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Data,=- Dattery of the troy tyne mede and instelled br c-ith “toro -
Battery Co., Dinghampton, s Yo 7Two plles of 27 cells, cach occum: -~
floor spacc 7" x 40" oach, Rated at £~ voltc par nile, carnelty
200 ampcere hours, hevins normel discharsc retc of 25 cmreren,

The storane battery,for so many yecors rerordsd by en~inosrg

with suspicion, seems of late to have found the linc of wor: for whic

it 15 especiclly adapted and tho activity in storacc beottery develor -

seenis to indicate that it 15 an es.ential part of a com:ercially
succesciul clectric powor plant whoee load 1s not steady. Varicus
thi gzs, such as tho evolution of gasses, the space remuired ard¢ thn
litite size of rlass clectrolyte conteclinersncw manmufacturcd se.:;

to throw tl:o talence in favor of the troy plate bettery invonted

by 'Pe e Te T21th, esnecially in instollations vhere larro uniic e
ermloyed.

This type of bettery is doecidedly differcent from the coll
ty:c in that tre plates thomsolves ere olactrolyte containcrs and
both cides, ton rnd bottom, are rridied and proce~~~d4, tho unner
31do being nenative ond lower positive. hils conmnd-eticn 1c shom
in the accormanyirs photorraphss In Jo. 1 is ¢hom the thicimes:s
of tho oriyinnl shoet of lecad, whil ch 1s ,1Z5% thilel, elco the incroror
in ecxposed surface resultir: from the srinning or ~riddir; process,
thich leaves a baso ,0047* thicke lloe. £ chows throo spun discc cut
from a plate. In the upner ono can ba better secn this increase i
expocse:.i surface per unit weiy ht of metericl, lio'c. & and 4 show the
positive and negativo plate# of a cell type battory. Both have becn
procesasd. No. X 18 sponce leecd (Pb.) or negetive plete. 1o, 4 i

the pcroxide (Pbn2) or positive 7tlato. Tho pocitive ~late is pedcdic






brown in color, The ncgative nlate ic greayich. The differc-cc of +he
cell platc from thoe tray platc 1lics in the fect that 4h- cell of
plates are of thz same polarity on both zides shile tho troy »loie 40
nede in the form of a tray and ic negzative on thi up-er =%do and
positive on the lower sld;. “hese trays aro nostod, thio treys beloo
kopt fron contact with each other dby menns of porcelain insulcotor:s,
“nou~h electrolyte is kept i~ the lower plate to insure im~ecreion at
*11 times of the lower surface of the plate next ehove 1t. “hus ore
tray really forms e conplete coll, ccnsequently the nu~hor of eo1':
saqualsg the nuber of trays ninus onc, cince the un~-r surface of tﬁo
ton nlate and the lower surface of the bottom plate are inactive, /-
will be scen,tis construction obvliatcs the necessity of Jurpers,
terninels, or other connections on the intormodlete eells which reluos -
tho resistance due to poor contacts to zero.

Anothor feature of advontase clailned for this cell 1s thot
1t will not £:1i1 ac ouleily as the cell ¢ype by tho abure of 4oo
lons a continucd discharze or by & diccharse at too ranid e rete, nor
#111 oxcessive hestin~ result from these ohusec. In the coll tymo
the actlv: =rterial of tha nepative nlato han~e = nded ocrd 1z ¢ il
discrra~nd dy abure. In the trey typo the negetic 1 the ummory cidn
nf the tray and the actlvs material lays or rather ics i-tedd-d on +h4i-~
3ide and cannot becemo locue and fall out when over-culphetine~ ceocurs,

The test was made on two pilcs (Eotterys to's, 1 end 2) of
F3 volts each, 00 ampere hours capacity (rated) and havins s nor—-1
discharge rate of 25 awneres. Iach pile occuried s floor space
27" x 40". "ho dbattorics wre made and insta’led dby ~mith “torare
Snttory Company, Bingharpton, N, 7. The installation took placc choud

Dcootber 15,1904 and they wore immediately char~ed up and have de n






kept falrly well charred sirce thet time, Thoy vere treated w14
carbonate - soda, shout orc-hzlf pound nor coll, to proverd cuocget ve
sulphation.

e tenit the hatiories as we found Y ond poade rocords ef
voltares rnd dengsitics of the individual cell:s of cach buttory ac
shotm in Colums I and II, Plates I and II. Ve thon ctarte’ to charr:
then and contirmed charging come time after the volteso reached S.0
volts per ccll charged, <he power {or these charycs was oHmincd fro-

he pencrotor in tho llccheanicel Depertincnts In oell lo. 1 we put
A7 eopere hours at a rate of about If mmpercn, uhich rate wo mainisis. -
£ nearly conciant oo poccidle thiroushout the test. (Tee plate Z771.)
“he voltepse after charsing (187 opcrt ours ot I0 empere rote ic
reeorded in Column IZII lcote I, Ule were cbliccd to let our woi- gt
until muesdey, May °°rd,17°7°, nating o noriod of rost of 70 houre,

e voltere ané hrdronctcr resdinge vere azeln toven ond are recovocod
i Colurns IV ond V cnr oone pose.  Tho beitery was thon furthey chay -7

i

v - - ~ o - \ P P - - R
cLth @170 arpore hours a2t o I8 amner? rate nolins o total charee of

o’

¢ 07 arrore hours. She bottery (lc.l) was then discheread throu-h o

resictarce, “he diccrarse woo corntirucd untll the voltoso teo: a
decided @rop (Cee curve iio. 1 Plate IN) and the velts o of eclls fr-ow
cnd £, (olunn VI Plate I, seem to indlcate thot t1is was carricad

too fer. It was Tirst discherged 60 wmmpere hours at a rate of U

apercg, thon 2llowed to rest 14 hours vhon it was further cischar ed
21 ewpere hou£§ at ¢ 10 erpere rate, then after & roct of chout an houw
and e helf further discherged £ arpere hourc at 10 ampeore rate =oico-
a totel discharge of 07 amperec hours. “he sceond charge w-s obtainod
partly from bettery lo. £, using the motor &rd rotery converter shomm

in photorraph £ as a booster. The discharpe of iio. © Tfor-i»~ nart cof



the charge o Ko. 1 was 176 ziporc mours at a rate of ehout 0 oomen .,
L further charge of €9 a-pore hours ot & 77 e-nere rate Tas =rde

saring o totzl charge of C0F amper: rours. “he batiory was then MO
discharsed (Tece curve T plste IX) irto coll Ilo. © and 4 on fupth o» oo
charsed throeush a recictance with 18 hours dbetureon diceror-rg to romr o
ate, 7he Tiret of this discherro was 94 ampore hours at avout oF
enperes,  “he dlscherce vas dlscontinued allowing a period of 1F hours
to clepso when it was further discharged 14 ampere hours at am 11 oo--r
rato, matins a total dlecharse of 107 anpere hours, Tho conditlnn

ot

of th¢ bottery efter partly discharging 1s given in Colunn VI, TFloto

(3]

ac arc also the voltege conditions 15 hours lotor glso cftcr 4oi:?

cew ey

¢ireharqe snd 1F hours aftor total éischarpge. (Columns VII,VIZI and

Iv, T'iate 1) 1In Column X it will be noticed that the colls have i+
~onergl recurercted but numbor £° has cheanged pelarity but by e
voliares in cel s 1-07 inelusive, exeent 01, §t moy be scen thot 2
further dizcharrc of these eclls could heve becn madle without doo-orp
of injury %o thom. A charge was then mcde of 170 mpore hours ot o
24 g vore rate (Coe curve 7, Flato IX) end elter ahout ton hours o
further chargec of ¢1 coopere hours at about 18 omnperes wos nede(T oo
curve 0, Plate IX¥)e The three lower plates chowod Ly the. woltare
roacinss (Coluzn X, Plate 1) that 1t would be advissble to put an
cXtra charro into them scporetely. ¢ Cid this dy ucing tho lower
torzinal of the lower colls for poslitive teralnal ond clerplrn- a
ploe> of leed nlate to the second tray above the base trey for the
negative terminal, Ve chargced into these cellc 74 anpere hours at c
€ amperc rate. Tiic mede the total charre of thesc three —lates

47 ampeore hours., This ves calicd a slow char;c beenuso tre latior






part of the charro was mrde a2t gkrut ore<=hol the —or-al roted roto,
The rrte dischar~o ™Mllowins trie char-c e 17 orcros ol 20 Tl
end ¢ zt the end of the dlscharce., Tho dicohars? was cortireus. o
total diccharme was 144 arpere hours, Ly roforvir- 4o Onlo o NIT, T
I, 1t w117 be seon that'thou h thie dischar:s wnt corrl O tno oy roo
he lower eelles, yet they sro lcft in dboiter comlition thnn an o
nrevicus discharsez. If To ncilec thie voltene recidins ol Huashe

s oway infer thet oy 14 0t o o owge Lo the lenor eclls the

S ~et ~ ~X -~ e C Y < PRSI I -V -2 ~ P ey
Gischar-2 —i-1t hrve t-o1 eonmtlinucd farthor. Tha tocst ol Lati

v [l 2] ) . - - . e . L . e ™t
(0e T omen cor™eted 4 mich ‘Yo 802 a7 &S fne 1oTab Boltor puriiia

e obtnlinad, e eandt4in An wilch o Toand 02 hottery IoooToha
In folurms T oand IT, Tlato II, Tho orollvincuey ohargo was olininod
from o generator in tho oehanical Departoent. The fired c;a: -
mrde on  faturdsr ey T04h. Vo chersod in T1D ampere lioirs et e T
crotre rate (Toe curve 1 Dlote M) then Clogeonllinuod wnlil oy T,

teon o fuptler oherce of OO arpere hours of cuoul §F wonoren 1l

nmede thieh meds th2 totzd 901 ampeorc hours,  Thoe eoncition ol Ah2
attory ot this tire 15 Cewmn in Coluonr TIT and IN, lrte IT.  fLhoum

tho voltarne of -1 haottery arc rore uniforn thoe ir o, 1, 10
oamoars thet the dencity of the electrolytc in the wm-or cel’s 1o
ton 1ow thilz 4n the lower onos 1t 10 ton hi~hg thic io further ooohant oo

¢d in Colun VIT 4n the zamc nlaso. e dluetercs vas storied ot

03

T 2'Cloc™ .., ny S4th nd eontinued until direnercod., T totel

discharse wes 140 ompore hours at o 31 ammere rate, “he hyé@ronoter

YRR

*

ana Vi,

.

end voltese readingss after discherzo are sho'n in Celuwns t

[ T
batas

“late ITT, iistice the marted difference in output over -o. 1.
socond charre (See curve o plate ) wes made of neerly ncrmal rate.

4 ~-

M ay T4th, the batiery war cherged with £f anpero hours at 2 =



anpere rate and efter = fifteen hour rcst was further chorpg:¢ oith
122 ampere hours et & rate of about U4 maling the total chai2
anpero hours., ‘he dicscharse inck place !‘ay Zrfth whon 144 £7:3¢r. . howes
were discharged at a 26 eanpere - rate. "hls we called norminl
discharge., The next tecst was made on clow charse and dilscharma(iocc
curve I, Plate X). Aftor 127 gopere hours had beon chavecd In ot o
1C ampere rote tho chearce was discontirued for 11 hours when g furih~»
charsze of 114 ampers hours ot an 17 armere ratc was nede.
the total 24" copere hours.

| ~he discharce wos started Jay 70 end 2/ romere hours ware
ischarsed at a 12 arvpero rate. After 15 hcurs the dischar~e was
Continucd whon 107 azpcre hours were iaten off et a 10 ampere rate.
-2ic oede a totel discharsc of 165 ampere hours at o rete of about

1 aomperes.  After a furthor lanse of 92 houra the dlscherse wog contirusd

pAx]

.
ke

and 71 aupers hourt were drawn off et e 10 anpere rate., Thie Voltoo
for t-is dischar:c 18 given in Colurn VII, Flate IT. uhese readin’s
shew that t-1c ¢iccharge was eontimued teo long for the lower thre-
celle, e wore convinced early in tho tects that for thic type of
battery that the hydronoter test was of little v-lue in cceertairnd -
the condition of charse or discharre and placed more dcprndence on the
voltage recdinss. It will be noted that the cclls of battery i'o. ©

registeored a very unifor:n voltase in nearly 211 tcets but the fect ic

again cevidont here, rs in connccticn with bettery o. 1, that the doncits
of the electrolyto of the lower cells is hirhost ond the cclls f£i-ish
@hcir discharge soonor.than the upner oncs. oy & comperison of the
voltages of Colwmn VIII,Plete I with voltares in Column V, Flate II,

the incrcased efficlency of battery Mo, 2 over Ko. 1 may be explelned.



Lyman Lyndon ctates that o failr comercin) firure for volt ~P7iciones
1g 20'%  “he Wigboot efficicne;, we ch4-1vel na 077, ™o o~onorcl
conelusions we can 1rew are ithat the velte~c touot 1s tho —oct el i 1-
for ascetaining condlii-n of charre; trot thc clcetra™ te —o0th, in
ttia type of baticrr, t. drorm off from tho laver colls o fntrecuc sl
into the uonper cells fronr whieh 1t could drip dorm comawe’~ o 7o
unifom density of the cloetrolyte in the varioug celic of W Toticr:
the test was not exdiacustive cnd can hHe sousidersd enly oo ooroeni o irnerr

2 o o L N I PN A 3. - VS N v A L~ .
all conditions faovorahls to 2o Lot on Yoy oo loong

- yr—2L . . . P P Doy e . <y
Jeilowing Lo the Gata and curves:
- e S B 3N L . L. 2 1 - . -h Doa~mey =4
S 1ack oof unilorsliiy 1o dag partiy s tha noesssitated Tromited
) bt

: . . - - - . . I, J . P 2
Intarrantione and e o & zoures of »omer whish we eould of

-~ 2 L)

+ A oy k- . epela - 2 -
208 contprol eid which ras nict wnifors.,.



REQOQD {BATTERY Nel.

Moy 12 Mugzo' May 23 May 23 'M:A-yi.o

fullu  Tafter stanan Wy
charged [eharaea Tones. dp\t:hnrgsd'p-v.

Before chavge

Moltage| Density fvattage |Voltage [Density |Voltage :Vo{i:gg'

ieo |240 fzoo 190 | 9 |2.00
(930 li.20 /.Go [E-E15] - .85
|1-20 | 5 B E

loeo 3 120 | |ona

u.zo 4 125 | \II40“ 1.95

128 (1150 | 125
AF

2.00| (180 ﬁ 195

2.00| (200 | 200
2.00/1ai0 | 200

2oolj210 | 200

200|215 | 200
200/ (215 | 200

t
200 |220| 2.00

2090|1210 2.00

200|205 2.00
209 | 2185 | 2.00
23S | 200

238 | a.00

[ 12a$s | .00

I124S| 200

124s| 200
I1260| 1.8S5
| 1240| 200
1295| 2.00
1245 2,00
| 1245| 200

I26$§| o.8°

|28oj 1.5 0
13I8 | oo

~ VI




Lyman Lyndor ctates that o failr comereind £
is .'?-Oj‘f. The higbeot efficicney we chi-ived maa 077 by
concluslons we can Araw are that the voltersc tost is the roaot

Tor asce.taining condliion of charre; thoet the clectratte —ont,

J..

thig typoe of buticry, b. ar cm cff from the laver eolls

into the unLper cells from whieh it could drip Jdom ssoueinr- ¢
wifom density of the eloetrolyte in the various celis of tha b
the test wes not exiaustive and can he considered only oo o prol

test to nating all conditlons favorable te o &

ceould He nads with oth-r installations.
Zollowing 1. tho Gata and curves:

The 1lack of anifornity 12 d&ue partiy Lo the nzeossitated fromint

Interrmaptions d lag: of © zoures of poTor which we eould ot ~17

tieg conirol end which gjas net wnifora,

togt on TR conmerie



RECORD +BATTERY Nzi.

Moy 12 Magzol May 23 May 23 'Mu,y 249

Beters chorge [(Rll cafeRar It Sonss | RESI R alparatie] S0 EK <
No Moltage|Density |voltage |voltage ‘mn..t, {Voltage !Vott.,: VouuS-T;‘
i l2oolileo [aio [zoo 190 | 192  j2.00 [2.00 |1t
z Laio :o:o’ |;5 1 :7.;0 1os° :Bo | 1.85 3
|3 |ise]i080 200 [ieo]ioes 1m0 |20 o
|4 123 EY n.noi‘,x.ss \IIQOu 1.95 | @0 J'I.QO
S (195 11%e (2.0 |ies uso} 25 Les | ros
[c 195/ 1150 2.0 |200|180] 195 | 125 /'so
_14 195 lz_oc{ ?:t; 1 2.00 (aoz‘ ;60?.00
8 [1.99| 200 2./10 |2.00 lal0 200 2.00 .95
2 (200|200 lR.10 |2o0o||2I0 | 20O | 200 [E-F
r_/ié.oor |2o0o |2.15 |2oo 1215
1l |20l 1205 [2.10 [2.00] 1215 |
i2|201| 1205|210 |aco IR0
13 |2o0 jacol2)s |aoco|i1210]
14 ' 1.0® |¢35"4 2.10 a.:c;oT ;105
15|20l 1205|215 |209| 1215
/6202|1215 | 2.5 200 | 1233
17 203[1215 [2I5 |200|I235
I18j203//1230 | 2.15 |[200 71236
19|acallz30o [aus 20s 1245
20|z0e| 1230 (2.5 |20s| 1245
2/|2o2(i225 |2./5 |[=208| 1166
|22 2021225 | 2.5 |2.00| 1240
|23/2ca/12230 | 215 |205 1295
224|202/ 1235 [2.15 [a.10 | 29s
25(2.02| 235|220 ano |1245]| 202 | 205
2elessiass | gpo|aro|izes cee | 1so
27|210|1270 | 220 | 210|j1280] 150 | 2
28l12e|i30s | a=20| 00| IBI6 > 4
col] 1 il m e =5 % 4

"t




RECORD 4 BATTERY Ns=2.

MAY 20 MAY 23 MAY 24  [yUNE!
BeforeCharge | FullyCharged || AfYer dischargddischor
N2 | Voltaqe |Density fVolage/Dansity | Uo\tage] Density|Voltage
) 178 oo | l®0 | 1125 |85 |I0oS0|[2.00
efies 1020 | .98 | 1135 125 (1120 | 1.90
3|t®® (145|200 (1180 |25 [1150]1.20
4l1®2e 1145 [2.03 (1190 | (25 (1180 o5
Sjre8 |1175 [2z.oa|/2io (200 |I1i1B0 | 1.®8
6f-28 |[1175 | 2032102006000
7o 1120 | 203 [ 1215 | 2000|1180 | 200
8ji1.98 |1190 | 203|215 2001180200
Pjl®s |80 | eo3|)2ioff 200 (18° [ 2.0c0
/ofi.®8 |1175 | 203 | 1205 2oo|i1leofz.c0
11198 1165 | o3| ios| 2oo|llec oo
1168 | 203 | /200 pOoB[ 1180|200
llao | 03| 120S| R oo 1180 R.0c0
1lBo | 203 |[I2os5 | 200|182 |200
117S | 03 |i2io || 200|189 ] 2.oco
1125 | 2031230 2o0| |IBo | 2.00
1185 [ 203 | 12/1§]2. 00| 11BO| 20O
I8 les [/18S | 2. 03| /220| 200 1180 | 2.00
12f 128 [118S | 2.03[ 1228 | 200 | IRoo| .00
2oj 198 (1185 | 203 | I229| ROO| 1209 200
2ifj1.98 |i18S | .05 ['I22S| p.oo|i1200] 2.00
22f 2.08 | 1190 | o5 | 225 2.00| 1200] .00
e3fe.oS |jaoo| 205 | (2402001200200
24 1.30 {1190 | o5 | 1239} 2.00| 1202 2.00
eS| 1.8o |[I12IS | 205 | /250 2.00| 1240 2.00
26|l 2.oc [ 1i1DS | 205|240 2.00]| IROO| 0.0S5 |
% 27j2os |jado] 2.10 | /275 | 2.1© | 1240} 1.00
28|/ .05 |[259] 2.0 .40 | 1280(-0.05
[Col 1 b4 o4 Y, | & s




BRTTERY NO~+- f
PRELINNARY TEST NORMAL TEST sLowW TEST
CHARGE LISCHARGE. CHAR DISCHRRGE || cCHARGE D/SCHAR 8E
TIME |NOL] IME, TIME \VaLTs| AMA | TIME| Vi A AMB T MJ,M 2
7-c0| 72 |22 |5-0054 | /0 |7~ 1 35/2-00/54|3 3141559 |24 |7-/5|54| /6 ]
-30| 72 | 23|56 23 734643/ |2-3052 3043060 |23 73052 /5
S-00 73523 |G 23 |34 521201500 6/ |24 \80062 | /5
3123 23 183067 3033050126 |5+ 2 |24 /5
-00| 23 |22 | 73047 |23 G7|30|4-0050(2G G2 2319062 /6
22 |8 23 19306828 24 | | /6]
O/SPHARBE | o 24 523
\ 73 128 lois 70 129 24 53 /4
| L= lag P ICIVE: /1~ 130 | 23ll00150 | (S
4 |27 19 i 27 2/ 3049 | /S
2-00] 74 |23 V7R 13505 P il 21 48(/2
25 a4z |0 |7°82" | 2/ y2zdae |12
-00\74 |24 /0041 | (0 123 | 24 |/-00\48 | /2
- 3 41 110 125 AP 9% i 48| /1
CHRRGE DiCoN ~
INUED &0 . 1/0 | z2 117 48
132 |2SLVVLNR ||/-0d 72 |46 lozdas |1/
126 | 3120 I 22 930 7/ |/4 1300|148 | /]
7328 |/-30|40| /0 73 122 47 1/0
39| /0 20 7/ /4 |4:00(46| 10
=04\ 70 |/l H-=0\46|/0
25 30| 70 |/ 50045 | /L
25 » /0
~ 1256 Z2e |2 |G-oa42| /0
= ; ool 20 13 (63042 8
-3¢ | 70
25 2-00/ 70 |/2 EHA
30072 |25 230 70 /3 |ETASEY
25 00| 70 |12 VT B e
Kl 75126 : -30\ 70 |/2
/87 = g r 3
S BN T T X
breraes 5’;:§/ :" ':‘ 24 gOIMRHR. 2% /4 rTl"”L‘ 2.2/mmp)
B37AMRNR. et 0 7L CHRREE %7»4.-/08/,';: g
99AME HA. |~ 2OBAMEHR,

PLATE. & PLATE 4 PLATE S



BATTERY wNo-2-
PRELIMINARY TEST NORMAL TEST . SLOWw TEST
CHARGE DISCHARGE || es, c DISCHIRGE || CHARGE | DISCHARGE
(T/ME | VacTs |AmP
G2 |30 |mmelvars sme | Timelvurs amd 7 TI0ME |V OLTS] VOLTARAMP
2P0\66 |24 |\ 700l 54|36 ||2-00162 |3/ |4-/6166 1|26 || 7-/5| 60 | /5 | 4001656 | /S
700167 1235|7305 |32 ||12-3062 |25 45_0 55 |24 175061 | /4 |430|56 | /4
1-50|67 |22 |32 ||3-001G2|27|5 20 ||8-00| 6/ | /4|5 Gl/2
00|68 |27 |8 13/ ||I330|635(24|6 6l | /4153056 | /2
68 |2619-0450 |3/ ||4-00/G% |23 |G-0ds3|27
1G8 | 251|930 50 |32 |l4-3065]2/ |G 2126 |0 s i
6GD27 |/ 46 |35 :ﬁﬁﬂ 21 -001 G2 | /4 | Gl /Y
4-00 27 Yo 30 G422 20 Gl |/2 |t 6|8
30|60 |26 100 |30 | B0 |23C VIR \8-00l60 (27 /00 61 | 12 00056 7
001G 127 /50131 |26 |9-0de2l22 56./2
i 128 230|164 |23 |9 4 2 | /1 Va6 | /0
~ 0066 |2/ 44|22 82 |/ Ik D |
5 -30 68 |25 |350|4-4(25 ||/~ V7 569
00 | 70 00\ 27 122 ~ /256 9
30|70 127 lﬁm 22 2|/ w0569 |
800,70 20|22 122 /i 56|39
2Lscory.A 75122 2
e 00| 74|22 £
|9-451 75 122 30|74 |25 14:00|62 19 |
=30/ s < 129 45062 v
-00|73 |23 74127 ; 5-00| G2 9
30|73 |22 126 : 530 63 a
20 74 |26 63 9
.50 s 25 D75C T/ u?'ﬂ pa a
45|74 |25 £0R igh1. g
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RESULTHES

AMPERE HOUR EFFICIENCY

NORMAL CHARGE AND DISCHARGE

__ AMPERE HOUR OUTPUT _ |00 _
EFFICIENCY = ToncRe Houm INPUT — 2856 _39%’

SLOW CHARGE AND DISCHARGE

EFFICIENCY = £33 = 57%

NORMAL CHARGE AND DISCHARGE
NeZ2

EFFICIENCY = 12% _
Ney = 123 - s2s59

SLLOW CHARGE AND

DISCHARGE
EFFICIENCY =483 = 67‘7.

2493

VIRTUAL RESISTANCE

E—-E,
I

ISCURMENT FLOW
R Ve CHARGING VOLTAGE
V, =VOLTAGE o~ OPEN CIRCUIT
R =VIRTUAL RESISTANCE
75-65S

R= T= A ornm
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