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BATTERY CHARGL:1 (T-3)

'u Bose

The Battery Charger (SC) (7-3) is used to charge 1.R-12-10
batteries, the power source fcr the L'r:y ..v.od 0 bomb. :t is
possible to charge 8 batteries (4 cia;:lps) in series.

The BC replaces the charge panel Lk 2 :.cd 0, the hteColpin-
Christie rectifier and its isolation t:•nsformer, the battery
load tester, and the current failure alarm system. in BC is
a more of 	 and usable charging, device incorporating all
the features contained in the hattery-charjin.q equipment
listed.

Tne BC has a front panel and chas:is mounted in a cabinet
12-1/Z x 20 x 1 -3 inches. The front panel (F1:::. 1) provides
mounting space fon the FVTTERY C2FRILT a':.meter, VOLTAGE Os' , NTROL
Powerstat, CHARGING TI-E timer, pilot lamts, protective fuse,
switches, and connectors. The chassis (Fig. 2) provides space
for the transformers, relajs, potentiometers, resistors, Am-
perite ballast tubes, snd the rortifLer tube. The weirht of
the BC and cabinet is 70 pounds.

The power required for the 	 lz 115 volts a-c at 60 cps,
and the capacity is 3 amperes or 34;-,-; volt-am}res.

One cable C1 1(12 fro , :: the a-c 	 source• 	 to the BC and
four cables CT207 fram the :2C to the battery clamps are
supplied with the C.

5

UNCIASSIri





, 	 • ,* 	 - 	 "	 ' ' 	 " 	 ' 	 '



.-:377...;7■7,77":".:r	15.'1107. 7,%V.tt	T2k-	-r





•A Cl TrITT"r's

History

Desi= of the 30 was started in F.car 1949. It was to con-
form to the 	 specifications:

	-1.	 It was to be capable of charging ela-ht
EFt-12-10 batteries in series using a constant current
of 1.3 amperes using a rectifier having a full-ixave
current fern:.

2. The char t ing current was to open and an
alarm to ring if the charging current fell below a
definite minimum. This minimum current was to be as
near one ampere as possible, the starting: minir ,um
charinq. current to be 1.1 amperes,

3. The charin current was to be iso lated
from the char ,-- input.

	L.	 There was to be pro7ision for ::: - nitoring
the voltage of each battery under load.

A breadboard model of the if0 was constructed to test dif-
ferent systems of tube rectf'ontiDn. The following observ-
ations were made:

1.Mercury vacor rectifier tvtes took too
long to warm up aria v,ere not c ,...;n:,istc_nt in their
operation.

2. Thtron tubs did 	 the desired
characteri s tics to T-4 t the high cur-rent and low volt-
age requirements of the charger. i'h7ratron tubes
hal/Inc, the desired characteristics v.ere not available.

3. Tywe EL3C tuoes manuf:otured by Electrons,
Inc, and RMA4L- 2 1.1 xenon-filicd full-rectifier tubes
were found to be the most satisfactory.

The Development Fabrication Department built a prototype
BC conforing with the above specifications, using the EL3C -
tube. Some tif,7.e later the alarm si=a1 was replaced by an
electrical timer to record the charging time and stop record-
ing when the charging current was interrupted. This timer also
turned off the charger at a predetermined time.

A requirement was introduced that a constant current out-
put be maintained, rerdless of the charger input voltage.
After investigation it was decided to use ballast tubes in the
13C output circuit. Tf-ecause of the current waveform and the
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n onecifications

ne''BC was desianed tc char?; -"e, eightt.ER12-10 batteries in
.tries 	 'a' constant current ' of 1.3 amperes. • It ' Was built
to the following soeCificati.ons:

1. The d-c charring current was to be pro-.
&aced, by a full-wave rectifier and isolated from the
a-c input voltage to the 'charizer.

2. A timer. is asto to-orcvided to ind.ic: -..te the
total .elar..se,-3: time tand, in the event the chargingcur

4. 	
-

ren:, It' a interrupted, the remaining oharginT, time.
-This timer,r..as - „also to turn off tie charger at the er d
of the charge 

	

1. 	 If the 'eharTing -current fell below ene am
pere, the • chargin;:`,current was to be -interrupted, the
timer was to stop, ar.ii the CI-3.A.RG:., ?ES 'i'rr -lamp to'`Eo out.
The thiniMum current  at which the chsr,rer would start
charging was set, at 1.1 amperes

	L.	 ine chsz.g-nr current
.

	..-1war4 to be maiLai ned
	at., 1.3+	 f...0:2 amrters and an a-c input voltage of 115

+10 volls.
cc able to charrre ei-

ther six or eight .be.tteries
6. oJ-ncu4 	 -,at to .-.h 	 t6 tro 	 -^ai -b

the' load 'voltage 'of each batter ,-

7. The ;meter to he -used az on ammeter , to
measure the - c1-:argtong . current and - !..s a voltmeter to

- measure the . battery-load •voltacre p, was o hve anas tacu-
...-t 	

.ac
racy of *two per ‘ -.ent arid 	 ranse 	

d
or zero to 5 a.m_peres.

Contr' s sna Components :

The components - 	 _le EC panel (Fig. 1) are the BATTERY
CURRENT ammeter, the— VOLTAGE& _CONTROL it'owerstkit, the CHARGING
TIME timer, and the necessary laips , ,,fuses, switches, and con-
nectors.

In the upper left -hand corner of the panel Is a 2L -hour
electrically c'siven k..t.m.ter, labeled C7-... ,,,RGI:".(3 TI..E, which ir_di-
cates elapsed chargin.-. time. If the charginr-: current is in-
terrupted for any reason, the tinier stops, ir.dicating the re-
maining time necessary to charge the batteries. At the end of

11

•

•
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•
e' Charg- 	 -the;:Bc. she 'timer

unless the batteries •are. 	charged.

-..To'S 	 right of:the --Irit • 	 tie ,timer is 	 swi tch labeled 3 ,-CLA14PS ,
the 'switch connects either' three

or '.four:batterY...,ClamPS'i'ttwo ‘. batteries -.Per. clamp) 	 . a series
withthe - Charging :CUrreht

.
In the upper right=hand corner of the panel s a ammeter •

labeled .BATTLRY •CURRENT • whic1-1 Indicated the' charf-'nc rate and
the.. condi.tion of - the batteries under load.

the left of :the BATTERY::CURR'ZNT az.meter Is the BAT TEST
switch:•This sWitChp:-.Ytheri 	 connect :3 	 parti Cular ,bat-
e.•4y 	 Sex; ies "vii th 	 ':-EATTERY-s-Clii-IREY.T ammeter and a load re-
" atcir. 

, 	 • 	 . 	 "-• 	 , 	 • 	 .
e :left-hard 'side of  the panel is a

:pilot :1 air.p : ," and a s :itc}i. i :mss ccsbbinatic. is labeled AC POrriER
The - Switch . applies.:-a-c. 1.;ewerto',the- .BC and the pilot lampj
ditates wheii

	

To the right 	 .the AC ", i'QWER 	 f Use holder.
for :the •i5-altnere.- , fuse • to .prOtectithe':charE,er.. 

,

p :?,CHARGING:*REE-i
tube .118 -1.iarted up

and voltage is". a i1ed to.`the plates''oi` the .'tube, .`this` swi t ch

:r •
• .n -thecenter •:of ":_the; panel 	 seleCtor..switch - Whieh...cen-.

	

. 	• 	 • 	 ,-- he at 	 ". the
•Chais -4,rig

• , 	 `-'the 	 i6lectOr:'swittih s . fi)6v,rerstat,
beled VOtTAGE t "..C6NTRQL:.":-.-It -is a 1.'aria.bie a::itotransformer to ad-
just:the char8ing7 --eurrerit to the' batteries . and should
be '-:set SO that the "BATTERY 'curitLisit arrreter -,rears 1.3 araperes.

Below the AC -FOWER ;switch _and in the lower left-hand con,
ner of the panel 'is the .1.157v,- '60-cycle connecto•. This con-..nector is used to co rine c t the .13C to a 	 a-c source via the
a-c power catle 



TCLASSIFIE 1)
thassis_eonneot -:vs, labeled CrAia::1, - 'CLAMP ai cLATAP3'; and

. CLAMP 1:These eonneetors and:lbdr - CT207 cables':cOnnect the-
,d-c-OutoUtOf the:BC to t1 -.,e batteries.

The mC. chassis and the ccaTonents meunted on it - .are . shOwn'
in FiFE:S, 2 and 4.- The plate:transfOrrler, T201,. is at the left
rear side of the Chassis. ThitransforMer - is used to StepAAp
the:Voltage of the'a-c power'saul.ce -.to'operate the Tull-wave
rectifier tube.

At the'right of the plate tranforzer is the full-wave
rectifier tube,-V201, atype E71,3C tobe used to rectify the,:..-c
voltage from the late - transformer:.'

Tejo ballast tubes, V202 and y2o ,i (Anute type:-i.6A10and
- .9A1) used to 1-erzulate.th.e . EC Current 'outut, are at the. right
of - the rectifier tube. The rectifier tailast - tubes and their
sockets are:meunted on a special shock- - aeunted supnort.

The tinle-c:,elav relay, K201, is at the left center of the
chassis. This relay dela -o s the ap , lication of the a-c power to
the plate transfer:oar until the filament of the rectifier tube
has reached its normal operatin te.qcrature.

Y. special under-current relay, F202, at t e rlght of the
time delay relay, is usea to open tho d-c output circuit of the
EC if tne charqins ov.rrent drops below 1.1 amperes. The recti-
fier filament transformer, T102, at the -I ht of the under-cur-
rent relay is a step-dawn transformer to supply the low voltage
an! -the current for the filament of the rectifier tube.

The cooling blower, B101, for the BC is at the ri,Lht side
of the chassis. The blower motor extends throlls:h the cilassis,
and the electrical connection:: are made on top of the chassis.
The rotor of the blowor and it 's housing are c'n the bottom of
the chassis. For more effici,;nt coolim- the blower is used to
circulate sir Last t1,:e ballast tubes ana the rectifier.

Totentiometers R2'..)1 and R202, under the cassis, are used
to adjust lock-1n and full-Out currents cf relay N202. The
control shafts of LLese potentlo:ne:ers are L:zediately in front
of relay F.202.
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.

2. Connect cal 0T102 between the AC P07:ER connector on
the EC and 	 6D-cos, 	 power source.

3. Connect the 01207 cables between the bLttery clomps to
be chared and the connectors on tie EC, startng with CLA2d? 1
and proceeding to CL;i1..? a, in that order.

Li.. Place the AC P=R switch in the ON position.

The AC ?CE1-1 lamp lights.

Place the C'-,A,Pc 	 dial at 20 hoar:—

6. ;a.'it 2()•seconds before proceeding further.

• 7. Hold the oFARG:ih E.ihT switch pressed in; turn the
VOLTAGE aNTKL clockwise until tho CPAi3IFG 7; -z.:::LT lame lights
and the 3ATTERv CURT ammeter indicates a •ari7ing current of
1.3 amperes,

I'YDICATin:The AG PO= and CHARGID: R.ZSLT
light; the BATTRY CUR3ENT am.deter shouread 1.3 am-
peres.

 ..adjust the VOITLG .::; C0 7-1- , periodically so that the
RFr T ammeter continues to read 1.3 amperes.

9..At the end •of the :;hare time the C",:T:td 7.iEZT lamp .

will go cut, and the 0i -I0 Tl 	 timer and T=v CURE=
ammeter will read zero.

10. Place the AC 12 .):,ER switch in the	". 	 ■-•
•_ 	 •-• -

The AC PC'•: .:LT). lamp will .co out.

11. Place the selector switch in the EA" I position; ore
the BAT LOAD switch and read theGi'D J:),H7: 7:7 ammeter.

IN:)TCATIOC: The 	 din on th BA"T:f1
ammeter should exceed. a ampers.

12, Isepeat step 11 for the rerrainin;:: battervpositions

as fr step 11.

17



13. Return the selector switch to the CHLRGTUG CURRi:,"NT
position; re:liove a].1 cables.

Operational Test Reults

A. Frearations for Ooerational Tests.

1. The BC (2-1), ferial o. 	 , male by Poyal, '.as in-
stalled in !, oyai n7,nsh , ;ek•monted case for the ov:e ,---, tional
tests (17-T, 5).

2. The series of tests made on the BC deter;ained the reg-
ulation of the charginp; current output. The te:rmerature rise
of the various . coponents within the BC under uncontrolled am-
bient temperatures and a contrelle'U hlr.h 	 ent temperature
was measured.

The a-o innut vo7tage of the power source used in the P:C.
charging, current regulation tests was varied from 105 to 125
volts ever a time interval of 3 minutes at the beginning and
end of the 2C-hour charge -period.

3. The ambient taviperature was not controlled in the corn-.
ponen,- 	 in the final
high-ambient-teiiperature test.

A Brown potentiometer was used to :take all temperature re-
cordings from each thorir.ocoUple at 8-m -7.nute intervals.

4. iour cla:iLps of batteries were prepared for use in the
tests. These batteries were charged by tie F:0 at a current of
1.3 amperes for a period of 20 hours. The charging current of
1.3 anperes was initally established by . adjusting the volta:se.
of t.le a-c pov.er source to 115 volts.

B. TestinR7 Procedres.

1. The abilitu of the k0 to re7ulate the chars °C current
for var:ous input voltages fr= the a-c power source was check-
ed at the beFinnlng 02 the first cha:Te by vanfin voltage
of the 2-c pcwer source fr.= 103 to 12 volts, ln 5-velt steps,
over a tine interval of 3 mThute:. Grabhs 1 and 2 6)

‘111111111=1.1.1
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	 Fig. 12. -- Plate transformer T201 temperature rise at

ambient temperAturas of 65 0 , 75 O , and 80°F vs time
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Fig. 15. -- Temperature vs time for a high controlled ambient temperature or 120°F



INN

E. Conclusons and Recomendations. -- To assure efficient
and safe r-.. uerati_r,n of the .1.!0, it is concluded that

1. A more efficient method of cooling is needed.

2. having hi7h-temprature insulati:,n and
suitable fungicidal properties should be used.

The forep:oinR conclusions led to the followin: , recommend-
ations:

1. The cooling vents should be moved from their
present position on the 72C tanel to the opposite side.
E moving these vents cooling will he ,nore ef:Icient.
This crane in cooling :rischod will 	 th
passing between potenzio.:eters Fi201 and R2D% to be
ilaovec: to another locct:on, 	 in cooler cab' ,-,

2. The wire used in the ?C', should have 1-Z=7h-tem-
perature insulation which includes suitable funp;icir;al
properties. The wire insulation should be ca-able of
withstanding te=ertur'=2= . FrPat-r than 1 G °2.

The wire in the cable undor the =Cchacss should
be rerun to otviate the high-te-aturP points found
around potentiometers 7,2C1 art. F202. Rear.ranpr.ing: the
ventilatin holes on the EC panel will allow this to he
done.
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