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GENERAL PURPOSE BATTERY
CHARGERS

The selenium rectifier units, Types RS-945-A, RS-946-A,
and RS-960-A were designed specifically for battery charging.
They can also be used on resistive and inductive loads. The
design of each component has been carefully considered and co-
ordinated to provide a light weight, easily serviced, dependab
rectifier unit. An exterior view of one of the battery c
is shown on the cover. An interior view of one of the bat

chargers is shown in Figure 1. @

Instruments

Fine
adjustment
Rheostat = ‘
Trongformer
H5v/230v
terminal
Coarse "
adjustment Mounting holes
Selenium
rectifier D=¢ fuses
A-¢ fuses
Conduit
holes
Figgre 14 Battery charger with cover removed

ctions not purport to cover all details or variations in equipment nor to provide for every
cy to be met in tion with i llation, operation or maintenance. Should further in-
d or should porticular problems arise which are not covered sufficiently for the pur-
he matter should be referred to the General Electric Company.
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GEJ-2309 General Purpose Battery Chargers

) DIMENSIONS IN INCHES
l. Ty [] Type Type
jl_g -—A—= "B_L Letter |rs-945|RS-946|RS-960

3

A 478 6 2
3 1

B ' T8 '8 t

c ] ] )
5 1 16
3 iR z

D 185 14 10g
3

E 20% lsl- llz
3

F 8 ry ry
4 1 1L

G 24g 187 147

\ = b 5
%Eﬁqﬁé H 138 138 13

5 3 3

I 12g 125 g

ki B e et

¢ —D— ——— e ——

'L»-—a slots for F———ll\~—r T

mtg screws Y
® o|| |
O

@

i

o

o
N

% dia. 2 conduit holes

outline dimensions

' HANDLING

of the battery charger, it should
ansportation. This should include a
visual inspectich, lo@kingMor bent or deformed panels, broken
terminal blocks X her evidence of rough handling. Claims
for transpo & ges should be made against the transpor-

tatlon com




General Purpose Battery Chargers GEJ-2309

DESCRIPTION

Casing

1. The front panel and casing assembly are made of 1/16-
inch steel plate to provide a sturdy protective enclosure for the
internal parts. The outline dimensions for the wvarious type
battery chargers are shown in Figure 2.

2. The back panels are made of 1/16-inch or 1/8-inch steel
sheet in order to provide necessary strength for the support of
the transformer and other components.

3. A perforated screen is provided at the top an

of the unit allowing free passage of air to cool the compo
but not permitting objects larger than 1/4-inch in d%

be inserted.

4. The casing is attached to the back plate b ns of a
slot and screw device so that it may be readil ved for
changing fuses.

5. The casing is phosphatized to preven t and corrosior.
of the base metal and given a baked e sh to provide
a tough protective coating.

Rectifier Stacks

1. Selenium rectifiers of sign and manufacture
are used because of long life ta and high efficiency.
2. Connection is made e sel€énium rectifier by means of

a screw-type terminal.

Transformer

1. Transform e of our own design and manufacture to

meet ALEE. ions.

2. Formex r cotton insulation is used.

3. Taps dare ght out to standard terminal blocks for
maximum i with minimum trouble.

49 These cliargers are designed for use on either 115 or 230
50-or 60-cycle sources of supply .

de-mark of General Electric Company



GEJ-2309 General Purpose Battery Chargers

Variable Resistance

1. The variable resistance was chosen to provide ample
capacity for the voltage drops required.

2. In the larger capacity units, a micro-adjustment is pro-
vided to obtain fine variation of the charging current.

Instruments

These units are provided with moving coil type instruments
of 2-percent accuracy.

Fusing \
1. The unit has two d-c line fuses to protect the unit against

reverse connection. These fuses may be removed if the customer

desires to completely disconnect the charger from the batteQ
circuit.

2. An a-c fuse is provided on the input to the stacks td pr
tect against overloading the transformer.

Cell Selection and Charging Rate Adjustment

1. Cell selection is made by means of a Jones
mounted on the back casing.

2. The charging rate adjustment is ans of a
rheostat mounted on the front panel. Char, rat® adjustment
is normally from 20 percent of full ratedgcurreft to full rated
current; and on the 1- and 2-amp mod used with a 12

cell and 24 cell load, the adjustment s f g 2 percent of rated
load to full rated load.

An oblique view of one of tery chargers with its cover O

removed is shown in Figur\
I@TION
The chargers sho b talled in a dry, reasonably cool

location, preferaﬁy re gthe ambient temperature does not
exceed 9SF. The y should be connected through a fuse
disconnect swi nd “then to the correct terminals of the

terminal boar ig 4).
- O
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General Purpose Battery Chargers GEJ-2309

For 115-volt operation, connect terminals 1 to 3 and 2 to 4.
For 230-volt operation, connect terminal 2 to 3.
The a-c line should in each case be connected to 1 and 4.

A jumper should be placed between Al and A2 unless this unit
is used with an automatic control. See wiring diagram (Figure 5).

The load leads should be connected to the terminals marked
PLUS and MINUS. If the load is a battery, check to see that
the number of cells corresponds to that given on the namepl
and connect plus terminal on unit to plus terminal on batgéer
and negative terminal on unit to negative terminal on ery,




GEJ-2309 General Purpose Battery Chargers

A-c line ‘
- Suggested A-c line O

switch and fuse
(Furnished by
purchaser)

[N
=] F

Unit

1 Q
I | Filter Reactor
| P (If used) @
L,Jd
1T
To battery
circuit

Figure 4. Battery charg t tion
dia
0 Q ‘°
Refer to wiring diagram (Figure

). If the load is a battery,
the voltmeter will show a as soon as the battery is con-

nected to the plus and mj minals. -

BEFORE TURNING QN A-C POWER, MAKE SURE
THAT THE RHE IN THE MAXIMUM VOLTAGE
POSITION. (T T RHEOSTAT CLOCKWISE UNTIL
IT REACHE OP.)




General Purpose Battery Chargers

GEJ-2309

Adjust the tap on the terminal strip (coarse voltage adjust-

ment) until the desired amount of current is flowing. The proper

C tap is the one that gives just a little bit more charging cur-
rent than that desired. Final adjustment is made by means of the

rheostat on the front panel.

NEVER ATTEMPT TO OBTAIN MAXIMUM RATED

CURRENT OUTPUT WITH THE RHEOSTAT RESIST- .
t

ANCE ALL IN.

For maintaining the condition of lead acid batteri b@
“floating” method of charge, a voltage of approximate\(
volts per cell should be maintained. A change in 1
current will not cause an immediate change in the cha ge.

2 ! AT s

A-c fusq l

/A-cline \ QQ

& hould be between
and A2 except when unit
used with auto control

Coarse voltage adjustment

Variable resistor

) A-c Input | Connections
-
115 volts 1 to 3
2to 4
| f 230 volts 2to3

Attach A-c line to | and 4
L 4
D-c fuses +

O

Q>®

\\ Figure 5. Battery charger win'n§ diagram

OO



GEJ-2309 General Purpose Battery Chargers

Consequently, it is important that the voltage be read a day or
two after a rate adjustment. A value of direct current will finally
be found, by trial and error, which produces steady state condi-
tions. This value will be equal to the average drain on the battery
plus the losses. The charging rate should not exceed the maximum
direct-current rating stamped on the nameplate.

If the load is of a resistive or an inductive nature, the rectifier
will deliver approximately 2 volts for each lead cell shown on the
rectifier nameplate. For example, 24 volts for a 12-cell charger,
or 48 volts for 24 cells.

If the charger fails to operate, check the fuses. If one has
blown, investigate the cause and remedy it. Then replace the
blown fuse with a good fuse of the same capacity.

Usually the trouble is a reverse battery connection, or
overload in current.

From time to time as the stack ages, the resistance ma
to be decreased or the coarse voltage adjustment agwan
step in order that the charging rate may be mainta

e

&

SUPPLEMENTARY EQUIP

Automatic Charge Control
These units can be made complete
with the addition of an automatic
this control should prolong the lif€
proper state of charge; howe
inspection be made to insure

atic in operation
con®rol. The addition of
e battery by maintaining
essential that periodic
eration.

Filter Reactor
A filter reactor .is @e for communication charging

equipment or wherel(\\ is desired.
‘o \

O
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General Purpose Battery Chargers GEJ-2309

AUTOMATIC CHARGE CONTROLS

Automatic charge controls DL-3276910 and DL~-3276911
were designed specifically for the rectifier units Type RS-945-A,
RS-946-A, and RS-960-A. These controls will satisfactorily
operate on many other types of equipment. The design of each
component has been carefully tonsidered and co-ordinated to
provide a lightweight, easily serviced, dependable control unit.

An exterior view of an automatic charge control is sh in
Figure 6. As oblique view of an automatic charge t%

n
its ‘cover removed is shown in Figure 7. \

DESCRIPTION
Casing
1. The front casing assembly is made of 14k6-indlYsteel plate
to provide a sturdy protective enclosure hi ernal parts.

O 1

()O



GEJ-2309 General Purpose Battery Chargers

Mounting holes

Voltage- : >

sensitive
retay
Line output
Ouiput
Holes for
low~rate .
resistor Automalic~
monuat
switch
Timer Line reloy
Interconnecting
terminol strip
Conduit
holes . Q
Figure 7. Automatic charge control with cover r v

The outline dimensions for the automatic char s are
shown in Figure 8.

2. The back panel is made of 1/16-inch stgel shé®t in order
to provide necessary strength for suppor components.
3. A perforated screen is provide and bottom of
the unit allowing free passage of ai gool thie components, but O

not permitting objects larger tha -inch in diameter to be
inserted.

4. The casing is attached ack plate by means of a
slot and screw device so thatd readily removed to change
the function of the contro :

L 4

5. The casing is p d to prevent rust and corrosion

of the base metal andygiven® baked enamel finish to provide a
in

tough protective

12 <,




General Purpose Battery Chargers GEJ-2309

Voltage-sensitive Relay

These units are equipped with an Exide TVR relay to con-
trol the amount of charge given the battery.

O

Motor Switch
The motor switch controls the operation of the TVR relay.

Contactor Relay

J In control DL-3276910, a relay is provided of sufficient
capacity to operate any unit which does not draw more thin

5 amperes from the line. In larger control DL--3276 0,
ampere contactor is provided.

Dimensions
Letter

A

i,
—
>
@
i

-~
435._»
(.}%..__
®
—]

le,
'

}-———-————D

*

i

re-2 key slots for

13



GEJ-2309 General Purpose Battery Chargers

INSTALLATION
Used with Type RS—945—A, RS-946~A, or RS-960-A

Check the a-c supply connection to the rectifier unit when
using the automatic charge control with Type RS-945-A,
RS-946-A, or RS-960-A. (See Figure 5.)

For 115-volt operation, connect terminals 1 to 3 and 2 to 4.

For 230-volt operation, connect terminal 2 to 3.

The a-c line should be disconnected from the rectifier unit and
connected to the automatic charge control unit. Disconnect the
battery, and place the (4 ) lead on the positive terminal of the
charge control and the (—) lead on the negative terminal of

A-cline

B Fil ter
:«Reoctor(ifused)
v DL-3276912

L 4 |V+

\ attery Circuit
Figure 9. Ayt ic charge control installafion diagram

(mmski' 46, and 960 type chargers)
14

Suggested A-c Q
Rectifier Unit . line switch and
RS-945

-A fuse
RS-946-A -
RS-960-A

L_.

2

4 Automatic - To)
+ Control -327691 |
Al

A2

wa&mswm® i

%



General Purpose Battery Chargers GEJ-2309

Hs v
19 line

A-c line l l

C le—Line switch

ond fuse

Al

A2
Automatic L DL-32769
Controt OL-3

+
=
Charging l
Unit - i+
To batte
- + circuit
Figure 10. Automatfic charge confrgf i ation diagram

(with other ty T

US, MINUS, Al, and
should be connected to

the charge control. Termina

ved between Al and A2 on
with automatic charge control.

9.) Be sure jumper has
the battery charger w

o~ Used with Other :
' When using 4@ tomatic charge control with any charging
unit other Vpe RS-945-A, RS-946-A, or RS-960-A,
connect the e charging unit to the PLUS and MINUS
g_comtrol as indicated in Figure 10. Connect the

] fén Er set of PLUS and MINUS terminals on the
S volts to terminals 1 and 2 on the automatic
charge\¢ontr@l. (The terminals marked A-C INPUT and 4 are

is type of operation.) Connect one of the a-c lines to
1, then connect from terminal A2 to the charger.

o
ina
& er a-c line goes directly to the charger.

Q>®

terminals ©
n
t

15
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GEJ-2309 General Purpose Battery Chargers

MANUAL-AUTOMATIC

switch
1 [\ Timer Vo::_aqe- ‘ * A-c
coil sensitive rela input
TR 2| ' x)j— contacts o pu
/ | Refay Timer
coil contacts +
r Lic
g I K To
Relay
contacts _ _ battery
NP
Low-rote resistor
{To be added by
ﬁ Ii’:t:?rcg; for F:e'luy' Voltage-
charging) contac ST seﬂsiﬁ\(e| relay
coi
[ i . Y] \
4 2 + -

Connect to charger as indicated To be added by
customer for High-
Low charging
Note: For On-Off operation:

I.Remove jumper between battery minus and charger
minus.
2.Disconnect low-rate resistor between A¢ and A2,
Figure 11. Automatic charge control schematic wir ia

ADJUSTMENT
High-Low Charging
The automatic charge control is not eq ed tor the High-
Low charging system. To set up for that e rging, insert a
resistor as indicated on schematic wiri%m (Figure 11)
na

and a jumper between negative E!I illustrated. Con-

sult “How to Choose the Correc Charger” for the proper
size of resistor or refer parti 'oblem to the Lighting and
Rectifier Divisions, General Elec pany, West Lynn, Mass.

After inserting proper pdfts djust the high rate, place

the MANUAL-AUTOMATI in the MANUAL position.
Turn on the power and &dju e charging rate to the proper
value using the adju$trpefon ghe rectifier unit. To make the low
adjustment, put th AL-AUTOMATIC switch in the
AUTOMATIC a connect the control to a battery
sufficiently char o cause the voltage-sensitive relay to pick
16
S
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\&ks up, allowing power to flow to the rectifier unit and allowing

Q>®

General Purpose Battery Chargers GEJ-2309

up. Vary the amount of resistance (connected to Al and A2) until
the desired low-rate charge is obtained. This low-rate charging
current should be slightly under the average continuous drain
on the battery.

On-Off Charging

The automatic charge control is set up for On-Off charging.
To adjust, put the MANUAL-AUTOMATIC switch in the
MANUAL position. Adjust the charging rate by means of the’
controls on the rectifier unit. When the MANUAL-AU TIC
switch is put in the AUTOMATIC position, th T i8S set
up for On-Off type charging.

OPERATION (b

Refer to schematic wiring diagram eJI1). When the
rectifier unit and the automatic cha ntrol are properly
connected, 115 volts is applied bet n t€rminals 1 and 2.
This serves to energize the timer i erates continuously.
Once every hour the timer ¢ ta% for a short period of
time and then close again. Wh acts close, the coil of the
voltage- sensitive relay is_expo the battery voltage. If it is
low, the voltage-sensitive s not pick up. Since the con-
tacts on the voltage- sengi ay are normally closed, the relay
coil picks up allowing ow to the rectifier unit and allow-
ing the output of the ré@gifier unit to go to the battery. If the volt-
age is sufficiently 0 e voltage-sensitive relay to pick up,

it opens the tast eries with the relay coil and therefore
the relay t. up. In this case, current flowing to the
rectifier st pass through the low-rate resistor causing a
voltage p@nd therefore a reduced charging current to the
battery.\

On-0O ng

High-Low Charging

e rging current must pass through the contactor or
§re points before flowing to the battery. Also, the a-c line cur-
s

t pass through the contactor or relay points. If the
voltage-sensitive relay fails to pick up, the relay or contactor

17
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GEJ-2309 General Purpose Battery Chargers

the output of the rectifier unit to go to the battery. If the voltage
is. sufficiently high for the voltage-sensitive relay to pick up,
it opens the contact in series with the relay coil and therefore
the relay does not pick up. In this case, both the a-c line and the
d-c line are open, so that no power can flow to the charger, or
from the charger to the battery. In addition, the battery cannot
pump back power into the rectifier unit.

Manual Charging

When the MANUAL-AUTOMATIC switch is placed in the
MANUAL position, it shorts out the voltage-sensitive relay con-
tacts which means that the relay or contactor is always ener-
gized and therefore the rectifier unit always feeds through to
the battery.

S
>




General Purpose Battery Chargers GEJ-230y

FILTER REACTOR O

<‘ , DESCRIPTION
A filter reactor is available for use with all chargers o

capacity than 33 lead acid cells and 14 amperes or less maximum
d-c charging rate. An exterior view of filter reactor DL-3276912
is shown in Figure 12. See Figure 13 for outline dimensioris.

The reactor is provided with two terminals ch it can
be connected in series with the battery loa mals are
not polarized and the reactor may be inser elther output
“»ad. An interior view of the filter reactor in Figure 14.

("“"5""“"1‘ 4 0

B
< ”l"

7o) |
O L “

\l dia conduit hole

\\ Figure 13. Filter reactor outline dimensions

19



wEJ-2309 General Purpose Battery Chargers

Figure 14. Filter reactor with cover removed

HOW TO SELECT THE CORR
CHARGING METHOD

Manual Charging
For control applications it is customary to usdft -called
“low-gravity” type of battery having a full chagge s gravity
| Ul

as Deen found

of from 1.200 to 1.220. With such a batte
that if a potential of 2.15 volts per cell is,co ously impressed
at the terminals, the battery will be maintéy ip fully charged
condition. When steady state is reach héy¢charging current
will be a very low trickle rate, only@slj higher than the
internal losses. At normal room te a , the rate is_usually

T
something less than one perce‘t of@ithe ht-hour ampere rating
of the particular battery.

With a steady load appliedito th&battery, it may be “floated”
at 2.15 volts per cell, in w& the charging equipment sup-

20
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