fioating another battery.

o DIRECT FEEDERS

5.01 Direct metallic feeders from the central office

battery are usually used for smell non-multiple
switchboards and simple station systems or key equip-
ments. They may be used also for large P.B.X.'s and
station or key equipment installations if the equip-
ment is located near the central office and sufficient
cable pairs are available. The most common uses of
direct battery supply feeders is shom in Fig. No. 1.

1-A KEY
TELEPHONE

SYSTEM (;_’,ﬁ’r%
- rv, ‘
d ’?
oy, 7

100, 10t-A, 1048
KEY EQUIPMENT

el (11111 g L5 \;’

48 VOLT

1‘. 1\ ?}“ [} 5' D\
s 7T

5.02 Power from a 38 or 48 volt source should not be

used to supply currently means of direct feeders
for the operation of P.B.X."s or station aystems.
Direct feeders from these sources may be used for
intercommmicating and signaling circuits of station
systems, provided relays or lamps are not employed in
the circuits, An exception to this rule is made in
the case bf the No. 4,48 volt type P.B.X. and P.B.X.
long line circuits such as SD-65122-0) and SD-66087-01,
where a separate 36 or 48 volt feeder isused for each
circuit to obtain longer operating ranges.

5.03 Conference equipment and long line circults of a

. P.,B.X. may be supplied with battery from the
Miirect feeder of the assoéiated P.B.X. under the con-

‘;\‘gdition outlined in paragraphs 5.09 and 5.10. Where
15A, 23A, 100, 10]JA and 101B key squipments are in-
stalled as a part of a P.B.X. which is supplied with
battery over a direct feeder,a separate feeder should
be provided for the key equipment or consideration
should be given to the provision of a local bettery
as outlined in Part 6 for operating both the key
squipment and P.B.X.

5.04 Direct fesders may be used to supply battery to

a P.B.X. or station saystem from a centralized
building battery and the general requiremente for
these feeders is covered in Part 6, G.

(A) Nos. 4, 505, 506, 550 and 551 P.B.X.!'s -

(B-204,441)

5.05 The resistance of a direct feeder and the nun-

ber of conductors necessary toprovide sufficient
current for the operation of a P.B.X. is dependent
upon the maximum number of simultsneous connections,
the distance from the central office to the equip~
ment, and the gauge of the cable conductors. The re-
sistance of a feeder should, therefore, be such that
when thé maximum number of simultaneous connections
are established the voltage at the P.B.X. will not
drop below the minimum voltage requirements.

5.06 The maximum number of simultaneous connections

which may be established on s P.B.X. awit.chboard
position cannot always be interpreted as the number
of cord circuits, since the positions are usually
equipped with a predetermined ampunt of line, trunk,
and cord circuit equipment. Method of determining
the probable number of simultaneous connections and
the maxisum allowable rasistance of a direct feeder
based on the number of connections are covered in
Section B20h.id«

MANUAL PBX

ot PO
P

N°t ORDER
TURRET

15, 234 KEY

” METALLIC RETURN - EQUIPMENT

itk

CEE s1‘°R OFFICE
BATTERY
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24 VOLT
CENTRAL OFFICE
BATTERY

Fig. 1 - Direct Feeder Power Supply Arrangements



(8) P.Béx,.‘a Modified to Provide Increased _ Ranges

5.07 The station supervision ranges of 550 and 551

type P.B.X.'s may be increassd by reducing the
resistance of the feeder and meintaining & higher
minimum voltage of the battery supply at the F.B.X.
Methods for obteining increase ranges under thess con-
ditions are covered in Section B523.219 and reslstance
values for the direct feeder are specifisd in Seotion
B204.44l. However, it is expected that the direct
fesder arrangement of furnishing battery will not
always prove setisfactory and, thereforse, consider-
ation should also be given to the use of a local bate
tery as outlined in Part 6.

Note: These arrangements reqguire the approval
of the State Engineer.

5,08 Where P.BE.X. cord circuits are modified to

provide increased station and trunk ranges, by
replacing the cord circuit retardstion coils, the re-
sistance of +the direct feeder ashould be adjusted in
accordance with the instructions covered in Section
B523.219. This modification also requires the approval
of the State Engineer.

{¢) P.B.X. Conference Eguipment (B502,053)

5,09 Battery for the operation of menual conference

equipments that may be provided for use with 550
or 551 type P.B.X. should be obtained from the same
source of eupply as the P.B.X. with which the con-
ference squipment is to be associated. If the P.B.X.
is supplied with bsttery over a direct feeder fyom
the central office storage battery, the resistance in
the feeder should be readjusted to cars for the ad-
ditional current that will be regqulred at pesk loads.
The additlional feeder capscity required at peak load
pericds may be considered equal to that required by
the addition of three cord ocircuits. Thus a P,B.X.
having eight ocord ocircults and a confersice squipment
would have the same sige feeder as a P.B.X. having
eleven cord clircuits.

(D) P.B.X. Long line Equipment (B502,051)

5.10 Battery for the operation of long lins equip~

ment located at a P.B.X. mey be obtained from
the feeded supply of the P.B.X. provided the voltage
of the supply 1s within the required limits and that
the feeder has sufficient condustivity. Information
covering thess and other requirements for long line
eguipment is covered in Section B502.051.

gEz No, 2 POBIXO g3216-20;2

5,11 Feeder requirements for the No. 2 Intercom-
municating type P.B.X. are covered in Section
B516.201,

(F) Nos. 750-A (B555,021) end 755-A (B556,021) P.B.X.'s

5.12 The maximum current demand under peak load cone

ditions is such that it is generally advisable
to use a local battery rather than a direct feeder
for supplying the battery. Hequirements for local
batteries usad with thess type P.B.i.'s are covered
in Part 60

Section M25.75

-

) Ke ent ,Key Telephone Systema, Wiring Plans
and or rets

5.13 Rsaistance valuea of direct feedera or formulas
for ¢aloulating the maximue allowable resistance

of & feader are given in the section of Bell System

Practices for the various equipments as followe:

No.'s 15A and 23A Key Equipments C53.254
No. 100 Key Equipment C53.274
No.'s 1014 and 101B Key Bquipments C53.408
No. 1 Order Turret C53.,104
No. 2 Order Turret See Note
Power Supply Arrengement for No. 1A C53.511
Key Telephone System and Wiring Plans  (SD-69091-0]1)

Note: Direct feeders should not be employed to
supply battery for the operstion of No. 2 ordsr
turrets since these turrets are usually requir-
ed in connection with a P.B.X. in which case a
local ?:ttcry should be employed as outlined in
Part L] .

6, LOCAL BATTERY WITH FLOATER FEEDER OR _RECTLFIER

6.01 In the provision of storage battexry power plants
it is important that the battery selected should

have sufficient capacity to care for all 1loads to
which the battery will be subjectsd. Generally the
capacity should be such that the dally ampere hour
drain is 50 4o 70 per cent of the rated capacity of
the battery in order to care for unusual peak loads
and to provide zome mrgin of capacity in case the
csharging source is interrupted. Where centrallized
bullding batteries are provided consideration should
be given to the possibility of future systems belng
served from the same battery.

6,02 The efficiency of a storage battery isthe ratio

of output to input. With storage batteries vari-
ous sfflciencles may be considered. The one moat
commonly referred to, is the ampere~hour efficiency
which represents the effsctivensess of the cell as a
storage reservoir for energy. It is taken as the
ratio of ourrent cutput times the duration of a dis-
charge, divided by the current input times the dur-
ation of the chargs required to restore the cell to
its original condition. Specified conditions of tem—
peraturas, current rate and final voltage must be obw
sorved. For a bettery in good condition this should
approximate 90%. On partial discharges followed im-
mediately by recharges under conditions whioh will
not waste ocurrent in pgassing, considerably higher
valuss may be attained.

6,03 If the average voltages of discharge and charge

are expressed as a ratio, a voltage efficiency
is obtained, +this depending to a considerable axtent
upon the current rates. The voltage efficiency will
genarally fall between 75% and 85%,

6.04 The trus power ratio isthe watt-hour efficlency,

the ratio of work done on discharge compared with
the work necessary to recharge. This is the product
of ampere-hour and voltage efficiencies and my run
from 65% to 70%,more or less, and with constant volt-
age charging it may be as high as 80%.

6.05 The daily ampere hour load shown in Table No. 4

is computed for a 24 hour day and the corres-
ponding battery charge rate is calculated %o include
25% intemal battery loss. As one week is assumed to
complete a working cycle, the charging rats should be
aversged over a 7 day period. To do this multiply
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the daily ampere hour load by the number of days per
week in use and divide by 7. Applying the figure
thus calculated to Table No. 4, the hourly battery
charging rate and the meximum allowable feeder re—
sistance my bs determined. An example is shown uasing
the daily ampere hours as determined in paragraph
4.03 of Section C53.511.

1l dai. AH., x

7 Deys AH.(for 7 days)
. From Table No. 4 1.00 A,H. = .050 amperes charge
current,

The approximate allowable resistance of battery
foeders for batteries flosted frama 24, 38, or A8-volt
central office battery inthis case as determined from
Table 4 is 120, 400, or 600 ohms respectively.

TABLE NO, 4
MAXIMUM ALLOWABLE RESISTANCE~FLOATER BATTERY FEEDER
NO3. 101A,101B,101D,1C1E OR 101F PCWER PLANTS

Max. Bat, Feeder Res.

Average Daily Bat. Chg. Central Office Bat. Of.
Ioad ALH. Rate 2 /

1.00 .05 120,00 400,00 600.00
1.50 08 75.00 250,00 375.00
2.00 .10 60.00 200,00 300.00
2.50 A3 46.15 153.85 230.77
3.00 16 37.50 125,00 187.50
3.50 .18 33.33 111.11 166.67
4.00 «21 28.57 95.24 142.86
4.50 .23 26.09 86.96 130.43
5.00 26 23.08 76.92 115.38
5.50 29 20.69 68.97 103.45
6.00 .31 19.35 64.52  96.77
6.50 o34 17.65 58.82 88.24
7.00 «36 16.67 55456  83.33
7.50 -39 15,38 51.28 76.92
8.00 42 14.29 bT.62  T1.A3
8,50 oy 13.64 45.45  68.18
9.00 o7 12,77 42.55 63.83
9.50 h9 12.24 40.82 61,22
10.00 -52 ‘]-1'5“» 380166 57069
10.50 .55 10-91 36036 5‘0055
11.00 57 10.53 35,09 52,63
11.50 -60 10000 33'33 501%
12.00 «63 9452 3175  47.62
12.50 «65 9.23 30,77  46.15
13.00 «68 8.82 29.41 4412
13.50 : 70 8.57 28,57  42.86
14,00 .73 8.22 27.40  41.10
14,50 76 7.89 26,32 39.47
15.00 .78 7.69 25.64  38.46
15.50 81 741 24,69 37.04
16.00 83 7.23 2,10 36.14
16,50 .36 6.98 23426  34.88
17.00 «89 6.74 2.47 337
17.50 91 6.59 21,98 32,97
18.00 94 6.38 21.28 31,91
18,50 +96 6425 20.83  31.25
19.00 99 6.06 20,20 30.30
19.50 1.02 5.88 19.61 29.41
20.00 1.04 5.77 19.23 28.35
20,50 1.07 5.61 18.69 28,04
21.00 1.09 5.50 18,35 27.52
21.50 1l.12 5.36 17.86  26.79
22.00 1.15 5.22 17.39 26.09
22.50 117 5.13 17.09  25.64
23.00 1,20 5.00 16,67 25.00
23.50 l.22 4,92 16.39  24.59
24.00 1.25 4.80 16.00 24,00
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days in use = 1.00+ Aversge Daily -

6.06 "Floater Battery Feeders" for meinteining the

charge in a local storage battery at the lo-
cation of the P.B.X., station system or key equip-
ment ars usually sultable for large inatallatione
and for smll installations where cable facili-
ties are congested or the equipment 1s located
some distance from the central office. This method
my be ussd also to float a building battery which
my serve a number of P.B.X.'s or station equipments,
as covered in Part “G",

6.07 The arvangement 2nd requirements of floater bat-

tery feeders are in general the same as covered
in Part 5 for direct feeder, except that different
fusing limitations apply and less conductivity is re-
quired in the feeder due to spreading the battery
charging over periods of light or no load, instead of
using a feeder designed to care for momentary pesk
loads.

6,08 Since current drains vary with the +type of

equipment, number of circuits involved, calling
rate, and holding time, it is not possible to es~
tablish a definite value for the charging rate ofa
battery, Current drain values for the different
equipments or formulas for calculating the drain are
given in the sections of practices covering the equip-
ment..

6,09 Where severe non-periodic load conditions are

anticipated which would materially reduce the
available capacity in the battery each day, No. 1014
power plants should be squipped with a charge control
relay. This condition should not generally obtain
on loads of 1less than 4 or 5 ampere hours per day if
the proper size battery is provided. Ses paragraph
6.01.

6,10 The resistance of a feedar for flvating a bat-

tery of power plants equipped with a charge con-
trol relay is a fixed valus based on the voliages of
the charging source and the approximate 400 ampere
maximum charging rate of the battery. Feeder resis-
tance values for plants equipped with charge control
relay are given in Section B523.015. These values
apply regardless of whether the plant 1s used for
P.B.X.*s or station system battery supply.

6,11 Where rectifier equipment is to be installed for

charging a local battery or to provide power for
the operation of a station system equipment, a survey
of the subseriber!s premises should be made by a rep-
resentative of the Telephone Company in cooperation
with the customer or his authorized representative to
determine the requirements for power (105-125 volt
50-60 cycle, a~-c¢.,, commercial supply for rectifier),
wiring and equipment locations. All power wiring in-
cluding convenience outleta should be installed by an
electrician under the direction of the customer in
advance of the installation of equipment by the Tele~
phone Company. The installation costs of power feed-
er equipment including conduits, convenience outlets,
etc., and subsequent current consumption are born by
the customer. The Telephone Company shall.  provide
the necessary wiring for connecting the rectifier to
the power supply.

Caution: Avoid using an outlet in combination
with & sewitch which 1is liable to cut off the
power supply.



6.12 The generul plan of local battery use whers cable

peirs are availsble forfloating from the central
office bettery is shown in Fig. 2. If the floater
feeder method is not: feasible the rectifier charging
method shown in Fig. 3 should be provided.

(B) P.B.X. and Station System Power Plants, No. 10lA -
-

R
6.13 The No. 1014 power plant 1s designed for use"
with P.B.X.'s and station systems where a Ioeal.%

battery is required and —SedSromm A0l pedlciinds |,
gm&h‘w. +fSee Parsgraph 6.01,) The
power plant is furnished in two cabinet arrangements

i

¥
N
8

" one pair,

depending upon the equipment it 1s used with, and is
shown in Figs. 2 and 3. The—upright-wooden—.cabiget

and the metal
cabinet may be used with either key equipments or
P.B.X.'s. A description and method of ordering No.
101 type power plants is coversd in Sections B523.017
and C53.511.

6.14 The battery ofa No. 101A power plant has a

voltage range of from 15 to 20 volts with an
average voltage of approximetely 17.5 volts when
floated from a central office battery or J86205-B
rectifier. The battery may be floated on a metallic
baeis from any one of the available 24, 38 or 48 volt
central office batteries, In cases where 24 and 48 -
volt central office batteries areavailable for float-
ing, the 24-volt battery should be used unless the
number of conductors required in the feeder exceeds
in which case the fesders should be con-
nected to the 48-volt central office battery.

NOLZ 2A m%m-:n
Nt Suonn)

100,104 A 101 B
EQUIPMENT

>
pl

7

15, 23-A KEY
EQUIPMENT

BaATTERY

ISP

BATTERY

tarrear |0

K0, 1010, 1018 Net, 2,24 ORDER
REY
EQUIPMENT HEC)

(N*) SHOWN)
E Y 4 v
»,,;-;/ .7

FLOATER BATTERY

Ty

24, 38 oR 48 VOLT
CENTRAL OFFICE
BATTERY
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6.15 The maximim allowable resistance of a feeder for

' floating the battery of a No, 10lA power plant
not eguippesd with a charge control relay should be
determined from Table No. 4 using ampere hour values
or formulas for calculating the value, given in the
ssctions of practices covering the particular equip-
ment. Where the battery is to serve more than a
single P.B.X. position or station equipment or & mix-
ture of equipments on the same premises, the resis-
tance of the feeder should be based on the total am-
pere hour drain of all equipments. The following
sections of Bell System Practices included ampere
hour drains or formulas for calculating the drains for
the various equipment which may be supplied with bat-
tery from a local battery power plant.

No.'s 505, 506, 550 and

551 Type P.B.X.'s 3523.015
No.'s 15A and 234 Key Equipments C83.254
No. 100 Key Eguipment C53.274
No.¥s 101A and 101B Key Equipments C53.408
No, 1 Order Turret €53.104
No, 2 Order Turret- C53,134
Power Supply Arrangements for No. lA €53.511

Key Telephone Systems and Wiring Plans (SD-69091-0D)

6.16 The current drains of the conference circuits

paging egnipment announcing stations and station
auxiliary signsls in general are smrll enough so that
they can be disregarded in calculation: the size of
local batteries andassociated battery supply feeders.
Where long line equipment is installed which requires
15 to 20 volts local battery supply, the ampere hour
drain for long trunk circuits may be assumed to equal
one P.B.X.cord circuit and long station lines ap-
proximately one half this amount.

755A PBX

750K PBX,

]

Fig. 2 = lLocal Powsr Plant - C, O, Battery Feeder

75%A PB.X
750A PBX.

g
\

Fig. 3 - Local Power Plant - Rectifier Charge

-
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§C2 No. 101-D Power FPlant
.17 This power plant is designed for use in con-
nection with No. 551-D multiple type P.B.X.'s
and is covered in detall specifications prepared by
the Enginesring Department for each installation.
The plant includes a 30 ampere hour battery and may
be instelled at the end of the No., 551A or B type
P.B.L. where the No. 101k 15 ampere hour power -plant
will not provide sufficient capacity. Resistance of
feeder for floating the battery may be determlned in
the same manner as coversd in Paragraphs 6.15 and 6.16
for No. 101A power plants.

{D) No. 101-E Power Plant

6,18 This power plant is designed for use with No,

102A key equipment installations and is usually
furnished in detail specifications issued by the
Engineering Department. The plant is supplied equip-
ped with an 11 cell 20 to 25 volt 15 or 30 ampers
hour battery and mey be used for F.B.X. installations
where inereased station ranges are authorized for the
P.B.X. VWhen used for this purpose the increased
range obtainable my be based on the maximm voltage
of the plant. Ranges and requirements are given in

WQction B523.219. .

The use of this power planP is permissible i
connection with key equipment installations other
than 102 key aquipment where the current demand of
the equipment requires a battery of 30 ampere ho
city -

6.20 The No. 101E power plant is arranged for elther

floater battery charging or rectifier charge and
since the plant is equipped with a charge control
ralay the resistance of a floater feeder is a fixed
amount based on & .5 or 1. ampers maximum charging
rate as follows:

Maxt mam
Charging Rate and Resistance of Feeder

Capacity of Average Cent.0ff,Batt.Volts
Battery 2 Vo%t 38 Volt 48 Volt -

15AH Batt, .500 Ampere

Chg. Rate - 26 Ohms 46 Ohms
30AH Batt, 1. Ampere
Chg. Rate - 13 Ohms 23 Ohms

A description and the method ofordering No. 101E

power plants is covered in %
o PPE QoA

(E) No, 750-A P.B.X. Power Plant

6.21 The 8 cell local battery used in connection with

No. 750-A P.B.X. has a voltage range of from 15
to 20 volts with an average voltage of approximately
17.5 volts when floated froma central office battery.
This battery mey be floated from any one of the
available 24, 38,or 48 volt central office betteries,
In cases where 24 and 48 volt central office bat-
teries are avallable for flosting, the 24 volt bat-
tery should be used unleas the number of conductors
required in the feeder excaed one pair, in which case
the feeder should be connected to the 48 volt central
office battery,

6.22 When the number of cable pairs required ina

feeder for [floating the battery of a No. 750-4
P.B.X. exceeds 10, it is advieable to consider the
use of a local rectifier., Resistance values for
floater battery feeders are specified in Section
B555.021.,
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(F) No., 755-A P.E.X. Fower Plant

6.23 The 10 cell local battery wused in connection

with No, 755-A P.B.X., has a voltage range of
from 18 to 25 volts with an average voltage of ap-
proximately 21.5 volts when floated froma central
office bettery or rectifier. This battery may be
floated from any one of the available 36, 38, or 48
volt central office batteries or from & rectiflier at
the P.B.X., if a sufficient number of cable pairs are
not available. A 2i~volt central office battery is
not suitable for this purpose. Resglstance values for
floater battery feeders are specified in Section
B556.021.

{G) Centralized Power Plants

6.2, A No. 101-F power plant, described in Section
B501.906, should be used fora centralized source
of battery supply where ssveral P.B.X.'s,wiring plans,
order turrets, and key equipments are located in the
same building and where space is avallable for the
installation of a power plant. The battery and ground
feeders for each P.B.X. wiring plan, key equipment,
etc., are wired to the centralized plants and fused
in the control cabinet of the power plant. The
superseded No. 101-B, described in
power plant which is mechanically and electrically
equivalent to the No. 101-F plant may be used 1if
available. .The 101-B power plant is not arranged
for use with a rectifier.

6.25 The centralized power plant will offer all of

the advantages from an equipment stendpoint of
an individual plant and in meny cases it will reasult
in considerable savings in power supply costs. Thase
reductions are mainly due to the lower meintenance of
one large battery as compared to several small ones,
to the lower first cost of a centralized plant and to
smll convaersion losses of a larger battery.

6.25 Late type 101-B power plants are equipped with
28 two-ampere protectors for fusing battery sup~
ply feeders to P.B.X.'s,key equipments, wiring plans,
atc, Existing 101-B power plants having 15 protectors
may be modified, if additional protectors are neces-
sary, to provides thse maximum capacity of-the new
power plant. The-method-of increasing the Humber ol
s
is cevered-in-Seotdon-Bii3+037 .

6.27 Table No.h gives daily ampere hours losd values,

corresponding charging rates of battery and
floater battery feeder resistances applicable to the
battery of a centralized power plant. The charging
current values in +this table may be used also in the
selsction of a rectifier, where this charging method
is to be employed.

6.28 When a centralized battery is to be provided to

supply current for the operation of several dif-
ferent equipments, the current drain for each squip-
ment should be calculated in order to determine the
slze of battery tobe furnished and the maximam allow-
able resistance of the feeder which should be pro-
vided to float the battery.

6.29 Due to the low charging potential obtained where

a battery receives its charge from a 24~-volt
central office battery, it is wusually advisable to
float the 10-cell battery of No. 101-B power plants
from the 48-volt central office battery.

6.30 Due to the high charging rate required to main-
tain the charge in a centralized building bat-

tery, a charge control relay should be provided to
avoid overcharging the battery during light load
periods.
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Fig. 4 - Centralized Power Plant - Reetifier or c, O.gtte?/gogder

6.31 Fig. 4 shows the general plan of a centralized

battery distribution system witharrangements for
floating the associated battery from the central of-
fice battery or ueing a local rectifier to provide
the charging current.

6.32 The size or cepacity of battery to be provided

for a centralized aystem and the charging rate
of the battery which effects the reslstance of a
floater feeder if used, or type of rsctifier, is de-
pendent upon the current drains to which the battery
will be subjected. Ampere hour losds for each equip=-
ment which will be connected to the power plant must
thersefore be determined and thls Information may be
obtained from the practices covering the egquipment as

Zollomes gble . O b Hoiden Dum

0IIT S EY.
No.'s 505, 506, 550 and 551 Type P.B.X.'s B523,015
No.'s 15A and 23A Key Equipments C53.254
No. 100 Key Equipment C53.274
No.'s 101A and 101B Key Equipments C53.408
No. 1 Order Turret €53.104
No. 2 Order Turret C53,114
Power Supply Arrangements for No. 1A €53.511

Key Telephone Systems and Wiring Planas (SD-69091-01)}

{H) Miscellaneous Power Plant Arrangements

6.33 Several power plant arrangsments are available

for supply current for the operation of key
equipments, key telephone aystems and wiring plans
where the current requiremsnts is smll and the use
of feeder supply from a central office ora loecal
battery at ths location of the equipment would not be
sconomical or practical.

6,34 Thess arrangements generally consist of a recti-
fier operated from thell0 volt &0 cycle lighting
sarvice of the subscribers which provides the re-
quired operating current direct tothe equipment with-
out the use of a local storage battery. Dry cell bat~
teries and door bell type transformers mey also be
used and these arrangements together with the various
rectifier ars covered in Sections £53,511 and C53.513,
Other uses of these arrangements and other power sup-
ply features or station systems are employed for sta-
tion awxiliary slgnals in Division £54.300 of these
practices,

6435 There are certain limitations as to the use of

a rectifier source of power supply as covared in
the preceeding paragraphs. These limitations are as
follows and must be met if rectifier or transformer
pover supply is to be used.

Rectifiers or transformers should not be fur-

nished for use with station systems provided for
Police and Fire Departments, Hospitals, ete,, and
other places where fallurs of the local intercom-
municating festure the equipment would seriously af-
fect the customsr's service.

(b} Idie cable pairs sre not available for supplying
battery for the operation of equipment direct
from the central office storage bettery.

{¢) A~c. power service on the subscribers' premisea
is of the proper potential (50-60 cycle, 105-125
volts)and is dependable and free from interruptions.

(d) The Commercial Department of the Telephone Com~
pany has arrenged for the provision of a power
outlet and the use of the subscribers' power service,

6.36 The JB6205-A rectifier power supply unit may be

used for a source of battery asupply for a No.
154 or No, 23A key equipment as outlined in the ¢
Serles practices covering the installation of these

saipnte. < 09 For USE [0 16 Touer o
T« ISOLATED POWER PI.ANTS AND E]JE.RGBNCI OR TEIIPWH!

dcf

v \7.mre aingla position 14 to 26 volt No.'s 505,
S0b;-550, 5514 or 551-B P.B. Tehboard are
reguired for ssasonal “inajs ons such as are re-
quired in resort ar iytheon No. 104/~FR Recti-
filter should hs-Eonsidered as a source of power for
opsrating. equipment. This power unit may also be
suitabYs for usewlth key equipment installation under

the conditions AP, 1icable to P.B.X.'s.

S VL

K?.‘Qf The power unit operates from a 60 cycle 110 wvolt
supply and has a 23 to 25 volt output from no
load to one ampere,however in order to obtain a maxi-
mum life of the rectifying elemsnts load should not
be more than thres busy hours at ocne ampers and the
remaining hours should notexceed .5 ampere per hours,

<pFfE TO3 o0d A

1_7.03 local battery is not required with this power
7 unit since the load is connected direct to tha
; unit, however, a dry cell battery must be provided

! for use in case of powsr failures.

—_
The No. 10l1A powsr plant and a J86205B rectifier
should be provided for those sessonal instal-

lations where n rectifilter described in Peragraphs
701 and?7.02 is not considered satlsfactory for use.

Page 9



Section M25,75

7.05 Automobile storage batteries should be used in

cases of amergency and for other temporary ser-
vice whers it ls not possible to obtain feeders from
the central office,and where a-c. power is not avail-
able to operate a rectifier in conjunction with a lo-
cal bvattery.

8. GHNERATOR CIRQUITS

8,01 Ringing current for the opmtion of manual
P.B.X. switchboard, Nos, 750A and 755i dial ays-
tem P.B.X.!'s and cortain station systems is usually
supplied from the central office over cable pairs.
The number of cabls palrs reguired for the generator
supply feeder varies from one cable pair per P.B.X.
in cases of 1isolated installations down to one cable
peir to serve three to ten P.B.X. switchboards or
station aystems located in the same building. Fig.
No., 5 and Table No. 5. shows the general requirements
for ringing current supply circuits.
& FIG. A
” TYPE ‘A" DIST. FRAME
PAOT TERM STRWP
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. ) o f i
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0 ADDITIONAL
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8.02 Cable pairs forgenerator supply fesders shall be

metallic throughout and spare or odd conductors
which are not paired should not be asaigned for these
feeders.

8,03 The generator supply inthe central office should

provide 95-105 volts with a frequency of 16~2/3

to 20 cycles. Superimposed or a-c. ~ d=¢. ringing

current is not suitable for P.BVX. or station system

gensrator supply and shall not be used. Resistance

lamps in the supply leads should be of the type
specified in Section A505.161.

8.04 The No. 359A wvacuum tube used in No. 103A key

equipment will not opsrate satisfactorily on
other than a-c. d-c. or negative superimposed ringing
ourrent, therefore where 103A key equipment is in-
stalled in connection with sxtensions from manual
P.B.X. switchboards,which normally would be rung with
a-c. current only, it will be necessary to provide
a d-oc. component for the ringing current at the sta-
tion as outlined in Section C53.411.

8,05 Nhers s ringing machine is required for a No.
750 or No. 7554 P.B.X. instead of central office
ringing power furnished over oable conductors, a
KS-5523 static ringing generator andassociated equip=

Page 10
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ment should be provided as outlined in  Section
B556.005. Similar equipment is available for use with
manual P.B.X. installations and will be furnished by
the Chief Engineer through the regular lines of or-
ganization,

8,06 Ringing current for use with No.'s 750-A and
755~-A P.B.X. should usually be supplied from the
central office ' over one cable pair. A total of not
more than 14 ringers in the trunks and the tone,ring-
ing, alarm and common timine circuits should be
operated from the same ringing supply. When buzzers
or ringers and buzzers are to be provided one buzzer
should be considered the equivelent of 4 ringers,

8,07 A maxipmym of 10 manusl type P.B.X. positions or

station systems may be supplied ringing current
through one resistance lamp located in the central
office, The ringing supply leads for these squip-
ments may be bridged on one, two or three cable pairs
as shown in Fig. 5. One resistance lamp in the
central office 1is required for each No. 7504 or No,
7558 P.B.X, Multipling of ringing supply leads is
not permitted with this type P.B.X,'s,

TABLE NO. 5
Type P.B.X. No. of P.B.X. Positions or Loop Con-

or Station Station Systems Per ductor Res.

~Egquipment Ros. Lamp of Feeder

505,506,550 Same as

and 551 P.B.X. P.B.X.Trk.or

Positions 10 Long Trk.
Range

750-A P.B.X. 1 650 Ohms

755-A P,B.X. 1 500 Ohms

Station System 10 Sub.line or
Long Line
Ckt.Range

P.B.X.long Station These circuits are ysually con-
1ine or Trks. nected to the associated P.B.X.

col TP

8.08 Fa.ch group of buZzers or station cmﬁpmmt shall
be considered &s the total number of buzzers fed
from one ringing lamp at the station and shall be con-
sidered as the equivalent of one 505, 506, 550 or
551 P.B.X. position.

8,09 Generator supply for use with No, 2 ordsr tur-

rets is usually obtained from the same source of
supply as the P.B.X. with which it is associated, If
the order turret is not used in conjunction with a
P.B.X. the ringing current should be supplied over a

"pa te cu gﬁ 4«1 the central office,

9 M %M SFER INCY TRANSFER KEY CIRCUITS
9.01 Connection of the alarm circult of No.'s 750-A
and 75584 P.B.X.'s to the alarm annunciator
equipment in the oentral office should not generally
be required, since an emergency key for trunk service
is provided at the P.B.X. to permit direct cennection
to one of the central office trunks under a trouble
condition at the P.B.X. If an alarm connestion is
required, however, one cable pair should be assigned
for the ahrn circuit lead to the central office. The
loop resistance of the alam eircuit leads shall be

in accordance with the requirements shown on the
central office alarm circuit.

9.02 Central office alarm circuits are usually avail-

able in the central office, if not, they may be
installed upon application to the Chief Engineer
through the regular channels in cases where they are
Justified from a service standpoint.



