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THE NATIONAL BUREAU OF STANDARDS 
The scope of activities of the National Bureau of Standards is suggested in the following listing of 
the divisions and sections engaged in technical work. In general, each section is engaged in special¬ 
ized research, development, and engineering in the field indicated by its title. A brief description 
of the activities, and of the resultant reports and publications, appears on the inside of the back 
cover of this report. 

Electricity. Resistance Measurements. Inductance and Capacitance. Electrical Instruments. 
Magnetic Measurements. Applied Electricity. Electrochemistry. 

Optics and Metrology. Photometry and Colorimetry. Optical Instruments. Photographic 
Technology. Length. Gage. 

Heat and Power. Temperature Measurements. Thermodynamics. Cryogenics. Engines and 
Lubrication. Engine Fuels. Cryogenic Engineering. 

Atomic and Radiation Physics. Spectroscopy. Radiometry. Mass Spectrometry. Solid State 
Physics. Electron Physics. Atomic Physics. Neutron Measurements. Infrared Spectroscopy. 
Nuclear Physics. Radioactivity. X-Rays. Betatron. Nucleonic Instrumentation. Radio¬ 
logical Equipment. Atomic Energy Commission Instruments Branch. 

Chemistry. Organic Coatings. Surface Cheqiistry. Organic Chemistry. Analytical Chemistry. 
Inorganic Chemistry. Electrodeposition. Gas Chemistry. Physical Chemistry. Thermo¬ 
chemistry. Spectrochemistry. Pure Substances. 

Mechanics. Sound. Mechanical Instruments. Aerodynamics. Engineering Mechanics. Hy¬ 
draulics. Mass. Capacity, Density, and Fluid Meters. 

Organic and Fibrous Materials. Rubber. Textiles. Paper. Leather. Testing and Specifi¬ 
cations. Polymer Structure. Organic Plastics. Dental Research. 

Metallurgy. Thermal Metallurgy. Chemical Metallurgy. Mechanical Metallurgy. Corrosion. 

Mineral Products. Porcelain and Pottery. Glass. Refractories. Enameled Metals. Con¬ 
creting Materials. Constitution and Microstructure. Chemistry of Mineral Products. 

Building Technology. Structural Engineering. Fire Protection. Heating and Air Condition¬ 
ing. Floor, Roof, and Wall Coverings. Codes and Specifications. 

Applied Mathematics. Numerical Analysis. Computation. Statistical Engineering, Machine 
Development. 

Electronics. Engineering Electronics. Electron Tubes. Electronic Computers. Electronic 
Instrumentation. 

Radio Propagation. Upper Atmosphere Research. Ionospheric Research. Regular Propaga¬ 
tion Services. Frequency Utilization Research. Tropospheric Propagation Research. High 
Frequency Standards. Microwave Standards. 

Ordnance Development. These three divisions are engaged in a broad program of research 
Electromechanical Ordnance, and development in advanced ordnance. Activities include 
Ordnance Electronics. basic and applied research, engineering, pilot production, field 
testing, and evaluation of a wide variety of ordnance materiel. Special skills and facilities of other 
NBS divisions also contribute to this program. The activity is sponsored by the Department of 
Defense. 

Missile Development. Missile research and development: engineering, dynamics, intelligence, 
instrumentation, evaluation. Combustion in jet engines. These activities are sponsored by the 
Department of Defense. 

• Office of Basic Instrumentation • Office of Weights and Measures. 
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APPENDIX lol 

1. Manufacturer’s "PROCEDURE FOR TESTING BATTERY AD-X2 (Suicide 
Test)" Dated June 1, 1957. 

June 1, 1951 

PROCEDURE FOR TESTING BATTERY AD-X2 (SUICIDE TEST) 

Choice of Batteries 0 Group 1 or 2 automotive type lead acid 
batteries’o 

1. Batteries selected should be -x-shelf-sulphated lead-acid 
batteries which have not been charged by trickle charging or 
any other method of charging which would effect their mechanical 
soundness from the time they were formed. These batteries are 
available through batteiy distributors or from war surplus; OR: 

2. tf-Dry-charged or moist charged batteries should be selected 
which are beyond their date limit for putting into service which 
may or may not have been filled with electrolyte but which have 
not been charged. 

3. Twenty°one Batteries as near as possible Identical as to 
condition, age and ampere hour capacity, should be used. The 
batteries should be numbered for Identification purposes, Odd 
numbers for treated batteries and even numbers for untreated 
batteries or vice-versa. Ten Batteries are to be treated with 
Battery AD-X2 and Ten Batteries are to be left untreated and 
one battery to be withheld for comparison purposes. 

4s All batteries should be opened for inspection. If the 
batteries are truly sulphated, the plates will be hard. The 
positive plates will at times be somewhat lighter in color 
than normal. However, the white discoloration, so oftlmes 
mentioned in battery parlance, need not be -present to determine 
that a battery is sulphated. The separators should be checked 
to make sure that they are not dry, shrunken, or In an other¬ 
wise deteriorated condition. 

5® The positive plates should be soot checked to determine 
the mechanical soundness as well as the amount of lead remaining 
in the positive grids. Batteries of the type under discussion 
will be found to have practically all their active material 
in both the positive and negative grid. Should there be more 
than l/4 of an inch of mud in the bottom of any cell container, 
the battery is not suitable for this test. 
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Page 2 9 PROCEDURE FOR TEST DIG BATTERY AD-X 2 

To determine the soundness of the grid structure, place 
a nominal amount of pressure on the lower corner of the positive 
plate diagonally opposite from the ear connecting the plate 
to the bus bar. This pressure should be applied about one 
inch in from the edges of the plate by using the thumb and 
the first and second finger0 At the same time, lightly twist 
the positive plate backward and forward to determine if 
there are any serious fractures in the grid structure. This 
should be done on two or three positive plates of each cell. 
Break one positive plate per cell in Battery No. 21 for grid 
insnection comparison. 

Crosswires in the grid of the positive plate in sulphated 
batteries with the diameter of less than 50/1000 of an inch 
is insufficient to conduct enough current for charge and dis¬ 
charge of a positive plate. Negative plates in sulphated 
batteries will be found to be hard, with color ranging from 
dark slate gray to a very light gray. The two outside negative 
plates in a cell may show some shedding on initial charge 
in the treated batteries due to lack of support during trans¬ 
formation . 

Where rubber separators are enountercd, they may be used 
regardless of their dryness but, they should be slipped out 
from between the plates and turned end for end. 

6. After determining that the elements of the batteries are 
sulphated by hardness of the plates and determining that the 
batteries are mechanically sound, they should be reassembled 
and filled to the proper level with electrolyte. For test 
purposes it is not necessary to replace the sea.ling compound. 
The electrolyte should not be allowed over l/l[ of an inch above 
the top of the plates where the sealing compound is not replaced 
as too high an electrolyte level leads to spillage and spewing 
from gabsing .and: allows current to pass across the top of the 
cell covers during charging. 

7. Treating and Charging Batteries. Open voltage as well as 
hydrometer and temperature readings should be taken on all 
Twenty batteries prior to placing on charge. 

% 

a. Do not first attempt to charge batteries to be treated and 
then treat, as prolonged charging on badly sulphated plates 
prior to treatment corrodes the positive grid. The Ten 
untreated batteries are the controls. For the purpose of this 
test which is a short term test, disregard paragraphs 15 and 
2A of Form 90 other than those portions which are written 
into this test. 
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Page 3. PROCEDURE FOR TESTING BATTERY AD-X2 

b, Place batteries on charge at 5> amps* Treat each cell 
of the Ten Batteries which have been properly numbered for 
treatment, with one envelope of Battery AD-X2 in accordance 
with, paragraph 32 of the enclosed Form 90, immediately,, 
Leave the other Ten Batteries Untreated. Place the Ten 
Treated Batteries and the Ten Untreated Batteries on separate 
charging currents of the same value. 

c„ Use separate hydrometers and separate syringes for the 
treated"and untreated batteries. 

d. Tabulate and compare the amount of water added to the 
treated and untreated batteries. 

8 * Charging and Tabu], ation for the first 2 L hours . A11 
batteries are to be charged at 5~^mps Pop the first 24 hours. 
Take voltage, hydrometer and temperature readings at 30 minute 
intervals for the first 2 hours. (Temperatures should all be 
kept below 120°F on all batteries at all times). Then readings 
on voltage, hydrometer and temperature should be taken at 2 
hour intervals for the remainder of the first 8 hour period 
of charging. Then readings on voltage, hydrometer and temp¬ 
erature may be omitted until the 23rd hour of charge. Between 
the 23rd and 24th hour, readings should be taken and recorded. 
At the end of the 24th hour of charge, the charging values 
should be stepped up to 1 amp per positive plate. Thus, on 
a 15 plate battery the charging current would be 7 amps. If 
any battery in one of the charging circuits goes above 120°F, 
the charging current of that circuit should be reduced and the 
temperature of the offending battery recorded by number. When 
the temperature of this battery has lowered sufficiently, return 
the charging current to its original value whether this be the 
4 amp rate or the 1 amp per positive plate rate. The charging 
current should be maintained at the 1 amp per positive plate 
rate during the 8 hours of the working day, taking three voltage, 
hydrometer and temperatur readings during the 8 hour working 
day, at the beginning of the day, one at mid-day and one at 
the end of the day. The charging amperage should be dropped 
to 4 amps during the 16 hours in which there is no attendance 
at the charging line and increased to the 1 amp per positive 
plate during the 8 hour working day, recording the voltage, 
temperature and hydrometer readings during the working day as 
outlined above, until the batteries are fully charged. Should 
the specific gravity of any battery go above 1280 spg0. with 
temperature corrections during the above outlined charging, 
acid should be drawn off and acceptable water added to lower 
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Page 4. PROCEDURE FOR TESTING- BATTERY AD-X2 

th spg. to slightly below 1280. A notation of this should be 
tabulated by battery number. The batteries will have been 
fully charged when the voltage has reached 2,5 volts per cell 
or better and the hydrometer reading has stopped increasing 
after throe successive readings as outlined for readings dur¬ 
ing the working day. Also, the batteries should be gassing 
freely but in no case should the batteries be considered fully 
charged until they have received not less than 80 hours at 
the 5 amp rate and I4.O hours at the _ono arnp a r posT"tive~plate 
rate.' This is somewhat better than 600 percent of the ampere 
hour capacity of the batteries. Before taking batteries off 
charge, be sure that the electrolyte level is a minimum of 
l/% of an inch above the top of the plate, as the level of the 
electrolyte will drop depending on the amount of gas trapped 
in the cells, and the temperature of the electrolyte at the 
end of the charge. 'The batteries should then be taken off 
charge. Dry tops of batteriesp The battery connectors should 
be disconnected and the batteries allowed to stand for A8 
hours. At the end of U8 hours, voltage, hydrometer readings 
and temperature readings should bo taken and electrolyte levels 
noted and included in the recording. 

9« Five Batteries Treated with Battery AD-.X2 and Five Untreated 
Batteries should be opened for inspection. If truly sulphated 
batteries were used in the beginning, the following results 
will be noted: 

Treated Batteries. The paste will be found to be soft 
and porous and the active material in both the positive and 
the negative plates will bo found to be in firm contact with 
the grids. There will be little peroxidization of the grids 
in the positive plates. There will be no warping or buckling 
of the plates and little shedding. The overall appearance 
of these batteries will indicate many months of useful service. 
Battery No. 21 may be used for comparison to establish the 
original condition of all batteries at this time. 

Untreated Batteries. It will be noted that the positive 
grids are large].y, if not entirely peroxided out in the positive 
plates and that the plates will disintegrate under pressure 
and twisting, as outlined in paragraph 5* page 1. The active 
material in the negative plates will be found to be pried loose 
from the grid which will cause it to be chunky and sandy. 
(The plates may or may not be warped.) Shedding of the active 
material from the plates will be considerably heavier than 
in the treated batteries. The condition of these batteries, if 
they were truly sulphated at the beginning, will show that they 
have little, if any, life expectancy, or they may be inert. 
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Page 5. PROCEDURE FOR TESTING BATTERY AD-X2 

Five Battery Ad-X2 Batteries and Five Untreated Batteries should 
be given the following individual discharge test: 

Using a discharge unit, orefcrrably but not necessarily a 
carbon pile, discharge each battery at 300 amps as long as it 
will discharge 300 amps--keeoing track of the voltage drop and 
temperature at 1 minute intervals. When the battery will no 
longer hold a 300 amp discharge, reduce the discharge rate to 
200 amps. Then record the voltage drop and temperature at 1 
minute intervals, as long as the battery will hold a 200 amp. 
discharge rate. When it will no longer hold a 200 amp discharge 
rate, reduce the discharge rate to 100 amps and take voltage 
drop and temperature at 1 minute intervals as long as it will 
hold the 100 amp discharge rate. (Take care that both the 
treated and untreated batteries are held at the same amp rate 
in the successive steps and in the same room or location so 
that the temperatures under which they are discharged will 
be approximately the same). When the batteries will no 
longer hold a 100 amp discharge, discontinue the test. Take 
hydrometer readings on both the treated and untreated batteries. 

This is a SUICIDE TEST and not a part of the instructions for 
use of Battery AD-X2. However, the Ten Treated Batteries which 
have been used in this test may be put into service and many 
months of satisfactory service may be expected from them under 
the most severe operating conditions. 

-x When batteries of the shelf-sulphated type are used, add 
only acceptable water to bring the electrolyte to its proper 
level and add only acceptable water throughout the test. 

When batteries of the dry-charged or moist-charged sulpha ted 
type are used, add acid of the specific gravity recommended 
by the manufacturer to fill the battery. Allow to stand for 
2[j. hours before putting on charge e Rocheck the fluid level 
and add sufficient acid of the same specific gravity to bring 
the electrolyte up to the proper level. Add acceptable water 
only for the remainder of the test. 

PIONEERS, INC 
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APPENDIX 102 

20 Letter to Mr. Jess M. Ritchie, President, Pioneers, Ipp, 
2l|ll Grove Street, Oakland 12, California. 
From A. V. As tin. Acting Director, National 
Bureau of Standards. Dated May 23, 1952 

U. S. DEPARTMENT OF COMMERCE 
NATIONAL BUREAU OF STANDARDS 

WASHINGTON 25 

May 23, 1052 

Mr. Jess M. Ritchie, President 
Pioneers, Incorporated, 
2l(.ll Grove Street, 
Oakland 12, California 

Subject: Battery AD-X2 

Dear Mr. Ritchie: 

Reference Is made to your letter of March 15, 1952 and 
to our telephone conversations concerning your product. Battery 
AD-X2. The Bureau is willing to conduct additional tests on 
your product following generally the procedure described In 
the so-called ’’Procedure for Testing Battery AD-X2 (Suicide 
Test)” of June 1, 1951;- which you transmitted In your letter. 
Qualifications and conditions for this test will be as follows: 

1. The Bureau has secured 21 shelf-sulfated 
storage batteries which will be turned over to you for me¬ 

chanical Inspection and repair according to the procedure out' 
lined in paragraphs 1 to 5 Inclusive of your above test 
procedure. These batteries consist of 6 cells connected 
in series-parallel to provide 6 volts. The cells in each 
battery should be regrouped to give two 6-volt units, thus 
giving a total of U2 batteries of 6 volts each. 

2. After you are satisfied that the batteries 
are mechanically sound you will return them to the Bureau 
filled to the proper level and sealed. 

3. The Bureau will then mark the cells and treat 
half of them with Battery AD-X2. The cells selected for 
treatment will be chosen at random according to a procedure 
to be named by the Bureau's statistical exports and will 
be charged on 2 circuits, each circuit containing an equal 
number of treated and untreated, cells. This represents a 



V 

% 



- 7.8 - 

2 - 

minor deviation in procedure suggested by you wherein odd 
numbered batteries are treated and even numbered batteries 
are untreated, or viceversa, and kept on separate circuits. 
The code to the treated cells will be known only to me until 
the tests are completed. 

Iw The Bureau will make no adjustment in specific 
gravity of the batteries by the removal of acid and addition 
of water during the course of the tests. This represents 
a minor deviation in procedure suggested by you in paragraph 
3 of your test. I would like 7/our concurrence in this 
deviation. 

5» You will not be allowed to watch the Bureau’s 
tests although you will be permitted to see the test set¬ 
up prior to and at the end of the tests. 

6. Various experts from the Bureau staff will be 
asked to inspect and rate the battery plates in accordance 
with the first part of paragraph 9 of your test. Experts 
from other government laboratories will also be invited 
for this inspection. In addition you and one or two others 
you may wish to include will be allowed to inspect and 
rate cells according to paragraph 9 of your test, but you 
will not be informed as to which cells were treated prior 
to making your' ratings. According to the claims made in 
your test description there should be no difficulty in 
distinguishing between the treated and untreated cells. 
After thevisual inspection we may conduct chemical tests 
from selected segments of the cell plates. 

7. Presumably if your product does what 7/ou claim it 
will do, the cells treated with it will give a higher watt- 
hour capacity than the untreated cells. Since we will have 
no assurance that all the cells are of equal quality prior 
to starting the tests, the results will be subject to some 
statistical variation. Criteria for a statistically significant 
improvement of the battery cells due to the additive will 
be established by the Bureau's statistical experts. 
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8„ If the tests do not establish definitely the 
usefulness of your product, I will expect you to concur 
that it has not been possible to demonstrate the value of 
your product. If the results show conclusively that your 
product is of value, then the Bureau’s position on battery 
additives will have to be modified. Under no circumstances 
however, shall you be permitted to use, either directly 
or by inference or implication, the fact of the Bureau’s 
making these tests, the test data, or the test results for 
advertising, oublicity or promotional ourposes. 

I would like your concurrence in the above test condition 
If you concur, we will turn the batteries over to you at once 
for inspection and renalr and we will start the tests within 
one week after you return them to us. 

Sincerely yours, 

s/A. V. As tin, 
Acting Director 
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APPENDIX 1.3 

3* Letter from Mr. Jess M. Ritchie, President, Pioneers, Inc, 
To Dr. A. V. Astin. Acting Director 
National Bureau of Standards, Department 
of Commerce, Washington 25, D. Cc 
Dated May 26, 1952 

May 26, 1952 

Dr. A. Vo Astin 
Acting Director 
National Bureau of Standards 
Department of Commerce 
Washington 25, D„ C„. 

Subject: Battery AD-X2 

Dear Dr. Astin: 

I wish to comment in detail on the conditions you set 
forth in your letter of May 23, 1952, on the above subject. 
The numbered paragraphs in this letter refer to the similarly 
numbered paragraphs in your letter. 

1» Acceptable. 

2, Acceptableo 

3. As we discussed and agreed at our meeting on May 23, 
1952, care will have to be taken by the Bureau to avoid con¬ 
taminating (partially treat) the untreated batteries or cells0 
Contamination may be avoided by using separate filler bulbs, 
hydrometers, and thermometers as outlined In paragraph 7-c, 
page 2, ’’Procedure for Testing Battery AD-X2, (Suicide Test) 
June 1, 1951 

Since twice as many 6 volt batteries are Involved in the 
present test than were originally specified in the June 1, 
1951 test, this makes it possible, as we agreed, to treat 10 - 6 volt batteries and leave 10-6 volt batteries untreated. 
Since the 6 volt batteries will be in 12 volt cases, we ask 
that the treated and untreated batteries be in separate cases 
for this portion of the test to prevent heat transfer. That 
is; 5 cases will contain treated batteries and 5 different 
cases will contain the untreated batteries. In this manner, 
the Suicide Test can be carried out without any variation 
whatsoever as to one-half of the total batteries tested while 
the remainder will be tested with the variations you have 
suggested as modified by our mutual agreement. 
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Of course, you will be the only one who knows which of 
these batteries are treated and which are untreated. This 
will necessitate the use of four charging circuits since you 
want to treat by cells and at random the remaining 20-6 
volt batteries and use separate charging currents for charging 
after treatment. 

lu When the cells are treated at random, it will be 
necessary to discharge the cells individually to arrive at 
their capacity. The rate of discharge should be at somewhere 
between 50 and 100 amps per cell since the discharge will be¬ 
at 2 volts instead of 6. As we agreed at our meeting, should 
the specific gravity of the acid become higher than 1280, it 
will then be necessary to draw off acid and to add water to 
prevent damage to the negative plates and separators. Water 
should be added in accordance with paragraph 7-0, page 3> of 
the "Suicide Test", 

5„ While I appreciate your kindness in permitting me to 
inspect the test set-up prior to, and at the end of the tests, 
I believe that it would not be contrary to accepted Bureau 
practice for either myself or my representative to observe 
"the test while it is in progress. Of course, I understand 
that I would be present at the Bureau's convenience and would 
interfere in no way whatsoever with the conduct of the test. 
In the event that I am excluded from the tests, however. It 
is my understanding that Dr. Keith Laidler of Catholic University, 
Dr. Reginald Scott Dean of the Chicago Development Company, 
or some other qualified and mutually acceptable person will 
be allowed to view the test. 

6. It is my understanding that It is your intention that 
no one other than yourself will know which batteries or cells 
are treated and which are untreated until the test has been 
completed and the results are disclosed. It Is further my 
understanding, that any chemical tests you may make of the 
cell plates after the test Is completed will not be considered 
by the Bureau to be a part of the test in any way. 

Since the Bureau is conducting the test, it should 
be the Bureau's responsibility to inspect and rate the battery 
plates as you suggest. In my judgment, It would not be proper 
for the Bureau to either ask for or to accept ratings of the 
plates by exports from other Government laboratories although 
inspection, as such, by any responsible. Interested person 
should be permitted. 
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70 We expect that the treated cells and batteries will 
take a charge more rapidly at lower temperature as described 
in paragraph 8, page 3> of the ’’Suicide Test”. The difference 
in watt hours will depend somewhat on the reaction of the 
untreated cells to the overcharge. 

I have a detailed comment to make on the statistical 
analysis mentioned in the last sentence of your paragraph 7« 
This will be furnished in a separateletter. 

88 Our experience has shown that mechanically sound 
sulphated batteries and cells treated with Battery AD-72 will 
take a charge in less time and at lower temperatures than 
similar untreated units. Observed differences between the 
treated and untreated units similar to the differences described 
on page 3, paragraph 8, and page A, paragraph 9? of the ’’Suicide 
Test” will demonstrate • the value of Battery AD-72 and the 
usefulness of the additive. 

The Bureau has already made tests of Battery AD-72 
and has released its findings to the National Better Business 
Bureau, to Senators, and other prominent persons, and those 
findings have been made known to the public by articles in 
trade journals and otherwise. The- Bureau's findings were 
adverse to the claim advanced by Pioneers Inc. for Battery 
AD-727 and consequently my personal reputation, as well as that 
of my company, has been badly damaged. Under such circumstances, 
test results substantially in conformity with our oast experience 
as described in the ’’Suicide Test” should cause the Bureau 
promptly and publicly to exercise every reasonable effort to ■ 
repair this injury. Letter Circular 5^4 should be withdrawn 
immediately and public announcement of the i-il thdrawaL and the 
reason therefor should be made at that time by the Bureau, 

I fully realize that the Bureau is not a commercial 
testing laboratory and I do not expect to be able to use the 
Bureau's tests, the test data, or the test results for advertising, 
publicity, or promotional purposes. However, I would like to 
have a copy of the Bureau's complete test record of the ’’Suicide 
Test” it conducts together with copies of the daily worksheets. 
My purpose in requesting these data is to complete my files on 
the subject. None of these data will be used in any way contrary 
to your expressed wishes. 

Very truly yours. 

PIONEERS INC. 
Jess M. Richie 
President 
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APPENDIX 2: June 1952 Test 

lo Charge data 

20 Discharge data 

3o Recovery discharge: July 7* 1952 

[)., Charge and discharge data: Tests after 8 months storage 

5o Tallies from inspection tests 

6® Individual scores derived from tallies 

7 o Scores and Ranks for Each Battery on Each Characteristic 
as Determined by Each Judge 

8e Sums of Scores and Sums of Ranks for Each Battery on 
Each Characteristic 

9® Analysis of Direct Comparisons Between Treated and 
Untreated Batteries 
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Table 1 Charge Data 
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TRAY Number 1 Treated 

Battery Cell 
Time of 
Reading 

Tempera¬ 
ture 

Specific 
Gravity Volts 

3 June 

1 1 2:14-5 P 27,4 1.130 2a6 
2 27 08 1.160 2.20 
3 28 o0 ia40 2.21 

2 b 2tk7 P 28,0 1.135 2.19 
5 28,0 iaoo 2.18 
6 2:50 P 28.0 1 a4o 2.19 

4 June 
1 1 8:35 A 31 c0 1.215 2,36 

2 32ol 1.265 2,38 
3 32,2 1.230 2,35 2 b 8:37 A 32.1 1.-230 2.34 c 32 .0 1.240 2.34 6 8:40 A 31,2 1 ..250 2.36 

4 June 1 1 12:20 P 37 .7 1 c- 2 6 5 2.51 2 38,2 l-,285 2.50 
3 38.4 1 = 245 2,45 2 4 12:24 P 38,4 10 245 2.43 
5 38,3 1.250 2.47 6 12:28 P 37 °b 1.255 2.48 

4 June 1 1 4:31 P 44 o2 1.285 2.49 2 48 cl 1.300 2.45 
3 4608 1.270 2.41 2 4 4:35 P 47oO 1.270 2o40 
5 46.8 10.275 2.44 6 4:39 P 44*5 1.285 2=45 

5 June 
1 1 8:40 A 35 = 3 1.310 2.54 2 38.0 1,320 2.52 

3 38.7 1,300 2,46 2 b 8:45 A 39 = 1 1.300 2.46 
5 39.2 1.300 2.50 6 8:50 A 36.4 1.315 2.51 

Remarks 

Started charge 
at 5 amp at 
11:0QA. 3 June 
1952 

9:45-10": 55 A 
50ml elec¬ 
trolyte taken 
from each cell 

Rate changed 
to lit amps at 
11:00A ii June 
1952 

Rate changed 
to 10 amps 
at ?:OOP 
4 June 1952 
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Table 1 (Sheet 2) 
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TRAY Number 1 (Conth a) 
Time of Tempera- Specific 

Battery Cell Reading ture Gravity Volts Remarks 

5 June 

1 1 1:00 P 42.8 1.315 2.53 Rate changed 
2 44«i 1.330 2 .51 to Hi amps 
3 1+5.0 1.300 2.46 at 11:00 A 

2 1:04 P 45 o0 1.305 2.46 5 June 1952 
£ 1+5.1 1.305 2.50 
6 1:07 P 43.o 1.315 2.50 

4 June 

1 1 3:40 P 45.0 1.315 2.48 Rate changed 
2 46 o0 1.330 2.49 to 10 arnos 
3 

3:43 P 
47 c2 1.305 2o45 at 7:OOP 

2 4 47.2 1.300 2.44 5 June 1952 
5 47 oO 1.305 2.48 
6 3:44 P 45 oO 1.315 2.48 

6 June 
Pate lh. amps 

cc 
at 11:00A 6/662 
water 11 :35a 6/6 

'1 1 4:35 P 45.5 1.305 2.52 106 
2 47 06 1.325 2.50 92 

48 .0 1.310 2.46 72 
2' 4 4:38 P 47.8 1.305 2.45 72 

5 47.1 1.300 2.50 114 
6 4:41 P 44.i 1.315 2.50 90 

Rate 10amps at 7:OOP 6/652 
7 June cc water 10:K0A6/6 

1 1 8:58 A 44.1 1.310 2.50 70 
2 46 *0 1.320 2.49 50 
3 46.0 1.320 2.44 45 

2 4 9:01 A 45.8 1.315 2„44 65 
5 45.5 1.305 2.48 70 
6 9:03 A 43*o 1.320 2.48 70 

Off c' barge 1205P 7 June 1952 

6 June 11:00-11:30? 50ml electrolyte return to each cell and 60ml 
xrator added to all cells B 
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Table 1 (Sheet 3) 

- 7ol6 - 

TRAY Number 2 Untreated 

Battery Cell 
Time of 
Reading 

Tempera¬ 
ture 

Specific 
Gravity Volts Remarks 

3 June 

3 1 2:30 P 28 a2 1,093 2.18 Started charge 
2 28 .2 1.060 2.14 at 3 amps at 
3 2801 1.063 2.17 11:00A3 June 

it it 2:33 P 28,7 1.090 2 0l8 1932 
5 28.2 1,123 2.18 
6 2:33 P 28 ,2 1.080 2.18 

4 June 

3 1 
2 

8:ti.O A 31.0 
31.8 

1,220 
1,233 

2.33 
2.32 

9 .“43~io :43a 
30ml elec¬ 

it 
3 
it 8:it3 A 

32,0 
32.2 

1,230 
1,223 

2 ,32 
2.32 

trolyte taken 
from each cell 

3 32.0 1.220 2,32 
6 C

D
 

vn
. 

A 31.1 1,213 2.34 

it June 

3 1 12:28 P 37 08 1.230 2.43 Rate changed 
2 38,3 1.233 2.42 to 11 amps at 
3 38,9 1.210 2.42 11:00A A June 

it it 12: 3C I P 38,9 1,233 2,42 1932 
3' 38,3 1.230 2,41 
6 

C\) 
i—1 1 P 37.4 1.220 2.43 

June 4 

3 1 itsitO p 44°o 1.260 2,42 
2 46 Oo 1.263 2.43 
3 46o8 1.243 2.4o 

it it 

CVJ 
-d

" 

4t p 47.0 1.263 2,41 
3 46,2 1,260 2.40 
6 itsit3 p 44.6 1.233 2.42 

3 June 
3 1 8:34 A 36,2 1.300 2.48 Rate changed 

2 39,6 1.300 2.48 to 10 amps 
3 4o ,6 1.283 2.43 at 7: OOP’4 

4 it 8:36 A 40.6 1.303 2.46 June 1932 
3 

8:38 
4o.o 1.300 2.43 

6 A 37 ,7 1.290 2.48 
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Table 1 (Sheet 1) 
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TRAY Number 2 (Cont’d) 

Time of Tempera- Specific 
Battery Cell Reading ture Gravity Volts Remarks 

5 June 

3 1 1:09 P 14-3.0 1.305 2*48 Rate changed 
2 45.1 1.305 2.48 to 14 amps 
3 46 „1 1.290 2.45 at 11:00A 

4 4 1:12 P 46.0 1.305 2 *46 5 June 1952 
5 44.6 1.305 2.16 
6 1:15 P 4-2.0 1.290 2.48 

5 June 

3 1 3:46 P 45.0 1.305 2.46 
Pate changed 
to 10 arros at 
7:OOP 5 June 
1952 

2 
3 

4 4 3:49 P 

47.5 
48.5 
48.5 

1 o300 
1.290 
1.305 

2.46 

2 c 44 
2.45 

5 46.7 1.305 2.44 
6 3:51 P 44.0 1.295 2.47 

O J" U.3T1G 
Rate 14amps at 11:00A 6/6/52 

cc watsr 3.1 •l\2 e/6 
3 1 4:42 P 45.0 1.300 2.48 96 

2 47.1 1.295 2.48 82 
3 48 o0 1.290 2.46 81 

4 4 4:44 P 47.8 1.305 2.47 39 
5 

4:46 P 
46.1 1.310 2.46 70 

6 43.0 1.300 2.49 89 

Rate lOarrros at 7:OOP 6/6/52 
7 June cc water 10:152 6/6 

3 1 9:03 A 43.2 1.305 2.46 60 
2 45 o0 1.300 2.46 80 
3 45.5 1.300 2.45 90 
4 9:05 A 45.o 1.310 2.46 90 
5 44.o 1.305 2.46 Q0 
6 9:07 A 4i.5 1.310 2.47 75 

Off c> ̂ ar; e 1205P 7 Tune 1952 

6 June 11:00-11 :30P 5Oral elec trolyte s return to each cell and 60ml 
water added to all cclls< i 
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f Table 1 (Sheet 5) - 7ol8 - 

TRAY Number 3 Untreated 

Battery Cell 
T ime of 
Reading 

Tempera¬ 
ture 

Specific 
Gravity Volts Remarks 

3 June 

5 1 2:55 P 28,8 1.110 2,22 Star • fced char me 
2 28,2 1.080 2,19 at 9 amos at 
3 

2:57 P 
28,4 1o075 2 ,21 11:0(1 V June 

6 4 28,8 1.070 2 021 1°R2 
5 28,9 i .105 2,24 
6 3:00 P 28,9 1.100 2.21 

4 June 

5 1 8:45 A 31.7 1.225 2.36 9:45* -10: 45 a 
2 32,1 1,230 2.33 5 0ml elcc- 
3 32,7 1.225 2,34 trol: trte taken 

6 4 8; 50 A 32,8 1.225 2,33 from eac h cell 

5 32.5 1.220 2.35 
6 31 o 7 1.230 2.35 

4 June 

5 1 12:38 P 38.5 1.240 2.45 

6 

2 
3 
4 12:41 P 

•38.8 
40 .0 
40.0 

1.245 
1.235 
1.240 

2.42 
2.43 
2.43 

race crmngea 
to It amps at 
11:00 A 4 June 
1 ocro 

5 39.8 1.235 2 c 44 
6 12:44 P 38.5 1.240 2.44 

4 June 

5 1 4:45 P 45 *0 1.260 2.42 
2 47.0 1.255 2.40 
3 47 o2 1.260 2.41 

6 4 4:48 P 48,0 1.255 2„4o 
5 47.9 1,260 2.41 
6 4:50 P 45.3 1.260 2,42 

5 June 

5 1 9:00 A 38,0 1.290 2.48 Rate charmedto 
2 40.8 .1,300 2.46 10 amps at 7:00 
3 42 c0 1.290 2.46 P 4 * June 1952 

• 6 
4 9:02 A 41.9 1.295 2.45 
5 4i.i 1,290 2,46 
6 9:04 A 39.6 1.295 2.47 





APPENDIX 2 
Table 1 (Sheet 6) 

7 *19 - t 

TRAY Number 3 (Cont'd) 

Time of Tempera- Specific 
Battery Cell Reading ture Gravity Volts Remarks 

5 June 

5 1 1:15 P 42,8 1.295 2.48 Rate changed 
2 45.8 1,300 2.47 to 14 amps 
3 46.9 1.295 2.46 at 11 * 00a 

6 4 1:18 P 46,8 1.295 2.46 5 June 1952 
5 46,1 1.295 2,47 
6 1:20 P 44.0 1.300 2.47 

5 June 

5 1 3.52 P 44 *5 1.300 2.47 Rate changed 
2 47.1 1.310 2,45 to 10 arrros 
3 48.5 1.300 2.45 at 7:00 P 

6 3:55 P 49.0 1.300 2,44 5 June 1952 
5 48.2 1,300 2,45 
6 46 ,1 1,300 2.46 

Rate Itamps at ll:00A 6/6/52 
6 June cc water 11:46 6/6 

5 1 4:46 P 42,9 1.310 2.49 87 
2 46,2 1.310 2,47 7^ 
3 47.3 1.300 2.47 88 

6 4 4:49 P 47.0 1.310 2.47 60 
5 46 oO 1.310 2.48 88 
6 4:52 P 44.8 1.310 2.48 60 

Rate 10 amps at 7:00? 6/6/52 
7 June cc water 10:80? (/6 

5 1 9:07 A 41.3 1.315 2.47 70 
2 44 o0 1,320 2.46 80 
3 44.o 1.310 2,46 85 

6 4 9:10 A 44.0 1,320 2.46 95 
5 42.5 1.310 2.47 60 
6 9:15 A 41.8 1,315 2,48 95 

Off c1 barge 1205? 7 June 1952 

6 June 11 J00-11 :30P 50ml electrolyte return to each cell and 60nl 
water added to all cells,, 





^APPEJTOIX 2 
Table 1 (Sheet 7) 

TRAY Number 4 Treated 

T ime of Tempera- Specific 
Battery Cell Reading ture Gravity Volts Remarks 

3 June 

7 1 3:05 p 28 ,5 1.105 2.18 Started charge 
2 27 .8 1.070 2.14 at 5 amns at 
3 27 08 1.090 2.14 11:00A 3 June 

8 4 3:07 P 27.8 1.095 2.16 1952 
5 28,0 1.110 2.18 
6 3:10 P 28,0 1 .095 2.17 

1+ June 

7 

8 

1 
2 
3 
4 
5 

8:50 A 

8:53 A 

31 o0 
31o9 
32.1 
32.2 
32.1 

1.230 
1.205 
1.235 
1.225 
1.230 

2.31 
2.29 
2.33 
2.30 
2.30 

9:45-10:45a 
50ml elec¬ 
trolyte taken 
from each cell 

6 8:^6 A 31 e2 1.220 2.32 

4 June 

7 1 12:45 P 38,9 1.245 2.42 Rate changed 
2 39,6 1,225 2.41 to lh airros at 
3 40 c0 1.245 2.48 11: C0A h June 

8 4 12:48 P 40.0 1.235 2.42 1952 
5 39o9 1.225 2,41 
6 12:52 P 38,8 1.230 2.43 

4 June 

7 1 4 s 54 p 45 o0 1,265 2,41 
2 46,8 1.260 2.40 
3 47d 1.260 2.45 

8 k 4:56 P 47,0 1,260 2.41 
5 

4:58 P 
46.0 1.265 2.40 

6 48.1 1,250 2.43 

5 June 

7 1 9:05 A 38.2 1.290 2.46 Tiate changed 
2 40 ,2 1.290 2.46 to 10 amps at 
3 

9:08 A 
40 .2 1,280 2,47 7:00 ? -I June 

8 4 40 0o 1*290 2,47 1952 5 39.2 1.300 2.45 
6 9:10 A 36.2 1.285 2,49 
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Table 1 (Sheet 8) 

TRAY Number 4 (Cont’d) 

Battery Cell 
T irrte of 
Reading 

Tempera¬ 
ture 

Specific 
Gravity Volt s Remarks 

5 June 

7 1 1:21 P 43 »8 1,290 2.46 Rate changed 
2 45.8 1,290 2.46 to 14 anps_ at 
3 46 0l 1.280 2.49 11:00a 5 June 

8 4 1:24 P 46.2 1.290 2„46 1052 
5 45.8 1.295 2,45 
6 1:26 P 43,2 1.285 2.48 

5 June 

7 1 3:57 P 46,2 1.295 2.45 hate changed 
2 48 o9 1.295 2.44 to 10 amps 
3 48.8 1.280 2.47 at 7:00? 5 

8 4 3:59 P 48 08 1.290 2.45 June 1952 
5 4806 1.300 2.44 
6 4:01 P 45.5 1.285 2.47 

Rate 14amps at 11 :00a 6/6/52 
6 June cc water ll:50A 6/6 

7 
1 1 4:52 P 44*5 1.305 2.48 76 

2 4 o.3 1,300 2.46 51 
3 48,8 1.280 2.48 120 

8 4 4:54 P 48*9 1.295 2.46 84 
5 48.2 1.310 2.45 60 
6 4:55 P 4-4.3 1,290 2,49 76 

Rate 10amps at 7:OOP 6/6/52 
7 June cc water iO:55P 6/6 

7 l 9:15 A 41.8 1.305 2.46 35 
2 44.8 1.305 2.46 95 
3 44.7 1.280 2.48 90 

8 4 9:18 A 45 oO 1.295 2.46 73 
5 45.o 1.305 2,45 68 
6 9:20 A 42,8 1.290 2.1+6 75 

Off charge 1205? 7 June 1952 

6 June 11:00-11:30? 50ml electrolyte return to each cell and 60ml 
water added to all cells. 
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"appendix 2 » 7o22 
Table 1 (Sheet 9) 

TRAY Number 5 Untreated 

T ime of Tempera- Specific 
Battery Cell Reading ture Gravity Volts Remarks 

3 June 

9 1 3:10 P 28 o0 1,125 2.24 Started charge 
2 28 o0 1 .110 2.20 at 5 amps at 
3 28 o0 1.080 2.22 11:00A 3 June 

10 4 3:13 P 28 o0 1.130 2,20 1952 
5 29 .0 1.120 2,30 
6 3:16 P 30o0 1.115 2.24 

4 June 

9 1 9:00 A 3 2 o 1 1.245 2,37 9^'5“10:45A 
2 32,9 1.240 2.34 50nl elec¬ 
3 33.0 1.225 2*34 trolyte taken 

10 4 9:03 A 33,3 1.235 2.36 from each cell 
33.0 1,220 2.35 

6 9:06 A 31.8 1,225 2.36 

4 June 

9 1 12:53 P 4o o0 1.255 2.46 Rate changed 
2 4i.3 1.255 2.43 to 1.4 arms at 
3 41 1.230 2.42 11:00A 4 June 

10 4 12:56 P 41,5 1.260 2 .46 1952 
b 41.2 1.235 2.44 
6 12:59 P 40 e7 1.240 2.44 

4 June 

9 1 4:59 P 44.5 1.270 2.44 
2 47.o 1.275 2.42 
3 45.o 1.255 2.41 

10 4 5:02 P 47.0 1,280 2.44 
5 45.4 1,255 2,42 
6 5:04 P 43.7 1.260 2.44 

5 June 

9 1 9:11 A 37.8 1.305 2.50 Rate changed 
2 39.8 1,305 2.48 to 10 arms at 

• 10 
3 
4 9:13 A 

39,9 
40.1 

1.275 
1,310 

2,47 
2.50 7:OOP /i June 

1952 
5 39.0 1.290 2.48 
6 9:15 A 36.0 1.295 2.50 
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Table 1 (Sheet 10) 

- 7o23 - 

TRAY Number 5 (Cont'd) 

Battery Cell 

9 1 
2 
3 

10 If. 
5 
6 

9 

10 

9 

10 

9 1 
2 
3 

10 4 
5 
6 

T ime of 
Reading 

T empe r a - 
ture 

Specific 
Gravity Volts Remarks 

5 June 

1:27 P 44.0 1 c310 2.50 Rate changed 
46,1 1,310 2.48 to 14 amos at 
46,0 1.295 2,47 11:00A 5 

1:29 P 45.6 1.310 2.49 June 1952 
45.3 1.290 2.48 

1:31 P 43-0 2 1.295 2.49 

5 June 

4:02 P 45 o5 1.315 2.49 Rate changed 
48 08 1.315 2,47 to 10 amps 
49.0 1.295 2,46 at 7:00?^ 

k:05 P 49.0 1.310 2.48 5 June 1952 
48.0 1.295 2.46 

i|.:08 p 46,0 1.300 2 ,48 

Rato 1 bar.ps at ll:00A 6/6/52 

6 June 
cc .rater 11:54^ 6/6 

4:56 P 45 o2 1.310 2,50 109 
47 o9 1.315 2.49 100 

45.5 1.300 2.50 82 

4:59 P 46.5 1,310 2.51 132 
47.o 1.305 2.48 71 

5:01 P 46.2 1.300 2.48 91 

Rate 10amps at 7:OOP 6/6/52 
7 June cc water 11:OOP 6/6 

9:20 A 43.1 1.315 2,48 35 
45.9 1.320 2.47 67 
46.5 1.305 2 ,46 95 

9:22 A 47 o0 1.310 2.47 80 
46,2 1.305 2.46 75 

9:24 A 44.2 l. 310 2.47 75 

Off charge 1205- P 7 June 1952 

o£ 50rnl electrolyte return to each coll and 60ml 
water added to all colls 
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Table 1 (Sheet 11) 

- 7*24 - 

TRAY Number 6 Treated 

Battery Cell 
Time of 
Reading 

Tempera-* 
ture 

Specific 
Gravity Volts Remarks 

3 June 
11 1 3:15 P 28 o3 1.080 2,16 Started charge 

2 28.1 1,060 2,14 at 5 amps at 
3 28,2 lo080 2,16 11:00A 3 June 

12 4 28.4 1.100 2.17 1952 
5 23 =4 1 .105 2,18 
6 28.6 1.115 2.18 

i|. June 
11 1 8:40 A 31 c5 1.200 2.31 9:45-10:45& 

2 32.1 1.215 2.29 50ml elec¬ 
3 32.7 1.215 2,30 trolyte taken 

12 it 8:43 A 33.0 1.230 2,31 from each cell 
5 32 c8 1.215 2,30 
6 32,0 1.235 2.32 

4 June 
11 1 

Ph 
o

 
o

 
1—1 39.0 1.230 2.40 Rate changed 

2 4o,o 1.230 2.39 to ltj amps at 
3 40.3 1.225 2.39 11:00A h June 

12 it 1:04 P 40.8 1.240 2,41 1952 
5 40,4 1.235 2,39 
6 }:07 P 39 o9 1.240 2,41 

June 4 

11 1 5 :06 P 42 o 3 1.255 2,42 
2 44,2 1,260 2,42 
3 45.2 1.245 2,40 

12 it 5:10 P 45.2 1.260 2,41 
5 45.o 1*255 2,40 
6 5:13 P 43.4 1,260 2,42 

5 June 

11 1 9:17 A 3608 1,280 2,46 Rate changed 
2 39.4 1.285 2.47 to 10 arros at 
3 40.3 1.280 2.45 7:OOP 4 June 

12 it 9:21 A 40,6 1.290 2.45 1952 
3' 40.0 1.290 2,44 
6 9:24 A 38.0 1.295 2.47 
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Table 1 (Sheet 12) 

TRAY Number 6 (Cont'd) 

Batte ry Cell 
Time of 
Reading 

Tempera¬ 
ture 

5 June 
11 1 1:32 P 41.9 

2 43.8 
3 44.8 

12 4 1:36 P 44.7 
5 43.2 
6 1:40 P 42.0 

5 June 
11 1 4:10 P 44*5 

2 46 c 7 
3 47.5 

12 4 4:12 P 48,o 
5 46.4 
6 4:14 P 44*6 

6 J une 
11 1 5:04 P 46.6 

2 43.5 
3 49oO 

12 4 5:07 P 49.0 
5 48.o 
6 5:10 P 44.5 

7 June 
11 1 9:46 A 43.9 

2 46.2 
3 47.o 

12 4 9:48 A 47.o 
5 46.2 
6 9:50 A 44 o0 

Off dm: rge 1205? 

6 June : 11:00-11 :30? 50ml elec troly 
water added to all cells . 

Spec!fic 
Gravity Volts Remar ks 

1.285 
1.285 

2.46 
2.47 

Rate changed 
to 14 amps at 

1.280 2.46 11:00A 5 June 
1.295 2.46 1952 
1.285 2.46 
1.295 2,48 

1.285 2.45 Rate changed 
1.285 2.46 to 10 amos at 
1,285 2,44 7:OOP 5 June 
1.295 2.45 1952 
1.290 2.45 
1.295 2.47 

Rate 14 arms 
cc 

1.290 2.45 62 
1.295 2.46 52 
1.290 2,44 79 
1,300 2.45 65 
1.305 2,45 10 
1.300 2.47 62 

Rate 10amps at 7:00? 6/6/52 
cc water 11:03P 6/6 

1.300 2 44 65 
1,295 2.45 55 
1.290 2.U4 80 
1.310 2.44 75 
1.310 2.44 90 
1,305 2.46 75 

7 June 19 52 

;e return to each celn and 60ml 



. 



• APPENDIX 2 
Table 1 (Sheet 13) 

TRAY Number 7 Treated 

Battery Cell 
Time of 
Reading 

Tempera' 
ture 

3 June 
13 1 3:22 P 29 *0 

2 28.8 
b 28.8 

14 4 28.7 
5 28.7 
6 29.0 

Specific 
Gravity Volts Remarks 

1.110 2.20 Started charge 
1.115 2.20 at 5 at 
1 d30 2.21 11:00A 3 lane 
1.115 2.18 1952 
1.115 2 cl8 
1.125 2 .20 

4 June 
13 1 8:45 A 32.0 1.230 2.34 

2 33 *0 1.235 2.34 
7 33«0 1.235 2.34 

14 4 8:48 A 32.8 1.235 2.31 
2 32.5 1.225 2.33 
6 

4 June 

31.4 1.235 2.36 

13 1 1:08 P 40.0 1*245 2.43 
2 41.1 1.24.0 2.42 

14 
3 41.2 1 *250 2.42 
4 1:10 P 4l a 2 l .250 2.40 
5 41.1 

40.0 
1.250 2.4 2 

6 1:12 P 1*245 2.43 

9145-10 J 1:5 A 
50ml elec¬ 
trolyte taken 
from each cell 

Rate changed 
to 14. amos 
at llsCOA 
h June 1952 

13 

14 

13 

14 

1 
4 June 
5:13 P 43 <>4 1.260 2.43 

2 
3 
4 5:16 P 

45*7 
47 o0 
46.5 

1 0260 
1.265 
1.270 

2.42 
2.41 
2.40 

5 
6 5:19 P 

46 e0 
44*2 • 

1.265 
1.265 

2.41 
2.43 

1 
5 June 
9:21+ A 38 .2 1.295 2.47 Rate changed 

2 40.3 1.300 2 .4.6 to 10 arnns 
3 

9:28 A 
41*2 1.300 2.45 at 7•002 4 

4 41.4 1.305 2.45 June 1952 
5 
6 9:31 A 

40.7 
38.2 

1.305 
1.305 

2.4.6 
2.47 
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TRAY Number 7 (Cont’d) 

Time of Tempera- l 
Battery Cell Reading ture ( 

5 June 
13 1 1:40 P 41.0 

2 43 08 
3 45 o2 

14 4 1:43 P 45*8 
5 44a 
6 1:1+5 P 41.0 

5 June 
13 1 l+:li+ P 44 cO 

2 48.3 
3 47 =8 

14 4 4:17 P 43*0 
5 46.7 
6 4:19 P 43.8 

6 Jun e 
13 1 5:11 P 44*o 

2 47.4 
3 49 c0 

14 4 5:15 P 49 o0 
5 49.0 
6 5:18 P 48,5 

7 June 
13 1 9:50 A 44*5 

2 48.0 
3 4606 

14 4 9:53 A 46 „2 
r1 b 46.3 
6 9:55 A 45.2 

Off c 'urge 1205P 

6 June 11 100-11 :30? 50ml elec trolyte 
vrater added, to ail cells 

Specific 
Gravity Volts Remarks 

1.300 2.49 Rate changed 
1,305 2 „1±7 to l!i. arms at 
1.305 2.46 11:00A 5 
le310 2.46 June 19.52 
1.310 2.47 
1.310 2.49 

1.305 2.47 Rate changed 
1 = 305 2.46 to ' 10 amps at 
1.305 2.45 7: 00. 1 5 June 
1.310 2.45 19 52 
1 .310 2.45 
1.310 2.47 

Fate 1]| amps at 11 :00a 6/6/52 
cc 1 /rater 12 :02A 6/6 

1.305 2.47 75 
1.320 2.46 48 
1.325 2.45 65 
1.315 2.44 61 
1.315 2.45 90 
1,320 2.45 71 

Rate lOamms at ?: 00; i3 6/6 
CC i rater 11 :05 P 6/6 

1.310 2 .45 65 
1.320 2.44 85 
1.315 2.44 6 b 
1.320 2.44 60 
1.310 2,45 50 
1.320 2.46 65 

7 ^une 1952 

rcturn to each cell and 60ml 





♦APPENDIX 2 
Table 1 (Sheet l£) 

TRAY Number 8 Untreated 

- 7»28 

Battery Cell 
Time of 
Reading 

Tempera¬ 
ture 

Specific 
Gravity Volts Remarks 

3 June 
15 1 3 S28 P 28.0 1.140 2,20 Started charge 

2 28.0 5,060 2,18 at 5 amps at 
3 28 o0 1.100 2,20 11:00A 3 June 

16 it 2?»8 1,060 2 .17 1952 
5 28.0 1,060 2 3 20 
6 28.0 1.085 2,19 

4 June 
15 1 8:50 A 3106 1,245 2,39 9:45- •10:4.5a 

2 32.3 1.215 2.32 50ml elec- 
•3 
J 32.7 1.210 2,32 trolyte taken 

16 4 8:53 A 32.3 1.210 2.31 from each cell 
5 32.2 11210 2,32 
6 35.2 1.205 2,32 

4 June 
15 1 1:14 P 4o.o 1.250 2 ,46 Rate changed 

2 40c9 1.230 2.41 to III l amps at 
3 40.9 1.225 2.41 11:00A 4 lune 

16 4 1:17 P 40,5 1.230 2.4o 1952 £ 4o .6 1.220 2,41 
6 1:19 P 39 o9 1,225 2,42 

4- June 
15 1 5:20 P 44-°o 1.270 2,44 

2 46,5 1,255 2,41 

16 
3 46,5 1,245 2,4o 
4 5:23 P 46,3 1.255 2.41 
5 46.2 1.245 2,41 
6 5:25 P 4-4,3 1.245 2,41 

5 June 
15 1 9:31 A 36.8 1.305 2.48 Rate chanr-ed 2 39,2 1.290 2.46 to 10 amns 

16 
3 40.3 1.285 2.45 at 7: :00P 4 
4 
5 

9234 A 4o.o 
39,8 

1.285 
1.275 

2.45 
2.45 

June l°52 
6 9:37 A 37 *5 1.280 2.46 





^APPENDIX 2 
▼Table 1 (Sheet 16) 

- 7,29 - 

TRAY Number 8 (Cont'd) 

Time of Tempera- Specific 
Battery Cell Read!ng ture Gravity Volts Remarks 

5 June 
15 1 1:45 P 40.5 1.310 2.48 Rate changed 

2 44.i 1.290 2,46 to 14 amps 
3 45»o lo285 2.46 at 11:GOA 

16 4 1:48 P 44.6 1.285 2.46 5 Juno 1952 
5 44.3 1.275 2,45 
6 1:51 P 42 o0 1.275 2.47 

5 June 
15 1 4:20 P 44.0 1.305 2,47 Rate changed 

to 10 amps a- 
7 2 OOP cf 

2 
3 

47 o0 
48 eo 

1*290 
1*290 

2.44 
2.44 

16 4 4:22 P 47,6 1.285 2.44 1952 
5 47.1 1.280 2.43 
6 4:24 P 45 e0 1.280 2 „46 

6 June Rate 14amps 
cc 

at li:00A 6/6/5< 
! water 12:04A 6, 

15 1 5:18 P 47.8 1.325 2.45 35 
2 5o.o 1.300 2.43 56 

. 3 49.9 1.295 2.43 66 
16 4 5:21 P 48 o2 1.280 2.45 81 

5 48 ,o 1.290 2.43 46 
6 5:24 P 46 0 6 1.290 2,45 51 

7 June 
Pate 10amps at 7:00P 6/6/52 

cc ivater 11:07? 6/ 
15 1 9:56 A 42 oO 1.325 2.46 85 

2 44.6 1.295 2.44 95 Q 
9:58 A 

45.2 1.300 2.44 90 
16 4 45.o 1.295 2.44 30 

5 44.8 1,285 2 .44 80 
6 10:00 A 43.3 1.285 2,45 75 

Off charge 1205? 7 «june 1 952 

June 11 s00-11: 30P 50ml electroly to re turn to e ac h cell and 60ml 
water added to all cells 





APPENDIX 2 - 7„30 » 
Table 1 (Sheet 17) 

TRAY Number 9 Untreated 

Battery Cell 
Time of 
Reading 

Tempera¬ 
ture 

Specific 
Gravity Volts Remarks 

3 J une 
17 1 3:33 P 28.3 1.075 2.16 Started charge 

2 28.3 1,115 2.21 at 5 amps at 
3 28.2 1,095 2 .20 11:00A 3 June 

18 4 28 o0 1,080 2.14 1952 
5 28.0 1,060 2,14 
6 28.2 1.075 2,18 

4 June 
17 1 8:55 A 31.5 1.220 2 = 33 9:45~io:45a 

2 32.2 1,225 2.33 50ml elec¬ 

18 
3 

8:58 
32.7 1.235 2.34 trolyte taken 

4 A 32.2 1.205 2.33 from each cell 
5 32,0 1,215 2.32 
6 31.3 1,220 2,32 

4 June 

17 1 1:20 P 4o.o io245 2.43 Rate changed 
2 41.0 1.240 2.42 to 14 amps at 
3 41.3 1.250 2.43 11:00A 4 June 

18 4 1:24. P 41.5 1.240 2.45 1952 
5 41.1 1,245 2.43 
6 1:27 P 4o.o 1.240 2.42 

4- June 
17 1 5:26 P 44.8 1,265 2,46 

2 48.0 1=265 2,43 

18 
3 46,4 1,270 2,44 
4 5:29 P 46.1 1,255 2.47 2 45.5 1.270 2.46 
6 5:32 P 43.i 1.260 2=44 

5 June 
17 1 

2 
3 

9:37 A 38.1 
4o.o 
41.0 

1.295 
1.295 
1 = 305 

2.48 
2.46 
2.47 

Rate changed 
to 10 amps 
at 7:00P 4 18 4 9:1+1 A 4o»4 1=280 2=49 June 1952 

5 39.7 1.290 2.49 
6 9:1+5 A 37.3 1.295 2.48 





APPENDIX 2 
Table 1 (Sheet 18) 

- 7*31 - 

TRAY Number 9 (Cont'd) 

Time of Tempera- Specific 
Battery Cell Reading ture Gravity Volts Remarks 

5 June 
17 1 1;51 P 43.o 1.295 2,49 Rate changed 

2 44-8 1,300 2.47 to II4. amps at 

18 
3 

1:54 P 
4i> • 3 1.305 2.48 11:00A 5 June 

4 45»o 1.275 2.50 1952 
5 44.5 1.290 2.50 
6 1:57 P 41.8 1.295 2.48 

5 June 

17 1 4:25 P 45 <5 1,300 2<,47 Rate changed 
2 47.3 1.305 2,45 to 10 amps at 

18 
3 48.4 1,310 2.45 7:OOP 5 June 
4 4:30 P 48.0 1.280 2o47 1952 
5 47.o 1,290 2.47 
6 4:34 P 45.0 1.305 2.46 

Rate l4amps at 11:00A 6/6/52 
6 June cc water 12:09A 6/6 

17 1 5:24 p 47.o 1.295 2.46 91 2 49.0 1,300 2*45 78 

18 
49.0 1.310 2.45 94 

4 5:28 P 49.o 1.265 2.1i7 108 c; 48.2 1.280 2.47 105 
6 5:32 P 45.7 1.290 2.47 76 

7 June 
Rate lOamps at 7:OOP 6/6/52 

cc water 11:08P 6/6 
17 “| 10:00 A 43.3 1.300 247 75 2 44.3 1,310 247 70 

18 
3 45.8 1.310 247 65 
4 —

L 

o
 

o
 

1—1 45.3 1 a 280 2,48 75 
5 44.4 1.285 249 75 6 10:07 A 42.5 1.300 248 65 

Off char ge 1205P 7 June 1952 

6 June 11:00-11'30P 50ml electrolyte return to each cell and 60ml 
water added to all cells„ 





APPENDIX 2 
Table 1 (Sheet 19) 

TRAY Number 10 Treated 

Battery Cell 
Time of 
Reading 

Tempera¬ 
ture 

Specific 
Gravity Volts Remarks 

3 June 
19 1 3:40 P 28.0 1.104 2.17 Started charge 

2 28 *4 1.120 2.24 at 5 amps at 
3 28.2 1.114 2.22 11:00A 3 June 

20 4 3:k3 P 28 c 3 1.104 2.19 1942 
5 28.4 1 *120 2,20 
6 3:45 P 28.4 1.104 2.19 

4 June 
19 1 9:00 A 32.0 1.224 2.32 9:44-10:45A 

2 32.8 1.234 2.38 50ml elec¬ 
3 33,0 1.225 2,33 trolyte taken 

20 4 9:03 A 32,9 1.225 2.35 from each cell 
4 32,8 1,215 2.32 
6 32,0 1.215 2.32 

4 June 
19 1 1:28 P 40.6 1.240 2,42 Rate changed 

2 41 -9 1.240 2.44 to 14 amps at 
3 42,0 1.230 2.40 © 

£ <!’ 
O

 
O

 

1—
l 

1—1 

20 4 1:32 P 42 ,0 1.245 2.43 1952 
5 4lo8 1.240 2.41 
6 1:36 P 4o.o 1„24o 2.41 

4 June 
19 1 4:33 P 43,4 1.270 2.44 

2 44.6 1026'5 2,42 
3 44.7 1.265 2.42 

20 4 4:36 P 44.7 1.265 2.42 
5 44.0 1,265 2.42 
6 4:39 P 4o ,6 1,265 2,43 

4 June 
19 l 9:44 A 37 c.0 1.295 2.47 Rate changed 

2 38,3 1.300 2.45 to 10 amps at 
3 38 .8 1.300 2.44 7 : OOP Ll June- 

20 4 9:49 A 38.3 1.300 2.46 1952 
4 37,9 1.295 2.46 
6 9:42 A 34,6 1.290 2.46 





APPENDIX 2 
Table 1 (Sheet 20) 

- 7*33 - 

TRAY Number 10 (Cont*d) 

Battery Cell 
Time of 
Reading 

Tempera¬ 
ture 

Spe cific 
Gravity Volt s Remarks 

5 June 
19 1 1:57 P 41.3 1.305 2.48 Rate changed 

2 4-3,1 1.295 2.47 to 14 amps at 
3 43 08 1.295 2.46 11:00A 5 June 

20 4 2:01 P 4-3.2 1.300 2.46 1952 
5 43.o 1.295 2.46 
6 2:05 P 39 o9 1.295 2.48 

5 June 

19 1 4:35 P 44.3 1,300 2,46 Rate changed 
2 4-5=0 1.305 2.45 to 10 amps at 
3 4-6.0 1.300 2.44 7:OOP 5 June 

20 4 4:38 P 45.6 1.305 2.45 1952 
5 45.o 1.305 2.45 
6 4:41 P 42.0 1.295 2.47 

Rate 14amps at 11:00A 6/6/52 
6 June CC ' water 12:13A 6/6 

19 1 5:33 P 45.3 1.290 2,47 96 
2 4-7.0 1.330 2,45 21 
3 48,o 1.310 2.43 51 20 4 5:36 P •47.8 1.305 2.44 30 
5 47.o 1.305 2.44 56 
6 5:39 P 44«o 1.305 2.45 26 

Rate 10amps at 7:OOP 6/6/52 
7 June c c 1 water 11:10P 6/6 

19 1 10:07 A 42,0 1.295 2.47 60 
2 44.o 1.330 2.45 80 
3 45.0 1.305 2.44 75 

20 4 10:10 A 45.0 1.315 2.44 70 
5 44.8 1.310 2.44 65 
6 10:12 A 42 c8 1.305 2,45 85 

Off charge 1205P 7 June 1952 

6 June 11:00-11:30P 50ml electrolyte return to each cell and 60ml 
water added to all cells. 





APPENDIX 2 - 7 o3U- ” 
Table 1 (Sheet 21) 

TRAY Number 11 Treated 21, Untreated 22 

Battery Cell 
Time of 
Reading 

Tempera¬ 
ture 

Specific 
Gravity Volts Remarks 

3 June 
21 1 3:45 P 28.0 1.130 2,18 Started charge 

2 28.0 1.110 2.20 at 5 amps at 
3 28.0 1.120 2.20 11:00A 3 June 

22 4 3:48 P 28o0 1.065 2.18 1952 
5 28.0 1.080 2=18 
6 3:50 P 28.0 1.075 2.20 

4 June 
21 1 9:05 A 31.1 1.245 2.37 9:45-io:45a 

2 32.1 1.225 2.32 50ml elec¬ 
3 32.5 1.230 2.33 trolyte taken 

22 4 9:07 A 32.1 1.205 2.32 from each cell 
32.0 1.220 2.32 

6 31.0 1.200 2.33 

4 June 
21 1 1:38 P 42 ,2 1.260 2.46 Rate changed 

2 43.1 1.240 2.41 to 14 amps at 
3 43.1 1.250 2.41 11:00A 4 June 

22 4 1:44 P 43.o 1.225 2.4o 1952 
5 42.4 1.240 2.41 
6 1:47 P 41.0 1.225 2.41 

Cadmium 
4 June pos. neg. 

21 1 5:43 P 46.0 1.275 2.45 2,39 -.08 
2 47.9 1.265 2.41 2.38 -.03 
3 48.5 1.265 2.41 2.37 -.0k 

22 4 5:47 P 47.8 1.250 2.40 2.36 -.04 
4 46.8 1.265 2.42 2.38 -.04 
6 5:50 P 44.0 1.250 20i|2 2.39 -.04 

Rate lOamps at 7': OOP 6/4/52 
5 June Cadmium 

pos. neg. 
21 1 9:52 A 37.0 1.300 2.50 2743 -.07 

2 39.8 1.290 2.47 2.42 -.05 
3 39.6 1.295 2.46 2.42 -.04 

22 4 9:56 A 39.2 1.285 2.45 2.42 -.04 
5 38 cl 1.295 2.48 2.43 -.04 
6 10:00 A 36 .0 1.275 2.47 2.43 -.05 





APPENDIX 2 
Table i (Sheet 22) 

7 o35 - 

^^TRAT Number 11 (Cont? d) 

T1 me of Tempera- Spe cific 
Battery Cell Reading ture Grav ity Volts Remarks 

5 June 
21 1 2:07 P 42 o0 1.300 2.50 Rate changed 

2 45.5 1.290 2.46 to 14 amps at 
3 46 o0 1.295 2.46 11:00A 5 June 

22 4- 2:10 P 46.0 lo280 2,44 1952 
r' 
3 45.0 1*295 2.47 
6 2:13 P 42.0 1.285 2.47 

5 June 
21 1 4:44 P 44.9 1.300 2.48 Rate changed 

2 48.0 1,295 2.44 to 10 amps at 
3 49 .0 1.300 2.44 7:OOP 5 June 

22 4- 4:47 p 49 .0 1,235 2.43 1952 
5 47.2 1.295 2.,45 
6 4:49 P 44.5 1,285 2.45 

Rate lit amps at 11:00A 6/6/52 
Cadmium 

6 June nos. negc Hp0"”* 
21 l 8:30 A 34.5 1.320 2.53 2744 -7U9 125 

2 36,1 1 o 3 20 2.49 2.44 -.06 120 
2 36.5 1,320 2.49 2.43 -.06 125 

22 4 8:35 A 36.5 1 ,325 2,47 2,42 -.06 125 
5 37 =0 1.315 2,49 2.44 -.06 125 
6 8:39 A 34.8 1,305 2,49 2.44 -.05 120 

Rate 10amps at 7:OOP 6/6/52 
Cadmium. 

6 June neg,. 
21 1 3:28 p 40o0 1.285 2.48 *2.42 -.07 

P 43 cO 1.285 2.44 2.41 ”0°4 
3 43 o 8 1,290 2,44 2.4i -.04- 

22 4 3:32 P 44 oO 1,275 2.42 2 04o- -.03 
5 43 *5 1.285 2.44 241 -<=03 
6 3:35 P 4i o 5 1.275 2.44 2,41 -.03 

V Tiitip Cadmium 
1 u m±JLv/ pos, neg. 

21 1 8:45 A 42,8 i .285 2.47 2.42 " -.05 °- 
2 44.8 1.290 2,44 2.42 -.03 
3 45 »o 1,295 2,44 2,42 -.02 

22 4 8:50 A 44.5 10280 2,43 2,41 -.02 
5 43.0 1.295 2.45 2,42-^ -.03 
6 8:55 A 4i .0 1.230 2.45 2,43 -.03 

Off Charge 10:i£A 7 June 1952 

6 June 9_10 :00A 50ml electrolyte and 55ml water added to all cells. 
* 10:2 0A 6 June 1952 





APPENDIX 2 
Table 1 (Sheet 23) 

- 7.36 - 

TRAY Numb er 12 Treated 23, , Untreated 2)4 

Time of Tempera- Specific 
Battery Cell Reading ture Gravity Volts Remarks 

3 June 

23 1 3:53 P 27.5 1.103 2.19 Started charge 
2 27.0 1.123 2,19 at 3 amps at 

24 
3 

3:57 P 
27.3 1.133 2,11 11:00a 3 June 

4- 27.8 1,090 2,11 1932 
5 27.5 1.103 2.17 
6 4:00 P 28.0 1.113 2.20 

4 June 

23 1 9:10 A 30.9 1.243 2.33 9:43-10:43^ 
2 32 o0 1.233 2.36 30ml elec¬ 

2k 
3 32 e 1 1.233 2,36 trolyte taken 
k 9:12 A 32 e2 1.240 2.34 from each cell 
5 32.1 1,240 2-33 
6 

4 June 

31.3 1.243 2,36 

23 1 1:30 P 41 o4 1.270 2.44 Rate changed 
2 43o0 ■ 1,270 2.43 to 14 amps at 
3 43o2 1,263 2,46 11:00A 4 June 

2k 4 1:33 P 43 06 1.233 2-43 1932 
3 43.3 102bO 2,43 
6 1:39 P 42,2 1 0260 2,46 

C admi um 
4 June pos; neg. 

23 1 3:30 P 44 »o 1,290 2.46 2.38 -;06 * 
2 47 o0 1,290 2,43 2.39 -,06 

2k 
3 48 o0 1.273 2.43 2.39 -.07 
4 3:33 P 48 02 1.270 2-43 2.38 -,07 
5 48,2 1.273 2-43 2,38 -.07 
6 3:33 P 46a 1.270 2-46 2.39 -,07 

3 June 
R ate 10amps at 7:OOP 6/4/32 

Cadmium 
23 1 10:00 A 36 02 1.315 2.50 

pos. neg. 
2744 ~e~i 

2 39 <.4 1.315 2.30 2.44 -B06 

2k 
3 
4 10:03 A 

4o.o 
40 „4 

1.305 
1.295 

2.30 
2,49 

2.43 --07 
2.43 -.07 

3 
10:06 A 

40,2 1.295 2-49 2.43 -..07 
2.44 ^.07 6 38.0 1.300 2,30 





APPENDIX 2 
|Table 1 (Sheet 24) 

TRAY Number 12 (Cont*d) 

7.37 - 

Battery Cell 
Time of 
Reading 

Tempera¬ 
ture 

Specific 
Gravity Volt s Remarks 

5 June 

23 1 2:15 P 53 o0 1.315 2.59 Rate changed 
2 56 Oo 1.315 2.59 to 15 amps at 
3 56 oO 1.305 2.59 11:004 5 June 

25 5 2:17 P 57.1 1.295 2 „58 1952 5 46.0 1.295 2.58 
6 2:20 P 55 c o 1.305 2„50 

5 June 

23 1 4:50 P 55.5 1.315 2,58 Rate changed 
2 580o 1.315 2.57 tou10 amps at 
"5 59.0 1.305 2.57 7:OOP 5 June 

24 5 5:52 P 59 o0 l o300 2.56 1952 
2 58,i 1.295 2.57 
6 4:54 P 45.9 1.305 2,58 

Rate l5amps at 11:00A 6/6/52 
Cadmium 

6 June pos0 neg. H20“ 
23 1 8:39 A 35.8 1,330 2.52 2.55 -.08 125 

2 37.3 1.335 2,51 2.55 -.07 125 
3 37.8 1.325 2.51 2.45 -.08 150 

25 5 8:52 A 37.5 1,320 2.51 2.53 -.08 151 
37.0 2.51 2.45 -,08 160 

6 8:58 A 35.1 1 c-320 2.52 2.55 -=07 150 
Rate 10amns at 7:OOP 6/6/52 

Cadmium 
6 June nos. neg. 

23 i 3:35 P 5i,o 1,300 2,58 2 052+ -c 05 
2 55.o 1,300 2.57 2.42 -.05 
3 55.o 1 c230 2,57 2.52- -.06 

25 5 3:38 P 55.3 1.285 2,56 2.51 -.05 
5 55 o0 le280 2.56 2.42- -.05 
6 3:50 P 53.o 1.285 2.57 2.53 -,05 

C admium 
7 June pos. neg. 

23 1 8:55 A 51.2 1,310 2.58 2,53 -.05 
2 53.5 1.310 2 ,57 2.55 ~c05 
3 55.o 1.300 2,58 2.55 -.05 

25 5 9:00 A 55.o 1.290 2.58 2.53 -.05 
5 53.5 1.290 2.58 2 e 43 “.06 
6 9:05 A 51.2 1.295 2.59 2.55 "*05 

Off Charge 10:l5A 7 June 1952 
6 June 9-10:00A 50ml electrolvte and 55ml water added to all cells9 

10’28A 6 June 1952 





APPENDIX 2 - 7*38 - 
Table 1 (Sheet 25) 

TRAY Number 13 Untreated 25, Treated 26 

Battery Cell 
Time of 
Reading 

Tempera¬ 
ture 

Specific 
Gravity Volts Remarks 

3 June 

25 1 4:00 P 28.0 1.120 2.19 Started charge 
2 28 50 1.115 2.22 at 5 amps at 
3 28 c2 1.140 2.22 11:004 3 lune 

26 4 4:04 P 28,5 1.140 2.23 1952 
5 28.5 1 .170 2.26 
6 4:08 P 28.6 1.150 2.24 

4 June 
25 1 9:20 A 31.2 1.250 2.37 9:45-10*454 

2 32,8 1.240 2,35 50ml elec¬ 
3 32.7 1.2-30 2c35 trolyte taken 

26 4 9 ? 22 A 33 c 2 1,250 2,37 from each cel] 
5 32.2 1.250 2.36 
6 31o4 1,240 2.36 

4 June 
25 1 2:00 P 41 c8 1.265 2.47 Rate changed 

2 23=2 1.260 2,43 to 14 amps at 
3 4.3*5 1.250 2.42 11:00a 4 June 

26 4 2:03 P 43.9 1 .260 2.46 1952 
5 43*8 1.260 2,44 
6 2:05 P 4ic0 1.250 2,45 

C admium 
4 June pos. neg. 

25 1 5:58 P 45 o0 1,280 2.46 2„40 -.08 
2 47.0 1,270 2.42 2,38 -.05 
3 47*5 1.270 2.42 2.38 -.04 

26 4 6:01 P 48,0 1 o275 2.44 2.38 -.06 
5 47.9 1.275 2.42 2.38 -.04 
6 6:03 P 45.0 1,265 2.44 2.39 -.06 

Rate 10amps at 7:OOP 6/4/52 
5 June C admium pos, neg. 

25 -L 10:07 A 37,3 1.305 2,51 2,44 ,07 
2 40,0 1.305 2,48 2.43 -o05 
3 4-1 o0 1.300 2,47 2,43 -.04 

26 4 10:09 A 41.5 1.310 2.49 2.43 -,06 
5 41.2 1.305 2.48 2,43 -.05- 
6 10:11 A 38,4 1.290 2,49 2.43 -,06 ' 





7.3*? APPENDIX 2 
#Table 1 (Sheet 26) 

TRAY Number 13. (Cont'd) 

Time of Tempera' 
Battery Cell Reading ture 

5 June 
25 1 2:20 P 43 ,0 

2 45 o 8 
3 46 e0 

26 5 2:24 p 46 C 2 
5 44.2 
6 2:2? P 42 o0 

5 June 
25 1 4:55 P 44c0 

2 48 .o 
3 49 oO 

26 it 4:47 P 48.8 
5 47.7 
6 4:58 P 43.8 

6 June 
25 1 8:46 A 34.2 

2 37.4 
3 34.8 

26 4 C
D

 

4~
 

C
D

 

>
 

38 e6 
6 38 .0 
6 8:50 A 36 o9 

6 June 
25 1 3:40 P 42.0 

2 44.o 
3 44.0 

26 4 3:44 P 44.o 
5 44.6 
6 3:48 P 42.3 

Specific 
G-ravity Volts Remarks 

1.310 2.50 Rate changed. 
1.310 2.48 to 14 amps at 
1,310 2,47 11:00A 5 dune 
1.314 2c49 1952 
1.314 2.48 
1.290 2.50 

1.310 2.k9 Rate cha .need 
1.305 2.47 to 10 amps at 
1.310 2.46 7: OOP 5 June 
1.315 2.47 1952 
1.315 2.47 
1.305 2.49 

Rate 14amps at 11 :00A 6/6/52 
C admium 

pos 0 neg 0 HpO* 
1.325 2.52 2,44 -.08 140 
1.330 2,51 2,45 -,07 110 

2o49 2.43 -,06 165 
1.330 2,50 2,44 - ,07 120 
1.334 2,50 2,41) -„06 165 
1.315 2,50 2,44 -.07 105 

Rate 10'amps at 7 “OOP 6/6/52 
C admium 

poSc neg j, 
1,300 2„48 2*43 -Oo5 
1.304 2,46 2.43 - .03 
1.300 2.45 2,44 -.02- 
1.310 2.47 2.44 ~ .03 
1.300 2.46 2.43 -.03 
lo300 2.47 2,43 -.04 

Cad mium 
7 J une pos 0 neg, 

25 1 9:04 A 40 o0 1 .305 2.50 2.44 -. 06 
2 41.5 1 ,305 2.49 2.45 -.05 

26 
3 42.1 1 ,300 2 c48 2.45 -.04 
4 9:07 A 42.4 1 .315 2-49 2.45 -.05 5 42.0 1 .310 2.49 2.45 -.04 
6 9:10 A 39.7 i .300 2.50 2.45 -.,04 

Off Charge 10 :151 i. 7 June 1952 
6 June 9-10:00A 50ml electrolyte and 55ml water added to all cells0 
-*10:31A 6 June 1952 





7 e Lj.0 APPENDIX 2 
|Table 1 (Sheet 27) 

TRAY Number 14 Treated 27, Untreated 28 

Time of Tempera¬ Specific 
Battery- Cell Reading ture Gravity Volts 

3 June 
27 1 I+2O8 P 28.2 1.130 2.17 

2 28 .2 1.130 2.20 
3 28.0 1.105 2.18 

28 4 4:12 P 28.2 1,080 2.17 
9 28.2 1,075 2.16 
6 4:15 P 28.2 lo065 2.16 

4 June 

27 1 9:23 A 31 c 3 l .230 2.31 
2 32,1 1,240 2.32 
3 32.3 1,225 2 = 31 

28 4 9:25 A 32.3 1,215 2-32 
5 32 o0 1.215 2c31 
6 31.3 lo200 2.31 

4 June 
27 1 2:12 P 43 *3 1o235 2.40 

2 43*0 1.260 2.1+0 

28 
3 43.1 1 ,250 2.41 
4 2:16 P 43 c2 1,245 2.41 
5 42 .8 1*240 2.40 
6 2:19 P l+l 06 1.225 2.39 

27 

28 

27 

28 

4 June 
6:0]+ P 

6:07 P 

6:10 P 

5 June 
10:12 A 

10:16 A 

10:19 A 

46 o0 
1+7.3 
48 c0 
4 8.2 
1+7-6 
45*2 

i+0.0 
1+1 
1+2 S1 
1+1.9 
111 o 2 
39.1 

1.260 
1.275 
1.265 
1.265 
1.260 
1,250 

Rate 

lo280 
1.310 
1.290 
1,280 
1.290 
1,280 

2 ,1+0 
2*11-0 
2.1+1 
2.1+2 
2*41 
2*1+0 

10amps 

2.1+6 
2*46 
2.46 
2.47 
2,0+7 
2 0 46 

Remarks 

Started charge 
at 5 amps at 
11:00A 3 June 
1992 

9: 1l5-10:45 A 
50ml elec¬ 
trolyte taken 
from each cell. 

Rate changed 
to 14 amps 
at 11:00A 4 
June 1952 

0 admiurn 
pose negc. 

38 
39 
39 
38 
38 
,38 

,04 
,02 
■ 03 
.05 
,04 
,02 

at 7:00P 6/4/52 
0 admium 

po s. neg o 
2 0li2 
2.43 
2.43 
2.43 
2.43 
2.44- 

Oh 
03 
03 
03 

,03+ 
02+ 





APPENDIX 2 
Table 1 (Sheet 28) - 7.41 « 

TRAY Number 14 (Cont}d) 

Battery Cell 
Time of 
Reading 

Tempera 
ture 

Specific 
Gravity Volt s Remarks 

5 June 
27 1 2:30 P 43.0 1.290 2.48 Rate changed 

2 44 08 1.310 2.47 to 14 amps at 
3 46 = 3 1.300 2.46 11:004 5 June 

28 4 2:33 P 47.2 1.290 2.47 1952 t. 46 0 9 1 =290 2,47 
6 2:34 P 44 o0 1.280 2.47 

5 June 
27 1 4:59 P 46 .0 1*294 2,46 Rate changed 

2 47.8 1.304 2.46 to IQ amps at 
3 49.0 1 =300 2.46 7:OOP 5 June 

28 4 4:02 P 49 o5 1=294 2.46 1952 
c7 49o0 1 «294 2.46 
6 5:05 P 46„0 1,284 2*45 

Rate l4amns at 11:00A 6/6/52 
Cadmium __ 

6 June pos, nog. HqO 
27 1 8:40 A 39 .1 1.304 2.48 2.43 -.06 85 

2 39 08 1=330 2,43 2.43 -.06 90 
3 39*6 1,315 2*48 2,43 -.06 115 

23 4 8:43 A 37*0 2=49 2,43 -.07 160 
5 37*4 1.314 2.50 2.44 -.07 125 
6 8:44 A 36,0 1.304 2.50 2.44 -*06 130 

Rate lOamps at 7*00? 6/6/52 
0 admium 

6 June pos, neg0 

27 1 3:48 P 43,4 1=274 2=45 2.41 -.03 
2 44 *4 1.300 2,45 2=42 -.03 
3 44*o 1*284 2*45 2.42 -.03 

28 4 3:42 P 44»6 1.284 2.46 2,42 -.0§ 
5 43*o 1*284 2 „ 46 2,42 -.05 
6 3:44 P 41*8 1.284 2.46 2,43 -.03 

C admium 
7 June pos. nego 

27 1 9:10 A 42,0 1,280 2o47 2 01|3 -.04 
2 42 *8 1.310 2.47 2.44+ “=03 *3 43oi 1.290 2.47 2.44 -=03 28 4 9:14 A 43=4 1.285 2.43- 2,44 -.04 
5 43 = 0 l ,284 2 48- 2.43 -.04 
6 9:18 A 41 o3 1.284 2.47 2.44 -. 03 

Off Charge 10 :14A 7 June 1952 
6 June 9- 10:00A 40ml electrolyte and 54ml water added to all cells. 

■ 10:37A 6 June 1942 





APPENDIX 2 
Table 1 (Sheet 29) 

7.42 - 

TRAY Number 15 Untreated 29* Treated 30 

Time of Tempera- Specific 
Battery Cell Reading tur e Gravity Volts Remarks 

3 June 
29 1 4; 15 p 28 .0 1=075 2.16 Started charge 

2 27o7 1.100 2,17 at 5 amps at 
3 27.4 1 .065 2 0l6 llr’OOA 3 June 

30 4 lj-:17 P 27*8 1 .100 2.16 1952 
2 27-7 1.105 2.17 
6 4:18 P 27 *8 1.095 2.16 

4 June 

29 1 9:2? a 31 *5 1.230 2.36 9:45-J0s45a 
2 32 ® 0 1.240 2.36 50ml elec*- 
3 32.2 1.225 2,35 trolyte taken 

30 4. 9:29 A 32.5 1=255 2.36 from each cell 5 32.0 1.260 2o34 
6 31.0 1.235 2.35 

4 June 
29 1 2:20 P 43.4 1.250 2.45 Rate changed 

2 44 0 7 1.265 2.44 to lk amps 
3 45=o 1 »245 2,46 at 11:00A 4 

30 4 2:23 P 45.0 1.275 2.46 June 1952 
5 44 a 1,275 2 = 43 
6 2:25 P 42.6 1.260 2.46 

0 admi urn 
• pos. neg. 

4 June 
29 1 6:10 P 47.5 1.265 2.46 2.38 -.06 

2 49.0 10 275 2.45 2.39 -,06 
3 49.0 1=255 2.46 2.38 -„08 

30 4 6:14 P 48 0 6 1.285 2.46 2.38 -.08 
5 47,8 1.290 2.45 2.38 -.06 
6 6:18 P 45.4 1c275 2.47 2.40 -.07 

Rate lOaraps at 7“OOP 6/4/52 
C admium 

5 June pos c negc 
29 1 10:20 A 39 o0 1.290 2o50 2.14,4 -.06 

2 41 *0 1.300 2.49 2.44 -.05 
3 40.8 1=275 2.50 2.43 -.07 

30 4 10:23 A 40,6 1=305 2,50 2.44 -.06 
5 39.4 1.310 2.49 2.44 --05 
6 10:26 A 37 = 1 1.300 2,51 2.45 -.06+ 





APPEM)IX 2 
Table 1 (Sheet 30) 

TRAY Number 15 (Cont'd) 

- 7 43 

Battery Cell 
Time of 
Reading 

Tempera' 
tune 

Specific 
Gravity Volts Remarks 

5 June 
29 1 2:35 P 444 1.290 2.50 Rate- changed 

2 47oO 1.300 2.48 to 14 amo s a t 
3 47,o 1.275 2.49 11:00A 5 June 

30 4 2:39 P 14-7.0 1.305 2.48 1952 
5 46 a8 1 = 310 2 =47 
6 2:4.2 P 44.0 1.300 2 =49 

5 June 
29 1 5:06 P 47.0 1.300 2.48 Rate changed 

2 48 o 7 l ,305 2=47 to 10 amps at 
3 49,0 l .275 2=47 7:OOP 5 June 

30 4 5:09 P 48.8 1.310 2.48 1952 
5 48,o 1.315 2.47 
6 5:12 P 45 c0 l .300 2 = 49 

Rate 14amps nt 11:00A 6/6/52 
Cadmium TT 

6 June dos„ nego HpO 

29 l 8:55 A 34 = 2 2.51 2,43 >-.09 150 
2 35=o 1.320 2.51 2=44 -=o8 145 
3 35=7 2.51 2.43 “=09 150 

30 4 8:57 A 36,0 2,51 2.43 -=09 145 
5 36 c 7 1.330 2.51 2.44 -.07 100 
6 9:00 A 34,5 1.315 2.53 2,45 -.09 130 

R a te 10amps at 7:OOP 6/6/52 
C admium 

6 June pos. negc 
29 1 3:55 P 42 o 5 1,280 2,48 2jT2 ”07 

2 44=o 1,280 2,47 2.42+ -.05 
3 44»o 1.265 2=48 2.41 -.07 

30 It 4:00 P 43,8 1=290 2.48 2.42 -=06 
5 42.8 1.305 2.48 2.43 -.05 
6 4:04 P 4o=4 1.285 2=49 2.43 - e06 

C admium 
7 June pos. neg. 

29 1 9:18 A 42.8 l ,285 2,48 2=44 -.05 o d 42,0 1 o295 2=47 2=44 “.04 
3 44.8 1.265 2.48 2,43 -.05 

30 4 9:22 A 44 = 8 1.295 2=47 2.44 -.04 
9 44.o 1.305 2=47 2.44 -c 03 
6 9 ♦ 25 A 44=0 l ,285 2.48 2.44 -.04 

Off Charge 10 :15A 7 June 1952 
S June 9" -10:00A 50ml ele c trolyte and 55ml wa ter added to all cells. 
10 40 A 6 June 1952 





APPENDIX 2 
Table 1 (Sheet 31) 

- 7 <>44 - 

TRAY Number 16 Untreated 31} Treated 32 

Time of Tempera- Spe cific 
Battery Cell Reading tur e Gravity Volt s Remarks 

3 June 
31 1 4:l8 P 29 e0 1.130 2,20 Started charge 

2 29 o0 1.130 2.31 at 5 amps at 
3 28,7 1.125 2.23 11:00A 3 June 

32 4 4:20 P 28.3 1.110 2.20 1952. £ 28.3 1 .125 2.17 
6 4:22 P 28.3 1,140 2.23 

4 June 
31 1 9:30 A 31.1 1,240 2.35 9:45-10:45 A 

2 32.0 1.215 2,35 50ml electro¬ 
3 32.0 1.235 2,36 lyte taken froi 

32 4 9:32 A 31.5 1.225 2.34 each cell. 
£ 30.8 1.245 2.33 
6 30 .0 1*240 2.38 

4 June 
31 1 2:26 P 42*4 1.255 2.42 Rate changed tc 

2 43.5 1.230 2.41 14 amps at 
3 43.9 1.245 2,42 11:00A 4 June 

32 4 2:30 P 43.8 1.235 2,41 1952. 
5 43.o 1.270 2.41 
6 2:33 P 42 oO 1.255 2.44 

Cadmium 
4 June pos , neg. 

31 1 6:18 P 45.0 1.265 2.43 2.39 -.04 
2 47.3 1.245 2.40 2,38 -.03 
3 43,2 1.265 2.42 2C38 -.04 

32 4 6:21 P 47.7 1.255 2.40 2.36 “o04 
5 47.0 1.285 2.41 2.38 -.04 
6 6:23 P 44.7 1.270 2 c 44 2.39 -.06 

Rate i lOamps at 7:OOP 6/4/52 

5 June Cadmium 
pos„ neg e 

31 1 10:26 A 36.9 1.300 2.48 2.45 -.02+ 
2 39.0 1.280 2.46 2.43 -.03 
3 39,5 1.290 2.47 2,44 -.03 

32 4 10:31 A 39.2 1.285 2.45 2.43 ”003 
5 38o2 1.310 2.47 2.44 ”,02 
6 10:35 A 36„1 1.295 2.49 2.45 -/04 





APPENDIX 2 
Table 1 (Sheet 32) 

TRAY Number 16 (Cont'd) 

Tims of Tempera- Specific 
Battery Cell Reading ture Gravity Volts Remarks 

5 June 
31 1 2:42 P 42.7 1.300 2.46 Rate changed to 

2 45.0 1.280 2.45 14 amps at 11:00 
3 45.6 1.300 2,46 5 June 1952. 

32 4 2:46 P 45 c5 lo285 2,45 
5 45.0 1.315 2 ,46 
6 2:50 P 43 o0 1,295 2 «48 

5 June 
31 1 5:12 P 44«2 1.300 2.47 Rate changed to 

2 47=1 1.285 2.45 10 amps at 7:OOP 
3 48,0 1 o305 2.45 5 June 1952. 

32 4 5:16 P 48.0 3 .290 2,44 
5 47.0 1 o320 2.45 
6 5:19 P 45.0 1 ,300 2,46 

Rat e 14amps at 11 . :00A 6/6/52 
Cadmium 

6 June pos . neg. HpO-; 
31 1 <

q 

o
 

o
 

O
'' 34^8 1.325 2.51 2 .46 -Oo5 110 

2 36,4 1.305 2.49 2.44 -.06 110 

32 
3 36.3 1,325 2.50 2,45 -.05 115 
4 9:02 A 37,8 1.310 2,48 2,43 -.05 no 
5 

9:04 A 
37,0 1.340 2.49 2,45 -c04 100 

6 35»8 1 .320 2.51 2,46 -Oo5 120 
Rate 10amps at 7: OOP 6/6/52 

Cadmium 
6 June pos , neg 0 

31 1 4:04 P 4o ,4 1,300 2 *46 2c44 -o03 2 42 o0 lo285 2.45 2 ,,42 -,03 
3 

4:08 P 
42 .6 1.295 2.46 2,43 ~o03 

32 4 43 oO 1.2 85 2,44 2.41 -.03 
5 42 c9 1.310 2,45 2.43 -.03- 
6 4:12 P 4ic0 1,295 2.46 2.43 -.03 

Cadmium 
7 June pos 0 neg. 

31 l 9:26 A 42.0 1.305 2.46 2,45 -.01 
2 44*o 1.290 2.45 2.44 -.02 
3 44*7 1.300 2,46 2.44 -.01 

32 4 9:30 A 44.5 1.290 2 a 44 2,43 -,01 
5 44 *o 1.315 2.46- 2,44 -.01 
6 9:34 A 42.0 1,295 2.46+ 2,44 -.02 

6 June: 
Off Charge 10:15A 7 June 1952 

9-10:00A 50ml electrolyte and 55ml ater added to 1 all cells. 
10:45A 6 June 1952. 





APPENDIX 2 _ 7^6 - 
Tatfe ? “ Discharge data 

Treated Battery 1 Tray 1 
10 June I9t2 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

OCV 6.32v 
Min. Volt s Min. Volts Min „ Volts 

0 Start 5 10/60 Start 7 40/60 Start 
5/60 4-72 5 17/60 3.95 7 45/60 4.44 
1/2 4,54 5 1/2 3,97 8 4.53 
1 4.43 6 3.89 8 1/2 4,57 
1 1/2 4.39 6 1/2 3.73 9 4*55 
2 4.17 7 3.51 9 1/2 4.43 
2 1/2 4«o6 71/2 3.11 10 4,37 
3 3 0 92 7 40/60 3.00 10 1/2 4.26 
3 1/2 3,78 11 4.12 
4 3.60 11 1/2 4.01 
4 1/2 3.39 12 3.73 
5 3.11 12 1/2 3 ,64 
5 10/60 3.00 13 3,53 

13 1/2 3c36 
14 3.19 
14 1/2 3,10 
15 3,00 
15 1/2 2.88 
16 2o73 
16 1/2 2.57 
17 2,42 
17 1/2 2 022 
18 2.01 
18 1/2 1.82 
19 lo64 
19 1/2 1.30 
20 a 92 
20 1/2 ,60 

Watt hrs, 102.794 30.356 65.526 





^APPENDIX 2 
WTable 2 - (Sheet 2) 

- 7.47 ~ 

Treated Battery 2 Tray 1 
10 June T952 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

OCV 6,29 
Min, Volts Min e Volts Min. Volts 

0 Start 5 5o/6o Start 8 33/60 Start 
5/60 4.76 5 55/60 3o91 8 45/60 4-42 
1/2 4*62 6 3,94 9 4.49 
1 4.49 6 1/2 3.94 9 1/2 4 c 55 
1 .1/2 4,39 7 3.82 10 4,54 

4*5o 2 4,27 7 1/2 3c64 10 1/2 
2 1/2 4a8 8 3,38 11 4*47 
3 4,05 8 1/2 3,02 12 4.28 
3 1/2 3,94 8 33/60 3o00 13 4,01 
4 3.82 14 , 3.62 

14 1/2 3.44 
3 3*46 15 3.22 
3 1/2 3.21 15 27/60 3o00 
5 5o/6o 3o00 15 32/60 2,98 

16 2 082 
16 1/2 2,36 
1 7 1,83 
171/2 1,21 
18 .73 

Watt Ers 0 117,088 32,836 54.572 





APPENDIX 2 - 7.I4.8 - 

&fe:t2^Sheet 3) Untreated Battery 3 Tray 2 
10 June 1952 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

o’cv 6.27 
Min. Volts Min. Volts Min. Volts 

0 Start 6 42/60 Start 8 38/60 Start 
5/60 4.88 6 45/60 3.97 8 45/60 4.46 
1/2 4.83 7 4.03 9 4*64 
1 4.73 7 1/2 3.97 9 1/2 4*70 
1 1/2 4 <>67 8 3.64 10 4.68 
2 4.57 8 1/2 3.20 10 1/2 4 „ 68 
2 1/2 4*49 8 38/60 3 o00 11 4.62 
3 4o4o 12 4.35 
3 1/2 4.32 13 3.56 
4 , 4c23 13 1/2 3.28 
4 1/2 4.12 13 50/60 3»00 
5 4.00 14 2.89 
5 1/2 3 084 14 1/2 2c50 
6 3.61 15 1083 
6 1/2 3.21 15 1/2 1c29 
6 42/60 3 o00 16 087 

Watt Hrs * 142.200 23.896 43.138 





APPENDIX ? 

Table '2 (5heet b) 

7.1+9 

Untreated Battery 4 Tray 2 
10 June 1952 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

ocv 6.28 
Min. Volts Min . Volts Min, Volt s 

0 Start 6 38/60 Start 8 36/60 Start 
5/60 4.89 6 45/60 4.00 8 45/60 Il.51 
1/2 4e83 7 4.03 9 4.65 
1 4.72 7 1/2 3.93 9 1/2 4.7i 
1 1/2 4.63 8 3.68 10 4.70 
2 4«55 8 1/2 3.20 10 1/2 4.67 
2 1/2 4o46 8 36/60 3c00 11 4.56 
3 4.35 12 4.28 
3 1/2 4.28 13 3.75 
4 4.18 14 3.00 
1+ 1/2 4.07 15 , 2.29 
5 , 3.95 15 1/2 1.90 
5 1/2 3.79 16 1.70 
6 3.54 16 1/2 1.40 
6 1/2 3.13 17 1.03 
i 18/60 3.00 17 1/2 .72 

Watt Hrs. 139.838 2i4-.l4.8l 47-692 





APPENDIX 2 

Table 2 (Sheet 5) Untreated Battery 5 Tray 3 
10 June 1952 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

OCV 6.26 

Min o Volts Min 0 Volts Min 0 Volts, 

0 Start 6 20/60 Start 8 23/60 Start 
5/60 4*83 6 1/2 3.98 8 1/2 4 <48 
1/2 4*74 7 , 3.96 8 45/60 4c59 
1 Lu62 7 1/2 3.78 9 4.66 
1 1/2 4.51 8 3 45 9 1/2 4-67 
2 4-43 8 23/60 3.00 10 4-62 
2 1/2 4°34 10 1/2 4s6o 
3 4*25 11 4*49 
3 1/2 4-16 12 4=12 
it , 4-05 13 3-23 
4 1/2 3-93 13 12/60 3c00 
5 3*78 13 1/2 2o70 
5 1/2 3-60 14 , 2 507 
6 3 6 31 14 1/2 1-53 
6 20/60 3*00 15 o90 

15 15/60 060 

131*254 25 0 285 39-543 Watt Hrs* 





APPENDIX 2 - 7o5l - 

Table 2 (Sheet 6) Untre? ited Battery 6 Tri 
10 June 1952 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

OCV 6„27 

Min, Volts Min, Volt s Min 0 Volts 
0 Start 6 28/60 St art 8 32/60 Start 

5/60 4*84 6 35/60 3 °97 8 45/60 4*50 
1/2 4.75 6 45/60 4.00 9 4c60 
1 4*63 7 4.00 9 1/2 4 a 68 
1 1/2 4 0 61). 7 1/2 3*87 10 4.67 
2 8 3*60 10 1/2 4.63 
2 1/2 4^38 8 32/60 3,00 11 4o55 
3 4o30 12 4.25 
3 1/2 4o20 13 3*67 
4 4ao 13 1/2 3,30 
Ix 1/2 3,99 13 54/80 3*00 
5 3,83 14 2.94 
5 1/2 3,70 14 1/2 2,56 
6 30 41 15 2e 20 
6 28/60 3c 00 15 1/2 1o82 

16 1*36 
16 1/2 o70 

Watt Hrs. 134.959 25,711 45.673 





APPENDIX 2 - 7*52 - 

Tai)l0 ^ (Sheet 7) Treated Battery 11. Tray 6 
10 June 1952 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

OCV 6*23 

Min 0 Volt s Min, Volts Min0 Volts 

0 S t ar t 6 38/60 
6 45/60 

Start 8 45/60 Start 
3/60 4 086 3.96 8 55/60 4.42 
1/2 4*80 7 4.00 9 4o5o 
1 4c70 7 1/2 3 c 91 9 1/2 4,64 
1 1/2 4 062 8 3o70 10 4*63 
2 4.54 8 1/2 3.33 11 4.58 
2 1/2 4o46 8 45/60 3 o00 12 4.45 
3 4c38 12 1/2 4.30 
3 1/2 4-29 13 3.94 
4 4.20 13 1/2 3,71 
4 1/2 4^09 !4 , 3.45 
5 3.96 14 1/2 3 0O8 
5 1/2 3 <,80 14 35/60 3.00 
6 3/6 15 2 c 67 
6 1/2 3-13 15 1/2 2,34 
6 38/6O 3.00 16 2,00 

16 1/2 io50 
17 1 o08 
17 1/2 ,61 

139.838 26.182 49«053 Watt Hrs, 





APPENDIX 2 
- 7.53 - 

Table 2 (Sheet 8) Treated Battery 12 Tray 6 
10 June 1952 

Discha rge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

vO t> 
0

 
0

 25 

Min. Volts Min „ Volts Min. Volts 
0 Start 7 Start 9 2/60 Start 

5/60 4*93 7 5/60 3-90 9 10/60 4 = 39 
1/2 4.86 7 15/60 3-95 9 1/2 4-52 
1 4.78 7 1/2 3-94 10 4-57 
1 1/2 4.53 8 3-79 10 1/2 4-57 
2 4c48 8 1/2 347 11 4-53 
2 1/2 4°5o 9 3 .05 12 4-26 
3 4.42 9 2/60 3 o00 13 3-93 
3 1/2 4o36 14 3-58 
4 4-25 14 1/2 3-30 
4 1/2 4-17 15 2.92 
5 4.04 15 1/2 2.57 
5 1/2 3 088 16 2 o06 
6 3-72 16 1/2 1.54 
6 1/2 3,44 17 1.20 
7 3-00 17 1/2 ,70 

Watt Hrs , , 1480050 24-539 47*403 





APPENDIX 2 - 1'6k - 

Table 2 (Sheet 9) Treated Battery 13 Tray 7 

10 June 19^2 

Discha: rge rate Discharge rate Discharge i rate 
300 amp 200 ■ amp 100 amp 

OCV 6«, 27 

Min„ Volt s 'Min. Volt s Miru Volts 

0 Start 6 5/60 Start 8 13/60 Start 
5/60 k 08O 6 15/60 3.95 8 20/60 4,40 
1/2 4*71 6 1/2 3.96 8 1/2 4*51 
1 4.58 7 3.86 9 4.61 
1 1/2 4*48 71/2 3.65 9 1/2 4.62 
2 4.39 8 3.25 10 4.59 
2 1/2 4o29 8 13/60 3 ..00 10 1/2 4° 53 
3 4d9 11 4,43 
3 1/2 40io 12 4o08 
k 3 c98 13 3c4l 
4 1/2 3.81 13 1/2 3o00 
5 3.64 14 2,60 
5 1/2 3.42 14 1/2 2,08 
6 3c07 15 1.39 
6 5/60 3.00 15 1/2 .85 

15 45/60 ,64 

Watt Hrs, 124-564 26,129 42.897 





APPENDIX 2 

Table 2 (Sheet 10) 
- 7.55 - 

Treated Battery 14 Tray 
10 June 1952 

Discharge rate Discharge rate Discharge rate 
300 amp 200 a; mp 100 a: mp 

ocv 6.29 

Min. Volts Min, Volt s Min. Volt s 

0 Start 6 20/60 Start 8 33/60 Start 
5/60 4.87 6 1/2 3.97 8 45/60 4.45 
1/2 4.78 7 3.93 9 4.53 
1 4.64 7 1/2 3.75 9 1/2 4.58 
1 1/2 4.54 8 3.47 10 4.58 
2 4.44 8 1/2 3.05 10 1/2 4*54 
2 1/2 4.34 8 33/60 3.00 11 4.47 
3 4.25 12 4.13 
3 1/2 4.14 13 3.71 
4 4.04 14 , 3.09 
4 1/2 3.90 1-4 6/60 3.00 
5 3.77 14 1/2 2.50 
5 1/2 3.56 15 2 e00 
6 3.29 15 1/2 1.48 
6 20/60 3.00 16 io04 

16 1/2 .72 

Watt Hrs . 131.238 26.909 1-1-4 >052 





APPENDIX 2 - 7.56 - 
Table 2 (Sheet 11) Untreated Battery 15 ' 

10 June 1952 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

ocv 6.27 

Min, Volts Min. Volts Min* Volts 
0 Start 6 4/60 Start 8 15/60 Start 

5/60 4.72 6 15/60 4.00 8 1/2 4.55 
1/2 4.61 6 1/2 4.01 9 4.66 
1 4.52 7 , 3.89 9 1/2 4.67 
1 1/2 4.44 7 1/2 3.63 10 4.63 
2 4.36 8 3.25 10 1/2 4.57 
2 1/2 4.28 8 15/60 3.00 11 4.48 
3 4-19 12 4.14 
3 1/2 4.10 13 3.53 
4 , 3.99 14 1.55 
4 1/2 3.84 14 15/60 1,00 
5 3.68 14 1/2 .71 
5 1/2 3.44 
6 3.07 
6 4/60 3.00 

124.009 26 e886 38.724 Watt Hrs. 





APPENDIX 2 
- 7.57 - 

Table 2 (Sheet 12) 
Untreated Battery 16 Tray 8 

10 June 1952 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

00V 6.22 

Min. Volts Min. Volt s Min. Volt s 

0 Start 6 3/60 Start 8 Start 
5/60 4.78 6 15/60 4.02 8 12/60 4.55 
1/2 4.70 6 1/2 4.06 8 1/2 4.70 
1 4.63 7 3.90 9 4.74 
1 1/2 4.57 7 1/2 3.54 9 1/2 4.73 
2 4.49 8 3.00 10 4.68 
2 1/2 4.42 10 1/2 4.63 
3 4*33 11 4.48 
3 1/2 4*23 12 4.02 
4 4.13 12 1/2 3.60 
4 1/2 3.99 12 53/60 3.00 
5 , 3.81 13 2.90 
5 1/2 3.55 13 1/2 2.08 
6 3.03 14 1.20 
6 3/60 3.00 14 15/60 .70 

14 1/2 .50 

Fatt Hrs, 126.752 24.180 39.084 





APPENDIX 2 - 7*58 - 

Table 2 (Sheet 13) Treated Battery 21 [ 
9 June 1952 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 10 0 amp 

OCV 6,26 

Min, Volts Min. Volts Min. Volts 
0 Start 7 5/60 Start 9 2/60 Start 

5/60 4.67 7 15/60 3.85 9 10/60 4.35 
1/2 4.57 7 1/2 3.88 9 1/2 4.50 
1 4.49 8 3.75 10 4.55 
1 1/2 4.42 8 1/2 3.45 10 1/2 4.52 
2 4.34 9 2/60 3.00 11 4.51 

.2 1/2 4o29 12 4.36 
3 4.19 13 3.95 
3 1/2 4.07 14 3.47 
4- , 3.99 l4 36/60 3.00 
4 1/2 3.89 15 10/60 2.25 
5 3.78 15 1/2 1.52 
5 1/2 3.60 15 4o/6o 1.40 
6 3.4o 16 .90 
6 1/2 3.30 
7 3.15 
7 5/60 3.00 

Watt Hrs, 141,638 23.345 42.079 





APPENDIX 2 - 7. .59 ~ 

Table 2 (Sheet lU) Untreated Battery 22 r 
9 June 1952 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

ocv 6.23 

Min. Volt s Min. Volts Min. Volts 
0 Start 6 58/60 Start 8 47/60 Start 

5/60 4.88 7 3/60 3.98 8 55/60 4.30 
1/2 4.80 7 10/60 l+.OS 9 4*50 
1 4.72 7 1/2 k.05 9 10/60 4.61 
1 1/2 4.68 8 3.89 9 1/2 4.70 
2 4.62 8 1/2 3.51 10 4.75 
2 1/2 4*55 8 47/60 3.00 11 4.70 
3 4*48 11 1/2 4.65 
3 1/2 4.40 12 4*52 
4 4*31 13 4.05 
4 1/2 4.22 13 1/2 3.48 
5 4.11 14 2 08l 
5 1/2 3.99 14 1/2 1.97 
6 3.80 15 1,28 
6 1/2 3c50 15 1/2 .70 
6 58/60 3.00 15 40/60 ,60 

Hrs. 149.282 22.993 40.795 





APPEIDIX 2 

Table 2 (Sheet 15) 
- 7.60 - 

Treated Battery 23 Tray 12 
9 June 1952 

Discharge rate Dischar/ ̂ e rate Discharge rate 
300 amp 200 amp 100 amp 

OCV 6.28 

Min. Volt s Min. Volts Min „ Volts 
0 Start 6 20/60 Start 9 5/60 Start 

5/6o 4.88 6 25/60 3.92 9 7/60 4.25 
1/2 4.76 6 l/2 3.96 9 15/60 4.38 
1 4-62 7 3.96 9 1/2 4.48 
1 1/2 4.53 71/2 3.83 10 4.57 
2 4.43 8 3.63 10 1/2 4-58 
2 1/2 4-32 8 1/2 3.40 11 4.57 
3 4.26 9 5/60 3.00 11 1/2 4.52 
3 1/2 4 ® 17 12 4.45 
4 4e04 12 1/2 4.39 
4 1/2 3.92 13 4.30 

3.75 13 1/2 4.22 
5 1/2 3.54 14 4.08 
6 3.28 14 1/2 3.90 
6 20/60 3.00 15 3.72 

15 1/2 3.55 
16 3.40 
16 1/2 3.24 
17 3.06 
17 10/60 3.00 
17 1/2 2.82 
13 2,50 
18 1/2 2,18 
19 1.80 
19 1/2 1.43 
20 1.07 
20 10/60 .90 

!att Hrs, 130.938 33.465 64.222 





APPENDIX 2 6i 

Table 2 (Sheet 16) , , _ , , o! m 10 
' Untreated Battery 24 Tray 12 

9 June 1952 

Dis charge rate Discharge rate Dis charge rate 
300 amp 200 amp 100 a; mp 

OCV 6.28 

Min. Volts Min. Volt s Min. Volts 

0 Start 6 45/60 Start 9 Start 
5/60 £j-.90 6 50/60 3.95 9 14/6O 4.20 
1/2 4.82 7 4.00 9 l/2 4.50 
1 4.72 7 1/2 3.99 10 4.61 
1 1/2 4.65 8 3.83 10 1/2 4.65 
2 4.53 8 1/2 3.59 11 4.63 
2 1/2 4.46 9 3.22 11 1/2 4.60 
3 4.38 12 4.54 
3 1/2 4.30 12 1/2 4.46 
4 4.20 13 4.38 
4 1/2 4.10 13 1/2 4.29 
5 , 3.97 14 4.11 
5 1/2 3.30 14 1/2 3.90 
6 3.57 15 3.65 
6 1/2 3.25 15 1/2 3.43 
6 45/60 3.00 16 3.23 

16 33/60 3.00 
17 2 0 72 
17 1/2 2.20 
18 1,68 
18 1/2 1.20 
19 .73 

Watt Hrs. 142.349 29.882 57.868 



* 



APPENDIX 2 
Table 2 (Sheet 17) 

Treated Battery 27 Tray 14 
9 June 1952 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

ocv 6.28 

Min. Volts Min. Volt s Min. Volts 
0 St art 6 58/60 Start 9 33/60 Start 

5/60 4.95 7 5/60 3.92 9 44/60 4.35 
1/2 4.89 7 15/60 4.02 10 4.52 
1 4.81 7 1/2 4.04 10 1/2 4.60 
1 1/2 4.73 8 3.92 11 4.61 
2 4.64 8 1/2 3.75 12 4.54 
2 1/2 4.57 9 3.46 13 4.34 
3 4.48 9 1/2 3.02 14 4.09 
3 1/2 4.40 9 33/60 3.00 15 , 3.68 
4 4.3i 15 1/2 3.50 
4 1/2 4.22 16 3,28 
5 y 4«io 16 35/60 3.00 
5 1/2 3.95 17 2,85 
6 3.74 17 1/2 2.53 
6 1/2 3 <42 18 2.11 
6 58/60 3.00 18 1/2 1.55 

19 1.15 
19 1/2 .70 

Vat t Hrs. 149.508 31.858 56o8lO 



« 

I 



APPENDIX 2 
7.63 

Table 2 (Sheet 18) 
Untreated Battery 28. Tray II4. 

9 June 1952 

Discharge rate 
300 amp 

OCV 6 026 

Min. 6 Volt s 

0 Start 
5/60 4.95 
1/2 4.92 
1 4.84 
1 1/2 4.78 
2 4.69 
2 1/2 4.62 
3 4.55 
3 1/2 4.48 
4 , 4.40 
4 1/2 4.34 
5 4.22 
5 1/2 4.12 
6 4.00 
6 1/2 3.80 
7 3.53 
7 1/2 3.00 

Discharge rate 
200 amp 

Min. Volts 

7 1/2 Start 
7 35/60 3.90 
7 1+5/60 4.00 
8 4.02 
8 1/2 3.89 
9 3.61 
9 1/2 3.09 
9 31+/60 3.00 

Discharge rate 
100 amp 

Min. Volt s 

9 34/60 Start 
9 45/60 4.45 
10 4.63 
10 1/2 4.69 
11 4.69 
12 4.61 
13 4.35 
14 4.00 
15 3.39 
15 1/2 3.00 
16 2.64 
16 1/2 2.25 
17 1.93 
17 1/2 1.60 
18 1.26 
18 1/2 1.00 
19 063 

Watt Hrs. 162.375 25.339 51.239 





APPENDIX 2 

Table 2 (Sheet 19) 

- 7.61+ - 

Untreated Battery 29 Tray 1$ 
10 June 1952 

Discharge rate Discharge rate Discharge rate 
300 amp' 200 amp 100 amp 

OCV 6.22 

Min. Volts Min. Volts Min. Volts 
0 Start 5 52/60 Start 8 27/60 Start 

5/60 4 »85 6 3.94 8 1/2 4.35 
1/2 4.77 6 15/60 4.04 8 45/60 4.53 
1 4.67 6 l/2 4.04 9 4.61 
1 1/2 4.56 7 3.93 9 1/2 4.67 
2 4.48 7 1/2 3.70 10 4.67 
2 1/2 4.39 8 3.37 10 1/2 4.64 
3 4.29 8 27/60 3.00 11 4.60 
3 1/2 4.19 12 4.45 
4 4.08 13 4.17 
4 1/2 3.92 14 , 3.74 
5 y 3.73 14 1/2 3.50 
5 1/2 3.40 !5 3.16 
5 52/60 3.00 15 20/60 3.00 

15 1/2 2.89 
16 2.49 
16 1/2 2.14 
17 1.69 
17 1/2 1.33 
18 .82 

itt Hrs. 123*566 32.031 56.341 





APPENDIX 2 

Table 2 (Sheet 20) 

- 7*65 

Treated Battery 30. Tray V? 
10 June 19^2 

Discharge rate 
300 amp 

OCV 6.22 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

Min. 

0 
5/60 
1/2 
1 

1/2 

1/2 

1 
2 
2 
3 
3 1/2 
4 
4 
5 
4 1/2 
5 5o/6o 

1/2 

Volts Min. Volts Min, Volts 

Start 5 50/60 Start 8 25/60 Start 
4.82 6 3.96 8 1/2 4.40 
4.74 6 1/2 4.00 8 45/60 4.53 
4.62 7 3.85 9 4.58 
4«53 7 1/2 3.68 9 1/2 4.6o 
4.43 8 3.36 10 4.60 
4-34 8 25/60 3.00 10 1/2 4.57 
4.24 11 4.50 
4.14 12 4.32 
4.00 13 4.08 
3.84 14 3.76 
3.64 14 1/2 3.55 
3.30 15 3.29 
3.00 15 1/2 3.00 

16 2,72 
16 1/2 2.44 
17 2.28 
17 1/2 1.98 
18 1.67 
18 1/2 1.32 
19 1.07 
19 1/2 .71 

Matt Hrs , 121.296 310747 60 .634 





APPENDIX 2 

Table 2 (Sheet 21) 

- 7.66 

Untreated Battery 31 Tray 16. 
11 June 19^2 

25/60 

1/2 

13 
13 
14 
14 
•o 

15 1/2 
16 
16 1/2 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 a mp 

OCV 6.27 

Min. Volts Min. Volts Min. Volts 
0 Start 4 9/60 Start 6 53/60 Start 

5/60 4.60 4 20/60 3.95 7 4.41 
1/2 4.40 4.1/2 4.00 7 1/2 4.58 
1 4.25 5 3.95 8 4.60 
1 1/2 4.13 51/2 3.93 8 1/2 4.57 
2 3.95 6 3.63 9 4.52 
2 1/2 3.80 6 1/2 3.40 10 4.29 
3 3.64 6 53/60 3.00 11 4.00 
3 1/2 3.40 11 1/2 3.75 
4 3.12 12 3.57 
4 9/6o 3.00 12 1/2 3.37 

3.16 
3.00 
2.80 
2.25 
1 c82 
1.44 
1.12 

.73 

^Tatt Hrs . 80.695 33.901 53.020 





APPENDIX 2 •* 7*67 - i * 
Table 2 (Sheet 22) Tre; ated Battery 32 Tray 

11 June 1952 

Discharge rate Dischar, ge rate Discharg e rate 
300 amp 200 amp 100 amp 

00V 6.27 

Min. Volts Min. Volts Min. Volts 
0 Start 4 1+/60 Start 7 6/60 Start 

5/60 4-62 4 15/60 3.92 7 15/60 4.40 
1/2 4-42 4 1/2 3.97 7 1/2 4.50 
1 4.22 5 3.92 8 4-56 
1 1/2 4.08 51/2 3.81 8 1/2 4.58 
2 3.92 6 3.64 9 4.53 
2 1/2 3,78 6 1/2 3.38 10 4.42 
3 3.59 7 6/60 3.00 11 4.21 
3 40/60 3.28 12 3.89 
4 U./60 3.00 12 1/2 3.68 

13 3.42 
13 1/2 3.15 
13 44/60 3.00 
14 2.82 
14 1/2 2,50 
15 2 012 
15 1/2 1.74 
16 1.29 
16 1/2 .72 

Matt Hrs. 78.896 37.031 53.983 





APPENDIX 2 " 7068 - 

Table 3. Recovery Discharge, July 7, 1952< 

Battery 21 
7 July 19S2 

Discharge rate 
50 amp 

OCV 6,03 

Min. Sec. Volts Min. Sec. 
0 r 3753 ”7“““ 00 
0 30 5.U8 8 30 
1 00 S.h8 9 00 
1 30 S.h8 9 30 
2 00 S.h7 10 00 
2 30 S.h3 10 30 
3 00 S.ho 11 00 
3 30 S.36 11 30 
h 00 S.32 12 00 
h 30 S.29 12 30 
5 00 S.23 13 00 
S 30 5.19 13 30 
6 00 S.iS Ih 00 
6 30 5.10 III 30 
7 00 S.oS III S3 
7 30 S.00 

Watt Hours 

Discharge rate 
10 amp 

Volts Min. Volts Min. 
373 1733 Start ~w 

It, 90 is h.80 80 
I1..8S 20 S.22 8S 
ho 80 2S So2S 90 
h.7h 30 So 23 9S 
h.66 3S h.9S 100 
U.S9 10 U.S2 101 
h.hS hS 3.89 102 
h.30 So 3.30 103 
hel8 SS 3.10 ioh 
3.8S 60 2.81 10S 
3.10 6S 2.60 
2.2S 70 1.99 
I0S0 
1.00 

S7.67U 

Battery 22 
7 July 19S2 

Discharge rate 
OCV 6.01 SO amp 

0 S S.60 7 00 
0 30 S-h6 7 30 
1 00 S.h6 8 00 
1 30 S.U3 8 30 
2 00 S.ho 9 00 
2 30 S.33 9 30 
3 00 S.29 10 00 
3 30 S.22 10 30 
h 00 S.1S 11 00 
h 30 S.09 11 30 
S 00 S.02 12 00 
S 30 ho 99 12 02 
6 00 ,U* 92 
6 30 h.88 

Discharge rate 
10 amp 

ho82 12; 02 Start 60 
h.78 13 S.22 6S 
h.71 IS S.36 70 
ho 66 20 S.37 71 
h»S7 2S S.3S 72 
h.hh 30 S.29 73 
h.27 3S h.9S 7h 
h.12 h0 3.7S 7S 
3.90 hS 2.71 7S:0S 
3.00 So 1.6S 
1.02 SS 1.20 
1.00 

Watt Hours U7.028 

Volts 
I.60 
1.38 
1.21 
1.25 
1.22 
1.21 
1.21 
1.20 
1.17 
1.10 
1.00 

hh.9h3 

1.23 
1.28 
1.27 
1.2S 
lo2h 
1.21 
1.18 
1.10 
1.00 

33.89U 





APPENDIX 2, Table Sheet 2. 

Battery 23 
7 July 1952 

OCV 6.0l 

Min. Sec. 

Discharge rate 
£0 amp 

Volts Min. Sec. 
0 t T3o 9 00 
0 30 £.£o 9 30 
1 00 £.£o 10 00 
1 30 £.£o 10 30 
2 00 £.18 11 00 
2 30 £-U£ 11 30 
3 00 £.12 12 00 
3 30 £.lo 12 30 
1 00 £.38 13 00 
1 30 £.3£ 13 30 
£ 00 £.30 ll 00 
£ 30 £.26 ll 30 
6 00 £.22 i£ 00 
6 30 £.20 i£ 30 
7 00 £.18 16 00 
7 30 £.12 16 30 
8 00 £.08 17 00 
8 30 £.02 17 23 

7.69 - 

Discharge rate 
10 amp 

Volts Min. V olt s Min. 
“OS 17:23 Start 100 

1.90 18 1.81 10£ 
1.81 20 £.10 no 
1.73 2£ £.20 in 
1.70 30 £.21 112 
1.63 3£ £.20 113 
lo£3 10 £.20 113:30 
1.13 1£ £.11 
1.31 £o £.00 
1.2l ££ 1.78 
l.H 6o 1.67 
1.01 6£ 1.30 
3.8£ 70 3.70 
3.60 7£ 3.30 
3.10 80 2.92 
2.1£ 8£ 2.33 
1.6£ 90 1.83 
1.00 9£ i.£o 

67,289 

Volts 
1.30 
1.21 
1.11 
1.10 
1.08 
1.02 
1.00 

£7.567 Watt Hours 





7o70 « 
APPENDIX 29 Table 3, Sheet 3 

Battery ?h 
7 July 1932 

OCV 6.06 

Discharge rate 
30 amp 

Discharge rate 
10 amp 

Min. Sec. Volts Min. Volts 
0 3 3.62 18:33 Start 
0 30 5.5o 19 ho. 20 
1 00 3.32 20 h.90 
1 30 3.32 23 3.10 
2 00 3.3o 30 3.13 
2 30 3.U8 33 3.13 
3 00 3.U8 ho h.92 
3 30 3.h3 h3 h.87 
h 00 3-hh 3o h.70 
h 30 3.ho 33 ho 20 
3 00 3.38 60 3.87 
t? 30 3.33 63 3.60 
6 00 3.32 70 3.hO 
6 30 3.30 73 3.30 
7 00 3.27 80 3 a 23 
7 30 3.22 83 3 ®l6 
8 00 3.29 90 3.02 
8 30 3.13 93 2. 33 
9 00 3.10 100 2o3h 
9 30 3.o3 103 2,20 

10 00 3.oi 106 2.10 
10 30 h.97 107 1.93 
11 00 U.93 108 1.70 
11 30 U .87 109 1.30 
12 00 U-80 no 1.30 
12 30 h.73 111 leOO 
13 00 h.63 
13 30 U. 33 
lk 00 h.hh 
lU 30 h.33 
13 00 1.22 
13 30 h.00 
16 00 3.30 
16 30 2.80 
17 00 1.93 
17 30 1.83 
18 00 1.70 
18 30 1.30 
18 33 1.00 

71*812 37.338 Watt hours 



( 



APPENDIX 2, 

Battery 27 
7 July 1952 

OCV 6.02 

- 7.71 - 
Table 3, Sheet H# 

Discharge rate Discharge rate 
HO amp 10 amp 

Kin. Sec. Volts Kin. Volts 
0 5 5<>U8 15:H5 Start 
0 30 5«U5 16 H. 80 
1 00 5.H5 21 5.25 
1 30 5.H5 26 5.26 
2 00 5*H3 31 5.25 
2 30 5. Hi 36 5.23 
3 00 5.Ho Hi 5.19 
3 30 5.36 H6 5.15 
H 00 5o32 5l 5.07 
k 30 5.30 56 H.92 
5 00 5.26 61 H.59 
5 30 5.22 66 He 01 
6 00 5.19 71 3.62 
6 30 5.15 76 lo90 
7 00 5,io 77 1.H2 
7 30 5.o5 77:51 lo00 
8 00 5o00 
8 30 Ho 9k 
9 00 Ho8 9 
9 30 Ho82 

10 00 Ho78 
10 30 Ho 72 
11 00 Ho 67 
11 30 Ho6o 
12 00 Ho 51 
12 30 HcHo 
13 00 Ho 30 
13 30 Hoio 
Ik 00 3.90 
Ik 30 3.70 
15 00 3=50 
15 30 3.25 
15 Ut 3.00 z> 

63.2955 H8o0H7 Watt hours 





' 7.72 

APPENDIX 2, Table 3, Sheet 5. 

t 
Battery 28 
7 July 1952 

Discharge rate Discharge rate 
50 amp 10 amP 

OCV 6.01 

Min. Sec. Volts Min. Volts 

0 5 5o6o ia*25 Start 
0 30 5.a8 15 5c 23 
1 00 5.U9 20 5. ao 
1 30 5.U9 25 5.ao 
2 00 5»U8 30 5.37 
2 30 5cli5 35 5.32 
3 00 5*ao ao 5o20 
3 30 5o36 a5 a. so 
U 00 5*35 50 3*58 
h 30 5.32 55 3® 23 
5 00 5-30 69 3.27 
5 30 5.22 65 3.26 
6 00 5c 18 70 3.26 
6 30 5.12 75 3.2a 
7 00 5.io 80 3.>22 
7 30 5.07 85 3*12 
8 00 5.03 90 2.a8 
8 30 5-oo 95 2.38 
9 00 a. 96 100 2,08 
9 30 l-i- • 90 101 lol7 

10 00 U.87 102 1.08 
10 30 h.82 102:05 1«C0 
11 00 U.78 
11 30 2u70 
12 00 a.60 
12 30 a.a7 
13 00 a.37 
13 30 a. 23 
lU 00 3.80 
ll* 25 3.00 

Watt hours £9*862 ?6„052 





- 7o?3 
APPENDIX 2, Table 3S Sheet 60 

Battery 29 
7 July 1952 

Discharge rate 
50 amp 

OCV 6*05 

Discharge rate 
10 amp 

Min, 

0 
1 
1 
2 
2 
3 
3 
1* 
1*. 
5 
5 
6 
6 
7 
7 
8 
8 
9 
9 

10 
10 
11 
11 
12 
12 
13 
13 
lit 
111 
15 
15 
16 
16 
17 
17 
18 
18 
19 
19 
20 
20 

Watt hours 

Sec. Volts 

5 5.65 
30 5.51; 
00 5.55 
30 5.55 
00 5.51* 
30 5.52 
00 5*51 
30 5.5o 
00 5.1*9 
30 5.1*8 
00 5.1*5 
30 5.1*2 
00 5.1*o 
30 5.39 
00 5.38 
30 5.35 
00 5.31 
30 5.30 
00 5.28 
30 5.22 
00 5.20 
30 5.18 
00 5.13 
30 5.10 
00 5.05 
30 5.02 
00 1**98 
30 1**93 
00 l*o88 
30 1**81 
00 i*.75 
30 1**65 
00 1*.55 
30 li.lii 
00 1*.30 
30 lioi5 
00 3.98 
30 3.61 
00 3 c05 
30 2.30 
00 1.25 
10 1.00 

81.1*89 

Min0 Volts 

20:10 Start 
21 li.93 
26 5.35 
31 5.39 
36 5.1*0 
la 5.39 
1*6 5.38 
51 5.35 
56 5.32 
6l 5o 30 
66 5.30 
71 5.27 
76 5o22 
81 5,15 
86 5.oo 
91 I*. 76 
96 1**60 

101 3=78 
106 3.05 
111 2,80 
116 2.30 
121 1.66 
126 1.28 
131 1.18 
132 1.15 
133 1.11 
131* 1=02 
131* :35 loOO 

8lol99 





7.7!+ 
APPENDIX 2, Table 3, Sheet J, 

Battery 30 
7 July 1952 

Discharge rate Discharge rate Discharge rat' 
50 anp 50 amp 10 anp 

S0O5 

Kino Sec, Volt Min<> Sec. Volt Kino Volt 

0 5 5.65 21s 24 Start 
0 30 5.51 20 00 2*70 22 4,80 
1 00 5c53 20 30 2,20 25 5*19 
1 30 5*52 21 00 1-60 30 5*25 
2 00 5*51 21 24 1,00 35 5*27 
2 30 5*50 4o ’5,28 
7 -/ 00 5,49 45 5*27 
3 30 5.^9 50 5*25 
4 00 5*4p 55 5*25 
4 30 5.^3 60 5*21 
5 00 5*41 65 5*20 
5 30 5«4o 70 5?15 
6 00 5? 39 75 5*10 
6 30 5?3° 80 5*02 
7 00 5*34 85 4*90 
7 30 5*31 90 4,6l 
s 00 5-30 95 4*37 
s 30 5*27 100 3o88 
9 00 5? 25 105 3? 39 
9 30 5»22 no 2*70 

10 00 5o20 115 2,10 
10 30 5.16 120 1,50 
11 00 5 oil 121 l04o 
11 30 5*09 122 1*31 
12 00 5*03 123 1,24 
12 30 5,00 124 1,20 
13 00 4-97 125 1,12 
13 30 4,90 126 1«04 
l4 00 4„35 127 1,00 
l4 30 4o7S 
15 00 4,70 
15 30 4,63 
lb 00 4*52 
16 30 4o42 
17 00 4*31 
17 30 4.20 
IS 00 4*02 
18 30 3*23 
19 00 3,52 
19 30 3«18 

84,434 760255 Watt hours 





APPENDIX 2 Table 3, Sheet g 

Battery 31 
6 March 1953 

OCV 6*03 

Discharge rate 

Mine 

0 
0 

1 
2 
2 
3 
3 
4 
4 
5 
f; 
6 
6 
6 

Discharge rate 
anrp 10 anrp 

Sec* Volts Min* Volts 

5 5? 35 6s3' J Start 
30 4,98 7 1 3* 60 
00 4*86 12 3-38 
30 4.57 17 3? 21 
00 4q4i 22 2.95 
30 4c25 27 29 58 
00 4*03 32 l?45 
30 3,80 37 1*11 
00 2e70 38 l$ll 
30 2a 00 39 1®10 
00 io?4 40 1 a 08 
30 i„S5 4i loOO 
00 i?6o 
30 1,515 
37 loOO 

Watt hours 1S0466 14*227 





- 7,76 
APPENDIX 2, Table 3, Sheet 9 c 

Battery 32 
6 March 1953 

Discharge rate 
50 amp 

Discharge rate 
10 amp 

0C7 6*04 

Mi no S3C2 , Volts Min a Volts 

0 k 
J 5M 7 226 Start 

0 30 5*15 S 3,30 
1 00 4,58 13 3? 46 
1 30 4,80 18 3? 25 
2 00 4,62 23 3? 06 
O 30 4:,4i 28 2a 85 
3 00 4a23 33 2159 
3 30 4,05 33 1,76 
4 00 3o75 43 I0O8 
4 30 3,a) 44 1,06 
k 
J 00 2?10 4s 1 v 1,06 
5 30 M5 46 i„o6 
6 GO !• 79 47 I0O5 
6 30 I965 4s 1,02 
7 00 1c36 4S;47 1,00 
7 26 1,00 

ITS 2iol93 !7o557 
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Table 4.1a Charging data for June 1952 test batteries 

after 8 months storage. 
Cycle 1 : Charged for 10 hours at 5 amperes 

TRAY Number 1 

On Charge 6:00 a.m. 3/4/53 
Tempera™ Spec', f’l c 

attery Cell ‘lime ture Clravjty Volts 

it 1 4 Mar , 27.0 2.12 
2 6 * 00 am 27,2 2 c 22 
3 27,0 2.21 

2T 1 27=4 2,18 
2 27 .2 2.11 
3 27,0 2,18 

IT 1 8 . 00 am i. • 26.6 1,148 2,11 
2 27.3 1,156 2,20 
3 27=7 1 ,i?9 2.20 

2T 1 27,2 1*128 2,18 
2 27 =6 1,140 2.10 
3 27 .5 If. 13 9 2,16 

IT 1 12 o 00N 28,6 1=175 2,14 
2 29 o2 1.190 2.13 
3 28,1 1.165 2.22 

2T 1 29,3 1,165 2.19 
2 29 = 1 1,163 2/13 
3 28,6 1,170 2.17 

IT 1 3o0 0pm, 28 ,6 1,185 2.17 
P 28,8 1.205 2.21 
3 29,9 1.180 2.24 

2T 1 29.6 1.185 2.21 
2 29,0 1=175 2,16 
3 29,0 1.185 2,19 

Off Charge 4:00 o.m. 3/4/53 





APPENDIX 2 _ 7,78 » 

Table 4„ia Continued (Sheet 2) 

TRAY Number 2 

Battery 

On 

Cell 

Charge 6:00 a.mo 3/4/53 

Tempera- Specific 
Time ture Gravity Volts 

3U 1 4 Mar o 27cO 2.17 
2 6 0 00am 27*2 2.15 
3 27-5 2.15 

U-u 1 27.0 2.17 
2 27.0 2.17 
3 27.3 2.17 

3u 1 8o00am 27C1 1.108 2.15 
2 27. 4 1.106 2.12 
3 27.9 1.098 2.14 

4u 1 27,3 1.112 2.15 
2 27 o 2 1.111 2.14 
3 27 .6 1.105 2.15 

3u 1 

& 0
 

O
J 

1—i 29.0 1.-138 2.16 
2 20,5 1.135 2.13 
3 2Q.2 1.130 2.15 

4u 1 29.2 1.145 2.16 
2 29.5 1.145 2X17 
3 28.6 1.137 2.17 

3D 1 3.00 pm 29.0 1 .165 2.18 
2 29.2 1.162 2.15 
3 29*7 1-153 2.17 

1 29-4 1.170 2.18 
2 29.4 1 ,165 2.17 
3 29,4 1.158 2.19 

Off Charge 4:00 p.m, 3/4/53 
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Table 4.1a Continued (Sheet 3) 

TRAY Number 3 

On Charge 6:00 a.m. 3/4/53 
Tempera- Specific 

Battery Cell Ti. me ture Gravity Volts 

5xj 1 U Mar, 26.8 2.15 
2 6.00 am 26.9 2.17 
3 27.1 2.16 

6 u 1 26.5 2.17 
2 26 „5 2.15 
3 26.7 2.16 

5 u 1 8.00 am 27.8 1.118 2.15 
2 27,1 1.120 2.16 
3 27*0 1.110 2.14 

6 U 1 27,5 1.113 2.16 
2 26.8 1.110 2.14 
3 26.8 1.117 2.15 

5 u ]_ 12.00 N 28.9 1.145 2.17 
2 29.3 1,155 2,18 
3 28.9 1,138 2.16 

6 u 1 28,8 1.145 2.17 
2 29.0 1*135 2.17 
3 26 c 3 1.142 2.17 

5 u JL 3.00pm 29.0 1 ,170 2.20 
2 29.2 1 ,187 2,20 
3 29.6 1 .160 2.19 

6 U 1 29.0 1.165 2.19 
2 28.7 1,155 2.19 
3 28.7 1.165 2.20 

Off Charge b 

6 

0
 

0
 3/4/53 
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Table 4,1a Continued (sheet 4) 

TRAY Number 6 
On Charge 6:00 a.m. 3/4/53 

Battery Cell Time 
Tempera¬ 

ture 
Specific 
G-ravi ty Vol ts 

11 T 1 4 Mar. 27.0 2.14 
2 6»0 0 am 26.8 2cl4 
3 26.6 2,14 

12 T 1 26.8 2.14 
2 26.8 2.14 
3 26.5 2.14 

11 T 1 8.00am 26.8 1.106 2.14 
2 27.2 1.111 2.13 
3 27.1 1.105 2.13 

12 T 1 26.9 1.116 2.14 
2 27.0 1.116 2.,13 
3 27.0 1.119 2el4 

H T 1 12.00 N 28.6 1.138 2.15 
2 29.0 1.145 2,14 
3 28.6 1.135 2.14 

12 T 1 29.0 1.153 2.15 
2 28.8 1.152 2.15 
3 28.3 1.155 2d6 

11 T 1 3000pm 29.O 1.155 2.17 
2 28.8 1,165 2.15 
3 29.0 1.175 2.16 

12 T 1 29.2 1.172 2.17 
2 28.7 1.173 2.17 
3 28.7 1.175 2,18 

Off Charge 4;00 p.ri u 3/4/53 
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Table 4.1a Continued (Sheet 5) 

TPAY Number 7 
On Charge 6:00 a.m. 3/4/53 

Battery Cell Time 
Tempera¬ 

ture 
Specific 
Gravity Vol ts 

13T 1 4 Mar * 27.5 2.14 
2 6.00 am 27.3 2 ol5 
3 27.0 2,15 

II4.T 1 27«5 2017 
2 27 0 5 2.16 
3 27.2 2.14 

13T 1 8.00 am 27.8 1 =121 2.14 
2 27 08 1.125 2.14 
3 27 06 1 .130 2.14 

i4t 1 27 o7 1.130 2.14 
2 27,7 1.130 2.15 
3 27.3 1.128 2cl4 

13T 1 12.00N 30.2 1.142 2.15 
2 30 = 0 1.159 2.17 
3 29.7 1.158 2.17 

14T l 29.4 1.155 2.16 
2 29.7 1.152 2.17 
3 29.2 1-145 2.16 

13T 1 3«00pm 30.5 1.165 2.19 
2 29.6 1.175 2.19 
3 29.7 1,182 2.19 

14T 1 30.0 1,178 2.19 
2 294 1.177 2,19 
3 29.5 1.170 2.19 

Off Charge 4s00 p.m. 3/4/53 





APPENDIX 2 

Table 4.1a Continued (sheet 6) 

TP AY Number 8 
On Charge 6:00 a,m. 3/4/53 

Tempera¬ Specific 
Battery Cell Ti me ture Gravity Volts 

I5u 1 4 Mar, 27,2 2,13 
2 6.00am 27.3 2 oil 
3 27,8 2.11 

r6u 1 27o4 2 oil 
2 27 o 5 2.11 
3 27.7 2.11 

15U 1 8o00am 27c2 1.140 2.13 
2 27.5 1.095 2,10 
3 28 ,0 1,082 2.10 

16tj 1 27.5 1.083 2,09 
2 27 »3 1,081 2.09 
3 27’4 1.084 2c 09 

j5u 1 12.00 N 29*2 1.172 2.17 
2 29,8 1.125 2,13 
3 29.3 1,115 2.13 

16 u 1 29.4 1,118 2.11 
2 29*4 1.115 2,12 
3 28,8 1 .117 2.12 

i5u 1 3,00pm 28.8 1.190 2,20 
2 29.3 1 ,148 2.15 
3 29.7 1.138 2,15 

16U l 29.6 1.140 2.14 
2 29,4 1.135 2.15 
3 29.3 1 d4o 2,15 

Off Charge 4:00 p.m. 3/4/53 
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Table 4.1a Continued (sheet 7) 

TRAY Number 11 

Battery 

On 

! Cell 

Charge 

Time 

6:00 a.m. 3/4/53 
Tempera- Specific 

ture Gravity Vol ts 

2 IT 1 4 Mai 27o6 2.11 
2 6.00 am 27.7 2.09 
3 27.5 2.10 

22M-* 1 28.0 2,12 
2 27.9 2,12 
2 27.2 2.09 

2 IT 1 8.00 am 27.3 1.126 2 ,10 
2 27.5 1,124 2.09 
3 27.5 1 .11? 2.10 

22M* 1 28 c0 1.108 2.11 
2 28 o0 1.112 2.10 
3 27.5 1.108 2.09 

21T 1 12.00N 28 06 1.190 2.13 
2 29=4 1.142 2,12 
3 29.6 1.142 2.13 

22 M* 1 29.5 1.138 2,13 
2 29.7 1.140 2.14 
3 29.2 1.140 2.12 

21T 1 3.00pm 28,6 1.165 2.15 
2 29.6 1.165 2,15 
3 30.0 1.165 2,15 

22M* 1 29.6 1.165 2.15 
2 30.0 1.162 2.17 
3 2Q .4 1.165 2.15 

M* = MgSO|_, -NagSOf 

Off Charge 4:00 p.m. 3/4/53 
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Table 4.1e Continued (Sheet 8) 

TRAY Number 12 
On Charge 6:00 a.m. 3/4/53 

Tempera¬ Specific 
Battery Cell Time ture Gravity Vol ts 

23T 1 4 Mar. 27.7 2.1 0 
2 6.00 am 27«7 2.11 
3 27.5 2.10 

24u 1 27.7 2.10 
2 27.7 2.09 
3 27,7 2.12 

23T 1 8.00 am 27.8 1.087 2.09 
2 27.8 1 .102 2.10 
3 27,2 1 .003 2.08 

24it 1 27.5 1 .075 2.09 
2 27.6 1.079 2.08 
3 27.8 1.080 2.10 

931JI 1 12.00 N 28.8 l.l 30 2.11 
2 29»4 1.137 2.11 
3 29 = 3 1.132 2.11 

24u 1 29.3 l .110 2,10 
2 29.5 1.115 2.10 
3 28.7 1.112 2.11 

23T 1 3.00 nm 29.0 1.145 2.13 
2 2 9.4 1.165 2.13 
3 29.4 1.153 2.13 

24U 1 29.7 1.132 2.13 
2 29.4 1.139 2.12 
3 29.3 1.135 2.13 

Off Charge 4:00 p.m. 3/4/53 





APPENDIX 2 

Table 4.1a Continued (sheet 9) 

WAY Number 14 
On Charge 6:00 a.m. 3/4/53 

Tempera¬ Specific 
Battery Cell Time ture Gravity 

27T 1 4 Mar. 27. k 
2 6,00 am 27.3 
3 26.8 

28U 1 27.0 
2 27.0 
3 27.1 

27T 1 8,00 am 27.0 1.081 
2 27.1 1.098 
3 27.1 1.088 

28u 1 27,0 1.071 
2 27.0 1.067 
3 27,0 1.065 

27T 1 12.00N 28,5 1.115 
c. 29.0 1.135 
3 28.7 1,120 

28 u 1 28,7 1,115 
2 28.7 1,105 
3 27.8 1,105 

27T 1 3.00pm 28.7 1.135 
2 29 0 2 1.165 
3 29.0 1.145 

28U 1 29.0 1.130 
2 28,5 1.128 
3 23 c4 1 .130 

Off Charge l+:0Q p.m. 3/4/53 

Volts 

2o09 
2,14 
2,11 

2.12 
2.11 
2.10 

2.09 
2.12 
2.10 

2.10 
2,10 
2C 09 

2,10 
2.13 
2.11 

2.11 
2.11 
2.10 

2.12 
2.15 
2.13 

2.12 
2.12 
2.12 
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Table 4.1e Continued (Sheet 10) 

TRAY Number 15 
On Charge 6 :00 a.in. 3A/53 

Tempera¬ Specific 
Battery Cell Time ture Gravity Vol ts 

29U 1 li Mar. 27,0 2.11 
2 6.00am 27.il 2,11 
3 28 .0 2 o 11 

30T 1 27.8 2,10 
2 27 c 9 2.11 
3 27XA 2.09 

29U 1 8„00am 27.0 1.088 2.10 
2 27*4 1.094 2.10 
3 28.0 1.092 2.09 

30T JL 27.9 1.107 2.09 
2 28,0 1.107 2.10 
3 27,2 1.110 2,09 

29U 1 12.00 N 28.2 1.118 2.13 
2 29.0 1.127 2,13 
3 28 ,,7 1.117 2 .li 

30T 1 28.7 l.lij.2 2,12 
p 2 9.0 1.143 2.13 
3 28.8 1.140 2.12 

29U 1 3.00pm 28.2 1.135 2.15 
2 28.7 1.150 2.15 
3 29.2 1.135 2.14 

30T 1 28.8 1.162 2.15 
2 29.O 1.165 2,15 
3 28,8 1.198 2.14 

Off Charge U:00 p.m. 3/4/53 





APPENDIX 2 - 7087 

Table 4.1a Continued (Sheet 11) 

TRAY Number 16 
On Charge 6:00 a.m. 3/k/%3 

Tempera- Specific 
Battery Cell Time ture G-ravi ty Vol ts 

31U 1 4 Mar o 27 .8 2.16 
2 6 a00am 28.0 2.13 
3 28.0 2.16 

32T 1 28.2 2.14 
2 28o4 2.20 
3 27.8 2.14 

31U 1 8.00am 27 „8 1,120 2.18 
2 28.0 1.113 2.14 
3 28.2 1.126 2.18 

Eh 
O

J 1 28.3 1.138 2.14 
2 28.1 1.147 2.20 
3 27.8 1.1^0 2.11] 

31U p 12.00N 29.3 1.160 2.22 
2 30.0 1.147 2.18 
3 29.7 1.171 2,23 

32T 1 29.8 1.169 2.19 
2 30.1 1.196 2.24 
3 30.0 1.190 2.19 

31U 1 3.00pm 29.5 1.180 2.25 
2 30.0 1.170 2.21 
3 30.7 1.190 2.26 

32 T l 30.0 1.190 2.22 
2 30.2 1.215 2.27 
3 29.7 1.215 2.23 

Off Charge 4:00 p.m. 3/4/53 





t 
APPENDIX 2 1 ° 
Table 4.1b Discharge data, 1st cycle 

Battery 1 
5 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

OCV 6ol.8 

Discharge rate 
100 amp 

Ming Seco Volts Min0 Se< 

0 5 3e68 0 18 
0 15 3 all 0 30 
0 18 3®00 0 U5 

0 U8 

Watt hours 5-190 

Volts Min., Seco Volts 

Start 0 U8 Start 
3©68 1 00 U*50 
3el6 1 15 UcU5 
3*00 1 30 Uo37 

1 U5 U,26 
2 00 Uai 
2 15 UpOO 
2 30 3*87 
2 U5 3o68 
3 00 3oU7 
3 15 3,22 
3 26 3*00 

5*603 17.237 

Battery 2 
5 March 1953 

OCV 6c13 

0 5 U»08 0 27 Start 0 59 Start 
0 15 3*63 0 30 3,90 1 00 Uc60 
0 27 3*00 0 U5 3o5U 1 15 U«6o 

0 59 3o00 1 30 U»52 
U5 
00 
15 
30 
U5 
oo 
it 
23 

4J1I 
Up 28 
U0I6 
U*oi 
3c82 
3,59 
3,20 
3o00 

7.995 6*220 16o3U3 Watt hours 
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.Table 4.1b (sheet 2) 

Battery 3 
5 March 1953 

Discharge rate 
300 amp 

OCV 6o08 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

Miru Sec® Volts Miru Sec® Volts Min® SdCc Volts 

0 £ 
s 4 oil 0 30 Start 0 52 Start 

0 10 3,91 0 35 3o83 1 00 4o66 
0 15 3a78 0 40 3 0 63 1 15 4 066 
0 20 3.59 0 45 3.48 1 30 4.53 
0 25 3,34 0 5o 3,14 1 45 4.30 
0 30 3,00 0 52 3-00 2 00 4o04 

0 15 3,69 
2 30 3o25 
2 38 3=oo 

Wat t hours 9.175 4.310 12*053 

Eattery 4 
5 March 2.953 

OCV 6a09 

0 5 3.80 
0 10 3o5'2 
0 15 3^38 
0 20 3-12 
0 23 3c00 

6-535 

0 '23 
0 30 
0 35 
0 40 
0 45 
0 51 

Start 
3® 84 
3<.66 
3*50 
3.33 
3.00 

5.370 

0 51 
1 00 
1 15 
1 30 
1 45 
2 00 
2 15 
2 30 
2 40 

Start 
4*58 
4? 60 
4.48 
4.30 
4,07 
3.71 
3,25 
3,00 

12,282 
Watt hours 
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Table 4.1b (sheet 3) 

7 e 90 

Battery 3 
5 March 1953 

Discharge rats 
300 amp 

OCV 6*12 

Min« Sec* Volts 

0 5 3.30 
0 10 3 © 05 
0 11 3.00 

Watt hours 20995 

Battery 6 
5 March 1953 

OCV 6,10 

0 5 3»1|0 
0 10 3,00 

2. S3 5 

Discharge rate 
20C amp 

Min* Sec* Volts 

0 11 Start 
0 15 3*8U 
0 20 3®78 
0 25 3*70 
0 30 3*61 
0 35 3oU9 
0 kO 3*38 
0 ).i5 3ol8 
0 48 3.00 

7*21*3 

0 3 0 Start 
0 15 3.83 
0 20 3.78 
0 25 3»65 
0 30 3.52 
0 35 3o40 
0 I4O 3.28 
0 1*5 3.02 
0 46 3.00 

6.987 

Discharge rate 
100 amp 

Min* Sec® Volts 

0 48 Start 
0 45 h*k9 
1 00 U* 5l 
1 10 h.50 
1 20 H»h3 
1 30 JuhO 
1 ho U.31 
]_ 50 1.18 
2 00 UcOl 
2 15 3.77 
2 30 3.37 
2 40 3.00 

1206IO 

0 46 Start 
0 55 h»h8 
1 00 hoO 
] 10 U.U8 
1 20 l>hl 
1 30 U.32 
1 40 h.23 
1 50 Uol2 
2 00 3o?7 
2 15 3.69 
2 30 3.23 
C 37 3*00 

12*383 Watt hours 





APPENDIX 2 
Table 4.1b (sheet 4) 

- 7 s» 91 - 

Battery 11 
5 March 1953 

Discharge rate 
3CO amp 

OCV 6 c. 06 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

Min® _Secs Volts Min» Sect. Volts Miru Seco Volts 
0 5 "UTio 0 38 Start 1 “l6 Start 
0 10 4.00 0 45 3o88 1 20 4.59 
0 15 3,90 0 50 3 ©80 1 30 4.62 
0 20 3o80 0 55 3o62 1 40 4 O6o 
0 25 3 062 1 00 3c48 1 50 4.53 
0 30 3,40 1 10 3.00 2 00 4.42 
0 35 3o20 2 15 4.23 
0 30 3,00 2 30 3=99 

2 45 3.69 
3 00 3-24 
3 09 3.00 

Watt hours . 11,325 6*223 13.480 

Battery 12 
5 March 1953 

OCV 6-09 

0 ? . > 4.39 0 47 Start 1 10 Start 
0 10 4.25 0 55 •3 ^90 1 20 4.68 
0 15 4o20 1 00 3.60 1 30 4.72 
0 20 4.13 1 10 3.00 1 40 4.70 
0 25 4.03 1 59 4.63 
0 30 3.92 2 00 4c 53 
0 35 3.74 2 15 4-32 
0 40 3.53 2 30 4,0 7 
0 45 3.20 2 45 3.70 
0 47 3.00 3 00 3.20 

3 07 3® CO 

Watt hours 15*550 4.440 13,517 





f 
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Table 4.1b (sheet 5) 
7.92 

Battery 13 
3 March 1953 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

OCV 6a12 

fin, Sec-. Volts Mi.n. JSec. Volts Min, Sec, Volts 
0 5' 3 bIo "0 1 / -u* Start 0 W Start 
0 10 3,20 0 20 3.89 1 00 k*h9 
0 14' 3,00 0 23 3.80 1 10 4.3l 

0 30 3.70 1 20 1*.U8 
0 1*0 3*48 1 30 h.ho 
0 1*5 3.27 1 1*0 Iu31 
0 5o 3*00 1 30 ho 20 

2 00 h.O 9 
2 15 3.80 
2 30 3.hi 
2 38 3.00 

Watt Hours 3#950 7.060 12,183 

Battery lU 
5 March 1953 

OCV 6.12 

0 5 3.68 0 21 Start 0 54 Start 
0 10 3.42 0 25 3c85 1 00 h*h9 
0 13 3 <21 0 30 3,79 1 10 h*5l 
0 21 3,00 0 ho 3,60 1 20 h.50 

0 h5 3.39 1 30 h*h2 
0 50 3.20 1 ho h»32 
0 54 3.00 1 50 h=23 

2 00 h«09 
2 13 3->80 
2 30 3,38 
2 40 3.00 

Hours 5.990 6*h60 11.960 
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Table 4.1b (sheet 6) 

Battery 15 
5 March 1953 

Discharge rate 
300 amp 

OCV 6.12 

Min, •SeCo Volts 
0 ~cT TXd 
0 ib lu09 
0 15 3*98 
0 20 3*81; 
0 25 3*70 
0 30 3.U2 
0 35 3.00 

Watt Hours 11,240 

Battery 16 
5 March 1.953 

m -s charge rate 
300 amp 

Min, Sec, Volts 
0“ 5“ UXo 
0 10 l+o 30 
0 15 1+.29 
0 20 a,08 
0 25 3*91 
0 30 3«67 
0 35 3*h0 
0 38 3*00 

~ 7*93 « 

Discharge rate Discharge rate 
200 amp 100 amp 

Min. Sec, Volts Min. Sec, Volts 
0 “3T Start "o’ 57' Start 
0 UO 3.92 1 10 a*8o 
0 a5 3*80 1 20 a*si 
0 50 3.53 1 30 a*73 
0 55 3,20 1 ao a«6i 
0 57 3*00 T_ 5c a.ao 

2 00 a-,02 
2 13 3,00 

Uo337 9*063 

Discharge rate ' Discharge rate 
200 amp 100 amp 

Min, SeCc Volts Min. Sec. Volts 
o “P” Start "0 “53“ Start 
0 a.5 3*91 1 1.0 a.80 
0 50 3*61 1 20 a*so 
0 >> 3,20 1 30 a,75 
0 58 3,00 1 ao a,62 

1 50 a.27 
2 00 3.90 
2 10 3*00 

Watt Hours 12.735 3,857 8.602 
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^pable 4.ID (sheet 7) 

7,9^ 

Battery 21 
5 March 1953 

Discharge rate Discharge rate Discharge rate 

OCV 6,10 

Watt Hours 

300 anp 200 amp 100 amp 

Min , Sec* Volts Mirio_ Sec* Volts Min. Sec, , Volts 
0 "1 T74o 02 ‘ Start' "1 34 ' Start 
0 10 4*30 T D 3,88 1 45 4*50 
0 15 4.23 1 15 3,74 1 5o 4*59 
0 20 4*19 X 20 3,51 2 00 4*60 
0 25 4*10 1 30 3.21 2 15 4.50 
0 30 4. Oli T 34 3.00 2 30 4,32 
0 35 3.95 2 45 4.09 
0 40 3*85 3 00 3*80 
0 15 •, 7"! 3 18 3*00 
0 5o n • 57 
0 55 3.40 
1 02 3,00 

20*330 6,253 11,998 

Battery 22 
5 March 1953 

Discharge rate 
3C0 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 6910 

Min. Sec, Volts Mine . 3ec0 Volts Min. Sec* Volts 
0 ~T ”4738' ~o~ 47 Start JL ~rr Start 
0 10 4.28 0 55 3.87 1 20 4.59 
0 15 4,18 1 CO 3*70 1 30 4.68 
0 20 4*09 1 5 3.50 1 4o 4,63 
0 25 4o00 1 10 3*22 T 5o 4.57 
0 30 3.84 1 13 3.00 2 00 4.41 
0 35 3.69 2 15 4.12 
0 4o 3.45 2 30 3.5o 
0 45 3o20 2 40 3.00 
0 4'7 3,00 

15.410 5.023 10*147 Watt Hours 
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Table 4.IE (sheet 8) 

Battery 23 
8 March 1953 

OCV 6* 05 

Discharge rate 
300 amp 

Min, Sec, Volts 
' 0 — p-~ 

3 T..30 
0 10 4«18 
0 it 4«02 
0 20 3»93 
0 25 3.78 
0 30 3,60 
0 35 3,40 
0 40 3*21 
0 43 3.00 

Discharge rate 
200 arap 

Min., Sec, Volts 
'0” 43 Start 

0 55 3,89 
1 00 3,70 
1 5 3.54 
1 10 3.41 
1 15 3-19 
1 19 3,00 

Discharge1 rate 
100 amp 

Min, Sec, Volts 
~1 19 Start 

1 30 4,50 
T_ 40 4»5o 
1 5o 4*50 
2 00 4,47 
2 15 4o32 
2 30 4,io 
2 45 3,81 
3 00 3*29 

07 3,00 

Watt Hours 2 c 445 2 9 073 7*343 

Battery 24- 
5 March 1953 

OCV 6*03 

Watt Hours 

Discharge rate 
300 amp 

Mine See, Volts 
0 5 "4729 
0 10 4,15 
0 15 4,02 
0 20 3*93 
0 25 3,80 
0 30 3®6l 
0 35 3,40 
0 4o 3.11 
0 41 3,00 

2*343 

Discharge rate 
200 amp 

Min. Sec, Volts 
0 4 i Start 
0 5o 3,81 
0 55 3,71 
1 oc 3,52 
1 5 3,32 
1 10 3,10 
1 12 3.00 

1,782 

Discharge rate 
100 amp 

Min. Sec„ Volts 
1 12 Start 
1 20 4.56. 
T_ 30 4o6i 
1 40 4*62 
1 50 4c 58 
2 00 4.49 
2 15 4.33 
2 30 4,03 
2 45 3.69 
3 00 3,14 
3 03 3 e 00 

7.707 
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} 
Battery 27 
5 March 1953 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

OCV 6*02 

Min. Sec. Volts Min. Sec. Volts Min o Sec? Volts 
0* “T T.3S “o-iir Start ’ 1 20 Start 
0 10 4*28 o 5o 3® 91 1 30 4.48 
0 15 4,17 o 55 3*31 1 40 4.53 
0 20 4® 07 1 00 3® 71 1 50 4o'5l 
0 25 3.92 i 5 3.5? 2 00 4*48 
0 30 3.73 1 10 3.40 2 15 4*36 
0 35 3-53 l 15 3.20 2 30 4cl8 
o 40 
o 45 

3 c 30 
3.00 

1 20 3*00 2 
3 
3 
3 

45 
00 
15 
22 

3.97 
3*60 
3.31 
3*00 

Watt Honrs 14.655 6,80? 13.747 

Battery 28 
5 March 1953 

D: Lscharge rate Discharge rate Di .scharge rate 
3 CO amp 200 amp 100 amp 

OCV 6»00 
Min. Sec. Volts Min. Sec. Volts Kir u Sec. Volts 

0 ‘~T “4.39 0 39 Start 1 04 Start 
0 10 4*30 0 45 3*90 1 10 4o6l 
0 15 4.20 0 5o 3.74 1 15 4.6? 
0 20 4.08 0 55 3*5o 1 20 4.68 
0 25 3*91 1_ 00 3,25 1 30 4.68 
0 30 3.70 1 04 3.CO 1 40 4.60 
0 35 3.33 1 50 4.44 
0 39 3.00 o 00 4.30 

2 15 3*98 
2 30 3*33 

I 
2 37 3*00 

Watt Horn’s 12.940 4.850 10.873 
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Battery 29 
5 March 1953 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

OCV 6.09 

Min. Sec* Volts Min* Sec. Volts Fin,. Sec. Volts 
0 5 “ran ' 7 (T' j8 Start "l" • -~vrr Start 
0 10 lu30 ' ' "l 5 3.93 1 . 50 4,60 
0 15 4.22 1 10 3,88 2 00 1**62 
0 20 4.1 6 1 15 3.73 2 15 4,60 
0 25 l*e0? 1 20 3c6o 2 30 1*9 53 
0 30 li.oo 1 30 3.30 2 1*5 4.45 
c 35 3.88 1 38 3.00 3 00 U-30 
0 1*0 3.76 3 lh 4,17 
0 1*5 3.55 3 30 4*03 
0 5o 3.39 3 1*5 3,90 
0 55 3.15 1* 00 3.65 
0 58 3.00 4 27 3,00 

Watt Hours 19.010 7® 827 19,292 

Battery 30 
5 March 1953 

OCV 6.08 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

0 5 4,39 1 04 Start 1 5o Start 
0 10 4,30 1 10 3o88 2 00 4.47 
0 15 4.21 1 15 3.82 2 15 4,53 
0 20 4.12 1 20 3.77 2 30 4.52 
0 25 4.03 1 30 3.56 2 45 4.49 
0 30 3.97 1 40 3.32 3 00 4.40 
0 35 3.86 1 5o 3.00 3 15 4.30 
0 4o 3,71 3 30 4.22 
0 45 3,62 3 45 4.10 
0 50 3.51 4 00 3,98 
0 55 3.39 4 49 3«00 
1 00 3,20 
1 04 3,00 

rs 20. 580 8.980 20.28J Watt Hours 
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Battery 31 
5 March 1953 

Discharge rate 
300 amp 

OCV 6,lU 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

Min. Sec* Volts Min* Sec, Volts Min, Sec. Volts 
0 5 ITSo 0 20 Start 0 “ “"55" Start 
0 10 3.h2 0 25 3,68 1 00 h*55 
0 15 3.22 0 30 3.80 1 5 h,53 
0 20 3.00 0 35 3,70 1 10 ho 55 

0 h0 3.55 J- 15 h.5h 
0 h5 3 cUO 1 20 h,52 
0 5o 3*22 1 30 h*h9 
0 55 3*00 1 ho ho ho 

1 5o ho32 
2 00 ho 23 
2 15 h«08 
2 30 3*87 
2 h5 3.6o 
3 00 3»39 
3 12 3o00 

Hours 5^520 6.877 l5oh37 

Battery 32 
5 March 1953 

Discharge rate D: Is charge rate Discharge rate 
300 amp 200 amp 100 amp 

OCV 6ul8 

0 5 3*91 0 32 Start 1 y Start 
0 10 3c80 0 h0 3.70 1 10 h=h9 
0 15 3,62 0 h5 3.60 1 15 ho 52 
0 20 3,h8 0 50 3*50 1 20 h.5l 
0 25 3*30 0 55 3*33 1 30 h«h9 
0 30 3®10 1 00 3*16 1 h0 h,h2 
0 32 3*00 1 5 3° 00 1 50 h,38 

Watt Hours 9*395 6,197 

2 
2 
2 
2 
3 
3 
3 
3 

00 
15 
30 
h5 
00 
15 
30 
32 

h, 28 
h*lh 
h.oo 
3c85 
3,69 
3.ho 
3«03 
3®00 

16.365 
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Table4.2a» Charging data for June 1952 test batteries 

after 8 months storage„ 

TRAY Number 1 
On 

Battery Cell 

Cycle 

Charge 3: 
Starting 

Time 

2: Charged for 17 hours at 5 am 

07 o.m. 3/5/53 
Tempera- Specific 

turo Gravity Volts 

IT 1 5 Mar* 28 ,2 1.194 
2 2:35 pm 29,0 1.198 
3 29*5 1.173 

2T 1 29o9 1.172 
2 29.4 1.179 
3 28 o 2 1.183 

6 Mar0 
1 T 1 12:35 am 30.3 1,255 

2 31.1 1.260 
3 31.0 10 250 

2 T 1 31.5 1,250 
2 31,3 1.255 
3 30*1 lo262 

1 T 1 6% 10 am 32o8 1.275 2*33 
2 33*4 1.290 2.34 
3 34,0 1.265 2.34 

2 T 1 34.2 1,265 2.33 
2 33*7 1.275 2.31 
3 32.8 1,280 2.33 

1 T 1 8:00am 31.0 1,284 
2 31.8 1.29k 
3 32c8 1,270 

2 T 1 32,9 1.26? 
2 32.3 1,278 
3 31,4 1.283 

Off Charge 8:00 a.m. 3/6/53 
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Table 4.2a, Continued (sheet 2) 

TRAY Number 2 
On Charge 3^07 p.m. 3/5/53 

Starting Tempera¬ Specific 
Battery Cell Time ture Gravity Volts 

3U 1 5 Mar * 28,8 1,158 
2 2:35 pm 28,8 1.151 
3 28,9 1.151 

1 29<.2 1.163 
2 28 c 8 I.I63 
3 28.4 1.158 

6 Mar. 
3U 1 12:35 am 30.2 1.230 

2 30,3 1.225 
3 30.9 1.215 

4u 1 30,6 1.230 
2 30.6 1.225 
3 30,6 1.225 

3U 1 6:10 am 32.8 1.250 2.32 
2 34 c0 1.250 2,29 
3 33*8 1.245 2.30 

ku 1 34.0 1.260 2.31 
2 34,0 1.255 2.30 
3 33*0 1.255 2.32 

3U 1 8:00 am 31*2 1.253 
2 32.6 1.252 
3 32,4 1.242 

4u l 32.3 1.253 
2 32.6 1.250 
3 31.3 1.252 

Off Charge 8:00 a.m. 3/6/53 
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Table 4.2a Continued (sheet 3) 

TRAY Number 3 

On Charge 3: :07 p.m. 3/5/53 
Starting Tempera- Specific 

Battery Cell Time ture (3-ravity Volts 

5u 1 5 Mar * 28.9 1.173 
Q 2:35 pm 28*5 1.178 
3 28.; 7 1.165 

6U 1 28.9 1.167 
2 28.1 1.162 
T 
J 27.5 1.164 

6 Mar, 
5u 1 12:35 am 30*2 1.240 

2 30.8 1.240 
3 31.1 1.233 

6'U 1 30.3 1*235 
2 30.2 1*235 
3 29.8 1*238 

5u 1 6.00am 33*2 1.260 2.34 
2 34.4 1.265 2.33 
3 34.1 1.260 2,32 

6U 1 33°7 1,265 2.33 
2 33.6 1.260 2.33 
3 32.0 1*265 2.34 

5u 1 8:00am 31.4 1.260 
2 31.6 1.262 
3 32.2 1.256 

6U 1 31.9 1.2P8 
2 31.9 1.260 
3 30.2 1.257 

Off Charge 8:00 a.m. 3/6/53 
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Te :ble 4.2a Continued (sheet 4) 

TRAY Number 6 
On Charge 3• 07 p.m. 3/5/53 

Starting Tempera¬ Specific 
Battery Cell Time ture (3-ravity Volts 

11T 1 5 Mar, 28.5 1.154 
2 2:35 pm 28.7 1.160 
3 28.4 1.149 

12T 1 28.9 1.156 
2 28.8 1.162 
3 28.0 1.164 

6 Marc 
11T 1 12:35 am 30.4 1.220 

2 30.3 1.228 
3 30o 7 1.220 

I2T 1 30.8 1.230 
2 PO.O 1.233 
3 30.0 1.233 

11T 1 6:00am 33 o0 1,245 2.30 
2 33.3 1.255 2.29 
3 33.8 1,245 2.29 

12T 1 34.0 1.250 2,29 
2 330 1.255 2.29 
3 320 1,260 2.31 

11T 1 8 :00 ajn 31.2 1.252 
2 32.6 1.260 
3 3 2.1 1.249 

i2T 1 32.1 1.260 
2 31.6 1.260 
3 30,8 1.260 

Off Charge 8:00 a.m. 3/6/53 





APPENDIX 2 - 7.103 ~ 

Table 4.2a Continued (sheet 5) 

TRAY Number 7 

On 

Battery Cell 

Charge 3 ; 
Starting 
Time 

' 07 3/5/53 
Tempera¬ 

ture 
Specific 
Gravity Volts 

13T 1 5 Mar 28.9 1.169 
2: 45 pm 29.1 1.178 

3 28.9 1.180 

ll|.T 1 29.7 1.176 
9 29.6 1.177 
3 28.9 1.173 

6 
6 Mar. 

13T l 12:35 am 33*0 1.252 
2 32.3 1.245 
3 32.2 1.250 

i4t 1 32.0 1.245 
2 31.4 1.245 
3 31.2 I.250 

•13T 1 6.00 am 35,0 1 c 265 2.31 
2 35.0 1.265 2.31 
3 35.2 1.275 2.31 

li+T 1 35.2 1.270 2.31 
2 3^. ^ 1.270 2.3 2 
3 33.6 1.275 2.33 

13T 1 8:00am 32.2 1.268 
2 33.3 1.270 
3 33.4 1.275 

14.T 1 33.0 1.270 
2 33.0 1.271 
3 32.0 1.276 

Off Charge 8:00 a.m. 3/6/53 
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Table 4.2$. Continued (Sheet 6) 

TRAY Number 8 

On Charge 3 ‘ :07 p.m. 3/5/53 
Starting Tempera- Specific 

Battery Cell Time lure Gravity Volts 

15U 1 5 Mar. 29.0 1.194 
2 2 A5 pm 29 = 0 1.152 
3 29.0 1.144 

16U 1 29.5 1.144 
2 28.9 1.142 
3 28.5 1.143 

6 Mar. 
i5u 1 12:35am 31.0 1,263 

2 31.6 1.225 
3 32.0 1.220 

l6u 1 31.6 1.215 
2 3-1.7 1,215 
3 31.2 1.215 

i5u 1 6:00 am 33.4 1.285 2.35 
2 35-0 1.250 2.29 
3 34.8 1,245 2.29 

l6u 1 34.4 1.235 2.27 
2 34.7 1.240 2.29 
3 32.8 1.240 2.29 

i5u 1 8:00 am 3109 1.281 
2 32.5 1.249 
3 33.0 1.24l 

16U 1 32.4 1.235 
2 32.0 1.240 
3 31.2 1.240 

Off Charge 8:00 a.m. 3/6/53 
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Table 4.2^ Continued (sheet 7) 

TRAY Number 11 
On 

Battery Cell 

Charge 3: 

Starting 
Time 

07 p.m. 

Tempei 
ture 

3/5/53 

'a- Specific 
G-ravity Volt' 

21T 1 5 Marc 29.3 1,165 
2 2:45 pm 30.0 1.165 
3 30.1 1.161 

22 m* 1 30.2 1.157 
2 30.0 1.162 
3 29.0 1.158 

21T 1 12:35 am 30.2 I.232 
2 30.4 1.235 
3 31.0 I.23O 

22 m* 1 31*5 1,232 
2 31.1 1.238 
3 31,0 1.235 

2 IT 1 6:00 am 31,8 1,2? 0 2.31 
2 33.0 1.275 2.29 
3 34.0 1.270 2.29 

22 m 1 34.1 1.255 2.28 
2 34.0 1 a 2 f 5 2.29 
3 33.3 1.260 2.29 

21T 1 8:00 am 30.1 1.273 
2 31.7 1.275 
3 32.3 1.270 

22 M* 1 32.2 1.260 
2 32.3 1.270 
3 31.5 1.260 

M* = MgS0^-Na2S0|_|_ 

Off Charge 8:00 a.n. 3/6/53 
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Table 4.2ja Continued (sheet 8) 

TRAY Number 12 

On Charge 3:07 p.m. 3/5/53 
Starting Tempera¬ Specific 

Battery Cell limp ture Gravity Volts 

23T 1 5 Mar. 30.0 1.143 
2 2:5 Opm 30.2 1-155 
3 29.8 1.148 

2[}.U 1 30.2 1.135 
2 29.6 1.134 
3 

6 Mar. 

29.2 1.135 

23T 1 12:35 am 30.0 I.233 
2 30.0 1.235 
3 30.2 1.228 

2I4.IT 1 30.6 1.213 
2 30.0 1.210 
3 29.4 1.215 

23T 1 6.00 am 30.8 1.265 2.2 7 
2 31o0 1.275 2 *28 
3 31.5 1.275 2.27 

2i|.U 1 31.0 1.260 2.25 
2 31.0 1.260 2.25 
3 35.0 1.265 2.2 7 

23T 1 8:00am 29.9 1.275 
2 30.5 1.285 
3 30.8 1.281 

2l|_U 1 30.3 1.260 
2 30.0 1.260 
3 29.8 1.261 

Off Charge 8:00 a.rri. 3/6/53 
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Table 4.2$ Continued (sheet 9) 

TRAY Number 14 
On Charge 3:07 p.ra. 3/5/53 

Starting Tempera¬ Specific 
Battery Cell Time ture G-ravity Volts 

27T 1 5 Mar0 29.8 1.134 
2 2:50 Dm 30.0 1.145 
3 29.1 1.140 

28u 29*3 1.130 
2 28.6 1.127 
3 28.2 1.123 

27T 1 filial. 29-7 1.212 
2 29.7 1.230 
3 29.9 1.220 

28U 1 30*0 1.205 
2 29.3 1.203 
3 28.7 1.200 

27T 1 6:00 am 31.0 1.250 2.28 
2 31.4 1.260 2.29 
3 31.8 1.260 2.2 7 

28U 1 31.0 1.250 2,27 
2 30.7 1.245 2.25 
3 29.4 1.240 2.26 

27T 1 8:00 am 29.8 1.258 
2 30.5 1.268 
3 30.8 1.262 

29U 1 30.0 1.248 
2 29.8 1.244 
3 29.0 1.238 

Off Charge 8:00 a.m. 3/6/53 
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Table 4.2p Continued (sheet 10) 

TRAY Number 15 
On Charge 3:07 p.m. 3/5/53 

Star ting Tempera¬ Specific 
Battery Cell Time ture Gravity Volts 

29U 1 5 Mar 30.0 1.135 
2 2:50 pm 30.2 1.143 
3 30*4 1.135 

30T 1 30.9 1.152 
2 31.7 1.152 
3 30.2 1.150 

29U 1 6 Mar 29,0 1.195 
2 12:35am 30.0 1.217 
3 30.3 1.200 

30T 1 30.2 1.228 
2 29.8 1.233 
3 30.0 1.222 

29U 1 6:00 am 30.0 1.250 2.27 
2 31.0 1 .260 2.29 
3 31.0 1.250 2.27 

30T 1 31.4 1.279 2.31 
2 31.0 1.273 2.28 
3 31.0 1.275 2.31 

29U 1 8:00 am 29.0 1,246 
2 30.0 1.258 
3 30.8 1.250 

30T 1 30.9 1.278 
2 30.8 1.275 
3 30.0 1.276 

Off Charge 8:00 a.m. 3/6/53 
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Table Continued (sheet 11) 

TRAY Number 16 
3/5/53 On Charge 3:07 p.m. 

S’tar ting Tempera¬ Specific 
Rattery Cell Time ture Oravi ty 

31U 1 5 Mar 30.2 1 .172 
2 2:50pm 30.3 1.164 
3 31.1 1.178 

32T 1 31.2 1.177 
2 32.2 1.190 
3 30.1 1 .196 

31U 1 6 Mar 32.2 1.228 
2 12:35am 33.2 1.228 
3 29.0 1.235 

32T 1 29.2 1.245 
2 29.2 1.250 
3 28.7 1.258 

31U 1 6:00 am 34 • 0 1.245 
2 39.5 1.245 
3 35.5 1 • 255 

32T 1 36.0 1.265 
2 35.7 1.265 
3 35.6 1.275 

31U 1 8:00 am 31.9 1.244 
2 33.0 1.245 
3 33.9 1.254 

32T 1 33.9 1.265 
2 33.1 1.268 
3 32.0 1.280 

Volts 

2.33 
2.31 
2.33 

2.30 
2.33 
2.33 

Off Charge 8:00 a.m. 3/6/53 
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Discharge data, 2nd cycle 

Battery 1 
6 March 1953 

Discharge rate 
300 amp 

OCV 6.1*0 

Discharge rats 
200 amp 

Discharge rate 
100 amp 

Mine Sec. Volts Min# Seco Volts Mine Sece Volts 

0 5 U.25 1 1*6 Start 5 03 Start 
G 10 l*.i5 2 00 Uo03 5 10 lu5o 
0 15 l*.io 2 10 U.03 5 30 l*o55 
0 20 1*.07 2 20 l*c03 r1 5 1*5 i*o5o 
0 25 Uo02 2 30 3.95 6 00 Uo52 
0 30 3,96 2 l*.o 3»9l* 6 15 1**50 
0 35 3.90 2 45 3.00 6 30 1*.1*3 
0 ho 3.85 2 50 3.90 6 1*5 lie 1*1 
0 1*5 3o80 3 00 3.85 7 00 lu39 
0 50 3.75 3 15 3o60 7 15 1*.30 
0 55 3.68 3 30 3,70 7 30 U.23 
1 00 3.60 3 1*5 3.60 7 1*5 l*cl2 
1 5 3.53 h 00 3.53 8 00 UoOl* 
1 10 3.50 h 15 3.1*2 8 15 3,98 
1 15 3.1*3 h 30 3.30 8 30 3.83 
1 20 3.38 h 1*5 3.18 8 1*5 3.71* 
1 25 3.30 5 00 3.02 9 00 3.61* 
1 30 3.23 5 03 3.00 9 15 3.51 
1 35 3 c 20 9 30 3.1*1 
1 1*0 3.12 9 1*5 3.30 
1 1*5 3.05 10 00 3=18 
1 1*6 3 c 00 10 15 3.05 

10 22 3.00 

Watt hours 32.555 39.783 33.1*28 
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Battery 2 
6 March 1953 

Discharge rate 
300 amp 

OCV 6.35 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

Min. Seco Volts Min, Sec-, Volts Min. Sec. Volts 

0 05 Us ho 2 37 Start 5 28 Start 
0 10 Uo33 2 Uo Uc02 5 30 UoU8 
0 20 U«25 2 50 U.08 5 U0 U.55 
0 30 U.20 3 00 U.06 5 50 U.53 
0 h0 Uol2 3 10 UoOh 6 00 U.60 
0 50 U.04 3 20 Uo00 6 15 Uo58 
l 00 3.98 3 30 3,98 6 30 U.53 
1 10 3.90 3 uo 3.92 6 U5 luU9 
1 20 3o80 3 50 3o89 7 00 UcU5 
1 30 3.70 k 00 3.82 7 15 U.38 
1 Uo 3,58 h 10 3.78 7 30 4.28 
1 5o 3.U7 h 20 3.72 7 U5 1.13 
2 00 3,37 h 30 3.67 8 00 U.00 
2 10 3® 28 h Uo 3.59 8 15 3c82 
2 20 3.18 h 5o 3.U8 8 30 3.62 
2 30 3.08 5 00 3.35 8 U5 3oh2 
2 37 3.00 5 10 3.28 9 00 3o20 

5 20 3.12 9 10 3.09 
5 28 3.00 9 15 3o00 

Watt hours U9o 250 35«UUO 25.975 
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Battery 3 
6 March 1933 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 6c32 

Min, > Sec0 Volts fin. Seco Volts Min® Seco Volts 

0 4 a.3o 2 54 Start 3 16 Start 
0 3 a.as 3 00 a.os 3 20 a.ao 
0 13 a.ao 3 10 a.12 3 30 a-68 
0 20 a-38 3 20 a.10 3 ao a.,70 
0 30 a*32 3 30 a, 09 3 30 a.72 
0 UO a. 28 3 ao ao03 6 00 a=73 
0 30 a,22 3 50 a. 00 6 13 a.73 
1 00 a .is a 00 3.92 6 30 a.72 
1 10 a.i3 a 10 3.82 6 a3 a.7o 
1 20 a. os a 20 3.73 7 00 ao6a 
T_ 30 a,oo a 30 3.64 7 15 ao33 
1 ao 3.92 a ao 3.33 7 30 a.aa 
1 30 3o8a a 3o 3-as 7 a3 a-33 
2 00 3,73 < 00 3.33 8 00 aas 
2 10 3.66 3 10 3.17 8 15 a c0a 
2 20 3.32 5 16 3.00 8 30 3 083 
2 30 3.38 8 as 3-62 
2 ao 3.22 9 00 3*29 
2 30 3o02 9 12 3.00 
2 54 3.00 

Watt hours 560840 29^696 28o270 
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ocv 

APPENDIX 2 
Table 4.2b (sheet 4) 

Battery 1+ 
6 March 1953 

Discharge rate 
300 amp 

6.33 

Min© Sec. Volts 

0 5 4.23 
0 10 4.14 
0 20 4.08 
0 30 4o04 
0 40 4.00 
0 5o 3.93 
1 00 3.88 
1 10 3.80 
1 20 3.72 
1 30 3.65 
1 40 3.58 
1 50 3.48 
2 00 3o40 
2 10 3,26 
O c. 20 3.12 
2 27 3.00 

45 *705 

Discharge rate 
200 amp 

Min. Sec e VoltS 

2 27 Start 
2 30 4.00 
2 40 4o04 
2 50 4o03 
3 00 4*02 
3 10 4,oo 
3 20 3.95 
3 30 3,91 
3 4o 3c86 
3 5o 3.60 
4 00 3o6l 
4 10 3c65 
4 20 3,52 
4 30 3.42 
4 40 3o32 
4 50 3o20 
5 00 3.07 
5 06 3.00 

3206l6 

Discharge rate 
100 amp 

Min. Seco Volts 

5 06 Start 

5 10 ~ - 

5 20 4*58 
5 30 ho6k 
5 40 4o70 
5 50 4*74 
6 00 4*70 
6 15 4o70 
6 30 4*68 
6 45 4«66 
7 00 4o62 
7 15 4»6o 
7 30 4.55 
7 45 4c43 
8 00 4«40 
8 15 4.30 
8 30 4ol8 
8 45 4.00 
9 oo 3o88 
9 10 - - 
9 15 3,- 68 
9 30 3,42 
9 45 3.12 
9 49 3.00 

33,>717 Watt hours 





APPENDIX 2 
Table 4.2b (sheet 5) 

7.114 

Battery 3 
6 March 1933 

Discharge rate 
300 amp 

OGV 6S33 

Mirio Sec, Volts 

Discharge rate 
200 amp 

Min, Sec, Volts 

Discharge rate 
100 amp 

Min, Sec, Volts 

0 3 Udo 2 09 Start U 46 Start 
0 10 3.98 2 10 U 30 U.30 
0 20 3o90 2 20 U.oo 3 00 U.60 
0 30 3o82 2 30 UoOO 3 10 _ - 

0 hO 3.73 2 UO 3o98 3 20 U.68 
0 30 3.69 2 30 3o93 3 30 Ue68 
1 00 3.62 3 00 3.91 3 Uo Uc67 
1 10 3.33 3 10 3.88 3 30 U.63 
1 20 3.U8 3 20 3,82 6 00 U,63 
1 30 3.U0 3 30 3«78 6 13 U,6U 
1 Uo 3.30 3 ho 3.70 6 30 U062 
1 3o 3.22 3 30 3.63 6 U3 U»38 
2 00 3.10 U 00 3.3U 7 00 U.33 
2 09 3.00 h 10 3oU7 7 13 U«U8 

h 20 3o33 7 30 U0U2 
h 30 3.22 7 U3 Uo31 
h uo 3,08 8 00 Uc22 
4 46 3.00 8 13 U0O8 

8 30 3c90 
8 U3 3.70 
9 CO 3,33 
9 13 3o30 
9 27 

0
 

G
 

O
.i 

38o430 31o930 33oU03 Watt hours 





- 7*115 -- 
APPEND IX 2 
Table 4.2b (sheet 6) 

Battery 6 
6 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

CGV 6,3U 

Mine Sec. Volts Min. Sec* Volts Min« Sec* Volts 

0 5 Uoio 2 10 Start u 50 Start 
0 10 3o98 2 20 UoOO 5 00 Ue 50 
0 20 3,89 2 30 U.02 5 10 U06U 
0 30 3.82 2 ho UcOO 5 20 U068 
0 hO 3*7U 2 50 3*98 5 30 Uo63 
0 50 3c70 3 00 3*9U 5 UO U©68 
1 00 3.62 3 10 3.90 5 50 U*68 
1 10 3.58 3 20 3.86 6 00 U067 
1 20 3.50 3 30 3*80 6 15 U06U 
1 30 3cUl 3 hO 3*72 6 30 U062 
1 UO 3*32 3 50 3*68 6 U5 U»58 
1 50 3*22 k 00 3.60 7 00 U.52 
2 00 3.1U h 10 3,50 7 15 U0U8 
2 10 3 «00 h 20 3.U0 7 30 UcUO 

h 30 3*28 7 U5 Uo32 
h UO 3*1U 8 00 U-22 
h 50 3 *00 8 15 UclO 

8 30 3o96 
8 U5 3c78 
9 00 3c58 
9 15 3o30 
9 25 3.00 

Watt hours 38*775 32.690 32.687 





APPENDIX 2 
Table 4.2b (sheet 7) 

- 7.116 - 

Battery 11 
6 March 19£3 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 6C28 

Min .. Sec, Volts Mina 

0 5 l.5o 3 
0 10 h*h2 3 
0 20 hoh2 3 
0 30 U-37 3 
0 ho Iu32 3 
0 50 Iu28 h 
1 00 U.22 h 
1 10 held h 
1 20 U.12 h 
1 30 hc07 h 
1 hO Luoo h 
1 50 3o92 5 
2 00 3o88 £ 
2 10 3»80 5 
2 20 3.72 
2 30 3.62 
2 Uo 3.50 
2 5o 3«U0 
3 00 3.29 
3 10 3ol2 
3 17 3.00 

Watt hours 6U„ 620 

Sec o Volts Min. Sec VoltS 

17 Start 5 20 Start 
20 3.95 5 30 a.5o 
30 a.02 5 ao ac6o 
UO a. oi 5 50 a.62 
50 a,oo 6 00 a.65 
00 3.92 6 15 ac68 
10 3.90 6 30 a&67 
20 3o80 6 a5 a.63 
30 3.72 7 00 at6o 
ao 3.62 7 15 a053 
50 3o52 7 30 U«U3 
00 3»a2 7 a5 a.31 
10 3.28 8 00 a.2o 
20 3.00 8 15 a.o9 

8 30 3o95 
3 a5 3 o73 
9 00 3.50 
9 15 3.2a 
9 28 3® 00 

25oaao 29«063 





ccv 

- 7=11? - 
APPENDIX 2 
Table 4.2b (sheet 8) 

Battery 12 
6 March 1963 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

6.30 

Min0 Sec. Volts 

0 6 4o70 
0 10 4.67 
0 20 4o62 
0 30 4o6o 
0 40 4.66 
0 60 4.60 
1 00 4.43 
1 10 4c42 
1 20 4.38 
1 30 4o32 
1 4o 4.28 
1 6o 4.20 
2 00 4.14 
2 10 4,08 
2 20 4.oo 
2 30 3 90 
2 4o 3.78 
2 6o 3,62 
3 00 3.44 
3 10 3,26 
3 20 3 c 02 
3 21 3.00 

69.525 

Min. Sec, Volts 

3, 21 Start 
3 30 4=02 
3 4o 4.06 
3 6o 4,03 
4 00 4.oo 
4 10 3.92 
4 20 3.81 
4 30 3.69 
4 40 3 = 69 
4 6o 3.48 
6 00 3,38 
6 10 3.26 
5 20 3.09 
5 23 3.00 

24 o 913 

Min. Sec« , Volts 

6 23 Start 
6 30 4=41 
6 40 4.63 
6 60 4.6o 
6 00 4c63 
6 16 4,68 
6 30 4.65 
6 46 4o62 
7 00 4.69 
7 16 4.60 
7 30 4.38 
7 46 4.20 
8 00 4.09 
8 16 3=98 
8 30 3=88 
8 46 3*74 
9 00 3,68 
9 16 3 062 
9 30 3.47 
9 46 3o33 
9 66 3,00 

310260 Watt hours 





APPENDIX 2 - 7.118 ~ 
Table 4.2b (sheet 9) 

Battery 13 
6 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 6o31 

Min. Sec-? Volts Mine Sec, Volts Min® See* Volts 

0 5 U.25 2 30 Start u U9 Start 
0 10 U.15 2 uo 3.98 5 00 U.52 
0 20 U.oU 2 5o U»01 5 10 U.6o 
0 30 3.98 3 00 3.98 5 20 U.62 
0 Uo 3.92 3 10 3,93 5 30 U.62 
0 50 3-86 3 20 3.90 5 U0 Uc62 
1 00 3.80 3 30 3=86 5 50 Uc62 
1 10 3o72 3 Uo 3.79 6 00 Uo6l 
1 20 3.68 3 5o 3.71 6 15 Uc6o 
1 30 3.60 U 00 3.63 6 30 U.56 
1 hO 3 c 52 h 10 3o53 6 U5 Uo5l 
1 50 3.U2 h 20 3.U2 7 00 U.U6 
2 00 3.38 h 30 3.30 7 15 U.39 
2 10 3o2h h Uo 3.17 7 30 Uu29 
2 20 3d2 h U9 3.00 7 U5 U.12 
2 30 3.00 8 00 U*00 

8 15 3o82 
8 30 3.60 
8 U5 3.22 
8 52 3o00 

Watt hours 45.935 28.290 28.717 





APPENDIX 2 
Table 4.2b (sheet 10) 

7.119 

OCV 

Battery 14 
6 March 1953 

Discharge rate 
300 amp 

•32 

Mine Seco Volts 

0 5 Uo32 
0 10 U©22 
0 20 U*l6 
0 30 4*10 
0 Uo 4.03 
0 5o 3.99 
1 00 3o92 
1 10 3.88 
1 20 3.79 
1 30 3.71 
l Uo 3o62 
1 50 3c58 
2 00 3.46 
2 10 3.38 
2 20 3»26 
2 30 3.12 
2 39 3 ©00 

49- 665 

Discharge rate 
2C0 amp 

Min0 Sec. Volts 

2 39 Start 
2 45 4.00 
3 00 4.00 
3 10 4© 00 
3 20 3©96 
3 30 3o91 
3 40 3.88 
3 50 3.80 
i, 00 3.72 
4 10 3.64 
4 20 3.56 
4 30 3.46 
4 4o 3.31 
4 5o 3.20 
5 00 3.00 

2 So 913 

Discharge rate 
100 amp 

Min. Sec. Volts 

5 00 Start 
5 10 4.52 
5 20 4.60 
5 30 4.62 
5 40 4u62 
5 50 4.62 
6 00 Uo62 
6 15 4o62 
6 30 4.60 
6 45 4© 56 
7 00 Uc50 
7 15 4.42 
7 30 4.32 
7 45 4© 22 
8 00 4.12 
8 15 3.98 
8 30 3o78 
8 45 3.53 
9 00 3.29 
9 10 3.00 

29o465 Watt hours 





ocv 

iiPPEI©IX 2 - 7.120 - 
Table 4.2b (sheet 11) 

Battery 15 
6 March 1953 

Discharge rate 
300 amp 

6o32 

Miru Sec. Volts 

0 5 ho6l 
0 10 ho 55 
0 20 h<>5o 
0 30 hohh 
0 h0 hoho 
0 50 ho36 
1 00 ho30 
1 10 ho 28 
1 20 ho22 
1 30 h*20 
1 ho hol5 
1 50 holO 
2 00 h.07 
2 10 ho00 
2 20 3.95 
2 30 3o90 
2 ho 3o82 
2 50 3.72 
3 00 3o60 
3 10 3ch3 
3 20 3.19 
3 26 3o00 

69o820 

Discharge rate 
200vamp 

Min. Sec. Volts 

3 26 Start 
3 30 ho03 
3 h0 h.08 
3 50 h*06 
h oo hooo 
h 10 3*38 
h 20 3o68 
h 30 3«hh 
h ho 3»00 

15c 587 

Discharge rate 
100 amp 

Min. Sec0 Volts 

h h0 Start 
h 50 ho70 
5 00 ho85 
5 10 ho90 
5 20 h.90 
5 30 ho 90 
5 h0 he 90 
5 50 ho90 
6 00 ho90 
6 15 ho86 
6 30 ho82 
6 h5 ha77 
7 00 hs 69 
7 15 ho50 
7 30 ho30 
7 h5 holO 
8 CO 3.65 
8 05 3,30 
8 13 3 c 00 

26o 965 Watt hours 





APPENDIX 2 
Table 4.2b (sheet 12) 

- 7.121 ~ 

Battery 16 
6 March 1953 

Discharge rate 
300 amp 

OCV 6.28 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

Min „ Sec lo ?OltS Min0 Sec, . Vo3ta Min. Sec . Volts 

0 ho 73 3> 25 Start h 27 Start 
0 10 Uo70 3 30 ho06 h 30 h<>53 
0 20 ho63 3 h0 he 10 h h0 ho80 
0 30 Uo6l 3 50 h.05 u 50 ho90 
0 ho h.58 h 00 3o90 5 00 ho95 
0 50 h«52 h 10 3.68 5. 10 ho 95 
1 00 h°h9 h 20 3oh2 5 20 ho95 
1 10 h*h7 4 27 3.00 h 30 he 95 
1 20 h®h2 5 ho ho9h 
1 30 h,38 5 5o ho 93 
1 hO ho33 6 00 ho90 
1 50 hs30 6 15 hc90 
2 00 ho 25 6 30 h.83 
2 10 Lu 21 6 h5 hc78 
2 20 hal5 7 00 ho 62 
2 30 h»08 7 15 hoh5 
2 ho 3o98 7 30 ho2h 
2 5o 3.90 7 h.5 hc00 
3 00 3o7h 7 5o 3o75 
3 10 3.5h 7 55 3©h0 
3 20 3 c 20 8 00 3d5 
3 25 3.00 8 03 3c00 

Watt hours 72,240 13 o 043 27«760 





PJ?TEND IX 2 
Table 4.2b (sheet 13) 

- 7,122 

Battery 21 
6 March 1953 

Discharge rate 
300 amp 

0CV 6,32 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

Min. Sec. Volts Min, Sec. . Volts Min. . Seco Volts 

0 5 h,70 h 15 Start 5 22 Start 
0 10 Ue67 h 20 3.90 5 30 ho56 
0 20 he 63 h 30 3o92 5 ho ho62 
0 30 ho 60 h h0 3,88 5 50 ho70 
0 h5 h=5h h 50 3.70 6 00 h,70 
0 50 ho 51 5 00 3.60 6 15 h.70 
1 00 Luh9 5 10 3.h2 6 30 hi 68 
1 10 hchh $ 20 3.10 6 h5 hofc>2 
1 20 hsh2 5 22 3.00 7 00 hch7 
1 30 h,38 7 15 ho35 
1 hO h,3h 7 30 h.20 
1 50 ho30 7 h5 h.05 
2 00 he 28 3 03 3o55 
2 10 ho 23 8 o5 3=35 
2 20 he 18 8 10 3.20 
2 30 h.13 8 15 3=15 
2 ho helO 8 20 3 c, 05 
2 50 h,0h 8 25 3o00 
3 00 3.99 
3 10 3,90 
3 20 3.8£ 
3 30 3.76 
3 ho 3o6£ 
3 5o 3=50 
h 00 3*33 
4 10 3ol2 
4 15 3.00 

VJatt hours 88o130 13 ©5h3 21?6h0 





APPEND K 2 
Table 4.2b (sheet 14) 

- 7.123 

Battery 22 
6 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

CCV 6.30 

Min, b Sec . Volts Min, Sec. Volts Min. Sec. Volts 

0 £ Uo70 3 37 Start u U5 Start 
0 10 U.65 3 UO 3.91 u 50 U.5o 
0 20 U«6o 3 50 Ue00 5 00 Uo62 
0 30 U.57 U 00 3.93 5 10 Uo70 
0 Uo U.51 U 10 3*82 5 20 Uo72 
0 50 U.U5 u 20 3<.60 5 30 U*73 
1 00 Uo42 U 30 3.U5 5 UO Uo72 
1 10 U*39 u UO 3.22 5 50 Uo72 
1 20 U*32 u U5 3*00 6 00 U.70 
1 30 Uo30 6 15 Uc6U 
1 Uo Uo25 6 30 Uc52 
1 50 Uo22 6 U5 U©35 
2 00 U.18 n 1 00 Uo20 
2 10 U=12 7 15 Uo08 
2 20 Uc05 7 30 3*32 
2 30 UcOC 7 

i Uo 3*30 
2 UO 3o92 7 U5 3*00 
2 50 3*83 
3 00 3*73 
3 10 3.62 
3 20 3oU2 
3 30 3o20 
3 37 3c00 

74-740 13*897 21*927 Watt hours" 





APPENDIX 2 
Table 4.2b (sheet 15) 

1.12k - 

Battery 23 
6 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 6C37 

Min, Sec„ Volts 

0 5 4.70 
0 10 4,60 
0 20 4.55 
0 30 4.5o 
0 40 4o45 
0 50 UJ4.0 
1 00 4o38 
1 10 4.32 
1 20 4®30 
1 30 4.24 
1 hO 4o20 
1 50 4ol8 
2 00 4*13 
2 10 4ol0 
2 20 4c03 
2 30 4o00 
2 hO 3.95 
2 50 3.90 
3 00 3.85 
3 10 3.78 
3 20 3.70 
3 30 3.60 
3 4o 3.50 
3 5o 3.40 
h 00 3c22 
4 10 3.03 
4 12 3.00 

Kin. Sec. Volts Min, Sec. Volts 

4 12 Start 5 49 Start 
4 20 3.92 6 00 4.52 
4 30 3.95 6 15 4o62 
4 40 3.90 6 30 4.62 
4 50 3.88 6 45 4.65 
5 00 3c78 7 00 4o62 
5 10 3.68 7 15 4.6o 
5 20 3.55 7 30 4.52 
5 30 3.32 7 45 4c45 
b 40 3.25 8 00 4,38 
5 45 3.10 8 15 4.30 
5 49 3.00 8 30 4.20 

8 45 4.10 
9 00 4o00 
9 15 3,82 
9 30 3.62 
9 40 3,50 
9 5o 3.35 

10 00 3o22 
10 10 3,10 
10 14 3c00 

84c 820 19o567 30o632 Watt hours 





0 APPENDIX 2 
Table 4.2b (sheet 16) 

7*12; 

Battery 24 
6 March 1953 

Discharge rate 
300 amp 

OCV 6*35 

Min* Sec3 Volts 

0 5 4 065 
0 10 4o62 
0 20 4o59 
0 30 4c 53 
0 4o 4o50 
0 50 4.44 
1 00 4o42 
1 10 4*38 
1 20 4»35 
1 30 4,32 
1 40 4c28 
1 50 4.23 
2 00 4*20 
2 10 4,15 
2 20 4.11 
2 30 4,o5 
2 40 4eC0 
2 50 3o96 
3 00 3,90 
3 10 3*82 
3 20 3*74 
3 30 3*67 
3 40 3,53 
3 50 3,42 
4 00 3*28 
4 10 3 @10 
4 13 3e00 

86o.095 

Discharge rat-e 
VT.'O amp 

rtiriB. SecB, Volts 

h 13 Start 
4 20 4®02 
4 30 U0O2 
4 40 Uo02 
a 50 3®95 
5 00 3*90 
5 10 3o80 
5 20 3.70 
5 30 3060 
5 ho 3*4.0 
5 50 3,20 
5 55 3«o5 
5 57 3,oo 

21,463 

Discharge rate 
100 amp 

Kino Sec r Volts' 

5 57 Start 
6 00 4o50 
6 15 4,68 
6 30 4.72 
6 45 4c73 
7 00 4o75 
7 15 4-72 
7 30 4o70 
7 45 4@62 
8 00 4o58 
6 15 Ue 50 
8 30 4,45 

8 45 4o38 
9 00 4©30 
9 15 4.13 
9 30 3 083 
9 35 3o72 
9 40 3o60 
9 45 3 c 55 
9 50 3o4o 
9 55 3*32 

10 00 3©22 
10 5 3® 18 
10 10 3ol0 
10 15 3*02 
10 17 3c00 

31®160 Watt hours 





Appendix 2 
Table 4.2b (sheet 17) 

7,126 

Battery 27 
6 March 1953 

OCV 6*30 

Discharge rate Dischai ’ge rate Discharge rate 
300 amp 200 amp 100 amp 

Min to Sec® Volts Min, Sec® Volts fin, s Sec® Volts 
' 0 ■ ■ p 5 Tc72 ~a 13~ Start 0 ’ 53 ' Start 

0 10 4*70 a 20 3.92 6 00 4*42 
0 20 4*68 a. 30 4*00 6 15 4*60 
0 30 4*61 a ao 3*95 6 30 4*62 
0 bo 4*58 a 50 3*92 6 45 4*65 
0 5o U.50 5 00 3.82 7 00 4*63 “] 00 a.as 5 10 3*72 7 15 4*62 
1 10 4*43 5 20 3o58 7 30 a,60 
L 20 4.40 5 30 3*42 7 45 4,50 
i 30 4*35 cf z> ao 3.26 8 00 4.4o 
i bo a. 30 5 50 3® 07 8 15 4*20 
l 5o a. 28 5 53 3*00 9 30 4*03 
2 00 4.22 8 45 3*92 
2 10 a.is 9 00 3.78 
2 20 a.12 9 10 3,50 
2 30 a.io 9 20 3ol5 
2 bO a, 03 9 27 3*00 
2 5o 3.98 
3 00 3.92 
3 10 3.82 
3 20 3o7a 
3 30 3*66 
3 bo 3.5a 
3 50 3.as 
4 00 3.25 
j. 10 3.07 
h 13 3*00 

Watt hours 86,660 20*318 25.308 





(sheet 18) 
7 a. 27 - APPENDIX 2 

lable 4.2b 

Battery 28 
6 March 1953 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

OCV 6*30 

Min. Sec c. Volts Minc Sec. Volts Min. Sec, Volts 
0 T "17778 4 31 Start — 39 Start 
0 10 4.72 4 37 4.00 4 47 4*62 
0 20 4.70 4 47 4.00 5 57 4.72 
0 30 4.65 4 57 3.92 6 07 4.80 
0 ho Lu60 h 07 3.78 6 17 4.81 
0 50 4*58 5 17 3.65 6 27 4*82 
1 00 he 52 5 27 3.48 6 37 4.82 
1 10 4.5o 5 39 3.00 6 47 4-82 
1 20 h.h6 6 r*n 2 [ 4.80 
1 30 hohO 7 07 4.78 
1 ho 4.37 7 17 4«70 
1 50 4e32 7 27 4,62 
2 00 4.29-* 7 37 4.58 
2 12 4,50 7 47 4.50 
2 17 4o42 7 57 4.46 
2 27 4»4o 8 07 4.40 
2 37 4o33 3 22 4.30 
2 hi 4o28 8 37 3*75 
2 57 4*22 8 42 3^55 
3 07 4d6 8 47 3*35 
3 17 4.10 8 $2 3.15 
5 27 ho 00 8 58 3.00 
3 37 3*92 
3 hi 3.83 
3 57 3.70 
k 07 3.55 
4 17 3.38 
4 27 3.12 
4 31 3.00 

* Circuit opened for a few minutes at 2.07 

13.942 24.558 Watt hours 96.555 





Appendix 2 - 7.128 - 
Table 4.2b (sheet 19) 

Battery 2? 
6 March 195.3 

Discharge rate 
300 amp 

OCV 6,33 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

Mine Sec. Volts Min. Sec. Volts' Min. Sec* Volt s 
0 T In 70 ~TT 30 Start 6 22 Start 
0 10 lu68 n no n.05 6 30 n.55 
0 20 U.63 n 50 a.03 6 a5 n.63 
0 30 n.6i 5 00 a.oo 7 00 n*72 
0 ho a. 58 5 10 3.96 7 15 a* 72 
0 5o n.53 a 20 3.90 7 30 n.78 
“I 00 a, 50 a 30 3.80 7 n5 a.73 
1 10 luli8 5 no 3.70 8 00 a.70 
1 20 U* 43 5 5o 3*60 8 15 n.6s 
1 30 n.no 6 00 3*50 8 30 a.62 
1 )40 n.36 6 10 3.35 3 n5 a. 53 
1 50 n.32 6 15 3*20 9 00 hoh2 
2 00 n.28 6 22 3.00 9 15 n*35 
2 10 n.25 9 30 a. 29 
9 c. 20 In 22 9 n5 a. 20 
2 30 n-i6 10 00 a®o6 
2 no n.12 10 10 3.92 
2 5o n.os 10 20 3.76 
3 bo n.oo 10 30 3,60 0 10 3.92 10 no 3,as 
3 20 3.90 10 5o 3.35 
3 30 3.82 11 00 3.19 
3 no 3® 72 11 P 3.10 
3 5o 3.60 1 1 

-L-L li 3«00 
h 00 3.50 
h 10 3.35 
h 20 3.16 
h 25 3.10 
h. 30 3.00 

Watt hours 92.,795 23.071 34.389 





^ APPENDIX 2 
Table 4.2b (sheet 20) 

Battery 30 
6 March 1953 

Discharge rate Discharge rate Discharge : rate 
300 amp 200 amp 100 aiip 

OCV 6„3h 

Mine Sec* Volts Min, > Sec* Volts Min0 S@ c o Volts 
6 37 Start 

0 h»75 h 37 Start 6 45 4.50 
0 10 h*72 h hO 3*90 7 00 ho62 
0 20 h,70 h 50 h.oo 7 15 h«65 
0 30 ho62 5 00 h©02 7 30 h,68 
0 ho ho60 5 10 3® 98 7 h5 h®68 
0 50 h.55 5 20 3.92 8 00 h®63 
1 00 h«5o 5 30 3o85 8 15 h.58 
1 10 h»h-8 5 ho 3*78 8 30 h.5l 
1 20 h,h3 5 5o 3*70 8 h5 hoh5 
1 30 h.ho 6 00 3.62 9 00 h.ho 
1 hO h.35 6 10 3.50 9 15 h®38 
1 5o ho 33 6 20 3.35 9 30 h.30 
2 00 ho30 6 30 3.15 9 h5 h.18 
2 10 h*25 6 37 3*00 10 00 h.oo 
2 20 h,22 10 10 3.90 
2 30 h*l8 10 20 3-80 
2 hO h.12 10 30 3.68 
2 5o h.08 10 hO 3® 50 
3 00 h.03 10 50 3*32 
3 10 hcOO 11 00 3*18 
3 20 3,92 11 10 3.00 
3 30 3*85 
3 hO 3*78 
3 5o 3o70 
h 00 3®60 
h 10 3*h5 
h 20 3.30 
h 30 3.13 
h 37 3® 00 

Watt hours 95*480 2h®701 32.056 





Appendix 2 
Table 4.2b (sheet 21) 

7d30 

Battery 31 
6 March 1953 

Discharge rate 
300 amp 

0CV 6a29 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

Min „ Sec. Volts Mine Sec<> Volts Min0 Sec* Volts 

0 5 4«18 1 30 Start 3 40 Start 
0 12) 4ao 1 40 4.00 3 50 4*5$ 
0 20- 3«92 1 50 3*98 4 00 4=63 
0 30 3.84 2 00 3*92 4 10 4.65 
0 40 3o72 2 10 3 088 4 20 4c 67 
0 50 3.62 2 20 3.80 4 30 4.68 
1 00 3c 48 2 30 3« 60 4 40 4.65 
1 10 3c35 2 40 3.62 4 50 4.62 
1 20 3*20 2 50 3o52 5 00 4.62 
1 30 3.00 3 00 3,4$ 5 10 4~6o 

3 10 3,32 $ 20 4* 58 
3 20 3.25 r* 30 4.55 
3 30 3 a 12 5 40 4.53 
3 40 3.00 5 $0 4,52 

6 00 h, 50 
6 1$ 40)43 

6 30 4.40 
6 45 4o32 
7 00 iu 25 
7 15 4*20 
7 30 4,10 
7 45 4c03 
8 00 * 
8 15 * 
8 30 4o00 
8 45 3o85 
9 00 3.70 
9 15 
9 30 3*55 
9 45 3c4o 

10 00 3o30 
10 10 3ol8 
10 20 3.05 
10 25 3.00 

Watt hours 27*375 25c784 45*305 

* Circuit opened for 10 sec. 
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Table 4.2b (sheet 22) 

Battery 32 
6 March 1953 

Discharge rate 
300 amp 

OCV 6,28 

Min»  Sec, Volts 

0 5 4.32 
0 10 bo 23 
0 20 bolt 
0 30 4.05 
0 40 3.98 
0 50 3.88 
1 00 3.75 
1 10 3.60 
1 20 3.44 
1 30 3.25 
1 40 3 • 04 
1 43 3o00 

Watt hours 32^480 

rate Discharge rate 
100 amp 

Volts Min. Sec? Volts_ 

Start 3 59 Start 
3.98 4 00 4.40 
3©92 4 10 4.5o 
3o88 4 20 4.52 
3-80 4 30 4,53 
3.72 4 40 4,52 

4 5o 4.52 
3.60 5 00 4.52 
3.52 5 10 4.48 
3.42 5 20 4.48 
3.38 5 30 4*45 
3.28 5 4o 4,42 
3.16 t 50 4,40 
3.08 6 00 4.4o 
3.00 6 15 4.34 

6 30 4.30 
6 45 4.20 
7 00 4.12 
7 15 4.00 
7 30 3c 90 
7 45 3.80 
8 00 3»70 
8 15 3o55 
8 30 3.40 
8 40 3.18 
8 45 3.15 
8 50 3.12 
9 02 3 a 00 

26.691 34. 432 

- 7.131 

Discharge 
200 amp 

Min. Sec. 

1 43 
l 50 
2 00 
2 10 
2 20 
2 30 
2 40 
2 50 
3 00 
3 10 
3 20 
3 30 
3 40 
3 50 
3 59 
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Table 4®3a - 

- 7ol32 

Charging data for June 1952 test batteries 
after 8 months storage 

TRAY Number 1 Cycle 3: Charged for 18 hours at 5 amperes 
On Charge 12:05 p.m. 3/9/53 

S tarting Tempera¬ Specific 
Battery Cell Time ture Gr avity Vol ts 

1 T 1 9 Mar» 31^2 1.240 
2 5 * 06 am 32.6 1.244 
3 33 = 2 1.215 

2 T 1 33.6 1.211 
2 33.3 1.230 
3 32 0 0 1.230 

1 ;;T 1 4:15pm 26.8 2.23 
2 27.O 2.24 
3 26.9 2.22 

2 T 1 27.3 2.21 
2 27.2 2.22 
3 

10 Mar® 

26.7 2.22 

1 T 1 5•45am 35.0 2 = 39 
2 34 = 5 2.37 
3 35.2 2.37 

2 T 1 35=4 2.36 
2 35 = 0 2.39 
3 33=8 2.37 

i T 1 8:45am 32.0 1.310 2.13 
2 32,5 1.320 2.15 
3 32.6 1.290 2.12 

2 T 1 33 = 0 1.288 2.12 
2 32.7 1.298 2,13 
3 31=4 1.302 2.14 

Off Charge 6:05 a,m5 3/10/53 





Appendix 2 ' 
Table 4»3a ? Continued (Sheet 2) 

TRAY-Number 2 On Charge 12:05 P.m. 

S tarting Tempera¬ Specific 
sttery Cell Time ture G-ravi ty 

3U 1 9 Mar. 31.7 1.210 
2 5•06 am 33 o0 1.204 
3 33.0 1.196 

4u 1 33.0 1.20? 
2 33.2 1.205 
3 32.1 1.206 

3U 1 4:15 pm 26.7 
2 26.9 
3 27.3 

4u 1 26.9 
2 26.9 
3 27.0 

10 Mare 

3U 1 5:45 am 34o5 
2 34»8 
3 35.3 

4u 1 35.7 
2 35.0 
o J 34.0 

3U l 8:45 am 31.2 1.281 
2 32.1 1.279 3 33.0 1.271 

4u 1 32o2 1.284 
2 32,2 1.283 
3 31.7 1.279 

Off Charge 6:05 a.m. 3/10/53 

3/9/53 

Volts 

2.20 
2,19 
2.19 

2.20 
2.19 
2.20 

2,36 
2.34 
2 ’34 

2.35 
2.34 
2.36 

2.12 
2.12 
2.11 

2e13 
2.12 
2.13 
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Continued (Sheet 3) 

'APPENDIX 2 
Table 4«3a ^ 

TRAY Number 3 

Battery Cell 

3 

6u 1 
2 
3 

9U 1 
2 
3 

6u 1 
2 
3 

3 

6u 1 
2 
3 

9u l 
2 
3 

6U 1 
2 
3 

Off 

On Charge 

Starting Tempera- 
Time_ ture 

9 Mar, 32,2 
5 06am 33..2 

33.0 

O-c .u 
32 o 3 

4:l9pm 26.6 
26.9 
27.0 

26.9 
26.4 
26.9 

10 Mare 
9 • 49am 34 = 0 

39.6 
39 = 7 

39.3 
34.8 
33.3 

8 • 49am 31.9 
32.0 
32 = 8 

32.0 
31.9 
31.0 

Charge 6:09 a.m. 

12:09 p.m. 3/9/93 

Specific 
Gravlty Vol ts 

1.219 
1.221 
1.219 

1.218 
1.219 
1.219 

2.22 
2.22 
2,22 

C
\l 

CM
 

CM
 

CM
 

CM
 CM

 

CM
 

CM
 CM

 

2.37 
2 = 39 
2.36 

2.36 
2.37 
2=37 

1.289 
1.288 
1.283 

2.13 
2.12 
2.13 

1.283 
1.286 
1.284 

2.13 
2=13 
2.13 

3/10/93 
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JkpPENDIX 2 “ “ 
Table';4'„3a', * Continued (Sheet 4) 

TRAY Number 6 On Charge 12:05 p.m# 3/9/; 

Starting Tempera- Specific 
Battery Cell Time ture Gravity Volts 

11T 1 $ Mar. 32.0 1.196 
2 5:06am 32o9 1.196 
3 33.0 1.192 

12T 1 33.0 1.199 
2 33.0 1,200 
3 32.1 1.203 

TIT 1 4:15pm 26 0 2 2.17 
2 26,1 2.17 
3 26.8 2.17 

12T 1 26,8 2.18 
2 26,5 2.17 
3 

10 Mar0 

26,9 2ol8 

11T 1 5•45am 33.2 2.35 
2 33.7 2.34 
3 34-7 2.33 

12T 1 35.2 2.33 
2 34.8 2,33 
3 34.2 2.35 

11T 1 8:45am 30.S 1.279 2 011 
2 31.4 1.285 2,12 
3 31.8 1.273 2.10 

12T 1 32,1 1.282 2.10 
2 32.0 1.285 2.12 
3 30.9 1.286 2,12 

Off Charge 6:05 a.m. 3/10/53 
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APPENDIX 2 
Table 4.3a 

TRAY Number 8 

- 7.137 
Continued (Sheet 6) 

On Charge 12:05 p.m. 3/9/53 

Starting Tempera¬ Specific 
Battery Cell feme__ ture Gravi ty Vol ts 

I5u 1 9 Mar e 33 cl 1.239 
2 5* 38am 34»o 1.200 
3 34.6 1,196 

16U 1 33 o9 1.193 
2 33.7 1.193 
3 33*0 1.190 

i5u 1 4 ’ 3 Cpm 27,0 2.24 
2 27.1 2.19 
3 27,8 2.19 

l6u 1 27,1 2.18 
2 27.0 2.19 
3 27.2 2.19 

I5u 1 5-°45 am 34o8 2.39 
2 10 Mare 35.3 2.34 
3 35®5 2.33 

16U 1 35.6 2.32 
2 35.0 2.33 
3 33*7 2.33 

i5u 1 8 :55 am 31.5 1.304 2.15 
2 32.1 1,279 2,11 
3 32,7 1.274 2.12 

16U 1 32.0 1.266 2.11 
2 31.8 1.271 2.11 
3 31.0 1.269 2.12 

Off Charge 6:05 a.m. 3/10/53 
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Table 4*3a Continued (Sheet 7) 

TRAY Number 11 On Charge 12:05 p.m. 3/9/53 

Starting Tempera- Specific 
Battery Cell ' Time ture Gravity Volts 

21T 1 9 Mar o 33.1 1.225 
2 5^38 am. 34.3 1.221 
3 3U7 1,216 

22 1 34o9 10 206 
2 34.7 1.219 
3 33 06 1.208 

21T 1 4:30 pm 27 oO 2 0 20 
2 26,9 2.19 
3 27,1 2,19 

22 M-::- 1 27 .1 
26,9 

2.19 
2 2.21 
3 

10 Mar0 

27.0 2,20 

2 IT l 5 ’ 45 am 33*4 2.38 
2 34.2 204 
3 35.0 2.34 

22 M-»- 3. 34.8 2.31 
2 34.3 2 04 
3 33«5 203 

21T 1 8l55 am 31.0 1.294 2.12 
2 31*9 1.296 2.12 
3 31*6 1.289 2,12 

22 M* 1 32.0 1.282 2.11 
2 31o6 1.295 2.12 
3 30.0 1.284 2.12 

M-:c- = MgS0[i-Na2S0, 

Off Charge 6.'05 a.m. 3/10/53 
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Table 4 ©3a 

- 7.139 - 
Continued (Sheet 3) 

TRAY Number 12 On Charge 12:05 p.m. 3/9/53 

Starting Tempera¬ Specific 
Battery Cell Time ture G-ravity Volts 

23T 1 9 Mar© 35*0 lo209 
2 6: 04am 35,7 1.218 
3 35.2 1 o 212 

24u 1 36.0 1.196 
2 35-3 1.198 
3 34*3 1.196 

23T 1 

1—
i 0 

O- 
C

\] 

e
 2.18 

2 27 o0 2.20 
3 27 »6 2.19 

2^U 1 27.2 2318 
2 27.0 2.18 
3 27.1 2.19 

23T 1 5:45 cam 33.7 2.35 
2 10 Mar* 34.6 2.36 
3 35^3 2©37 

2l|_U 1 35o2 2.35 
2 34.4 2.36 
3 33°5 2.36 

23T 1 9:02 am 3l02 1*300 2.13 
2 31,8 1.307 2.14 
3 31.8 1.302 2.13 

2lj.u 1 32.0 1.283 2.13 
2 31.8 1.286 2.13 
3 310 1.290 2.14 

Off Charge 6:0.5 a.m. 3/10/53 
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APPENDIX 2 
Table 4.3& 

- 7.1^0 - 
Continued (Sheet 9) 

TRAY Number 14 

Battery Cell 
Starting 
T ime . 

27T 1 
2 

9 Mar. 
6:04 

3 

28U 1 
2 
3 

27T 1 4:45 pm 

3 

28U 1 
2 
3 

2?T 1 
2 
3 

10 Mar. 
5 S 45 am 

28U 1 
2 
3 

27T 1 
2 
3 

9 s 02 am 

28U 1 
2 
3 

On Charge 12: 05 p,m. 3/3/53 

Tempera¬ Specific 
ture G-ravity Volts 

34.1 1-196 
35°0 1,200 
34,8 1.198 

34.8 1.190 
34.1 1.190 
33*6 1-181 

26,9 2,1? 
26,8 2*18 
27 *0 2.17 

26.7 2*18 
26,4 2.17 
26*5 2ol7 

33- 5 2*34 
34.3 2-33 
34- 7 2-33 

34,7 2*33 
33*8 2,33 
32.6 2*33 

31»0 1,282 2.11 
31*3 1.288 2.12 
31*2 1.285 2.all 

31*2 1,272 2oll 
31*0 1.272 2.12 
30c2 1P264 2.11 

Off Charge 6:05 a.m. 3/10/53 
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Table 4.3ea • 

- 7.141 

Continued (Sheet 10) 

TRAY Number i5 On Charge 12:05 p.m. 3/9/53 

Starting Tempera- Spe clfIc 
Battery Cell _Time ture Oravity Volta 

29U 1 9 Mar 35.2 1,190 
2 6:00am 36.3 1.195 
3 36,5 1.190 

30T 1 36,9 1.211 
2 37.9 1.206 
3 36,6 1.209 

29U 1 l l : 45pm 26,2 2.18 
2 26,8 2.18 
3 27,2 2.18 

30T 1 27.0 2.18 
2 26,6 2.18 
3 27.0 2.i 3 

29U 1 5:45am 32.8 2.37 
2 10 Mar, 34.0 2.39 
3 35.2 2.38 

30 T 1 35.0 2,38 
2 34.3 2,35 
3 33.8 2.38 

29U 1 30d 1.274 2,12 
2 9*02 am 31.1 1.280 2,13 
3 32,2 1.271 2.12 

30T l 32,1 1.294 2.13 O 32,0 1.298 2.13 
3 30.9 1.294 2.13 

Off Change 6:05 a,m, 3/10/53 





APPENDIX 2 “ 7«l42 
Table 4.3a1-. Continued (Sheet 11) 

TPAY Number 16 On Charge 12:05 p.m, 3/9/53 
S tar ting Tempera- Spec!fic 

Battery Cell Time ture Gravi t .y Volts 

31U 1 9 Mar 35 = 7 1.203 
2 6:00 am 36,1 1.201 
3 37=0 1.210 

32 T 1 37.6 1.216 
2 38,1 1.218 
3 35.2 1.231 

31U 1 4: 45 pm 27 cl 2 c 23 
2 27.8 2.22 
3 28.0 2.2);. 

32T 1 27*9 2.24 
2 27=5 2.25 
3 27.6 2.26 

31U 1 5 • 45 am 34.0 2.35 
2 10 Mar c 35.0 2.35 
3 36.0 2.36 

32T 1 35 = 7 2.34 
2 35*0 2.35 
3 34.0 2.37 

31U 1 31.2 1.265 2.12 
2 9 : 0 2 am 22.2 1.269- 2.11 
3 33.1 1.272 2.12 

32T 1 32.9 1.285 2.11 
2 32.1 1.284 2.11 
3 31.1 1.297 2.13 

Off Charge 6:01 a.m. 3/10/53 
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- 7.143 
Discharge data, 3rd cycle 

Battery 1, Treated 
1C March 1953 

Jis charge rate Dischar je rate 01 schar re rate Di sc i5ar: je rate 
COO amp 20u amp 1 Jo amp 100 amp 

■XV 6.40 

u.in, .See. Volts iiin.Sec. Volts iiin.Sec. Volts Min, ,Sec. Volts 
O £=> 4 5f 6 Start "6 13 Start “If 20 “”e 
5 4.40 3 10 3.99 6 20 4,43 11 25 3,52 

10 4.30 3 It 3.99 6 25 4.49 11 30 £.50 
15 4.26 3 20 3.99 6 30 4.49 11 35 3.48 
20 4.22 O 25 3.99 6 40 4,50 11 40 O . ' i6 
30 4.17 3 50 0 . 99 6 50 4.50 11 45 3.41 
40 4.10 3 35 4.00 7 00 4.51 11 50 3,39 
50 4.02 3 40 3.99 7 10 4.50 11 55 3,38 

1 00 3.94 3 45 3 99 7 20 4,49 12 00 3.36 
1 5 3.91 3 50 3.96 7 30 4.47 12 5 5,32 
i 10 3,39 3 55 3.92 7 40 4.43 12 10 3.30 
1 15 3.86 '4 00 3.90 7 50 4,41 12 15 3.28 
1 20 3.30 4 5 3.89 O 0 00 4.40 12 20 3.27 
1 25 2.77 4 10 3.88 6 10 4.33 12 25 3,23 
1 30 3.72 4 15 3.86 G 20 4 c 36 12 30 3,20 
1 35 3.69 4 20 3.81 8 30 4.31 12 35 3,19 
1 40 3.66 4 25 3.80 8 40 4.29 12 40 3.18 
1 45 3,60 4 30 3.78 O VJ 50 4.25 12 45 3.15 
1 50 2.59 4 35 3.73 9 00 4.21 12 50 3.13 
1 55 3.56 4 40 3.70 9 10 4.13 15 55 3,11 
2 00 3.50 4 45 3.69 9 20 4.12 13 00 3.10 
2 5 3.48 4 50 3.67 9 30 4.10 13 e 3,09 
2 10 4 55 3.61 9 40 4,06 13 10 3.06 
2 15 3.40 5 .00 3.60 9 oO 4.01 15 15 3.02 
> &. 20 2.57 5 , 5 3.58 10 0G 3.93 13 18 0 oa O' c JJ 
2 25 2.32 5 10 3.52 10 10 3.92 
2 30 3.29 5 15 3,50 10 20 3,88 
2 35 <?; OC* 

U'Q CO 5 20 3.47 10 oC 3,82 
2 40 3.22 5 ,25 3.41 10 9C 

OO 3»79 
2 45 3] 19 5 •30 5.39 10 4C 3.76 
2 50 5,13 5 35 3.34 10 45 3.73 
2 55 3.10 5 .40 3.30 
3 00 5,07 5 . 45 £. 25 10 50 3.71 
3 5 3.01 5 ,50 3.20 10 55 3,70 
3 6 3. GO 5 ■55 3.17 11 00 3,69 

■i- QG 5.11 11 ff 3.64 
6 A 5 5.09 11 10 3,62 
6 10 5,04 11 15 3.60 
6 •13 0.00 • 13 

37.853 46.27G Watt Mr: 57.U90 
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Table 4.3b (sheet 2) 

Battery 2, treated 
10 i larch 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 6 38 

Volts. 
4.60 

min. uQC • Volts Li in, Gee. Volts 
2 42 Start 6 37 Start 
5 / /!? 3 45 3.98 6 40 * /r 

10 4,38 3 50 4.00 6 /:£ 4 50 
15 4.32 3 55 4.00 6 50 •' r •' 

20 4.30 4 00 5.99 6 55 4,55 
SO 4.25 4 15 5.99 7 00 4.54 
40 4.19 4 20 3.96 7 5 4.53 
50 4.1C 25 3.98 7 10 4.55 

1 00 4.07 4 30 3,92 7 20 4.54 
3. 10 4,00 35 3,91 7 50 L' r' 2 
1 20 3.92 4 3.90 7 40 4.50 
1 30 3.88 4 45 3.09 7 50 4,49 
1 35 3.02 4 5o 5 87 8 CO 4 43 
1 40 3.80 4 ec 5! 83 
1 45 5.78 C 00 3.Cl 8 10 4*41 
1 50 3.72 c o> 05 3, GO 3 20 4.40 
1 55 3.69 5 10 3.78 8 30 4.38 
2 00 5.66 5 15 5.73 8 40 4.30 
2 5 3,62 5 20 3.70 O r •' 4.27 
c 10 3.60 5 3.68 9 00 4,22 
2 lb 3,58 5 30 3.62 9 10 4.18 
2 20 5.50 5 35 3.60 9 20 4.11 
2 25 3.48 5 40 3,58 9 30 4.07 
2 30 3.4/ 5 45 3.53 9 40 4.00 

35 3.42 5 50 3.49 9 50 3.98 
2 40 3.40 5 55 O 1C 00 3,90 
c 45 5,38 6 00 3! 41 10 5 3,88 
2 50 o«o5 6 05 3.38 10 10 2.86 
2 55 3.30 6 10 3 32 10 15 5.81 
3 00 5.29 6 15 3,26 10 20 3.79 

6 20 3.21 10 25 3.70 
3 05 3.26 6 25 3.17 10 50 3,75 
2 10 3,22 6 30 5.10 10 35 3,68 
o 15 3.20 6 35 3.05 10 40 3.62 
3 20 3.17 6 37 «->. 0b 10 45 5.6G 
o 25 5.12 10 50 3.55 
o «_•' 30 3.10 10 55 3.50 
o 5 3.07 11 00 3,48 
J 40 3.02 11 5 3,45 
3 42 3.0C 11 10 3.40 

11 15 3.38 
11 20 O . 
11 25 3.27 
11 30 O. 
11 35 3.20 
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^Jfcble 4.3b (sheet 3) 

7,145 

Battery 2, Treated Continued 
1G Larch 1953 

Discharge rate 
100 ainp 

CCV 6.38 

-Dec, Volts 
11 40 3,15 
11 45 3,10 
11 50 3.08 
11 5 7 3.00 

Mcurs 68, 270 , 733 





APPENDIX 2 
Table 4.3b 

^Battery #3 

(sheet 4) 

r10 March 1953 

Discharge rate 

OCV 6.33 

7 a 1)4.6 

Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

_sec volts min sec volts min sec i volts 
5 00 Start 7 20 Start 

02 4.78 05 3.98 25 4.35 
05 4.62 10 3=99 30 4.48 
1.0 4*55 15 4.00 40 4.50 
15 4=51 20 4.00 50 4.58 
20 4=50 25 4.01 8 00 4.59 
30 4,48 30 4.00 10 4.59 
40 4.43 35 4.00 20 4.59 50 4.40 40 3.99 30 4.58 
00 4.37 45 3,98 40 4,53 10 4- 31 50 3,94 50 4.49 20 4=30 55 3.90 9 00 4.43 30 4.28 6 00 3.89 10 4.33 40 4.21 05 3,84 20 4.27 
50 4.19 10 3 = 80 30 4=18 
00 4.14 15 3=73 40 4.10 
10 4.10 20 3.72 50 4a 02 
20 4- 08 25 3.70 10 00 3.92 30 4.03 30 3.66 05 3.91 
40 4.00 35 3.60 10 3.88 
50 3.97 40 3.55 15 3.84 00 3.91 45 3.50 20 3.80 
05 3.90 50 3.42 25 3.77 10 3.87 55 3.40 30 3.70 
15 3.82 7 00 3.38 35 3.68 
20 3.80 05 3.30 40 3.61 
25 3.78 10 3.21 45 3.58 
30 3.74 15 3.11 50 3.50 
35 3.71 20 3.00 55 3.41 40 3.69 11 00 3.30 
45 3.67 05 3.19 50 3*62 10 3.09 
55 3.60 11 .12 3.00 
00 3.56 
05 3.51 
10 3.49 
15 3.46 
20 3.41 
25 3.38 
30 3.33 
35 3=30 
40 3.23 
45 3.19 
50 3.14 
55 3.09 
00 3.00 

99«220 28.843 26e663 Watt hours 
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-Table 4.3b 

7*11+7 
(sheet 5) 

attery #4 
10 March 53 

Discharge rate 
300 amp 

OCV 6.38 

man see 
0 02 

05 
10 
15 
20 
30 
40 
50 

1 00 
10 
20 
30 
35 
40 
45 
50 
55 

2 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

3 00 
05 
10 
20 
25 
30 
35 
40 
45 
50 

volts 
4.50 
4.30 
4.21 
4.20 
4.18 
4-12 
4,09 
4.04 
4.00 
3.97 
3.91 
3.85 
3.85 
3.81 
3.79 
3.78 
3.75 
3.70 
3.70 
3.68 
3.65 
3.61 
3.59 
3.57 
3.52 
3.50 
3,48 
3.45 
3.41 
3.39 
3.37 
3.32 
3.25 
3.20 
3.19 
3.15 
3.10 
3.07 
3.00 

Discharge rate 
200 amp 

7 06 
10 
15 
20 
25 
30 
40 
50 

8 00 
10 
20 
30 
40 
50 

9 00 
10 
20 
30 
40 
50 

10 00 
10 
20 
30 
40 
50 

11 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

12 CO 

Discharge rate 
100 amp 

vo-T ta min sec volts 
Start 
4.40 12 3.0 3,32 
4,48 25 3=18 
4.50 30 3=15 
4.51 35 3.10 
4.53 40 3.08 
4.58 45 3= 06 
4.58 50 3.01 
4,58 
4.58 
4.58 
4,56 
4,52 
4,51 
4.50 
4=48 
4.4-6 

51 3=00 

4.42 
4„ 40 
4=37 
4.33 
4.30 
4.22 
4.18 
4.11 
4.03 
3.97 
3,92 
3.90 
3.89 
3.80 
3.76 
3.70 
3.63 
3.60 
3,54 
3.51 
3.48 
3.42 

™tt hours 71,250 39.933 39,310 
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Table 4.3b (sheet 6) 7.148 

Batt ery #5 
10 March 1953 

Discharge rate Discharge rate Discharge rate 

OCV 6,38 

mart 
0 " 

300 ejsxpi 200 amp 100 amp 

. see volts min sec volts min sec : volts 
02 4*45 3 40 Start 6 46 Start 
05 4.30 45 4,00 50 4.48 
.10 4*20 50 4,00 55 4.48 
15 4® 15 55 4.00 7 00 4*50 
20 4.08 4 00 4.00 05 4.52 
30 4® 00 05 4,00 10 4,53 
40 3*98 10 4* OQ 20 4*53 
50 3*93 15 3*99 30 4.57 
00 3.89 20 3*98 40 4.56 
10 3.8? 25 3,95 50 4*53 
20 3.81 30 3.92 8 00 4.52 
30 3.78 35 3*90 10 4.51 
35 3,71 40 3.89 20 4.50 
40 3,69 45 3.89 30 4.48 
45 3,68 50 3.88 40 4,40 
50 3*66' 55 3.85 50 4,38 
55 3*63 5 00 3,82 9 00 4.32 
00 3.61 05 3*80 10 4,28 
05 3,60 10 3*79 20 4.20 
10 3,58 15 5,73 30 4.14 
15 3*55 20 3*71 40 4.08 
20 3,51 25 3^69 50 4.00 
25 3.48 30 3*69 10 00 3.95 
30 3,46 35 3,63 10 3,88 
35 3*42 40 3:60 15 3*80 
40 3,40 45 3,60 20 3,78 
45 3*38 50 3*56 25 3.71 
50 3,35 55 3.52 30 3.65 
55 3.30 6 00 3.49 35 3.59 
00 3,28 05 3-45 40 3*50 
05 3,26 10 3.40 45 3.40 
IQ 3*21 15 3*38 50 3,25 
15 3.19 20 3.30 55 3.10 
20 3.16 25 3,27 58 3.00 
25 3*12 30 3.21 
30 3*03 35 3,14 
35 3.05 40 3,09 
40 3.00 45 3.02 

46 3*00 

66.900 38.047 29,343 Watt hours 





APPENDIX 2 
Table 4.3b (sheet 7) 

7.14-9 

Battery #6 
10 March 1953 

Discharge Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

OCV 6.39 

min sec volts min sec volts min sec : volts min sec volts 
0 02 4.60 20 3.60 3 57 Start 6 52 Start 

05 4® 30 25 3.59 4 00 3.97 55 4,40 
10 4.18 30 3.56 05 3.99 7 00 4.48 
15 4.14 35 3.52 10 3.99 05 4.50 
20 4.11 40 3.50 15 4.00 10 4,52 
30 4.08 45 3.49 20 4.00 20 4.57 
40 4® 01 50 3,44 25 3.99 30 4.58 
50 3.98 55 3.41 30 3.99 40 4,58 

1 00 3.92 3 00 3.40 35 3.99 50 4.58 
05 3.90 05 3.38 40 3.98 8 00 4- 58 
10 3.89 10 3.35 45 3.97 10 4< 54 
15 3.88 15 3.31 50 3.94 20 4* 52 
20 3.86 20 3,29 55 3e92 30 4.50 
25 3,83 25 3.25 5 00 3,90 40 4.48 
30 3.80 30 3.21 05 3,88 50 4.41 
35 3.79 35 3c 19 10 3,87 9 00 4® 39 
40 3.78 40 3.17 15 3,84 10 4.33 
45 3.76 45 3.11 20 3.80 20 4,28 
50 3.72 50 3.08 25 3.78 30 4,20 
55 3.70 55 3.0 3 30 3,77 40 4.14 

2 00 3,69 57 3.00 35 3,70 50 4.10 
05 3,68 40 3,70 10 00 4.01 
10 3.64 45 3.68 10 3,94 
15 3.62 50 3.62 20 3,88 

55 3.60 30 3,77 
6 00 3.57 35 3.71 

05 3,50 40 3.69 
10 3,48 45 3.62 
15 3,44 50 3.58 
20 3.40 55 3 c 48 
25 3.32 11 00 3,39 
30 3,29 05 3.29 
35 3.23 10 3.19 
40 3,19 15 3.02 
45 3,12 16 3.00 
50 3.05 
52 3,00 

Watt hours 72,650 35.893 30.725 





^APPENDIX 2 
'Table 4.3b (sheet 8) 

- 7,150 - 

Battery 11, Treated 
10 ilarch 1952 

Discharge rate Discharge rate 
300 amp 200 amp 

OCV 6 .31 
L'in. Sec. Volts L-i.n. Sec. Volts 

2 4.60 4 8 Start 
5 4.48 4 10 3.90 

10 4.42 4 15 3.98 
15 4.40 4 20 3.98 
20 4.39 4 30 3.98 
30 4.33 /! 35 2.95 
40 4.29 4 40 3.92 
50 4.27 4 45 3.91 

1 _ 0 d0 4 50 3.90 
1 10 4.18 4 55 3.89 
1 20 4.10 5 - 3.88 
1 30 4.04 5 5 2,05 
1 40 4.01 5 10 3.82 
1 50 3.93 5 15 3.60 
2 - 3.89 5 20 3.79 
2 5 3.87 5 25 3.77 
2 10 3.83 5 30 3.72 
9 15 3.81 5 35 3.70 
2 20 3,80 5 40 3.68 
9 
C. 25 3.76 5 45 3.65 
2 30 3.72 5 50 3.61 
2 35 3.70 5 55 3.50 
2 40 3.68 6 - 3.52 
0 45 3.63 6 5 3.50 
o 50 3.61 6 10 3.48 
2 55 3.59 6 15 3.40 
3 _ 3,54 6 20 3.33 
3 5 3.52 6 25 3.30 
kJ 10 2.49 6 30 3.27 
3 15 3.47 6 35 3.20 
o 20 3.42 6 40 3.13 
o 25 3.38 6 45 3.08 
3 30 3,35 6 51 3.00 
3 35 3.30 
Q 
U 40 3.20 
r> 
*J 45 3.22 
3 50 3.20 
5 55 3.14 
4 _ o • 10 

• ; 
C 
0 3.03 
8 3.00 

22.043 

Discharge rate Discharge rate 
100 amp 100 amp 

Tin. Sec. Volts I-an. —3g.P.« VQits. 
6 51 Start 12 15 3.33 
6 55 4.40 12 20 3.30 
7 — 4.43 12 25 3.28 
7 10 4.48 12 20 3.25 
7 20 4,50 12 25 u 22 
7 20 4.50 12 40 a! 20 
7 40 4.50 12 45 3.18 
7 50 4.50 12 50 3.12 
8 _ 4.49 12 55 3.10 
8 10 4.47 13 - 2.03 
8 20 4.42 13 02 3.00 
0 30 4.40 
3 40 4.33 
8 50 4.36 
9 - 4.31 
9 10 4.29 
9 20 4.20 
9 30 4.23 
9 40 4.20 
9 50 4.16 

10 - 4.11 
10 10 4.07 
10 20 4.01 
10 30 3.90 
10 40 3.93 
10 50 3.39 
11 - 3.34 
11- 5 3.80 
11 10 3.78 
11 15 3.75 
11 20 3,72 
11 25 3.69 
11 30 3.65 
11 35 3.62 
11 40 3.60 
11 45 3.57 
11 50 3.51 
11 55 2.49 
12 - 3,47 
12 5 3.44 
12 10 3,40 

41,213 Watt hrs. 79.380 





APPEND n 2 
Table 4.3b (sheet 9) 

7.151 

Battery 12, Treated 
10 I larch 1953 

Discharge rate Die charge rate Di schar ge rate 
«^Q0 si ap 200 amp ICO amp 

OCV 6.31 

i .in, . Gee. Volts Pin . Gee. Volts Pin . Gee . Volts 
5 13 Gtart 7 24 Gtart 

5 «7\J 5 15 3.90 7 27 4.02 
10 4.70 e 20 3 98 7 30 22 
15 4,69 5 0 c s!99 7 35 4! 40 
20 4.69 5 30 4.00 7 45 4.48 
30 4.62 5 35 lj. , 00 7 50 4.50 
40 4.60 5 40 3.99 8 - 4.52 
50 4.58 5 45 3.99 8 10 4.52 

1 _ 4.53 5 r\ 
JU 3 99 0 20 4 53 

1 10 4,50 5 55 n no Vi 7U O 0 30 4.53 
1 20 4.47 6 _ 3.92 0 40 4.51 
1 30 /! p o 6 5 3,90 G 50 . 50 
1 40 4.39 G 10 3.83 C - 4.48 
1 50 4.37 6 15 3,82 9 10 4.41 
2 _ 4.31 6 < U 3.79 V 20 4,39 
2 10 4.29 6 3.73 9 30 4.28 
2 20 4! 27 6 £0 3.69 9 to1 4.20 
2 30 4.21 6 35 3,63 9 50 4.11 
2 40 4.13 6 40 3.60 1C - 4.00 
2 50 4.12 6 45 3.51 1G 10 3.9° 
3 _ 4.09 6 50 3.46 10 20 3,80 
3 10 4.03 6 55 3.40 10 30 3.71 
3 20 3.99 7 _ xJ% G l3 10 35 3.68 
3 30 3.93 7 5 ^ on t-U 10 40 3,65 
o 35 3.09 7 10 3.20 10 45 3.61 
<3 40 3.87 7 15 3.16 10 50 3.59 
3 45 3.84 7 20 3.09 10 r.c: Jo 3.50 
o 50 3.82 7 24 s!oo 11 - 3.57 
o 55 3 79 11 r 3.55 
4 _ 3.75 11 10 3.52 
4 5 3.71 11 15 3.50 
4 10 0 • 63 11 20 3.49 
4 15 3.64 11 25 3.40 
4 20 3.59 11 3.40 
4 25 3.54 11 35 3.48 
4 30 3.49 11 40 3.47 
4 35 3.46 11 45 3,43 
4 40 0,40 11 50 3.41 
4 45 3.37 11 55 3,38 
4 50 3.30 12 - 9 orv 

O . ovJ 
4 55 3.24 12 5 3.18 

12 3 CO 0 — O. iO 0 
5 5 3.12 
5 10 3,05 
5 13 o.UU VJatt hrs. 106 .705 26.816 31.72; 
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APPENDIX 2 
Table 4.3b (sheet 10) 

7.152 

Battery 13, Treated 

Discharge rate 
300 amp 

,ec. 

10 
15 
20 

Volts 
4.55 
4.41 

50 
40 
50 

1>U 
oO 
40 
45 
50 

10 
15 

4.17 
4.15 
4.09 
4.04 
4.00 
3.99 
5.95 
3.90 
3.3G 
3.79 
3.77 
3.76 
2.72 
5.70 
3.69 
5.68 
3.63 
5.61 
3.59 
2.57 

QA 

40 
45 
50 
55 

10 
15 
20 
25 
30 

2.41 

5.31 
3.29 
3.25 
5 21 
die 
3.12 
3.09 
o • *Jo 

3.00 

!'Jatt hrs. 86.01$ 

0CV 6.39 IO [larch 1953 

Di scharge rate Discharge rate 
200 anp 100 ai ;ip 

Lin i. 5ec. Volts Lin. . 3ec. Volt? 
4 32 Start 7 5 ut ar l 
4 35 3.95 7 10 4.38 
4 40 3.97 7 15 4,43 
4 45 3.99 7 20 4.49 
4 50 3.99 7 30 4.50 
4 55 3.98 7 40 4,50 
5 ~ 3.98 7 50 4.51 
5 5 3.97 8 - 4.51 
5 10 3.94 8 10 4.50 
5 15 3.92 8 20 4.50 
5 20 3.90 8 30 4.48 
5 i.O 3.90 8 40 4.45 
5 o, uU 3.83 o 50 4.41 
c 35 2.84 9 _ 4.38 
5 40 3.82 9 10 4.52 
5 45 3.80 9 20 4.27 
5 50 3.78 9 >c 4.19 
C! 55 3.74 9 40 4.11 
6 _ 3.70 9 C/TS 4.03 
6 5 3.60 10 - 3.98 
6 10 3.61 10 10 3.90 
6 15 3.59 10 20 3.80 
6 20 10 50 3.69 
6 25 3.50 10 35 3.66 
6 20 3.46 10 40 3.61 
6 55 3.41 10 45 O « JU 
6 40 3.37 10 50 5.54 
6 45 3.29 10 55 o, 50 
6 50 3.22 11 - 3.46 
6 55 5.17 11 e 5.39 
7 - 3.09 11 10 O • ok 
7 5 b . 00 u 15 3.21 

11 20 3.09 
11 22 3.00 

31.273 29.345 





APPENDIX 2 
Table 4.3b (sheet 11) 

Battery 14, Treated CCV 6.38 10 March 1953 

Discharge rate Discharge rate Discharge rate 
QAA UVO amp 200 amp 100 amp 

r.;in . 3ec. Volts Min ,, .Dec. Volts kiiL Sec. Volts 
2 4,50 A 40 Start 7 15 Start 
5 4, lj.2> 4 45 3.98 7 20 4,50 

10 4.40 4 50 3.98 7 30 4.48 
15 4.38 5 - 3.99 7 40 4.49 
20 5 5 3.98 7 50 4.50 
30 4.29 5 10 3.98 8 - 4.50 
40 4.27 5 15 3.97 8 10 4.50 
50 4.22 5 20 3.93 8 20 4.50 

l 4.19 5 25 3.91 8 30 4.49 
i 10 4,13 5 30 3.90 8 4,48 
i 20 4.10 5 35 3.88 8 50 4.43 
1 30 4.08 5 40 3.86 9 - 4,39 
l 40 4 # 03 5 /IF 3.82 9 10 4.36 
l 50 4.00 5 50 3.80 g 20 4.30 
2 _ 3.97 5 55 3.79 9 30 4 23 
2 5 3.93 6 - 3,78 9 40 4! 19 
2 10 3,91 6 5 3.71 9 50 4.12 
2 15 3.90 6 10 3.70 10 - 4.03 
2 20 3.89 6 15 3,66 10 10 3.98 
2 25 3.87 6 20 3.61 10 20 3.90 
Lm 30 3.32 6 25 3.59 10 30 3.60 
2 35 3.30 6 30 3.57 10 35 3.77 
p 40 3.79 6 35 3.49 10 40 3.70 
2 45 3.74 6 40 3.46 10 45 3.64 
2 50 3.72 6 45 3.40 10 50 3.58 
2 55 3.71 6 50 3.36 10 55 3.48 
3 _ 3.69 6 55 3.29 11 - 3.37 
3 5 3.68 7 - 3.21 11 5 3.25 
O 10 3.66 7 5 3.16 11 10 3,12 
o 15 3.61 7 10 3,09 11 14 3.00 
o 20 3.60 7 15 3.00 
o 25 3.58 
3 30 3.53 
3 35 3.49 
3 40 3.43 
3 45 3.44 
o 50 3.40 
3 55 3.38 
4 
4 5 3.30 
4 10 3.28 
4 15 3.22 
4 20 3.20 
4 25 3.17 
4 30 3.11 
4 35 3.08 
4 40 3.00 

Watt Mr s. 89.29£ 30.510 27, ,568 
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/iPPENDIX 2 
Table 4.3b (sheet 12) 

7.154 

Battery 15, Untreated CCV 6.59 10 Ilarch 1953 

Di scharje rate Discharge rate U
 

O harge rate 
200 ar/ip 100 amp 

i in. Gee Voltr, LI in, * jGC « Volts uih. Gee. Volts 
o Cr* 4.90 C 47 Start 7 16 'Gtart 
5 4.72 55 4.01 7 20 4.50 

10 4.70 6 _ 4.00 7 25 4.60 
15 4.69 6 5 4.00 7 30 4.63 
20 4.67 6 10 4.00 7 40 A 7A JW 
30 4.60 6 15 3.99 7 50 4.71 
40 4.58 6 20 3.93 8 _ 4,71 
50 4.52 6 25 3.90 0 10 4.71 

1 - 4.50 6 30 O i oo o 20 4.70 
1 10 4.48 6 35 O, no O . O*. 8 30 4.69 
1 20 4.44 6 40 3.77 8 40 4.66 
1 Oo 4.41 6 45 3.69 8 50 4.63 
1 40 4.39 6 50 o /.rv 

• Ov> Q .. 4.60 
1 50 4.34 6 55 3.51 9 10 4.59 
2 - 4.31 7 _ 3.40 C; 2C 4.51 
2 10 4.30 7 5 • o0 9 30 4.42 
n 20 4.28 7 10 3# 17 9 40 4.38 
2 SO 4.23 7 15 3,02 9 50 4.29 
2 40 4.20 7 16 O«vU 10 _ 4.20 
2 50 4.18 10 10 4.08 
3 - 4.13 10 on t'O 3.80 
3 10 4.11 10 25 3.62 
o 20 4.09 10 30 5,48 
O 

r-r\ 
UU 4.03 10 35 3.30 

3 Ar\ 4.01 10 40 o.l5 
5 50 3.99 10 AC, 

‘iO 3.00 

10 3.90 
20 3.8G 
30 5.80 
35 o, Vo 

40 5.76 
45 3.72 
50 3.69 
55 3.66 

5.62 
5 5.59 
10 3.54 
15 3.50 
20 o,cio 
25 3 40 

47 

3.23 
5.18 
3.05 
3.00 

Watt Mrs. 118.77£ 18.390 308 
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APPENDIX 2 
Table 4.3b (sheet 13) 

7d55 

Battery 16, Untreated 

Discharge rate 
300 amp 

UliL. free. ’/pits, 
2 4.90 
5 4.82 

10 4.80 
15 4.79 
20 4.78 
30 4.73 
40 4.70 
50 4.60 

1 - 4.62 
1 10 4.60 
1 20 4.59 
1 30 4.58 
1 40 4.53 
1 50 4.51 

4.49 
10 4.47 
20 4.42 
30 4.40 
40 4.59 
50 4.35 

4.30 
10 4.29 
20 4.27 
50 4,22 
40 4.18 
50 4.12 

4 - 4.10 
4 10 4.07 
4 20 4.01 
4 30 3.98 
4 35 3.95 
4 40 3.91 
4 45 3.89 
4 50 3.07 
4 55 3.81 
5 - 3.80 
5 5 3.76 
5 10 3.69 
5 15 3.63 
5 20 3.59 
5 25 3.50 
5 30 3.40 
5 35 3.30 
5 40 3.20 
5 46 3.00 

Watt Hrs. 122.780 

CCV 6.32 

Discharge rate 
200 amp 

iiiiL, Sec. Volts 
5 46 Start 
5 50 4.00 
5 55 4.01 
6 - 4.05 
6 5 4.05 
6 10 4.01 
6 15 3.99 
6 20 3.98 
6 25 3.90 
6 30 5.01 
6 35 5.75 
6 ho 3.70 
6 3.60 
6 50 3.51 
6 55 3.40 
7 — 3.21 
7 4 5.00 

16.283 

10 L'arch 1955 

Discharge rate 
100 amp 

Uhu Sec. Volts 
7 4 Start 
7 10 4.60 
7 15 4.68 
7 20 4.70 
7 30 4.77 
7 40 4.78 
7 50 4.00 
8 _ 4.80 
8 10 4.80 
8 20 4.78 
G 30 4.78 
8 40 4.76 
8 50 4.72 
9 _ 4.68 
9 10 4.59 
9 20 4.50 
9 OU 4.42 
9 40 4.58 
c 50 4.30 

10 ~ 4.19 
10 10 5.80 
10 15 3.56 
10 20 5.30 
10 25 3.20 
10 29 3.00 

25.467 
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APPENDIX 2 
Table 4.3b (sheet 14) 

7.156 - 

Battery 21, Treated 
Discharge rate 

oOC a iiip 

10 
20 
3C 
40 
50 

10 
20 
30 
40 
50 

10 
20 
30 
35 
40 
45 
50 
55 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
56 

8 
4.46 
4.42 
4*. 40 
4.30 
4.3a 
4.30 
4.29 
4 23 
d! 20 
4.18 
4 14 
4! 11 
4.09 
4.02 
3.99 
3.94 
3.91 
3.88 
3.06 
3.81 
3.80 
3.74 
3.71 
3.65 
3.61 
3.55 
3.50 
3.43 
3.37 
3.29 
3.19 
3 10 
3.00 

CCV 6.35 
Discharge rate 

200 amp 

10 Barch 1953 
Discharge rate 

100 amp 
Hi n. Sec. Volts i.Iiiij, Sec. Volts Tin. Sec. Volts 

O 4.83 5 56 Start 7 C3 Start 
J 4.80 6 - 3.85 7 10 4.48 

10 4.78 6 5 3.87 7 15 4.51 
15 4.76 6 10 3,88 7 L=> V. 4.56 
20 4.73 6 20 3.81 7 30 4.60 
OU 4.70 6 25 3.78 7 40 4.61 
40 4.66 6 30 3.71 7 50 4.60 
50 4,63 6 Ot) 3.65 8 - 4.60 

1 _ 4.61 6 40 3.59 8 10 4.59 
1 10 4.60 6 45 3.51 0 4.51 
1 20 4.55 6 50 3.43 8 so / r a 

1 OA 
OO 4,53 6 55 5.31 8 40 32 

1 40 4.50 7 - 3.17 O O 50 4! 25 

oO 
40 
45 
50 

4.21 
4.10 
3.98 
3.73 
3.61 
3.50 
3.40 

<' r*o 
«_• « 

3.12 
3.03 

[7att Hrs. 12U-.5&J 13.47C 





APPENDIX 2 
Table 4.3b (sheet 15) 

7.157 

Battery 22 OCV 6.3b 1C Larch 1953 

Discharge rate Discharge rate Dis charge rate 
3QO amp 200 amp 100 amp 

Lin, , Bee. Volts Lin. , Sec. Volts min . Sec. Volts 
02 4.00 5 11 Start 6 26 Start 
C5 4.73 5 15 3.89 6 30 4.45 
10 4,71 5 20 3.90 6 35 4.52 
15 4.69 5 25 3.92 6 40 4.58 
20 4.67 5 30 3.91 6 50 4.62 
30 4.62 CZ 

D 35 3.89 7 _ 4.65 
40 4.59 5 40 3.82 7 10 4.65 
50 4.53 5 45 3.78 7 20 4.65 

1 - 4.51 c 50 5,71 7 30 4.63 
1 10 4.49 C" «J 55 3,65 7 *Q 4.61 
1 20 4.43 6 - 3.60 7 50 4.58 
1 oQ 4.42 6 5 3.51 G _ 4.49 
1 uU 4.39 6 10 G « CA<J 8 10 4.40 
1 50 4.35 6 15 0 , 3 20 4,30 
O - 4 32 6 20 3.21 8 30 4.20 
n 10 4.30 6 26 3.00 8 40 4.10 
2 20 4.27 0 Eft| 

Od 4.00 
2 30 4,22 9 - 3.88 
0 c 40 4.20 9 f* 3.73 
2 50 4.18 9 10 3.61 
S - 4.13 9 15 3,44 
3 10 4.03 9 20 b! 30 
3 20 4.05 9 25 3.05 
3 30 4.00 9 27 3.00 
3 40 3,96 
3 50 3.92 
4 - 3.88 
4 5 3.83 
4 10 3.80 
4 15 3.76 
4 20 3.72 
4 25 3.68 
4 30 3.61 
4 35 3.59 
4 40 3.53 
4 45 3.48 
4 50 3.40 
4 55 3.32 
5 - 3.22 
5 5 3.13 
5 11 3.00 

VJatt Hrs. 10.7fo.225 15, ,133 2 1.528 





APPENDIX 2 
Table 4.3b (sheet 16) 

- 7.158 

Battery #23 
Date: 3/IO/53 

300 amp Discharge 

ocv 6,40 

min sec volts min sec volts 

5 10 3.42 
02 4,85 15 3i40 
05 4; 78 20 3.33 
.10 4.73 25 3.29 
■15 4.71 30 3.22 
20 4.70 35 3.18 
30 4.64 40 3.09 
40 4.61 45 3.00 
50 4.56 

1 00 4.53 
10 4.48 
20 4.43 
30 4.42 
40 4.39 
50 4.36 

2 00 4.32 
10 4.30 
20 4.26 
30 4i22 
40 4.20 
50 4.15 

3 00 4.12 
10 4; 10 
20 4.06 
30 4;02 
40 3.98 
50 3.94 

4 00 3.88 
05 3.85 
10 3i82 

■15 3.81 
.20 3.78 
25 3^76 
30 3.72 
35 3.70 
40 3.68 
45 3.63 
50 3.62 
55 3.58 

5 00 3.52 
1 05 3.49 

117,51|Q 

200 amp Dis charge 100 amp Dis charge 

min sec volts min _J56C volts 
"V 45^ Start 7 44 Start 

5 50 3.92 7 50 4.40 
55 3.93 55 4.45 6 00 3.94 8 00 4.48 
10 3.96 10 4.51 
15 3.93 20 4.55 20 3.91 30 4.57 
25 3.89 40 4.59 30 3; 87 50 4.53 
35 3 ;80 9 00 4.57 40 3.78 10 4.53 
45 3.75 20 4.50 
50 3.71 30 4.48 
55 3.69 40 4.43 

7 00 3.64 50 4.40 
05 3.61 10. 00 4.38 10 3i52 10 4.31 
15 3.48 20 4.28 

.20 3.41 30 4.21 
25 3.39 40 4.17 
30 3.30 50 4.09 
35 3.20 11 00 4.04 ,40 3.09 10 3.98 
44 3.00 20 3; 88 

30 3.82 
35 • 3.78 
40 3.73 
45 3.'70 
50 3.^6 
55 3.60 

12 00 3.50 
05 3i42 
10 3.37 
15 3.30 

.20 3,22 
25 3.14 
30 3.08 
36 3.00 

24.190 33.500 
Watt hours 





APPENDIX 2 
Table 4.3b (sheet 17) 7.159 

Battery #24 
Date: 3/10/53 

OCV 6.36 

3O.O amp Discharge 200 amp Discharge 100 amp Discharge 

min sec volts 

0 02 4.80 
05 4.75 
10 4-.72 
15 4.69 
20 4.66 
30 4'.62 
40 4.58 

.50 4.54 
1. 00 4.50 

10 4.48 
20 4.45 
30 4.44 

' 40 4;40 
50 4.37 

2 00 4.34 
10 4.30 
20 4.28 
30 4.26 
40 4^23 
50 4.20 

3 00 4.15 
10 4ill 
20 4.09 
30 4;06 
40 4oOO 
50 3.98 

h 00 3.94 
10 3.92 
15 3.90 
20 3;85 
25 3.82 
30 3.79 
35 3;75 
40 3.72 
45 3;70 
50 3.66 
55 3.63 

min sec volts min sec volts min_ sec volts 
- c' V Start 7 £9 Start £ 00 3.60 6 00 3.95 8 05 4.45 
05 3.58 05 4.00 10 4.53 
10 3.55 10 4,00 20 4.55 
15 3.51 15 4.00 30 4.58 
20 3.47 20 4.00 40 4.60 
25 3.41 25 3.98 50 4.60 
30 3.38 30 3.95 9 00 4.60 
35 3.30 35 3.90 10 4.60 
40 3.25 40 3.88 20 4.60 
4 5 3.20 45 3.86 30 4.60 
50 3.10 50 3.82 40 4.55 
55 3.00 55 3.80 50 4.52 

7 00 3.75 10 00 4.50 
05 3.71 10 4.45 
10 3.68 20 4.40 
15 3.62 30 4.35 
20 3.58 40 4.31 
25 3.52 50 4.28 
30 3.49 11 00 4.21 
35 3.42 10 4.15 
40 3.34 20 4.09 
45 3.25 30 4.00 
50 3.15 40 3.90 
55 3.07 50 3.79 
59 3.00 12. 00 3.65 

05 3.60 
.10 3.50 
15 3.40 
20 3.30 
25 3.21 
30 3.14 
35 3.04 

*39 3.00 

Watt hours 121*16,0 25.310 32.713 





/J? PEND IX 2 
Table 4.3b (sheet 18) 

7.160 - 

Battery #27 
Date: 3/10/53 

OCV 6„32 

300 amp Discharge 200 amp Discharge 100 amp Discharge 

02 
05 
10 
15 
20 
30 
40 
50 
00 
10 
20 
30 
40 
50 
00 
10 
20 
30 
40 
50 
00 
10 
20 
30 
40 
50 

.00 
10 
20 
30 
35 
40 
45 
50 
55 
00 
05 
10 
15 
25 

4o92 
4.83 
4. 
4. 
4« 
4- 
4. 
4. 
4. 
4o 
4. 
4. 

80 
78 
75 
70 
68 
65 
61 
60 
55 
52 

4.50 
4.46 
4.43 
4.41 
4.35 
4.35 
4.30 
4.27 
4.24 
4.21 
4.18 
4.13 
4.10 
4.06 
4.01 
3.98 
3.93 
3.85 
3.82 
3.81 

,80 
.75 
.70 

3. 
3. 
3. 
3.68 
3.62 
3.59 

3.45 

sec volts min _ _se c_ volts min sec volts 

3 "36 start 7 ‘38 start 
30 3.40 6 00 3.89 7 40 4.20 
35 3.31 05 3.94 45 4.40 
40 3.27 10 3.96 ' 50 4.48 
45 3.19 15 3.95 8 00 4.53 
50 3.11 20 3.92 ,.10 4.58 
36 3 .00 25 3.90 20 4.56 

- 30 3.89 30 4.60 
35 3.85 40 4.59 
40 3.82 50 4.56 
45 3.78 9 00 4.54 
50 3.72 10 4.53 
55 3.67 20 4.50 

7 00 3.62 30 4.38 
05 3.55 40 4.28 
10 3.50 50 4.22 
15 3.42 10 00 4.18 
20 3.40 10 4.13 
25 3.30 20 4.05 
30 3.22 30 4.00 
35 3.10 35 3.90 
38 3. 00 ,40 3.90 

11 

42 
50 
55 
00 
05 
10 
15 
20 
25 

• 30 
35 
40 
41 

.85 
,82 
,30 
,78 
,75 
,72 
,69 
,62 

3c55 
3.42 
3.20 
3.09 
3.00 

Watt hours 123.720 20.693 >8,232 





APPENDIX 2 - 7*161 - 
Table 4.3b (sheet 19) 

Battery #23 
Date: 3/10/53 

300 amp Discharge 

ocv 6.33 

min i sec volts 

0' 02 4.90 
05 4.33 
10 4;32 
15 4.79 
20 4.76 
30 4.72 
40 4.69 
50 4.65 

1 00 4.61 
10 4.60 
20 4.58 
30 4.54 
40 4.^2 
50 4.50 

2 00 4.47 
10 4.42 
20 4.40 
30 4.33 
40 4.35 
50 4.31 

3 00 4.29 
10 4.24 
20 4.20 
30 4.1S 
40 4.12 
50 4.03 

k 00 4.04 
10 4.00 
20 3.99 
30 3o92 
40 3^35 
50 3.73 

9 
55 3.75 
00 3.70 

.05 3o65 
10 3.61 
15 3i55 
20 3.50 
25 3.45 
30 3.40 
35 3.30 
40 3.20 
45 3.10 
50 - 

52 3.00 

123*296 

200 amp Di scharge 100 amp Discharge 

min sec volts min sec L volts 
5 92 Start 7 29 Start 
5 55 3.95 7 35 4.55 
6 00 4.00 40 4.60 

05 4.00 50 4.68 
10 4.00 8 00 4.70 
15 3.99 10 4.70 
20 3i95 20 4.70 
25 3.92 30 4.70 
30 3.89 40 4,68 
35 3.30 50 4.65 
40 3.80 9 00 4 0 60 
45 3.75 10 4,53 
50 O ■ rfO 20 4.50 
55 3.69 30 4.47 

7 00 3.62 40 4.43 
05 3.58 50 4.40 
10 3.49 10 00 4.36 
15 3.40 10 4.30 
20 3.30 20 4.20 
25 3.10 30 4.00 
29 3.00 35 3.90 

40 3.79 
45 3.64 
50 3.55 
55 3.42 

11 00 3.35 
05 3.24 
10 3.11 
15 3.00 

19.993 27 Jc 0 *0 ¥att hours 





APPEND IX 2 
Table 4.3b (sheet 20) 

7.162 

Battery if29 
Date: 3/10/53 

300 amp Discharge 

OCV 6.37 

min sec volts 

200 amp 

min sec 

Discharge 

volts min sec 

100 amp 

volts 

Discharge 

min sec volts 

0 ■ 02 
h “06 start 6 -46 start • 

4* BO 10 4.03 50 4.52 12 50 3.89 
- 05 4.72 20 4.05 55 4.51 55 3.86 

10 4,70 30 4.03 7 00 4«56 13. 00 3.85 
15 4.70 . 40 3.98 10 4.60 05 3.83 
20 4,60 50 3.92 20 4.60 10 3.82 
30 4.60 5' 00 3.87 30 4.60 15 3.80 

■ 40 4.50 05 3.80 40 4.60 20 3.80 
50 4.52 10 3.78 50 4; 59 ■ 25 , 3.79 

1 00 4,50 15 3.73 8 00 4,58 •30 3.78 
. 20 4;40 20 3.70 10 4.55 35 3.75 

30 4,33 •25 3.65 20 4.55 40 3.73 
40 4.32 30 3.61 30 

40 
4.53 45 3.71 

50 4;28 35 3.57 4.50 50 3.70 
2 00 4,23 40 3.50 50 4;48 • 55 3.68 

10 4,18 45 3.48 9 ' 00 4 0 46 ltt . 00 
. 20 4.12 50 3.42 10 4.42 05 3.68 

30 4.08 
6- 

• 55 3,40 20 4.40 10 3 * 65 
40 4.00 00 3.37 30 4.37 15 3.63 
50 3.93 05 3.33 40 4^35 20 3.61 

3 00 
05 

3.89 
3;81 

10 
15 

3.28 
3.23 10 

50 
00 

4.32 
4.30 

75 
30 

3.60 
3.59 

10 3.80 20 3.20 .10 4.29 35 3.55 
15 3.74 25 20 4.22 40 3.54 20 3.70 30 3.12 30 4.20 45 3.51 
25 3,65 35 3.08 40 4.19 50 3.50 
30 
35 

.40 
15 rr\ 

3.60 
3.57 
3.51 
3.38 
0 OO 

40 
46 

3.04 
3.00 11 

50 
00 
10 
20 

4.17 
4.13 
4.11 
4.10 

15 
55 
00 

, 05 
10 

3.50 
3.48 
3.46 
3 *42 

5U 
55 

U 00 
nA 

3.12 
3.05 

30 
40 
50 

4.08 
4.03 
3.99 

15 
20 

• 25 

3.40 
3^38 
3.35 uo j) 0 OU 12 ‘ .00 4.00 30 3.33 

05 3.99 35 3.30 
10 3i98 40 3.28 
15 3.95 45 3.22 
20 3.93 50 3.20 
25 3.92 

16. 
55 3-.15 

30 
35 
40 

3.90 
3190 
3.90 

.00 
•05 
10 
15 

3.12 
3.10 
3.08 
3.03 

■45 3.90 20 3.02 
26 3.00 
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APPENDIX 2 
Table 4.3b (sheet 21) 

Battery #30 
Date: 3/IO/53 

300 amp Discharge 

OCV 6,38 

min sec volts min sec volts 

0 02 4.90 5 35 3.42 
05 4 083 40 3 ".33 
10 4.83 45 3^32 
15 4.80 50 3.25 
20 4.78 55 3.19 
30 4 0 74 6 00 3.10 
40 4.71 05 3.01 

' 50 4.68 06 3.00 
1 00 4.65 

10 4.62 
20 4.60 
30 4.57 
40 4.52 

■ 50 4.50 
2‘ 00 4.48 

10 4.43 
20 4.41 
30 4.39 
40 4.35 

•50 4.32 
3 00 4.30 

10 4.27 
20 4.22 
30 4; 20 
40 4.15 

, • 50 4.12 
h 00 4;09 

. 10 4.03 
20 3.99 
30 3.93 
35 3;9i 
40 3.87 
4-5 3^86 
50 3.81 
55 3.79 

5 00 3.76 
05 3.70 
10 3.68 
15 3'. 62 
20 3.60 
25 3 • 56 
30 3.50 

127*9^0 

163 - 

200 amp Discharge 100 amp Dis charge 

min sec volts min sec volts 
6 06 Start 8 07 Start 

10 3.90 10 4.25 
15 3.93 15 4.40 
20 3.98 20 4.48 
25 3.98 30 4.56 
30 3.98 40 4.58 
40 3.97 50 4.58 
50 3.90 9 00 4.60 
55 3i09 10 4.0O 

7 00 3.85 20 4.60 
05 3.82 30 4.58 
10 3.78 40 4.53 
15 3.72 50 4.50 
20 3.70 10 00 4:47 
25 3.61 10 4.43 
30 3.60 20 4.40 
35 3.53 •30 4.38 
40 3.4 8 . 40 4.33 
45 3.40 50 4.30 
50 3.33 11 00 4.23 
55 3.23 10 4.17 

8 00 3.13 20 4.10 
05 3.02 ,30 4.00 

; 07 3.00 40 3.93 
50 3.82 

12' 00 3.70 
05 3.60 
10 3®52 
15 3.45 
20 3.38 
25 3.28 
30 3.21 
35 3.15 
40 3.09 
45 3.02 
47 3.00 

22.560 32.468 
Watt hours 
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APPENDIX 2 
Tabl£ 4.3b (sheet 22) 

- 7.161* 

battery #31 
Date: 3/10/53 

300 amp Discharge 

OCV 6„32 

200 amp Discharge 100 amp Discharge 

a sec volts mir l sec volts mpn . sec volts. min sec volts 
l"' ■ 58 " ■Start r' 48 3 Start 

02 4.45 2 05 4.00 55 4.45 10 20 3 0 58 
.05 4; 20 15 4.00 5 00 4.50 25 3.52 
10 4*13 20 3.98 10 4.52 30 3.50 
15 4'=.07 25 3.90 20 4;55 35 3.47 20 4o02 30 3095 30 4.55 40 3.42 
30 3.92 35 3.93 40 4.55 45 3.40 
40 3.33 40 3®Q1 50 4.55 50 3.38 
50 3.76 1 .45 3.89 6 00 4.53 ■55 3.32 
00 3*60 50 3; 83 10 4.51 11 ,00 3.30 

.05 3 062 2 55 3.83 20 4.50 05 3.23 
10 3o59 00 3.80 30 4.48 10 3.23 
15 3q52 05 3.78 40 4.43 15 3.20 
2® 3.47 10 3.75 50 4.40 20 3.18 
25 3.41 15 3.73 7 .00 4.39 25 3.13 30 3.37 20 3.70 10 4.37 • 30 3-09 
35 3.3® 25 3.63 20 4.33 \ 35 3.05 40 3.22 30 3.67 30 4.30 ■4 38 3. 00 
45 3.19 35 3«62 40 4.29 
50 3 0U 40 3.59 50 4.23 
55 3.03 45 3.53 8 .00 4.21 
50 3.00 50 3.51 10 4.13 

55 3.46 20 4.13 4 00 3.42 30 4.10 
05 3.4© 40 4.07 
10 3.35 50 4.02 
15 3.30 9 00 3.93 

■20 3.23 05 3.93 
25 3.22 10 3.91 
30 3.18 15 3.9° 
35 3.13 20 3.88 
40 3;10 25 3.37 
45 3.02 30 3 "34 
40 3.00 35 3.81 

40 3.30 
45 3.79 
50 3.75 
55 3.73 

10 00 3.70 
05 3.63 
10 3^63 
15 3.60 

Watt 35*97© 32.98*7 45.930 





APPENDIX 2 
Table 4.3b (sheet 23) 

7*165 - 

Battery #32 
Date: 3/10/53 

300 amp Discharge 

OCV 6„32 

min 

200 amn Discharge 100 amp Discharge 

sec volts min volts min jsec volts 
2 ■ ■Start y" ri™ Start 

02 4 c 50 25 3.97 15 4.40 
05 4 c 36 30 3.97 20 4.42 
10 4.32 35 3.97 30 4.46 
15 4.29 40 3.95 40 4.44 
20 Zl 2? 45 3.93 50 4.43 
30 4olo 50 3.92 6 00 4.42 
40 4.10 55 3.91 10 4.42 
50 4.03 3 00 3.90 .20 4.41 
00 3.95 05 3,OS 30 4.39 
05 3.90 3.0 3 a 0(3 40 4.36 
10 3.88 15 3.35 50 4.30 
15 3.82 20 3.83 7 00 /, ,,32 
20 3.75 25 3.00 10 4.30 
25 3.70 30 3.73 20 4*23 
30 3.65 35 3.74 30 4„22 
35 3* 50 40 3.72 40 4.19 
40 3.53 45 3.70 50 4.13 
45 3.45 50 3. SO 8 .00 4.10 
50 3.01 55 3.62 10 4; 03 
55 3.33 b 00 3*61 20 3.98 
00 3.20 05 3.50 30 g#°2 
05 
10 

3; 20 
3.12 

.10 
15 

3-53 
3.50 

35 
40 

3.90 
3.89 

15 Q QC*- 20 3.45 45 3.87 21 3.00 25 3.40 50 3»82 
30 3.30 55 3.75 
35 3.32 . 9 00 3.73 
40 3 0 20 05 3.70 
45 3.23 10 3.83 
50 3»20 15 3.60 

5 
55 3.15 20 3.59 
00 3.12 25 3.53 

c; 3.08 30 3.50 
10 •3.03 35 3.46 
14 3.00 40 3.42 

45 3.38 
50 3.33 
55 3.30 

10 . 00 3.26 
05 3.20 
10 3.12 
15 3.08 
20 3.00 

34.610 Watt hours 34.080 
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Appj?tvtdj7 2 ~ 7ol66 « 

Tabid '4.4a?. Charging data for June 1952 test batteries 
after 8 months storage. 

Cycle 4: Charged for 24 hours at 5 amperes 
TRAY Number 1 

On Charge 6:00 a.m. 3/11/53 
Tempera¬ Specific 

Battery Cell Time ture Gravity Vol ts 

IT 1 Mar. 11 29.9 1.260 
2 9:00 a.m. 30.1 1.267 
3 30.0 1,245 

2T 1 30.5 1.246 
2 30.2 1.252 
3 29.7 1.258 

IT 1 11:45 a.m. 38.4 1.320 
2 38.6 1.320 
3 38.6 1.305 

2T 1 38,3 1.300 
2 38.4 1.305 
3 38.2 1.320 

IT 1 Mar0 12 390 1.325 
2 5:05 p.m. 38o7 1.325 
3 39.3 1.310 

2T 1 39.0 1,310 
2 39.0 1.315 
3 38.0 1.325 

IT 1 8:45 p . m. 34.5 1.320 2.13 
2 35.2 1.320 2.16 
3 35.0 1.300 2.13 

2T 1 35.7 1.302 2.12 
2 35.2 1.306 2.13 
3 34.4 1.315 2.15 

Off Charge 6:00 a.m. 3/12/53 
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APPENDIX 2 
Table 4. 4a 

- 7.167 - 

Continued (sheet 2) 

TRAY Number 2 
On Charge 6:00 a.m. 3/11/53' 

Tempera- Specific 
Battery Cell Time ture Gravity Vol ts 

3U 1 Mar. 11 29.9 1.223 
2 9^00 a.m. 30.0 1.227 
3 30.4 1.215 

4U 1 30.0 1.223 
2 30.0 1.227 
3 30.0 1.217 

3U 1 11:45 a.m. 38.0 1.295 
2 38.0 1.290 
3 38.7 1.285 

4U 1 38.2 1.295 
2 38.2 1.295 
3 36.9 1.295 

3U l 5:05 p.m. 38,3 1.305 
2 38.7 1.295 
3 39.3 1.285 

4u 1 39.7 1,300 
2 38,7 1.300 
3 37.3 1.300 

3U 1 8:4 5 p.m. 34.1 1.299 2.12 
2 35.0 1.292 2.12 
3 35«8 1.285 2.13 

4u 1 35 c 4 1.302 2.13 2 35.0 1.298 2,13 
3 34.4 1.296 2.14 

Off Charge 6:00 a.m. 3/12/53 
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^ p pp’^tdt y 2 
Table 4,4a." 

- 7.168 - 

~ Continued (shGct 3) 

TRAY Number 3 
On 

Battery Cell 

Charge 6:00 

Time 

a.m. 3/11/53 
Tempera¬ 
ture 

Specific 
Gravity Vol ts 

5U 1 Mar. 11 29.7 1.2i|0 2 9:00 a.m. 29.5 1.242 
3 29.9 1.232 

6U 1 29.2 1.238 2 29.0 1.238 
3 29.0 1.235 

5TJ 1 11:45 a.m. 37.6 1.295 2 38.3 1.300 
3 38.4 1.295 

6U 1 38.0 1.300 
2 38.6 1.305 
3 36.1 1.300 

5u 1 5:05 p.m. 38.1 1.300 2 38.7 1.305 
3 39.2 1.305 

6U 1 38.6 1.305 2 38.2 1.305 
3 36.6 1.305 

5u 1 8:45 p.m. 34.0 1.307 2.14 
2 3lu7 1.307 2.14 
3 30.3 1.302 2.13 

6U 1 3 4»7 1.304 2.13 
2 34.5 1.308 2.14 
3 33.2 1.303 2.14 

Off Charge 6:00 a,m, 3/12/53 
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. . - 7.169 - 
APPENDIX 2, 
Table 4.4a* Continued (sheet 4) 

TRAY Number 6 
On Charge 6:00 a.m. 3/11/53 

Tempera¬ Specific 
Battery Cell Time ture Gravity Volts 

11 T 1 Mar. 11 29.0 1.220 
2 9:00 a.m. 29. 4 1.227 
3 29.2 1.221 

12T 1 29.9 1.225 
2 29.9 1.223 
3 29.6 1.222 

11T 1 11:45 a.m. 36>2 1,290 
2 37.1 1.300 
3 37.4 1.285 

12T 1 38.3 1.295 
2 38.0 1.300 
3 37.1 1.300 

11T 1 5 :05 p . m. 36.6 1.295 
2 37.5 1.300 
3 38.7 1.290 

12T 1 39.0 1.300 
2 38.4 1.305 
3 37.8 1.305 

11 T 1 8:45 p.m. 34.0 1.292 2.12 
2 34.0 1.297 2.13 
3 34.8 1.289 2.11 

12T 1 35.3 1.296 2.11 
2 34.8 1.298 2.12 
3 33.5 1.295 2.13 

Off Charge 6:00 a.m. 3/12/53 
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APPENDIX 2. ” 7.170 - 
Table 4.4a Continued (sheet 5) 

TRAY Number 7 
On Charge 6:00 a.m. 3/11/53 

Tempera¬ Specific 
Battery Cell Time ture Gravity Volts 

13 T 1 Mar. 11 29.8 1.241 
2 9:15 a.m. 29.8 1 .242 
3 29.9 1.247 

14T 1 30.3 1.244 
2 30.2 1.242 
3 29.6 1.245 

13 T 1 11:55 a.m. 36.8 1.305 
2 37.9 1.310 
3 38.4 1.315 

14T 1 38.6 1.315 
2 38.3 1.310 
3 36.9 1.312 

13 T 1 5:10 p.m. 37.7 1.305 
2 39.6 1.310 
3 39.3 1.320 

14T 1 39.6 1.315 2 38.8 1.315 
3 37.9 1.320 

13T 1 •v
O

 

0
 

0
 

3 34.0 1.308 2.13 
2 35.1 1.312 2.13 
3 35.1 1.320 2.14 

14T 1 35.5 1.320 2.14 
2 35.1 1.312 2.13 
3 33.9 1.315 2.14 

Off Charge 6:00 a.m. 3/12/53 
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APPENDIX 2. 
Table 4.'4a. ■■ Continued 

- 7*171 - 

(sheet 6) 

TRAY Number 

Battery 

8 
On 

Cell 

Charge 6:00 a, 

Time 

.m. 3/11/53 
Tempera¬ 
ture 

Specific 
Gravity Volts 

i5u 1 Mar. 11 29-9 1.250 
2 9:15 a.m. 30.0 1.220 
3 30.5 1.218 

16U 1 30.1 1.220 
2 30.0 1.212 
3 30.0 1.223 

15U 1 11:55 a, .m. 37.1 1.320 
2 38.3 1.295 
3 38.8 1.295 

16U 1 38 ,1 1.285 
2 38.0 1.290 
3 36.7 1.285 

15U 1 5:10 p.m. 38.4 1.325 
2 39.2 1.305 
3 39.5 1.300 

16U 1 39.3 1.290 
2 38.8 1.295 
3 37.0 1.295 

i5u 1 9:00 p.m. 34.0 1.320 2.16 
2 35.0 1.300 2.13 
3 35.6 1.297 2.12 

I6u 1 34«9 1.290 2.12 
2 34«6 1.292 2.13 
3 33.3 1.292 2.13 

Off Charge 6-00 a.m, 3/12/53 
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APPENDIX 2, 

Table 4,4a. 

TRiiY Number 11 

- 7ol72 

Continued (sheet 7) 

On Charge 6:00 a.m. 3/11/53 
Tempera¬ Specific 

Battery Cell Time ture Gr avi ty Vol ts 

21T 1 Mar. 11 30.0 1.245 
2 9*15 a.m. 30.1 1.242 
3 30.0 1.235 

22M* 1 30.4 1.235 
2 30.2 1.243 
3 29.5 1.238 

21T 1 11:55 a.m. 37.0 1.310 
2 38-0 1.310 
3 37.7 1.305 

22M 1 38.1 1.295 
2 37.6 1.305 
3 36,1 1.305 

21T 1 5:10 p.m. 37.7 1.310 
2 38.7 1.310 
3 39.2 1.310 

22m 1 39.0 1.300 
2 38.2 1.310 
3 37.2 1.305 

21T 1 9:00 p.m. 33.8 1.307 2.13 
2 34.7 1.312 2.13 
3 35.1 1.307 2.13 

22 M 1 35.0 1.297 2.12 
2 34.4 1.308 2.13 
3 33.2 1.300 2.13 

Off Charge 6:00 a.m, 3/12/53 
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- 7.173 - 
APPENDIX 2. 
Table Continued (sheet g) 

TRAY Number 12 
On Charge 6:00 a 

Battery Cell Time 

,.m. 3/11/53 
Tempera¬ 
ture 

Specific 
Gravity Volts 

23 T 1 Mar. 11 30.1 1.237 
2 9:30 a.m. 30.4 1.245 
3 30.0 1.240 

21|U 1 30.4 1.220 
2 30.0 1.228 
3 30.0 1.225 

23 T 1 12:25 p.m. 37.0 1,313 
2 38.2 1.320 
3 38.0 1.315 

24U 1 38.6 1.300 
2 37.8 1.300 
3 36.7 1.305 

23 T 1 5:20 p.m. 38.3 1.315 
2 38.8 1.325 
3 39.5 1.315 

24U l 39.3 1.300 
2 39.0 1.305 
3 38.0 1.310 

23 T 1 9:05 p.m. 34-0 1.320 2.14 
2 34,8 1.325 2.14 
3 35.3 1.312 2.13 

24U 1 35.1 1.300 2.13 
2 35.0 1.300 2.13 
3 34.0 1.305 2.14 

Off Charge 6:00 a.m. 3/12/53 





APPENDIX 2, 
Table 4e4'a 

- 7.174 - 

Continued (sheet 9) 

TRAY Number 14 
On Charge 6:00 a.m. 3/11/53 

Tempera¬ Specific 
Battery Cell Time ture Gravity Volts 

27 T 1 Mar. 11 29 e6 1.218 
2 9*3^ a.m, 29.9 1.221 
3 29«2 1.225 

28U 1 29.8 1.225 
2 29.3 1.219 
3 28.5 1.202 

27 T 1 12:25 o.m. 36.4 1.295 
2 17.0 1.305 
3 37-8 1.297 

28U 1 37.8 1.290 
2 36.9 1.290 
3 35.4 1.280 

27 T 1 5:20 p.m. 37.3 1.295 
2 37.8 1.310 
3 38.8 1.300 

28U 1 38.3 1.295 
2 37.7 1.295 
3 36.7 1.290 

27 T 1 9:05 p.m, 33.4 1.290 2.12 
2 33.9 1.307 2.13 
3 34-8 1.297 2.12 

28U 1 34-2 1.290 2.12 
2 33.9 1.290 2.12 
3 32.7 1.284 2.12 

Off Charge 6:00 a.rru 3/12/53 
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, Continued (sheet 10) 

APPFWDIy 2 
0able 404a/l ' 

TRAY Number 15 
On Charge 6:00 a0mo 3/11/53 

Tempera¬ Specific 
Battery Cell Tim© ture G-ravi ty Volts 

29U 1 Mar. 11 29 cO 1 . 212 
2 9:30 a.m. 29.5 1.216 
3 30.2 1.206 

30T 1 30.7 1.234 
2 30.2 1.232 
3 30.0 1.228 

29U 1 12:25p.m. 35*4 1.285 
2 36.7 1.297 
3 38.0 1.283 

30T 1 37.9 1.305 
2 37 o 4 1.310 
3 36.8 1.305 

29U 1 5:20 p.m. 36.8 1.295 
2 37o8 1.300 
3 39 = 0 1.285 

30T 1 39*2 1.315 
2 38.7 1.315 
3 37 =7 l .305 

29TJ l 9:05 p ,m. 32.9 1.286 2.13 
2 34.3 1.296 2.13 
3 35.2 1.278 2.12 

30T 1 35,0 1.307 2.13 
2 34.8 1.310 2.14 
3 34ol 1.298 2C13 

Off Charge 6:00 a.m. 3/12/53 
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APPENDIX 
Table 404a^ - ■ Continued (sheet 11) 

TRAY Number 16 
a.m, 3/H/53 On Charge 6:00 

Specific Tempera¬ 
Battery 

31U 

Cell Time ture Gravity 

1 Mar. 11 29*8 1.230 
2 9:30a.m. 30.1 1.232 

3 30.8 1.2U0 

32T 1 30.5 1.249 
2 30.2 1.250 

3 29.5 1.260 

31U 1 12:25 p.rm 37 =>0 1.283 
2 38,4 1.285 
3 38.4 1,290 

32T 1 38.7 1,305 
2 38,4 1.303 
3 36.8 1.315 

31U 1 5:20p .m« 380O 1,290 
2 39.0 1.290 

3 39.5 1.285 

32T 1 39*8 1.305 
2 38,8 1.305 
3 37.3 1.320 

3iu 1 9 :05 p ,m. 33.8 1.283 
2 35.0 1.287 
3 36.0 1.287 

32T 1 ^5.5 1.300 
2 34.6 1,300 
3 34.0 1.317 

Off Charge 6*00 a.m. 3/12/53 

Volts 

2 ,12 
2 o 12 
2.13 

2 a12 
2,12 
2.13 
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APPENDIX 2 
■gable 4.4b .-Discharge data, 4th cycle 

7.177 

Battery 1 
12 feeh 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 6,42 

sec volts m±& sec sec volts mio. sec volts 
3 '57"" Start 6 56 Start 13 00 3.70 

02 4.60 4 00 3*98 7 00 4*50 05 3.68 
05 4.52 05 4* 00 05 4*48 10 3,64 
10 4,43 10 3.99 10 4*50 15 3*62 
15 4.43 15 4.00 20 4.51 20 3.61 
20 4, a 20 4.00 30 4,51 25 3*60 
30 4,33 25 3*99 40 4.52 30 3*59 
40 4® 32 30 3*99 50 4o52 35 3*58 
50 4.27 35 3*96 8 00 4.51 40 3*57 
CO 4c 21 40 3*93 10 4,50 45 3o 54 
10 4,, 16 45 3.91 20 4* 50 50 3*52 
20 4s 1© 50 3s 38 30 4.48 13 55 3« 50 
30 4a 06 55 3,86 40 4*48 14 00 3*49 
40 4.01 5 00 3*33 50 4s 44 05 3,48 
50 3.96 05 3*80 9 00 4*42 10 Eo46 
00 3.89 10 3*78 10 4*40 15 3*42 
05 3,82 15 3*76 20 4*39 2.0 J5„ 40 
10 3.79 2.0 3o72 30 4c 37 25 3,38 
.15 3.73 25 3,69 40 4* 32 30 3*37 
2© 3® 75 30 3?66 50 4*30 t5 3,33 
25 3.73 35 3? 62 10 00 4s 27 40 3,32 
30 3.69 40 3*60 10 4*23 45 3,31 
35 3.63 45 3,56 20 4.21 50 3*30 
40 3.64 50 3*52 30 4*20 55 3*28 
45 3,62 55 3.50 40 4*17 15 00 3*26 
50 3,59 6 00 3.44 50 4® 13 05 3.24 
55 3® 53 05 3*42 11 00 4.10 10 3,22 
OO 3.51 10 3,39 10 4.08 15 3,20 
05 3.48 15 3,36 20 4*03 20 3,17 
10 3.42 20 3*31 30 4.00 25 3,16 
15 3.39 25 3*27 40 3,97 30 3.14 
20 3*33 30 3*22 50 3.93 35 3*11 
25 3*30 35 3*20 12 00 3*90 40 3.09 
30 3.26 4Q 3*15 10 3*88 45 3® 07 
35 3,21 45 3 ell 20 3*84 50 3.03 
40 3*18 50 3.08 30 3,79 55 3.02 
45 3.14 55 3.02 40 3.76 16 00 3*00 
50 3.09 56 3*00 50 3,72 
55 3® 04 
57 3.00 

Natt hoars 76*163 36.026 59.455 
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APPENDIX 2 
Table 4.4b (Sheet 2) 

Battery 2 
12 March 1953 

- 7.178 - 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 6,41 

lin. Sec. Volts Min. Sec. Volts Min. Sec* Volts Min. Sec. Volts 
0 2 4.70 3 20 3.77 5 Start 8 1° Start 
0 4*60 3 25 3.73 5 15 4.00 p u 15 4,40 
0 10 4.57 3 30 3.71 5 20 3e93 8 20 4® 46 
0 15 4.52 3 35 3.69 5 25 3c 93 3 30 4®48 
0 20 4=51 3 40 3.67 5 30 3.99 8 40 4.50 
0 30 4.48 3 45 3.63 5 35 3.99 8 50 4.50 
0 40 4.42 3 50 3.60 5 40 3.99 9 00 4.50 
0 5>0 4.4o 0 55 3.59 5 45 3.98 Q ✓ 10 4.50 
1 00 4®33 4 00 3.56 r' 50 3® 97 9 20 4*50 
1 10 4,30 4 5 3.52 5 55 3 c 95 9 30 6,50 
1 20 4,28 4 10 3*50 5 00 3,92 9 40 4.49 
1 30 4.22 4 15 3,67 6 £ 3o90 9 50 4.47 
1 40 4.19 4 20 3.43 6 10 3.39 10 00 4*46 
1 £0 4.13 4 25 3.40 6 15 3.87 10 10 4.43 
2 00 4.10 4 30 3.07 6 20 3.84 10 20 4.41 
2 10 4,06 4 35 3.32 6 25 3.31 10 30 4.4o 
2 20 4.00 4 4o 3 ,>30 6 30 3,30 10 40 4.37 
2 30 3.98 4. 45 3 0 27 6 3o 3.78 10 50 4.32 
2 40 3*94 4 5o 3® 22 6 40 3.72 11 00 4.30 
2 50 3*90 4 55 3.19 6 45 3.70 11 10 4.26 
3 00 3.87 5 00 3.14 6 50 3.68 11 20 4.23 
3 5 3.82 5 5 3,10 6 55 3.66 11 30 4o20 
3 10 3,80 5 10 3.06 7 00 3.62 1.1 60 4.18 
3 15 3,79 5 13 3.00 7 5 3.59 11 50 4.16 

7 10 3.56 12 00 4.12 
7 15 3.50 12 10 4.10 
7 20 3.48 12 20 4.08 
7 25 3.43 12 30 4«o4 
n 30 3.40 12 40 4.02 
*7 35 3.38 12 50 4.00 
7 4o 3*32 13 00 3.96 
7 45 Is 2° 13 10 3.92 
7 5o 3.22 13 20 3.89 
7 55 3.19 13 30 3.86 
8 00 3.12 13 60 3.31 
3 5 3.09 13 50 3.78 
8 10 3.03 14 00 3.72 
8 13 3.00 14 5 3.70 

Battery 2 
Continued on next page 
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apPENDIX 2 
Table 4.4b (Sheet 3) 

Battery 2 (continued) 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

Mine Sec* Volts 
14 10 ~3 068 
1.4 15 3 066 
14 20 3«6 2 
14 25 3o60 
14 30 3-58 
14 35 3.56 
14 40 3,53 
14 45 3o5l 
1.4 50 3,49 
14 55 3,46 
15 00 3-42 
15 5 3.40 
15 10 3.38 
15 15 3.33 
15 20 3.31 
15 25 3.30 
15 30 3.28 
15 35 3.26 
15 40 3-22 
15 45 3 = 20 
15 50 3-18 
15 55 3-15 
16 00 3-,12 
16 5 3,10 
16 10 3 >06 
16 15 3o03 
16 20 3-02 
16 24 3.00 

54,244 Watt Hrs 102o055 36,470 
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APPENDIX 2 
# Table 4.4b (Sheet 4) 

Battery 3 
12 March 1953 

Discharge rate 
300 amp 

OCV 6,37 

7 Ol8o 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

Sec. Volts Min. Sec. Volts Min. Sec. Volts Minc Sec. Volts 
2 4*90 4 00 4.08 6 ”"?0~ Start 9 00 Start 
5 U«7U 4 10 4*02 6 55 3.38 9 rf 

z> 4,25 
10 4® 71 4 20 4.00 7 00 3.92 9 10 4*38 
15 U.7o 4 30 3.98 7 10 3*96 9 20 4.50 
20 4.68 1. U 40 3.93 7 20 3.92 9 30 4.48 
30 4.63 4 £0 3.39 7 30 3.90 O 40 4.48 
4o 4>6l 5 00 3*86 7 40 3.85 p 50 4.48 
50 4*58 5 10 3.81 7 5o 3.76 10 00 4,48 
00 4.55 5 20 3.74 8 00 3.68 10 10 4*44 
10 4.52 5 30 3.70 6 5 3.62 10 20 4x42 
20 4.50 5 35 3.68 8 10 3.60 10 30 4.39 
30 U,U8 £ > 40 3.62 8 15 3.64 10 40 4.32 
Uo U.U6 45 3,60 8 20 3.50 10 50 4.30 
50 4*42 5 5o 3o58 Q 25 3.44 11 00 4.26 
00 U.4o £ 55 3*53 8 30 3.40 n 10 4 c 20 
10 4*38 6 00 3.50 8 35 3.33 11 20 4.14 
20 4.36 6 £ 3.47 8 40 3.30 ii 30 4.10 
30 4*32 6 10 3.42 8 45 3.22 11 40 4.05 
h0 U.30 6 15 3,38 8 50 3.16 11 50 4.00 
50 U,28 6 20 3*32 8 55 3* 10 12 00 3.90 
00 U«2U 6 25 3*30 9 00 3.00 12 £ 3.86 
10 4.22 6 30 3o23 12 10 3.82 
20 4,20 6 35 3®18 12 15 3.78 
30 4*17 6 40 3.13 12 20 3.70 
uo 4,12 6 45 3.10 12 25 3.64 
50 4*10 6 50 3,00 12 36 3.60 

12 35 3.52 
12 40 3.44 
12 45 3.38 
12 5o 3.30 
12 55 3.26 
13 00 3.18 
13 £ 3.12 
13 10 3.08 
13 13 3.00 

. Hrs, 140.010 26#191 28o502 
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7.181 APRT DIX 2 
Table 4.4b (Sheet 5) 

Battery h 
12 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

0C7 

Mine 

6.U0 

Sec. Volts Min-, Seco Volts Min. Sec > Volts Min. Sec<, Volts 
0 2" lulls' U ' 5 35 3.28 5 '8 Start '8 5 Start 
0 5 h.h3 h hO 3.2h 5 10 3.92 6 10 hoh8 
0 10 h.hl h h5 3.20 5 15 3«98 8 20 h. 50 
0 15 4*h0 h 50 3.16 5 20 3.99 8 30 h.52 
0 20 h.38 h 55 3,10 £ 30 h.OO 3 hO ho 52 
0 30 h«32 5 00 3 „08 5 hO 3.98 8 50 he 52 
0 ho h.30 5 5 3.03 5 50 3o96 9 00 he52 
0 50 h.26 5 8 3® 00 6 CO 3o?0 9 10 ho 53 
1 00 h« 20 6 10 3o88 9 20 h® 53 
1 10 hal8 6 20 3*62 9 30 ho 53 
1 20 h.l6 6 30 3,78 o hO h.5l 
1 30 he 10 6 ho 3,70 9 5o h«h9 
1 hO he 08 6 h5 3-68 10 00 h.h9 
1 50 h,Q6 6 5o 3*66 10 10 hoh7 
2 00 he 90 6 55 3.6h 10 20 h. h 2 2 10 3.98 7 CO 3c,60 10 30 he hi 
2 29 3.96 7 5 3,53 10 hO h.ho 
9 30 3*90 7 10 3»5h 10 5c h.38 
2 hO 3.88 7 15 3*51 11 00 h.3h 2 50 3.83 7 20 3.h8 11 10 h.30 
3 00 3.80 7 25 3 ®hh 11 20 h. 28 
3 10 3.76 7 30 3*h0 11 30 h,26 
3 20 3.71 7 35 3o33 11 hO h* 22 
3 30 3.66 7 ho 3,32 11 So h. 20 
3 3.62 7 h5 3.25 12 00 h.18 
3 ho 3 e SO 7 5G 3,19 12 10 h.13 
3 h5 3.59 7 55 3»13 12 20 h.10 
3 5o 3.56 8 00 3.07 12 30 h, 08 
3 55 3.53 3 r* 3*00 12 hO h*02 
h 00 3.50 12 50 h®oo 
h 5 3®h8 13 00 3*9h 
h 10 3.h6 13 10 3*88 
h 15 3.h2 13 20 3.82 
h 20 3.ho 13 30 3,76 
h 25 3.38 13 ho 3,68 
Ji 30 3.32 13 50 3.60 

Battery I|. continued on next- page 
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Appendix 2 
Table 4.4b (Sheet 6) 

- 7,182 

Battery h 

Watt hours 

(Continued) 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

r.iin sec volts 
IT 00 17^6 
lh d s 3*50 
la 10 3.h6 
lh 15 3ch2 
la 20 3,38 
lh 25 3*36 
lh 30 3.30 
lh 35 3.28 
la ho 3® 23 
14 h.5 3.20 
lh 50 3.13 
lh 55 3.10 
15 00 3.07 
15 5 3.00 

98,635 S6.090 U7o726 
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01PPETD3X-2 
Table 4.4b (Sheet 7) 

Battery 5 
12 March 1953 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp ICO amp 

ocv 

Min. 

6,14.0 

Sec- Volts Min., _Sec. Volts Min. Sec. Volts Min® Sec. Volts- 
3 start B ~ if start 

0 2 4*55 '3 35 3.55 5 5 3.95 B 20 4=38 
5 5.50 50 3.52 10 3.98 30 5,58 

10 5=36 55 3.50 20 3.99 50 5,50 
15 4.30 5o 3.58 30 3*. 98 50 5.51 
20 U® 28 55 3.56 50 3 = 97 p 00 5.51 
30 5*22 5 00 3.52 50 3=95 10 5.51 
5o 4*18 5 3.39 6 00 3=92 20 5=5i 
50 4.13 10 3.37 10 3.90 30 5=50 

1 00 5.10 15 3.35 20 3=36 50 5-50 
10 5.06 20 3=31 30 3„80 50 4=50 
20 5,02 25 3ooq 50 3.75 10 00 5*58 
30 5® co 30 3.°26 50 3.68 10 5=55 ho 3,98 35 3,21 n GO 3.63 20 5=52 
50 3.95 50 3.19 5 3c 60 30 5=38 

2 00 3.90 55 3.16 10 3.58 40 5.33 10 3.88 50 3.12 15 3.5 5 50 5c 30 
20 3=85 55 3.10 20 3=51 11 00 5,27 
30 3.80 5 00 3.05 2p 3.58 10 5=22 
5o 3=76 3 3 = 00 30 3.52 20 5.18 
5o 3 = 72 35 3.39 30 5=13 

3 00 3 = 70 50 3.36 50 5ao 
10 3= 66 55 3=30 50 5=o 5 
20 3.62 50 3 = 28 12 00 5® 00 
30 3.58 55 3 = 22 10 3=95 

8 00 3.18 20 3.88 
3 3 = 13 30 3.81 

10 3.08 50 3 = 72 
15 3.00 50 3=61 

55 3.»55 
11 00 3=58 

> 3.38 
10 3.25 
15 3.15 
26 3*02 
21 3=00 

^•Jatt hours 95.030 39=159 35*395 
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APPENDIX 2 
Table 4.4b (Sheet 8) 

Battery 6 
12 March 1953 

Discharge rate 
300 amp 

OCV 6.40 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

Min. Sec, Volts Min, See. Volts Min* Sec, Volts Min 9 Secc Volts 

0 2 4.68 4 45 3o40 d 3 38 Start 3 21 Start 
0 3 4c 5o 4 5o 3*39 5 40 3,92 3 25 4,30 
0 10 4-42 4 55 3e36 5 45 3=98 8 30 4.1.2 
0 15 4o40 5 00 3,32 5 50 4.00 8 40 4o5o 
0 20 4.38 5 5 3o30 6 bo 3*99 3 50 4*5i 
0 30 4.31 3 16 3,27 6 10 3.96 9 00 4=52 
0 Uo 4.28 5 15 3 c 22 6 20 3.92 9 10 4.52 
0 50 4o24 5 20 3*20 6 30 3*89 9 20 4.52 
JL 00 4 <■ 20 5 25 3d3 6 4o 3oS3 9 30 4*51 
1 10 4el8 5 30 3*10 6 50 3,79 0 40 4,50 
1 20 4*16 5 35 3.05 7 CO 3.72 9 50 4=5o 
1 30 4*12 5 38 3=00 7 10 3 068 10 00 4.48 
1 40 4.io 7 20 3*64 10 ■ 10 4 c 45 
T 5o 4*08 7 25 3.5? 10 20 4*42 
2 00 4s04 7 30 3o53 10 30 4.38 
2 10 4 o 0 2 7 35 3.50 10 40 4*30 
2 20 4©oo 7 40 3.47 10 50 4.28 
2 30 3o97 7 45 3*40 11 00 4,22 
2 40 3.92 7 5o 3,37 11 10 4,20 <■> 50 3.90 7 55 3*3^ 11 20 4ol2 
3 00 3*88 8 00 3.28 11 30 4.09 
3 10 3.83 8 5 3.21 11 40 4=03 
3 20 3*80 8 10 3.18 11 50 3®98 
3 30 3 c 77 8 15 3?10 12 00 3.90 
3 4o 3*72 8 20 3*02 12 10 3*82 

5o 3,68 8 21 3*00 12 20 3.70 
4 00 3.63 12 25 3*66 
4 d 3 3*61 12 30 3*61 
4 10 3.60 12 35 3=58 
4 15 3®59 12 40 3.50 
4 20 3=56 12 45 3=48 
4 25 3 a 53 12 5o 3=41 
4 30 3,50 12 55 3,35 
4 35 3*47 13 00 3,30 
4 40 3»43 13 5 3*28 

13 10 3*20 
13 15 3,14 
13 20 3.09 
13 25 3,03 
13 27 3® 00 

Watt hours 108.520' 33,150 34*740 
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APPENDIX 2 
Table 4.4b (Sheet 9) 

Battery 11 
12 March 1953 

Discharge rate Discharge rate 
300 amp 200 amp 

Min* 

OCV 6*3U 

Sec, Volts Min. Sec « Volts 
0 2 Uo60 u“ U7 Start 
0 3 U»57 u 50 3.95 
0 10 U® 53 U 55 3.98 
0 15 U«5i 5 00 3*99 
0 20 Ue 50 5 10 3«99 
0 30 U.U8 5 20 3*95 
0 UO U«U2 o 30 3*91 
0 50 U*Uo 5 UO 3*88 
1 00 U.3U 5 50 3cC2 
1 10 Uo30 6 00 3o79 1 20 U®28 6 10 3=71 
1 30 U®21 6 20 3=68 
1 UO U,l8 6 30 3.60 
1 50 Uol3 6 35 3.57 
2 00 Uao 6 UO 3-52 
2 10 U=07 6 U5 3,U9 
2 20 U.oo 6 50 3*U7 
2 30 3«98 6 55 3.U3 
2 ho 3.92 7 00 3.U0 
2 50 3.88 7 5 3.37 
3 00 3,82 7 10 3,30 
3 10 3 79 7 15 3,23 
3 20 3.70 7 20 3,23 
3 30 3=6$ ? 25 3,20 
3 35 3*62 7 30 3.15 
3 UO 3.59 7 35 3.10 
3 U5 3,57 7 UO 3,05 
3 5o 3o53 7 U3 3oC0 
3 55 3,50 
U 00 3,U8 
U 5 3*U0 
U 10 3.38 
U 15 3.32 
k 20 3,29 
U 25 3,26 
U 30 3o20 
U 35 3,16 
U UO 3.12 
U U5 3.0U 
U U7 3 00 

Watt hours 9U 300 35.USO 

Discharge rate 
100 amp 

Sec,, Volts Min, Seco Volts 

U3 Start 1U 00 3 c 63 
U5 U.30 lb z? 3*61 
50 U.UO 1U 10 3.60 
55 U«U6 lU 15 3.58 
00 U*U8 1U 20 3.56 
10 U.50 lU 25 3.55 
20 U*5o lU 30 3.53 
30 U.5o lU 35 3.52 
UO U«5o lU UO 3,50 
50 [i.5o lU U5 3.U9 
00 U.5o lU 50 3.U5 
10 U.5o LU 55 3.U2 
20 U.U9 15 00 3.U2 
30 U.U8 15 5 3.U0 
Uo U0U6 15 10 3*39 
5o U0U2 15 15 3.38 
00 UaUo 15 20 3.37 
10 U.38 15 25 3.35 
20 U.35 15 30 3,33 
30 U.30 15 35 3.30 
Uo U.28 15 Uo 3.29 
5o U = 26 15 U5 3.2? 
00 U=22 15 50 3N25 
10 Uo20 15 55 0 «2o 
20 U.18 16 00 3.20 
30 Ua.6 16 5 3.18 
UO U®13 16 10 3,15 
50 Uoio 16 15 3.13 
00 U.08 16 20 3.10 
10 U.03 16 25 3®08 
20 U.oo 16 30 3.0? 
30 3.96 16 35 3.03 
uo 3.93 16 37 3,00 
50 3.90 
00 3.85 
10 3.81 
20 3.78 
30 3.73 
Uo 3.70 
50 3,68 

58.567 

,185 - 

Min ^ 
7 
7 Y 
7 
8 
3 
3 
8 
8 
8 
9 
9 
9 
9 
9 
9 

10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
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APPENDIX 2 
Table 4.4b (Sheet 10) 

Battery 12 
3 March 1953 

Discharge rate 
300 amp 

OCV 6.36 

Min Sec Volts Min Sec Volts 
0 2 ■*OT 4 20 4.10 
0 4.34 4 30 4.08 
0 10 lio 32 4 40 4.02 
0 15 4.80 4 50 4.oo 
0 20 4.79 5 00 3*98 
0 30 4.75 5 10 3.91 
0 ho 4.72 5 20 3.87 
0 5o 4*70 5 30 3.80 
1 00 4.68 5 40 3-'75 
1 10 4.63 5 5o 3,69 
1 20 4®6o 5 55 3,65 
1 30 4.58 6 00 3.60 
1 ho 4.54 6 5 3.53 
p 50 4.52 6 10 3.55 
2 00 4.5o 6 15 3,50 
2 10 4.4? 6 20 3446 
2 20 4.47 6 25 3*40 
2 30 4.43 6 30 3.37 
2 ho 4.4l 6 35 3.32 
2 50 4.3? 6 4o 3.28 
3 00 4.37 6 45 3.19 
3 10 4-32 6 50 3,15 
3 20 4.30 6 55 3.08 
3 30 4.27 6 58 3,00 
3 ho 4.23 
3 5o 4.20 
4 00 4.18 
4 10 4.13 

7 0l86 - 

Discharge rate Discharge rate 
200 amp 100 amp 

Min Sec Volts Min Sec Vc-its 
~~6 "“58”“ Start 9 3 Start 

7 00 3.88 9 10 4,25 
7 £ 3,92 9 15 4,38 
7 10 3,95 Q 20 4.40 

1 20 3,95 9 30 4,48 
7 30 3.92 9 40 4.48 
7 4o 3.90 9 5o 4.49 
7 5o 3.85 10 00 4.50 
8 00 3.78 10 10 4,5o 
8 5 3,72 10 20 4-49 
8 10 3.69 10 30 4,48 
8 15 3.62 10 40 4,46 
g 20 3.58 10 5o 4.42 
3 25 3.52 11 90 4.40 
8 30 3.47 11 10 ho 37 
8 35 3.40 11 20 4,30 
8 4o 3,33 11 30 4,25 
8 45 3.28 11 40 4.18 
8 5o 3.20 11 5o 4.08 
8 55 3.14 12 00 3.93 
9 GO 3.08 12 5 3,92 
9 3 3 c 00 12 10 3,88 

12 3*85 
12 20 3,80 
12 25 3.76 
12 30 3.71 
12 35 3.69 
12 40 3,66 
12 45 3,63 
12 5o 3.61 
12 55 3*59 
13 00 3.57 

Battery 12 continued on next page 





Battery 12 (Continued) 

- 7cl37 - 

Discharge rate 
300 amp 

Watt hours 760 

Discharge rate 
200 amp 

Discharge rate 
100 anp 

Min Sec Volts 
-j ”3 ”5 3.15 
13 10 3-S4 
13 IS 3. S3 
13 20 3oSl 
13 2S 3,So 
13 30 3. SO 
13 3S 3,49 
13 40 3c43 
13 4S 3&46 
13 So 3.43 
13 SS 3.40 
lu 00 3.39 
14 S 3.36 
14 10 3.30 
14 IS 3,22 
14 20 3.18 
14 2S 3.00 

2So38i 35*699 



c 



APPENDIX 2 
ICable 4,4b (Sheet 12) 

7.188 

Battery 13 
12 March 1953 

Discharge rate Discharge rat? Discharge rate 
300 amp 200 amp 1 00 amp 

ocv 6.4o 

min sec volts min sec volts min sec volts min sec volts 
TT 'a "117/5 Tf~ 00 II o 12 ■Start ~T~ ~~2l Start 

5 4.6o 10 3*80 15 3.90 30 4a 35 
10 4.55 20 3.73 20 3.92 35 4.42 
n r> 1? 4,52 30 3.69 30 3.90 40 4«44 
20 4,50 40 3.65 40 3.90 50 4*48 
30 4,45 50 3.60 5o 3188 9 00 4.50 
40 4c 42 5 00 3.55 7 00 3.82 10 4.5o 
5o 4.38 10 3.50 10 3.75 20 4.5o 

1 00 4.37 20 3.42 20 3*69 30 4a 5o 
10 4.32 30 3.38 30 3o60 40 4.4 9 
20 _ 35 3.30 4o 3.52 5o 4.47 
30 4,27 4o 3.28 5o 3.42 10 bo i-j-G 44 
40 4.22 45 3.23 8 00 3.32 10 4*42 
50 4.20 5o 3.20 5 3.28 20 4.39 

2 00 4.18 55 3,17 10 3.20 30 4.35 
10 4.15 6 00 3.1? 15 3.1b 40 4.30 
20 4.12 5 3.08 20 3,08 5o 4.24 
30 4 c. 10 10 3.01 rsrf 

O 3.00 11 00 4/18 
40 4*o8 12 3c 00 10 4.10 
5o 4o04 20 4.oo 

3 00 4.02 30 3,93 
10 3.99 4o 3,89 
20 3.95 5o 3*80 
30 3,92 12 00 3c 72 
4o 3-89 r* 

3 3.70 
50 3.86 10 3.65 

15 3.60 
20 3.58 
25 3.50 
30 3.48 
35 3,42 
40 3.38 
45 3.33 
5o 3.26 
55 3,20 

13 ©9 3.12 
5 3.02 

) 6 3.00 

Watt hours 122.030 26.674 £
 

C
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APPE' DIX 2 
Table 4.4b (Sheet 13) 

- 7,139 - 

Battery lU 
12 March 53 

Discharge : 
300 amp 

ocv 6*4o 

Min- Sec3 Volts Min* 

rate 

Sec-, Volts 

Discharge rate 
200 amp 

Min© Sec© Volts 

Discharge rate 
100 amp 

Min, Sec,;. Volts 
0 2 IT'S 7 o 5 00 3.61 6 24 Start 8 42 Start 
0 4®62 5 5 3 ® 59 6 30 3*90 8 45 4c25 
0 10 4*6o 5 10 3*56 6 35 3*93 q 50 4*35 
0 15 4o6 5 15 3o53 6 40 3*93 8 55 4*4o 
0 20 4,53 a > 20 3c50 6 5o 3*91 9 00 4o43 
0 30 4*50 d > 25 3*48 7 00 3©90 9 10 4*4? 
0 4o 4*47 5 30 3*43 7 10 3 ©34 9 20 4 ©48 
0 5o 4®42 5 35 3 ©40 7 15 3*30 9 30 4*48 
1 00 4*4o 5 40 3*39 7 20 3*79 Q 40 4*48 
1 10 4,38 5 45 3»33 7 25 3e?5 9 50 4*46 
1 20 4,34 5 50 3*30 7 30 3*72 10 00 4,43 
1 30 4.31 5 55 3*28 7 35 3 069 10 10 4*41 
1. 40 4*29 6 00 3*23 7 40 3*65 10 20 4*39 
1 50 4*25 6 5 3*20 7 45 3 061 10 30 4©33 
2 00 4c. 22 6 10 3*15 7 5o 3*59 10 4o 4©28 
2 10 4 * 20 6 15 3*10 7 55 3,53 10 5o 4«2l 
2 20 4:18 6 20 3«04 8 00 3 ©5l 11 00 4,19 
2 30 4*13 6 24 3 ©00 8 5 3 ®44 11 10 4.-12 
2 4o 4 all 8 10 3*40 11 20 4@ 06 
2 5o 4,io 8 15 3*33 11 30 3«99 
3 00 4@o6 8 20 3,28 11 4o 3.90 
3 10 4,03 8 25 3® 22 11 50 3*81 
3 20 4, oo 8 30 3.18 12 00 3,71 
3 30 3*98 8 35 3 @10 12 5 3,63 
3 4o 3® 92 8 4o 3*03 12 10 3,58 
3 5o 3*89 8 42 3*00 12 15 3,50 
4 00 3*88 12 20 3*43 
4 10 3*83 12 25 3 ©38 
4 20 3*79 12 30 3 0 28 
4 30 3*73 12 35 3® 21 
4 40 3*70 12 40 3*10 
4 5o 3*67 12 46 3«00 

Watt hours 126/807- 27o66l 27c713 
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- 7.190 

# PENDIX 2 
'able 4.4b (Sheet 14) 

Battery #15 
12 March 1953 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

0CV.:6.42 

min sec volts min sec volts min sec volts rain sec. volts 
6 52 Start ” "? 55 Start 

0 02 4.90 3 30 4.23 6 55 3,90 8 00 4,55 
05 4,82 40 4.22 7 00 3.93 05 4.65 
10 4.78 50 4.19 05 3e93 10 4.70 
15 4,76 4 00 4.17 10 3.90 20 4.77 
20 4c 73 10 4.13 20 3.80 30 4,80 
30 4,71 20 4.10 30 3,70 40 4,82 
40 4-69 30 4.09 35 3,60 50 4.83 
50 4-63 40 4.04 40 3,50 9 00 4.34 

1 00 4.61 50 4.02 45 3-35 10 4,8 3 
10 4,59 5 00 3.99 50 3«18 20 4.32 
20 4.54 10 3.93 55 3; 00 30 4,81 
30 4,51 20 3.90 40 4.80 
40 4,48 30 3.88 50 4.73 
50 4.47 40 3.81 10 00 4,70 

2 00 4,44 50 3,74 10 4,61 
10 4c 42 6 00 3,69 20 4,50 
20 4.40 10 3.61 30 4,38 
30 4.39 20 3,51 40 4,10 
40 4,36 30 3.40 50 3.88 
50 4.33 oc; 3,33 55 3,78 

3 00 4.31 40 3,27 11 00 3,69 
10 4.29 45 3,16 05 3-60 
20 4.28 50 3., 03 10 3,50 

52 3. 00 15 3c 43 
20 3,35 
25 3.29 
30 3.23 
35 3,19 
40 3.11 
45 3,05 
49 3,00 

Jatt hours 143.715 12.787 28.115 
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APPENDIX 2 
kTable 4.4b (Sheet 15) 

7=191 

Battery 16 
1? March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 6*37 

Min. Sec. Volts Min. Sec, Volts Min » Sec. Volts Min. Secc Volts 0 2 U793 5 00 4,18 7 13 Start “8 ~ 31 Start 0 5 4*90 5 10 4.13 7 15 3.90 8 35 4.35 0 10 4.90 h 20 4,10 7 20 3.93 8 4o 4.5o 0 15 Uo89 5 30 4.08 7 25 3.97 8 45 4.55 0 20 U,88 5 40 4.03 7 30 3,97 8 50 4.6o 0 30 4,84 5 5o 3.95 7 40 3.90 9 00 4.62 0 ho 4.82 6 00 3,92 7 45 3,85 p 10 ho 66 0 5o 4.79 6 5 3,89 7 5o 3,80 o 20 4.68 1 00 4o77 6 10 3.86 7 55 3,72 p 30 4.68 1 10 4o 74 6 15 3.82 8 00 3,63 p 4o 4.65 1 20 4-72 6 20 3.78 8 cj 3.58 9 50 4.62 1 30 4,70 6 25 3.73 8 10 3.48 10 00 4.60 1 4o 4.68 6 30 3.70 8 15 3.40 10 10 4.58 1 5o 4-65 6 35 3,66 8 20 3,31 10 20 4.50 2 00 4.63 6 4o 3,60 3 25 3,20 10 30 4*43 2 10 4.60 5 45 3c 53 3 30 3,03 10 40 4,4o 2 20 4.59 6 5o 3.48 8 31 3.00 10 50 4.30 2 30 4,57 6 55 3.39 11 00 4.20 2 ho 4,53 7 00 3.31 11 10 4.10 2 50 4.51 7 5 3,20 11 20 4,oo 
3 00 4.50 7 10 3.10 30 3,89 
3 10 4.48 1 13 3.00 11 35 3.81 
3 20 4*43 11 4o 3.72 
3 30 4eU2 11 45 3.69 
3 uo UeUO 11 5o 3,59 
3 50 4.39 12 00 3(49 
4 00 4.36 12 r' ? 3.42 
4 10 4.33 12 10 3.39 
4 20 4.30 12 15 3.32 
4 30 4.28 12 20 3*22 
4 uo 4.23 12 25 3,12 
4 50 4* 20 12 30 3,02 12 32 3,00 

Watt hours 156.05'5 15*877 23.051 
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7,192 Ap^jrmx 2 
^able 4,4b (Sheet 3.6) 

Battery 21 
12 March 1973 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

OCV 6036 

Min0 Sec0 Volts Min,Sec- Volts Min, Sec, Volts Mine Sec© Volts 

0 2 4 s 89 4 30 4,20 7 7 Start 8 19 Start 
0 7 4,87 4 40 4*17 7 10 3,82 8 27 4,40 
0 10 4.87 4 70 4*12 7 17 3,90 8 30 4* 48 
0 17 4,84 7 00 4,09 7 20 3,90 8 40 4,77 
0 20 4-83 7 10 4o06 7 30 3*34 S 70 4 c 78 
0 30 4-82 7 20 4,01 7 40 3-73 9 00 4,78 
0 4o 4,80 7 30 3*93 7 7o 3,61 9 10 ho 56 
0 70 4,78 5 40 3*92 8 00 3,70 9 20 4,73 
1 00 4,74 4 70 3*87 8 7 3,42 0 

y 30 4*70 
1 10 4*72 6 00 3,30 8 10 3,32 0 4o 4,44 
1 20 4*70 6 7 3«78 g 17 3,20 9 70 4,38 
1 30 4 c 67 6 10 3,73 8 19 3,00 10 00 4,30 
1 ilO 4*64 6 17 3*70 10 10 4*27 
1 70 4*61 6 20 3 c 6? 10 20 4,18 
2 00 4*79 6 27 3,61 10 30 4,io 
2 10 4*78 6 30 3,77 10 40 3*98 
2 20 4,74 6 37 3*70 10 50 3,75 
2 30 4 s 7o 6 40 3 ® 44 11 00 3 ,60 
2 ho 4 c 49 6 47 3,39 11 7 3,50 
2 70 4,46 6 70 3,30 11 10 3,40 
3 00 4,44 6 55 3,21 11 17 3,30 
3 10 4,42 7 00 3,14 11 20 3*27 
3 20 4*40 7 5 3,05 11 27 3ol8 
3 30 4 s 38 7 7 3,00 11 30 3110 
3 4o 4,37 11 37 3,00 
3 70 4,32 
4 00 4,29 
4 10 4*27 
4 20 4,23 

Watt hours 152.120 lli. U90 22,413 



f 



AAPPETTDIX 2 
^Table 4.4b (Sheet 17) 

- 7.193 

Battery 22 
12 March 1953 

Discharge rate 
300 amp 

OCV 6«3r 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

Min e Sec, Volts Min.* Sec. Volts Min, Sec0 Volts Min. Sec. Volts 

0 2 4*90 4 00 4.18 6 50 Start 8 10 Start 
0 5 4.80 4 10 4 16 6 55 3.85 8 15 4,42 
0 10 4.80 4 20 4.12 7 00 3,90 3 20 4.50 
0 15 4.80 4 30 4.09 7 5 3.90 8 30 4-55 
0 20 4,79 4 4o 4.05 7 10 3o88 8 4o 4,6o 
0 30 4.76 4 5o 4.01 7 15 3.84 8 5o 4c 60 
0 hO 4.72 5 00 3.98 7 20 3.80 9 00 4.58 
0 50 4=70 5 10 3o92 7 25 3.74 9 10 4,57 
1 00 4.66 cf > 20 3.90 7 30 3.70 9 20 4,55 
1 10 4.63 5 30 3.82 7 35 3.65 9 30 4.5i 
1 20 4c 60 5 4o 3.80 7 4o 3c58 9 40 4,45 
1 30 4.58 5 5o 3.72 7 45 3,50 9 5o 4-39 
1 4o 4o55 6 00 3*66 7 5o 3.44 10 00 4.30 
1 5o 4.52 6 5 3 c 62 7 55 3.38 10 10 4.20 
2 00 4.5o 6 10 3 c 57 8 00 3.25 10 20 4.15 
2 10 4.48 6 15 3.5l 8 5 3.12 10 30 4.03 
2 20 4.44 6 20 3.46 8 10 3o00 10 40 4o00 
2 30 4.41 6 25 3.40 10 50 3.92 
2 ho 4,39 6 30 3.34 11 00 3.82 
2 50 4.36 6 35 3 c 29 11 5 3.78 
3 00 4.34 6 40 3el9 11 10 3,70 
3 10 4.31 6 45 3el0 11 15 3c63 
3 20 4.30 6 50 3.00 11 20 3.59 
3 30 4.28 11 25 3 o 50 
3 4o 4,24 11 30 3.40 
3 5o 4.20 11 35 3,35 

11 4o 3.22 
11 45 3.14 
n 50 3,01 
li 51 3c 00 

Watt hours 143.740 15.983 25,383 
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APPThDIX 2 
Table 4.4b (Sheet 18) 

Battery 23 
12 March 1953 

Discharge rate 
300 amp 

OCV 6,40 

in# Sec. Veits Min. Sec# Volts 
0 2 4.95 3 40 4,18 
0 £ 4,87 3 50 4.13 
0 10 4,83 4 00 4.10 
o 15 4,82 4 10 4.08 
0 20 4.81 4 20 4.05 
a 30 4.78 4 30 4.00 
0 40 4.70 4 40 3.93 
0 5o 4.68 4 50 3.92 
l 00 4,63 5 00 3.88 
i 10 4>6o 5 10 3.33 
i 20 4.58 5 20 3.78 
l 30 4,55 5 30 3,72 
i 40 4,52 5 40 3.65 
-L 5o 4.5o 5 50 3.58 
2 00 4,47 6 00 3,50 
2 10 4,42 6 10 3,40 
2 20 4,40 6 15 3,38 
2 30 4.38 6 20 3,30 
2 40 4.35 6 25 3.20 
2 5o 4.32 6 30 3,18 
3 00 4.30 6 35 3,10 
3 10 4,27 6 40 3.03 
3 20 4,22 6 42 3 #00 
3 30 4.20 

I 

Watt Hrs, 139#460 

- 7.194 - 

Discharge rate Discharge 
200 amp 100 am] 

Min. Sec<, Volts Min. Sec. 
6 42 Start 3 44 
6 45 3,90 8 50 
6 50 3,92 8 55 
7 00 3.95 9 00 
7 10 3.93 9 10 
7 20 3® 90 9 20 
7 30 3,82 9 30 
7 40 3,76 9 40 
7 50 3,70 9 50 
8 00 3,62 10 00 
8 5 3,58 10 10 
8 10 3.52 10 20 
3 15 3,47 10 30 
3 20 3.40 10 40 
8 25 3*34 10 50 
3 30 3.22 11 00 
8 35 3.18 11 10 
8 40 3.08 11 20 
3 44 3.00 11 30 

11 40 
11 50 
12 00 
12 10 
12 20 
12 30 
12 40 
12 50 
13 00 
13 10 
13 20 
13 30 
13 35 
13 40 
13 45 
13 5o 
13 55 
14 00 
14 5 
14 1.0 
14 15 
14 20 
14 25 
14 27 

2Uc777 

rate 

Volts 
Start 

4.38 
h*h? 
4.43 
4.51 
4-53 
ho& 
4.58 
4»58 
4,56 
4*5 7 
4*5? 
4.55 
4.52 
4o5o 
4*48 
4.44 
4.40 
4.33 
4.30 
4.24 
4.20 
4.12 
4.08 
4*oo 
3c97 
3o90 
3.35 
3,80 
3.74 
3.68 
3.65 
3 ® 60 
3.56 
3,50 
3.45 
3.40 
3,37 
3.28 
3.20 
3.15 
3.06 
3.00 

39.425 
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APPENDIX 2 

| Table 4.4b (Sheet 19) 

Battery 24 
12 March 1953 

Discharge rate 
300 amp 

OCV 6.hO 

[in. Sec a Volts Min. Sec. Volts 
0 ~r u.35 4 00 4.13 
0 10 4.80 4 10 4.10 
0 15 4.78 i, n 20 4.08 
0 20 4.78 4 30 4.05 
0 30 4,73 4 40 4.00 
0 ho Ii.o 70 4 50 3.98 
0 5o 4. 68 5 00 3.95 
1 00 4.64 5 10 3.90 
1 10 4»6o 20 3.34 
1 20 4.58 30 3,78 
1 30 4.56 5 4.0 3.74 
1 ho 4-52 5 50 3.68 1 50 4.5o 6 00 3.60 
2 00 4.48 6 3.57 
2 10 4.46 6 10 3*50 
2 20 4.42 6 15 3.47 
2 30 4.4o 6 20 3.42 
2 ho 4.38 6 25 3*38 
2 50 4.33 6 30 3.30 
3 00 4.31 6 35 3.28. 
3 10 4.30 6 4o 3.21 
3 20 4,28 6 45 3.14 
3 30 4,23 6 50 3.08 
3 4o 4.20 6 53 3.00 
3 5o 4.18 

I 

Watt Hrs. 143.545 

Discharge rate Discharge rate 
200 amp 100 amp 

Min. Sec, Volts Min. Sec, Volts 
6 "IT Start 9 1 Start 
6 55 3.98 0 5 4.40 
7 00 3.98 9 10 4.47 
7 10 3 >99 9 20 4^52 
7 20 3.99 9 30 4.58 
7 30 3.94 9 40 4.59 
7 40 3,89 9 50 4.60 
7 50 3.83 10 00 4.62 3 00 3.78 10 10 4r6i 
3 10 3.68 10 20 4,61 
8 20 3.60 10 30 4 <>60 
g 25 3,55 10 40 4.6o 
8 30 3.49 10 50 £9 g 35 3.43 11 00 4158 3 4.0 3.38 11 10 4.57 
3 45 3o0 11 20 4.53 
8 5o 3.20 11 30 4,50 
8 55 3,10 11 40 4.48 
9 00 3.03 11 50 4.44 
9 1 3.00 12 00 4.40 

12 10 4.38 
12 20 4.33 
12 30 4.28 
12 40 4.24 
12 50 4.19 13 00 4ol0 
13 10 4.04 
13 20 3.97 
13 30 3.90 
13 40 3.84 
13 50 3.72 
14 00 3.62 
lit 5 3,57 
14 10 3.49 
14 15 3.43 
14 20 3.38 
14 25 3.30 
14 30 3.20 
14 35 3d4 
14 4o 3.09 
14 45 3.00 

26.253 40.313 
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APPENDIX 2 
Table 4.4b (Sheet 20) 

Battery 27 
12 March 1953 

Discharge rate 
300 amp 

)CV 6e36 

7o196 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

Sec, Volts Min, Sec, Volts Min. Sec, Volts Min, Seco Volts 
2 ‘ " 5o00 4 ~ 00 ~ 4.28 7 10 Start 8 58 Start 
5 In 90 4 10 4,25 7 15 3.90 9 5 4,40 

10 In 89 4 20 4.21 7 20 3,92 9 15 4.40 
15 b.38 4 30 4.18 7 30 3,95 9 20 4-48 
20 4.87 4 40 4.15 7 4o 3.93 9 30 4-48 
30 b»8b 4 50 4,io 7 50 3.89 9 40 4.50 
bO 4,80 5 00 4,08 8 00 3.80 9 5o 4.50 
50 4.78 5 10 4.06 8 5 3.75 10 00 4.50 
00 4 ® 74 £ 20 3.99 8 10 3.70 10 10 4,50 
10 4,71 5 30 3,93 8 15 3,64 10 20 4-49 
20 4,68 5 40 3.90 8 20 3,59 10 30 4.44 30 4,67 5 50 3.84 8 25 3,50 10 40 4.40 
bo 4.63 6 CO 3.80 8 30 3,47 10 5o 4,34 
50 4.61 6 5 3.74 8 35 3.39 11 00 4,30 
00 4.60 6 10 3,70 8 40 3.33 11 10 4o20 
10 4.58 6 15 3,67 3 45 3.27 11 20 4=10 
20 4.54 6 20 3.62 8 50 3,18 11 30 4*03 
30 4=52 6 25 ^05q 8 55 3,08 11 4o 3-98 
bO 4.49 6 30 3,53 8 58 3,00 11 5o 3.92 
50 4.47 6 35 3.48 12 00 3.35 00 4.42 6 40 3,43 12 10 3e80 
10 4,40 5 45 3.39 12 20 3.76 20 4.38 6 50 3.32 12 30 3 = 71 30 4,37 5 55 3,22 12 35 3*68 
bO 4,32 7 00 3.18 12 40 3.65 
50 4*30 7 5 3.10 12 45 3.60 

7 10 3,00 12 5o 3,58 
12 55 3.54 
13 00 3,50 
13 5 3,45 
13 10 3.40 
13 15 3.25 
13 20 3.12 
13 21 3,00 

Matt Hrs® 152.640 21.873 29.73; 
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APPENDIX 2 
Table 4.4b (Sheet 21) 

7 <=197 

Battery 28 
12 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge ra 
100 amp 

OCV 6.33 

[in. Sec. Volts Min. Sec* Volts Min. Sec., Volts Min, . Sec* 
0 2 <o03 3 50 4.39 1 16 ‘Start 8 T3T 
0 5 4*92 4 00 4.37 7 20 3,87 8 5o 
0 10 4*92 4 10 4.32 7 25 3,9 7 8 55 
0 15 4.92 4 20 4,30 7 30 3,97 9 00 
0 20 4.90 4 30 4.28 7 40 3*95 9 10 
0 30 4.89 4 40 4*23 7 50 3.90 9 20 
0 40 4,33 4 50 4.20 8 00 3.83 9 30 
0 40 4*81 5 CO 4.19 5 10 3.75 9 40 
1 00 4*79 4 10 4.13 8 20 3*67 9 50 
1 10 4*77 4 20 4.10 8 30 3*55 10 00 
1 20 4*73 30 4*06 5 3? 3.47 10 10 
1 30 4.71 4 40 4*oo 8 40 3.27 10 20 
1 40 4*70 5 40 3.91 8 45 3.00 10 30 
1 50 4,68 6 00 3*91 10 40 
2 00 4.63 6 10 3.84 10 50 
2 10 4.62 6 20 O 7 Q ->• (O 11 00 
2 20 4.60 6 30 3.70 11 10 
2 30 4.59 6 40 3.60 11 20 
2 40 ho 55 6 50 3,48 11 30 
2 50 4*42 7 00 3,33 11 35 
3 00 h»5o 7 5 3.24 11 40 
3 10 4*1:9 7 10 3.13 11 45 
3 20 4.46 7 15 3.02 11 5° 
3 30 4.43 7 16 3*00 11 7 5 
3 40 4,41 12 00 

12 5 
12 10 
12 15 
12 20 
12 25 
12 29 

Watt Hr 8. 157.200: 18*453 

Volts 
Start 
4*45 
4,55 
4.6l 
4*65 
U*70 
4-70 
4*69 
4,68 
4-62 
ho60 
4.53 
ho 50 
4 47 
4,43 
4,39 
4.31 
4.19 
4*oo 
3*96 
3,87 
3.78 
3 069 
3*60 
3*50 
3*43 
3.33 
3.23 
3*13 
3*04 
3-00 

26,368 
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f Table 4.4b (Sheet 22) 

Battery 29 
12 March 1953 

Discharge rate Discharge rate 
300 amp 200 amp 

OCV 6.36 

Discharge rate 
100 amp 

iin. Sec. Volts Min, Sec® Volts Min. Sec. Volts Min. Sec« Volts 
0 2 4*78 4 11 Start 6 51 Start 13 10 3.78 
0 5 U.75 4 15 3.50 6 55 4.40 13 20 3.73 
0 10 4.73 4 20 4.10 7 00 4.50 13 30 3,76 
0 15 4.71 4 30 4,08 7 10 4,58 13 40 3.74 
0 20 4,70 4 40 4.02 7 20 4,6o 13 50 3,70 
0 30 4,66 4 50 3*96 7 30 4.6o 14 00 3,70 
0 4o 4® 62 5 00 3.90 7 4o 4»6o 14 10 3,68 
0 5o 4.56 5 5 3.82 7 50 4*56 14 20 3.66 
1 00 4.52 5 10 3.80 8 00 4.54 14 30 3.63 
1 10 4.43 < 20 3.70 8 10 4.52 14 40 3.60 
T_ 20 4.44 5 30 3 = 60 8 20 4.5o 14 50 3.59 1 30 4>37 5 4o 3.52 8 30 4,49 15 00 3.57 
1 hO 4®34 £ 50 3.46 8 40 4 >44 15 10 3-55 
1 50 4-30 6 00 3.40 3 5o 4,4l 15 20 3,53 
2 00 4.24 6 < s 3.34 9 00 4.4o 15 30 3.51 
2 10 4.13 6 10 3.30 9 10 4.37 15 40 3.49 
2 20 4.13 6 15 3.26 9 20 4.34 15 5o 3,46 
2 30 4.09 6 20 3.21 9 30 4.32 16 00 3.44 
2 ho 4*oo 6 25 3-19 q 40 4.30 16 10 3,42 
2 50 3.92 6 30 3.13 0 5o 4,28 16 20 3,4l 
3 00 3.86 6 35 3.10 10 00 4,25 16 30 3,40 
3 10 3.79 6 40 3.09 10 10 4,22 16 40 3*38 
3 20 3,63 6 45 3.04 10 20 4.20 16 50 3.34 
3 30 3.56 6 51 3.00 10 30 4.18 17 00 3,30 
3 35 3^50 10 40 4.14 17 10 3.29 
3 4o 3,42 10 50 4.10 17 20 3® 27 
3 45 3.37 11 00 4-08 17 30 3*23 
3 5o 3.30 11 10 4.06 17 40 3.21 
3 55 3.22 11 20 4.04 17 5o 3,19 
4 00 3.18 11 30 4.01 18 00 3.15 
4 7 3*10 11 40 3.99 18 9 3.13 
4 10 3 = 01 p 5o 3.96 18 10 3,11 
4 11 3.00 12 00 3.95 13 15 3.10 

12 10 3.92 18 20 3.09 
12 20 3.90 18 25 3.07 
12 30 3.83 18 30 3,04 
12 40 3.84 18 35 3.02 

ft 
12 50 3.82 18 39 3.00 
13 00 3.80 

Watt Hrs* 86o055 31.783 75.930 
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APPET'TDIX 2 
Table 4.4b (Sheet 23) 

7.199 

Battery 30 
12 March 1953 

Discharge rate 
300 amp 

OCV 6*38 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

Sec, Volts Min. Sec, Volts Min. Sec. Volts Min. Sec; Volts 
2 “5.00 3 40 4-31 7 00" Start 9 2 Start 

4.90 3 50 4.28 7 5 3.93 9 5 4.40 
10 4.90 4 CO 4.27 7 10 4.oo 9 10 4.42 
15 4.89 4 10 4.23 7 15 4.00 9 15 4.48 
20 4.88 4 20 4.20 7 20 4.01 9 20 4.51 
30 4.85 4 30 4.13 7 30 3.97 9 30 4.57 
h0 4.81 4 40 4d3 7 4o 3.93 9 40 4o58 
50 4.78 4 50 4,io 7 5o 3.89 9 5o 4.59 
00 4.75 5 00 4.03 8 GO 3,80 10 00 4.6o 
10 4.72 5 10 4o00 8 10 3.73 10 10 4.60 
20 4.70 5 20 3.96 8 20 3.64 10 20 4.58 
30 4.68 5 30 3.90 8 30 3.53 10 30 4.56 
ho 4.64 5 4o 3.85 3 35 3.48 10 40 4.54 
5o 4.60 5 5o 3.73 Q u 40 3.40 10 5o 4.51 
00 4.59 6 00 3.71 8 45 3,33 11 00 4.50 
10 4.56 6 10 3.63 3 5o 3.23 11 10 4.43 
20 4.52 6 20 3.56 8 55 3,13 11 20 . 4.4o 
30 4.50 6 30 3.43 9 00 3,02 11 30 4.33 
4o 4.48 6 35 3.38 p 2 3.00 11 40 4.31 
5o 4*46 6 40 3.31 11 5o 4.27 
00 4,42 6 45 3.24 12 00 4.22 
10 4.40 6 5o 3.18 12 10 4.17 
20 4.38 6 55 3.09 12 20 4.13 
30 4.36 7 00 3.00 12 30 4,10 

12 40 4.04 
12 5o 4,00 
13 00 3.91 
13 10 3.81 
13 20 3.70 
13 30 3.55 
13 35 3.48 
13 40 3.40 
13 45 3*31 
13 50 3.22 
13 55 3.17 
14 00 3.10 
14 £ 3.03 
14 7 3,00 

Watt Hrs. 149,175 24.997 35.380 
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APPENDS 2 
W Table 4.4b (Sheet 24) 

7„200 - 

Battery 31 
12 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 6.35 

[in. Sec. Volts 
0 2 4*50 
0 5 J4.30 
0 10 4.23 
o 15 4.18 
0 20 4.11 
0 30 4.09 
o 4o 4.oo 
0 50 3.93 
1 00 3.85 
1 10 3.80 
1 20 3,70 
1 30 3.63 

40 3.53 
50 3.49 
00 3.40 

5 3.38 
10 3.32 
15 3.29 
20 3.22 
25 3.18 
30 3.12 
35 3.09 
40 3.02 
42 3.00 

Min. Sec. Volts 
2 42 Start 
2 45 3.95 
2 50 4.oo 
2 55 4.oo 
3 00 4.oo 
3 10 4.00 
*3 20 3.95 
3 30 3.92 
3 4o 3.39 
3 5o 3.82 
4 00 3.79 
4 10 3.73 
4 20 3.68 
4 30 3.60 
4 4o 3.53 
4 5o 3.43 
< 00 3.38 
£ xf. 3.33 
5 10 3.29 
5 15 3.23 
5 20 3.21 
5 25 3.18 

30 3.10 
5 35 3.06 
5 41 3.00 

Min* Sec. Volts 
5 hi Start 
5 45 4.40 
5 5o 4^42 
5 55 4.46 
6 00 4.48 
6 10 4.50 
6 20 4.50 
6 30 4.51 
6 4o 4.49 
6 5o 4.48 
7 00 4.44 
7 10 4.43 
7 20 4.42 
7 30 4.40 
7 4o 4.38 
7 5o 4.33 
8 00 4.30 
8 10 4 « 23 
8 20 4.22 
8 30 4.20 
8 40 4.18 
8 50 4.12 
9 00 4.10 
9 10 4.08 
9 20 4.03 
Q 30 4.00 
9 4o 3.97 
9 5o 3.91 

'lin. Sec. Volts 
10 00 3.90 
10 10 3.84 
10 20 3.80 
10 30 3.73 
10 40 3.72 
10 50 3.69 
11 00 3.61 
11 5 3.57 
11 10 3.54 
11 15 3.50 
11 20 3.47 
11 25 3,46 
11 30 3.43 
11 35 3, til 
11 40 3.40 
11 45 3.37 
11 5o 3,32 
11 55 3.29 
12 00 3.27 
12 r* b 3.22 
12 10 3.19 
12 15 3.15 
12 20 3.11 
12 25 3.03 
12 30 3,04 
12 35 3.02 
12 40 3.00 

'att Krs. 49oB90 36.193 46.138 



f 

( 



APPENDIX 2 
Table 4.4b (Sheet 25) 

7.20: 

Battery 32 
12 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 6,35 

lin. Sec. Volts Min. Sec. Volts Min. Sec. Volts Min. Sec. Volts 
0 2 4.55 3 13 Start 6 6 Start 10 25 3.60 
0 5 4.48 3 15 3.95 6 10 4.38 10 30 3.58 
0 10 U.Uo 3 20 3.98 6 20 4.44 10 35 3.54 
0 15 4.39 3 30 3.97 6 30 4«43 10 40 3.50 
0 20 U.35 3 40 3.93 6 40 4.42 10 45 3.49 
0 30 4.28 3 5o 3.90 6 50 4.41 10 5o 3.44 
0 4o 4.21 4 00 3.88 7 00 4.41 10 55 3.40 
0 5o 4.16 4 10 3.84 7 10 4.40 11 00 3.38 
1 00 4.09 4 20 3.80 7 20 4.38 11 5 3.35 
1 10 4.02 4 30 3.75 7 30 4.37 11 10 3.30 
1 20 3.98 4 40 3.70 7 40 4.30 11 15 3.28 
1 30 3.90 4 50 3.63 7 50 4.28 11 20 3.25 
1 Uo 3.83 00 3.57 8 00 4.25 11 25 3.20 
1 5o 3.75 5 5 3.53 8 10 4.22 11 30 3.18 
2 00 3.67 5 10 3.49 <J 20 4.20 11 35 3.12 
2 5 3.60 5 15 3.45 8 30 4.18 11 40 3.08 
2 10 3.58 5 20 3.40 8 4o 4.16 11 45 3.04 
2 15 3.52 5 25 3.37 8 50 4.10 11 47 3.00 
2 20 3.48 5 30 3.33 9 00 4.05 
2 25 3.41 5 35 3.30 9 10 4.oo 
2 30 3.38 5 4o 3.25 9 20 3.98 
2 35 3.32 5 45 3.20 9 30 3.92 
2 1*0 3.30 5 5o 3.17 9 4o 3.88 
2 1*5 3.27 5 55 3.12 9 50 3.80 
2 5o 3.21 6 00 3.08 10 00 3.75 
2 55 3.17 6 6 3.03 10 rf ? 3.70 
3 00 3.12 6 6 3.00 10 10 3 069 
3 5 3.09 10 15 3.67 
3 10 3.04 10 20 3.62 
3 13 3.00 

Matt Hrs. 61.155 31*. 8 00 37.398 
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APPENDI7 2 
Tabl’d- ^••'-5^. 

TRAY Number 1 

- 7 .202 - 

Charging data for June 1952 test batteries 
after 8 months storage. 

Cycle 5: Charged for 38 hours at'5 amperes" 

On Charge 3*20 p.m. 3/15/53 
Tempera¬ Specific 

Battery Cell Time ture Gravity Vol ts 

IT 1 Mar. 16 35*5 1.320 2.1^1 
2 10:30 a.m. 35.8 1.320 2.41 
3 35® 6 1.312 2.38 

2T 1 35.1 1.310 2.38 
2 35.8 1.315 2.40 
3 34.3 1.320 2.40 

IT 1 9:00 p.m. 38.4 1.293 
2 39.0 1.310 
3 39.3 1.295 

2T 1 39.1 1.289 
2 38.9 1.290 
3 37.9 1.305 

IT 1 4:45 a.m. 39.0 2.40 
2 Mar. 17 39.9 2.41 
3 39.8 2.37 

2T 1 39»8 2.37 
2 39.8 2.39 
3 38.2 2.41 

IT 1 8:50 a.m. 32.5 1.294 
2 33.6 1.320 
3 34.0 1.295 

2T 1 34.0 1.290 
2 33.8 1.290 
3 32.4 1.310 

Off Charge 5:20 a.m. 3/17/53 
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APPENDIX 2. 7.203 
Table :4.5a- Continued (sheet 2) 

TRAY Number 2 
On Charge 3*20 D. m. 3/15/53 

Tempera¬ Specific 
Battery Cell Time ture Gravity Vol ts 

3U 1 Mar. 16 35.0 1.301 2.37 
2 10:30 a.m. 35.2 1.297 2.37 
3 36.0 1.292 2.36 

4U 1 36.4 1.305 2.38 
2 35.5 1.299 2.37 
3 34.1 1.293 2.38 

3U l 9:00 p.m. 38.0 1.280 
2 39.1 1.276 
3 39.0 1.270 

4u 1 39.2 1.285 
2 39.0 1.279 
3 37.1 1.278 

3U 1 Mar. 17 39.0 2.37 
2 4•45 a.m. 39.4 2.37 
3 39.8 2.37 

4U 1 40.4 2.38 
2 39.4 2.37 
3 38.0 2.39 

3U 1 8:50 a.m, 32,6 1.2£3 
2 33.7 1.280 
3 34.3 1.274 

4U 1 34-0 1.288 
2 33.7 1.283 
3 33.0 1.281 

Off Charge 5:20 a.m. 3/l^/53 
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APPENDIX 2. 
Table 4.-{p& Continued 

- 7.204 - 

(sheet 3) 

TPAY Number 3 

Battery 

On 

Cell 

Charge 3*20 p.m. 3 A 3/33 
Tempera- 

Time ture 
Specific 
Gravity Volts 

3U 1 Mar. 16 35.0 1 .306 2.39 
2 10:30 a.m. 35.2 1.308 2.37 
3 36.4 1.300 2.38 

6U 1 35.0 1.298 
1.304 

2.38 
2 35.7 2.39 
3 34.0 1.300 2.37 

1 9:00 p.m. 37.3 1.283 
2 39.2 1.287 
3 39.0 1.279 

6U 1 38.9 1.283 
2 38.0 1.283 
3 36.7 1.279 

3u 1 Mar. 17 38.4 2.39 
2 4:43 a.m. 39.4 2.37 
3 39.7 2 0 3 8 

6U 1 30.7 2.37 
2 38.7 2.39 
3 37.0 2.39 

3U 1 8 :3 0 a. m. 32.3 1.288 
2 33.3 1.29c 
3 34*0 1.284 

6U 1 33.2 1.288 
2 32.9 1.290 
3 

Off Charge 3:20 

32.0 

a.m. 3/17/33 

1.282 
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APPENDIX 2. 1 *' ^ 

Tabled 4. a Continued (sheet 4-) 

TRAY Number 6 
On Charge 3•20 p .m. 3/15/53 

Tempera¬ Specific 
t’q ttery Cell Time ture G-r avi ty Volts 

11T 1 Mar. 16 34.2 1.302 2.38 
2 10:30 a.m. 35.0 1.308 2.38 
3 35.8 1.293 2.36 

12 T 1 36.0 1.298 2.36 
2 35.5 1.305 2.36 
3 34-7 1.107 2.37 

11 T 1 9:00 p.m. 36.0 1.285 
2 37.7 1.282 
3 38.1 1.276 

12T 1 38.6 1.285 
2 38.4 1.287 
3 37.6 1.291 

11T 1 Mar. 17 37.3 2.39 
2 4:45 a.m. 33.7 2.38 
3 39.0 2.33 

12T 1 39.7 2.37 
2 39.5 2.37 
3 38.0 2.39 

11 T 1 8:50 a.m. 31.7 1.288 
2 32.8 1.283 
3 33.1 1.281 

12T 1 33.7 1.288 
2 33.3 i.290 
3 32.0 1.296 

Off Charge 5:20 a.m. 3/17/53 
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- 7 ,206 - 
APPFNDTv 2, 

Tabid P-i-5^0. Continued (sheet 5) 

T^AY Number 7 
On Charge 3:20 p. ,m. 3/15/53 

Tenoera- Specific 
Battery Cell Time ture Gravity ^olts 

13T 1 Mar. 16 3 k.5 1.312 2.38 
2 10:2*0 a.m. 35.8 1.320 2.38 
3 35.6 1.320 2.38 

llijT 1 36.5 1.320 2.38 
2 35.9 1.315 2.38 
3 34.0 1.315 2.38 

13T 1 9:15 p.m. 37.0 1.29S 
2 38.7 1.292 
3 39.1 1.294 

14T 1 39.0 1.297 
2 39.0 1.294 
3 37.6 1.295 

13 T 1 4^50 a.m. 38,2 2.39 
2 Mar. 17 39.7 2.38 
3 39.9 2.38 

14T 1 40.5 2.38 
2 39.6 2.38 
3 37.7 2.39 

13T 1 9:00 a.m, 32.8 1.297 
2 33.7 1.298 
3 33-9 1.298 

lkT 1 34.2 1.301 
2 33.8 1.293 
3 

Off 

32.7 

Charge 5:20 a.m. 3/17/53 

1.300 





APPENDIX 2. 7.20/ 
TaMel4,^r> Continued (sheet 6) 

TRAY Number 8 
On Charge 3^20 p m. 3/15/53 

Tempera¬ Specific 
Battery Cell Time ture Gravity Volts 

i5u 1 Mar. 16 34.7 1.320 2.40 
2 10:40 a.m. 36.4 1.300 2.37 
3 36.0 1.297 2.37 

16U 1 35-9 1.290 2.35 
2 35.8 1.286 2.36 
3 34.0 1.289 2.36 

15U 1 9:19 p.m. 37.9 1.305 
2 39.1 1 ,280 
3 39.7 1.275 

16U 1 39.0 1.270 
2 38.8 1.269 
3 37.3 1.270 

15N 1 Mar. 17 39.0 2.40 
2 [j.i50 a.m. 4.0,0 2.38 
3 40o2 2.37 

16U 1 40.4 2.36 
2 39 06 2.37 
3 37 »7 2.37 

15U 1 9:00 a.m. 32.7 1.306 
2 33.8 1.283 
3 34.3 1 c279 

16U 1 33.4 1.270 
2 33.0 1.273 
3 32,3 1.275 

Off Charge 5:20 a.m. 3/17/53 
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APPENDIX 2. 
Table.4-*.5a Continued 

- 7.208 ~ 

(sheet 7) 

T^AY Number 11 
On Charge 3:20 p, •m. 3/15/53 

Specific Tempera¬ 
Vol ts Oattery Cell Time ture Gravity 

21 T 1 Mar. 16 35.1 1.305 2.39 
2 10:i(.0 a.m. 36.0 1.308 2.36 
3 36.4 1.308 2.35 

22M* 1 36.3 1.302 2.33 
2 35o6 1.310 2.37 
3 34.8 1.303 2.35 

21T 1 9:15 p.m. 37.1 1.300 
2 39.0 1.305 
3 39.1 1.305 

* C\J 
OJ 1 38.7 1.295 

2 38.4 1.295 
3 37.0 1.295 

21 T 1 Mar. 17 38.3 2.41 
2 4^50 a.m, 39.9 2.37 
3 39.9 2.36 

22M* 1 39.9 2.34 
2 39.4 2.38 
3 37.8 2.36 

21T 1 9:00 a.m. 32.5 1.307 
2 33.4 1.306 
3 33.7 1,310 

22M* 1 33.8 1.298 
2 3^.2 1-303 
3 

Off 

31*8 

Charge 5*20 a.m. 3/17/53 

1.301 

M* = MgSO^ + Na^SO^ 
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^pp-PTTjyry 2 “ 7 *209 
Continued (sheet 2) 

TRAY Number 12 
On Charge 3:20 p 

Battery Cell Time 

.m. 3/15/53 
Tempera¬ 
ture 

Specific 
G-ravi ty Vol ts 

23T 1 Mar. 16 35.3 1.315 2.38 
2 10:50 a.m. 36.0 1.320 2.39 
3 36.9 1.320 2.39 

24U 1 36.7 1.298 2.37 
2 36.6 1.298 2.38 
3 34.9 1.301 2.38 

23 T 1 9^20 p.m. 37.9 1.295 
2 39.4 1.296 
3 39.8 1.290 

24U 1 39.7 1.283 
2 39.4 1.278 
3 37 <>6 1.280 

23 T 1 Mar. 17 38.6 2.38 
2 4:55 a.m. .50.2 2.39 
3 40.3 2.40 

24U 1 40.3 2.38 
2 39.9 2.39 
3 38.8 2.39 

23^ l 9:10 a.m. 33.0 1.293 
2 33.0 1.299 
3 34«0 1 < 296 

24u 1 34.0 1.28 0 
2 34.0 1.280 
3 33.2 1.285 

Off Charge 5:20 a.m. 3/17/53 
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APPENDIX 2. 
Tabid 4^2, 

- 7.210 «* 

Continued (sheet 9) 

TRAY Number Ilf. 
On Charge 3:20 p, 

Battery Cell Time 

.m. 3/15/53 
Tempera¬ 
ture 

Snecific 
Gravity Volts 

27T 1 Mar. 16 35.0 1.293 2.36 
2 10:^0 a.m. 35.2 1.310 2.36 
3 36.5 1.298 2.35 

28U 1 36.0 1.288 2.36 
2 35-7 1.291 2.36 
3 33.8 1.280 2.36 

27T 1 9:20 p.m. 38.2 I.276 
2 39.1 1.283 
3 39.0 1.279 

28U 1 38.2 1.270 
2 37.4 1.270 
3 36.1 1.266 

27 T 1 Mar. 17 38.9 2.35 
2 4:55 a.m. 39.8 2.36 
3 39.6 2.36 

28U 1 39.3 2.37 
2 38.3 2.37 
3 36.9 2.37 

27T 1 9:10 a.m. 33.0 1.278 
2 33.2 1.288 
3 33.5 1.280 

28U 1 32.9 1.271 
2 32.4 1.272 
3 31.8 1.270 

Off Charge 5:20 a.m. 3/17/53 
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APPENDIX 2, 
Table^4.51^ Continued 

- 7.211 - 

(sheet 10) 

TRAY' Number 15 
On Charge 3 : 20 p .in. 3/15/53 

Tempera¬ Specific 
Battery Cell Time ture Gravity Volts 

29U 1 Mar. 16 34, T 1.286 2.39 
2 10:50 a.m. 36.Q 1.291 2.38 
3 36.4 1.282 2.39 

30T 1 36.8 1.307 2.40 
2 36.2 1.310 2.37 
3 35.2 1.300 2.39 

29U 1 9:20 p.m. 36.3 1.282 
2 38.2 1.288 
3 39.0 1.275 

30T 1 39.2 1.300 
2 39.1 1.305 
3 37.5 1.295 

29U 1 4?55 a.m. 37.3 2.40 
2 Mar. 17 38.7 2.39 
3 39.7 2.40 

30T l 39.7 2.41 
2 39.8 2.38 
3 38.3 2.39 

29U 1 9:10 a.m. 31.4 1.280 
2 32.7 1.287 
3 33.9 1.276 

30T 1 33.8 1.300 
2 33,8 1.306 
3 32.7 1.296 

Off Charge 5:20 a.m. 3/17/53 
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APPENDIX 2. 
Table l4v5sp., Continued 

- 7,212 - 

( sh e e t 11) 

TRAY Number 16 
On Charge 3:20 p .m. 3/15/53 

Tempera¬ Specific 
Battery Cell Time ture Gravity Volts 

31U 1 Mar. 16 35.5 1.283 2.36 
2 10:50 a.m. 37.0 1.285 2.36 
3 37.2 1.291 2.36 

32T 1 37.2 1.305 2.36 
2 36.2 1.307 2.36 
3 35.0 1.320 2.38 

31U 1 9:20 p.m. 37.3 1.279 
2 39.1 1.274 
3 39.2 1.277 

32T 1 39.2 1.290 
2 38.5 1.280 
3 37.5 1.290 

31U 1 Mar. 17 38.3 2.37 
2 4:55 a • m. 39.3 2.38 
3 39.8 2.38 

32T 1 39.6 2.37 
2 39.9 2.37 
3 38.0 2.39 

31U 1 9:10 a.m. 32.6 1.283 
2 33.7 l .276 
3 34.4 1.282 

32T 1 34*1 1.297 
2 33 .f 1.286 
3 32.) 1.292 

Off Charge 5:20 a.m. 3/17/53 
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APPENDIX 2 7.213 

Table 4,5b, Discharge Data, 5th Cycle 

Battery 1 
Date: 3/17/53 

300 amp Discharge 200 amp dis charge 

0
 

0
 

1—1 amp di scharge 100 amp dif 'charge 

OCY 6„38 

min sec volts min sec vol ts rain sec volts min sec volts 
0 02 4.75 O 43 Start 6 30 Start 12 30 3.58 

05 4.60 55 4.04 35 4.48 35 3.52 
10 4.53 4 4.07 40 4.56 40 3.51 
15 4.53 10 4.05 50 4.58 45 3.50 
20 4.51 20 4.02 7 4.53 50 3.49 
30 4.47 30 3.93 10 4.60 55 3.48 
40 4.44 40 3.91 20 4.60 13 3.46 
50 4.33 50 3.35 30 4.60 C 3.44 

1 4.33 £ 3.30 40 4.58 10 3.42 
10 4.23 10 3 72 50 4.56 15 3.40 
20 4.23 20 3.62 g 4.51 20 3.38 
30 4.17 30 3.53 10 4 53 25 3.36 
40 4.H 35 3.50 20 4I49 30 3.34 
50 4.04 40 3.45 30 4.47 35 3.32 

2 4.00 45 3.40 40 4.45 40 3.30 
10 3.94 50 3« 37 50 4.40 45 3.29 
20 3.33 55 3.32 9 ‘H-« 34 50 3.28 
30 3.79 6 3.26 10 4.32 55 3.26 
40 3.72 5 3.22 20 4.30 14 3.23 
50 3.64 10 3.20 30 4.25 5 3 21 

3 3.53 15 3.14 40 4.20 10 3^19 
5 3.43 20 3.10 50 4.1S 15 3.19 
10 3.44 25 3.05 10 4.12 20 3.18 
15 3.40 30 3.00 10 4.10 25 3.18 
20 3.36 20 4.04 30 3.15 
25 3.30 30 4.02 35 3.11 
30 3.24 40 3.99 40 3.09 
35 3.20 50 3.94 45 3.08 
40 3.11 11 3.90 50 3.06 
45 3.04 10 3.36 55 3.03 
4S 3.00 20 3.32 15 3.01 

30 3.78 05 3.00 
40 3.75 
50 3.71 

12 3.68 
5 3.65 

* 10 3.62 
15 3.60 
20 3.60 
25 3.60 
30 3.58 

Watt hours 75.355 32.713 56.020 
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APPENDIX 2, 
- 7.214 

Table 4.5b (sheet 2) 

Battery 2 
Date: 3/17/53 

300 amp Discharge 200 amp di scharge 100 amp discharge 100 amp discharge 

0 CV 6.36 

min sec volts min sec volts min sec volts min sec volts 
0 02 4.74 5 31 start 8 27 start 15 3.58 

05 4.69 35 3.98 30 4.40 05 3.55 
10 4.64 40 4.00 35 4.50 10 3.52 
15 4*62 50 4.02 40 4.55 15 3.49 
20 4.60 O 4.01 50 4.57 20 3.47 
30 4.59 10 4.00 9 4.57 25 3.44 
40 4.55 20 3.97 10 4,60 30 3.42 
50 4c 50 30 3.90 20 4.60 35 3.39 

1 4.48 40 3.85 30 4.58 40 3.35 
10 4.44 50 3.81 40 4.58 45 3.33 
20 4.40 7 3.75 50 4.54 50 3.30 
30 4.35 10 3.70 10 4.52 55 3.29 
40 4.30 20 3.62 10 4.50 16 3.27 
50 4.29 30 3.53 20 4.50 05 3.24 

2 4.27 35 3,50 30 4.48 10 3.21 
10 4.23 40 3.46 40 4.47 15 3.18 
20 4.20 45 3.40 50 4.45 20 3.14 
30 4.16 50 3.36 11 4.40 25 3.10 
40 4.11 55 3.31 10 4,38 30 3.06 
50 4.08 8 3.28 20 4.35 35 3.01 

3 4.02 05 3.23 30 4.32 37 3.00 
10 4.00 10 3.13 40 4.28 
20 3.95 15 3.12 50 4.23 
30 . 3.90 20 3.07 12 4.21 
40 3.84 25 10 4.20 
50 3.80 27 3.00 20 4.16 

4 3.74 30 4.13 
10 3.70 40 4.08 
20 3.61 50 4.04 
30 3.54 13 4.01 
35 3.50 10 4.00 
40 3.46 20 3.98 
45 3.41 30 3.93 
50 3.39 40 3.88 
55 3.35 50 3.83 

5 3.30 14 3.80 
05 3.27 10 3.77 
10 3.23 20 3.74 
15 3.18 30 3.70 
20 3.12 40 3.65 
25 3.09 50 3.61 
31 3.00 15 3.58 

Watt hours 110.81^ 35.327 54.843 
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APPENDIX 2, Table 4-,5b (sheet 3) 

Battery 3 
Date: 3/17/53 

300 amp Discharge 

OCV 6*32 

300 amp discharge 200 amp discharge 100 amp discha rge 

min sec volts min sec volts min sec volts min sec volts 
0 02 TJIo 5 50 ~J773 ~T~“ "“oil "start 9 03 start 

05 4.82 6 3.70 10 3.98 05 4.20 
10 ]4.o80 10 3 o62? -20 4.00 10 4.40 
15 4.78 20 3o5U 30 4.00 20 4.53 
20 I4 ® 78 30 3 .46 40 3 o95 30 4.58 
30 U.7U 35 3«U2. 50 3*90 40 4.60 
4o 4.72 ho 3.38 8 3*83 50 4.61 
50 4.70 45 3.29 10 3o75 10 4.6o 

1 4.64 50 3.23 20 3.6 6 10 4.62 
10 4.62 55 3.17 30 3 *55 20 4.62 
20 4.60 7 3al0 35 3«50 30 4.60 
30 4. 59 Oil 3.00 40 3.44 40 1u59 
ho Uo56 45 3.38 50 4.53 
50 4*54 50 3.30 11 4.5o 

2 4«5o 55 3,20 10 4.48 
10 4.48 9 3 olO 20 4.43 
20 I4.I46 03 3 oOO 30 4.38 
30 h .53 40 4©30 
ho 4.4o 50 4.20 
50 4.38 12 4.12 

3 U.37 10 4.06 
10 4»35 20 4.00 
20 U.32 30 3.93 
30 4*30 40 3c88 
ho 4.28 50 3.84 
50 1+ .22: 13 3.80 

4 4.20 10 3.75 
10 4.15 20 3.70 
20 4.14 30 3.58 
30 I4.10 35 3,52 
ho 4.08 40 3.47 
50 h*>oh 45 3.38 

5 4.oo 50 3.26 
10 3.97 55 3.17 
20 3 o92 1)4 3.04 
30 3*87 01 3 oOO 
ho 3 082 
50 3*73 

Watt hours 148,415 24 .413 34*585- 
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APPENDIX 2, 
- 7,216 

Table 4.5b (sheet 4) 

Battery 4 
Date: 3/17/53 

300 amp Discharge 

OCV 6*36 

200 amp discharge 100 amp discharge 100 amp discharge 

mm sec volts min sec volts min sec volts min sec volts 
02 4.65 P 12 start ~~3T star 6 "IT" 10 5.46 
05 4.58 15 3.98 8 4.50 15 3.44 
10 4.53 20 4.00 10 4.60 20 3.42 
15 4.52 30 4.02 20 4.60 25 3.40 
20 4.5o 40 4.00 30 4.63 30 3.3 7 
30 4.46 .50 3.98 4o 4.65 35 3.33 
40 4.42 6 3.94 50 4.64 40 3.30 
50 4.40 10 3.90 9 4.63 45 3.28 

4.34 20 3.87 10 4.62 50 3.24 
10 4.30 30 3.80 20 4.61 55 3.21 
20 4.28 40 3.72 30 4.6o 15 3.20 
30 4.23 50 3.68 4o 4.60 05 3.18 
40 4.20 7 3.62. 5o 4.59 10 3.15 
50 4.18 10 3.50 10 4.57 15 3.11 

4.13 15 3.48 10 4o56 20 3.09 
10 4.10 20 3.43 20 4.53 25 3.08 
20 4.08 25 3.38 30 4.50 30 3.05 
30 4.03 30 3.30 4o 4.40 35 3.04 
40 4.00 35 3.27 5o 4.46 40 3e02 
50 3.95 40 3.20 11 4.42 45 3.01 

3-90 45 3.13 10 4.38 49 3 o00 
10 3.88 50 3.05 20 4.34 
20 3.85 53 3.00 30 4.30 
30 3.79 4o 4.25 
40 3.72 5o 4.21 
50 3.67 12 4.18 

3.59 10 4.14 
05 3.57 20 4.10 
10 3.53 30 4.04 
15 3.49 4o 4.00 
20 3.47 5o 3.93 
25 3.42 13 3.88 
30 3.39 10 3.32 
35 3.36 20 3.74 
40 3.32 30 3.70 
45 3.28 4o 3.64 
50 3.24 45 3.58 
55 3.20 50 3.54 

3.14 55 3.52 
05 3.09 14 3.50 
10 3.04 05 3.47 
12 3 o00 10 3.46 

Watt hours 102.565 33.050 53.43 7 
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APPENDIX 2, Table 4.5b (sheet 3) 

Battery 5 
Date; 3/17/53 

300 amp Discharge 200 amp discharge 100 amp discharge 100 amp discharge 

ocv 6.38 

min 
~~ 

1 

2 

3 

5 

sec volts min sec volts min sec volts min sec volts 
02 Tr?u 4 20 start 0 " HI start 12 "3HF 
05 5.55 25 3.98 55 5*55 10 3.82 
10 Uo5o 30 3.99 50 5.55 20 3.78 
15 l*.5o 50 3.99 7 5.60 30 3.75 
20 5.58 50 3.92 10 5.60 50 3.70 
30 5.52 5 3.90 20 5,60 50 3.69 
ho 5.35 10 3 085 30 5.60 13 3.65 
50 5.35 20 3.76 50 5.58 10 3.60 

5.30 30 3.70 50 5.56 20 3.59 
10 5.28 50 3.65 8 5.55 30 3.55 
20 5.22' 50 3.55 10 5.52 35 3.50 
30 4.19 6 3.50 20 5.5o 50 3.59 
ho 1**12 05 3.35 30 5.59 1*5 3.58 
50 5.08 10 3.30 5o 5.58 5o 3.55 

5.02 15 3.25 5o 5=55 55 3.52 
10 U,oo 20 3.22 9 5.50 15 3.5l 
20 3.95 25 3.20 10 5.39 05 3.39 
30 3.90 30 3.3-5 20 5.38 10 3.3 8 
ho 3.85 35 3.10 30 5.35 15 3.37 
50 3* 80 50 3.05 5o 5.32 20 3.36 

3-72 5i 3.00 50 5.29 25 3.35 
10 3*70 10 5o25 30 3.35 
20 3.65 10 5.20 35 3.30 
30 3.55 20 5.18 5o 3.29 
35 3.50 30 5.15 55 3.28 
ho 3*1*9 5o 5cl2 50 3.27 
1*5 3.50 5o 5.io 55 3.25 
50 3*30 11 5.05 15 3.22 
55 3.23 10 5.02 05 3.20 

3.20 20 5o00 10 3.18 
05 3.13 30 3.95 15 3.15 
10 3.02 5o 3.92 20 3.13 
15 3.01 50 3 089 25 3.12 
20 3.00 12 3.85 30 3.10 

35 3.09 
50 3.08 
55 3.07 
50 3.07 
55 3.06 

16 3.05 
02 3.00 

85.250 28,360 61,225 Watt hours 
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APPENDIX 2, Table 4.5b (sheet g) 

Battery 6 
Date: 3/17/43 

300 amp Discharge 300 amp discharge 200 amp discharge 100 amp discharge 

OCV 6.34 

min sec volts min sec volts min sec volts min sec volts 
0 02 h.8(5 "7T“ 3.32 ~~S~ —n starf 8 —3? start 

04 4*64 44 3.28 14 3.99 40 4.44 
10 4.60 40 3.22 20 3.99 40 4.43 
14 4.49 44 3.13 30 3.98 9 4.44 
20 4.43 6 3.12 40 3.94 10 4.48 
30 4.42 04 3.08 60 3.92 20 4.48 
40 4.40 10 3.01 7 3.90 30 4.48 
4o 4.49 n 3.00 10 3.82 40 4.48 

1 4.43 20 3 0 79 40 4.48 
10 4.4o 30 3.72 10 4.47 
20 4.39 4o 3.64 10 4.44 
30 4.33 4o 3.48 20 4.42 
ho 4.30 8 3.47 30 4.40 
40 4.29 04 3.40 40 4.49 

2 4.24 10 3.37 40 4.44 
10 4.22 14 3.28 11 4.39 
20 4.20 20 3.20 10 4.34 
30 4.18 24 3.18 20 4»3'o 
40 4.14 30 3.10 30 4.24 
40 4oio 32 3.00 40 4.22 

3 4.09 40 4.18 
10 4.04 12 4.12 
20 4.01 10 4.04 
30 4.00 20 4.00 
40 3.94 30 3.99 
40 3.90 40 3.90 

4 3.89 40 3.78 
10 3.82 13 3.64 
20 3.80 04 3.60 
30 3.74 10 3.40 
40 3.70 14 3.44 
40 3.64 20 3.40 

4 3.60 24 3.30 
10 3.42 30 3.24 
14 3.40 34 3.20 
20 3.44 40 3.14 
24 3.42 44 3.08 
30 3.40 4i 3.00 
34 3.37 
40 3.32 

Watt hours 123 . .640 28.83 7 36.830 
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APPENDIX 2, Table 4.5b (sheet j 

Battery 11 
Date: 3/17/53 

300 amp Discharge 200 amp discharge 

OCV 6.30 

min sec volts min sec volts 
o- 02 4.70 4 16 start 

05 4.60 20 3‘.90 
10 4.58 25 3.98 
15 4.55 30 3.97 
20 4.53 40 3.99 
30 4.50 50 3.97 
40 4.45 5 3.91 
50 4.40 10 3.88 

1 4.37 20 3,81 
10 4.30 30 3.78 
20 4,28 40 3.71 
30 4.22 50 3.65 
40 4.20 6 3.57 
50 4.13 10 3,53 

2 4.10 15 3.50 
10 4.03 20 3.44 
20 3.94 25 3.41 
30 3.88 30 3.37 
40 3.83 35 3.32 
50 3.75 40 3.28 

3 3.70 45 3.24 
10 3.60 50 3.20 
20 3.53 55 3.15 
30 3.43 7 3,10 
35 3.40 05 3.07 
40 3.38 11 3.00 
45 3.32 
50 o og 
55 3.22 

4 3.18 
05 3.11 
10 3.07 
16 3.00 

Watt hours 8 2. 900 35.183 

amp discharge 100 amp discharge 

sec volts min sec volts 
ll start 13 3.59 
15 4.38 10 3.55 
20 4.40 20 3.50 
30 4.49 30 3.47 
40 4.50 40 3.42 
50 4.51 50 3.40 

4.52 14 3.37 
10 4,51 10 3,32 
20 4.50 20 3.29 
30 4.49 30 3.24 
40 4.47 35 3.22 
50 4,45 40 3.21 

4.42 45 3.20 
10 4.40 50 3.19 
20 4.38 55 3.18 
30 4,34 15 3.16 
40 4.30 05 3.13 
50 4.27 10 3.12 

4.22 15 3.11 
10 4.20 20 3.10 
20 4.18 25 3.09 
30 4.13 30 3.07 
40 4.10 35 3.04 
50 4.08 40 3.02 

4.03 45 3.00 
10 4.00 
20 3.97 
30 3.92 
40 3.90 
50 3.86 

3.82 
10 3.80 
20 3.73 
30 3.69 
40 3.66 
50 3.61 

3.59 

55.375 

.219 
■) 

100 

min 

8 

9 

10 

11 

12 

13 
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APPENDIX 2, Table 4.5b (sheet g) 

Battery 12 
Date: 3/17/53 

VjJ
 

O
 

o
 

amp Dis charge 300 amp di scharge 200 amp discharge 

0
 

0
 

rH amp discharge 

OCY 6 '.32 

min sec volts min sec volts min sec volts min sec volts 
0 02 5.00 6 3.83 - ? ■ 21 start 9 18 start 

05 4.90 10 3.78 25 3.90 20 4.00 
10 4.es 20 3.70 30 3.98 25 4.38 
15 4.38' 30 3,61 40 3.98 30 4.47 
20 4.85 40 3.53 50 3.95 40 4.50 
30 4.82 50 3.45 8 3.92 50 4.52 
40 4.80 n 3.32 10 3.90 10 4.54 
50 4.79 05 3.28 20 3.80 10 4.58 

1 4.75 10 3.20 30 3.70 20 4.58 
10 4.70 15 3.10 35 3.67 30 4.57 
20 4.70 20 3.03 40 3.60 40 4.55 
30 4.66 21 3.00 45 3.52 50 4.52 
40 4.63 50 3.48 11 4.52 
50 4.60 55 3,40 10 4.50 

2 4.59 9 3.33 20 4.49 
10 4.57 05 3.28 30 4.45 
20 4.53 10 3.18 40 4.42 
30 4.50 15 3.07 50 4.40 
40 4.48 18 3.00 12 4.37 
50 4.46 10 4.2 5 

3 4.43 20 4.20 
10 4.40 30 4.10 
20 4.40 40 4.00 
30 4,39 50 3.94 
40 4.32 13 3.82 
50 4.31 10 3.72 

4 4.30 15 3.68 
10 4.27 20 3.62 
20 4.22 25 3.59 
30 4.20 30 3.56 
40 4.17 35 3.53 
50 4.H 40 3.51 

5 4.10 45 3.50 
10 4.08 50 3.50 
20 4.04 14 3.49 
30 3.98 10 3.47 
40 3.93 20 3.42 
50 3.90 30 3.40 

6 3.83 40 3.33 
50 3.23 
55 3.21 
58 3.00 

Watt hours 156. 370 23.933 38.410 
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APPENDIX 2, Table 4.5b (sheet f) 

Battery 13 
Date: 3/17/53 

300 amp Discharge 300 amp discharge 

OCV 6.35 

200 amp discharge 100 amp discharge 

min sec volts min sec volts min sec volts min sec volts 
0 02 4.98 6 3.48 ~ 6 45 start 8 43 start 

05 4.80 05 3.45 50 4.00 50 4.42 
10 4.75 10 3.40 n 3.99 55 4.45 
15 4.70 15 3.39 10 3.99 9 4.50 
20 4.70 20 3.32 20 3.92 10 4.52 
30 4.63 25 3.27 30 3.87 20 4.56 
40 4.60 30 3.20 40 3.80 30 4.57 
50 4.58 35 3,15 50 3.70 40 4.58 

1 4,53 40 3.08 8 3.62 50 4.58 
10 4.50 45 3.00 10 3.50 10 4.57 
20 4.49 15 3.45 10 4.54 
30 4.45 20 3.40 20 4.50 
40 4.42 25 3.35 30 4.50 
50 4.40 30 3.26 40 4.49 

2 4.39 35 3,20 50 4.43 
10 4.36 40 3.10 11 4.40 
20 4.32 43 3.00 10 4.35 
30 4.30 20 4.30 
40 4.29 30 4.22 
50 4.26 40 4.15 

3 4.22 50 4.08 
10 4.20 12 3.98 
20 4.18 10 3.88 
30 4.14 20 3.80 
40 4.10 30 3.75 
50 4.09 40 3.70 

4 4.05 50 3.62 
10 4.00 13 3.54 
20 3.99 05 3.49 
30 3.97 10 3.45 
40 3.90 15 3.35 
50 3.89 20 3.28 

5 3.82 25 3.20 
10 3.79 30 3.08 
20 3.73 33 3.00 
30 3.69 
40 3.62 
50 3.56 

6 3.48 

138. 235 24.057 33.357 Watt hours 
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APPENDIX 2, Table 4,5b (sheets)) 

Battery 14 
Date: 3/17/53 

300 amp Discharge 300 amp discharge 200 arap discharge 100 amp discharge 

OCV 6,38 

min sec volts min sec volts min sec. volts min sec volts 
0 02 4.95 6 3.52 6 55 start 8 58 start 

05 4.75 05 3.50 7 3.90 9 4.40 
10 4.70 10 3.48 05 3.95 10 4.45 
15 4.70 15 3.41 10 3.96 15 4.50 
20 4.70 20 3,38 20 3.99 20 4.50 
30 4.65 25 3.35 30 3.95 30 4.51 
40 4,60 30 3,30 40 3.*90 40 4.55 
50 4.59 35 3.25 50 3.80 50 4.56 

1 4,56 40 3.20 8 3.75 10 4.55 
10 4.53 45 3,18 10 3.65 10 4.55 
20 4.50 50 3.08 20 3.60 20 4.51 
30 4.48 55 3.00 30 3.50 30 4.50 
40 4.45 35 3,42 40 4.49 
50 4.42 40 3.30 50 4.42 

2 4.40 45 3.25 11 4.40 
10 4.38 50 3.18 10 4.32 
20 4.35 55 3.10 20 4.29 
30 4.31 58 3.00 30 4.26 
40 4.30 40 4.20 
50 4.28 50 4.12 

3 4.25 12 4.10 
10 4.20 10 4.03 
20 4.20 20 3.98 
30 4.18 30 3.90 
40 4.12 40 3.75 
50 4.10 50 3.60 

4 4.08 13 3.42 
10 4.05 05 3.35 
20 4.00 10 3.22 
30 3.99 15 3.15 
40 3.97 21 3.00 
50 3.90 

5 3.86 
10 3.80 
20 3,78 
30 3.70 
40 3.66 
50 3.60 

6 3.52 

Watt hours 141. 690 25.140 30.550 
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APPENDIX 2, Table 4.5b (sheet 11) 

Battery 15 
Date: 3/17/53 

300 amp Discharge 300 amp discharge 

OCV 6.37 

nin sec volts min _sec volts 
0 02 4.90 6' 3.81 

05 4.80 10 3.75 
10 4.80 20 3.70 
15 4.80 30 3.60 
20 4.80 35 3.55 
30 4.75 40 3.50 
40 4.73 45 3.44 
50 4.71 50 3.38 

1 4.68 55 3.30 
10 4.65 7 3.23 
20 4.62 05 3.15 
30 4.60 10 3.03 
40 4.58 12 3.00 
50 4.56 

2 4.53 
10 4.50 
20 4.48 
30 4.45 
40 4.43 
50 4.41 

3 4.40 
10 4.37 
20 4.35 
30 4.32 
40 4.30 
50 4.28 

4 4.24 
10 ) 99 
20 4.20 
30 4.17 
40 4.13 
50 4.10 

5 4.07 
10 4.03 
20 4.00 
30 3.97 
40 3.91 
50 3.86 

6 3.81 

152. 280 

200 amp di scharge 100 amp discharge 

nin sec volts min sec volts 
7 12 start 8 24 start 

15 3.90 30 4.55 
20 3.98 35 4.60 
30 3.98 40 4.70 
40 3.88 50 4.75 
50 3.75 9 4.75 

8 3.62 10 4.75 
05 3.52 20 4.75 
10 3.42 30 4.75 
15 3.30 40 4.72 
20 3.12 50 4.70 
24 3.00 10 4.68 

10 4.65 
20 4.60 
30 4.55 
40 4.49 
50 4.40 

11 4.32 
10 4.22 
20 4.01 
30 3.78 
35 3.62 
40 3.52 
45 3.43 
50 3.33 
55 3.24 

12 3.16 
05 3.08 
10 3.00 

14.703 270120 Watt hours 
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APPENDIX 2, Table 4,5b (sheet 12) 

Battery 16 
Date: 3/17/53 

300 amp Discharge 300 amp discharge 200 amp di; scharge 
o

 
o

 
rH

 amp di 

OCV 6.30 

min sec volts min sec volts min sec volts min sec 
0 02 4.95 6 3.94 7 05 start 8 23 

05 4.90 10 3.86 10 3,96 25 
10 4.90 20 3.75 15 4.03 30 
15 4,90 30 3.65 20 4,03 40 
20 4.90 35 3.60 30 4,00 50 
30 4.88 40 3.51 40 3,90 9 
40 4,85 45 3,43 50 3.70 10 
50 4.82 50 3.32 8 3,50 20 

1 4.80 55 3,22 05 3,40 30 
10 4,77 7 3.12 10 3,30 40 
20 4.74 05 3.00 15 3.21 50 
30 4.72 20 3,10 10 
40 4.70 23 3,00 10 
50 4.68 20 

2 4.66 30 
10 4.64 40 
20 4.63 50 
30 4.61 11 
40 4.58 10 
50 4.54 20 

3 4.52 30 
10 4.50 35 
20 4.48 40 
30 4.45 45 
40 4.42 50 
50 4.40 52 

4 4.39 
10 4.36 
20 4.32 

4 4.39 
10 4.36 
20 4.32 
30 4.30 
40 4.25 
50 4.21 

5 4.20 
10 4.17 
20 4.12 
30 4.08 
40 4.02 
50 4.00 

6 3.94 

154. 365 15.953 

i charge 

volts 
start 
4.00 
4.50 
4.60 
4.68 
4.70 
4.70 
4.70 
4.69 
4.65 
4.62 
4.60 
4.54 
4.45 
4.35 
4.25 
4.16 
4.05 
3.90 
3.72 
3.52 
3.40 
3.25 
3.10 
3.02 
3.00 

24.812 Watt hours 
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^APPENDIX 2S Table 4,5b (sheet lj) 

Battery 21 
Date: 3/17/53 

# 

300 amp Discharge 300 amp discharge 200 amp discharge 100 amp discharge 

OCV 6,38 

min sec volts min sec volts min sec volts min sec volts 
0 02 4.90 6 3.90 7 16 start 8 21 start 

05 4.88 10 3,83 20 3=85 25 4,30 
10 4.88 20 3.78 25 3.38 30 4=42 
15 4„88 30 3=69 30 3.88 40 4,50 
20 4,85 40 3.60 40 3,80 50 4,52 
30 4=82 45 3= 52 50 3.70 9 4,52 
40 4,80 50 3=46 8 3.58 10 4.52 
50 4.78 55 3,40 05 3,50 20 4.50 

1 4.72 7 3,30 10 3,41 30 4.48 
10 4.70 05 3,21 15 3.29 40 4,42 
20 4,70 10 3,13 20 3,14 50 4,31 
30 4=68 15 3=02 21 3.00 10 4 23 
40 4=65 16 3,00 10 4I0 
50 4=62 20 4.11 

2 4.60 30 4.08 
10 4.60 40 3=97 
20 4=58 50 3=82 
30 4=54 11 3=60 
40 4.52 05 3.52 
50 4=49 10 3.40 

3 4=46 15 3.38 
10 4=43 20 3.22 
20 4=42 25 3,12 
30 4=40 30 3,03 
40 4=38 31 3,00 
50 4=33 

4 4=30 
10 4.29 
20 4.26 
30 4*22 
40 4=20 
50 4=16 

5 4=13 
10 4,10 
20 4=07 
30 4.01 
40 3=99 
50 3=98 

6 3=90 

155.690 13=093 21„700 Watt hours 
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APPENDIX 2, Table 4.5b (sheet 14) 

Battery 22 
Date: ‘ 3/17/53 

300 i amp Discharge 300 amp discharge 200 amp discharge 
o

 
o

 
l—

1 amp discharge 

ocv t >,37 

min sec volts min sec volts min sec volts min sec volts 0 02 5.20 6 3.85 7 10 start 8 24 stcj.jffc 

05 4.88 10 3,79 15 3 • 90 30 4,48 10 4.88 20 3.70 20 3,92 40 4.56 
15 4,86 30 3.60 30 3.90 50 4,60 20 4,84 35 3.52 40 3.83 9 4.60 
30 4.82 40 3,49 50 3.75 10 4.62 
40 4.80 45 3.42 8 3,62 20 4«6l 
50 4.75 50 3.38 05 3.57 30 4.60 1 4.71 55 3.30 10 3 Z8 40 4.58 10 4.70 7 3,22 15 3 .*30 50 4.54 20 4,68 05 3,14 • 20 3.14 10 4.50 
30 4,65 10 3,00 24 3.00 10 4.42 
40 4,62 20 4.38 
50 4.60 30 4.32 2 4.58 40 4.27 10 4,56 50 4.20 20 4,50 11 4.10 
30 4,50 10 4.00 
40 4,49 20 3,88 
50 4.46 30 3,78 

3 4.43 35 3.72 10 4.41 40 3.68 20 4.39 45 3.60 
30 4,38 50 3,52 
40 4=33 55 3.48 
50 4.32 12 3.39 

4 4.30 05 3,30 
3.0 4,26 10 3.22 20 4.2/+ 15 3.10 
30 4.22 17 3.00 
40 4.21 
50 4.20 

5 4.10 10 4.08 20 4.03 
30 4.00 
40 3.95 
50 3,92 6 3.85 

153.340 15.063 27.063 Watt hours 
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APPENDIX 2j Table 4.5b (sheet 15-) 

Battery #23 
Bate: 3/17/53 

300 amp Dis charge 200 amp Di .s charge 100 amp Discharge 

OGV 6.36 

mirp sec volts min sec volts min sec volts 

5.00 
6 45” start start 

0 2 50 3.92 50 4.42 
5 
10 

4.92 
4 90 55 3.93 55 4 0 53 

15 4.90 7 00 3.99 9 00 4.53 
20 4.89 10 4.00 10 4.53 
30 4.04 20 3.97 20 4.60 
40 4.02 30 3.90 30 4.62 
50 4.70 40 3.33 40 4.63 

1 00 4.76 50 3.73 50 4.61 
10 
on 

4.73 
j. h n 8 00 3.67 lo¬ 00 4.60 

30 
40 

•vO /U 
4.67 
4.60 

10 
15 

3.59 
3.50 

10 
20 

4.60 
4.53 

50 4.50 20 3.47 30 4o58 
2 00 4.57 25 3.33 40 4.53 

10 4.53 30 3.28 50 4.51 
20 4.50 35 3.22 ll 00 4.50 
30 4.47 40 3.15 10 4.47 

3. 

40 
50 
00 

4.43 
4.41 
4.40 

44 3.00 20 
30 

4 c 40 
4.33 

10 4.35 40 4.30 
20 4.32 

12 
50 4.25 

30 4.29 00 4.13 
40 4.23 10 4.11 
50 
00 
10 
20 
30 
40 
50 
00 
10 
20 
30 
40 
50 
00 
05 
10 
15 
20 
25 
30 
35 
40 
45 

,21 
.20 

4 c IB 
4*13 
4o09 
4.03 
4o00 
38 93 

,92 
.35 
,00 
,75 
,§7 
,60 

3.58 
'50 
,43 
,39 
,30 

3.26 
3.10 
3d0 
3.00 

13 

14 

20 
30 
40 
50 
00 
10 
20 
30 
35 
40 
45 
50 
55 
00 
05 
10 
15 
17 

,06 
,99 
,94 
,00 

3.70 
3.72 
3 c 43 
3»53 
3.5-1 
3.49 
3.47 
3.42 
3.30 
3.30 
3o20 
3.H 
3.03 
3 e 00 

143.23$ 24.440 38.462 Watt hours 
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APPENDIX 2, Table 405b (sheet %£) 

Battery #24 
Date: 3/17/53 

o
 

o
 

<r\ amp Di scharge 200 amp Discharge 100 amp Di scharge 

OCV 6,32 
min sec volts min sec volts min sec volts 

5o00 
" "6P'?" start r~ T6~ start 

0 2 55 3.95 .9 00 4,45 
5 4,90 7 00 1.00 10 4,51 10 
1 Z 

0 88 10 4.01 20 4.60 -Lj 
20 

4oOp 
4.82 20 4.00 30 4.62 

30 4.81 30 3.98 40 4.67 
40 4.80 40 3.91 50 4.62 
50 4.76 50 3.84 10 00 4,63 

1 00 
10 

4.71 
4,70 8 00 3.77 10 4,62 

20 4,63 10 3.70 20 4.61 
30 4; 60 20 3.59 30 4.60 
40 4,59 30 3.48 40 4.59 

2 
50 
00 
10 

4.58 
4.53 
4.51 

35 
40 

3.40 
3.32 n 

50 
00 

l 4o >0 
4.56 

20 4.48 45 3.22 10 4.53 
30 4.43 50 3,13 20 4.50 
40 4.42 3.03 30 4.47 
50 4.40 56 3.00 40 4.41 

3 00 4.38 50 4.38 10 
20 
3° 

4.35 
4.32 
4.29 

12 00 
10 

4.32 
4,29 

40 4.2? 20 4.22 
50 4 .‘22 30 4.20 

u 00 4 s 20 40 4.10 
10 
20 
3° 

4,18 
4.13 
4.10 13 

50 
00 

4.02 
.97 

Uo 4.03 10 3,88 
50 4.02 20 3.75 

5 00 3.99 30 3,85 
10 
on 

3.98 
Q CfcQ 35 3.58 

30 
40 

joOV 
3,82 
3.77 

40 
45 

3.52 
3,48 

50 3.70 50 3.40 
6 00 3.65 55 3.32 

10 3.53 14 00 3.30 
20 
on 3.44 

Q qo 05 3,22 

?z 5-0 

S)9S>^ o or? ( 
3.20 

10 
15 

3.15 
3.10 

45 3.12 20 3.02 
50 3.03 21 3.00 
52 3.00 

Watt hours 14 -9.8£ 25o5^3 37o995 
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APPENDIX 2, Table 4.5b (sheet if) 

Battery #27 
Date: 3/17/53 

OCV o 0 3O 

min sec 

*5 
10 
15 
20 
30 
40 
50 

1 00 
10 
20 
30 
40 
50 

2. 00 
10 
20 
30 
40 

. 50 
3 00 

10 
20 
30 
40 
50 

Ll 00 
10 
20 
3° 
40 

£ 00 
10 
20 
30 
40 

, 5° 
6 00 

10 
20 
30 
35 
40 
45 
50 

charge 200 amp Di scharge 100 amp Di scharge 

volts min sec volts min _ sec volts. 
7 3 start 9 3 " start 

4.95 10 4.00 05 4.10 
15 4.05 10 4.40 

4.90 20 4.02 20 4.50 
4". 90 30 4.01 30 4.55 
4?o7 40 4.00 40 4.58 
4«34 
/, nn 50 3.95 50 4.58 
4173 8 00 3.35 10 00 4.58 
4.75 10 3.75 10 4.53 

20 3.85 20 4.53 
4 0 63 
4 66 30 3.5O 30 4.55 
4.65 35 3.45 40 4.52 
'4.62 40 3.40 50 4.50 
4.60 45 3.30 n 00 4.43 
4.58 50 3.20 10 4.40 
4.55 
4,52 
4.51 
4.49 

9 
55 
00 
03 

3.11 
3.02 
3 *00 

20 
30 
40 

4.34 
4c.26 
4.20 

4.45 50 4.11 
4.41 12. 00 4.02 
A 10 3.98 
4.37 20 3.89 
4.34 
4.31 
4.28 

30 
40 

3.75 
3.70 

4.24 50 3.53 
4.22 13 00 3.45 
4.18 
4.15 
4.12 

05 
10 

3.40 
3*35 

4.03 15 3.30 
4.04 20 3.25 
4.00 25 3.20 
3.90 30 3.16 
3.85 35 3.11 
3.80 40 3.07 
3.62 45 3.01 
3.50 47 3.00 

55 
7 00 

03 

3.45 
3.40 
3.30 
3^24 
3.IS 
3.05 
3.00 

Watt hours 151.605 24,57" 32.263 
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APFENDIX 2, Table 4.5b (sheet M) 

Battery #28 
Date: 3/17/53 

300 amp Discharge 

OCV 6 „32 

min sec volts 

02 4.95 
05 4-95 
10 4.98 
15 ■4.98 
20 4.95 
30 4.92 
40 4.90 
50 4.88 
00 4.83 
10 4.80 
20 4.80 
30 4.78 
40 4.75 
50 4.72 
00 4.70 

4.68 10 
20 4.65 
30 4.63 
40 4.60 
W 4.58 
00 4.55 
10 4.52 
20 4.48 
30 4.48 
40 4.45 
50 4.42 
00 4.40 
10 4.38 
20 4.35 
30 4.31 
40 4.29 
50 4.25 
00 4.22 
10 4.20 
20 4.16 
30 4.11 
40 4.08 
50 4.02 
00 3.98 
10 3^90 
20 3.81 
30 3.73 
40 3.63 
50 3.50 

3.40 
3.31 aa 

05 3.23 
10 3.15 15 3.03 
18 3*00 

200 amp Discharge 

min sec volts 
7 18 start 

20 3,80 
25 4c00 

30 4.O3 
40 4.03 
50 3.98 

8 ■ 00 3,90 
10 3.79 

.20 3.67 
30 3.53 
40 3.30 
45 3.05 
46 3.00 

100 amp Discharge 

min sec volts 
8 46 start 

50 4.50 
55 4.60 

9 00 4063 
10 4.48 
20 4.70 
30 4.73 
40 4.72 
50 4.72 

10 00 4.71 
10 4.70 
20 4.64 
30 4.57 
40 4.50 
50 4.45 

11 00 4.40 
10 4.34 
20 4.24 
30 4.00 
35 3.90 
40 3.80 
45 3.73 
50 3.70 
55 3.70 

12 00 3,68 
05 3,61 
10 3.59 
15 3.51 
20 3o48 
25 3.40 
30 3.30 
35 3.22 
40 3.17 
45 3.09 
50 3 <-00 

180400 28,533 Watt hours 159. 325 



(« 

♦ 



7,231 

APPENDIX 2, Table 4.5b (sheet 19) 

Battery #29 
Date: 3/17/53 

0 
0

 CO amp Discharge 200 amp Dis charge 100 amp Discha rge 

ocv 6.30 

min sec volts min sec volts min sec volts min sec volts 

0 
4 9 start 6~ start 

02 4.80 10 4,00 50 4,41 13 50 3,68 
05 4.78 15 4.10 7 00 4.55 14 00 3,66 10 4.75 20 4,10 10 4.58 10 3.84 
15 4,75 30 4,04 20 4.58 20 - 3.62 
20 4,72 40 4,00 30 4.57 30 3.60 
30 4,67 50 3.92 40 4.55 40 3.53 40 4,63 5 00 3.82 50 4.53 50 3.56 
50 4,56 10 3.74 8 00 4,51 15 00 3 0 52 1 00 4.52 20 3.88 10 4.48 10 3.50 10 4,50 30 3,57 20 4.48 20 3.47 20 4.44 35 3.51 30 4.45 30 3.43 30 4.40 40 3.48 40 4.42 40 3.40 
40 4,34 45 3.43 50 4.39 50 3.38 
50 4,30 50 3.39 9 00 4.36 16 00 3,35 2 00 4,24 55 3.35 10 4,34 10 3,33 10 4.20 6 00 3.30 20 4.31 20 3.30 20 4.14 05 3,27 30 4.30 30 3,29 
30 4.09 10 3.23 40 3.28 40 3.27 40 4.00 15 3,20 50 4.25 .50 3.25 50 3,93 20 3,16 10 00 4.22 17 00 3,22 

3 00 3.33 25 3.12 10 7.20 10 3.18 
10 3; 72 3° 3.09 20 4.13 20 3.15 20 3,62 35 3.05 30 4.14 .30 3,10 30 
35 

3.50 
3,45 

40 
45 

H
 O

 
O
 O

 
cm 40 

50 
4.12 
4.10 

35 
40 

3.08 
3.08 40 3.40 11 00 4.08 4^ 3,06 

45 3,35 10 4.06 50 3.04 50 3.30 20 4,04 55 3,02 

4 
55 
00 
r\ r 

3,20 
3.11 

30 
40 

4,01 
4,00 

18 00 
05 

3.01 
3.01 05 3.04 50 3,95 07 3,00 

09 3.00 12 00 3.91 
10 3,89 
20 3.36 
30 eOhj. 

40 3.32 
50 3.80 

13 00 3.78 
10 3.76 

i 20 3.74 
30 3.71 
40 3.70 

Watt hours 85.,44'0 31,057 73*090 
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APPENDIX 2, Table 4.5b (sheet Z$) 

Battery #30 
Date: 3/17/53 

300 amp Discharge 200 amp Discharge 100 amp Discharge 

ocv 6.35 

min sec volts min_ sec volts min _j5ec L volts min sec volts 
- - 7 3 start 8 ’58" start 

0 02 5o00 6 10 3.68 05 3.90 9 00 4,20 
05 4o90 15 3,63 10 3.91 10 4.45 10 4® 90 20 3.60 20 4,02 15 4.50 
15 4,90 ■25 3,54 30 4.02 20 4,58 
20 4c90 30 3:49 40 3.99 30 4,60 
30 4,87 35 3,40 50 3.89 40 4,6l 
40 4183 40 3.33 8 00 3.80 50 4.64 
50 4,80 45 3.30 05 3,75 10 00 4.65 

1 00 4o79 50 3.21 10 3.71 10 4.62 
10 4.76 55 3,13 15 3,65 20 4,60 
20 4,73 7 00 3.04 20 3.60 30 4,59 30 4c 70 03 3 .00 25 3.55 40 4,56 40 4c 66 30 3.50 50 4.53 

2 
50 
00 
10 
on 

4; 64 
4; 62 
4^60 

35 
40 
45 

3.44 
3,35 
3.28 

11 00 
10 
20 

4*50 
4 0 48 
4.42 

3 

/cU 

30 
40 
50 
00 
10 
20 

4,5° 
4,55 
4a 52 
4,50 
1, - i, 7 

4<>44 
4,41 

50 
55 
58 

3.18 
3.05 
3.00 

12 

30 
40 
50 
00 
10 
20 

4,39 
4.33 
4,24 
4,21 
4,15 
4,08 

4 

30 
40 
50 
00 
10 

4; 38 
4,35 

0 32 
4,30 
4"2B 

13 

30 
■40 
50 
00 
10 

4,04 
3,96 
3,85 
3,75 
3,70 

20 4,25 20 3,65 

30 
40 
^0 

4o20 
4; 18 
4 0 — 

30 
35 
40 

3,52 
3.45 
3.38 

3 00 
10 

4ol0 
4;06 

45 
■50 

3«30 
3r20 

20 
30 
40 

4,00 
3,98 
3,90 

14 
55 
00 
05 

3110 
3,04 
3,00 

50 3,82 
6 00 3576 

• 05 3,72 

151,245 23,653 Watt hours 35.593 
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APPENDIX 2# Table 4,5b (sheet 23}) 

Battery ?'f3l 
Dates 3/17/53 

300 amp Discharge 

ocv 6.31 

200 amp Discharge 100 amp Discharge 

J50C volts min sec volts min sec volts min sec volts 
- 3 03 Start 5 "46 Start 

02 4.55 3 05 3«Q8 c' 50 4.40 11 55 3.30 
05 4;40 10 4^00 55 4.43 12 00 3.27 10 4.33 20 4.00 6 00 4.48 05 3,25 
15 4.28 30 4.00 10 4.52 10 3 22 
20 4.24 40 3.98 20 4.52 15 3.20 
30 4;13 

4 
50 3.93 30 4.52 20 3.18 

40 4.11 00 3 0 38 40 4.51 25 3.15 
50 4.05 10 3.31 50 4.50 30 3.09 
00 4.00 20 3.75 7 00 4.49 35 3.05 
10 3.97 30 3.70 10 4.47 40 3.00 
20 3.38 40 3.63 20 4.43 
30 3; 80 50 3.55 30 4.39 
40 3.77 5 00 3.48 40 4.38 
50 3170 05 3.44 50 4.37 
00 3,69 10 3; 40 8 00 4.33 10 3.62 15 3.35 10 4.30 
20 3.44 20 3.30 20 4,23 
30 3°39 25 3.25 30 4*23 
35 3^34 30 3.20 40 4.20 
40 3125 35 3.15 50 4 a 18 
45 3.21 40 3.10 9 00 4.12 
50 3.17 45 3.03 10 4I10 
55 3.10 46 3.00 20 4.06 
00 3l0o 30 4.00 
03 3.00 40 3.99 

lo¬ 

ll 

50 
00 
10 
20 
30 
40 
50 
00 
10 
20 
30 
35 
40 
45 
50 

3.95 
3.90 
3*34 
3.30 
3.73 
3.73 
3.70 
3.62 
3.59 
3.53 
3.46 
3.42 
3.39 
3.37 
3.32 

Watt hours 57.745 33.163 45.325 
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Battery #32 
Date: 3/17/53 

,23k - 

APPENDIX 2, Table 4.5b (sheet 22) 

300 amp Discharge 

OCV 6.32 

200 anro Discharge LOO amp Discharge 

02 
05 
10 
15 
20 
30 
40 
50 
00 
10 
20 
30 
40 
50 
00 
10 
20 
30 
35 
40 
45 
50 
55 
00 
05 
10 
15 
20 
OK 
30 
35 
40 
45 
50 
51 

volts 

4; 60 
4.53 
4.50 
4.47 
4.43 
4.38 
4o°32 
4.30 
4.22 
4.18 
4.12 

3.66 
3.62 
3.59 
3.54 
3.50 
3^47 
3^43 
3.40 
3 
3 
3 
3 
3.15 
3'ol0 
3.07 
3.02 
3.00 

,36 
>31 
,24 
;20 

51 
55 
00 
10 
20 
30 
40 
50 

.00 
10 
20 
30 
35 
40 
50 
55 
00 
05 
10 
15 

.20 
25 
30 
35 
40 
45 
50 
51 

volts 
Start 
3.G2 
3.93 
3.99 
3.99 
3.96 
3.39 
3.34 
3.30 
3.73 
3.69 
3.62 
3.60 
3.57 
3. 
3; 
3. 
3. 
3; 

50 
47 
44 
.40 
36 

3.32 
3.23 
3; 22 
3.20 
3.17 
3.10 
3.07 
3.02 
3.00 

min sec volts min __sec volts 
* 6 51 Start - 

6 55 4,35 13 20 3.38 
7 00 4.42 30 3.30 

10 4.47 40 3.25 
20 4.48 50 3.20 
30 4.48 14 00 3.13 
40 4.49 05 3«10 
50 4,49 10 3.07 

8 00 4,48 15 3.03 
3.0 4.46 20 3.00 
20 4.42 

10 

11 

12 

13 

30 
40 
50 
00 
10 
20 
30 
70 

• 50 
00 
10 
20 
30 
40 
50 
00 
10 
20 
30 
40 
50 
00 

.10 
20 
30 
40 
50 
00 
10 

4.40 
4.38 
4.37 
4o30 
4,28 
4;27 
4.25 
4.22 
4.20 
4 * lo 
4;14 
4 a 10 
4,03 
4.04 
4.02 
4.00 
3.97 
3.92 
3.39 
3 084 
3.81 
3.78 
3.72 
3.48 
3.62 
3.58 
3.50 
3i48 
3.40 

36.180 49.413 Watt hours 74. 700 
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APPENDIX 2 

fJable 4,5c 

, - 7.235 - 

» Recovery'Discharge, 5 anp rate to 405 volts, 
March 19, 1953. 

Battery Humber 
Hrs, Min, _2_ _3_ ) 4. ^ 5 _6__ 

OGV 6,18 6,12 6,11 6.14 
; 

co
 

1 
h

. 
i 

^
 6„ 14 

0 05 6.01 6.00 6.00 6,00 6.00 6-00 
0 15 6.02 6.00 6,00 6.00 6.00 6.01 
0 30 6* 01 6.00 6.00 . 6.00 6.00 6o00 
1 GO 6„00 5,97 5.97 5.97 5,97 5,98 
1 30 6.00 5,93 5,94 5.92 5a92 5,96 
2 00 5.96 5o91 5.91 5.90 5! 91 5,93 
2 30 5.91 5.90 5,90 5,89 5.89 5.90 
3 00 5e90 5.89 5.39 5,88 5.88 5.89 
3 30 5.88 5.85 5,84 5.83 5.83 5.88 
4 00 5.86 5.83 5.83 t. 81 5,81 5.86 
4 30 5.32 5.80 5.31 5.80 5.79 5.82 
5 00 5.80 5* 80 5.80 5.79 5,78 5,80 
5 30 5.78 5c 76 5.77 5.75 5.73 5.78 
6 00 5.72 5.72 5,72 5,71 5,70 5.75 
6 30 5o70 5*70 5,70 5.70 5.68 5.71 *7 00 5.69 5.69 5.69 5,67 5.64 5.70 
7 30 5.63 5,67 5.68 5,65 5.62 5,68 Q 0 00 5,6o 5,62 5.62 5.6i 5,6o 5.65 
8 30 5.56 5.6o 5.6i 5.60 5.58 5.6i 
8 45 5.5o 5.60 5.60 5.57 5.52 5.60 
9 00 5.48 5.57 5,59 5,55 5.51 5.58 
0 15 5.43 5.58 5.52 5,5o 5.58 
9 30 5«4o 5,51 5.55 5.51 5.48 5.56 
9 45 5,31 5,5o 5.52 5,5o 
9 47 5,47 5.52 

10 00 5.30 5,48 5.51 5.48 5,43 5.50 
10 18 5.20 5.45 5.50 5.45 
10 20 5.40 5.50 
10 30 5.18 5.40 5,48 5.42 5.33 5.48 
10 45 5,. 08 5.39 5.45 5.4o 5,33 5.45 
11 00 5.oi 5.33 5.43 5.39 5,30 5.4o 
11 18 4,90 5.00 5.40 5.31 5.23 5.38 
11 30 4.82 4.10 5.33 s 90 5.20 5,32 
11 45 4.70 5,32 5.20 4,90 5.25 
11 55 4.50 
12 00 4.60 5.25 5.08 4.88 
12 08 4.50 
12 15 4.5o 4.75 4.85 
12 16 4,5o 
12 30 4.68 
12 48 4.50 

-p -p 

• hours 343.755 326.275 349,735 3560810 337.825 346.375 
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APPENDIX 2S Table U*5c (sheet 2) 

Battery Number 
Hrs Kin. n 12 13 1U 16 

007 6e10 6.10 6.12 6.1U 6.16 6.11 

0 0$ So99 So 99 6.00 6.01 6,01 6.00 
0 lb 6.00 6.00 6.00 6.01 6.02 6.00 
0 30 S,98 So 98 6.00 6.00 6.01 6.00 
T_ 00 S«9U So9U So99 6.00 6o00 Sj. 98 
1 30 So 91 S.92 S* 96 S*98 S.99 Sc9S 
2 00 S»89 S.90 S.92 S.9U S. 96 So 91. 
2 30 S, 88 S.90 So 90 S.92 S.9U S.90 
3 00 s.eu So 88 So 89 S, 90 So 91 S.90 
3 30 Sj82 S.8U S. 86 S. 89 So 90 S. 88 
U 00 S* So S.31 S.es S. 88 S.89 So 8U 
U 30 So 78 S. 8o S. 82 So 83 S.8U So 80 
S 00 S.76 So 79 So 82 So 83 S.8U So 80 
S 30 S.72 S. 78 S, 80 So 80 So 81 S. 79 
6 00 So 70 S» 73 S.76 So 78 S.80 S*7S 
6 30 So 68 So 70 So 72 S.76 Sc 78 Sc 72 
7 00 S* 66 So 69 So 70 S.72 S.7S S.70 
7 30 So 62 So 67 So 69 S. 70 S.72 Sc 69 
8 00 S.6o S,6S S067 S. 69 s. 70 S. 66 
8 30 S.S6 S,62 S.6S S. 68 S. 68 S.63 
8 US S«S2 S061 So 62 So 6S S. 66 Sc 61 
9 00 si Si S, 60 S.6i So 63 S. 63 So 60 
9 IS So So SoS8 S.60 S.61 Sc 61 So 60 
9 30 SoU9 SeS7 S.6o So 61 S.61 S0S9 
9 U7 5.U7 So S3 
9 U8 So S9 S. 60 S.60 s.ss 

10 00 S.U3 S.S2 
10 03 s.su So S3 S.S8 S.S2 
10 20 S.Uo S. So So Si s. ss ScSS S.So 
10 30 S,39 S. So S. So S.S2 So Si Sc so 
10 US S.3U s„us S. So S.S2 S.U8 S.U7 
11 00 So 32 S^-US S.U6 So so S.2S S.UO 
11 oS U.So 
11 18 S,2U ScUo 
11 30 So 20 SoUQ SoU3 3«U8 So 33 
11 US Solo S.38 S.Uo S. US S« 30 
12 00 S. 02 Sc 32 S.39 S.Ui S.19 
12 is U. 90 So 30 S.3S S.Uo U.So 
12 30 U. 78 S. 22 So 30 S.38 
12 US U,60 So 18 S,2S S.32 
12 ss U.So 
13 00 S. 10 S*l8 S. 28 
13 is U. 90 S. oo So 20 
13 18 U.So U.So S.12 
13 30 U. 80 

32 U.So 

Watt hours 36lo8U0 376,810 378o7US 386.26S 320e910 3U9*87S 
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|PPENDIX 2, Table (sheet 3) 

Battery Number 
Hrs i0 Min. 21 22 23 2lx 27 28 29 30 31 32 

ocv 6017 6.19 6.17 6.15 6e10 6012 6.15 6.15 6,18 6aix 

0 05 6.02 6.00 6,01 6.00 5.96 5.97 6.00 6.01 6.00 5.98 
0 13 6.02 6.01 6,02 6.00 5.98 5.99 6X0 6.00 6.00 5,98 
0 30 6.02 6.01 6.01 6„C0 5.97 5.98 5,99 6.00 5.98 5,97 
0 1x5 6.01 6.00 6„00 5.99 5.95 5.95 5.98 6.00 5.96 5,9lx 
1 09 6.00 9.99 9.98 5.98 5.92 5.93 5.9lx 5.98 5.9li 5.92 
1 30 9.99 9.98 9,97 5.95 5,91 5.92 5.92 5.96 5.93 5.90 
2 00 <.98 5.9lx 9,93 5,92 5.89 5,90 5.90 5.9lx 5.91 5.90 
2 30 9.99 9.92 9,91 5.90 5.87 5.89 5.88 5.91 5.89 5,88 
3 00 9.9U 9,91 5.91 5.90 5.35 5.88 5,87 5.90 5.85 5,85 
3 30 9.92 5,90 5.90 5.89 5.82 5.81; 5. 81; 9.90 5.83 5.82 
h 00 9.91 9.89 5.89 5.37 5.81 5,83 5.82 5.89 5.81 5.81 
lx 30 9.88 9.86 5,87 5.81x 5.80 5,52 5.80 5.87 5.80 5.79 
5 00 5.87 9,83 5.85 5.83 5.78 5,60 5.78 5.85 5.78 5.77 
5 30 9.89 9.82 5.83 5.80 5.75 5.78 5o 75 5.32 5.75 5.73 
6 00 9.82 9.80 5.80 5.79 5,72 5.75 5.72 5,80 5.71 5,70 
6 30 9.81 9o79 5.79 5.78 5,70 5.72 5.68 5.78 5.69 5,68 
7 00 9.8o 9,78 5.75 5.75 5,68 5.70 5.65 5.75 5.65 5.65 
7 30 9.7 6 5.7lx 5.72 5.71 5.61; 5,68 5.62 5.73 5.62 5.62 
8 00 9,79 9.71 5.70 5.70 5.63 5,67 5.58 5.72 5.59 5,58 
8 30 9.72 9.70 5.70 5.68 5.62 5.65 5.53 5.70 5.55 5,55 
9 CO 9.71 9,69 5.68 5.65 5,58 5.6i 5.1x5 5.68 5.51 5.1x9 
9 19 5c 55 5.59 5.1xl 5.65 5.1x8 5.1x1; 
9 30 9.69 9c 66 5.65 5.61 5,52 5.57 5.36 5.61x 5.1x6 5.39 
9 1x9 9.68 9.6U 5.63 5.6o 5.50 5.52 5.31 5.62 5Jxlx 5.08 
9 99 lx, 95 
9 98 !xc50 

10 00 9.63 9.62 5.61 5.59 5.1x9 5.51 5.29 5.61 5,1x2 
10 18 9.62 9c 60 5.6i 5.51x 
10 20 5Jx8 5.5o 5.20 5,60 5.35 
10 39 9.60 9.99 5.6o 5,52 
10 36 5.1x5 5.1x8 5.12 5.58 5,30 
10 U9 9,6o 9.98 5.6o 5,51 5.1x3 5.1x6 5.io 5.55 5.26 
11 00 9* 60 9.5b 5.55 5.50 5.1x0 5.1x2 5.02 5.52 5.15 
11 19 9.60 9.93 5.52 5.1x8 5,38 5.1x0 lx. 98 5,5i 
11 18 lx. 75 
11 2h lx. 50 
11 30 9.98 9.92 5.5i 5.1x5 
11 32 5.35 5.36 lx.88 5,5i 
11 1x5 9.96 9.9o 5.1x9 5,1x1 5.31 5.30 lx.70 5.50 
12 00 9.93 9.1x9 5.1x9 5JxO 5.30 lx. 90 lx. 60 5.1x8 
12 09 lx, 50 
12 10 lx.5o 
• 2 19 9.91 9.1x9 5.1x5 5,35 5.2lx 5.1xlx 

Continued on follov.ing page 
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Table 4-„5c (sheet 4) 

Battery Number (Continued) 
Hrs. Min0 Ol 61 22 23 25 _27_ 26 _29._ _30__ 31 32 

12 35 5.5o 5o5o 5.5o 5.30 5.15 5.52 
12 15 5.58 5.38 5.38 5.25 5.02 5.5o 
13 00 5*53 5.35 5.37 5.15 Iu5o 5.5o 
13 05 5.85 
13 15 5.55 5,30 5.35 5.5o 5.35 
13 30 5.5o 5.22 5.33 5.33 
13 55 5.38 5.78 5.30 5.30 
13 50 5.50 
15 00 5.35 5.25 5.25 
111 15 5.32 5.20 5.20 
lit 30 5.28 5.12 5.15 
lh 55 5.22 5.05 5.io 
1$ 00 5.07 5.62 5.oo 
15 03 5.5o 
15 08 3 i 6o 5.5o 1 5.75 at I5si5 
15 20 5.5o 

530*910 529*370 367 .595 
Watt hours 395*870 378.315 355*055 k3b*530 

350o655 323*6'?$ 
285* 210 
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Charging data for June 1952 test batteries 
after 8 months storage. 

Cycle 6: Charged for 4 hours at 5 amperes 
TRAY Number 1 

On Charge 12: :45 a.m. 3, /20/53 
Termer a- Specific 

Battery Cell Time ture Gravity Vol ts 

IT 1 20 Mar . 30,5 1.142 2.02 
2 8 :50 a.m. 30o5 1.171 2,04 
3 30.0 1.135 2 „ 02 

2T 1 30.4 1.127 2.00 
2 30,2 1.127 2,01 
3 29 = 7 1,144 2.02 

TRAY Number 2 

3U 1 30.0 1.107 2.00 
2 30.8 1.112 2e 00 
3 30.1 1,10c 1.99 

lit! 1 30o2 1,105 2.0J. 
2 30.5 1.110 2.01 
3 29,8 1.112 2 o 00 

TRAY Number 3 

5U 1 29,8 1,126 2.02 
2 30t2 1.122 2.02 
3 29.7 1.120 2 0 03 

6U 1 29,5 1.114 2,02 
2 29„6 1,118 2.02 
3 29,8 1,116 2,02 

TRAY Number 6 

11T 1 
2 
3 

12T 

29,0 1.117 1.99 
29 0 4 1.120 2 0 00 
29,2 1,115 1.99 

29,6 1.103 1.99 
29^8 1.104 1.98 
29.4 1.102 1=99 

1 
2 
3 

Off Charge 4.‘45 a.m. 3/20/53 
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" 7.2^0 - 

Continued (Sheet 2) 

TRAY Number 7 
On Charge 12:45 aju. 3/20/53 

Temper a- Spe cific 
Battery Cell Time tur e G-ravi ty Volts 

13T 1 20 Mar. 29.8 1.114 2 o 00 2 9:30 a.m. 30.0 1.113 2 0 00 
3 29,9 1.124 2 s 01 

14T 1 30.2 1.121 2.01 2 30.1 1.115 2 pOO 
3 29.8 1.117 2 0 00 

TRAY Number 8 

i5u 1 29*9 I.-I42 2,04 
2 30.5 1,116 2.01 
3 30.0 1.118 2.01 

16U 1 
j_ 30.5 1.105 1.99 
2 30.0 1.094 1.99 
3 29.8 1 =098 2.00 

TRAY Number 11 

21T 1 30.0 1.112 lcQ? 
2 30d 1,110 1.97 
3 29.9 1.121 1.98 

22M * 1 30.2 1.113 1.98 
2 30.0 l .116 1.99 
3 29.3 1.107 1.99 

rMgS0^-Na2S0, 

Off Charge 4:45 a.m. 3/20/53 
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)Table 4.6a 

- 7.2^1 
Continued (sheet 3) 

TRAY Number 12 
On Charge 12:45 a.m. 3/20/53 

Tempera¬ Specific 
Battery Cell Time ture Gravity Volts 

23 T 1 20 Mar . 30.0 1.094 lc97 
2 9:50 a,m, 30.2 1.106 1.97 
3 29.9 1.093 1.97 

2l|U 1 30,2 1.094 1.98 
2 29 «9 1.091 1.98 
3 29.3 1.094 1.93 

TRAY Number 1[|. 

27 T 1 29,5 1.083 1.95 
2 29.6 1.098 1.93 
3 29.1 1.097 1.97 

28U 1 29 a 6 1.106 1.98 
2 29 s0 1,108 l .98 n 28„4 1.097 1.98 

TRAY Number 15 

29U 1 29 02 1.11Z 2 0 00 
2 29=5 1.124 2 0 01 
3 29o7 1.108 1*99 

30T 1 29.7 1o095 1=96 
2 29 0 9 1,100 1.97 
3 29 0 2 1.092 1.97 

TRAY Number 16 

31U 1 30,1 1.129 2.01 
2 30,2 1.140 2.0; 
3 30.2 1.142 2.02 

32T 1 30»4 1.154 2 0 02 
2 30.4 1.140 2 c 00 
3 29.8 1.152 2.02 

Off Charge 4:45 a.mc 3/20/53 
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Table 4.6b - 

- 7,242 - 

Discharge data, 6th cycle. 

Battery 1 
20 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 6.06 

Min, Sec. Volts Min. Sec, 
0 02 3.70 0 17 
0 05 3.65 0 20 
0 10 3.42 0 25 
0 15 3.12 0 30 
0 17 3.00 0 35 

0 40 
0 42 

Volts Min. . Sec. Volts 
Start 0 42 Start 
3.85 0 45 4.40 
3.75 0 50 4.45 
3.62 0 55 4.44 
3.40 1 — 4.40 
3.15 1 10 4*32 
3.00 1 20 4.21 

1 30 4.03 
1 40 3.81 
1 50 3.61 
2 ~ 3.40 
2 05 3.2S 
2 10 3.18 
2 15 3.12 
2 19 3.00 

. 4oQ85> 4*877 10.480 Watt Hrs 
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Table 4.6b (Sheet 2) 

- 7*21+3 - 

Battery 2 
20 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

ocv 6.02 

Min. „ J5 ec«. Volts Min. Sec. Volts Min. Sec. Volts 
0 '"02 3.85 0 20 Start C 55 Start 
0 05 3.69 0 25 3,83 1 -- 4.38 
0 10 3.45 0 30 3,78 1 05 4.40 
0 15 3.22 0 35 3.63 1 10 4-40 
0 20 3.00 0 40 3.50 1 20 4-38 

0 45 3.39 1 30 4,30 
0 50 3.21 1 40 4.22 
0 55 3,00 1 50 4.12 

2 — 4.00 
2 10 3,83 
2 20 3,64 
2 30 3.42 
2 40 3.22 
4, 45 3.14 
2 50 3.00 

Watt Hrs, 1.71*0 6.76; 12.533 
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APPENDIX 2 
Table 4.6b (Sheet 3) 

Battery 3 
20 March 1953 

- 7,244 - 

Discharge 2 ’ate Discharge rate Dis charge : rate 
300 amp 200 amp 100 amp 

OCV ( 3.0 0 

Min. Sec. Volts Min.. Sec. Volts Min . Sec. Volts 
0 02 4.22 0 42 Start 1 05 Start 
0 05 4.15 0 45 3.81 1 10 4.50 
0 10 4.09 0 50 3.73 i 15 4.52 
O' 15 3.98 0 55 3.65 25 4.53 
0 20 3.35 1 — 3.40 1 30 4.51 
0 25 3.72 1 05 3.00 1 40 4.43 
0 30 3.60 1 50 4.30 
0 35 3.40 2 — 4.03 
0 40 3.17 2 05 3.35 
0 42 3.00 o 10 3.62 

2 15 3.12 
2 16 3.00 

Watt Hrs. 13.225 4,533 So 273 
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- 7o245 - 

Battery 4 
20 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 6.02 

Min. Sec. Volts Min. See. 
0 02 3,95 0 22 
0 05 3.73 0 25 
0 10 3.58 0 30 
0 15 3,38 0 35 
0 20 3,15 0 40 
0 22 3.00 0 45 

0 50 

Volts Min. Sea. Volts 
Start 0 ~50 Start 
3.83 0 55 4 >45 
3.78 1 — 4.48 
3.65 1 10 4.47 
3,48 1 20 4.40 
3,23 1 30 4.32 
3.00 1 40 4.20 

1 50 4,01 
2 3,82 
2 10 3.61 
2 15 3.35 
2 20 3.18 
2 24 3.00 

Watt I-Irs, >450 5,467 10c548 
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^ Table 4.6b (Sheet 5) 

Battery 5 
20 March 1953 

Discharge rate 
300 amp 

OCV 6.03 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

Min. Sec. Volts Min. Sec. Volts Min. Sec. Volts 
0 02 3.93 0 21 Start 0 ™ 48 Start 
0 05 3.7 8 0 25 3.83 0 50 4.40 
0 10 3.56 0 30 3.75 0 55 4.47 
0 15 3.33 0 35 3.60 i — 4.48 
0 21 3.00 0 40 3.43 1 10 4.43 

0 45 3.22 1 20 4.33 
0 43 3.00 1 30 4.22 

40 
50 

05 
10 
15 
20 
25 
30 
31 

4.05 
3.83 
3.61 
3.50 
3.39 
3.30 
3.20 
3.10 
3.02 
3.00 

Watt Hrs0 6.150 5.260 11.200 
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- 7*247 

Bat tery 6 
20 March 1953 

Dis charge rate Discharge rate Discharge : rate 
300 amp 200 amp .00 amp 

OCV 6.03 

Min . Sec. Volts Min. Sec. Volts Min- Sec. Volts 
0 02 4*13 0 37 Start 1 08 Start 
0 05 4.03 0 40 3.30 1 10 4.40 
0 10 3.90 0 45 3.79 J- 15 4.43 
0 15 3.72 c 50 3.70 1 20 4.48 
0 20 3.62 0 55 3.58 1 30 4.45 
0 25 3.43 1 — 3.43 1 40 4.40 
0 30 3e29 1 05 3.20 1 50 4.31 
0 35 3.05 1 08 3.00 2 — 4.13 
0 37 3.00 2 10 3.93 

2 15 3.75 
2 20 3.50 
2 25 3.10 
2 26 3.00 

Watt Hrs. 11.. 180 6.087 8.997 
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Table 4.6b (Sheet 7) 

Battery 11 
20 March 1953 

Discharge rate Discharge rate 
3 CO anp 200 amp 

OCV 5.98 

Discharge rate 
100 amp 

Miru Sec, Volts Min„ Sec. Volts Min, Sec. Volts 

0 02 3.65 0 12 Start 0 33 Start 
0 05 3,50 0 15 3.80 0 35 4-4O 
0 10 3.18 0 20 3,65 0 40 4,38 
0 12 3.00 0 25 3.43 0 45 4,38 

0 30 3,20 0 50 4,33 
0 33 3,00 0 55 4-30 

1 — 4« 23 
1 10 4.12 
.1 20 4.00 
1 30 3,83 
1 35 3,78 
1 40 3o70 
1 45 3,64 
1 50 3.59 
1 55 3,50 
2 — 3,46 
2 05 3,40 
2 10 3,33 
2 15 3,28 
2 20 3.16 
2 25 3,09 
2 31 3,00 

4,023 12,422 Watt Hrs 3 Moo 
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Table 4,6b (Sheet 8) 

- 7.21^9 

Battery 12 
20 March 1953 

Discharge rate 
300 amp 

Discharge rat? 
200 amp 

Discharge rate 
100 amp 

CCV 5=95 

Min. Sec, Volts Min, Sec, Volts Min, ,_Sec Volts 

0 02 4.02 0 25 Start 0 55 Start 
0 05 3.90 0 30 3.79 1 00 4.28 
0 10 3.70 0 35 3.70 1 05 4.28 
0 15 3.46 0 40 3 = 55 1 10 4.28 
0 20 3.30 0 45 3.38 n 20 4 * 22 
0 25 3.00 0 50 3.23 l 30 4.15 

0 55 3.00 l 40 4,01 
i 50 3.32 
2 — 3.50 
2 05 3.30 
2 10 3.12 
2 12 3.00 

Watt Hr; 7,1+60 5.740 8,365 
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Table 4.6b (Sheet 9) 

- 7,2^0 

Battery 13 
20 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 6 1.00 

Min. Sec, Volts Min. Sec. Volts Min. Sec. Volts 
0 02 4.03 0 28 Start 1 03 Start 
0 05 3.92 0 30 — 1 05 4.28 
0 10 3.72 0 35 3.80 1 10 4.30 
0 15 3.56 0 40 3.70 1 20 4.30 
0 20 3.40 0 45 3.60 1 30 4.28 
0 25 3.20 0 50 3.48 1 40 4.20 
0 28 3.00 0 55 3.33 1 50 4,08 

1 ~ 3.13 2 — 3.90 
1 03 3.00 2 05 3.73 

2 10 3.61 
2 15 3.43 
2 20 3.25 
2 25 3.00 

Watt Hrs. 8.365 6,717 9.048 
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APPENDIX 2 
Table 4.6b (Sheet 10) 

Battery 14 
20 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 6.00 

Min. Sec. Volts Min. Sec. Volts Min. Sec. Volts 
0 02 4.00 0 27 Start 1 03 Start 
0 05 3.88 0 30 3.80 l 05 4*30 
0 10 3.61 0 35 3.75 1 10 4.30 
0 15 3.45 0 40 3.70 1 20 4.31 
0 20 3.30 0 45 3.60 1 30 4.30 
0 25 3.08 Q 50 3.47 1 40 4.22 
0 27 3.00 0 55 3.33 1 50 4.10 

— 3.13 2 — 3.98 
1 03 3.00 2 05 3.86 

2 10 3.77 
2 15 3.63 
2 20 3.48 
2 25 3.28 
2 30 3.05 
2 31 3.00 

Watt Hrs. 7*915 7.003 9.732 

# 
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Table 4.6b (Sheet 3.1) 

Battery 15 
20 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

ocv 6.05 

Min. Sec. Volts Min. Sec. Volts Min. Sec. Volts 
0 02 4.42 0 58 Start 1 21 Start 
0 05 4.30 1 — 3.88 1 25 4.50 
0 10 4.30 1 05 3.83 1 30 4.62 
0 15 4.20 1 10 3.70 1 35 4.65 
0 20 4.15 x 15 3.43 1 40 4.66 
0 25 4.10 1 21 3.00 1 50 4.63 
0 30 4.00 2 — 4.60 
0 35 3.93 2 10 4.53 
0 40 3.83 2 20 4.43 
0 45 3*70 2 30 4.23 
0 50 3.55 2 40 4.07 
0 55 3.33 2 50 3.85 
0 58 3.00 2 55 3.65 

3 — 3.45 
05 3.25 

3 10 3.05 
3 11 3.00 

Watt Hrs. 19.105 4.570 12.884 

# 
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Table 4.6b (Sheet 12) 

7.253 

Battery 16 
20 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 5.93 

Min. Sec. Volts Min. Sec.. Volts Min. Sec. Volts 
0 02 4.40 ‘ 0 51 Start 1 06 Start 
0 05 4.35 0 55 3.80 1 10 4.50 
0 10 4.26 1 3.60 1 15 4.63 
0 15 4.20 1 06 3.00 1 20 4.68 
0 20 4.10 1 25 4.68 
0 25 4.02 1 30 4.66 
0 30 3.93 1 40 4.60 
0 35 3.82 1 50 4.42 
0 40 3.69 2 — 4.12 
0 45 3.43 2 05 3.75 
0 51 3.00 2 10 3.28 

2 13 3.00 

Watt Hrs. 16. 755 2.883 8.032 

♦ 
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Battery 21 
20 March 1953 

Discharge rate Discharge rate Discharge rate 
300 amp 200 anp 100 amp 

OCV 5.93 

Min. Sec. Volts Min. Sec. Volts Min. Sec. Volts 
0 02 3.83 0 20 Start 0 56 Start 
0 05 3.68 0 25 3.78 1 — 4.22 
0 10 3.40 0 30 3.70 1 05 4.25 
0 15 3.18 0 35 3.60 1 10 4.23 
0 20 3.00 0 40 3.48 1 20 4.21 

0 45 3*36 1 30 4.17 
0 50 3.22 1 40 4.08 
0 55 3»03 1 50 4.00 
0 56 3.00 2 — 3.83 

2 05 3.76 
2 10 3.70 
2 15 3.60 
2 20 3.47 
2 25 3.33 
2 30 3.20 
2 37 3.CO 

Watt Hrs. 5.700 6,876 10.841 

♦ 
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0 Table 4.6b (Sheet 14) 

Battery 22 
20 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 5.97 

Min. Sec. Volts Mir l. Sec. Volts Min. Sec. Volts 
0 02 4.16 0 38 Start 1 06 Start 
0 05 4.10 0 40 3.75 1 10 4.28 
0 10 3.93 0 45 3.73 1 15 4.32 
0 15 3.80 0 50 3.63 1 20 4.31 
0 20 3.65 0 55 3.48 1 30 4.28 
0 25 3.50 1 — 3.28 1 40 4.18 
0 30 3.33 1 06 3.00 1 50 4. CO 
0 35 3.12 2 — 3.80 
0 38 3.00 2 05 3.68 

2 10 3o53 
2 15 3.38 
2 20 3.18 
2 24 3.00 

Watt ; Hrs. 11.575 5.413 8.497 
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Battery 23 
20 March 1953 

Discharge rate 
300 amp 

ocv 5.92 

Min. Sec. Volts 
0 02 4.00 
0 05 3.33 
0 10 3.61 
0 15 3.40 
0 20 3.20 
0 23 3.00 

Watt Hrs. 69790 

Discharge rate 
200 amp 

Min. Sec. Volts 
0 23 Start 
0 25 3.80 
0 30 3.73 
0 35 3.63 
0 40 3.50 
0 45 3.33 
0 50 3.14 
0 54 3.00 

5.970 

Discharge rate 
100 amp 

Ifin. Sec. Volts 
0 54 Start 
0 55 4.28 
1 — 4.30 
1 10 4.30 

20 4.22 
1 30 4.13 
1 40 4.06 
1 50 3.93 
2 — 3.73 
2 05 3.60 
2 10 3.50 
2 15 3.32 
2 20 3.20 
2 25 3.03 
2 26 3.00 

10.017 
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7.2S7 

Battery 24 
20 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

ocv 5.97 

Min. Sec. Volts Min. See. Volts Min. Sec. Volts 
0 02 4.25 0 39 Start ]_ 05 Start 
0 05 4.18 0 45 3.78 1 10 4.40 
0 10 4.03 0 50 3.68 1 15 4.43 
0 15 3.91 0 55 3.52 1 20 4.43 
0 20 3.80 1 -- 3.30 1 30 4.42 
0 25 3.63 1 05 3.00 1 40 4.36 
0 30 3.47 1 50 4.22 
0 35 3.36 2 — 4.07 
0 39 3.00 2 05 3.96 

10 
15 
20 
25 
30 

3.84 
3.72 
3.52 
3.30 
3.00 

Watt Hrs. 12.23'^ 4.99; 9.580 
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Table 4.6b (Sheet 17) 

- 7.2^8 

Battery 27 
20 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 5.92 

Min..Sec. Volts Min. Sec. Volts Min, Sec. Volts 
0 02 4.10 0 29 Start 0 57 Start 
0 05 3.96 0 35 3.73 1 — 4.23 
0 10 3.80 0 40 3.64 1 05 4.30 
0 15 3.60 0 45 3.50 1 10 4.30 
0 20 3.42 0 50 3.36 1 20 4.25 
0 25 3.20 0 57 3.00 1 30 4.20 
0 29 3.00 1 40 4.02 

45 
50 
55 

05 
10 
11 

3.95 
3.83 
3.70 
3.60 
3.36 
3.06 
3.00 

Watt Hrs. 3,7,20 5.330 8.140 
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- 7.259 

Battery 28 
20 March 1953 

Discharge rate Dis charge rate Discharge rate 
300 amp 200 amp 100 amp 

OCV 5.98 

Min . Sec. Volts Min . Sec. Volts Mr l. Sec. Volts 
0 02 4.43 0 52 Start 1 11 Start 
0 05 4.40 0 55 3.80 1 15 4.42 
0 10 4.30 1 — 3.73 1 20 4.52 
0 15 4.22 1 05 3.50 1 25 4.55 
0 20 4.12 1 10 3.12 1 30 4.55 
0 25 4.05 11 3.00 1 40 4.50 
0 30 3.92 1 50 4.40 
0 35 3.81 O <c — 4.12 
0 40 3.68 2 05 4.02 
0 45 3.42 2 10 3.80 
0 50 3.15 2 15 3.42 
0 52 3.00 2 19 3.00 

Watt Ilrs. 17..065 3.717 7.953 
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Table 4.6b (Sheet 19) 

7.260 

Battery 29 
20 March 1953 

Discharge rate 
300 amp 

ocv 6.00 

Min. , Sec. Volts 
0 02 4.22 
0 05 4.16 
0 10 4.03 
0 15 3.90 
0 20 3 o'70 
0 25 3.48 
0 31 3.00 

Watt Hrs. 9.8o5 

Discharge rate 
200 amp 

Min<> Sec. Volts 
0 31 Start 
0 35 3.80 
0 40 3.70 
0 45 3.48 
0 50 3.22 
0 53 3.00 

4.253 

Discharge rate 
100 amp 

Jin^ Sec. Volts 
0 53 Start 
0 55 4.40 
1 — 4.53 
1 05 4.53 
1 10 4.53 
1 20 4.48 
1 30 4.33 
1 40 4.20 
1 50 4.02 
2 — 3.88 
2 10 3.70 
2 20 3.48 
2 25 3.36 
2 30 3^27 
2 35 3.19 
2 40 3.11 
2 45 3.03 
2 48 3.00 

12.540 
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Battery 30 
20 March 1953 

Discharge rate Dis i charge rate Discharge rate 
300 amp 200 amp 100 amp 

OCV 5.91 

Min. Sec. Volts Min .. Sec. Volts Min . Sec. Volts 
0 02 3.80 0 16 Start 0 48 Start 
0 05 3.60 0 20 3.76 0 50 4.20 
0 10 3.30 0 25 3.66 0 55 4.23 
0 15 3.05 0 30 3.51 1 00 4.24 
0 16 3.00 0 35 3.42 1 10 4.21 

0 40 3,28 1 20 4.15 
0 45 3.12 1 30 4.09 
0 48 3.00 1 40 3.98 

1 50 3.84 
2 00 3.70 
2 05 3.60 
2 10 3.45 
2 15 3.33 
2 20 3.22 
2 25 3.05 
2 27 3.00 

. 4,580 6.070 10.638 Watt Hrs 
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APPENDIX 2 
Table 4.6b (Sheet 21) 

Battery 31 
20 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 6.07 

Min. Sec. Volts Min, Sec. Volts Kin. Sec. Volts 
0 02 3.75 0 16 Start 0 44 Start 
0 05 3.56 0 20 3.30 0 45 4.40 
0 10 3.30 0 25 3.70 0 50 4o40 
0 16 3.00 0 30 3,54 0 55 4.40 

0 35 3.40 1 00 4.38 
0 40 3,20 1 10 4.33 
0 44 3.00 1 20 4.29 

1 30 4,16 
1 40 4.02 
1 50 3,88 
1 55 3.78 
2 00 3.70 
2 05 3.60 
2 10 3.47 
2 15 3.35 
2 20 3.23 
2 25 3,12 
2 31 3o00 

Watt Hrs. 4„56o 5.330 11.68^ 
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Battery 32 
20 March 1953 

Discharge rate Discharge rate Discharge rate 
300 amp 200 

OCV 6.05 

Min. Sec. Volts Min. Sec 
0 02 3.73 0 16 
0 05 3.53 0 20 
0 10 3.30 0 25 
0 16 3.00 0 30 

0 35 
0 40 
0 45 
0 49 

Watt Hrs. 4.550 

100 amp 

Volts Min. Sec. Volts 
Start 0 49 Start 

3.SO 0 50 4.40 
3.70 0 55 4.40 
3.55 1 00 4.38 
3.43 1 10 4.33 
3*33 1 20 4.30 
3.18 1 30 4.22 
3.00 1 40 4 c 10 

1 50 4,02 
2 00 3.92 
2 10 3.78 
2 20 3,62 
2 30 3.50 
2 35 3.43 
2 40 3.34 
2 45 3.23 
2 50 3.22 
2 55 3.15 
3 00 3.11 
3 05 3.03 
3 07 3.00 

6.310 14.728 
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D APPENDIX 2 Recovery discharge, 5 amp rate to 4.5 volts. 

Table [1 .6c March *953 • 

Hrs. Min. 1 2 
Battery Number 

3 h 3 6 

OGV 3o99 5o98 5c 97 5.97 5.98 5,98 

0 05 3o80 5.75 5.72 5o7i* 5.78 5,77 
0 15 3o80 5e 75 5o73 5c 71* 5.78 5,77 
0 30 5,76 5.70 5.70 5,70 5o72 5,72 
0 1*5 5„7l* 5,70 5,69 5,68 5o 70 5.70 
1 00 3.72 5c 68 5o66 5,61* 5c 65 5.65 
1 13 3.68 5.63 5.62 5.6i 5.63 5.62 
1 30 5.61* 5.60 5.60 5.58 5.6o 5.6o 
J- 1*5 3.6o 5c 59 5.57 5.56 5o58 5.59 
2 00 3.37 5.57 5.55 5.52 5o53 5.57 
2 13 3.31 5.53 5.52 3,1*9 5.1*9 5.53 
2 30 3. .>40 5o5o 5.5i 5.1*1* 5.1*6 5,5o 
2 ho 3.30 5.1*8 5.1*8 5.1*2 5,1*1* 5.1*8 
2 1*5 5.20 5.1*8 5.1*6 5.1*0 5.hi 50*7 
0 3o 5.io 5.1*7 5.1*5 5.38 5.1*0 5.1*5 
2 33 5. oli 5cii5 5.1*1* 5.35 5.38 5.1*3 
3 00 ii.96 5.1*3 5.1*1* 5.31* 5.37 5.1*o 
3 03 U.91 5.1*0 5.1*2 5.32 5.35 5.38 
3 10 lu81* 5.38 5.1*0 5,26 5.30 5.37 

13 I*. 80 5.38 5.1*o 5.22 5,28 5.35 
3 20 U. 75 5.37 5.1*0 5.21 5.26 5.33 
3 23 I4.70 5.35 5.36 5,10 5.20 5.30 
3 30 I4.66 5.31 5.33 5.05 5.16 5.20 
3 33 U.60 5,28 5.30 i*c92 5.io 1*. 95 
3 40 1a 55 5.20 5.28 1*.73 5.00 1*. 70 
3 ill U.50 
3 U3 ii.50 
3 U3 5.00 5.20 1*.70 1*0 61 
3 U8 ll.50 1*. 50 
3 1*9 5.oi U.50 
3 33 lr.72 
3 37 1*.50 

-Jatt #ours 100.580 105<‘095 110.325 10l*e050 10)40 300 1010810 
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APPENDIX 2 
Table 4.6c 

Hrse Min. 

(Sheet 2) 

11 12 

- 7.265 - 

Battery Number 
13 14 15 16 

OCV 5.97 5.96 5.96 5.97 5.98 5.97 

0 05 5.72 5.70 5.70 5.72 5.78 5.73 
0 15 5.71 5.70 5.70 5.71 5.77 5.72 
0 35 5.67 5.66 5.65 5.66 5.72 5.69 
0 45 5.65 5.62 5.62 5.64 5.71 5.68 1 00 5.62 5.58 5.6o 5.62 5.70 5.65 1 15 5.59 5.56 5.58 5.59 5.68 5.63 1 30 5.55 5.52 5c 55 5.56 5.63 5.6o 1 45 5.5o 5o5o 5.52 5.54 5.60 5.53 
2 00 5.45 5.46 5.50 5.5o 5.58 5.55 
2 15 5.4o 5,43 5.46 5.48 5.53 5.52 
2 30 5.30 5.40 5.42 5.43 5.20 5.5o 
2 36 4.50 
2 40 5.25 5.37 5.39 5.4o 5.49 
2 45 5.20 5.35 5.37 5.39 5.47 
2 50 5.11 5o33 5.35 5.38 5.45 
o 55 5.08 5.31 5.33 5.35 5.42 
3 00 5.02 5.30 5.31 5.32 5.41 
3 05 4.95 5.28 5,26 5.30 5.40 
3 10 4.90 5.24 5.23 5.28 5.39 
3 15 4.85 5.22 5.20 5.21 5.38 
3 20 4.80 5.20 5.15 5.11 5.35 
3 25 4.74 5.18 4.91 4.5o 5.30 
3 30 4.70 5.io 4.50 5,28 
3 35 4.64 5.05 5.22 
3 4o 4o6o 4.83 5.14 
3 45 4.53 4.50 4.75 o 48 4.5o 
3 5o 4.5o 

Watt hours 101.300 101O830 95,685 930880 72*775 105*500 
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£ APPENDIX 2 

Tattle 4.6c (Sheet 3) 

Battery Number 
Hrs« Min, 21 22 23 24 27 28 29 30 31 32 

OCV 5.85 5.85 5.85 5.89 5.84 5.88 5.90 5.82 5.95 5.95 

0 o5 5.70 5.71 5.70 5.73 5.70 5.75 5o 80 5.69 5.80 5.80 
0 15 5.68 5.71 5.69 5.72 5.68 5.73 5.78 5.67 5.79 5.80 
0 30 5.65 5.70 5.64 5.70 5.66 5.71 5.74 5.63 5.76 5.76 
0 45 5.61 5.67 5.62 5.68 5.61 5.70 5.71 5.60 5.72 5.72 
1 00 5.57 5.63 5.59 5.64 5.59 5.68 5.69 5.55 5.68 5.70 
1_ 15 5.55 5.6o 5.55 5.62 5.57 5.64 5.66 5.53 5.65 5.66 
1 30 5.50 5.56 5.5o 5.60 5.53 5.61 5.62 5.50 5.62 5.64 
1 45 5.48 5.53 5.49 5.59 5.50 5.60 5.57 5.45 5.59 5.6o 
2 00 5.42 5.50 5.42 5.52 5.44 5.56 5.5o 5.4o 5.54 5.58 
2 30 5.32 5.41 5.36 5.49 5.38 5.50 5.25 5.31 5.49 5.50 
2 4o 5.25 5.36 5.28 5.45 5.33 5.48 5.io 5.26 5.45 5.4 7 
2 45 5.22 5.34 5.27 5.42 5.30 5.47 5.oo 5.22 5.41 5.45 
3 00 4.99 5.30 5.21 5.4o 5.25 5.44 4.72 5.15 5.35 5.30 

4.50 at 
3s06 

3 02 4.5o 
3 13 5.10 5.12 5.35 5.19 5.4o 4.50 5.08 5.26 
3 20 4.62 5.08 5.31 5.11 5.38 5.oo 5.20 
3 21 4.50 
3 25 5.oo 5.29 5.07 5.35 4.98 5.16 
3 30 4.90 5.27 4.92 5.31 4.89 4.89 
3 35 4.83 5.24 4.70 5.30 4.80 4*70 
3 38 4.5o 4.50 
3 40 4.70 5.21 5.29 4.63 
3 43 4.5o 
3 45 4.52 5.19 5.25 
3 46 4.5o 
3 5o 5.12 5.12 
3 55 4.83 4.78 
3 56 4.71 4.50 
3 58 4.50 

Jatt hours 82.900 92.085 1080990 108.775 99.715 86.730 
101.420 98c6o5 88.380 100.275 



( 



APPENDIX 2 
Table iu7a'- 

- 7.267 - 
Charging data for June 1992 - Test batteries 
after 8 months storage. 

Cycle 7: Charged for lj.2 minutes at $0 amp. 

24 March 1953 
Battery Number 

1 _ 2_ 3 4 _ 6 
Before starting charge 

Cell 1 1.94 1.90 1.90 1.91 1.93 1.92 
OCV 2 1.95 1.92 1.91 1.92 1.92 1.92 

3 1.39 1.93 1.89 1.91 1.92 1.91 

Cell 1 27.6 28.6 27.9 28.0 27.1 27.0 
Temp. 2 23.0 28.0 28.5 28cl 27.7 27,3 

3 

Battery voltage during 

28.5 

charge 

27.6 28.0 27.0 27.0 26.2 

OCV 5,78 5.75 5.71 5,73 5.78 5.75 
Min. 

2 7.32 7.08 6.30 6.96 7.00 6,85 
5 7.25 7.00 6.75 6.90 7,00 6.30 

10 7.16 6.98 6.73 6.90 7.00 6.80 
15 7.18 7.00 6.75 6.90 7.00 6.85 
20 7.22 7.00 6.80 6.98 7,05 6.90 
25 7 22 7.00 6.80 7.00 7.03 6.90 
30 7.25 7.05 6.30 7. CO 7.10 6.95 
35 7.25 7.05 6.32 7.00 7.12 6.95 
40 
42 

7.25 
OFF 

7.05 6.85 7.05 7.15 7.0C 

Temperatures 
Cell 1 30.0 34.0 30.2 31.3 33.8 31.3 

At 30 min„ 2 31.0 31.2 30o8 30.0 31.0 29.8 
O 35.8 31.2 31.0 31.2 30.7 28.9 

Cell 1 31.8 35.6 32.0 34,0 35.0 34.0 
At 42-50 min. 2 32.8 32.4 32.0 32.0 33.0 31.0 

3 37.8 33.2 33.0 33.0 32.0 30.2 

Specific Gravity* 
Cell 1 1.170 1.158 1.133 1.145 1.156 1.146 

2 1.208 1,160 1.142 1.140 1.148 1.146 
25 March 1953 3 1.177 1.130 1.123 1.133 1.141 1.140 

* For temperatures see p. 7.270a 
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- 7*268 

24 March 1953 

Before starting charge 
Cell 1 

CCV 2 
3 

Cell 1 
Temp. 2 

3 

Battery voltage during 
OCV 
Min, 

2 
5 

10 
15 
20 
25 
30 
35 
40 
42 

Temperatures 
Cell 1 

At 30 min. 2 
3 

Cell 1 
At 42-50 min. 2 

3 

Specific gravity * 
Cell 1 

2 
25 March 1953 3 

Battery Number 

11 12 JLL. JJL 15 16 
1.88 1.89 1.90 1.91 1.96 1.90 
1.91 1,89 1.89 1.90 1.93 1.90 
1.89 1.89 1.91 1.90 1.93 1.90 

26,5 27.1 27.0 28,0 27.1 28.0 
26,7 27.3 27.8 27.8 27.7 28,5 
27.0 26.9 27.4 ' 27.5 28.1 27.8 

charge 
5.70 5.68 5.70 5.72 5.82 5.70 

7.20 7.00 6.90 6.90 6,85 6.90 
7.10 6.90 6.85 6.90 6.65 6.60 
7,05 6.89 6.88 6o90 6.70 6.60 
7.05 6.85 6.85 6c 88 6.70 6.60 
7.10 6.90 6.90 6.95 6.75 6.65 
7,10 6.90 6.90 6.95 6,78 6965 
7.10 6,90 6.90 6.95 6.80 6.68 
7.10 6.90 6.92 6.95 6.85 6.70 
7.12 
OFF 

6.90 6.95 6,95 6.88 6.75 

33 08 31.0 31.1 32s0 31.0 31.9 
30.0 30.2 31,6 31,5 30,6 30,9 
30,5 31,0 32.5 31,9 31,1 30.4 

34,2 32.2 31.5 32,8 31,6 32.5 
31.2 31.5 32„2 32,0 31.5 31,8 
32.0 32,0 33.2 32.4 32.0 31,0 

1.145 1.140 1.142 1.160 1.182 1.131 
1.156 1.135 1.147 1.147 1.160 1.115 
1,152 1.140 1.156 1.150 1,150 1.122 

REMARKS: At 1 minute, treated gassing, untreated not gassing. At 10 
minutes, treated gassing more than untreated. 

* For temperatures see p. 7.270a 
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24 March 1953 
Battery Number 

21 _22_ 23 24 _ 27 
Before starting charge 

Cell 1 1.91 1.90 1,88 1*90 1.87 
OCV 2 1,90 1.92 1.89 lo90 1.90 

3 1.90 1.90 1.89 1,90 1,90 

Cell 1 27„5 28.0 27.6 28,2 26.5 
Temp, 2 27.6 27.6 27,9 27,5 27,2 

3 28.6 26.8 27,6 26.9 27.0 

Eatterv voltage during charge 
OCV 5.72 5.72 5,69 5.73 5.70 
Min. 

2 7.08 6.83 6.90 6.70 6.92 
5 6,99 6.80 6.85 6,70 6.87 

10 6095 6,80 6.82 6.70 6.85 
15 6.92 6.78 6.80 6.71 6.79 
20 6.94 6.80 6,84 6,72 6.80 
25 6,94 6r82 6.84 6,74 6,80 
30 6f, 95 6.85 6.85 6,77 6,83 
35 6.96 6.86 6.85 6.79 6.84 
40 6.96 6.87 6,86 blso 6.85 
42 OFF 

Temperatures 
Cell 1 30o6 30o6 30,0 30.8 30.3 

At 30 min. 2 31,7 31.2 31,0 30o0 31.0 
3 32,0 30.3 31.4 2908 30.4 

Cell 1 31.4 32.0 31,1 
At 35 min. 2 32.7 32.2 30e8 

3 32.8 31,0 31o0 

Cell 1 31.7 32,2 30.6 32,2 30.9 
At 42-48 min. 2 33,0 32.4 31.9 31.3 3U9 

3 33,0 31,4 32a 30,8 31*3 

Specific Gravity-''- 
Cell 1 1.160 1.151 1,116 1.112 1.112 

2 1,162 1.156 1.142 1.118 1.131 
25 March 1953 3 1.165 1.145 1.131 1015 1.137 

“X- 

■ 28 

1.90 
1.91 
1.90 

27.1 
26,3 
25.9 

5.72 

6.70 
6.70 
6.70 
6,68 
6,68 
6.71 
6.72 
6.75 
6.76 

3,00 
29 o0 
28.8 

30o4 
30.0 
30„0 

31.0 
30-1 
29.8 

1.132 
1,140 
1.120 

For temperatures see p. 7.270a 
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Table Ua7 a 

(Sheet h) 

Battery Humber 

30 31 32 
Eefore starting: charge 

Cell 1 1.92 1.88 1.94 1.94 
CCV 2 1,94 1.90 1.94 1.93 

3 1.92 1.88 1.95 1.94 

Cell 1 27.1 27.8 27 „8 28.1 
Temp. 2 27.0 27.8 27„8 28,0 

3 27.3 27.0 27.9 27.2 

Battery voltage during charge 
OCV 5.80 5.68 5,86 5.84 
Min. 

2 6.85 7.08 7,08 7.10 
5 6.82 7.00 7,10 7.10 

10 6.81 6.92 7e10 7.20 
15 6.80 6.87 7,10 7.06 
20 6.85 6.88 7012 7.10 
25 6.88 6,86 7.14 7.10 
30 6.92 6,89 7.16 7.13 
35 6.94 6.89 7.18 7,15 
40 6.95 6.92 7e22 7.18 
42 OFF 

Temperatures 
Cell 1 

At 30 min, 2 
3 

Cell 1 

31,0 
29.8 
30.0 

31.2 

33d 
32.1 
33.0 

33.8 32,8 
At 35 min. 2 32.0 32c 8 34.7 

3 31.8 33,4 31.9 

Cell 1 31o6 31.5 33c3 32.1 
At 42-48 min. 2 30.7 32,4 33,0 35.0 

3 31.0 32.0 34.1 32.2 

Specific Gravity* 
Cell 1 1.146 1.139 1.162 1.197 

2 1.155 1.156 1,162 1.184 
25 March 1953 3 1.142 1.125 1.170 1.194 

For temperatures see p. 7o270a 
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APPENDIX 2 

Table 4«7a (Sheet 5) 

25 March 1953 TEMPERATURES 

Battery Cell 1 Cell 2 Cell 3 

1 29 02 29.9 29.9 
2 29.7 30.0 29.4 
3 29 o4 30.0 29.9 
4 30.0 29.6 29.0 
5 29 <5 29.1 29.0 
6 29 .3 28.9 28 c2 

11 28,0 28 .9 29.0 
12 29 ®0 29.3 29.1 
13 28.9 29.6 29.8 
14 29.4 29.8 29.5 
15 29*9 29.9 29.9 
16 30.0 29.6 29.0 
21 28 »2 29.3 29.3 
22 28.8 29.3 28.8 
23 29.0 29.9 29.8 
24 30.0 29.4 28 .9 
27 28.9 29.1 29.0 
28 29.0 28.5 27.7 
29 27*9 28.6 29.3 
30 29.0 29.1 28.1l 
31 2808 29,3 29.8 
32 29.7 29 o 7 29.0 
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a APPENDIX 2 
W Table lj.7 b- Discharge Data, Cycle 7 

Battery 1 
25 March 1953 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

■0
 

0
 <4 cr\
 

a
 10 

Min0 Sec0 Volts Min 0 Sec* Volts Min 0 Sec* Volts 

0 2 4,15 C 35 Start 1 14 Start 
0 5 4.05 0 £o 3*91 1 20 4,55 
0 10 3»90 0 4-5 3?% 1 25 4,60 
0 15 3oS7 0 50 3 - 75 1 3° 4-59 
0 20 1 o60 0 55 3.63 1 40 45S 
0 25 3,4-5 1 00 3,50 1 kQ 4052 
0 30 3,23 1 5 3,32 2 00 kci-5 
0 35 3„oo 1 10 3ol4- 2 .10 K35 

1 14- 3,00 2 20 4e25 
2 30 4ci6 
2 40 40oS 
2 52' 3; 96 
3 00 3,^5 
3 10 3?74 
3 20 3.62 
3 30 3*51 
3 35 3o44 
3 40 3:3^ 
3 4-5 3,33 
3 50 3.2S 
3 55 3:23 
4 00 3,15 
4 5 3.H 
4 10 3.03 
4 14 3.00 

Watt Hrs, 10o635 7.6S3 19,657 
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Sheet 2' Discharge data, cycle 7 

Battery 2 
25 March 1953 

Discharge rate 
300 amp 

OC V 6 0 03 

Min, Sec. Volts 

d 
5 

10 
15 
20 
25 
30 

8 

jt.15 
4o10 
3,92 
3,90 
3,73 
3,63 
3? 53 
3*39 
3.20 
3 * 00 

Discharge rate 
200 anno 

Min-,-, Sec., Volt; 

45 
50 
55 
00 

5 
10 
15 
20 
25 
26 

Start 
3^9 
3oS2 
3,p 
3,65 
3.53 
3^0 
3,23 
3.03 
3.00 

Discharge rate 
100 amp 

Mln0 Sec. Volts 

Matt Hrs, 13,7?o 

26 
30 

n 
50 
00 
.10 
L-0 
50 
40 
50 
DO 
10 
20 
50 
4o 
45 
50 
55 
00 

3 
30o63 

Start 
4.50 
^56 
4,53 
4^0 
4,59 
4,52 
4,43 
4:33 
4.23 
4,i4 
4.03 
3,^ 
3*73 
3?59 
3*43 
3,36 
3.23 
3*13 
3«05 

,3 eOO 

,700 
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APPENDIX 2 
^ Table U«7 b (Sheet 3) 

Battery 3 
25 March 1953 

Discharge rate Dis charge rate Discharge rate 
300 amp 200 amp 100 amp 

OCV 6*' 02 

Min .. Sec„ Volts Min o Sec., Volts Min .* Sec, Volts 

0 2 4,4.2 1 6 Start 1 32 
35 

Start 
0 5 4,4o 1 10 3*96 1 4,62 
0 10 4,33 1 15 3o92 1 40 

45 
4,75 

0 15 4.29 1 20 3,go 1 4,So 
0 20 4,22 1 25 3,60 1 50 4vgo 
0 25 4,13 1 30 3.20 2 00 4flgl 
0 30 4,12 1 32 30oo 2 10 4,go 
0 35 4,05 2 20 Kil 
0 40 3,93 2 3° 4 72 
0 ^5 3,90 2 4o 4163 
0 50 3,72 2 50 Kw 
0 55 3.60 3 00 4,31 
1 00 3,40 3 10 3,92 
1 5 3.10 15 3,52 
1 6 3«oo 20 3,12 

y 22 3 B00 

Watt Hr So 21. 935 5.273 130710 
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(0- Table lu7 b (Sheet 4) ~ 

Battery 4 
25 March 1953 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

0CV.6 .05 
Min 0 Sec. Volts Min. Sec. Volts Min, Sec io Volts 

0 2 4'12 0 Start 1 IS Start 
0 5 4„oo 0 40 3*S0 1 25 4,6° 
0 10 3,92 0 ^5 3,90 1 30 4,62 
0 15 3> $2 0 50 3,23 1 35 4,62 
0 20 3s70 0 55 3,73 1 40 4,62 
0 25 3s58 n 00 3,60 1 50 4a62 
0 30 3 Ao 1 5 3M 2 00 4,6o 
0 35 3.20 1 10 3,30 2 10 ^53 
0 33 3,00 1 15 3oi3 O 

CL 20 4,46 
1 IS 30oo 2 3° 4,39 

2 40 4? 29 
2 50 4,l6 
3 00 3eQo 
3 5 3'J'J 
3 10 3 
3 15 3,69 
3 20 3e6o 
3 25 3144 
3 30 3? 3p 
3 35 3,14 
3 39 3«oo 

Wat :t Hrs, 11.6SP 7,927 16,33^ 
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.APPENDIX 2 
liable )4o7 b (Sheet 3) - 

Battery 5 
25 March 1953 

Discharge rate 
300 amp 

OCV 6o09 

Min* Sec, Volts 

Discharge rate 
200 amp 

Mirio Sec0 Volts 

Discharge rate 
100 amp 

Min, Sec, Volts 

0 2 4.1,4 0 42 Start 1 24 Start 
0 5 4co6 0 ^5 4,00 i 25 495° 0 10 3,95 0 50 3,91 1 30 4,60 
0 15 3o?2 0 55 1 35 4!62 
0 20 3«73 1 00 3?S0 1 40 4:65 
0 25 3,62 1 5 3<- 66 1 50 4:62 
0 30 304g 1 10 3 c 53 2 00 4:6o 
0 35 3,32 1 15 3,34 2 10 4o55 0 40 3,12 1 20 3 0 20 2 20 465*i- 
0 42 3 © 00 1 24 3o00 2 3° 4,3^ 

2 40 4c24 
2 50 4o09 
3 00 3i96 
3 10 3, go 
3 20 3:63 
3 30 3^-9 
3 35 3,39 
7 
J 40 3,29 
3 4s 3.20 
5 56 3:10 
3 57 3.00 

Watt Hr s0 12, PfO g9420 17.352 

t 



I 
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_APPENDIX 2 
9Table k»7 b (Sheet 6) 

,276 

Battery#6 
25 March 1953 

Discharge rate Discharge rate Discharge rate 
300 amp 200 amp 100 amp 

OCV 6e08 

min sec volts min sec volts min sec volts 
1 02 Start 1 38 Start 

0 02 4,35 1 05 3.95 1 40 4.50 
05 4.30 10 3.92 45 4.60 
10 4,21 15 3,90 50 4.70 
15 4,13 20 3.80 55 4.70 
20 4*10 25 3.62 2 00 4.71 
25 4.00 30 3.48 10 4*71 
30 3.90 35 3*24 20 4.70 
35 3.83 38 3.00 30 4« 65 
40 3.75 40 4.58 
4-5 3.62 50 4.48 
50 3.49 3 00 4.33 
55 3.31 10 4.12 

1 00 3.13 20 3.82 
02 3.00 25 3.50 

30 3,24 
35 3.00 

Watt hours imo 7,307 14,162 



* 
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iTable li*7 b (Sheet 7) «* 

Battery #11 
25 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
3X0 amp 

OCV 6.02 

min sec volte min SJ 

C 27 
0 02 4*10 0 30 

05 4* 00 35 
10 3.80 40 
15 3,66 45 
20 3.43 50 
25 3*15 55 
27 3.00 1 .00 

05 

8. 230 

volts min sec vol.ts 
Start a. 05 Start 
3.90 1 10 4.50 
3,86 15 4*52 
3,72 20 4.52 
3«6l 30 4*52 
3.46 40 4.48 
3.32 50 4*40 
3.16 2 CO 4*33 
3o 00 10 4,24 

20 4.18 
30 4.10 
40 4,00 
50 3® 92 

3 00 3.81 
05 3*72 
10 3,68 
15 3,61 
20 3,, 58 
25 3.51 
30 3.48 
35 3.42 
40 3*38 
45 3*30 
50 3c 27 
55 3.20 

4 00 3.15 
05 3.12 
10 3.07 
17 3.00 

7.413 20,797 Watt hours 
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APPENDIX 2 
Table U b (Sheet 9) 

7*279 - 

Battery 13 
25 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 6.04 

Min. Sec. Volts Min. Sec. Volts Min. J3ec. Volts 
0 02 4,32 1 02 Start 1 42 Start 
0 05 4*28 1 05 3,90 i 45 4.40 
0 10 4.20 1 10 3,88 1 50 4.50 
0 15 4*12 1 15 3.80 1 55 4.52 
0 20 4.06 1 20 3.71 2 00 4* 54 
0 25 3.98 25 3.62 2 10 4,55 
0 30 3.90 1 30 3c43 2 20 4,52 
0 35 3.80 -L 35 3.31 2 30 4.49 
0 40 3.68 JL 40 3 = 12 2 40 4.40 
0 45 3.56 i 42 3.00 2 50 4=33 
0 50 3.41 3 00 4,20 
0 55 3.34 3 10 4*04 
1 00 3.03 3 15 3.94 
1 02 3.00 3 20 3.38 

3 25 3.74 
o. 30 3.60 
o 35 3.42 
3 40 3.20 
3 43 3.00 

Watt Hrs. 19*67? 7,953 14*08( 



I 
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APPENDIX 2 
Table Uo7 b - (Sheet 10) 

7*280 - 

Battery 14 
25 March 1953 

Discharge rate Discharge : rate Die ; charge rate 
300 amp 2 OO amp 100 amp 

CCV 6*06 

Min, , Sec» Volts Min. Sec, Volts Min. Sec. Volts 
0 02 4-33 1 02 Start 1 43 Start 
0 05 4‘28 1 05 3.90 1 45 4.40 
0 10 4, IS 1 10 3.88 1 50 4.47 
0 15 4.10 1 15 3.82 1 55 4.51 
0 20 4.02 1 20 3.72 2 00 4.53 
0 25 3.95 1 25 3.62 2 10 4.55 
0 30 3.83 1 30 3.50 2 20 4.53 
0 35 3.75 1 3.33 2 30 4.49 
0 40 3 »66 1 40 3.18 2 40 4.42 
0 45 3e54 1 43 3.00 2 50 4.32 
0 50 3.41 3 00 4.22 
0 55 3.23 3 10 4.10 
1 00 3.07 3 20 3.92 
1 02 3.00 3 30 3.60 

3 35 3.38 
3 40 3.18 
3 44 3.00 

Watt Hrs• 19*Z3$ 8,156 14.093 
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Table ft <,7 b (Sheet 11) 

7,281 - 

Battery 15 
25 March 1953 

D:, ; charge rate Discharge rate Dis charge rate 
300 snip 200 amp 100 amp 

OCV 

o
 

iH
 

vO
 

Min . Sec. Volts Min. Sec. Volts Min ... Sec. Volts 
0 02 4.63 1 43 Start 2 15 Start 
0 05 4.63 1 45 4.00 2 20 4.70 
0 10 4*60 1 50 4.02 2 25 4.85 
0 15 4.53 1 55 3.98 2 30 4=90 
0 20 4.53 9 00 3.83 2 40 4.91 
0 25 4.50 2 05 3.63 2 50 4.91 
0 30 4.48 2 10 3.33 3 CO 4.91 
0 35 4.43 2 15 3 = 00 3 10 4.90 
0 40 4.40 3 20 4.90 
0 45 4.37 3 30 4.83 
0 50 4.33 3 40 4c 83 
0 55 4.30 3 50 4.81 
1 00 4.26 4 00 4.78 
1 05 4.20 4 10 4.72 
1 10 4.15 4 20 4.63 
1 15 4.10 4 30 4.50 
1 20 4.02 4 40 4.30 
1 25 3.92 4 50 4.08 
1 30 3.78 5 00 3.80 
1 35 3.60 5 05 3.58 
1 40 3.30 c 10 3.23 
1 43 3.00 C 15 3.00 

Watt Hrs. 36.275 6.626 22.373 



n 
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APPENDIX 2 
Table U»7 b (Sheet 12) - 

Battery 16 
25 m~ 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 6 i.02 

Min. Sec. Volts Min. Sec. Volts Min, Sec. Volts 
0 02 4.63 1 23 Start 1 45 Start 
0 05 4.60 1 25 4.00 1 50 4.63 
0 10 4.60 1 30 4.00 1 55 4.80 
0 15 4.57 1 35 3.35 2 00 4.82 
0 20 4.52 1 40 3.45 2 05 4.35 
0 25 4.4S 1 45 3.00 2 10 4.87 
0 30 4*45 2 20 4.37 
0 35 4.40 2 30 4.85 
0 40 4.38 2 40 4.33 
0 45 4.33 2 50 4.79 
0 50 4.28 3 00 4.71 
0 55 4.22 3 10 4=50 
1 00 4.18 3 20 4.20 
1 05 4.09 3 30 3.83 
1 10 3.96 3 35 3.52 
1 15 3.85 3 39 3.00 
1 20 3.42 
1 23 3.00 

Watt Hrs. 29.96 4.510 14.395 
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APPENDIX 2 
Table U.7 b (Sheet 13) 

- 7o283 « 

Battery 21 
25 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 6.02 

Min, Sec, Volts Min. Sec. Volts Min. Sec, Volts 
0 02 4,40 1 08 Start 1 51 Start 
0 05 4,30 1 10 3.85 1 55 4o5 
0 10 4*24 1 15 3.82 2 00 4.42 
0 15 4.18 1 20 3.78 2 10 4*43 
0 20 4.10 1 25 3.69 2 20 4.41 
0 25 4.03 i 30 3.61 2 30 4.39 
0 30 3.98 1 35 3.49 2 40 4.32 
0 35 3.87 1 40 3.34 2 50 4.24 
0 40 3.77 1 45 3.20 3 00 4,14 
0 45 3.66 1 50 3,02 3 10 3,99 
0 50 3.54 1 51 3.00 3 20 3.82 
0 55 3.42 3 30 3.64 
1 00 3.24 3 35 3.53 
1 05 3.11 3 40 3,38 
1 08 3.00 3 45 3,20 

3 48 3.00 

Watt Hrs. 21,655 8,429 13.215 
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APPENDIX 2 
Table lu7 b (Sheet lU) ~ 

Battery 22 
25 March 1953 

Dis charge : rate Discharge rate Dis charge rate 
300 amp O 

/C 00 amp 100 amp 

OCV ' 6,02 

Min .. Sec. Volts Min. Sec. Volts Kin . Sec, Volts 
0 02 4.50 1 12 Start 1 47 Start 
0 05 4.43 1 15 3.90 50 4.40 
0 10 4.40 1 20 3.84 1 55 4.48 
0 15 4.32 1 25 3.80 2 00 4.52 
0 20 4.29 1 30 3.69 2 10 4-55 
0 25 4.22 “1 

-L 35 3c50 2 20 4-53 
0 30 4.16 1 40 3.33 2 30 4.50 
0 35 4,10 1 45 3.13 2 40 4.42 
0 40 4.01 1 47 3.00 2 50 4.32 
0 45 3.92 3 00 4.19 
0 50 3.S2 3 10 4,01 
0 55 3.70 3 20 3.81 
1 00 3.53 3 30 3.52 
1 05 3.37 3 35 3.31 
1 10 3.12 3 40 3.10 
1 12 3.00 42 3.00 

Watt Hrs. 23,89.0 6.943 13.304 
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APPENDIX 2 
£ Table I4.07 b (Sheet l5) 

Battery 23 
25 March 1 953 

Discharge : rate Dis charge 1 ’ate Discharge r ■ate 
300 amp 200 amp 100 amp 

OCV 6.00 

Min . Sec0 Volts Min . Sec. Volts Min . Sec* Volts 
0 2 TTao T r Start 1 1T6” Start 
0 5 U.38 1 10 3.81 1 50 a»32 
0 10 Uo30 1 15 3.80 1 55 a.a2 
0 15 U.22 1 20 3.72 2 00 a.as 
0 20 k'lh 1 25 3.62 2 10 a.as 
0 25 a.08 1 30 3o0 2 20 a.as 
0 30 a. 00 1 35 3.38 2 30 a.a3 
0 35 3.90 1 ao 3.20 2 ao a.ao 
0 ho 3.80 1 a6 3.00 2 50 a.33 
0 16 3.69 3 00 a. 28 
0 5o 3,5a 3 10 a.i3 
0 55 3.ao 3 20 3,98 
1 00 3.22 0 

0 30 3.82 
1 < 3.00 3 ao 3 e 60 

3 a5 3.a9 
3 50 3.Ill 
0 55 3.26 
a 00 3.12 
a r> 

J 3.00 

Watt Hr So 20.. 995 7.997 15.535 
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APPENDIX 2 
Table ho7 b (Sheet l6) 

- 7o286 

Batterer 2U 
25 March 19S3 

Discharge rate Discharge rate Dis charge : rate 
300 amp 200 amp 100 amp 

OCV 6,02 

Min . Sec, Volts Min* Sec* Volts Min . Sec. Volts 
0 2 TTSo 1 lU Start I 51 Start 
0 £ U.U3 1 is 3.90 1 rfrf U,So 
0 10 U.U2 1 20 3,92 2 00 U.60 
0 IS U.36 1 2S 3.91 2 10 U.68 
0 20 U.30 1 30 3.30 2 20 U.70 
0 2S U.2U 1 3S 3e?8 2 30 U*?o 
0 30 U.20 1 Uo 3.SO 2 UO U.67 
0 3S U®12 1 US 3.33 2 SO U.60 
0 ho U.08 1 Si 3.00 7 00 u.su 
0 US 3® 98 3 10 U.U8 
0 So 3.90 3 20 U.38 
0 SS 3*79 3 30 U® 22 
1 00 3*63 3 UO U.03 
1 s 3oU7 3 SO 3.30 
1 10 3*23 U 00 3.U8 
1 lU 3.00 U s 7 OP 

u 10 3»08 
u 12 3.00 

Watt HrSo 2U-.70S 7,Soo 16,817 
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APPENDIX 2 
Table h«7 b (Sheet 17) 

» 7.28,7 - 

Battery 2? 
25 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 5o98 

Min. Sec, Volts Min. Sec. Volts Min,, Sec. Volts 
0 2 UT43 1 O £ Start 1 33 Start 
0 5 h*ho JL 5 3,80 1 35 h. h0 
0 10 h»30 i 10 3«8l 1 ho h.h8 
0 15 U.23 i 15 3,73 1 h5 h.5l 
0 20 U.17 i 20 3.60 1 50 h. 53 
0 25 U.09 i 25 3.h3 1 55 h. 53 
0 30 he 00 30 3.22 2 00 h* 53 
0 35 3.90 1 33 3.00 2 10 ho 51 
0 UO 3.80 2 20 luh-8 
0 h5 3.70 2 30 h* 39 
0 5o 3.55 2 h0 h.2h 
0 55 3.38 2 50 h.08 
1 00 3.lh 3 00 3.80 
1 2 3.00 3 5 3.53 

3 10 3.28 
3 15 3.08 
3 17 3.00 

Watt Iirs* 20,220 6,113 12,112 
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Table bo7 b (Sheet 18) 
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Battery 28 
25 March 1953 

Discharge rate 
3CO amp 

OCV 6,00 

Min, Sec, Volts 

Discharge 
200 amp 

Min. Sec, 

rate 

Volts 

Discharge rate 
100 amp 

Min. See,, Volts 
0 2 I|S6T1 1 21 Start 1 55 Start 
0 5 5,62 1 25 3*90 1 55 5*50 
0 10 5o60 1 30 3.88 1 50 5.70 
0 15 5.57 l 35 3*70 1 55 5,80 
0 20 5.50 l 50 3.50 2 00 5.81 
0 25 5,55 l 55 3.00 2 10 5.82 
0 30 5,51 2 20 5.83 
0 35 5-38 2 30 5.81 
0 ho 5,31 2 5o 5,80 
0 1*5 5.26 2 5o 5,73 
0 5o 5-26 3 00 5.68 
0 55 5.12 3 10 5,53 
1 00 5.03 3 20 5.30 
1 5 3,92 3 30 3.98 
1 10 3.83 3 35 3.60 
1 15 3.52 3 50 3.12 
1 20 3.13 3 51 3.00 
1 21 3.00 

Watt Hr s6 28. 555 5.607 15-758 
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£ Table Ue7 b (Sheet 19) 

Battery 29 
29 March 1993 

Discharge rate 
300 amp 

OCV 6,07 

Min, Sec* Volts 
0 a 4.50 
0 9 hoia 
0 10 hXo 
0 19 U.36 
0 20 h.30 
0 29 L« 23 
0 30 11,16 
0 39 ii,10 
0 ho 3.97 
0 h9 3,80 
0 9o 3,60 
0 99 3,33 
1 l 3.00 

Watt Hr so 20, h69 

Discharge rate 
200 amp 

Min . Sec, Volts 
X 1 Start 
1 9 h«00 
l 10 3.98 
i 19 3.90 
“j 20 3.77 
1 29 3.63 
1 30 3.91 
l 39 3X0 
p ho 3.28 
l h9 3.13 
i 48 3.00 

9.397 

Discharge rate 
100 amp 

Min. Sec, Volts 
1 ~U8 Start 
X 9o ho 98 
1 99 h.6? 
2 00 h.70 
2 10 h.73 
2 20 h® 73 
2 30 h-7l 
n C ho he 69 
2 9o h.62 
3 00 h® 93 
3 10 h.h3 
3 20 4.38 
3 30 4.30 
3 ho 4.20 
3 90 h*08 
k 00 3,98 
k 10 3.39 
h 20 3.80 
h 30 3,70 
h ho 3.6 0 
h 9o 3.91 

00 3X2 
9 9 3.38 
9 10 3.32 
9 19 3,29 
9 20 3,21 
cf 0 29 3,19 
£ 30 3,10 
9 36 3.00 

29,829 
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APPENDIX 2 
Table 47 b (Sheet 20) 

Battery 30 
25 March 1953 

7=290 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 5.98 

Mine Sec* Volts Min. Sec. Volts Min. Sec. Volts 
“0 *"■>> 

c. 11733 00 ' Start 1 Ill Start 
0 £ > 431 I 5 3.83 1 U5 431 
0 10 U® 23 1 10 3.80 1 5o 4U0 
0 15 4l6 1 15 3.72 1 55 44 
0 20 h,.09 1 20 3.61 2 00 4U3 
0 25 L- .00 1 25 3.50 2 10 44 
0 30 3.90 1 30 3.38 2 20 44 
0 35 3*80 1 35 3.20 2 30 44 
0 ho 3.66 1 Ul 3.00 2 1|0 43U 
0 Ii5 3*51i 2 5o 4 29 
0 50 342 J 00 4 20 
0 55 3,22 3 10 409 
1 00 3.00 3 20 3.96 

3 30 3.31 
3 h0 3.61 
■5 50 3.39 
h 1 3.00 

Watt HrSfl 19,180 8.003 .5*862 
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APPENDIX 2 
Table ho7 b (Sheet 21) 

- 7.29-1 

Battery 31 
25 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 6609 

Min, Sec. Volts Min, Sec® Volts Min, SeCo Volts 
0 2 T712 0 ~W Start 1 17 Start 
0 5 5.02 0 ho 3.90 1 20 5*59 
0 10 3*90 0 55 3*90 i 25 5.57 
0 15 3*80 0 50 3»82 1 30 5*59 
0 20 3.68 0 55 3*70 1 50 5*60 
0 25 3*53 1 00 3-60 1 50 5.59 
0 30 3*38 1 5 3,58 2 00 5*53 
0 35 3*18 1 10 3,30 2 10 5*59 
0 38 3*00 1 15 3*12 2 20 5.50 

1 17 3.00 2 30 5.32 
2 hO 1^22 
2 50 5,12 
3 00 5*01 
3 5 3«93 
3 10 3.89 
3 3,80 
3 20 3.72 
3 25 3*65 
3 30 3.58 
3 35 3*59 
3 hO 3*40 
3 55 3*31 
3 50 3*23 
3 55 3*13 
h 1 3*00 

. 11.590 7.760 18.575 Watt Hrs 
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Battery 32 
25 March 1953 

Discharge rate 
300 amp 

Discharge rate 
200 amp 

Discharge rate 
100 amp 

OCV 6*10 

Min- Sec* Volts Min, Sec. Volts Min, Sec, Volts 
O' '2 11720 0 UT" Start 1 ‘ 33 Start 
0 5 h*02 0 h5 3*90 1 35 hoh2 
0 10 3® 90 0 50 3,88 T_ h0 h*hS 
0 15 3.78 0 55 3,82 I h5 hc5o 
0 20 3.63 1 00 3-72 1 50 hr 50 
0 25 3*52 1 5 3.62 1 55 he 5o 
0 30 3*h0 1 10 3.53 2 00 h-h9 
0 35 3.22 1 15 3*h5 2 10 h.h3 
0 ho 3 a 03 1 20 3-27 2 20 h.hO 
0 hi 3.00 1 25 3,22 2 30 ho33 

]_ 30 3-10 2 ho he 23 
1 33 3*00 2 50 h-20 

■3 00 hell 
3 10 h.02 
3 20 3-93 
3 30 3-87 
3 h0 3.75 
3 50 3,63 
h 00 3-51 
h 5 3-hi 
h 10 3«3h 
h 15 3*30 
h 20 3*20 
h 25 3*10 
h 31 3,00 

Watt Hrs* 12* 370 IO0I67 19-732 



( 



- 7,293 - 
APPENDIX 2 Recovery discharges 5 amp rate to 
Table iu7c Ita5 volts 

26 March 1953 

Battery Number 
Hrs, Min. 1 2 3 _b .. 

OGY 6C01 ' 6* 00' 5.96 5.98 

3 5.90 5*86 5,82 5.87 
30 5,88 5o 85 5,81 5.83 

1 00 5« 81 5,80 5,78 5,79 
1 30 5.^79 5.76 5.73 5,75 
2 CO 5c 72 5,71 5,71 5.71 
2 30 5*67 5,68 5o 66 5.67 
3 00 5.60 5.60 5.6o 5.60 
3 30 5.U8 5,52 5.52 5.51 
It 00 5,20 5.38 5# ill 5. ill 
It 10 5 a 00 5*30 5.1t0 5-38 
h 20 U,75 lu6o 5.38 5,30 
U 21 It. 5o 
b 25 >4.50 5.32 5,28 
b 30 5.30 
U 35 5.28 5.20 
It 1|0 5.20 5.10 
b h$ Iu80 5,oo 
b be It, 50 
b bs ii»88 
h 5o It, 75 
b 55 >4,50 

5 6 11 12 22_ lit 
6.00 6.00“ 5.9lt 5,9lt 5,98 ' '5;98 

5*89 5.89 5.81 5,80 5.8)4 5,85 
5,87 5c 86 5.80 5.79 5.82 5.82 
5.80 5.80 5,73 5.7U 5c 76 5.78 
5.75 5.78 5,69 5.69 5c 71 5.71 
5.71 5.72 5,65 5.67 5.69 5.69 
5.66 5,69 5.59 5.60 5 061 5.61 
5,5? 5.61 5.50 5c 50 5.53 5.53 
5, It 9 5.514 5Jt0 5oii2 5oit5 5J46 
5* 35 5.H5 5.21 5,30 5.30 5.33 
5* 25 5.U0 5 oil 5.22 5,21 5.23 
U*60 5c32 5o03 5oi7 5 c co It.oo 
4.50 

5.28 it.97 5,03 Ito5o 
5.18 It. 90 4,75 
It. 85 It. 85 3.60 
It. 70 U.78 

It, 70 

Iu-68 
Ito60 
It, 50 

123a960 
Watt hour; 122*835 

133,900 
137oIiU5 

122.685 
130/505 

13Uo665 
125.680 

123 ®U6o 
119.760 
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APPENDIX 2 
Table 5*7 b (Sheet 2) 

7.294 

Battery Number 
Hrs. Kin. 15 . 16 21 22 23 25 27 28 29 30 

OCV 6.00 5.95 5.92 5.93 5.91 5,92 5,90 5.91 "5.98 ~ 5,90 

3 5.89 5.83 
p 5*80 5c 80 5.79 5.80 5,79 5.81 5.83 5,79 

30 5.86 5,81 5.78 5,79 5,76 5.78 5,77 5.80 5o8l 5.75 
1 00 5.80 5o76 5.72 5.75 5,70 5.72 5.70 5.76 5,78 5,70 
1 30 5.75 5.70 5.63 5.70 5.66 5,69 5,68 5.7° 5,72 5.65 

' 2 00 5.71 5.6 9 5,65 5.66 5.61 5.65 5.62 5.68 5,68 5,60 
2 30 5,66 5.61 5.57 5.6o 5.55 5.58 5,55 5,62 5.62 5,55 
3 00 5,58 5,58 5,58 5.50 5.56 5.50 5.58 5.57 5.55 5-55 
3 30 5.30 5.5o 5.38 5.5o 5,38 5.51 5.5o 5.5o 5.56 5.35 
3 3b 5.5o 
5 00 5,5o 5,90 5.20 5.18 5,30 5.27 5.52 5,23 5.20 
h 3 5,5o 
h b 5*15 5.12 5.28 5,25 5,5o 5.15 5,13 
h 10 5,31 
h 12 5.65 5,08 5,22 5,18 5,50 5,05 5,io 
h 13 5,5o 
h 1? 5,oi 5*09 5.16 5.39 5 c 95 5.09 
5 20 5,28 
k 23 5,70 5.70 5.90 5.32 5.80 5,98 
h 25 5.20 
b 27 5-60 5.50 5.70 5.30 5.70 4.90 
b 28 5,50 
b 30 5.15 5.50 5o 30 5,60 5.80 
b 35 5,95 
b 37 5.25 5c 55 5.50 
b 39 5,5o 
b bO 5.10 
b b3 5.90 
b 55 5.80 
b 56 5«5o 

101^570 112 < >6o5 122, ,960 125. 370 128/535 
Watt Hrs. - ■ 1295 555 '1175 ,510 123*550 133. .265 _ 126*620 

Krs. Mino 31 32 
OCV 6*02 6.01 

5 5,88 5,88 
30 5.85 5.86 _ 31 32 

1 00 5.79 5,80 Watt Hours 
1 

A2 
30 
00 

5.75 
5.70 

5.76 
5.71 111.115 92-..150 

30 5.65 5.66 
3 00 5.56 5.52 
3 30 5.55 3.5o 
3 5o 5.20 
3 55 5.70 
3 56 5.50 



c 



APPFNDIX 2 
Table 

- 7*295 - 

5 Tallies frorrf inspection 

Tallies of Judge A 

tests 

Tallies of Judge B 

Batteries 
Softness 

Pos. Neg. 
Adher¬ 

ence 
Perox¬ 

idation 
Gensl j 
Cond, 1 

Softness 
Pos, Neg, 

Adher¬ 
ence 

Perox¬ 
idation 

Genh 
Cond 

A - B 
r 

A A A B A A A A A A 
G - D ! c C C D C G C C C C 
E - F p F +* F F F F F F F 
G - H 1 G G +* G G G C- G G G 
I - J i J J J J J i J J J J j 

A - C I | c C C C c i C C C C C 
B - G j i G G G G G G G G G G 
D - H | D D D D D i D D D D D 
E - I I I I I I | I I I I I 
F - J | F F F F F i 

i F F F F F 

A - D D D D D D j D D D D D 
B - J J J J J J J J J J J 
C - G c C C C C i G G G G G 
E - H E E E E E TP E E E E 
F - I j F F F F F i 

v j F F F F F 

A - F ! A F* A F* A F* a f: F *! F F F F F 
B - I b r B I* B I* B i' B i*! T I I I I 
C - H | c C C C C i C C C C C 
D - J i j J J J J .J J j J J 
E - G i G G G G G G G G G G 

A - E i A A A A j^ A A A A A 
B - H | H H H H H H H H H H 
C - J 1 J J J J J J J J J J 
D - I i 

t D D D D D D D D D D 
F - G i G G G G G G G G G G 

A - G ! 
j G G G G G G G G G G 

B - F I F F F F F F F F F F 
C - I 1 C C C C C I I T I I 
D - E j E E p E B E E E E E 
H - J | J J J J j J J J J J 

A - H A A A A „ A A A A A A 
B - C C B* C B* C B* 

-H. 
C B C B*"’ B B D B B 

D - F D D D D D D D D D D 
E - J E E TP E E E E E- E E 
G - I G G G G G I G G G G G 

A - I i I I I I T 
JL i I I I I I 

B - D 1 D D D D D D D D D D 
C - E | E E E E E C C C c C 
F - H H H H H H H H H H H 
G - J C- G G G G Q G G G G 

- J j J J J J J J J J J J 
^ B - E 1 B B ■q B B B B B B B 
r c - F i 

1 F C* F C* F C* F C* C c C C c C 
D - G | G G G G G 1 G G G G G 
H - I 1 I I I I I 1 I I I I I 

* In analysis scored as (equal). 





- 7*296 - 

APPENDIX 2 RAW DATA 
^ble (She&t 2) 

Tallies of Judge C Tallies of Judge D 

Batteries 
1 Softness Adher- Perox- Gen’l j 
Pos. Neg„ ence idation Cond. j 

Softness 
Pos. Ueg, 

A - B A = = = 
C ~ D DC D = = C 
E - F F = = = = I = — 
G - H II o

 li ll II P = 
I - J h

i ll ll H
 II i 

A - C | A C = = = i A A 
B - G B = = = = i B G 
D - H i = = = = = D H 
E - I II II II II II = = 
F - J | J J = = J 
A - D o

 

>
 II II II 

B - J II II II PO _ _ 
C - G II c0 II o

 II — — 
E - II | = E = = = H H 
F - I j II II II F = 

A - F = F = = - - xp 
B - I 
C - H ll o

 

o
 II il 1 == = 

D - J 1 J = = = = = . I 'J 
E - G | = = = - 
A - S j =: . = — -- — - 
B - II j B B = = = B 
C - J | ll II II = c 
D - I | = = D = - * D 
F - G | G G G = G = 
A - G | = = = G 
B - F i ll II ll II F 
C - I i C C = = C 
D - E | D = E = = E 
H - J i J = H = H = 
A - H | A = = H 
B - C | = B = B 
D - F i ll ll II II D 
E - J ! j = j = = = = J 
G - I | li ii n u

 

o
 _« J,w 

A - I | ll II 11 II II = I 
B - D 11 II II II = = 
C - E = - 
F - H j J = = k = = 
G - J | G G G = J 

A - J | j 

, B - E ll ll ll ll ll 

PC - F I = = I C D - G = G = = = = = 
H - I i I = H 1 i i 

Adher- Perox- Gen'l 
ence idation Cond. 

D 
A 

B 

A 

H 

B 

D 
E 

H 

F 

B 
C 

H 

D 

F F 
J J 

F F 
D 
H 

* Tally sheet read = Ee *-x- Tally sheet read J. -x-x~x- Tally sheet read = I, 



I. 
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7*297 
RAW DATA 

A^RWDTY 2 
Table 5 (Sheet 3) 

& Tallies of Judge E Tallies of Judge F 

Batteries 
j Softness 
j Poss Neg. 

Adher¬ 
ence 

Perox¬ 
idation 

Gen'l 
Cond. 

Softne 
Pos0 

ss Adher¬ 
ence 

Perox¬ 
idation 

Gen'l 
Cond. 

A - B j A A B A A - - B 33 A 
C - D ! D C - = = = = D = = 

E -• F ! F F = E F = 33 = 33 F 
G - H 1 H = = H H = = = 33 H 
I - J | i J J J I J = J J 33 I 

A - C I - — C = A - = = = 33 C 
B - G G G = = = - = = =3 33 

D - H I D = D H = = 33 = 33 = 

E - I I I E = = - . = 33 = 33 - 

F - J | J J J F — -- = = ---- F 

A - D D A = D D = 33 D 
B - J B = B = B = - - J 
C - G = = = C C = = - 33 C 
S - II 1 = H H = H = 33 33 =3 33 

i H
 

| I F F = - = = = — =3 

A - F j = = = X _ 3= 33 33 A 
B - I i I - = I T 

J- - 33 = =3 

C - H 
D - J 1 C 

J 
~ 

D D ! 
= 

_ 33 
= 

E - G ! _ 
i 

G = = 333 33 ~ 33 s 
A T? J a _ _ 7 A — 

B - H = = H H = -.3 = 33 H 
C - J 1 - 

| J = - = = - 33 = 
T\ T D JJ — 1 i 

F - G 1 - = - F F - = = 33 F 
A __ pT I ft A — U j u — - — — 
B - F i f __ _ _ _ _ —1 — — 
C - I 1 I = C C C = 33 - 33 C 
D - E j i - D = D D ! == 33 —3 33 D 
H - J 1 J J = = J = = 33 33 = 
A - H 1 H H H H jj = 33 33 33 A 
B - C B C = ■p B i = = =3 33 B 
D - F D - = = = i _ = 33 33 33 

E - J E J = = i _ 3= 33 =3 3= 
G - I | 1 G = T j. I = G 3= 33 I 
A _ T 1 A _ _ _ _ xi “ _L 
B - D j i B = - - - 1 33 33 3= =3 =3 

C - E I ! C - ~ - 1 _ 33 33 =3 3= 

F - H j — = — 33 33 1 _ 33 33 33 =3 

G - J I 
i 7 
| J 

G - J = i = 33 33 J 
A - J | J = 33 = i - ' j ~ 33 333 33 =3 

B - E l| _ ■Q = 33 33 33 33 - 
#C - F | F = F F 33 33 33 3 =3 

D - G 1 
I = G = D = i = 33 33 33 D 

H - I 1 
--1 A I I I i = L = = 33 I 





APPENDIX 2 
Table 5 (Sheet If.) 

m 
- 7.298 
RAW DATA 

Tallies of Judge G 

Batteries 
! Softness 

Pos. Meg. 
Adher¬ 

ence 
PeroX' 

idatio] 

_ B 
1 
! = - - 

C - D 
F 

= _ = = 

G - H i - = = = 
I - J 1 - = = I 

C j = rr — 
B - G = = = - 
D - H 

I 

j _ 
_ 

= - 

F - J = = F 

A - D I _ = D D 
B - J = = = - 

C - G I = = = = 
E - H j = = = - 
F - I i = F = 

_ F = - = - 
B 
C 

- 
I _ _ 

= 

D J ! = = ■ = D 
E - G | 1 = G = E 

A _ E j i = - 
B 
C 
D ? 

I I 

1 = 1 
1 1 

= = r= 

F - G j ! = F = F 

A 
B 

- G I 
F 

j = 
— F 

= : 

C 
D 

- I I 17 ! = D : _ 

H - J | S= J = = 
A 
B 

- H 
C ! _ C _ = 

D - F j i d - - = 
E - J ! | = = = — 
G - 1 | ! = =- = I 

A - j i i 1 = = - 
B - D ! = - = = 
C - E ! = = = 
F - H 1 = = = F 
G - J 1, = = J 
A - 

i 
J = 

B - - - = = = 
C - F 1 = = F 
D 
H _ 

G :| 
I j - - - I 

Gen' 

Cond 



. 



A^p-PTTDTX 2 - 7 <>299 - 
Table 5 (Sheet 5) RAW Dm 

Tallies of Judge H Tallies of Judge I 

Batteries 
Softness Adher- Perox- Gen'l 

Pos* Neg. ence idation Cond, 
Softness Adher- Perox- Gen’l 

Pos, Neg. ence idation Cond, 

A - B j = = = _ A = B 
C - D ! D = D C 
E - F i 
G - Ii j 
1-j 

1! 
II 

II 
1 

II 
II 

II 

II 
II 

II 

II 
II 

II 

II 
II 

II = j = = 

B - G j 
D - H 
E - I ! 
F - J j 

* = = : ® H II 
I E 

A - D D D - = D = 
B - J | = B = = = B J 
C - G = = = = c = G = = 
E- H | 
F - I i 

A _ ! 

H H = H 

F - P — A — = 
B - I 
C - H 
D - J j 

= B = B _ _ . 
= B 

E - G | E = = = 

A - E I 
B - H ! 

j _ 
= A = 

= H B B K H 
C - J = = - = = — = = 
D - I | = I = = = T 
F - G j II II II II G G 
A - G ; I = G = = G = G = = 
B - F ! 1 = F = = = = 
c - I ! = c = = 
D - E i ! = = _ = = = = = = = 
H - J j ! H = = = J H J 

A - H 1 = ! = H 
B - C 1 = = = — - j = - - 
D - F 1 ! - - _ _ _ 

■ S - J ! = j = = ■ = ! = = = - 
G - I 1 =s = = • — = 1 _ p _ _ 

| ” G 
A - I j = ! = 1 
B - D = D 
C - E C = = = = = = = 
F - H i F = F = = = - 
G - J = = = = = = = 
A - J = = = = = J J 
B - E = = = - - 

■^f) ~ G ll 
11 

II 
ll 

11 
11 

11 
ll 

ll 
ll l : ■ : : 

H - I I = H H H 



c 

t 



^PFINDIX 2 
.^rble '5 (Sheet 6) 

Tallies of Judge J Tallies of Judge K 

Batteries 
| Softn 
1 Po S c 

ess 
Neg. 

Adher- Perox- Gen’l 
ence idation Cond0 

Softne 
Pos. 

;ss 
Neg. 

Adher¬ 
ence 

Perox¬ 
idation 

Gen'l 
Cond. 

A - B 
1 

A - A - ^ A - - = - ' 

C - D ! = = = = = C = = C C 
E - F I _ — - - = - - — - 

G - H = = G H H z= - G = 

I - J - = = = I J — J J 

A - C _ = = = A = C — = rr 

B - G 1 G G = = rr = G — = = 

E - I 
| n. 

E = rr I — I - X 

F - J J = = = F - = F F 

A - D 
! = 

= = = rr rr D D D 
B - J = = - - = = = J J 
C - G 1 = - = = c = = G C = 

E - H j = H = = = = = = = rr 

F - I 
i ~ = - = = I F = F = 

A - F — = rr — 

B - I i _ B = 

C - H 
H 

C = = rr 

B - J i - J = = = 

E - G 1 - G = = = 
A - E 1? A = = g 

B - H 1 ~ 
~ - - rr rr 

C - J I c - = = c 
D - I j = — - — — 

F ~ G 1 j G F = = F 
j Could not complete inspection 

j i because of previously made 
j j appointme nts with Messrs » 

j j Buckley, Shanty, a nd Volock, | 

fj 

fl 

, Army Chemical Cent er „ 
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APPENDIX 2 7*301 

# 
Table 6a INDIVIDUAL SCORES DERIVED from TALLIES 

Judge A 

Softness of Positive Plate 

7 8 19 20 26 9 10 17 18 25 
i 

Total 

7 % -1 1 1 1 1 1 1 1 
1 

i | 7 
8 1 1 1 -1 0 1 0 -1 i 'i 

j 

19 -1 -1 1 1 0 -1 -1 -1 l 1 _o 
20 “1 -1 -1 ■Sr 1 -1 1 -1 -i ! -5 
26 -1 1 -1 1 * -1 1 -1 1 

-1 i -I 

9 -1 0 0 1 * -1 -1 -1 
j 

-l I -5 
10 -1 i 1 -1 1 1 -1 i | l 
17 -1 0 1 1 ■Sr 1 ° l 
18 -1 i 1 i -1 1 1 -1 i ! 3 
25 _ 1 -1 -1 1 1 i 1 -1 0 -1 ■SC- i -2 

Softness of Negative Plate 

7 8 19 20 26 9 10 17 18 25 Total 

7 * -1 1 1 
1 

i 1 1 1 1 
1 

1 1 7 
8 1 ■51- 1 1 -1 O' 1 0 1 1 3 

19 -l 1 1 0 -1 -1 1 ! -2 
20 -1 -1 -1 1 1 -i 1 -1 -i i -5 
26 -1 1 -1 1 * -1 i -1 j£_| 1 -1 

9 -1 0 0 -1 1 * -i -1 -1 
i 

-i “5 
10 -1 -1 1 1 -1 1 1 -1 i l 
17 -1 0 1 -1 1 1 -1 1 0 l 
18 -1 1 1 ]_ -1 1 1 -1 1 3 
25 -1 ”1 -1 1 1 1 0 -2 

Adherence 

7 8 19 20 26 9 
i 

10 17 18 25 Total 

7 -X- -1 1 0 T_ 1 ! 1 l 1 ! 6 
8 1 ■Si- 1 1 -1 0 1 0 -1 1 1 3 

19 -1 -1 1 1 0 -1 -1 i ! -2 
20 0 -1 -1 -1 1 -1 1 -1 -1 •4 
26 -l 1 -1 1 -1 1 0 1 -1 0 

9 -l 0 0 -1 1 -1 _n 1 —X -5 
10 -l ~1 1 1 -1 1 ]_ 1 l 
17 -l 0 1 -1 0 1 -1 •ss- 1 0 0 
18 -l 1 1 1 -1 1 1 -1 1 3 
25 -l ”1 , -1 1 1 1. ™ 1 0 -1 i -2 



0 



APPENDIX 2 
(sheet 2) 

- 7*302 - 

TABLE 6 a INDIVIDUAL SCORES D^RI VFD PROM TALLIES 

Judge A (Cont’d) 

Peroxidation 

7 8 19 20 26 9 10 17 18 25 Total 

7 -1 i 1 1 1 1 l 1 1 7 
8 i 1 1 0 -1 0 -1 1 1 

19 -l _ 1 x 1 0 -1 -1 1 1 ~2 
20 ..i -1 -1 |! -1 1 -1 1 -1 -1 -5 
26 -l 1 -1 i * -1 1 -1 1 -1 -1 

9 -l 0 0 -i 1 * -1 -1 -1 1 -3 
10 -i 1 1 i -1 1 1 -1 1 3 
17 -I 0 1 -i 1 -'c 1 0 1 
18 ~i 1 1 i -1 3- 1 -1 1 3 
25 -l -1 -1 i -L | l -1 -1 0 -1 * ! 1 -k 

General Condition 

7 8 19 20 26 | 9 10 17 18 25 Total 

7 -1 1 1 1 1 1 1 1 1 1 | 7 
8 1 1 1 -i 0 1 1 — 1 1 1 4 

19 -1 1 1 1 o -1 -1 -1 1 l -2 
20 -1 -1 -1 1 -1 1 -1 -5 
26 -1 1 -1 1 2_ — 1 1 -l 

9 0 0 -1 2 1 _2_ -1 -1 -1 -5 
10 -1 -1 1 1 -1 1 n 

i 1 1 -1 1 l 
17 -1 -1 1 -1 1 1 -I 1 0 0 
18 -1 1 1 1 -1 1 1 -1 1 3 
25 -1 -1 -1 1 1 1 

-1 0 -1 
! 

-2 

T = TREATED 
U = UNTREATED 



c 



APPENDIX 2 
7*303 

# 
TABLE 6b INDIVIDUAL SCORES DERIVED FROM TALLIES 

Judge B 

Softness of Pos iti ve Plate 

7 8 19 20 26 9 10 17 18 25 T ot al 

7 * 1 1 1 1 1 1 l 1 i! 9 
8 ~1 -1 1 1 -1 1 -l 11 ]_ 

19 -1 1 -sc- “| 1 1 -1 -1 -l i i 1 
20 -l -1 -1 -1 1 _L -1 l -1 -I j -5 
26 -1 -1 -1 1 -l 1 1 -i i 1 -3 

9 -l 1 -1 -1 1 * -1 -1 -1 
I 

-i i -5 
10 -1 1 ]_ i 1 -1 l | l 
17 -1 -1 . ]_ -1 1 -1 1 l l 
18 -l 1 1 -1 1 ! i _n i 3 
25 -l -1 • -L 1 -i ' 

x ! i -1 -1 -1 ! "3 

Sof tne ss of Negative PI ate 

7 8 19 20 26 9 10 17 18 25 Total 

7 1 1 1 i 1 1 l 1 l 9 
8 -1 -1 1 1 -1 1 l -1 l j 

19 -l 1 1 1 1 -1 -1 -1 l 1 
20 -1 -1 -1 -1 1 „1 1 -1 -i 
26 -1 -1 -1 1 *§C- -I 1 —I 1 -l | -3 

9 -l 1 -1 -1 1 -1 -l — -L -l | “5 
10 -l -1 1 1 -1 1 1 ~i l i i 
17 -1 -1 1 -1 ' 1 1 -1 i i i 1 
18 -l 1 1 1 -1 1 1 -1 i ! 3 
25 -l -1 -1 1 1 1 _1 

! -3 

Adherence 

7 8 19 20 2 6 9 10 17 18 25 Total 

7 ■sc- 1 1 1 i i 1 i i 1 1 1 9 
8 -1 -1 1 1 -1 i »l 1 j 1. 

19 -1 1 ■>:- 1 1 1 i -l -1 -1 i ! 1 
20 -1 -1 -1 “i ! | J[ -i 1 -1 “1 i ~5 
26 -1 -1 -1 1 -X- -1 i -1 •) -1 -3 

9 -1 1 -1 i -1 _]L “5 
10 -1 -1 1 j -l i I -1 1 l 
17 -1 -1 1 -1 i i -1 1 1 l 
18 -1 1 1 1 -i i 1 -1 1 | 3 
25 -1 -1 -1 1 i i -1 -1 -1 

i "3 

U 



( 



APPENDIX 2 
- 7,304 

(sheet 2) 

TABLE 5b INDIVIDUAL SCORES DERIVED PROM TALLIES 

Judge B (Cont'd) 

Peroxidation 

7 8 19 20 26 r 9 10 17 18 25 Tot al 

7 1 X 1 1 
i 
! 1 1 l 1 1 9 

8 -1 -1 1 1 ! -i 1 l -1 1 1 
19 -1 1 "| ! i -1 -l -1 1 1 
20 -1 -1 -1 -1 ! i -1 1 -1 -1 -5 
26 -1 — 1 -1 1 ; -i 1 -1 -L -1 -3 

9 -1 1 -I -1 1 
|~ _ 1 -1 -1 -1 -5 

10 -1 -1 1 1 -1 ! 1 •:c- ' l 1 l 
17 -1 -1 1 -1 1 ! 1 -1 1 1 l 
18 -1 1 T_ i -I | 1 I _L -1 •*/- 1 3 
25 -1 -1 1 1 

i 
-1 -1 -1 ”3 

Ge neral Condition 

7 8 19 20 26 9 10 17 18 25 Total 

7 1 1 1 1 
1 
1 ! X 1 9 

8 -1 -1 1 1 i -1 1 1 -1 1 1 
19 -1 1 I 1 i 1 -1 -1 -1 1 1 
20 -1 -1 -1 ■5!- -I i 1 -1 1 ~1 -1 ~5 
26 -1 -1 -1 1 •Jr | -l 1 -1 1 -1 -3 

9 -1 -1 — X 1 i ,, i -1 _■) i -5 
10 -1 -1 1 1 -1 i J -1 1 l 
17 -1 -1 1 ”1 1 i x -1 1 1 l 
18 -1 1 1 1 1 _L i i i -1 1 3 
25 -1 -1 -1 1 1 i i -1 -1 * i -3 

T = TREATED 
U = UNTREATED 



I 



APPENDIX 2 - 7-305 

TABLE 6c INDIVIDUAL SCORES DERIVED FROM TALLIES 

Judge c 

S of t ne s s of Positive Plate 

7 8 19 20 26 9 
| 

10 17 18 25 Total 

7 0 1 0 0 
1 
j _i 0 1 1 0 2 

8 0 1 0 0 0 -1 0 -1 -1 -2 
19 l <~_L -1 1 0 1 0 -1 0 0 “1 
20 0 0 -1 -x- 0 -1 0 0 -1 -1 
26 0 0 0 0 •* 0 -1 -1 0 0 -2 

9 1 0 “1 1 0 * 1 0 1 0 3 
10 0 1 0 0 1 -1 1 -1 1 2 
17 n 0 1 0 1 0 -1 -1 0 ! »1 
18 -1 “I 0 1 0 -1 1 1 -w- 0 ! 2 
25 0 1 0 1 0 0 -1 0 0 ! 1 

Softness of Negative Plate 

7 8 19 20 26 9 
i 

10 17 18 25 Total 

7 . -1 1 0 0 0 1 1 ]_ 0 3 
8 1 1 1 0 0 1 0 -1 1 4 

19 -1 • -1 -X- 0 0 -1 0 1 0 -3 
20 0 ■ -1 0 -x- -1 -1 0 0 0 0 -3 
26 0 0 0 1 * 0 0 0 0 0 

9 0 0 1 1 0 * 0 0 -1 -1 0 
10 -1 -1 0 0 0 0 0 0 ~1 ! -3 
17 -1 V- 0 1 0 0 0 0 -x- -1 1 ! o 
18 -1 1 -1 0 1 j 1 0 1 0 2 
25 0 -1 0 0 0 1 1 1 -1 0 

1 
! o 

Adhere: nee 

7 8 19 20 26 9 10 17 18 25 Total 

7 J/- 0 0 0 0 
j 
! 0 0 1 1 0 2 

8 0 0 1 0 -1 -i 0 0 0 -1 
19 0 0 0 0 0 “1 0 0 0 -1 
20 0 -1 0 -X- 0 0 0 1 1 0 i 

26 0 0 0 0 ! o I_ 
1 0 0 0 1 

9 0 1 0 0 0 
i 

0 -1 0 0 0 
10 0 1 1 0 -1 0 -x- 0 o 0 1 
17 
18 

-1 
-1 

0 
0 

0 
0 

-1 
-1 

0 
0 

1 
0 

0 
0 0 

0 0 
-1 

-1 
”3 

25 0 0 0 0 0 0 0 0 1 1 
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PRENDIX . . - 7e30 6 
(sheet 2) 

Table 3 
TABLE 6c INDIVIDUAL SCORES DERIVED FROM TALLIES 

Judge c (Cont*d) 

Peroxidation 

7 8 19 20 26 9 10 17 18 25 T ot al 

7 1 0 1 0 0 0 0 0 0 2 
8 -1 0 0 0 0 0 0 0 0 -1 

19 0 0 -1 0 0 0 0 0 0 -1 
20 -1 0 1 0 0 0 0 0 0 0 
26 0 0 0 0 0 0 0 0 0 0 

9 0 0 0 0 0 * 0 0 0 o I 0 
10 0 0 0 0 0 0 0 0 0 0 
17 0 0 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 0 0 
25 0 0 0 0 0 0 0 0 0 A- 0 

General Condi t ion 

7 8 19 20 26 9 10 17 18 25 Total 

7 •X- 0 0 0 0 : o 0 1 0 0 1 i 
8 0 0 0 0 i 0 0 0 0 0 i o 

19 0 0 0 0 0 0 0 1 0 i 
20 0 0 0 o I ! 0 0 0 0 0 0 
26 • 0 0 o 0 0 0 o 0 0 0 

9 0 0 0 0 0 0 0 0 0 0 
10 0 0 0 0 0 0 •>:- 0 0 0 ! 0 
17 -1 0 0 0 0 0 0 0 0 i -1 
18 0 0 -1 0 0 0 0 0 -x- 0 1 -1 
25 0 0 0 0 0 i 0 0 0 0 1 0 

T =- TREATED 
U = UNTREATED 
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APPENDIX 2 7.307 

TA^LE 6d INDIVIDUAL SCORES DERIVED PROM TALLIES 

Judge D 

Softness of Positive Plate 

7 8 19 20 26 9 10 17 18 25 Total 

7 0 0 -1 0 -1 0 0 -1 0 -3 
8 0 0 0 0 0 0 1 0 -1 0 

19 0 0 1 0 1 0 0 -1 1 0 1 
20 1 0 -1 1 0 -1 0 1 0 1 
26 0 0 0 -1 * 0 0 0 0 0 -1 

9 1 0 0 0 0 0 -1 0 0 0 
10 0 0 0 1 0 0 1 0 0 2 
17 0 1 0 0 1 -1 -1 0 -1 
18 1 0 -1 0 0 0 1 0 0 
25 0 1 0 0 0 0 

1 
0 0 0 1 

Softne ss of Nega tive Plate 

7 8 19 20 26 9 10 17 18 25 Total 

7 *- 0 1 0 0 ! i {J 0 0 1 1 
8 0 JL 0 0 -i 1 0 1 1 

19 1 -1 1 0 0 -1 0 0 1 i i 
20 0 0 -i 1 -1 1 -1 0 1 ! 0 
26 0 0 0 -1 1 o -1 0 i o i - 

9 -1 ■1 0 n -1 * 0 0 0 0 
10 0 -1 1 _n -1 0 0 -1 0 -3 
17 0 0 0 1 0 0 0 0 1 2 
18 0 -1 0 0 1 0 1 0 -1 i 0 
25 -1 1 -1 -1 0 0 0 -1 1 -/C 1 i -2 

i 

Adherence 

7 8 19 20 26 9 
I 

10 17 18 25 Total 

7 0 0 0 0 0 0 0 0 
! 

0 0 
8 0 0 0 0 1 0 -1 0 0 0 -1 

19 0 0 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 0 0 
26 0 0 0 0 * 0 0 0 0 0 0 

9 0 0 0 0 0 0 0 0 
i 

0 0 
10 0 1 0 0 0 0 0 0 0 1 
17 0 0 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 * 0 0 
25 0 0 0 0 0 0 0 0 0 -:c- 0 

U 
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APPENDIX 2 
7*308 

(sheet 2) 

TABLE 6d INDIVIDUAL SCORES DERIVED FROM TALLIES 

Judge D (Cont’d) 

Peroxidation 

7 8 19 20 26 9 10 17 18 25 1 
Tot al 

7 •>'- 0 0 0 -1 0 0 0 -1 0 -2 
8 0 0 0 0 0 0 -1 0 0 -1 

19 0 0 0 0 0 0 0 0 0 0 
20 0 0 0 0 -1 0 -1 0 0 -2 
26 1 0 0 0 i 0 

0 0 0 0 
j 

1 

9 0 0 0 1 0 
r 

0 0 1 
r 

-i 1 1 
10 0 0 0 0 0 i o -K- 0 0 o ( 0 
17 0 1 0 1 0 o 0 -:t 0 0 2 
18 1 0 0 0 0 1 -1 0 0 0 0 
25 0 0 0 0 0 

1 
1 0 0 0 1 1 

Ge neral Condition 

7 8 19 20 26 9 1C 17 18 25 Total 

7 0 0 0 -1 0 “1 -1 -1 0 -4 
8 0 1 0 o I 0 0 -I 0 0 0 

19 0 -1 -1 o i -1 0 0 0 0 -3 
20 0 0 1 o ! 1 1 -1 1 0 ! 3 
26 1 0 0 0 .... i 

“ i 
0 0 0 0 0 1 

9 0 0 1 -1 0 ! 0 1 0 -1 0 
10 1 0 0 -1 0 0 -L 1 0 2 
17 1 1 0 1 0 1 -1 -1 •}$. 0 0 1 
18 1 0 0 0 1 0 -1 0 0 
25 0 0 0 0 0 1 

1 
1 0 0 0 1 

T = TREATED 
U = UNTREATED 
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- 7.309 - 
APPENDIX 2 

TABLE 6e INDIVIDUAL SCORES DERIVED PROM TALLIES 

Judge E 

Softness of Positive Plate 

7 8 19 20 26 9 10 17 18 25 Totals 

7 0 -1 -1 0 1 0 0 -1 1 1 =-1 
8 0 -X- -1 -1 0 -1 -1 0 0 0 -k 

19 l 1 -x- 1 1 1 0 1 -1 -1 k 

20 1 1 -x- 0 0 -1 0 -1 1 0 
26 0 0 -1 0 * 0 0 -1 1 -1 -2 

9 -1 1 -1 0 0 -1 -1 1 -1 -3 
10 0 1 0 1 0 1 -x- 1 0 1 5 
17 0 0 -1 0 1 1 -1 7<* -1 0 -l 
18 1 0 1 1 -1 -1 0 1 -x- 1 3 
25 -1 0 1 -1 1 1 0 -1 

* 
-l 

s of tne ss of Nega t ive Plate 

7 8 19 20 26 9 10 17 18 25 Tot als 

7 0 0 , ! 1 1 0 1 1 6 
8 0 0 1 i 1 1 -1 -1 1 3 

19 -1 0 »x- 1 -1 0 0 -1 -1 0 “3 
20 0 -1 -1 -x- 1 1 0 0 0 -1 1 -1 
26 -1 -1 1 _]_ -X- “1 0 -6 

9 -1 -1 0 0 1 I -X 0 0 0 -1 -2 
10 -1 -1 0 0 n i 

J- 0 -x- 0 -1 -1 1 -3 
17 0 1 1 0 1 I i 0 0 -1 0 2 
18 -1 1 1 i i 0 1 1 -x- 1 

1 / 
1 o 

25 -1 -1 0 -1 0 1 1 0 -1 * 1 -2 

Adherence 

7 8 19 20 26 9 10 17 18 25 Totals 

7 * 0 0 0 0 0 0 0 0 0 0 
8 0 1 0 0 0 0 0 0 0 1 

19 0 -1 -x- 1 0 o 0 _]_ -1 0 -2 
20 0 0 -1 -X- 1 0 JL 0 0 1 0 
26 0 0 0 -1 * 0 0 0 0 0 -1 

9 0 0 0 0 0 j * 0 0 1 1 2 
10 0 0 0 1 0 0 -X- 0 0 0 1 

17 0 0 1 0 0 0 0 vC- °**_L 0 0 
18 0 0 I 0 0 -1 0 1 0 1 

25 0 0 0 "1 0 -1 0 0 0 ■a- -2 

U 
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APPENDIX 2 (sheet 2) 

TABLE 6e INDIVIDUAL SCORES DERIVED FROM TALLIES 

Judge E (Cont'd) 

Peroxidation 

7 8 19 20 26 9 10 17 18 25 T ot al 

7 -X- -1 -1 -1 0 0 -1 -1 -1 0 I =6 
8 i 1 0 0 -1 0 -l 0 -1 -1 

T 19 i -1 1 0 1 -1 0 1 0 2 
20 i 0 -1 ■>;- 0 "1 -L 1 0 0 1 3 
26 0 0 0 0 0 -1 1 0 0 1 0 

9 0 1 -1 -1 0 -tt 0 0 0 
f 

-1 i -2 
10 i 0 1 _1 1 0 0 1 1 1 4 

U 17 i 1 0 0 -1 0 0 x 1 -1 i 
18 i 0 — 1 0 0 0 -1 -1 0 -2 
25 0 1 0 -1 0 1 

! 
1 1 -1 1 0 1 

General Condition 

7 8 19 20 26 9 10 17 18 25 Total 

7 -1 -1 -1 
i 

0 0 -1 0 0 “4 
8 1 1 0 o 1 -1 0 -1 0 0 0 

T 19 1 -1 0 0 j 1 0 0 -1 0 o 
20 1 0 0 1 0 0 -1 1 3 
26 0 0 0 * i 

I -1 0 -1 0 0 -3 

9 0 1 -1 -1 
° ! 

0 0 1 ”1 
10 0 0 0 0 i 1 0 0 1 1 3 

U 17 1 1 0 0 i 1 0 0 •X- 0 0 3 
18 0 0 1 1 0 l -1 -1 0 -X- 0 0 
25 0 0 0 -1 0 1 -1 0 0 -1 

I 

T = TREATED 
U = UNTREATED 
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7.331 

APPENDIX 2 

TA^LE 6f INDIVIDUAL SCORES DERIVED ^OM TAIJ IES 

Judge F 

Softness of Positive Plate 

7 8 19 20 26 9 10 17 18 23 Total 

7 * 0 0 0 0 0 0 0 0 0 0 
8 0 0 0 0 0 0 0 0 0 0 

T 19 0 0 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 0 0 
26 0 0 0 0 * 0 0 0 0 0 0 

9 0 0 0 0 0 0 0 0 0 0 
10 0 0 0 0 0 0 0 0 0 0 

U 17 0 0 0 0 0 0 0 X 0 0 0 
18 0 0 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 ; 0 0 0 0 0 

Sof tne ss of Negative Plate 

7 8 19 20 26 9 10 17 18 23 Total 

7 * 0 1 0 0 0 0 0 0 0 | 1 
8 0 0 0 0 0 0 0 0 0 i 0 

T 19 -1 0 0 0 0 0 0 ”1 0 -2 
20 0 0 0 0 0 0 0 0 o 1 0 
26 0 0 0 0 :f 0 0 0 0 0 0 

9 0 0 0 0 0 0 0 0 0 0 
10 0 0 0 0 0 0 0 0 0 0 

U 17 0 0 0 0 0 0 0 •5 s- 0 0 0 
18 0 0 1 0 0 0 0 0 0 1 
23 0 0 0 0 0 0 0 0 0 - i 

0 
Adherence 

7 8 19 20 26 9 10 17 18 23 Total 

7 0 0 0 0 0 0 0 0 0 ] 0 
8 0 0 0 0 0 0 0 0 -1 

T 19 0 0 0 0 0 0 0 “1 0 -1 
20 0 0 0 0 0 0 0 0 0 6 
26 0 0 0 0 •# 0 0 0 0 0 0 

9 0 0 0 0 0 * 0 0 0 1 1 
10 0 1 0 0 0 0 ■5s- 0 0 0 1 

U 17 0 0 0 ' 0 0 0 0 0 0 0 
18 0 0 1 0 0 0 0 0 ■5J- 0 1 

23 0 0 0 0 0 -1 0 0 0 * -1 
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AP-cp.TjT)ix 2 - 7 o312 (sheet 2) 

TARLE 6f INDIVIDUAL SC ORES DERI V RD FR0T'T 

Judge F (Cont 
.£! 

Per oxidation 

7 8 19 20 26 9 10 17 18 25 

7 -V- 0 0 0 0 0 0 0 0 0 
8 0 0 0 0 0 0 0 0 0 

19 0 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 0 
26 0 . 0 0 0 * 0 0 0 0 0 

9 0 0 0 0 0 0 0 0 0 
10 0 0 0 0 0 0 0 0 0 
17 0 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 0 
25 0 0 0 0 0 0 0 0 0 •“* 

General Condition 

7 8 19 20 26 f 9 10 17 18 25 

7 “1 -1 -1 -1 0 -1 -1 _i 0 
8 1 1 0 0 -1 0 0 0 1 

19 1 -1 1 0 0 0 0 1 0 
20 1 0 -1 0 0 0 0 -1 
26 1 0 0 0 * 0 -1 1 0 1 

9' 0 1 0 -I 0 -V- 0 0 -1 -1 
10 1 0 0 0 1 0 0 0 1 
17 1 0 0 0 -1 0 0 1 -1 
18 1 0 -1 0 0 1 0 -1 0 
25 0 -1 0 1 -1 1 1 0 

T = TREATED 
U = UNTREATED 
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APPENDIT 2 70313 

TAhLE 6g INDIVIDUAL SCORES DERIVED FROM TALLIES 

Judge G 

Softness of Positive Plate 

7 8 19 20 26 , 9 10 17 18 25 Total 

7 0 0 0 0 0 0 0 0 0 I 0 
8 0 *«- 0 0 0 0 0 0 0 o ! 0 

19 0 0 0 0 0 0 0 0 1 1 1 
20 0 0 0 -«* 0 0 0 0 0 0 I o 
26 0 0 0 0 •Jr 0 0 0 0 0 i 0 

9 0 0 0 0 0 0 0 0 P ! 0 i I 0 10 0 0 0 0 0 0 1 0 0 i 1 
17 0 0 0 0 0 0 1 — jL 0 0 i 1 -1 
18 0 0 0 0 0 0 0 0 0 0 
25 0 0 -1 0 0 0 0 0 0 -1 

Soft ness of Negative Plate 

7 8 19 20 26 9 10 17 18 25 Total 

7 0 0 0 1 0 0 -1 0 0 1 0 8 0 0 0 0 J_ 0 0 0 0 1 
19 0 0 0 0 0 0 -1 0 0 -1 
20 0 0 0 0 0 0 0 “ _L 0 -1 
26 -1 0 0 0 * 0 -1 0 0 0 _p 

9 0 -1 0 0 0 0 -1 0 0 -2 
10 0 0 0 0 1 0 •>;. 0 0 0 1 
17 1 0 1 0 0 1 0 0 0 3 
18 0 0 0 l 0 0 0 0 1 2 
25 0 0 0 0 0 0 0 0 -1 

! 

Adherence 

7 8 19 20 26 9 10 17 18 25 Total 

7 # 0 0 0 0 0 0 0 0 0 0 8 0 •Jr 0 0 0 0 0 0 0 0 0 
19 0 0 ■ft 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 o 26 0 0 0 0 •5C- 0 0 0 0 0 0 

9 0 0 0 0 0 0 0 0 0 o 10 0 0 0 0 0 0 0 0 1 1 
17 0 0 0 0 0 0 0 0 o o 18 0 0 0 0 0 0 0 0 o o 
25 0 0 0 0 0 0 0 . 0 -1 

U 
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APPENDIX 
(sheet 2) » 7«31[j. “ 

TABLE 6g INDIVIDUAL SCORES DERIVED E RDM TALLIES 

Judge 0 (Cont'd) 

peroxidation 

7 8 19 20 26 9 10 17 13 25 Total 

7 * 0 -1 0 -1 0 0 -1 -1 0 
8 0 0 0 0 0 0 -1 0 0 -1 

19 1 0 1 0 0 0 0 1 0 3 
20 0 0 ■>:- 0 0 0 -1 0 0 -2 
26 1 0 0 0 * 0 0 0 0 0 1 

9 0 0 0 0 0 0 0 0 -1 -1 
10 0 0 0 0 0 0 0 1 1 2 
17 1 0 1 0 0 0 1 0 4 
18 1 0 -1 0 0 0 -1 -1 ■55- 0 -2 
25 0 0 0 0 0 1 “1 0 0 

* 1 0 

General Condition 

7 8 19 20 26 9 10 17 18 25 T ot al 

7 * 0 0 0 0 0 0 0 0 0 0 
8 0 0 0 0 0 0 0 0 0 0 

19 0 0 * 0 0 0 0 0 0 0 0 
20 0 0 0 -55- 0 0 0 0 0 0 0 
26 0 0 0 0 ■5; 0 0 0 0 0 0 

9 0 0 0 0 0 ■55- 0 0 0 0 0 
10 0 0 0 0 0 0 •55- 0 0 0 0 
17 0 0 0 0 0 0 0 ■>r 0 0 0 
18 0 0 0 0 0 0 0 0 0 0 
25 0 0 0 0 0 i o 

1 

0 0 0 0 

T = TREATED 
U = UNTREATED 
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APPENDIX 2 
7-315 

TAPLE 6h INDIVIDUAL SCORES DERIVED FROM TALI TES 

Judge H 

Softness of Positive Plate 

7 8 19 20 26 9 10 17 18 25 Total 

7 0 0 0 0 0 0 0 0 0 
I 

0 
8 0 -X- 0 0 0 0 -1 0 0 0 -1 

T 19 0 0 1 0 0 0 0 0 0 1 
20 0 0 -1 1 0 0 0 1 0 1 
26 0 0 0 -1 * 0 0 0 0 0 -1 

9 0 0 0 0 0 •X- 0 0 0 0 0 
10 0 1 0 0 0 0 •X- 0 0 1 2 

U 17 0 0 0 0 0 0 0 0 0 0 
18 0 0 0 -1 0 0 0 0 # 0 -1 

25 0 0 0 0 0 0 -1 0 0 •X- -1 

Softne ss of Negative Plate 

7 8 19 20 26 9 10 17 18 25 Total 

7 0 0 0 0 
I 

0 0 0 0 1 1 
8 0 0 0 1 0 0 0 0 0 1 

T 19 0 0 0 0 1 0 0 0 0 
20 0 0 0 “) 1 0 -1 0 0 1 
26 0 ' -1 0 .1 * 0 0 0 -1 0 -1 

0 0 0 1 -1 0 0 -1 1 0 0 
10 0 0 -1 0 0 0 0 0 1 0 
17 0 0 0 1 0 1 0 •JJ. 0 0 2 
18 0 0 0 0 1 -1 0 0 -X- 0 0 
25 »1 0 0 0 0 0 0 0 -X- >2 

Adhe: pence 

7 8 19 20 26 9 10 17 18 25 Total 

7 0 0 0 0 0 0 0 0 0 0 0 
8 0 # 0 0 0 0 0 0 0 0 0 

19 0 0 -1 0 0 0 0 0 0 -l 
20 0 0 1 0 -1 0 0 0 0 0 
26 0 0 0 0 0 0 0 0 0 0 

9 0 0 0 1 0 0 0 0 0 1 
10 0 0 0 0 0 0 0 0 0 0 
17 0 0 0 0 0 0 0 0 1 1 
18 0 0 0 0 0 0 0 0 0 0 
25 0 0 0 0 0 0 0 -1 0 * -1 
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APPENDIX 2 (sheet 2) 

TABLE 6h INDIVIDUAL SCORES DERIVED FROM TALLIES 

Judge H (Cont'd) 

Peroxidation 

7 8 19 20 26 9 10 17 18 25 Total 

7 0 0 0 0 0 0 0 0 0 0 
8 0 0 0 0 0 0 0 0 0 0 

T 19 0 0 0 0 0 0 0 0 0 0 
20 0 0 0 0 -1 0 0 0 0 -1 
26 0 0 0 0 * 0 0 0 0 0 0 

9 0 0 0 1 0 4f 0 0 0 0 1 
10 0 0 0 0 0 0 •>:- 0 0 0 0 

U 17 0 0 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 ■5'- 0 0 
25 0 0 0 0 0 0 0 0 0 0 

General Condit ion 

7 8 19 20 26 9 10 17 18 25 Total 

7 -1 0 0 -1 -1 0 _L 0 1 ~3 
8 1 0 0 0 0 0 0 0 0 1 

T 19 0 0 0 0 i -1 0 0 0 0 -1 
20 0 0 0 1 I f 0 0 -1 -1 0 -1 
26 1 0 0 -1 0 0 0 0 0 0 

9 1 0 1 0 0 1 0 0 0 _]_ 1 
10 0 0 0 0 0 1 0 0 0 1 1 

U 17 1 0 0 1 0 1 0 0 1 1 k 
18 0 0 0 1 0 I 0 0 -1 0 0 
25 0 0 0 o ! "1 A- -1 _ i 0 -2 

T 
U 

TREATED 
UNTREATED 
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APPENDIX 2 

TAELE 61 INDIVIDUAL SCORES DERIVED FROM TALLIES 

Judge _! 

Softness of Positive Plate 

7 8 19 20 26 9 10 17 18 25 Total 

7 0 0 0 -1 0 0 1 0 0 0 
8 0 •>:- 0 0 0 0 -1 1 0 0 0 

T 19 0 0 •25- -1 1 0 1 0 0 0 1 
20 0 0 1 0 1 1 0 1 0 k 

26 1 0 -1 0 '»* 1 0 0 0 0 ]_ 

9 0 0 0 - J_ 0 0 1 0 -1 
10 0 1 -1 0 0 0 0 0 -1 

U 17 -1 — 1 0 0 r\ vJ 0 0 0 0 -2 
18 0 0 0 — _L 0 -1 0 0 1 1 -1 
25 0 0 0 0 0 j 0 0 0 -1 ■* 

j 

Softness of Negative Plate 

7 8 19 20 26 9 10 17 18 25 Total 

7 -x- 1 1 0 0 0 0 1 0 1 
i 
! 4- 

8 -1 1 0 0 0 1 0 0 0 1 
T 19 -1 -1 * -1 -1 -1 1 _1 ~1 1 "5 

20 0 b 1 0 1 ]_ 0 -1 1 3 
26 0 0 1 0 0 0 -1 0 -1 -1 

9 0 0 1 -1 0 * "1 0 -1 1 
1 
1 -1 

10 0 -1 -1 -1 0 1 0 0 0 1 -2 
T 17 -1 0 1 0 1 0 0 -1 ! -1 

18 0 0 1 1 0 1 0 1 1 | 5 
25 -1 0 -1 -1 1 -1 0 1 -1 * -3 

Adherence 

T 

7 8 19 20 26 9 10 17 25 Total 

7 X 0 0 0 0 0 0 0 0 0 0 
8 0 0 0 0 0 0 0 0 0 0 

19 0 0 -2fr 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 0 0 
26 0 0 0 0 0 o 0 0 0 0 

9 0 0 0 0 0 0 0 0 0 0 
10 0 0 0 0 0 0 0 0 0 0 
17 0 0 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 0 0 
25 0 0 0 0 0 0 0 0 0 •Sr 0 

TT 
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APPEmix 2 (sheet 2) 

TA3LE 6i INDIVIDUAL SCORES DERIVED FROM TALLIES 

Judge I (Cont'd) 

Peroxidatior 

7 
1 8 19 20 26 9 10 17 18 25 Total 

7 4C- 0 0 0 0 0 0 0 o 0 0 
8 0 0 0 0 0 0 0 0 0 0 

19 0 0 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 0 0 
26 0 0 0 0 •5J- 0 0 0 0 0 0 

9 0 0 0 0 0 *- 0 0 0 0 0 
10 0 0 0 0 0 0 0 0 0 0 
1? 0 0 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 0 0 
25 0 0 0 0 0 0 0 0 0 0 

General Condition - NO TALLIES GIVEN FOR THIS CHARACTERISTICe 
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TABLE q j Analysis of Direct Comparisons Between 
Treated and Untreated Batteries 

Judge 
Preference Expressed for 

Probabil Treated (T) Untreated (U) Total (N) 

Softness of Positive Plate 

A 12 10 22 ,416 
B 111 11 25 .345 
C 3 10 13 .989 
D 3 5 8 .355 
E 6 9 15 .849 
P 0 0 0 loOOO 
G 1 0 1 .500 
H 1 1 2 .750 
I 7 1 8 .035 

Total 47 47 94 .50 

Dispersion index: D2 = 10,91 7 d.f. P = o.ll 

Softness of Negative Plate 

A 12 10 22 c4l6 
B 14 n 25 .345 
C 6 p 11 o5oo 
D 9 6 15 .304 
E 8 9 17 0685 
P 0 1 1 1.000 
G 1 4 5 .969 
H 3 3 6 0656 
I 8 6 14 .395 

Total 61 55 116 .29 

Dispersion index: D2 = 4.078 8 d.f. . P = QJ 

Adherence 

A 12 9 21 .332 
B 14 11 25 .345 
C 5 3 8 .363 
D 0 1 1 1.000 
E 1 3 4 .938 
P 0 2 2 1.000 
G 0 0 0 1 .000 
H 0 1 1 1.000 
I 0 0 0 1.000 

Total 32~ 30 62~* .40 
Dispersion index: D2 = 6„23 6 d.f. >T

) II 0
 

Probability of an equal or greater total (T) for treate< 
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(sheet 2) 

TABLE 9 : Analysis of Direct Comparisons Between Treated and 
Untreated Batteries (Cont’d) 

Preference Expressed for 

Judge Treated (T) Untreated (U) Total (N) Probability*”* 

Peroxidation 

A 11 11 22 .584 
B 14 11 25 .345 
C 0 0 0 1 oOOO 
D 0 4 4 1,000 
E 6 8 14 .788 
F 0 0 0 1 ,000 
G 1 4 5 .969 
H 0 1 1 1 oOOO 
I 0 0 0 IcOOO 

Total 32” 39~ 7l~ .80 

Dispersion index: D^ = 9.67 5 d.f. p = 0.08 

General Condition 

A 13 10 23 .339 
B 14 11 25 .345 
c 2 0 2 .250 
D 3 6 9 .910 
E 3 7 10 .945 
F 5 6 11 .726 
G 0 0 0 1.000 
H 1 5 6 .984 
I No Tallies 

~ 

Given for This Characteristic 

Total 45 86 067 

Dispersion index: D^ = 7.94 6 d.f. p = 0.25 

-Probability of an equal or greater total (T) for treated 
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APPENDIX 3: Laboratory Data Pertaining To 
Tests of Discarded Automotive Batteries 

a0 Batteries, Group 

b. Batteries, Group 

c* Batteries, Group 

d. Tables for Cells 

1, 3, k: » 3, 6, 7 

10, 12, 13 9 17, , 18, 19 

31, 32, 33, 34, . 35, 36 

of All Batteries 
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Battery 

VOLTAGES ON PRE-TEST CHARGE 
(DISCARDED BATTERIES) 

1 3 4 

Cell 1 2 3 1 2 3 1 2 3 

Time Rate 
3/26/52 
8:15 PM 0 2.06 2.06 2.04 2.02 2.04 2.03 2.06 2.06 2.06 
3:20 PM 5 On Charge - All Cells 
8:25 PM »t 2,12 2.11 2,11 2.13 2.15 2.14 2,12 2.11 2,12 
8:50 PM tt Adjusted Water in All Cells 
9:45 PM u 2.18 2.18 2.18 2.32 2.34 2.31 2.16 2.16 2.17 
12:00 M 
3/27/52 

tt 2,28 2.34 2..31 2.33 2.35 2.32 2,27 2.26 2.28 

9:00 AM tt 2.31 2.35 2.32 2,35 2.36 2.31 2.30 2.29 2.31 
10:25 AM it 2.31 2.35 2,32 2.35 2,36 2.33 2,30 2.29 2.31 
10:30 AM Off Charge - All Cells 

SPECIFIC GRAVITY DURING PRE-TEST CHARGE 

3/26/52 
9:45 PM 1.170 1.170 1,190 1.190 1.195 1.180 1,215 1,220 1.210 
12:00 M 
3/27/52 

1,200 1.215 1.205 1,190 1,200 1,195 1.235 1.220 1.235 

9:00 AM 1,215 1,210 1,205 1.190 1.200 1.190 1,225 1.225 1.235 
10:15 AM 1C215 1.215 1,215 1.200 1.205 1.200 1.235 1.235 1.240 

PRE-TEST DISCHARGE AT 300 AMPERES: VOLTAGES 

',3/27/52 
3:00 PM OCV 2.09 2.06 2,07 2,04 2.07 2.02 2.10 2 c08 2.10 
5 sec. 1.72 1.70 1,68 0.80 0,65 0,66 1.66 1.70 1.71 
30 sec. 1 c71 1,70 1.68 0.62 0.54 0.55 1.63 1.70 1.72 
1 Min. 1,69 1,69 1.66 i * Off Off ‘Off 1,61 1,68 1.70 
1| Min. 1.68 1.67 1.64 1.58 1,66 I„6u8. , - RECOVERY VOLTAG! :s - - 
2 Min. 2.01 2.01 2.00 2,00 2,01 2.00 - 2.01 2.02 2.01 
2-§- Min. 2.02 2.02 2.01 2,00 2.01 2.01 2.02 2.02 2.02 

.3 Min. 2,02 2.02 2.02 2.01 2.01 2.01 2,03 2.03 2.04 
3i Min. 2.03 2.03 2,02 2,01 2.02 2.01 2.03 2,03 2.04 
4 Min. 2.03 2.03 2,02 2.01 2.02 2.01 2.04 2,04 2.04 
44 Min,.. 2.03 2.03 2.02 2,01 2.02 2.01 2.04 2,04 2,04 

Min. 2,04 2.04 2.03 2.01 2.02 2.01 2.04 2.04 2.o4 
*0 Min. Sp.Gr, 1.205 1.200 1.195 1.190 1.190 1.185 1.210 1.210 1.215 

“Battery Number 3 failed to give 300 amperes; maximum 200 amperes 
failed to hold at 30 seconds. 
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VOLTAGES ON PRE-TEST CHARGE 
(DISCARDED BATTERIES) 

Battery 5 6 7 

Cell 1 2 3 1 2 3 1 2 3 

Time 
3/26/52 

Rate 

3:15 PM 0 2 o07 2,05 2.06 2.01 2.04 

1—1 
0

 
<\j 2.05 2.04 2.04 

3:20 PM 5 ON CHARGE - ALL CELLS 
3:25 PM n 2,13 2.11 2.11 2.14 2.12 2.08 2.12 2,11 

0
 

1—1 
00 

3:50 PM n ADJUSTED WATER■IN ALL CELLS 
9:45 PM ft 2.17 2.15 2.16 2.17 2.30 2.28 2.17 2.16 2.14 
12:00 M 
3/27/52 

0 2.28 2.28 2.27 2.27 2.32 2.31 2.33 2.31 2.32 

9:00 AM It 2,31 2.30 2.30 2.31 2.32 2.31 2.34 2.31 2.32 
10:25 AM tt 2.31 2.30 2.30 2.31 2.31 2.31 2.34 2.31 2.32 
10:30 AM OFF CHARGE ALL CELLS 

SPECIFIC GRAVITY DURING 1 PRE-TEST CHARGE 

3/26/52 
?:45 PM 1.180 1.175 1.180 1.225 1.165 1 =145 1.135 1.145 1.125 
L2;00 M 1.225 1.200 1.225 1.245 1,180 1.150 1.195 1.185 1.185 
3/27/52 
9:00 AM 1.235 1.200 1.215 1.230 1.195 1.150 1.210 1.200 1.200 
10:15 AM 1.24.5 1.215 1.225 1.245 1.195 1.165 1.215 1.210 1.205 

PRE-TEST DISCHARGE AT 300 AMPERES: VOLTAGES 

3/27/52 
3:< CO PM ocv 2.10 2.08 2.09 2.03 2.03 2.00 2.06 2.03 2.02 

sec» 1.70 1.68 1.68 1.04 1.54 1.40 1.56 1.63 1.56 
30 sec. 1.66 1.67 1.67 0.00 1.36 1.12 1.50 1.60 1.52 
I'¬ Min. 1.64 1.66 1.66 * Off Off Off 1.43 io55 1.46 
Ll Min. 1.63 1.64 1.64 1 <>39 1*52 1.44 

RECOVERY VOLTAGES 3> Min. 2.02 2.00 2.02 1 c99 2.00 1.98 1.98 1*98 1.98 3.1 » 2 Min. 2.03 2.01 2,02 2,00 2,02 1.98 2.00 2.00 2.00 
9 Min. 2 o o4 2.02 2.02 2,00 2.02 1*99 2.01 2.01 2.00 

Min. 2„o4 2.02 2.03 2.00 2.02 1*99 2.01 2.01 2,01 
i- Min. 2.04 2.02 2.03 2.00 2.02 2,00 2.02 2,02 2.01 1 r2 Min. 2.04 2.02 2,03 2.00 2.02 2.00 2.02 2.02 2.02 

Min. 2.o4 2.03 2.04 2.00 2.02 2,00 2.02 2.02 2.02 • Min. Sp.Gr. 1*225 1.200 1.210 1,220 1.190 1.150 1.205 1.200 1,185 

''Battery Number 6 failed to give 300 amperes, maximum 280 amperes failed 
to hold at 30 seconds. 
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APPENDIX 3a (Sheet 3) 

VOLTAGES ON CHARGE CYCLE 1 - DISCARDED BATTERIES 

Battery 1 3 k 

Cell 1 2 3 1 2 3 1 2 3 
Time Rate 
3/27/52 

T U T U T u T U 

2.06 

T 

5:25 PM OOCV 2„06 2.05 2,05 2.03 2e04 2.03 2.07 2.07 
5:30 PM 5 START CHARGE - ALL CELLS 
6:00 PM 2,14 2012 2.12 2.20 2.23 2.19 2.15 2.13 2.15 
7:00 PM 2.19 2.18 2.19 2.32 2.34 2.31 2.22 2.18 2.22 
8:00 PM 2.29 2,30 2.28 2.33 2.36 2.32 2,28 2,27 2,28 
9:00 PM 2.29 2.34 2,30 2.34 2.36 2.33 2.23 2.27 2,28 
10:00 PM 2.31 2,36 2.32 2.34 2.37 2.33 2.28 2.28 2,29 
10:05 PM OFF CHARGE - ALL CELLS 

Battery 5 6 7 
Cell 1 2 3 1 2 3 1 2 3 

U T u T U T U T U 
Time Rate 
3/27/52 
5:25 PM OOCV 2,07 2,05 2.06 2,04 2 C01 2.00 2,04 2 c 03 2.03 
5:30 PM 5 START CHARGE - ALL CELLS 
6:00 PM 2.14 2.14 2.12 2.19 2.13 2.12 2.12 2.11 2.10 
7:00 PM 2,19 2 017 2.2»3 2.25 2,30 2.30 2.16 2.14 2,13 
8:00 PM 2.28 2.26 2.27 2.30 2,32 2.34 2.30 2 .26 2.2? 
9:00 PM 2.29 2.28 2.27 2,36 2,33 2.34 2,34 2.30 2033 
10:00 PM 2.30 2.31 2,28 2.33 2.33 2,33 2.35 2.32 2.34 
10:05 PM OFF CHARGE • - ALL CELLS 

SPECIFIC GRAVITIES DURING CHAI ?GE CYCLE 1 
Battery 1 3 k 

Cell 1 2 3 1 2 3 1 2 3 
T U T U T U T U T 

Time 
3/27/52 
5:25 PM 1,205 1.200 1.195 1.190 1.190 1.185 1,210 1.210 1,215 
6:00 PM 1,235 1.215 1.225 1.193 1.235 1.200 1.245 1.215 1.250 
7:00 PM 1,235 1.215 1.225 1.195 1,230 1.200 1,248 1.225 1,250 
8:00 PM 1.235 1.215 1.230 1.195 1.230 1.200 1,250 1,225 1*255 
9:00 PM 1.245 1.220 1.235 1.200 1.230 1.200 1.250 1.235 1.255 
10:00 PM 1.245 1.220 1.235 1.200 1.230 1.200 1.255 1,230 1.260 
Battery 5 6 7 
Cell l 2 3 1 2 3 1 2 3 

u T u T U T u T U 
3/27/52 
5:25 ph 1.225 1.200 1.210 1,220 1,190 1.150 1.205 1.200 1,185 
6:00 PM 1,225 1.235 1.210 1.260 1.200 1.200 1,215 1.225 1,190 
7:00 PM 1.225 1.230 1,215 10260 1.195 1.200 1.215 1.220 1.200 
8:00 PM 1.235 1.230 1.215 1.270 1.195 1.190 1.220 1.225 1.200 
9:00 PM 1.235 1.240 1.220 1.265 1.195 1.195 1.225 1.230 1.205 
10:00 PM 1.240 1.240 1.225 1.260 1.195 1.195 1.220 1,225 1.205 





APPENDIX 3a (sheet 4) 
- 7e33l - 

DISCHARGE VOLTAGES DURING CYCLE 1 - DISCARDED BATTERIES 

Battery 1 3 4 

Cell l 
T 

300 amperes 

Time 
3/27/52 
10:30 P 
OCV 
5n 
30" 
1‘ 
1 1/2' 
21 
2^1/2* 

3 1/2' 
4* 
4 1/21 

6J 
7! 
7 1/2* 

2,1S 
1,74 
1,72 
1,69 
!,67 
1,6b 
1,64 
1,62 
1.61 
1.53 
1.56 

1.26 
o066 

2,17 
1*73 
1*72 
1.70 
1.69 
1.65 
1.66 
1.65 
1*65 
1*63 
1,62 
1,60 
1*57 
1*54 
1.54 

2,17 
!*70 

1,66 
1^3 
1,62 
if6o 
i*5§ 

i:S 
1.36 
0,94 

R 

2,11 2,12 2.10 

NO DISCHARGE 
POSSIBLE'AT 
300 amps. 

Time 

5" 
3011 
Is 
n/28 

2 1/2'1 
3s 
V/2' 
4 1/2'* 
5* 
b! 

2^14 2,14 2»l4 
1,62 1:72 1J3 
1*59 1*70 1,71 
1,55 1,69 1,70 
1.51 1,67 1.66 
1,46 1,65 1,66 

1,44 1,63 1,63 

1*33 1,60 1,59 

i*o4 1,56 1^54 
R* lo52 Io50 

6* 0,30 1,64 

200 amperes 
Time 

R 5!l 0.75 0o7S 0 
30" 0.54 0,54 0, 

6 1/2 < R 1,64 1I61 
7’ R 1,62 1*5? 
g> R 1.56 1.54 
9' R i04o H36 
9 1/2' R 1.26 1.32 

* Reversed 
T = Treated 
U = Untreated 
n = seconds 
* = minutes 



* 
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APPENDS 3a (Sheet 5) 

DISCHARGE VOLTAGES DURING CYCLE 1 DISCARDED 
BATTERIES 

Battery 1 3 4 
Cell 12 3 

tut 
12 3 
U T U 

100 AMPERES 
12 3 
TUT 

Time 
3/27/52 

9* 
10' 

10§-« 

11' 

12' 

13' 
14' 
15’ 
16' 
17' 
18' 
19’ 
20' 

21' 

22» 

1.16 1.76 1.10 
1.18 1.76 1.03 
1.10 1.76 0.40 
0.78 1.76 0.00 

Time 

1' 1.01 1.04 
2» Qc 74 0.70 
2-2-* 0.53 0.45 

Time 

0.98 10« R 
0.60 111 r 

0.32 12' R 
13’ R 
14’ R 
15' R 
16' R 

50 AMPERES 

1.33 1.38 
1.28 1.30 
1.24 1.20 
1.22 1.18 
1.21 1.18 
1.16 1.14 
0.54 0.64 

1.41 1.83 
1.52 1.84 
1.63 1.84 
1.62 1.83 
1.54 1.83 
1.28 1.83 
1.08 1.83 
1.04 1.83 
0.94 1.83 
0.25 1.83 

R 1.82 
R 1.82 

1,22 3’ 1.10 
1.22 4' 1.03 
1.11 5* 0.89 
0.78 6' 0.74 
0.43 7' 0.60 
0.14 8' 0.46 

R 9’ 0.37 
R 
R 
R 
R 
R 

1.04 0.98 I6vr' 
0.93 0.86 17' 
0.76 0.70 IS' 
0.55 0.52 19’ 
0.36 0.41 20' 
0.16 0.24 21' 
0.04 0.20 

0,00 1.15 1.10 
0.48 1.15 1.04 
o. 64 1.02 0.89 
0.65 0,72 0,65 
0.62 0.32 0.30 
0.56 0.10 0.10 

= SECONDS 
Z MINUTES 





APPENDIX 3a (Sheet 6) 

DISCHARGE VOLTAGES DURING CYCLE 1 
(DISCARDED BATTERIES) 

Battery 5 6 7 

Cell 1 2 3 1 2 3 1 2 3 
U T U T U T U T U 

300 AlU-ERES 

Time Time Time 
3/27/52 
10s30 PM 
OCV 2.14 2.12 2.12 2,06 2.02 2.04 2,08 2.04 2.04 
5*5 1.60 1.70 1.70 5" 0.92 1.58 1.28 5" 1.61 1.64 1.58 
30” 1.60 1.68 1.68 30” R# 1.44 1.12 30” 1.56 1,60 1.54 
1> 1.58 1.66 1.66 1' 1.50 1.55 1.49 
li* Ik' 1.46 1.52 1.46 
2’ 1.58 1.62 1.62 2» 1.44 1.48 1.42 
2k' 2k' 1.40 1.46 1.40 
3’ 1.54 1„60 1.59 3' 1.38 1.43 1.37 
4' 1.50 1.57 1.56 4’ 1.30 1.36 1.28 
5’ 1.43 1.53 1.50 5' 1.13 io23 1.14 
6» 1.30 1.49 1.42 5k' 1.00 1.12 0.98 
7« 0.00 1.48 1.18 

200 AMPERES 

7k' R 1.56 1.10 1' R 1.47 1.14 6’ 1.26 1.34 1.28 
S’ R 1.52 0.52 7' 1.08 1.22 1.12 

8’ 0.72 0.92 0.62 

* REVERSED 

T I TREATED 
U s UNTREATED 
” = SECONDS 
' r MINUTES 
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DISCHARGE VOLTAGES DURING CYCLE 1 
(DISCARDED BATTERIES) 

Battery 5 

Cell 1 2 3 
U T U 

Time Time 
3/27/52 

| ^2 0.56 1.72 1.20 iil 
9* 0.54 1.71 1.21 2' 
10' R 1.70 1.22 3’ 
11' R 1.70 1.21 4’ 
12' R 1.68 1.14 5’ 
13' R 1.67 0.00 6' 

13i’ R 1.76 0.82 6g-’ 
14' R 1.77 0.78 7* 
15’ R 1.77 0.46 8' 
16' R 1.77 0.03 9’ 
17' R 1.77 R 10' 
18« R 1.77 R 11' 

12' 

131 
14’ 
15' 
16' 
17' 
18' 
19’ 
20' 

21' 

22' 

23’ 
24' 
25’ 
26' 

27' 
28' 
29’ 
30' 

6 

1 2 3 
T U T 

100 AMPERES 

R 1.66 i.44 
R 1.63 1,34 
R 1.59 1.22 
R 1.54 ls06 
R 1.49 0.94 

1 

7 

2 3 
U T U 

Time 

1,28 1.35 1.28 
9' 1.30 1.34 1,26 
10' 1.04 0.74 0.34 
11' 0.78 0.18 0,08 

50 AMPERES 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

1.68 1.40 12’ 1.40 1.10 1.16 1.68 1.40 13* 1,45 1.08 1.18 
1.67 1.38 141 1,62 0.92 1.13 1.66 1.34 15' 1066 0.50 0.94 I.64 1.30 16' 1.66 0,14 0.58 
1.62 1.25 17' 1.66 R 0.27 1.60 1,20 18' 1.64 R 0.02 
1.58 1.16 19' 1.61 R R 
1,54 1.12 20' 1.54 R R 
1.52 1,08 
1.48 1.03 
1.43 0.98 
1.39 0.94 
1.36 0.90 
1.32 0.86 
1.28 0.82 
1.24 0.78 
1.20 0.75 
1*15 0.72 
loll 0.68 
1.08 0.66 
1.02 0.60 
D.94 0.53 
0.90 0.51 
C.88 0.50 
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0 APPENDIX 3a (Sheet 8) 

VOLTAGES OF DISCARDED BATTERIES ON CHARGE CYCLE 2 

Battery 134 

Cell i 2 3 1 2 3 1 2 3 
T U T U T U T U T 

Time Rate 
3/28/52 
2:40 AM 0 2,00 1.99 1.98 2.02 2,02 2,02 1.61 1,99 

0
 

0
 c 

C\J 

2:45 AM 0 WATER ADDED TO ALL CELLS 
2:50 aM 5 ON CHARGE - 
2:55 A^ 2,04 2.03 2.03 2,13 2.16 2.15 1.68 2,02 2,03 
8:45 am 2.11 2,10 2.11 2.34 2.36 2.33 2.13 2,11 2.12 
11:10 AM 2,14 2.13 2.13 2.34 2.36 2.33 2.15 2.13 2.15 
2:00 PM 2.24 2.23 2.23 2.32 2.34 2.31 2.17 2.16 2,19 
3:00 PM 2.27 2.28 2.27 2,32 2.34 2.31 2.22 2,20 2.22 
4* 00 PM 2,29 2.32 2.30 2.33 2.34 2,32 2.28 2.26 2,26 
5:00 PM 2,30 2.34 2.31 2,34 2.35 2.32 2.30 2.27 2,28 

Battery 5 6 7 

Cell 1 2 3 1 2 3 1 2 3 
U T U T U T U T u 

2:40 AM 0 1,60 1.98 1.99 0 ,16 1.96 1.94 1.96 1.95 1.95 
2:45 AM 0 WATER ADDED TO ALL CELLS 
2:50 AM 5 ON CHARGE 
2:55 AM 1.68 2,02 2,03 0,42 2.02 2.00 2.02 2.00 2.01 
8:45 AM 2.13 2.10 2,11 0.05 2,14 2.13 2.12 2,10 2,10 
11:10 AM 2.15 2,12 2.13 0.47 2.24 2.28 2.16 2.14 2.13 
2:00 PM 2.26 2,24 2.26 o,48 2,33 2.30 2.28 2.21 2.25 
3:00 PM 2.28 2.26 2.26 o,48 2,33 2.30 2.30 2,26 2.29 
4:00 PM 2.30 2,28 2,28 o,48 2,33 2.30 2.31 2,28 2.30 
5:00 PM 2.30 2.29 2.28 0,48 2,33 2.30 2.32 2.29 2.31 
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APPENDIX 3a (Sheet 9) 

SPECIFIC GRAVITIES OF DISCARDED BATTERIES DURING 
CHARGE CYCLE 2 

Battery- 1 3 h 

Cell 1 2 3 1 2 3 1 2 
T U T u T u T U 

Time 
6: U5 AM 1.170 1.155 1.165 1.185 1.210 1.190 1.175 1.155 1. 

11:10 AM 1.185 1.180 1.185 1.190 1.215 1.195 1.200 1.180 1. 
2:00 PM 1.210 1,200 1.205 1.205 1.215 1.195 1.215 1.20 j 1. 
3:00 PM 1.225 1.210 1.225 1.200 1.220 1.200 1.225 1.220 le 
U:00 PM 1.225 1.215 1.225 1.200 1.220 1.200 1.225 1.220 1. 
5:00 PM 1.225 1.215 1.225 1.195 1.215 1.195 1.225 1.215 1. 

Battery- 5 6 7 

Cell 1 2 3 1 2 3 1 2 
U T U T U 'T u T 

Time 
8: U5 AM 1,160 1.170 1.165 1.180 1.1U5 1.145 1.11*5 1.11*0 1. 

11s10 AM 1.190 1.190 1.185 1.185 1.165 1.160 1.160 1.160 1. 
2:00 PM 1.210 1.210 1.205 1.180 1.185 1.175 1.180 1.180 1. 
3:00 PM 1.220 1.210 1.210 1.185 1,190 1.160 1.190 1.165 1. 
H:00 PM 1.225 1.220 1.220 1.180 1.190 1.180 1.200 1.190 1. 
5:00 PM 1.225 1.215 1.220 1,180 1.190 1.180 1.200 1.195 1. 

3 
T 

165 
■ 195 
.215 
,215 
,220 
,225 

3 
U 

135 
150 
180 
185 
185 
,190 
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APPENDIX 3a (Sheet 10) 

DISCHARGE VOLTAGES OF DISCARDED BATTERIES CYCLE 2 

Battery 1 3 1* 

Cell 1 2 3 1 2 3 1 2 3 
T U T U T U T U T 

300 AMPERES 

Time Time Time 
6:15 PM 
OCV 2olU 2.13 2.13 2.08 2.10 2.08 OCV 2,12 2.12 2.12 
5” i.7l* 1.72 1.69 9" 1.92 1.72 1.72 

30” 1.71 1.71 1.68 HO DISCHARGE 30” 1.90 1.69 1.70 
1* I069 1.69 1.69 POSSIBLE , AT i» 1.90 1.68 lo70 
2’ I066 1.67 1c62 300 AMPS. i|» 1.1*9 1.67 1.69 
3* 1.63 1.69 1.98 2’ 1.1*6 1.69 I067 
1*' 1.98 1.61 1.93 3' 1.1*2 1.61* 1,61* 

1.92 1.98 1.1*1* 1*' 1.26 1.60 I061 
6» 1.1*1 1.91* 1.21 9' 0.90 1.99 1.96 
7! 1.29 l.9o 0.10 

200 AMPERES 

711 ■ 2 1.00 1.67 R 9" loOl* 0.81* 0.76 9g* R 1.66 1.67 
30” 0.71* 0o61* 0o61* 6' R 1.61* 1,66 

7' R 1.6l 1.61* 
8» R 1.96 1.60 
9’ R 1.32 1.91* 
9i» R 1.10 l.9i 

100 AMPERES 
8’ 0.88 1.76 R 1’ 1.23 0.99 0.99 10* R 1,1*2 1,68 
9* 0.9I* 1.76 R 2’ 1.01 0.91 0.88 11’ R 1,12 1.66 

10’ 0.1*2 1*79 R 3' 0.1*6 0.31* 0.30 12’ R 0.76 1.62 
ioi’ R 1.71* R 13' R 0.28 1.99 

I3i' R 0,02 i.9o 

90 AMPE] RES 
11» 1.08 1.81* 0.1*0 3i» 1.16 l.Ol* 1.09 ll*’ R 1.26 1.68 
12« 0.90 1.82 0.38 1*' 1.10 0.99 1.01 19’ 0.1*1* 1.28 1.68 
131 0,16 1.82 o.ol* 9' 1.01 0.81 0.89 16* 0.60 1.28 1.69 
il*’ R 1.83 R 6’ 0.89 0.69 0.72 17' 0.62 1.29 1.62 
19' R 1.82 R 7' 0.70 0.1*0 o.99 18’ 0.91*. l.Ol* 1.1*8 
16» R 1.82 R 8’ Oo96 0.20 0.1*2 19’ 0.91 0.30 1.1*0 

20’ 0.1*6 R 1.30 

4 21’ 0.1*2 R 1.20 
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Battery 

Cell 

Time 
6:1$ PM 
ocv 
5" 

30" 

1' 
2 * 
3* 
h' 
5' 
6' 

7' 

7b 

8* 

91 
10' 

11' 

12' 

12 J' 
13» 
ll*' 
15* 
16' 
17' 

i (Sheet 11) 

DISCHARGE VOLTAGE 

5 

1 2 3 
u T U 

2.12 2.10 2.11 
1.62 1.68 1,69 
1.57 1.66 1.68 
1.56 1.65 1.66 
1.52 1.63 1,6b 
1.52 1.6o 1.6l 
1.17 1.56 1.56 
1.1*1 1.52 1.50 
1.23 1.U5 1.1*0 

R i.5o i.2b 

R 1.52 1.02 

R 1.70 1.2l* 
R 1.68 1.19 
R 1.68 1.20 
R 1.66 1.18 
R 1.6U 0.1*1* 

R 1.75 1.18 
R 1.75 1.16 
R 1.75 1.15 
R 1.75 0.72 
R 1.75 O.ll* 
R 1.75 R 

S FOR DISCARDED BAr 

6 

11 2 
T U 

300 AMPERES 
Time 

0.07 2.OU 

NO DISCHARGE 
POSSIBLE AT 
300 AMPS. 

200 AMPERES 

NO DISCHARGE POSSI 
AT' 200 AMPS. 

100 AMPERES 

NO DISCHARGE 
POSSIBLE AT 
100 AMPS. 

$0 AMPERES 
5" R — 

30" R 1.89 
1» R 1.88 
2« R 1.88 
3' R 1.86 
!;« P. 1.86 
5' R 1.86 
6» R 1.85 
7' R 1.85 
8' R 1.86 
9' ■Q 1.82 

10' R 1.82 
11' R 1,82 
12' R 1.81 
13' R 1.80 
111' R 1.77 
15» R 1.76 
16' R 1.71; 
17’ R 1.73 
18' R 1.73 
19' R 1.72 
20' R 1.71 

CYCLE 2 

3 
T 

Time 

2.03 OCV 
5" 

30" 
1» 
2» 

3’ 
Id 
3* 
51' 

:ble 6> 
7* 

7b 
8' 

9' 
10' 

11' 

- ll| i 
1.82 12' 
1.82 13' 
1.82 lh' 
1.80 15' 
1.78 16' 
1.78 17' 
1.76 18' 
1.76 
1.76 
1.70 
1.70 
1,68 
1.66 
1.61* 
1.58 
1.52 
i.5o 
1.1*6 
1.1*1* 
1.1*1 
1.36 

7 

1 2 3 
U T U 

2.09 2.01; 2.03 
1.1|2 1.68 1.56 
1.1*8 1.59 1.51 
l.bb 1.50 1.17 
1.1|2 1.17 1.1*1; 
1.36 1.17 1.1*0 
1.26 1.32 1.31 
1.08 1.16 1.12 
0.91; l.Ol* 1.01 

1,18 1.2U 1.23 
0.92 1.00 0.96 

1.1*6 1.1*1* 1.1*6 
1.1*6 1.1*2 1.1*6 
1„1*2 1.32 1.1*1 
1.20 1.02 1,17 
0o88 R 0.50 

1.1*1; 0,90 1.2b 
1.1*8 0.72 1.26 
1.66 0.3U 1.26 
1.66 0,12 1.21* 
1.62 R 0.88 
1.62 R 0.50 
1.58 R 0.00 
1.51; R R 
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APPENDIX 3a (Sheet 12) 

VOLTAGES (STAND DISCHARGE) Date 3/29/52 
(DISCARDED BATTERIES) 

Battery 1 3 4 

Cell 1 2 3 1 2 3 l 2 3 
T U T U T u T U T 

300 AMPERES 

OCV 2.00 1.99 1.99 
i—

i 
o

 0 
CM 

i—
1 

O
 

CM
 2,01 2,00 1.99 

o
 

o
 

CM 

Time Time Time 
5* 1.4-4 1.58 1.36 No discharge 5n i.44 1.52 1.56 

30 n 1.29 1.51 1.21 possible 30 u 1.00 1.41 1.50 
1* 1.06 1.46 0.92 

200 AMPERES 

l|* 0.34- 1.52 0.12 No discharge 1* R 1.48 1.58 
possible It’ R 1.31 1.54 

100 AMPERES 

2 » R-::- 1.62 R 5” 0.75 0.4.2 Oc54 2* R 1.42 1.65 
30’* 0.54- o.o4 0.32 2 tir * R 1.22 1.62 

3* R 0,60 1.57 

50 AMPERES 

2i* R 1,81 R 1* 0.94 0.45 0,68 34* R R 1,68 
It* 0.72 0.12 0.48 4’ R R 1.72 

21 o.55 R 0.31 
2t* 0.4.8 r 0.26 

'“'reversed 
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APPENDIX 3a (Sheet 13) 

VOLTAGES (STAND DISCHARGE) Cont’d Date: 3/29/52 
(DISCARDED BATTERIES) 

Battery 5 6 7 

Cell 1 2 3 123 1 2 3 
TJ T u TUT u T U 

300 AMPERES 

OCV 2.01 1.96 1.99 0.00 1.99 1.97 

0
 

0
 

eg 1.97 1.96 

Time - Time - 
i.54 1.54 1.54 No discharge 5" 1.-34 1.34 1.38 

30" i.o4 i o 44 1.34 possible 30" 1.12 1.-10 1.-18 
11 0.78 0.72 0.94 

200 AMPERES 

1 r R-x- i«56 io34 No discharge iiT 0.86 0.50 

vO
 

O
 

1—
1 

j R 1.53 1.12 possible 

100 AMPERES 

cL * R 1 ;66 l.o8 No discharge 2T 1.20 0.66 1.41 
R 1.68 0.42 possible 2 i: 1.18 R 1.32 

3 • 0.60 R 1.28 

50 AMPERES 

3 1 R i.:?5 R No discharge 3i7 0.68 R 1.46 
3i> R 1.76 R possible 4’ 0.40 R 1.42 

4^T R R 1.28 

'"-REVERSED 

T = TREATED 
U = UNTREATED 
" = SECONDS 

1 = MINUTES 



# 'i 

tf 



APPENDIX 3a(Sheet 14) 
- 7.34-1 - 

VOLTAGES ON CHARGE CYCLE 3 - DISCARDED 
BATTERIES 

Battery 1 3 4 

Cell 1 2 3 1 2 3 1 2 3 
T U T u T u T u T 

Time Rate 
3/29/52 
9:30 AM 
3/30/32 

1.5 ocv 2,02 2 a 02 2.02 2.08 2 .10 2.08 1.62 2.00 : . 2,00 

9:45 AM 
3/31/52 

1.5 2.11 2.10 2.10 2,25 2,26 2.25 2.13 2,10 2.11 

9:15 AM 1.5 2.24 2,26 2,24 2.24 2.26 2.24 2.27 2.22 2.24 
9:30 AM 5 RAISED RATE FOR ALL CELLS 
10?40 AM 5 2.29 2,34 2.31 2.35 2.35 2.34 2.35 2.27 2.30 
11:00 A 1205 RAISED RATE FOR ALL CELLS 
1:1+0 PM 15 2.39 2.41 2.38 2.46 2.48 2.45 2.42 2.35 2.38 
1:1+5 PM 0 
2:00 PM 20 
9:30 PM 20 2.38 2.38 2,37 2.43 2,46 2.44 2.38 2.32 2.35 

4/1/52 
8:30 AM 20 2.40 2„40 2,38 2 .42 2.44 2 J+2 2,40 2.36 2.36 
4:15 PM 20 2.40 2.39 2.38 2.42 2.43 2.41 2.40 2.33 2.36 

il:00 PM 20 2,40 2.39 2.39 2.42 2,44 2„40 2,41 2.34 2.36 

4/2/52 
8:30 AM 20 2,41 2.40 2,40 2.41 2.43 2.39 2.42 2.35 2.37 
4:15 PM 20 2,40 2.40 2,39 2.40 2.43 2.40 2.42 2.34 2.37 

10:00 PM 20 2.41 2.40 2,40 2.40 2.42 2.39 2.42 2.34 2.38 

4/3/52 
8:30 AM 20 2.41 2.40 2.41 2.40 2,41 2.40 2.42 2.35 2.38 
4:15 PM' 20 2.41 2.40 2,40 2,1+0 2.41 2,40 2.43 2.35 2.38 

4/4/52 
12:01 AM 20 2,41 2,39 2.40 2.39 2.41 2,38 2.42 2.34 2.38 

4:15 PM 20 2.40 2,39 2.40 2.38 2.42 2.39 2.42 2.34 2.37 

11:30 PM 20 2.42 2.40 2.41 2.39 2.43 2.39 2.44 2.35 2.38 

4/5/52 
7:15 PM 
4/8/52 

#1:10 PM 

20 2.40 2.38 2,40 2.37 2.42 2.36 2.43 2.32 2.37 

20 2.41. 2,39 2,40 2.39 2.44 2.35 2.46 2.35 2.40 

4/7/52 
10:45 AM 20 2.41 2.39 2.41 2.38 2.47 2.40 2.46 2.36 2.39 
11:00 AM 20 OFF CHARGE • - ALL CELLS 
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APPENDIX 3a (Sheet- L5> 

VOLTAGES ON CHARGE CYCLE 3 - DISCARDED BATTERIES 

Battery 5 6 7 

Cell 1 2 3 1 2 3 1 2 3 
u T u T U T u T U 

Time Rate 
3/29/52 
9:30 AM 
3/30/52 

1.5 OCV 1063 1.99 2.01 0.02 2.05 2.03 1.98 1.95 1.96 

2.08 9:45 AM 1.5 2.13 2.10 2.11 0.03 2,28 2.27 2.11 2.09 
3/31/52 
9:15 AM 1.5 2.27 2.24 2.23 0.04 2.26 2.26 2.24 2.22 2.23 
9:30 AM 5 RAISE D RATE FOR ALL CELLS 
10:40 AM 5 2.35 2.29 2.30 0.12 2.30 2.36 2.32 2.30 2.33 
11:00 AM 12.5 RAISED RATE FOR ALT j CELLS 
1:40 PM 15 2.36 2.41 2.37 2.14 2.44 2.42 2.40 2.38 2.40 
1:45 PM 0 
2:00 PM 20 
9:30 PM 20 2.38 2.32 2.34 2.35 2.39 2.40 2.38 2.37 2.38 

4/1/52 
8:30 AM 20 2.40 2.37 2.36 2.17 2.40 2.40 2.40 2.38 2,39 
4:15 PM 20 2,39 2e 32 2,35 2.19 2.39 2.40 2.38 2.37 2.38 

11:00 PM 20 2,41 2.33 2.36 2.21 2.40 2.40 2.40 2.38 2.39 

4/2/52 
8:30 AM 20 2.42 2.34 2.36 2.24 2.38 2.39 2.40 2.38 2.39 
4? 15 PM 20 2.42 2.33 2,36 2.24 2,38 2.37 2.39 2.37 2.3 8 

10:00 PM 20 2.42 2.34 2,36 2,24 2.38 2.36 2.40 2.37 2.39 

4/3/52 
8:30 AM 20 2.43 2.34 2.38 2.26 2.36 2.33 2.41 2.33 2.39 
4:15 PM 20 2.43 2.34 2.37 2.25 2.36 2.32 2.41 2.37 2.38 

4/4/52 
12:01 AM 20 2 *42 2.33 2.36 2.25 2.35 2.31 2.40 2.36 2.38 

4:15 PM 20 2.43 2.34 2.3 6 2.26 2.34 2.29 2.41 2,36 2.37 

11:30 PM 20 2.44 2.34 2.37 2.26 2.34 2.27 2.42 2.36 2.38 

1+/5/52 
7:15 PM 
4/6/52 

20 2.43 2.33 2.37 2.27 2.34 2.26 2.38 2.36 2.37 

11:10 PM 20 2.45 2.34 2.39 2.38 2.35 2.25 2.40 2.37 2.39 
#11:30 PM 20 ALL c: ELLS WATERED 

4/7/52 
10:45 AM 20 2.44 2.35 2,38 2.28 2.32 2.24 2,39 2.37 2.38 
11:00 AM 20 OFF CHARGE • - ALL c: ELS 
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APPENDIX 3a (Sheet 16) 

SPECIFIC GRAVITIES DURING CHARGE CYCLE 3 
(DISCARDED BATTERIES) 

Battery 1 3 4 

Cell 1 2 3 1 2 3 1 2 3 
T U T U T u T u T 

Time Rate 
3/30/52 
9 :!+5 AM 1.5 1.190 1.185 1.195 1.185 1.210 1.195 1.210 1.180 1.205 
3/31/52 
9;15 AM 1.5 1.225 1.225 1.225 1.200 1.215 1.205 1.240 1.220 1.235 
9:30 P.M 
4/1/52 

20-«- 1.245 1,220 1.235 1.205 1.215 1.210 10265 1.245 1.260 

3:30 AM 20 1.260 1.220 i«245 1.200 1.210 1.210 1,280 1O260 lc265 
4? 45 pm 20-::- 1.275 1.235 1.255 1.210 1.215 1.215 1.300 1.270 1.275 
11:00 PM 
4/2/52 

20-::- 1,250 1.220 1.240 1.195 1.200 1,195 1.285 1,265 1.280 

8:30 AM 20 1.260 1.220 1.245 1.200 1.205 1.195 1,290 1*265 1o270 
4:15 PM 20-::- 1.260 1.220 1.245 1*200 1.205 1.195 1.315 1.270 1.235 
10:00 PM 
4/3/52 

20-::- 1.260 1.220 1.240 1.195 1.200 1.205 1,290 1,270 1.275 

8:30 AM 20 1.265 1.230 1.265 1.200 1,200 1.205 1.300 1.265 1.280 
4:15 PM 
4/4/52 

20-::- 1,250 1.210 1.250 1.200 1,200 1,200 1.300 1.270 1.285 

12:01 AM 20-::- 1.255 1.210 1.250 1.200 1.195 1.200 1.310 1.270 1,280 
4:15 PM 20-::- 1.265 1.210 10260 1,200 1.210 1.205 1.315 1.285 1.295 
11:30 PM 
4/5/52 
7:15 PM 

20-::- 1.260 

20-::- 1.230 

1.215 1.250 1.200 

1.200 

1.210 10205 

1.205 

1.295 1.265 

1.285 

1.280 

1.225 1.270 
4/6/52 
11:00 PM 9n.”.__ 1.200 1.305 
4/7/52 
10:45 am 20-::- 1.255 1.210 1.245 1.195 1.195 1.195 1.285 1.275 1.280 

“All cells watered following these readings of specific gravity0 
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APPENDIX 3a (Sheet 17) 
- 7 -344- 

SPECIFIC GRAVITIES DURING CHARGE CYCLE 3 
(DISCARDED BATTERIES) 

Battery 5 6 7 

Cell 1 2 3 1 2 3 1 2 3 
u T u T U T U T u 

Time Rate 
3/30/?2 
9:1*5 AM 1.5 1.200 1.195 1,185 1.140 1.195 1,180 1.170 1.165 1.160 
3/31/52 ~ 

1.185 9:15 AM 1.5 1.240 1.220 1.220 1.140 1.210 1.215 1.200 1.200 
9:30 PM 
4/1/52 

20* 1.255 1.255 1.240 1.160 1.210 1.180 1.225 1.220 1.225 

8:30 AM 20 1.280 1.230 1.240 1.175 1.210 1.175 1.240 1.225 1.230 
4:45 PM 20* 1.295 1.245 1*255 1.200 1.225 i:.i90 1.255 1.235 1.245 
11:00 PM 
4/2/52 

20* 1.285 1.235 1.250 1.210 1.215 i.i3o 1.245 1.225 1.240 

8:30 AM 20 1.295 1.240 1.255 1.230 1.225 1.200 1.255 1.235 1.245 
4:15 PM 20* 1.315 1.245 1.260 1.240 1.220 1.195 1.260 1.240 1.245 
10:00 PM 
4/3/52 
8:30 AM 

20* 1.295 1.235 1.265 1.240 1.220 1.195 1.255 1.230 1.240 

20 1.300 1.245 1.265 1.250 1.230 1.205 1.260 1.245 1.250 
4:15 PM 
4^/52 

20* 1.305 1.240 1.270 1.250 1.225 1.200 1.245 1.235 1.240 

12 i01 AM 20* 1.305 1.245 1.270 1.255 1.225 
io245 

1.200 1.250 1.235 1.240 
4-.15 PM 20* 1.320 1.255 1.275 1.265 1.210 1.250 1.240 1.245 
11:30 PM 
4/5/52 

20* 1.320 1.250 1.265 1.260 1.230 1.195 1.230 1.220 1.225 

7:15 PM 1.280 io255 10220 C-\J 

4/6/52 
11:15 PM P(V- -_ 1.280 1.255 1.210 
4/7/52 
10:45 am 20 1.310 1.250 1.300 1.270 1.230 1.195 1.140* 1.135 1.140 

All cells watered following these specific gravity readings. 

’'‘“'‘"Battery No. 7 specific gravity readings checked prior to discharge 
1.140, 1.130, l.ll|0. O.C.V. of cells 1,93-1*95 as compared to 
average O.C.V. of other cells of 2o06 volts. 
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9 APPENDIX 3a (Sheet 18) 

DISCHARGE VOLTAGES OF DISCARDED BATTERIES CYCLE 3 

Battery 1 3 k 

Cell 1 2 3 12 3 1 2 3 
T U T U T U T U T 

300 AMPERES 

Time Time Time 
k/1/52 
12:35 PM 
OCV 2.08 2. Oi; 2.07 2.00 2.02 2.01 2.11 2.10 2.10 
5" 1.75 1.72 1.7 h NO DISCHARGE 5" 1.45 1.72 1.68 

30" 1.75 1.71 1.7k POSSIBLE 30" 0.88 1.71 1.65 
1» 1.75 1.71 1.75 1» R* 1.70 1.20 
li' 1.74 1.70 1.73 
2> 1.73 1.69 1.72 
2i' 1.71 1.68 1.71 
3* 1.70 1.66 1.69 
3i* 1.69 1.65 1.68 
lit 1.68 1.61; 1.67 
5* 1.64 1.61 1.6k 
6* 1.61 1.57 1.61 
7! 1.58 1.54 1.57 
8' 1.53 1.48 1.53 
9T 1.47 1.40 1.47 

10' 1.37 1.07 1.38 
105 1 1.30 0.62 1.30 

200 AMPERES 

lit 1.U5 0.96 1.46 NO DISCHARGE li' R 1.75 1.63 
121 1.36 0.02 1.37 POSSIBLE 2» R 1.78 1.66 
l^t 1.26 R 1.29 2k' R 1.78 1.66 

3r R 1.76 1.65 

-REVERSED 
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APPENDIX 3a (Sheet 19) 

DISCHARGE VOLTAGES OP DISCARDED BATE'HIES CYCLE 3 

Battery 1 3 4 

Cell 1 2 3 1 2 3 1 2 3 
T U T u T u m U T 

100 . AMPERES 

Time Time Time 
13» 1.56 0.82 1.57 5" 0.66 o;46 0.66 3i’ R 1.90 1.86 
14» 1.57 o.54 1.58 30" 0.36 0.28 0.30 4’ R 1.90 1.85 
15’ 1.56 0.20 1.57 5’ R 1.89 1.84 
16* 1.53 R 1.54 6 * R 1.88 1.84 
17’ 1.48 R i.5o 7» R 1.88 1.83 
16* 1:36 R 1.46 8* R 1.86 1.81 
19’ 1.23 R 1:37 9’ R 1.86 1.8o 
20* 1:17 R 1.25 10* R 1.85 1.80 
21» i;o4 R 1.18 11 * R 1:85 1.78 
22 * 0.66 R 1.C8 12* R i;84 1.77 

13’ P 1.83 1.75 
14* R 1.82 1.73 
15 * R 1.-82 1.71 
16 * R 1.81 1.70 
17* R l;8o 1.69 
18* R 1:79 1.67 
19’ R 1.78 1.65 
2o* R 1.78 1.64 
21 * R 1.76 1.61 
22* R 1o75 1.58 
23* R 1:74 1.56 
24’ R 1:72 1.53 
25’ R l.7l i:5o 
26* R 1.70 1.47 
27* R 1.69 1.44 
28* R 1:66 1.39 
29* R 1.64 1.35 
30* R 1:62 l:33 
31’ R l;6o 1.30 
32* R 1.56 1:26 
33’ R 1.54 1022 
34’ R i.5o 1.15 
35’ R i:46 1:07 
36* R 1:42 0:98 
37» R 1.36 0.82 
38* R 1:33 0.73 

# 39’ R 1.30 0.60 



* 



- 7 • 31-1-7 - 

APPENDIX 3a (Sheet 20) 

DISCHARGE VOLTAGES OP DISCARDED BATTERIES CYCLE 3 

Battery 1 3 4 

Cell 1 2 3 1 2 3 1 2 3 
T U T TJ T U T U T 

50 AMPERES 

Time Time Time 
22-1/2* 1 o 20 0.25 1.41 1' 0.86 0.30 0.84 39-V2T . R 1.54 ±.30 
23 r 1 o 22 0.24 i „ii4 2' 0.11 0.26 0.20 40' R 1.56 1.32 
2/- 1 ..21 0,21 1.46 2-]/2' 0.00 0.30 0.15 41' R 1.56 1.24 
25* 1.17 0.17 1.46 42' R 1.55 1.12 
26 > 1.08 0.09 1,42 43’ R 1.54 1.09 
271 1.00 0.09 1.39 w Ft 1.53 1.05 
23* 0.36 0,00 1.30 45' R 1.51 1.01 
29 1 0.75 R 1.24 46' R 1.50 0,93 
301 0.61 R 1.21 47’ R 1.48 0.94 
31' 0.54 R 1.17 48' p 1.45 0.33 
32- 0,li3 R 1,12 49' R i.43 0.35 
33T 0.35 R 1.04 50' R 1.41 0.80 

5i! R 1.38 0.75 
f R 1.35 0.68 

53' 1.32 0.60 
54’ R 1.32 0.54 
55’ R 1.30 0.5 0 
56' R 1,28 0.41 
57’ R 1.25 0.34 
53' R 1.20 0.20 
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APPENDIX 3a (Sheet 21) 

DISCHARGE VOLTAGES OF DISCARDED BATTERIES CYCLE 3 

Battery 5 6 7 

Cell 123 
U T U 

12 3 
TUT 

1 2 
U T 

3 
u 

300 AMPERES 

Time Time Time 
4/7/52 
12:35 PM- - 

OCV 2; 14 2.08 2.10 2.01 2.04 1.98 1.95 i°95 1.93 
5" l;8o 1.88 l;82 No discharge 5" 1.06 1:42 1.32 

30" 1:55 1.66 1.62 possible 30" R 1.30 1.10 
l* 1:42 1.62 1.60 

i» 15" 1.37 1.60 1.58 
Is 1 1.32 1.62 1.56 
it 45" 1.28 1.61 io55 

2 t 1;22 1.60 l:53 
3 1 0.88 1.55 1.48 

3s* 0.65 1.53 1.47 

200 AMPERES 

4' 0*98 1.66 1,62 5" 0.24 1.38 0.72 it R 1,32 1.14 
5* 0.70 1.64 1.58 30" R 1.30 0.62 
6» 0.28 1.62 io54 
7 ! R lo58 1.48 
8» R 1.52 io4i 
?' R 1.46 lo32 

R 1.43 1.28 

# 
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APPENDIX 3a (Sheet 22) 

DISCHARGE VOLTAGES OF DISCARDED BATTERIES CYCLE 3 

Battery 6 

Cell 1 2 3 1 2 3 1 2 3 
U T u T U T u T u 

100 AMPERES 

Time Time Time 
10' R 1.67 1.64 1' R 1,46 0.93 ii* 0.00 1.70 1.42 
11' R 1.67 1.62 ii* r 1.30 0.46 2' R 1.62 1.32 
12' R 1.65 1.60 3 s R 1.50 1.10 
13' R 1.64 1.58 4» R 1.28 0.80 
14' R 1062 1.55 5' R 1.00 0o60 
15' R 1.60 1.53 
16' R 1.57 1.51 
17' R 1.53 1.-47 
18' R i.5o 1.44 
19' R 1.46 i.42 
20' R 1.40 1.38 
21' R 1.34 1.36 
22' R 1:30 1:34 
23' R i;25 1.32 
21’ R l;2l l;28 
25' R 1.14 1.24 
26' R 1.04 1-19 
27 ' R 0.-92 1.10 
28’ R 0.78 1.00 

28i' R 0,66 o.94 

5o AMPERES 

29' R 1.07 1;27 2' R 1.58 i;io 6 < R 1.44 1.07 
30' R 1.12 1.30 3' R 1.51 0.82 7' R 1.38 0.98 
31' R 1.09 I.23 4' R 1.41 o,5o 8' R 1»33 0.91 
32' R 1.06 1.16 5’ R 1.28 Ooi8 9' R 10 2k 0.78 
33' R 1; 04 1.14 6' R 1.14 R 10' R l;l4 0.70 
34’ R 0.99 1 ol2 6i* R 1.10 R 11 ? R 1^03 0.60 
35' R 0.96 1.09 12' R 0,91 0.51 
36' R o;90 1.07 13 ‘ R O083 0.44 
37’ R O084 I0O3 14' R 0.74 0.36 
38’ R o;8l 1,00 15' R 0,70 0.32 
391 
4ot 
Hi: 
421 
43' 

0o74 
Oo68 
0;6o 
o.55 
o.45 

0,90 
0o60 
0^68 
Oo57 
0 = 48 
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VOLTAGES OF DISCARDED BATTERIES ON PRE-TEST CHARGE 

Battery 10 12 13 

Cell l 2 3 1 2 3 1 2 

Time 
3/19/52 

Rate 

2.04 2.08 2:45 PM 0 OCV 2.06 2.07 2.06 2.06 2.07 2.06 2. 
3:00 PM 5 START OF CHARGE 
3:10 PM 5 2.24 2.26 2.26 2.24 2.26 2.25 2 .18 2.29 2. 
4:15 PM 5 2.29 2.30 2.30 2.30 2.30 2.29 2.25 2.32 2. 
4:20 PM 0 BATTERIES OFF CHARGE 
3/20/52 
12:05 AM 5 START CHARGING again 
3:10 AM 5 2.30 2.32 2.32 2.34 2.35 2.36 2.31 2.34 2. 
4:00 AM 5 2.31 2.32 2.32 2.36 2.36 2.37 2.31 2.34 2. 
5:00 AM 5 2.32 2.33 2.33 2.38 2.38 2.38 2.31 2.35 2. 
6:00 AM 5 2.33 2.34 2.34 2.38 2.38 2.38 2.32 2.36 2. 
7:00 AM - 5 2.34 2.35 2.35 2.38 2.38 2.38 2.33 2.37 2. 
8:00 aM 5 2.35 2.36 2.36 2.38 2.38 2.38 2.34 2.38 2. 
9:00 AM 5 2.36 2.36 2.36 2.37 2.37 2.37- 2.35 2.37 2. 
9:30 AM 0 OFF CHARGE 

Battery 17 18 19 

Cdll 
3/19/52 
2:45 pm 

1 2 3 1 2 3 1 2 

OCV 2.07 2.06 2.06 2.07 2.08 2.08 2.07 2.06 2. 
3:00 PM '5 START OP CHARGE 
3:10 PM -5 2.28 2.28 2.27 2.30 2.30 2.30 2.28 2.28 2. 
4:15 PM 5 2.30 2.30 2.29 2.31 2.31 2.31 2.30 2.30 2. 
4:20 PM 0 BATTERIES OFF CHARGE 
3/20/52 
12:05 AM' 5 START CHARGING AGAIN 
3:10 aM 5 2.22 2.32 2.34 2.23 2.22 2.22 2.33 2.32 2. 
4:00 AM 5 2.34 2.32 2.36 2.33 2.33 2.33 2.35 2.34 2. 
5:00 AM 5' 2.35 2.35 2.37 2*34 2.34 2.34 2.36 2.34 2. 
6:00 AM 5 2.38 2.37 2.38 ' 2.35 2.34 2.36 2.37 2.36 2. 
7:00 AM 5- 2,38 2.37 2.38 2.36 2.36 2.37 2.37 2.36 2. 
8:00 AM 5 2.38 2.37 2.38 2.37 2.36 2.38 2.37 2.36 2. 
9:00 AM 5 2.38 2.37 2.37 2.36 2.36 2.37 2.36 2.36 2. 
9:30 AM 0 OFF CHARGE 

3 

,08 

:26 
31 

32 
33 
35 
.37 
38 
38 
38 

3 

,06 

29 
30 

35 
36 
36 
37 
38 
38 
37 
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APPENDIX 3b (Sheet 2) 

SPECIFIC GRAVITIES OF DISCARDED BATTERIES ON PRE-TEST CHARGI 

Battery 10 12 13 

Cell 1 2 3 1 2 3 1 2 3 

Time 
3/19/52 
2:45 PM 
3/20/52 

— 1.230 1.230 1.235 1.235 1,235 1.220 1,245 

1.248 

1.245 

3;10 AM 1.223 1.225 1.225 1.214.0 1,248 1o225 1.205 1.240 
4;00 AM . 1.223 1.228 1.228 1.243 1.248 1.225 1.208 1.250 1.243 
3:00 AM 1.233 1.235 1.235 1.245 1.248 1.230 1.220 1.255 1.245 
6:00 AM 1.233 1.238 1.235 1.248 1.248 1,230 1.223 1,260 le248 
7:00 AM 1.235 1.238 1.235 1.245 1.248 1.230 1.225 1.260 1.250 
8:00 aM 1.235 1.238 1.235 1.245 1.250 lc230 1.228 1.260 1,250 
9:00 AM 1.235 1,240 1.235 1.245 1,250 1.230 1.230 1 o2S0 1,250 

Battery 17 18 19 

Cell 1 2 3 1 2 3 1 2 3 

T ime 
57-9/53 
2:45 PM 10220 1.235 1.225 

0
 

C^ 
C\i 
iH

 

0
 

p"\ 
C\J 

1—
1 

3/20/52 
3:10 AM 1c235 1.225 1.225 1,230 1,235 1.235 1.230 1.235 1.230 
4:00 AM 1.235 1,228 1.228 1,233 1,235 1-235 1.230 1.235 1.230 
5:00 aM 10 240 1.233 1.230 1.235 1,240 1,240 1.235 1,240 1.230 
6:00 AM 1*248 1.240 1.230 1.240 1.243 1.243 1.240 1.243 1,235 
7:00 AM 1,248 1.240 lo230 1.240 1.243 1.245 1.240 1.245 1.235 
8:00 AM 1,248 1.240 1.230 1.243 1.243 1.245 1.240 1.245 l ,235 
9:00 AM 1.245 1,235 1.230 1.240 1.245 1.245 1.240 1.245 1.235 
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APPENDIX 3b (Sheet 3) 

Battery 

Cell 1 

Time 
3/20 752 
ocv 2.15 
5” i065 
30” 1.64 
i* 1.62 
iir! 1.60 

PRE-TEST 

10 

2 3 

2,16 2.15 
1,58 1 J|9 
1.57 1*47 
1*55 1.43 
1.52 1.40 

DISCHARGE AT 

1 

Time 

2.14 
S" 1.72 
30” 1.69 
1* 1.68 
Hr* 1.67 

RECOVERY 

300 AMPERES 

12 

2 3 

2C15 2.14 
1,65 1*60 
1.64 1*70 
1.63 1*70 
1.61 1.68 

VOLTAGES 

VOLTAGES 

1 

Time 

2,13 
5” 1.68 
30” 1.64 
1* 1.63 
l4» 1.62 

13 

2 3 

2 .16 2.15 
1.61 1,62 
1.59 1.61 
1.57 1.61 
1.56 1.59 

Sp.Gr. 
pr) 1 1.220 1.225 

0
 

<\j 
O

J a 
1—1 

3 at'! -er y 17 
OCV 2.14 2.14 2.14 
5'1 1.61 1.60 1.65 
30” 1.58 1.59 1.62 
1 r 1.56 1.57 1.62 
lsf 1.54 lo56 1,62 

2« 2.02 2.02 2.02 
2±t 2.03 2.03 2.03 
3* 2,04 2 .04 2.04 
4» 2.04 2.0b. 2 ,o4 

2.04 51 2.05 2.05 
8» 2.06 2.05 2.04 
Sp. Gr. 
20» 1.225 1.220 1.21! 

2£» 2C04 2.04 2.03 
3’ 2,05 2.05 2.03 
34f 2,05 2.05 2.04 
4» 2.05. 2.06 2.04 
64’ 2.06 2,06 2,05 

1.225 

0
 

<
r\ 

O
J 1,210 

18 
2.14 2.14 2.14 

5” 1,52 1*55 lc65 
30 " 1,48 1.50 1.63 
1* io44 1,46 1,61 
14f 1.40 1.42 1.60 

RECOVERY VOLTAGES 
2* 2 o02 2,03 2o04 
24’ 2.04 2.04 2.05 
3’ 2.04 2.04 2.06 
4f 2C05 2.05 2.06 
5» 2P06 2.06 2.06 
84* 2.06 2.06 2.06 

10225 1.225 1.225 

2» 2.02 2o04 2,04 
2|i 2.03 2,06 2 c06 
34! 2o04 2,06 2.06 
4* 2.04 2,06 2 c06 
7* 2.o4 2.06 2.06 

1,215 1.235 

0
 

rO
 

O
J 

1—1 

19 
2C12 2.11 2.12 

5" 1,71 1,65 1.67 
30" 1.66 1.65 1.67 
1« 1.67 1.65 1,67 
14» 1=65 1.63 1,66 

2t 2.04 2,04 2,03 
24r 2.04 2,04 2.04 
3* 2.04 2 ,04 2o04 
4’ 2.05 2.06 2.05 
5. 2.06 2.06 2.05 

1.225 1.225 lc220 

SPECIFIC GRAVITIES AFTER CHARGE CYCLE 1 

Battery 10 12 

1.250* 1,245 1'255* 
Battery I'J 

1.250 1.255* 1.235 

13 

lo250 1,265* 1,235 1.245* 1,265 1,265'i 
18 19 

1,265* 1.250 1.265* 1.240 1,260* 1,235 

‘Treated 
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APPENDIX 3k (Sh«Qt 4) 

DISCHARGE VOLTAGES OF DISCARDED BATTERIES/CYCLE 1 

Battery 10 12 13 

Cell 123 
TUT 

12 3 
U T U 

12 3 
TUT 

300 AMPERES 

Time 
3/20/52 
OCV 2.18 2.18 2,18 

Time 

2.15 2.15 2.14 

Time 

2.13 2,16 2.50 
5" 1 .68 1.55 1.58 5n 1.74 1,68 1.72 5" 1.71 1.66 1.67 
30 ” 1.63 1.52 1.55 30” 1.70 1.65 1.71 30 ” 1.64 1.61 1.62 
l» 1.58 1.45 1.50 1* 1.67 1,61 1.68 1* 1.62 1.58 1.59 -i i • J-a * 1.57 1.42 1.47 14’ 1.66 1.60 1.67 U’ 1.60 1.56 1.57 
2 1 1.57 i.4o 1.46 2' 1.65 1,58 1.66 2* 1.58 1.54 1.56 
pi T *-2 1.55 1.36 1.43 2b * 1,63 1.55 1.65 2-1* 1.56 1.52 1.54 "3 i 1.53 1.30 1.40 3f 1.62 i .54 1,64 3* 1.55 i.5o 1.53 
3i* 1.50 1.24 1.36 31* 1,61 1,52 1,62 3i» 1.53 1,46 i.5o 

1.50 1.15 1.32 4* 1,60 1.49 1.61 4* i,5o 1.42 1.47 
44’ 1.47 1.05 1.26 44* 1.58 l <45 1.59 41’ 1*47 1,38 i*45 

1.44 0,93 1.17 5* 1.56 l.ki 1.57 5* 1.44 1.35 1.42 
rJ/L f 1.41 0,80 1.06 6» 1.52 1 c30 1*53 54* 1*39 1,28 1.38 
6 ? 1.37 0.58 0.95 7 * 1.46 1,11 1Jj.6 6* 1.31 1.22 1.33 
64’ 1.34 0.40 0.81 8* 1.37 0.81 

9’ 1.20 R-;.- 

200 AMPERES 

1*37 
lc03 

64’ 
7’ 
It * 

1.12 
0.88 

R 

1.12 
1.04 
1.00 

1.27 
1,20 
1.18 

7' i.5i 0.83 1.13 10* 1.29 R 1.05 8* R 1.15 1.33 
74* 
8’ 
8-!’ 
9' 
94* 
10» 

1,48 
1.47 
1«43 
i.4i 
1.36 
1.31 

0.71 
0.60 
o.45 
0.32 
0 o20 
0,06 

1.05 
0.93 
0.88 
0.77 
0.66 
0.53 

10|» 1.19 R 0,65 9* R 0,97 1.22 

" REVERSED 



♦ 

( 
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APPENDIX 3b (Sheet 5) 

DISCHARGE VOLTAGES OF DISCARDED BATTERIES CYCLE 1 

Battery 10 12 13 

Cell 1 2 3 1 2 3 1 2 3 
T U T U T U T U T 

100 AMPERES 
Time Time Time 
10*' 1,58 0*96 1.22 11* 1,50 0.38 1.35 10' R 1,26 1.48 
11* 1.58 0.98 1,24 12' 1.51 0.10 1,31 11' R 1.17 1.43 
Hi* 1.58 0.98 1.23 13' 1,36 R 1.17 12» R 0,95 1,32 
12* 1.58 0,94 1.20 14’ 1.17 R 0,81 13 R 0,44 1,12 
13* 1.56 0,83 1.13 15’ 0.62 R 0,46 
14* 1.52 0,78 1.06 
15’ 1.47 0.70 1.00 
16* 1.37 0.59 0,90 
17’ 1.25 0.49 0.80 
18* 1.16 0,39 0.59 
19’ 0.92 0,26 0.32 
20« 0.60 0,16 0.36 

50 AMPERES 
21» 1.22 0,96 1.06 15*' 1.38 0,58 1.30 14’ R 1.10 1.28 
22 1 1.21 1.00 1.08 16' 1.38 0*62 1.30 16' 0 <>27 0.84 1,16 
23» 1.21 1.02 lo07 17’ 1,42 0,62 1.38 17' 0.27 0.76 0,91 
24' 1.14 1.00 1.03 18» lo42 0,58 1,40 18» 0,26 0,68 0,54 
25’ 1 o08 0.97 0.97 19' 1.31 0.52 1.37 19' 0.25 0.64 0.22 
26 * 0.97 0.93 0.90 20* 1.26 0.47 1.28 20' 0,24 0,50 R 
27' 0.86 0.88 0.84 21' 1.18 0,42 1.16 21* 0.27 0,48 R 
28» 0.73 0.83 0.77 22» 1.00 0,40 1.01 
29' 0.62 0.82 0.74 23’ 0.65 0.35 O.83 
30' 0.41 0.76 0,65 24' 0.42 0.33 0*67 
31' 0.24 0.70 0.55 25' 0.31 0.31 0.51 
32» 0.13 0.69 0.46 26' 0.11 0,29 0.35 
33’ 0.05 0.61 0.40 27’ R 0.28 0.21 
34’ R 0.55 Oc33 
35’ R 0.50 0.26 
36» R 0.42 0o20 



♦ 
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- 7.355' 

DISCF ;,KGE VOLTaO -I;6 OF DISC . OLD B^TTEi oIES^/ CYCLE 

BatJ bery 17 18 19 

Cell i 2 3 1 2 3 1 2 3 
U T U T U T U T u 

300 AMPERES 

Time Time 
Tima 
3/20/52 
ocv 2.14 ■ .2*13 2.12 2.14 2.14 2.13 2.12 2.10 2.11 
5” 1.60 1.63 1.66 5M 1.54 1.56 1.66 5” 1.72 1.67 1.70 
30 M 1.60 1.60 1.65 30’* i.47 1.51 1,63 30’' 1.68 1,66 1,68 
1» 1.56 1.57 1.62 11 1.42 1.46 1.60 i» 1,67 1.63 1.67 
i|-t 1.52 1.54 1.60 i*» 1.36 1,40 1.58 ii» 1*65 1*62 1,65 
2 f i«5o 1.52 1*59 21 1.33 1.36 io57 21 1,65 I06I 1064 
2-i t 1.47 l .50 1.57 2#t I.27 1.31 1.55 2#» 1,63 1.59 1.63 
3* 1.44 1.48 1.56 3* 1.22 1 6 26 io53 3f 1.61 1.57 1.61 
3i 1.42 1.47 1.55 3i» 1.12 1.16 1.51 31* 1*61 1,56 1.61 
4* i.39 1.44 1.53 4* 0.96 lr00 lo48 4* 1.60 1.55 1.60 
4if i.34 l.4i 1.50 4irf 0o64 0.85 lo46 4s1 1.58 1.52 1.58 
5’ 1.28 1.37 1.48 5* 0.69 0,70 io44 5’ 1.57 i.5i 1,57 
5i* 1.21 1.32 1 *45 5£* 0.43 0,58 1.42 Tfr T > a 1.55 1,47 1.54 
6 * 1.12 1.26 i.43 61 1,53 1.45 1.53 
6#' 1.01 1.18 1 =39 6 1.51 1.41 i,5i 
7 * 0.86 I.07 1.32 7 T 1,49 1.36 1.48 

7i* 1,46 1.29 1,46 
8* 1,43 1.18 1.42 
8#1 1,38 1,01 1,37 

200 ampet.es 

7i» 1.16 1.29 i.5o 61 0 o90 0.36 1 o57 91 1,52 1,21 1.52 
8» 1.11 1.27 1.47 7’ 0.73 0,64 1.53 lot 1,48 0.96 1.47 
8i' 0.98 1.18 1.43 8' 0.53 0.34 1.50 lit 1.37 R 1.31 
9' 0,91 1.12 1.40 8*« 0.40 0,18 1.48 
'9^! 0,76 1*00 lc32 
10 t 0 - 62 60 64 1 ,,22 
10# 0,41 0.63 1,10 



» 

c 
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APPENDIX 31a (Sheet 7) 

DISCHARGE VOLTAGES FOR DISCARDED BATTERIES CYCLE 1 

Battery 17 18 19 

Cell 1 2 3 1 2 3 1 2 3 
TJ T U T U 5 U T u 

100 AMPERE 

Time Time Tima 
11* l.l6 1.28 1.50 9* 1.14 1,02 1.68 11 1/2* 1.61 a 1.58 
12* 1.19 1.26 1.50 10* 1.18 1.00 1.68 12* 1.61 R 1.58 
131 1,14 1.20 1.46 11* 1*12 0.90 1.67 13* 1,59 H 1,53 
14* 1,06 loll 1.37 12* 1.04 0.80 1.65 14* 1,56 R 1.45 
155 0,95 0.95 1.23 13* 0.95 0.71 1.64 15* 1*49 R 1.21 
16* 0.83 0.77 0.98 14* 0.88 0.63 1.62 16* 1.28 R 0.81 
17* 0.72 0.52 0.18 15* 0.80 0,53 I.60 17* 1.10 R 0.24 
17^* 0.68 0.40 R l6» 0.72 0.45 1,58 

17s 0.64 0,37 1.54 
18* 0.56 0.29 1.51 
19* 0.45 0.19 1,45 
20* Oc.36 oai 1.36 
21* 0,27 0.01 1 * 22 
22* 0d6 R 1.13 

50 AMPERES 

18* 1.22 1*06 0.91 221* 0.87 0.70 1.44 17 1/2 • 1.37 0.42 1.10 
19 s 1.30 1.14 0.98 23 f 0.92 0.75 1.4? 18* 1,44 0.59 1.23 
20J 1.29 1.07 0.70 24* 0.95 0.78 1.49 19* 1.47 0*58 1.23 
21* 1.26 1.00 0.52 25* 0.94 0.76 1.49 20* 1.46 0.57 1.18 
22* 1.21 G.90 0.39 26* 0o9i 0.70 1.47 21* 1,36 0,53 1,06 
23* 1.16 0.79 0.29 27* 0.86 O.65 1,44 22* 1.28 o,53 0.81 
24* 1.10 0.67 0.18 28* 0.82 0.58 1.37 23* 1,23 0.47 0,45 
25 s 1.01 0.51 o.oe 29* 0.77 0.54 1.32 24* 1.17 0.42 0.32 
26» ■ 0.91 0.41 R 30* 0.70 0.43 1.27 25* 1.07 0.41 0.13 
27* 0,75 0.28 R 31* 0.70 0.41 1.23 26* 0,80 0.4o R 

32’ Oo 66 0.36 1.21 27* 0.45 0.36 R 
33* 0o6l 0.28 1.17 
34’ 0.58 0.22 1.14 
35* 0.52 0.16 1.08 
36* 0.44 0.08 1.01 
37* 0.36 0.03 0.93 
38* 0,28 0.00 0.86 
39* 0.19 T? 0.80 
4o* 0.08 R 0.72 





# APPENDIX 3b (Sheet 8) 
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VOLTAGES OF DISCARDED BATTERIES ON CHARGE CYCLE 2 

Battery 10 12 13 

Cel 1 1 2 3 1 2 3 1 2 3 
T U T U T u T U T 

Time Rate 
3/21/52 Amp, 
1:20 AM 0CV1.95 1.96 1.96 1.96 1,98 1.95 1.98 2.15 

0
 

H
 

C\J 

1:30 AM ON CHARGE 
1:30 AM ;o 2.06 2.08 2.08 2.06 2.08 2.04 2„05 2.08 2.08 
10:30 AM 2038 2.39 2.40 2.41 2.41 2.39 2.39 2.40 2.41 
10:14.0 -AM 10 REDUCED RATE TO 5 AMPERES 
10: III AM 5 
12:00 M 5 2.34 2.34 2.35 2.36 2.36 2.35 2.36 2.37 2.36 
1:30 PM 2.34 2.34 2.34 2.36 2.36 2.34 2.35 2.37 2.36 
1:45 PM 5 QFF CHARGE 

Battery 17 18 19 

Cell 1 2 3 1 2 3 1 2 3 
U T u T U T U T U 

3/21/52 ocv 
1:20 AM 1.98 1.97 1.96 1.95 1.95 1.95 1.94 1.96 1.94 
1:30 AM ON CHARGE - 
1:30 AM 10 2,06 2.06 2.05 2.06 2 o07 2.05 2.03 2.03 2.03 
10:30 AM 2.41 2.40 2.40 2,41 2.40 2.40 2.40 2.40 2.40 
10:40 AM 10 REDUCED RAT E TO 5 AMPERES 
10:41 AM 5 
12:00 M 5 2.36 2,36 2.36 2.36 2.35 2.36 2.36 2.35 2,36 
1:30 PM 2.36 2.36 2.36 2.36 2.35 2.36 2.36 2.35 2,36 
1:45 PM 5 OFF CHARGE 



i 

♦ 
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APPENDIX 3b (Sheet 9) 

SPECIFIC GRAVITIES OF DISCARDED BATTERIES DURING CHARGE 
Cycle 2 

Battery 10 12 13 

Cell 1 2 3 1 2 3 1 2 3 
T U T u T u T u T 

Time Rate 
3/21/52 
1:10 AM 0 1.115 lclOO 1,110 1*120 1,125 i*o85 1.125 1.145 1.155 
9:30 AM 10 1 o 2lj.O 1.225 1.235 1.235 1,260 1.225 1.2ij.O 1,260 10260 
10:30 AM 10 lo250 1.230 1.21+5 1.245 i0255 1,220 1„240 ic255 10260 
12 :00 M 5 io255 1,250 1.250 1„250 1,260 1-235 1,245 1,260 1,260 
1:30 PM 5 1,250 1.250 lo250 lo250 1.260 1.235 1.245 1,260 1,260 

Battery 

Cell 1 

17 

2 3 1 

18 

2 3 1 

19 

2 3 
u T u T U T U T u 

3/21/52 
1:10 AM 0 1.110 1.120 lollO 1,100 1.080 1.115 1.100 1,105 1.095 
9:30 AM 10 1.235 1.250 lo240 1,245 1,230 1,240 1.235 1.250 1.235 
10:30 AM 10 1.240 lc250 1.235 1,250 1,245 1,250 1,240 1,250 1.235 

1.240 12:00 M 5 lo250 1.250 1,240 10260 1.250 1,260 1,240 1.255 
1:30 PM 5 1.250 1.250 1.240 1.260 1.250 1,260 1.240 1.255 1,240 





0 APPENDIX 3b (Sheet 10) 
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DISCHARGE VOLTAGES OF DISCARDED BATTERIES CYCLE 2 

Battery 10 12 

Cell 123 
TUT 

1 
U 

1 
T 

2 3 
U T 

300 AMPERES 

Time Time Time 

OCV 2,14 
5“ 1a62 
30” 1,62 
1’ 1,60 
1|» 1,60 
2' 1,58 
24» 1.56 
3' 1.54 
34’ 1.52 
4' i.5i 
44' 1-47 
5* i.44 
54’ 1.43 
6’ 1,38 
64* 1.33 

2013 2,13 
1.52 1*55 
1.48 1.55 
i„46 1.52 
i,44 1.48 
1,41 1.4.6 
io37 io44 
1,31 1.40 
1,24 1.36 
1.15 1.31 
1.02 1,22 
0,91 1*13 
0o74 0,98 
0,62 0,88 
0o38 0.72 

OCV 2,14 
5” 1.64 
30” 1.71 
1» 1.70 
i4’ 1.69 
2’ 1.67 
24* ' 1,66 
3' 1.64 
34* 1.63 
4’ 1,62 
44’ 1.60 
5’ 1,58 
54' 1.56 
6’ 1.54 
64’ 1.51 
7’ 1.49 
74' 1.43 
8’ 1.38 

2,14 2.12 
1.68 1,72 
1,66 1.72 
1.63 1.71 
1,61 1.70 
1,60 1.69 
1.58 1.67 
1.55 10 66 
1.52 1.65 
1.49 1.64 
1.44 1.62 
1.38 1 o60 
1,28 1.58 
1,18 lo55 
1,09 1.53 
O089 1,50 
o,56 1.46 

R • 1,41 

OCV 2,10 
5” 1.69 
30" 1,65 
i> 1,63 
14 * 1.62 
2 * 1,60 
2-4* 1.58 
3’ 1.56 
34' 1.54 
4’ 1.52 
44’ 1.48 
5' 1.43 
54’ 1.36 
6' 1.23 
64’ Ido 
7’ 0.24 

2,14 2,13 
1,61 1*64 
1.60 1e62 
1,58 1,60 
1*56 1.58 
lc54 1.57 
1.51 1.55 
1.48 1.52 
1.45 ic5o 
1.41 1.47 
1,36 1.44 
1.29 1.38 
1.21 1,33 
1,12 1,27 
1,01 1.21 
1.01 1.20 

200 AMPERES 

n f 1,51 0„83 1.07 84' 1.52 R 1,54 74’ R 1,16 1.34 
74’ 1.49 0,74 1*00 9’ 1,48 R 1,48 8’ R 1.04 1,28 
8* lo46 0,62 0c92 10’ 1,38 R 1,35 84' R 0*88 1.23 
84’ 1.44- 0o50 0,83 11’ 1.16 R 1.12 
9’ 1.42 0,44 0,78 114» 1,43 R 0 #82 
94’ 1,36 0,27 0,65 
10’ 1.31 0.14 0,52 
io4’ 1.23 0.02 o,4o 

# 



ii 

n 
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APPENDIX 3b (Sheet 11) 

DISCHARGE VOLTAGES Ox" DISCARDED BATTERIES CYCLE 2 

Battery 10 12 13 

Cell 1 2 3 1 2 3 1 2 3 
T U T U T U . T TJ T 

100 AMPERES 

Time Time Time 
11* 1.54 0.93 1.14 12' 1.44 0.41 1.35 9' R 1.21 1.42 
121 1.54 0.98 1.18 13' 1.31 0.38 1.29 10' R 1.16 1.47 
13’ 1.52 0.93 1.12 14' 1.08 0.12 1.16 11» R 0.94 1.39 
141 1.45 0.86 1.04 15' O.36 0.12 O.67 12' p 0.34 1.24 
151 1.34 0.78 0.95 16* 0.06 0.07 0.44 12|» R 0.12 1.07 
16' 1.22 O.67 0.82 
171 1.09 0.57 0.68 
18' 0.81 0.48 0.49 
191 0.42 0.33 0.18 
19il 0.24 0.34 0.13 

50 AMPERES 

20' 0.92 0.99 0.86 l6g* 0.74 0.51 1.11 13' R 0.87 1.31 
21' 0.91 1.07 0.87 17' 0.78 0,57 1.19 14' R 0.80 I.25 
22» 0.81 1.12 O.87 18' O.69 0.60 1.26 15’ 0.09 0.70 1.10 
23' 0.67 1.12 O.84 19* O.58 0.62 1.30 16' 0.11 0.54 0.60 
24* 0.49 1.08 0.78 20» 0.49 O.63 1.29 17' 0.11 0.41 0.17 
25' 0.34 1.03 0.72 21' 0.26 0.54 1.07 18' 0.12 0.35 0.13 
26» 0.22 0.95 0.59 22' 0.15 0.53 O.83 
27' 0.17 0.94 0.59 23» 0.08 0.52 O.63 
28» 0.09 O.89 0.50 24' 0.08 0.52 0.49 
29' 0.04 O0 82 0.45 25' R 0.48 0.28 
30» 0.02 0.77 0.39 26' R 0.43 0.08 
31» 0.02 0.70 0.32 
'JO ' 0.02 0.60 0.28 
33' 0.02 0.51 0.24 
34' 0.04 0.51 0.24 
35' 0.07 0.40 0.21 
36' 0.10 0.24 0.18 
37' 0.12 0.11 0.22 



I 
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APPENDIX 3b (Sheet 12) 

DISCHARGE VOLTAGES OF DISCARDED BATTERIES CYCLE 2 

Battery 17 

Cell 1 2 3 
U T U 

Time 
OCV 2.12 2.12 2 ell 
5M 1.62 1.62 1.66 
30” 1.59 1.59 1.65 
1» 1.55 1.57 1.65 
i4’ 1.53 1,55 1.62 
2' l .51 1.54 1.61 
24’ 1,48 1.51 1.59 
3' 1.46 1.49 1.59 
34 s 1,40 1*45 1,56 
4’ 1,38 1.43 1.54 
44’ 1.33 1.40 1.52 
5’ 1.26 1,36 i.5o 
54’ 1.18 1.30 1.48 
6’ 1.06 1.22 i.43 
64» 0,95 1.13 1=39 
71 0.79 1.01 1.35 
74’ 0.58 0.86 1.26 
8' 0.31 0.61 1.19 

84* 0.68 0.93 1.37 
C i 0.57 0.79 1.30 
I 0 ’ 0.28 0.27 le09 
lot* 0.21 0,10 0.91 

l 

18 

2 3 
T U T 

300 AMPERES 

Time 
OCV 2.12 2,12 2.12 

5" 1.47 i.5i 1.63 
30” 1.45 1.48 1.63 
1* 1.41 1.45 1.61 
1-4» 1.38 1.41 1,59 
2 T 1.33 1.36 1.58 
24* 1,28 1.31 1,56 
3’ 1.20 1,21 1.54 
341 1.07 1.05 1.51 
4’ 0,91 0.85 1.49 
ki' 0,70 0 o60 1,47 
5’ 0.48 0.36 i.44 
54* 0.34 0,11 1.43 

200 AMPERES 

6’ 0,76 o 063 1.57 
7J 0.58 0„36 1.54 
8» 0.39 0 ,10 1.50 
84' f 0,21 R IAS 

19 

1 2 3 
u T U 

Time 
OCV 2.11 2.09 2 all 
5” 1.72 1,68 1.69 
30” 1.69 1.67 1,70 
if 1.68 1.65 1,68 
14’ 1.67 1.64 1.68 
2' 1,66 1.62 1.67 
24’ 1,64 1,60 lo65 
3’ 1*63 1.59 1.64 
34’ 1.61 1,56 1,62 
4’ 1.60 1.54 1.61 
44’ 1=59 1.61 1,60 
51 1,58 1.49 1.58 
54’ 1.57 1.45 1.56 
6» 1.55 1.40 1.54 
64* 1.52 1,36 1 >53 
7 * 1.48 1.24 1.49 
74’ 1.45 0.90 1.46 
0? 
8-4’ 

1.40 o.44 1.39 
1,36 R 1.39 

9’ 1.50 R 1,52 
94’ 1.46 R 1.46 
lo¬ lo43 R lc43 
ll’ 1,21 R 1.13 
ii4’ 1.03 R 0,74 
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APPENDIX 3b (Sheet 13) 

7*362 - 

DISCHARGE VOLTAGES OP DISCARDED BATTERIES CYCLF 2 

'Battery 17 18 19 

Cell 1 2 3 1 2 3 1 2 3 
U T u T u T U T u 

100 AMPERES 

Time . Time Time 

11’ 0*99 0.96 1.4c 9’ 1.04 0.90 1.67 12’ 1.33 R 1.25 
12 » 1,04 0.92 1.42 10’ 1.06 0.88 1,67 13’ 1.24 R 1*18 
13* 0*93 0.67 1.3c 11» 0.99 0.80 1*66 14 ’ 1.13 R 0.80 
14’ 0*83 0.36 1.15 12’ 0.94 0,75 1.65 15 ’ 0.98 R 0.48 
1M 0.68 R 0,5c 13’ 0 ,85 0*65 1.63 15*» 0.63 R 0*08 
i$i; 0.62 R 0.16 14’ 0.77 0.57 1.61 

15’ 0,69 0,47 1,59' 
s' 16’ 0.58 0,32 1,55 

17’ 0.52 0.17 i.5i 
18« 0.38 R 1.42 
19’ 0*31 R 1.29 
20 ’ 0,21 R 1,19 
21 ’ 0.14 R 1.04 
22’ 0.02 R 0,91 

50 AMPERES 

16» 1,16 0.66 1*13 22-1-’ 0*74 0*61 1.31 16’ 1,15 0.37 0*79 
17' 1.17 0*57 1.14 23’ 0.79 0*69 1.35 17’ 1,26 0.49 0 .86 
18* 1.17 0.59 1 .12 24’ 0*78 0.70 1.37 18’ 1*23 0*49 0.65 
19’ 1*16 0.58 1.06 25’ 0.73 0*70 1.37 19’ 1.17 0.46 0.42 
20 > 1.11 0.54 0,85 26’ 0.65 0 c66 1.31 20’ 0,97 0.47 0.30 
21» 0.99 o*44 Oo59 27 ’ 0,59 0*62 1 *26 21 ’ 0.77 0*48 0*19 
22’ . 0,90 0 *44 0*45 28’ 0,47 0 *53 1.19 22’ 0,46 0.39 R 
23’ 0*74 0,35 0 ,23 29’ 0.39 0.47 1.13 23’ 0,28 0,37 R 
21+’ 0.58 0.37 0.14 30’ 0,35 0.4-6 1.09 24’ 0.18 0,40 R 
25’ 0,41 0.37 0,06 31’ 0.26 0*41 1*02 
26’ 0,21 0.28 R 32’ 0*21 0.37 0.96 

33’ 0,17 0*28 0.85 
34’ 0*05 0.16 0 *73 
35’ 0,07 Ool4 O.67 
36’ 0,0? 0.13 0*62 
37’ 0*07 0 eOo 0o49 
38T 0,07 0*02 0,37 
39’ 0.10 0C00 0,24 





APPENDIX 3b 
Sheet (14) 

STAND DISCHARGES OR DISCARDED BATTERIES 

Battery 10 12 13 

Cell 1 2 3 1 2 3 1 2 3 
T U T U T u T U T 

300 AMPERES 

Time Time T ime 
3/22/! >2 
ocv 1.95 1.95 1.95 1.97 1.98 1.95 1.99 2.02 2,01 

1.27 0.70 0.92 5" 1.U6 1.33 1.41 5” 1.48 1.43 1.46 
30” 1.12 0 .12 o,65 30" 1.42 1.25 1.30 30" 1.35 1.31 1.38 

i» 1.34 1.08 0.93 1» 1,03 1.11 1.30 

200 AMPERES 

1« 1.18 0 .07 0.63 i|' » 1.27 0.10 0.60 NO DISCHARGE 

100 AMPERES 

1|« 1.10 o.45 1.00 2 > 1,56 R 1.05 1-1’ R 1.54 1,66 
2' 1.34 0.30 0.90 2i i 1.58 R 0,90 2' R i.5i 1.65 
^ r 1.02 Rtt 0=44 3' 1.55 R 0.45 3' R 1.37 1.60 
3i* 0.77 R R 3s1 ' 1.48 R 0.10 4! R 1.07 i.5i 

5' R 0.05 1.24 

50 AMPERES 

4’ 1.06 0.18 0,75 4* 1.61 0.60 5g' R o,44 i.35 
5' 0.91 R 0.52 9» 1.61 R o .50 6 * R 0.12 1.26 
6 1 0.72 R 0.25 6' 1.54 R 0.32 6-|' R R 1.10 

7' 1o38 R 0.07 
8* 1.13 R R 

REVERSED 

" = SECONDS 
' = MINUTES 
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APPENDIX 3b (Sheet 15) 
- 7o36k - 

STAND DISCHARGES OP DISCARDED HATTERIES 

Battery 17 

Cell 1 2 
U T 

Time 
3/23/52 
OCV 1.98 1*97 
5" 1.30 1.31 
30" l.o^ 1.15 
i* 0.50 o,8o 

it* o.54 0.92 
2* 0.02 0.48 

2t* 0.62 0.93 
3' 0.42 0.70 
4f R 0.15 

t* 0.44 0.64 
* 0.27 0.48 

R 0.02 

18 19 

3 1 2 3 1 2 3 
u T U T u rp U 

300 AMPERES 

Time Time 

1.96 1.95 1.95 1.96 1.97 1.98 1.97 
1.40 5” 0.80 0.75 1.30 5” 1.51 l.4o 1.46 
1.26 30" 1.37 1.24 1.36 
1.00 

200 AMPERES 

i * 1.27 0.85 1.22 

1.12 30' " 0.52 0.13 1.38 iif 1.38 R# 1.37 
o.?5 

100 AMPERES 

2 * 1.20 R 1.05 

1.22 1* 0.90 C•38 1.57 24» 1.40 R 1.27 
1.08 2* 0.42 R i.5l 3f 1.31 R 1.08 
0.58 s r 0.13 R 1.46 3’ 45,v 0.93 R 0.50 

50 AMPERES 

1.05 3' 0.76 R 1.62 k' 1.12 R 0.78 
0.92 4* 0.68 R 1.60 S' 1.10 R 0.70 
o.54 S' 0.42 R 1,55 6' 0.80 R 0.42 

61 0.13 R 1.48 64* 0.66 R 0.32 

“ REVERSED 

it SECONDS 
MINUTES 
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0 APPENDIX 3b (Sheet 16) 
- 7.36^ - 

VOLTAGES OF DISCARDED BATTERIES ON CHARGE CYCLE 3 

Battery 10 12 13 

Cell 1 2 3 1 2 3 1 2 3 
T U T U T U T U T 

Time Rate 
3/22/52 
2:4.5 pm OCV 1.92 1.92 1.93 1.94 1.95 1.91 1.97 2,00 2.00 
2:50 PM 3 START CHARGE 
2:50 PM 
3/23/52 

3 1.95 1.97 1.96 1.97 1.98 1.94 2.00 2.02 2.02 

4:30 PM 
3/24/52 

3 2.21 2.22 2.22 2,26 2.29 2.25 2.35 2.34 2.33 

8:15 AM 3 2.31 2.31 2.32 2.33 2.35 2.32 2.35 2.35 2.35 
8:45 AM 5 CHANGE RATE 
9:45 am 5 2.36 2.37 2.36 2.38 2.40 2.37 2.40 2.40 2.39 
10:00 AM 10 CHANGE RATE 
11:00 AM 10 2.41 2.41 2.42 2.42 2.44 2.41 2.45 2.45 2.44 
11:20 AM 15 CHANGE RATE 
12:40 PM 15 2.41 2.41 2.42 2.43 2.44 2.41 2.44 2.43 2.44 
1:00 PM 20 CHANGE RATE 
1:00 PM 
3/25/52 

20 2 o 42 2.43 2.44 2.45 2,46 2.43 2.48 2.46 2.46 

1:00 PM 20 2.40 
/ 

2.40 2.46 2.41 2.41 2.40 2.41 2.39 2.41 

3/26/52 
9:00 AM 20 2.40 2.40 2.42 2.42 2.4 2 2.40 2.42 2.40 2.43 
8:00 PM 20 2.41 2.41 2.42 2.42 2.43 2.40 2.42 2.40 2.42 

11:30 PM 20 2.40 2.40 2.42 2.42 2.43 2.40 2.41 2.40 2.42 

3/27/52 

9:00 AM 20 2.41 2.41 2.42 2.42 2.43 2.40 2.41 2.40 2.43 
4:45 PM 20 2.38 2.39 2.41 2.40 2.41 2.38 2.4o 2.38 2.42 

3/28/52 
2:30 AM 20 2.43 2.43 2.44 2.44 2.46 2.41 2.43 2.41 2.46 
9:00 aM 20 2.43 2.43 2.45 2.44 2.46 2.42 2.43 2.41 2.46 
4:30 PM 20 2.42 2.43 2.45 2.44 2.46 2.42 2.43 2.40 2.46 
8:30 PM 20 2.41 2.41 2.44 2.42 2.45 2.4o 2.41 2.39 2.45 

3/29/52 
19:30 AM 
3/30/52 

20 2.43 2.44 2.45 2.44 2.47 2.42 2.42 2.40 2.42 

10:00 AM 
3/31/52 

20 2.41 2.42 2.47 2.41 2.46 2.39 2.40 2.37 2.46 

1:00 PM 20 2.43 2.43 2.46 2.41 2.49 2.40 2.39 2.35 2.48 
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APPENDIX 3b (^heet 17) 
- 7.366 - 

VOLTAGES OF DISCARDED BATTERIES ON CHARGE CYCLE 3 

Battery 17 18 19 

Cell 1 2 3 1 2 3 1 2 3 
u T u T U T U T u 

Time Rate 
3/22/52 
2:^5 PM OCV 1*95 1.95 1*93 1.94 1.93 1.94 1.94 1.95 1.94 
2:50 PM 3 START CHARGE 
2^50/PM 

4:30 PM 

3 1*99 1.98 1.96 1.98 1.99 1.98 1.98 1.98 1.97 

3 2.29 2,29 2.31 2.24 2.23 2.24 

2.34 

2.26 2.27 2.27 
3/24/52 
8:15 AM 3 2*34 2.34 2.34 2*33 2.32 2.33 

-H
 

OJ 2.33 
8:45 AM 5 CHANGE RATS 
9:45 AM 5 2.38. 2.38 2.38 2.38 2.37 2*3 8 2.38 2.39 2.38 
10:00 AM 10 CHANGE RaTE 
11:00 AM 10 2.1+3 2*42 2.43 2.43 2.42 2.42 2.42 2.43 2.42 
11:20 AM 15 CHANGE RAiTE 
12:40 PM 15 2,43 2.43 2.43 2*44 2.42 2*43 2.42 2.43 2.42 
1:00 PM 20 CHANGE RaTE 
1:00 PM 20 2046 2.45 2*45 2 .46 2*45 2*45 2.44 2.46 2.44 
3/25/52 

1:00 PM 20 2.41 2.39 2.39 2.41 2.39 2*39 2.39 2.39 2.38 

3/26/52 
9:00 AM 20 2.41 2.40 2.41 2.42 2.40 2.40 2.41 2.41 2.40 
8:00 PM 20 2.42 2.40 2.40 2.41 2*39 2.40 2.40 2.40 2.38 

11:30 PM 20 2.42 2.40 2.40 2.41 2*40 2.40 2.40 2.40 2.38 

3/27/52 

9:00 AM 20 2.41 2.40 2.41 2.1*1 2.41 2.40 2.39 2.39 2.37 
4:45 PM 20 2.40 2.38 2.40 2.41 2.41 2.40 2.39 2.39 2.36 

3/28/52 
2:30 AM 20 2.44 2.42 2.42 2.43 2.42 2.42 2.42 2.41 2.38 
9:00 AM 20 2.44 2.42 2.42 2.41 2.41 2.42 2.42 2.40 2.38 
4:30 PM 20 2,4^ 2.42 2.42 2.42 2.41 2.42 2.42 2.41 2.37 
8:30 PM 20 2.42 2.40 2.40 2.41 2.40 2.40 2.41 2.40 2.35 

3/29/52 
£:30 aM 20 2*43 2.41 2.41 2.42 2.40 2.41 2.42 2.41 2.41 
6/30/52 
10:00 AM 
3/31/52 

20 2.42 2.40 2.40 2.42 2.39 

2.38 

2,41 2 .40 2.40 2.40 

1:00 PM 20 2*43 2.43 2.41 2.40 2.40 2.42 2.41 2.42 



♦ 

( 



APPENDIX yo y 'et 18) 
7.367 - 

SPECIFTC'tjRAVITY OF DISCARDED-N5ATTERTES DURING 
CHARGE CYCLE 3 

Battery 10 12 - 

Cell 1 2 3 l 2 3 1 2 3 
T U T u T u T U 

'Time 
3/22/52 

Rate 

2:i|.5 PM 
3/23/52 
4-130 PM 

0 1,090 1,085 1.095 1.100 — 1.070 — - 1.135 1.155 

3 1.235 1.220 1.235 1.225 1.250 1.220 1.245 1.270 1.265 
3/24/52 
8:15 am 3 1.260 1.260 1.260 1.260 1.275 1.255 ; 1.260 1,275 1.280 
9:45 AM 5 1.265 1.255 1.265 1.265 1.275 1.250 !1.265 1.275 '1.230 
11:00 AM 10 1.265 1,260 1.265 1.260 1.280 1.250 11.265 1,275 1.285 
12:40 PM 15 1.270 1.260 1.265 1.260 1.275' 1.245 1.260. 1,275 1.280 
1:00 PM 20 1,270 1.260 1.265 1.260 1.275* 1.245 1.260 1.275 1.280 
3/25/52 
i:oo pm 
3/26/52 

20/, 1.290 1.280 --- 1.280 1.290 - - ~ 1.295 --- 1.295 

9:00 AM 20 1.300 1.285 1.305 1.280 1.305 1.265 1.300 1.300 1.310 
8:00 PM 20:- 4.295 1.285 1.295 1.280 — 1.265 1.320 — 
11:30 PM 
3/27/52 

20', , 1.265 1.265 1.275 1.255 1.270 1.230 1.290 1.275 1.285 

8:45 AM 20* 1.280 1.280 1.280 1.265 1.280 1.240 1.300 1.285 1.300 
4:45 PM 
3/28/52 

20*- 1.290 1.290 1.290 1.270 1.300 1.255 1.310 1.315 1.315 

5:30 AM 20 1.275 1.275 1.280 1.255 1.280 1.240 1.295 1.280 1.295 
9^ 00 ■ AM 20 1.275 1.275 1.275 1.265 1.275 1.250 1.295 1,285 1.300 
4:30 pm 20 1.290 1.28b 1.285 1.270 1.290 1.255 1.305 1.305 1.315 
8:30 PM 
3/29/5,2 

20: 1.300 1^295 1.295 1.275 1.295 1.260 1.310 1.315 1.320 

9:30 Ah 
3/30/52 

20 1.290' 1.285 1.285 1.270 1.290 1.245 1,305 1.295 1.315 

10:00 aM 10:- LEVELS i TOO LOW FOR SPECIFIC GRAVITY READINGS 
3/31/52 
1:DQ PM 20’ 1.280^ 1.285 1.275 1.260 1.275 1.250 1.275 1.260 1.295 

All cells watered following these specific gravity readings. 
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APPENDIX 3b (Sheet 19) 
- 7.368 - 

SPECIFIC GRAVITY OF DISCARDED BATTERIES DURING 
CHARGE CYCLE 3 

Battery 17 18 19 

Cell 1 2 3 1 2 3 1 2 3 
U T u T U T U T U 

Time Rate 
3/22/52 
2:1+5 PM 0 1,100 1.100 1.085 1.105 1.070 1.115 1.080 1.085 
3/23/52 
4:30 PM 
3/24/52 

3 1.230 1.235 1.220 1.240 1.225 1.220 1.190 1.230 1,200 

8:15 AM 3 1.260 1.260 1.250 1.270 1 .255 1.265 1.245 1.260 1.235 
9:45 AM 5 1.260 1.270 1.250 1.275 1.255 1.265 1.240 1.265 1.235 
11:00 AM 10 1.260 1.265 1.245 1.275 1.260 1.265 1.235 1.260 1.240 
12:40 PM 15 1.260 1.265 1.245 1.265 1.260 1.260 1.240 1.255 1.240 
1:00 PM 
3/25/52 

20 1.260 1.265 1.245 1.265 1.260 

1.280 

1 .260 1.240 1.255 

1.280 

1.240 

Is 00 FM 20* 1.275 1.270 1.250 --- 1.275 — 1.260 
3/26/52 
9:00 AM 20 1.290 1.280 ___ 1.305 — 1.285 1.260 1.280 _ _ ^ 

8:00 PM 20-:; — --- — — — — — 

il: 30 PM 
3/27/52 

20* 1.260 1.260 1.240 1 .270 1.255 1.265 1.225 1.265 1.250 

8:45 AM 20'* 1.260 1.265 1.255 1.275 1.270 1.265 1.235 1.260 1.250 
4:45 PM 20* 1.280 1.285 1.265 1.290 1.290 1.280 1.260 1.285 1.275 
3/23/52 
2:30 AM 20 1.260 1.265 1.250 1,270 1.265 1.260 1.230 1.260 1.250 
9:00 AM 20 1.270 1.265 1.250 1.285 1.275 1.260 1.225 1.265 1.250 
4:30 PM 20 1.285 1.280 1.270 1.295 1.290 1.280 1.245 1.270 1.260 
8:30 PM 
3/29/52 
9:30 AM 
3/J0/52 
10:00 AM 

20; 1.290 1.285 1.275 1.285 1.295 1.285 1.250 1.270 1.265 

20 1.280 1.275 1.265 1.290 1.290 1.280 1.240 1.270 1,260 

20*- LEVELS 3 TOO LOW FOR SPECIFIC GRi -.VITY readings 
3/31/52 
1:00 PM 20 1.260 1.265 1.265 1.260 1.255 1.260 1.225 1.250 1.270 

All cells watered following these specific 
gravity readings. 
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APPENDIX 3b (Sheet 20) 
- 7*369 - 

DISCHARGE VOLTAGES OF DISCARDED BATTERIES CYCLE 3 

Battery 10 12 13 

Cell 1 2 3 1 2 3 1 2 3 
T 

Time 
3/31/52 

U T U T 

300 AMPERES 

Time 

U 

Time 

T U T 

OCV 2.12 2.10 2.11 2.08 2.10 2.08 2.10 2.08 2.12 
5" 1.61 
30” 1.52 
1' 1.1+9 

1.26 
D .70 

R 

1.1+1 
1.18 
0.92 

5” 1,62 0.91+ 
30” 1.58 R 

200 AMPERES 

1.65 
1.68 

5” 1.1*4 1.18 0.86 

lt? 1.62 R 0.51+ 1» 1.69 R 
1-|-' 1.67 R 
2’ 1.66 R 

1.76 
1.76 
1.70 

30” 1.46 1,00 0,01+ 

100 AMPERES 

? t 

3’ 
i’ 
~> * 

1.78 R 0,88 2-i' 1.82 R 1,88 1* 1,66 1,08 R 
1.76 R 0 061+ 3' 1,82 R 1.88 2 ' 1.59 0,61 R 
1.74 R R 3*1 1.81 R 1.86 3 * 1.54 R R 
1.72 R R 4' 1.80 R 1,86 

5’ 1.78 R 1.85 
6 ' 1.78 R 1.84 
79 1 ,77 R 1,84 
8' 1.75 R 1,83 
9' 1*74 R 1.83 
10' 1.73 R 1,82 
11* 1.71 R 1.82 
12 ' 1.70 R 1.81 
13’ 1.67 R 1.80 
11+' 1.66 R 1.80 BATTERY 12 

-p
 

6 O 
O

 d) 
15 * 1.61+ R 1.78 
16' 1.62 R 1.78 24’ 1,36 R- : 1 i71 
17' 1.59 R 1.77 25’ 1.31 R 1.68 
18' 1.56 p 1.76 26' 1,27 R 1,68 
19’ 1.53 R 1.75 27’ 1,21 R 1,66 
20* i.5o R 1.74 28' 1,16 R 1,65 
21* 1*47 R 1.74 29 ’ 1.07 R 1.63 
22' 1.43 R 1.72 30' 0.98 c R 1,62 23 t 1.40 R 1,72 31’ 0.91 R 1,60 

(See next column) 
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APPENDIX 3b (Sheet 21) 
7.370 

DISCHARGE VOLTAGES OF DISCARDED BATTERIES CYCLE 3 

Battery 10 12 13 

Cell 1 2 3 1 2 3 1 2 
T U T u T u T U 

50 AMPERE IS 

Time Time Time 
3/31/52 
5i' 1.81; R 0.50 32’ 1.36 R 1.72 3i» 1,68 0.74 6 * 1.85 R 0.48 33’ 1.36 R 1.72 4’ 1.64 0.60 
7' 1.85 R o,44 34' 1.35 R 1.71 5’ 1.63 0,44 
8» 1.85 R 0o32 35' 1.34 R 1.71 6' 1,57 0,21 
9’ 1.85 R 0.18 36' 1.32 R 1.70 7’ 1.54 R 
10' 1084. R 0*03 37’ 1.31 R 1.70 8' 1.41 R 
11' 1.84 R R 38» 1.28 R 1.70 9» 1.32 R 
12' lc83 R R 39' 1*25 R 1.68 10» 1.18 R 
13' 1.82 R R 40' 1,22 R 1*67 
1m-* 1.81 R R 4i’ 1.19 R 1.66 
15 * 1 a8o R R 42 ’ 1.17 R 1.66 
16' 1.78 R R 43’ 1.14 R 1.65 17 ‘ 1.77 R R 44' lo09 R 1.64 
18 * 1.75 R R 45' 1.06 R 1,63 
19* 1.73 R R 46* 1.02 R 1,62 
20' 1.71 R R 47 0.98 R 1,61 
21» 1.70 R R 48' 0.94 R 1,60 
22' 1.70 R R 49' 0.82 R 1.56 
23’ 1.69 R R .50' 0.75 R 1.54 
2k1 1.67 R R 51» 0,68 R 1.52 
95’ 1.66 R R 52' 0 c60 R 1.48 ?6* 1,64 R R 53’ 0.46 R 1.43 
-7' 1.62 R R 54* o'. 34 R 1.36 
28» 1.60 R R 55’ 0.22 R 1.32 
29’ 1.58 R R 

0o20 
0,10 

R 
R 
R 
R 
R 
R 
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APPENDIX 3b (Sheet 22) 
7.371 

>ISCHARGE V O'. T AGES POh D3 . S Cxv-"T?U: o matt: iiii y 'JYCLE 3 

Battery 17 18 19 

Cell 1 2 3 1 2 3 1 2 3 
U T u T U T U T u 

300 AMPERES 

Time Time Time 
3/31/52 
OCV 2.09 2*09 2„08 2.08 2.08 2.09 2.06 2.08 2.10 
5" 1.20 1,16 1.58 5" 1.20 1.32 1.44 5” 1.52 1.46 1.57 
30" 0.30 0;45 i«54 30" R 0.10 1,34 30” 1.42 1.30 1,50 

1* 1.32 1.12 1.44 
14* 1 „22 0.83 1.39 
2' 1,10 0.24 1.34 
24* 0,98 R 1.31 

200 AMPERES 

I» R 0 a 62 1.67 1* R 0.25 i.5o 3' 1.12 R 1.44 
34* 1.02 R 1.40 
4' 0.86 R 1.35 

100 AMPERES 

li * R 0.88 1,82 2» R 0 e28 1*66 44* 1,36 0.20 1,62 
2: R 0*74 1.82 3’ R R 1,62 5* 1.35 0ci5 1,62 
3 * R 0.30 1.80 4’ R R 1.61 6' 1.30 R 1.60 
4* R R 1,80 7* 1.20 R 1.56 
5' R R 1.80 8 * 1.06 R 1,52 

9? 0,90 R 1.46 
10! 0,72 R 1.40 
11» 0.52 R 1.33 
12' 0,34 R 1,28 
13' 0.26 R 1,22 
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Ar)PENDIX 3b (Sheet 23) 
- 7.372 

DISCHARGE VOLTAGES > FOR DISCARDED BATTERIES CYCLE 3 

Battery 17 18 19 

Cell 1 2 3 1 2 3 "l 2 3 
u T TT T U T T u 

50 AMPERES 

Time Time Time 
3/31/52 
54* 0 .02 0.34 1.90 5* 0.00 0,16 1,76 14' 0.96 R 1.50 
6* R 0*44 1.89 6 ’ R 0.10 1.77 15’ loOO R 1.52 
7’ R 0,31 1 u86 7' R R 1.75 16* 0.99 R 1.52 
8* R 0 «18 1.88 8* R R 1.74 17’ 0.95 R 1.51 
9' R 0.04 1.88 9’ R R 1.70 18* 0.89 R 1.48 
10 ' R R 1088 10* R R 1.69 19’ 0.81 R 1.46 
11 * R R 1.88 11* R R 1.68 20 * Oo73 R 1*44 
12* R R 1.89 12* R R I066 21* O065 R 1.42 
13' R R 1.89 13’ R R I064 22* 0.62 R 1.37 
IV R R 1.89 14’ R R 1.62 23’ 0.49 R 1.36 
15’ R R 1.89 15’ R R 1 c60 24’ 0.40 R 1=32 
16* R R 1.89 16* R R 1.57 25’ 0.38 R 1.31 
17’ R R 1.89 17’ R R 1,52 26* 0.36 R 1.30 
16 * R R 1.89 18* R R 1.47 27’ 0.34 R 1.29 
19' R R 1.85 19’ R R 1.43 28* 0.22 R 1=23 
20* R R I084 20* R R 1.37 29’ 0.11 R 1.15 
21 * R R 1.84 21* R R 1.33 30* R R 1.05 
22* R R 1.83 22* R R 1 >31 31’ R R 1.00 
23’ R R 1.83 32* R R 0*99 
24* R R 1.82 
25’ R R 1.82 
26* R R 1.81 
27’ R R 1.80 
28* R R 1.80 
29’ R jD 1.80 
30* R R 1.79 
31' R R 1.78 
32* R R 1.77 
33' R R 1.77 
34' R R 1.76 
35' R R 1=75 
36* R R 1.74 
37’ R R 1.73 
38* R R 1.72 
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APPEND LX 3c 
- 7.373 - 

Voltages on Pre-test Charge 
for 6 Discarded Batteries 

Battery No. 31 32 33 

Time 

5:30 PM (OCV) 1.97 2.01 2.02 1.38 1.37 1.35 0.15 0.12 1.79 

5:45 (on charge at 5 amperes) 

5:48 2.07 2.13 2.15 1.84 1.88 1.81 1.99 1.95 2.13 

7:45 2.15 2.27 2.29 2.06 2.06 2.07 2,05 2.04 2.08 

9:45 2.25 2.32 2.32 2.20 2.20 2.20 2.12 2.08 2.08 

11:30 (charging stopped overnight) 

8:30 AM (OCV) 2 a 02 2.05 2.06 1.92 1.92 1.91 1.94 1.81 1.32 

8:45 2.12 2.16 2.17 1.98 1.98 1.98 2.02 1.96 2.18 

10:45 2.30 2.33 2.33 2.22 2.22 2.22 2.21 2.08 2.08 

41:00 (water added to each cell) 

4:00 PM 2.30 2o33 2.34 2.22 2.22 2.22 2.23 2.20 2.10 

8:45 2.3 0 2.3 6 2.3? 2.23 2.23 2.23 2.24 2.2.0 2.11 

10:45 2.32 2.37 2.38 2.23 2.23 2.23 2.24 2.21 2.12 

11:45 2.32 2.37 2.38 2.23 2.23 2.23 2.24 2.21 2,12 

11:50 (charging stopped overnight) 

9:05 AM (on charge again at 5 amperes) 

10:20 2.35 2,40 2.42 2.25 2.25 2.25 2.25 2.22 2.08 

11:40 2.34 2.40 2.42 2.24 2.25 2.25 2.25 2.22 2.09 

1:20 PM 2.35 2,40 2.42 2.24 2.25 2.24 2.25 2.22 2.10 

2:20 2.35 2,40 2.42 2.24 2.25 2.24 2.25 2 c 22 2.11 

(off charge) 2:25 





- 7.371+ - 
APPENDIX 3c (Sheet 2) 

Voltages on Pre-test Charge 
(ContM) for 6 Discarded Batteries 

Battery No. 34 35 36 

Time 

5:30 PM (OCV) 1.91 1.93 1.89 1.99 2.01 2.01 1.95 1.94 1.95 

5:45 (on charge at 5 amperes) 

5:48 2.16 2.07 2.09 2,13 2.16 2.16 2.09 2.09 2.09 

7:45 2.27 2.25 2.12 2.26 2.28 2.27 2.19 2.19 2.19 

9:45 2.30 2.27 2.19 2.27 2.28 2.28 2.24 2.24 2.24 

11:30 (charging stopped overnight) 

8:30 AM (OCV) 1.96 1.98 1.95 2.02 2.05 2.04 2.01 2.01 2.01 

8:45 2.14 2.03 2,08 2.12 2.14 2.15 2.15 2.15 2.15 

10:45 2.32 2.28 2,26 2.28 2.30 2.30 2.26 2.26 2.26 

jJLsCO (water added to each cell) 

4; 00 PM 2.33 2.27 2.28 2.29 2.30 2.32 2.26 2.26 2.26 

8:45 2.34 2.28 2.30 2. 29 2.3 5 2.35 2.2 6 2.26 2.2? 

10:45 2.34 2.28 2.30 2.32 2.36 2.36 2.27 2.27 2.28 

11.45 2.34 2.28 2.30 2.32 2.36 2.36 2.27 2.27 2.28 

11:50 (charging stopped overnight) 

9:05 AM (on cha rge again at 5 amperes) 

10 ;20 2.35 2.31 2.31 2.37 2.39 2.38 2.29 2.28 2,29 

11:40 2.36 2.31 2.32 2.35 2.39 2.39 2.28 2.29 2.29 

1:20 PM 2.35 2.31 2.32 2.35 2.39 2.39 2.29 2.29 2.29 

2:20 2.35 2.31 2.32 2.35 2.39 2.39 2.29 2.29 2.29 

2:25 (off charge) 
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APPENDIX 3c (Sheet 3) 

Specific Gravities During at Charge 
for 6 Discarded Be.ltcries 

Battery No- 31 32 33 

Time" 

4/18/52 

5:30 PM 1,150 1.200 1,195 iiV: 1,045a 1.039a 1.030** 

7:45 10155 1,200 1.210 1.045 1 0f,5 1,060 1.060 1.060 1,050 

9:45 1,170 1.225 1,220 1.085 1.070 1.080 1.100 1,065 1.065 

10-45 AM 1.-200 1.230 1.235 1.095 :■ r 095 1.095 1.095 1,040 1.050 

6:45 PM 1.200 1.240 1.235 1.120 1.H5 1.125 1.120 1.110 1.105 

8:45 1,210 1.240 1.245 1.130 1.120 1,125 1.130 1.115 1.115 

10:45 1,215 1.245 1.245 1.135 1,130 1.135 1.135 1.125 1.125 

11:45 1,215 1.245 1.245 1.135 1.139 1.140 1.135 1,130 1.135 

4/21/52 

10:20 AM 1,225 1,250 1-255 1.3-50 1,145 1.145 1.150 1,135 1.130 

11:40 1,235 1.2//J 1,260 1,150 1.159 1.150 1.155 1.135 1.135 

1:20 PM 1.235 1.260 1,260 1.150 n ij() 1-150 1,155 1.140 1,140 

2:20 1.235 1.260 1.260 1.150 1.150 1.150 1.155 1.140 1.140 

** All cells were dry; approximately 470 ml 'H2O added 

a - Mater added 
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APPENDIX 3c 

(Cont?a) 

(Sheet Lt) 

Specific Gravities During ■PreAT'erft--Charge . 
fox* 6 Dincarded Batteries 

Battery No, 34 36 

Time* 

4/I8/52 

500 PM 1.090 1.. 100 1,075 1.135 1,190 1,380 d d d 

7 s 45 1=100 1,105 1.080 1.175 la 195 1.395 1.C60 1,040 1,070 

9:45 1 120 1.125 1,100 1.185 1,2X0 1.200 1,100 1.125 1.100 

10s45 AM 1,130 -L» 140 1,120 
0

 
0

 
C\i 
r~i ,1c 220 1,220 1.140 1.3.35 1.150 

6s45 PM 1,145 1,150 1,145 1,210 1,235 1.225 1.375 1.165 1,180 

Ss45 1,150 1,155 1.150 1.220 1„240 1.230 1.190 1.175 1.190 

10:45 1.155 1.155 1.155 1,225 I.24O 1 = 235 1.190 1.185 1.195 

11:45 1 = 165 1.160 1.165 1.225 1.245 1.240 1.190 1.185 1,195 

4/21/52 

10:20 AM 1.165 1,175 1,165 1,240 1.2 50 1.250 1=200 lo2CQ 1,200 

11:40 1,170 1,180 1=370 1.240 1.250 1.250 1.205 1.2C5 1,210 

1:20 PM la 170 1,180 1.175 1,240 1.2^0 1.250 1=210 1,210 1.210 

2:20 1,170 1.180 1.175 1.240 1.250 1.250 1,210 1.-210 1.210 

d - Water added 
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APPENDIX 3c (Sheet 5) 

Pre-test Diacfefts; g® at 300 at.rp .r j 7 Volt ages 

Battery No 91 J'JL QO 7 9 

Sac/CCV 

0 2 a 12 2,14 2,14 2.0S 2,(79 2.C9 2.05 1,98 1,97 

5 1.68 1 63 1.59 1.44 l a'2 1,45 1,40 1.48 0 c So 

30 1,67 1.63 1.62 1,42 1 /, 0 1.43 1.40 1,45 0.00 

60 1,65 1,66 1.60 1.38 IPjr. 1.41 1.39 1 £ 41 R* 

90 1,62 1.64 1.59 1.34 1.32 1.37 1,42 1.41 T; 

Recoveries ° Voltages 

30 2,04 2.04 2.04 1.92 1,93 1,93 1,96 1«93 1,69 

60 2,05 2.06 2,06 1.94 1,95 1.94 1,97 1.94 1.34 

■ 90 2,05 2.06 2.06 1.95 1.96 1,95 1.93 1.95 1,86 

120 2,06 2,07 2,07 1.96 1,96 1,96 1.98 1,95 1.89 

150 2,06 2,07 2.07 1,96 1,96 1.96 1.9S 1.95 1,90 

ISO 2 • 06 .2,07 2,0? 1.96 1,97 1.96 1,99 1,96 1.91 

210 2,06 2,07 2,07 1.96 1.98 1,96 199 1.96 1,91 

Sp.Gr.** 1.235 1,245 : L.245 1.150 1.150 1.145 1.160 1.140 1,125 

* REVERSED 

** 20 minutes after pre-test discharge, 
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APPENDIX 3o (Sheet 6) 
7.378 

Pre-test Discharge at 300 Amperess Voltages 
(Cont^d) 

Battery Fo, 34 35 36 

Sec/OCV 

0 1.12 2,06 2.02 2.13 2.13 2.13 2,11 2.11 2,11 

5 0.40 1.26 0.98 1.64 1.67 1,67 1.67 1.63 1.61 

30 0,05 1.33 1.02 1.63 1,66 1.66 1,67 1,64 I.64 

60 R* 1,42 1.16 1.62 1.65 1,65 1.67 1.64 1.64 

90 R 1.50 1.10 1.60 1.64 1,64 1,66 1.62 1.62 

’ - ' RECD -71 :rie8s ’ VOLTAGES 
30 1.96 1.43 1.56 2.02 2.03 2,03 2. Cl 2.01 2.01 

60 1.98 1 = 63 1.94 2.03 2.04 2,04 2.02 2.02 2.02 

90 1.93 1.80 1,96 2„04 2.05 2.05 2.03 2.03 2.03 

120 2.00 1.87 1.96 2.04 2,05 2,05 2.03 2.04 2,04 

150 2,00 1.90 1,98 2.04 2- 05 2,05 2,04 2.04 2 = 04 

180 2,00 1,91 1,98 2,05 2 = Co 2.06 2.04 2.04 2.04 

210 2.01 1,92 1.98 2,05 2.C6 2,06 2,04 2.04 2.04 

>p.Gr.** 1,150 1.180 1.165 1.225 1,235 1.245 1.205 1,205 1.205 

* RLVMS5D 

20 minutes after pre^tGst- discharge. 



f 



- 7 o379 - 
APPENDIX 3c (Sheet 7) 

Charge voltages of discarded batteries - cycle 1 

Battery No, 31 32 33 

Time Rate T U T U T U T U T 

4/22/52 

5:40 PM(OCV) 0 2,07 2.09 2.09 1.98 1.99 1.98 2,00 1,97 1 op 

5:45 5 2.18 2.22 •<<. 2.09 2.10 2,09 2.10 2.06 2.06 
6:45 2.33 2,36 2.37 2.23 2,24 2.23 2.25 2.15 2.07 

8:45 r. s 2,36 2.40 2.41 2.25 2.25 2.24 2 c 26 2.21 2,10 
9145 5 2,36 2.40 2.41 2,25 2,.25 2,24 2.26 2.21 2,10 
10:45 5 2.38 2,41 2.41 2.25 2,26 2,25 2.27 2.22 2,11 
11:45 5 2,38 2,41 2,41 2.26 2.26 2.25 2,27 2.22 2.12 
4/23/52 

(Charg: Lng stopped overnight) 

10:15 AM 5 2.36 2.37 2.37 2.26 2.26 2,26 2.26 2.21 2.06 
11:15 C 2.39 2,43 2.44 2.25 2.26 2.25 2.27 2.20 2,07 

12 sCO £ y 2.39 2.-43 2,43 2.25 2.26 2,26 2.27 2,20 2.07 

Battery No, 34 35 3c 

Time Rate U T U TUT U T TJ 

4/22/52 

5:40 PK(OCV) 0 2.01 2.03 2.01 2.06 2.07 2.07 2.05 2.05 2.05 

5:45 5 2.21 2.14 2.14 2.18 2.18 2.18 2.14 2.14 2,14 

6:45 5 2,36 2,30 2,31 2,31 2,31 2,31 2.29 2,28 2,29 

8:45 5 2.36 2,31 2.32 2.36 2.38 2,38 2,30 2.29 2,30 
9:45 5 2.36 2,31 2.32 2.36 2,38 2.38 2.30 £.30 2.30 
10:45 5 2,36 2,31 2.33 2.36 2.38 2.38 2.30 2.30 2.30 

11:45 5 2.37 2.32 2,33 2.36 2.38 2,38 2.30 2.30 2.30 
4/23/52 (Charging stopped overnight) 

10:15 AM 

^ 11:15 

5 2.33 2.33 2.32 2.32 2.33 2.32 2,33 2.33 2,3h 

5 2.36 2.33 2.33 2.36 2.39 2,39 2.32 2,33 2.33 

12:00 5 2.36 2.33 2,33 2.37 2.40 2.40 2.32 2.33 2.33 
T - Treated 
U - Untreated 
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9 APPENDIX 3c (Sheet 8) 

- 7.380 

SPECIFIC GRAVITIES FOR DISCARDED BATTERIES DURING 
CHARGE CYCLE 1 

Battery 31 

Cell 1 2 3 
T U T 

Time 
4/22/52 
5 s 1|0 PM 1,240 1.245 1,250 
6:45 PM . 1,240 1.260 1.260 
8:45 PM 1.240 1 0260 1 0260 
9:45 PM 1.240 1,265 1.260 
10:45 PM 1 ,2ix0 1,265 1.260 
11:45 PM 1 ,245 1.270 1,265 
4/23/52 
10:15 AM 1.295 i0265 1,270 
11:15 AM 1*260 1.270 1.270 
12:00 N 1,260 1,265 1.270 

Battery 34 

Cell 1 2 3 
U T U 

4/22/52 
5:40 PM 1 ,170 1 ol70 1.175 
6:45 PM 1,170 1.175 1o175 
8:45 DM 1A170 1.180 1.175 
9:45 PM 1,175 1,180 1 .180 
10:45 PM 1.175 1*185 1.180 
11:45 PM 1,175 1.185 1 al8o 
4/23/52 
10:15 AM 1,185 1 o210 l .190 
11:15 AM 1*185 1.210 1,195 
12:00 N ioi85 1.210 1 oI90 

32 33 

1 2 1 2 
u T U m u 

1 el50 1.145 1.150 1.150 1.135 1 
1 Oi5'o 1 d45 1.150 1 cl 50 1*135 13 
1.150 1 oi5o 1.150 1,150 1.135 13 
1.160 1.150 1.150 1 ,l60 1 *3-40 1 ol 
1,160 i.i55 i.i55 1,160 1.140 1.3 
1,160 1.165 1.155 1.165 1,145 1.1 

1.160 1.170 1.165 1.185 1.3-40 103 
1.170 1*175 1,165 1,165 1.140 1*1 
1.170 1.175 1,170 1,185 1.140 1 cl 

35 36 

1 2 3 1 j_ 2 0 
T u T u T 1 

1.225 1,21x0 1,230 1.200 1.195 1.2 
1.230 1.250 1.245 1.210 1.205 1 02 
1o235 1,250 1.250 1,210 1.205 1 9 2 
1.240 1.250 1,250 1,215 1.215 1 c2 
1,240 1,255 1,250 1.215 1.215 1,2 
1,240 1*255 1,250 1,220 1,220 1,2 

1.250 1,250 1,260 1.230 1.230 1.2 
1.255 1*255 1.260 1.230 1.230 1 .2 
1.260 1.255 1.265 1.230 1*235 1,2 

C
\J 

C
\| 

O
J 
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APPEMDIX 3c (Sheet 19;.) 
7*381 

r DISCH ARGE VOLTAGES FOR DISCARDED BATT ERIE'S CYCLE 1 

Battery 31 32 33 

Cell 1 2 n 2 3 1 2 
T U T U m u T U 

300 AMPERES 

Time Time Time 
OCV 2 ,19 2,15 2,15 2.08 2 c08 2 e08 2 0 '04 1497 
5U 1,68 I069 1,69 511 1,46 1.46 1,50 5H 1 ,05 1,20 
30 1-67 1.69 1,69 30" 1,44 1.42 i *47 
1» 15 63 1,66 1 a66 i» 1,40 1.38 1.43 
2f 1.57 1,62 1 <>63 2' 1,30 1.27 1.34 
3 ? 1.51 1,58 1.61 3' 1.18 lol4 1.23 
ii t 1*42 1*54 1,53 4' 0 088 0o92 0«96 
3 ' 1.18 1.47 1® 53 41' » 0,56 0,76 0,66 
6 ' 0 c-20 l«34 1,48 
7’ R 0,92 1.40 

200 AMPERES 

7 Jr’ R 1,06 1.51 5' 0
 4--
 CD 0.86 0,43 30" 1.44 1.56 

8» R 0,88 1,48 
8Jr’ R 0,68 i.44 

100 AMPE RES 

9s C a 26 1.16. 1.64 5i> 1.05 lc25 0,95 1» 1.72 1,72 
10» 0*30 1*24 1,64 6» 1.03 1.24 1.83 2* 1.71 1,71 
11 * lo27 1.18 1.64 7? 0.84 ] .16 o,43 3' 1,68 1.66 
12» 0 *16 1,0? 1 e62 8: oc44 1.10 R 3if 1,68 1.64 
131 0,05 0,95 1.61 4' 1,67 1.64 
14 ’ R 0,83 1 a 58 
15* R 0,75 1.54 
16' R 0,65 lo48 
17' R o,5 8 1,38 
18' R 0.50 1.22 
19' R 0,44 lo04 

""'reversed 
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APPENDIX 3c (Sheet 10) 
- 7.382 - 

DISCHARGE VOLTAGES FOR DISCARDED BATTERIES CYCLE 1 

Battery 31 32 33 

Cell 1 2 3 1 2 3 1 2 
T U T U T u T U 

50 AMPERES 

Time Time Time 
19!' OoOO 0*82 1,36 8J» 1.02 1.34 0.40 44' 1.80 1*74 
20 » 0 ,02 0.82 1,40 9' 1 .02 1.36 0,18 5' 1*80 1.74- 
211 0 0G6 0*82 i,4o 10' 0 ,88 1.33 R 6' 1,80 la 74 
22' 0*04 0.82 1,40 11? 0,63 1.26 R 7» 1.80 1.74 
23» R 0*80 1.38 12’ 0,38 1,21 R 3? 1.79 1.72 
21+.' p 0 o80 1.36 13' 0*00 1.18 R 9' 1,78 1,70 
25' R 0.77 1 #32 14» R 1,16 R 10’ 1o78 1,69 
261 R 0 o 78 

0.74 
1,28 11 ! 1 s 78 1.67 

27' R 1,24 12' 1.76 1.64 
28* R 0o72 1.18 13' 1,76 1,58 
29» R 0,70 1.14 145 1,76 1,48 
30! R 0 0b8 1.10 15' 1*74 1,28 
31» R 0 066 1,06 
32! R 0 064 1,00 
33' R 0 962 0,96 
34' R 0,60 0 *92 
35' R 0,58 0,86 
36» R 0,52 0,80 
37' R 0,50 0,76 
381 R o,5o O.7I1 





- 7o383 - 
W APPENDIX 3c (Sheet 11) 

DISCHARGE VOLTAGES FOR DISCARDED BATTERIES CYCLE 

Battery 34 35 36 

Cell 1 2 3 1 2 3 1 2 
U T U T U T u T 

300 AMPERES 

Time Time T ime 
ocv 2.04 2 o07 2.04 2,12 2,12 ,2,12 2C10 2 e10 
5" o ,60 lo24 1.14 pi t 1.63 1.68 1,66 5U 1,66 1,64 
30”* R 1,30 1*10 30” 1.62 1 ,60 1.67 30” 1,68 10 69- 

1* 1.59 1,66 1,65 1' 1066 1.63 
1.55 1.63 1,62 2 ' 1.65 1 c62 

3* 1.51 1,61 1.59 3' 1.62 1^58 
4’ 1.47 1,58 1.56 4’ 1,60 lc56 
5 ’ 1.40 1.54 1.51 5s 1,56 i,5o 
6 ? 1*31 1.50 1.46 6: 1.50 1.42 
71 1.16 1o44 1.36 7' 1,42 1,22 
6» 0 *32 1c34 1.16 8* ' 1.04 R 
8|» 0.53 1.28 0 ,97 

200 AMPERES 

1» R 1,42 1# 08 9} 0,32 1.44 1.12 8t’ 1,08 

-H- 
O

 
O

 

10* 0 B 50 1*35 0,70 9f 0 c.60 R 
11» 0 «12 1,20 0*10 

100 AMPERES 

1|* R 1,64 1*42 iii j-L 2 * 0o98 1,5-8 1,06 94* 1 c 40 1.14 
2' R 1*62 1 *35 12 7 la 04 1,60 1.10 10* 1 c44 1,0 3 
3’ R 1 „60 1,20 13’ 1,04 1.59 0*96 11* 1,38 o,56 
Ij. * R 1.56 lo00 14’ 0,94 1.53 0,76 12' 1,06 0 a06 

15’ 0*80 1.54 OobO 13’ 0*32 R 
16 * 0,70 1.50 0*50 
i?' 0,53 

o«47 
1,36 0,40 

18’ 1.24 0,33 
19' 0,36 1,12 0,27 
20 ' 0,28 0,84 0 ,23 
21 * 0,18 0,60 0 ,20 
21 i » od4 0 „4? 0,19 

CURRENT 2^0 AMPS, 

C 

J 
1 
1 
1 
1 
1 
1 
1 

1 
1 

1 
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% APPENDIX 3c (Sheet 12) 

DISCHARGE VOLTAGES FOR DISCARDED BATTERIES CYCLE 1 

Battery 34 3-5 36 

Cell “1 X 2 3 1 2 3 1 2 
u T u T u T u T 

50 AMPS RES 

Time Time Time 
ill* R 1=74 1.42 22' 0.88 1.16 0 ,94 i3i* lc22 0 c80 
5’ p 1=74 i»44 23 ! 1,00 1,30 1 o04 14' 1,32 0 *82 
6' R :U73 i„4o 24! 1 o06 1,36 1,08 15' 1,42 0,76 
7’ R 1,72 1.35 251 1*06 1,38 lo08 16' 1.50 0 e68 
8» R 1*72 1,32 26' 1.0b 1.40 1.08 17’ 1.60 0.62 
9 ’ R 1.71 1 c26 27' 1.04 1.42 1 a08 18» 1.70 0.58 
10' R 1,70 1.20 28' 1,02 1.36 1.06 19 : 1.72 O056 
11' R 1,68 1.14 29» 0*96 1.26 1,04 20' I .72 0,52 
12' R 1068 l.o '8 30' 0e92 1,12 1 ,00 21» 1.71 0.48 
135 R 1 j6? 1 .03 31' 0.89 1,02 0,97 22' 1*70 0.46 
14' R 1.65 0o96 32' 0.84 0^94 0.94 23’ 1.69 0.42 
15’ R 1.64 0 o90 33? 0.80 0,88 0,91 24’ 1.68 o„4o 
16' R 1.62 0 o 82 34* 0.76 O080 0-86 25’ 1.67 0.42 
171 R 1,60 o. 74 .35’ 0*72 0 *76 0 063 26' ].. .65 Oc4o 
18' R 1.59 0 ®68 36' 0,67 0,73 0,6C 27' 1.60 0.38 
19? R 1 *57 0 s 62 374 0*62 0,70 0.78 28' 1.46 0.38 
20' R 1*55 0,54 30 * 0,58 0 066 0 *72 29' 1.18 0.38 
21' R 1.53 o,46 39 s 0.54 0 Ooli 0,70 30' 0 s98 0,36 
22» R 1.51 0,40 40' 0 <>46 0 o58 0 .68 31’ 0.58 0.34 
23' R 1,49 0.32 41 ’ 0.42 0.58 0.64 32' 0,22 c.34 
241 R 1.47 0 .29 42’ 0,30 0,50 0.58 33* 0.00 o«34 
25’ R i*44 0.14 43? 0,22 0«46 0.54 34; R 0.34 
26» R i,4o 0 »06 44' 0.20 0 .46 0 <,54 
27' R 1.36 0,00 45’ 0,18 0.42 0.48 
28» R 1*34 R 46' 0o10 0.40 0.46 

47’ 0.08 0 p 36 0,42 
48» R 0.32 0 „38 

% 
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^ APPENDIX 3c (Sheet 13) 
- 7.385 

VOLTAGES ON CHARGE CYCLE 2 - DISCARDED BATTERIES 

Battery 31 32 33 

Cell 1 2 3 1 2 3 1 2 3 
T U T U m ± u T u T 

lime Rate 
4/23/52 
9:30 PM 0 1.95 1.98 1.98 1.94 1. Q5 1c94 1 o99 1.90 1.4. 
10;30 PM 5 2o08 2 o09 2 .09 2 ,06 2.06 2505 2,09 2,03 2.0. 
11:30 PM 
4/24/52 

a 2 all 2.10 2.10 2,07 2 n 0 7 2 ,06 2 ell 2.04- 2,0; 

9:00 AM it 2 «20 2.20 2.20 2.26 2,26 2.26 2.28 2.22 2.0t 
10:00 AM I! 2 0 22 2.22 2.22 2.26 2 026 2.26 2.23 2.22 2.01 
11:00 AM tt 2.2 4 2.24 2.24 2-26 2,26 2,26 2 c29 2.22 2.0' 
12:15 PM u 2.25 2.26 2.26 2 26 2.26 2,. 26 2.28 2.22 2.01 
1:00 PM a 2.27 2.29 2.29 2,26 2.26 2,26 2.28 2.22 2.0 i 
2:00 PM it 2,31 2.38 2.40 off off off off off ofi 
3°00 PM it 2 c 33 2.39 2 JiO 11 I! 11 11 u u 
4:00 PM it 2 o3 3 2.40 2.41 

i» 1; 15 n it u 
5:00 PM !* 

2.33 2.40 2.41 n u it ti It it 

6:00 PM t* 2.33 2 0 40 2.41 1? u t* n ’’ it 

7:00 PM n 2.32 2.38 2.39 11 15 n it 

3:00 PM t, 2.32 2.38 2,39 t< m 1* 11 ti m 
9:00 PM 11 2.32 2 0 38 2,39 n i? u 11 11 tt 

TABLE SPECIFIC GRAVITIES DUI iING CHARGE C YULE 2 

'1-/23/52 
10:30 PM 1.125 1.140 1.145 1.105 1 ,120 1.100 1.143 1.095 1,0^ 
11:30 PM 
4/24/52 

1.135 1.140 1.150 1.115 1,120 1 ,110 1.155 1,100 1 .0l 

9:00 AM 1.210 1.210 1.225 1.170 1,180 1.175 1.190 1.140 1 cl 
10:00 AM 1.215 1.225 1.235 1.175 1.185 1.175 1.195 1.145 1 .11 
11:00 AM 1.220 1.230 1.240 1 ,180 10l85 1,180 1.195 i,i45 1.14 
12:15 PM 1.230 1.235 1,245 1 .180 l .185 1.180 1.200 1,150 1.1 h 
1:00 PM 1.230 1.240 1,250 1 cl 80 l .185 1 sl3o 1.200 1,150 1 .Hi 
2:00 PM 1.236 I.255 1,260 off off off off off of 1 
3:00 PM 1.240 1 .260 1.265 ii ti tt it 11 tt 

4:00 PM 1.245 1.265 1.26 5 1! u ti it 11 tl 

5:00 PM 1.245 1.270 1 .,270 1.1 11 ti ft H ti 

6:00 pm: 1.245 1.270 1,270 j; 15 n t» It tt 

7:00 PM 1.250 1.270 1,370 n 11 ti ti ti tt 

8:00 PM 1.255 1.270 1,270 ti II tt 11 ti tt 

9:00 PM 1.255 1.270 1.270 n II n ti it ti 
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APPENDIX 3c (Sheet ll+) 
- ?»386 

VOLTAGES OK CHARGE CYCLE 2 
(DISCA RDED BATTERIES) 

Battery 34 35 36 

Cell 1 2 3 1 2 3 1 2 
U T u m i TJ T u T 

Time Rate 
4/23/52 
9;30 PM 0 1,96 2.01 1.99 1.92 1,93 1.93 1.97 1,97 1. 
10; 30 PM 5 2 e 23 2.11 2.14 2.04 2,04 2.04 2,05 2.05 2. 
11:30 PM ?! 2.24 2.13 2.15 2.05 2,05 2,05 2 o 06 2.06 0 2, 
4/24/52 
9:00 AM it 2.36 2.33 2.34 2.14 2.15 2.14 2.18 2,19 2. 
10:00 AM tt 2,36 2.33 2.36 2.16 2,16 2,16 2.20 2.20 2, 
11:00 AM t? 2,35 2.32 2,33 2,16 2.17 2.16 2.24 2.24 2. 
12:15 PM ?t 2.36 2.33 2,34 2.17 2.18 2.18 2.27 2e27 2. 
1:00 PM « 2.36 2.32 2.34 2,18 2.3.9 2.19 2,29 2,29 2 , 
2:00 PM off off off 2,22 2.23 2,23 2c 33 2.33 ' 2. 
3:00 PM it »? St tt 2.24 2 ,25 2.26 2.34 2,34 2. 
4:00 pm n tt t! tt 2,2? 2 ,28 2,29 2.34 2 c 34 2. 
5:00 pm n t! n tt 2.31 2,33 2.34 2.35 2,35 2, 
6:00 PM « ts tt tt 2.32 2.33 2.34 2.36 2.35 2. 
7:00 PM t? tt tt tt 2.32 2.33 2,34 2.33 2,33 2. 
8:00 PM t? tt tt tt 2.32 2,33 2,34 2,34 2.34 2. 
9:00 PM St Jt tt tt 2.32 2.33 2,34 2.34 2.34 2.- 

op E?on >->JT .lii wJ :fic gravities during charge cycle 2 

4/23/52 
10:30 PM 1.135 1,155 1.140 1.075 1.080 1 o080 1.095 1,100 1 . 
11:30 PM 1.140 1.170 1,150 1,080 1,085 1.085 1.100 1.105 1, 
4/24/52 
9:00 AM 1.185 1.210 1.195 1,180 1.175 I.I.80 1 ,l60 1.170 lc 
10:00 AM 1 <>185 1,215 1.200 1.190 1,185 1.185 1.170 1.160 1. 
11:00 AM 1.185 1.215 1.200 1,200 1 d90 1.195 1.180 1.190 1. 
12:15 PM 1.190 1,215 1.200 1,210 1.195 1,200 1.190 1.200 1. 
1:00 PM 1,190 1.215 1.200 1,215 1,200 1.210 1.200 1.205 1. 

2:00 PM off off off 1,220 1,205 1.215 1.210 1.220 1. 
3:00 PM n tt tt 1,225 1,215 3. .225 1.220 1.225 1. 
4:00 PM tt tt tt 1,230 1.225 1.235 1 .225 1*235 1. 
5:00 PM tt ■» ts 1,240 1.235 1*245 1.235 1.240 1. 

6:00 PM tt tt n 1,245 1.245 1,250 1.240 1,245 1, 
7:00 PM tt tt tt 1,245 1.250 1.250 1.240 3 .250 1. 
8:00 PM tt t! it 1,250 1.255 1,255 1,245 1.250 1, 
9:00 PM tt tt tt 1,250 1,250 1,255 1.245 1.250 1. 

% 
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▼ APPENDIX 3c (Sheet 15) 

DISCHARGE VOLTAGES . DURIN G CYCLE 2 
(DISCARDED BATTERIES) 

33 Battery 31 32 

Cell 1 2 3 1 p 3 1 2 
T U T U T u T U 

300 AMPERES 

Time 
4/24/52 
ocv 2 011 2,14 2,15 2.15 2.14 2.15 2.09 1 .99 1. 
5n 1 o6? 1,69 1.70 5” 1.48 1,50 1.54 5" 1,44 1,50 0, 
30” 1*67 1-70 1,72 30” 1 1.44 io48 1 *53 30 « 1.40 1 *45 
If 1,66 1,70 1.72 1» 1 ,42 1,45 i.5i 
ii' 1,64 1 o^9 10 70 2’ 1,36 1,36 1,46 
2' 1.61 1,67 1,69 3’ 1.26 1.28 1.38 
3’ io56 1,64 1.66 4' 1.11 1.13 1.25 
4' 1,46 1*59 1.63 5' 0 .20 0,85 0.90 
5’ 1,16 lo52 1.60 
6 ’ o«54 1,44 1.54 
7’ R 1,02 1,44 

200 AMPE :res 

7i' R 1.14 1.56 5-1' 0.78 1 <,02 0.98 1* 1.56 1.57 I 
8* R 0,99 i.54 6’ 0,46 0.90 0.66 , If' 1.53 1.53 I 
Si' R 0,75 io5o 

100 AMPERES 

9s o,i5 1,23 1.68 6*< 1.05 1,27 1.01 2’ 1.74 1,72 
10 > 0.18 1,31 1.69 7' lo05 1,27 0,88 3' 1.73 1,70 
11’ 0.04 1,24 1.68 8’ 0,86 1*18 0.30 4' 1.72 1,68 l 
12* R 1.14 1 e66 9' 0 o34 1.10 R 5s 1.70 1.64 I 
13' R 0,96 1.64 6 ’ 1,68 1,60 I 
14’ R 0 e82 1.60 7' 1,66 1,52 i 
15' R 0 ,70 lo56 
16’ R 0 <562 1.48 
17' R o»54 1.38 
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- 7.338 

DISCHARGE VOLTAGES DURING CYCLE 2 
(DISCARDED BATTERIES) 

Battery 31 32 33 

Cell l 2 ■3 1 2 3 1 2 
T IT T u T II T U 

50 AMPERES 

Time T ime Time 
4/24/52 
I7i? R 0 „88 1 o58 9^' 1.02 1.38 0 ,'6© ■7 A ? 1.78 1.68 
18' R 0.90 1 ,60 10' 1,00 1,40 0,35 8' 1.78 1.69 } 
19' R 0,92 1.61 11' 0.90 1.42 0=06 9' 1.79 1.69 1 
20 1 R 0*88 1.61 12' 0,56 1.35 R 10' 1.77 1.66 J 
21» R 0.86 1.60 13 1 0 ,22 1,24 R 11' 1,76 1,62 
22' p 0=85 1.59 14' R 1.21 R 12' 1,76 1.60 J 
23* R O082 1.53 13' 1.75 1.52' 1 
24' R 0o80 1.56 14' 1.74 

1.74 
1.36 i 

25' R 0=78 1.52 15 ! 1.24 f 
26» R 0,76 1.48 16' 1.72 1,18 I 
27' R 0,72 1.42 17' 1.72 1.00 F 
28* R 0 ,70 1.36 
29» R 0o70 1.30 
30' R 0,68 1.22 
31' R O.63 1.14 
32' Pi 0.60 1.06 
331 R 0.60 1,00 
345 R 0 c60 0,98 
35f R 0,62 0.94 
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DISCHARGE VOLTAGES DURING CYCLE 2 
(DISCARDED BATTERIE s) 

Battery 34 35 36 

Cell 1 2 3 1 2 3 1 2 
U T U T u T U T 

300 AMPE: RES 

Time Time Time 
'1/24/52 
OCV 2 o08 2,12 2.10 2,19 2.19 2.19 2,16 2,16 2,: 
5n O0O6 1,30 1,10 5" 1.60 1.65 1.66 R't 1,70 1.67. 1 ,t 
30n R 1,32 1.04 3051 ] .64 1.69 1,69 3055 1.72 1.70 1.7 

1’ 1,64 1.69 1.69 1» 1.72 1.70' 1.7 
2' 1,62 1.68 1.68 ii' 1.71 1,69 1.6 
3f 
4f 

I06O 1,66 1.66 2! 1 • 70 1.68 1.6 
1,56 1.64 1.62 2i» 1.69 1,67 1.6 

5’ 1.52 1,62 1.60 3' 1.68 1,66 1.6 
6 ' 1.46 1.58 1.56 45 1.65 1.63 1.6 
7’ 1.36 1.54 1.50 5 ’ 1,62 1,60 1.6 
8’ 1.22 1,48 1.40 6' 1.59 1,56 1.5 
o» 0 c90 1.42 1.14 71 1 =54 1.50 1.5 
9i! 0,40 1.34 0.44 8 ’ 1.48 1.42 1.4 9? 1,36 1.24 1.3 

10? 0,75 0.42 0,9 

p 1 
3’ 
A ’ 

1 
t 

200 AMPERES 

r: . 1,30 1.08 10 » 0,82 1.50 0.78 iot{ 0,60 o,5o loC 
11? 0.32 1.44 R 11’ 0,30 0,24 OR 

100 AMPE RES 

r 1,70 1.48 
1.40 

Hi 1 1.18 1.67 0 ,86 lit5 1.28 1.12 1,4 
R 1.66 12? 1.24 1.68 0.72 12' 1,38 1.18 1.4 
R 1,64 1.32 13' 1.22 1.65 0.17 13 5 1,43 1.15 1.5 
R 1.63 1.20 14’ 1.05 1.67 0 .10 145 1,25 0,80 1.4 
R 1.56 0.98 15? 0.32 1.65 0.08 15 5 0,72 0,37 1.2 
R 1.92 0,78 16' 0.58 1.64 R 16 ’ 0.20 0.04 1.0 
R 1.40 0,62 17’ 0,32 1.61 R 

18’ 0,05 1 «55 R 
19? R 1,46 R 
20 ’ R 1.28 R 
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APPENDIX 3c (Sheet 18} 

DISCHARGE VOLTAGES OF DISCARDED BATTERIES DURING CYCLE 2 

3attery 34 35 36 

’ell 1 2 3 1 2 3 1 2 0 
U T u T IT T U T u 

50 AMPERES 
rime Time < Time 
J./24/52 
7’ R 1*70 1 *26 20t’ 0*78 1*60 0*80 164* lx02 ' 0,866 i;>44-‘ 
3» R 1*70 1*24 21» 0*78 1*67 0C82 17 s 1 o°4 0*86 1.48 
9* R 1*69 1 ,20 22' 0e80 1,69 0,85 18’ 0.98 0o36 1 ©66 
10 * 1 1*68 1.14 23' 0,80 1069 0*85 19’ 0.84 0.84 1.68 
11’ R 1.67 1.07 24* 0*75 1,69 0*83 20’ 0 a68 0 *75 1.68 
12' R 1*66 lo02 25’ 0,72 lc68 0 o 82 21? 0 «t>8 0,70 1.68 
13» R 1*65 0.95 26' 0,69 1.68 0.81 22' 0o52 0,68 1 a68 
Ill* R 1*64 0*89 27’ 0*66 1*66 0o81 23' 0.46 0,66 1*68 
15’ R 1*61 0*81 28' o*64 1.64 0*79 24» 0.40 0,62 1.68 
16* R 1*60 0,74 29’ 0 e62 1o62 0.78 25' Oo36 0,62 1,68 
17’ R 1*58 0*70 30? 0 o60 1 «60 0.76 26’ 0,32 0,58 1 ©66 
18« R 1*56 0 a60 31’ 0*59 i®54 0*76 27 » 0,30 0*58 1*64 
19’ R 1*53 o*54 32’ 0,58 1.4-3 0o76 28' 0,28 0,56 1.63 
20’ R i*5o 0,43 33’ Oc56 1 *2? 0*73 29’ 0.24 o.54 1©61 
21* R 1,48 0 o37 34’ 0,55 1.11 0*72 30’ 0*24 0.54 lc56 
22» R 1*4-6 0*34 35’ Oc,52 0,80 0 o7i 31’ 0,24 0.54 i,5i 
131 R i.44 0,24 365 0*52 Oo55 0c70 32’ 0.21 0,53 1 ©26 
2V R 1*42 0*20 37’ 0*52 0,37 0*69 33j 0,18 o,5o 1.14 
25’ R lo34 0 a 02 38’ 0,48 0 .20 0,68 345 0,20 0,50 0*94 

39’ 0 046 0,10 0,66 35’ 0,18 0,50 O06O 
40 * 0*44 0,04 o065 36' 00l8 o„5o Oo 34 
4i’ 0o42 OoOO 0*64 37’ 0,18 o,48 0ol2 
42’ Oo38 R 0*62 38’ 0 e20 0*50 0 * 0.4 
43’ od34 R 0o60 
44! 0 .31 R o»59 
45 * 0*28 R 0*53 
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APPENDIX 3c (Sheet 19) 

VOLTAGES (STAND DISCHARGE) Cont»d Date: 4/25/£2 
(DISCARDED BATTERIES) 

battery 31 

CM 33 

:eii 1 2 3 1 2 3 12 3 
T U T U T u tut 

300 AMPERES 

3CV 1.98 

0
 

0
 

CM
 2.00 1,96 1o96 1.96 

Time Time Time 
5" 1.10 1.40 1.42 5n 1.20 1©20 1.20 No discharge 

30u R-* 1.18 lokO 30" 0,84 0 .88 0.88 possible 

200 AMPERES 

1* R* lolO 1,42 1» 0.64 0.86 0.74 No discharge 
possible 

100 AMPERES 

R* 1,12 1*51+ ii* 0 016 1.06 0.10 No discharge 
2» R* 0.86 1*4-5 2' R 1.10 R possible 

50 AMPERES 

2i» R* 1 a08 1.58 2i» 

CM 
CM

 

O
 

O
 

O
 R OCV 2.00 1.88 0rM 

3' R* loOO 1*54- 
rPlr P 1c78 1.72 

4! R* 0*76 1*38 30” -- -- - — 

‘“'REVERSED 

T = TREATED 
U = UNTREATED 
n = SECONDS 
» = MINUTES 
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▼ APPENDIX 3c (Sheet 20) 

VOLTAGES (STAND DISCHARGE) Cont'd Date : it/25/52 
(DISCARDED BATTERIES) 

Battery 34 35 36 

'Jell i 2 3 1 2 3 1 2 p 

u T u T U T U T u 

300 AMPERES 

OCV 1.95 1.96 1,96 1,90 

o
 

O
' 

i—i 1,9 

Time No discha .rge Time Time 
pos sible 5n 1,15 1.30 1,24 5n 1,42 1,38 1.3 

30” o,5o lo00 o084 30” 1,30 1,20 1,2 
l? 0,90 0.72 0,6 

200 AMPERES 

No discha rge 1 » 

o
 

o
 

o
 0,84 0,86 i4’ 0.58 0,60 0.4 

possible 

100 AMPERES 

OCV 1 o99 2,02 2,00 ii1 0o24 
R 

1.14 1,12 2* 0,92 0.98 0.7 
5,? R*- lc50 

1 *46 
1022 2? 0,86 0,80 24’ o,46 0,62 0.4 

)On R 1 „12 

50 AMPERES 

1’ R* 1,65 1 0[l2 pi t 0.40 1,30 1.18 3’ 0,76 1,00 0.9 
i4f R* 1,64 1,28 3’ 0.30 1,26 1.02 34’ 0 e66 0.92 0o8 

2* R* 1.62 1,18 34* o.i8 1.14 0,82 4’ 0,52 0.78 0.7' 
24’ R* 1 «60 1,00 4’ R 1,02 o ,48 44’ 0.36 0,62 0,6< 
3' R* 1.518 0,78 441 R 0,92 0.18 5’ 0.18 o ,46 0o5 

34’ R* lo57 0 ,56 54’ R 0,18 0.4* 
4’ 1*54 0,34 

'"REVERSED 

I = TREATED 
U = UNTREATED 

SECONDS 
t = MINUTES 
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APPENDIX 3c (Sheet 21) 
7.393 

Battery 

VOLTAGES ON CHARGE CYCLE 3 
(DISCARDED BATTERIES) 

31 32 33 

Cell lo 2 3 1 2 3 1 2 3 
T U T U T U T U m 

i 

Time 
4/25/52 

Rate 

1,88 3:12 PM 0 0CV lc92 1.98 1*98 1.93 1.94 1.92 2,00 1,35 
3:15 PM 10 2.01 2,03 2o04 2,00 2,00 1 o99 2.08 1,98 2.3^ 
4:15 PM 10 2,12 2,13 2,13 2,09 2.10 2.09 2,14 2g08 2,22 
7:25 PM 20 2,38 2.44 2.47 2,36 2.37 2.35 2.43 2,33 2.34 
11:00 PM 20 2.39 2,42 2.44 2.33 2,34 2.33 2.36 2.32 2.36 
12:20 AM 0 OFF CHARGE - ALL CELLS 
4/28/52 

1,85 0,16 '1:00 AM 0 OCV 2o05 2,10 2.10 2.02 2,02 2.01 

O' 
O' 
1—1 

1:30 AM 5 RESUME CHARGE - ALL CELLS 
i :30 PM 5 2,31 2.35 2,36 2.28 2.27 2.27 2.26 2.05 2.11 
5:00 PM 5 2,31 2.37 2,40 2.27 2,28 2.27 2.28 2,08 2,11 
8:00 PM 5 2.32 2.41 2.42 2.31 2.30 2.38 2.30 2.12 2.12 
8:05 PM 0 OFF CHARGE - ALL CELLS 
5/1/52 

1,85 !,.:25 PM 0 OCV 2,04 2.10 2.10 2.03 2.03 2.02 1.99 0,09 
4:35 PM 5 RESUME CHARGE - ALL CELLS 
4:4-0 PM n 2017 2,30 2,31 2o20 2 ,20 2,17 2.19 1 c99 2.06 
6:35 PM u 2o32 2 o37 2,38 2,28 2,29 2,27 2,28 2.06 2.09 
3:25 PM nr 2 o32 2J4.I 2,43 2,28 2,30 2,28 2,29 2,08 2,09 
LlsOO PM it 2,33 2.42 2,43 2.29 2.30 2.28 2.3 0 2.10 2.09 
i.2:00 M 0 OFF CHARGE - ALL CELLS 
5/2/52 
9:25 AM 0 OCV 2,07 2.13 2013 2.09 2.09 2,08 2.01 1.92 o.i; 
):30 AM 20 RESUME CHARGE - ALL CELLS 
9:30 AM 20# 2.49 2.57 2,58 2,44 2,46 2,42 2,46 2,18 2,32 
10:30 PM 
5/3/52 

20# 2.41 2.44 2.46 2,37 2.36 2.36 2,33. 2.33 2.38 

9:40 PM 
4/4/52 

20# 2.38 2.39 2.42 2.34 

C
\J 2.34 2.30 2.31 2,38 

10:00 PM 
5/5/52 

20# 2o35 2,40 2.43 2.35 2.34 2.35 2.30 2.31 2.38 

11:15 AM 20# 2.33 2o40 2.44 2.36 2.36 2.36 2.29 2.30 2.35 
11:15 PM 
5/6/52 

20# 2.31 2,38 2,42 2.36 2.36 2.36 2,29 2.28 2,33 

11:30 AM 20# 2,29 2.38 2.43 2.37 2.36 2.36 2.32 2.28 2.33 
9:30 PM 
5/7/52 

20 2,26 2.37 2.42 2.38 2.37 2,36 2.30 2,27 2.30 

8:45 AM 20# 2.23 2,35 2.41 2.37 2.36 2.36 2.30 2.26 2.29 
4:00 PM 
5/8/52 

20# 2 022 2.35 2.41 2.38 2.37 2.36 2,30 2.26 2.29 

£30 AM 
4a :00 PM 

20 2o20 2.34 2,40 2.36 2.36 2.36 2.30 2.26 2.29 
20 2.17 2,32 2,40 2.37 2.38 2.36 2,27 2.24 2.26 

5/9/52 
9:30 AM 20 2,15 2.31 2.39 2.37 2.37 2.35 2,27 2.23 2.25 
•:* Water added after reading. 
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APPENDIX 3c (Sheet '22) 

VOLTAGES ON CHARGE CYCLE 3 - DISCARDED BATTERIES 

Battery 34 35 36 

Cell 1 2 3 1 2 3 1 2 3 
U T u T U T U T U - 

Time Rate 
i/25/52 
3:12 PM 0 OCV 1.86 2,01 2o00 1.90 1.92 1,91 1.92 lo92 1.92 
3:15 PM 10 2 a 34 2.14 2 ,18 2.02 2 c02 2.02 2.02 2,04 2,03 
1:15 PM 10 2.31 2,20 2.26 2,08 2 o08 2 o08 2 0 08 2o09 2 c08 
7:25 pm 20 2o53 2.49 2.52 2.10 2.19 2.19 2.18 2 o20 2.19 
11:00 FM 20 2.46 2.1+0 2,43 2,37 2.38 2.40 2.41 2.40 2.41 
12:20 AM 0 OFF CHARGE - ALL CELLS 
4-/28/52 
11:00 AM 0 OCV 1c98 2,05 2.03 2,06 2,07 2 o08 2.08 2,09 3<,08 
11:30 aM 5 RESUME CHARGE - ALL CELL iS 
1:30 PM 5 2 (,36 2,34 2.34 2.29 2.30 2,31 2,33 2,33 2,33 
5:00 PM 5 2.36 2e34 2.35 2.29 2.31 2.32 2,37 2,37 2,36 
3:00 PM 5 2.37 2,36 2.37 2,31 2.32 2,34 2,38 2.38 2.38 
8:05 PM 0 OFF CHARGE - ALL CELLS 
5/I/52 
3:25 PM 0 OCV 2o01 2,05 2.03 2 o06 2.07 2.08 2.09 2,10 2 o09 
A:35 PM 5 RESUME CHARGE - ALL CELLS 
y:30 PM H 2.22 2,28 2,24 2 ,24 2.26 2,27 2,31 2,32 2.31 
6:35 PM tt 2,36 2,36 2.34 2.30 2.31 2,32 2o35 2.35 2.34 
8:25 PM It 2,38 2,36 2,36 2,30 2.32 2.34 2,38 2,38 2.38 
11:00 PM M 2,38 2.36 2 .37 2.31 2.33 2.35 2.38 2,38 2.38 
12:00 M 0 OFF CHaRGE - ALL CELLS 
■-7 2/52 
-): 25 AM 0 OCV 2.02 2,08 2.06 2.11 2.12 2,12 2,12 2.12 2,12 
?:30 AM 20 RESUME CHARGE - ALL CELLS 
3:30 AM 20* 2o58 2.55 2,56 2.46 2.48 2.50 2*54 2.54 2.54 
20:10 PM 
5/3/52 

20* 2,48 2.39 2.44 2.38 2.37 2.34 2,41 2.39 2.4’ 

): lj.0 PM 
5/4/52 

20.'; 2,46 2,38 2,44 2,35 2.33 2.37 2.37 2.35 2,38 

10:00 PM 
5/5/52 

20* 2,47 2.38 2.45' 2,37 2.35 2.37 2,38 2,36 2.39 

11:15 AM 20* 2o46 2.36 2.48 2.39 2.37 2.39 2.38 2,38 2.40 
11:15 PM 
5/6/52 

20* 2o45 2.37 2,46 2.38 2.37 2,39 2.36 2,38 2,1+0 

11:30 AM 20* 2 o47 2,37 2,47 2,40 2.37 2,40 2.36 2,38 2.40 
9:30 PM 
5/7/52 

20 2.46 2.37 2 -47 2.39 2 P37 2.39 2.37 2.36 2.39 

8:1+5 AM 20* 2.46 2 o37 2.46 2.38 2.36 2.39 2,34 2.35 2.39 
4:00 PM 
5/8/52 
9:30 AM 

20* 20l+6 2.36 2.44 2.39 2.37 2,39 2,34 2,35 2.39 

20 2o44 2,36 2,43 2.38 2.35 2.38 2,34 2.34 2.39 
11:00 PM 
5/9/52 

A 30 AM 

20 2 e 1+4 2,36 2.41 2.39 2.37 2.39 2,35 2.36 2.39 

20 2.41 2.34 2,38 2.39 2.37 2,39 2,35 2,35 2.39 

water added after readings. 
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SPECIFIC GRAVITIES DURING CHARGE CYCLE 3 
(DISCARDED BATTERIES) 

3attery 31 32 33 

Cell 1 2 3 1 2 3 1 2 3 
T U T U T u T U T 

Time Rate 
1/25/52 
j;l2 pm 0 1,105 1.115 1,120 1.120 1.100 1,090 1.135 1 o060 1,050 
7:25 PM 20 1.160 1.175 1,200 1.165 1*175 1.150 1.200 1.135 1,130 
11:00 PM 
r/23/52 

20 1,240 1.250 1.270 1.180 1,200 

1.180 

1.190 1.200 1.195 1.175 

1.040 .1:00 AM 0 1.215 1.255 1.260 1.170 1.160 1.120 1.060 
-: 30 PM 5 1.225 1,265 1,260 1.170 1.190 1.120 1.135 1,060 1,050 
i:00 PM 5 1.235 1.270 1,270 1.180 1.190 1.180 1.150 1,095 1.085 
i:00 PM 5 1.235 1,280 1.280 1.190 1.205 1.190 1.160 1.125 1.120 
f/1/52 
p:25 pm 0 1.225 1.275 1.270 1.175 1.195 1.175 1.135 1.065 1.075 
?:35 PM 5 1,225 1.280 l <>275 1.175 1.195 1.175 1.140 1.070 1„080 
1:25 PM 5 1.235 1,280 1.280 1,180 1.200 1.185 1.145 1.090 1.085 
.1:00 PM 
V2/52 

5 1.240 1.280 1.280 1.200 1,200 1.190 1.160 1.115 1.110 

):25 AM o* 1,250 1.285 1,280 1.200 1.215 1,160 1.100 1.075 
'0:30- PM 
73/52 

20 * 1.270 1.275 1.285 1.235 1.245 1.235 1.175 1.255 1.245 

9:40 PM 
5 A/52 

20-:;- 

10:00 PM 
15/5 2 

20* 1,300 - - - - — - « - - - - 

|.1:15 AM 20-:: 1.270 1.270 1.275 1,255 I.250 1 .255 1.220 1.260 1.250 
.1:15 PM 
76/52 

20* 1.265 1.265 1.275 1.255 1.260 1.250 1.230 1.255 1.240 

LI:30 AM 20* 1.270 1.290 1.290 1.265 1.270 1.270 1.250 10260 1.250 
): 30 PM 
77/52 

20* 1.235 1.275 1.275 1.250 1.250 1.245 1.225 1.240 1.225 

1:45 am 20* 1.220 1.275 1.295 1.265 1.250 -- 1,240 1,240 1.230 
ir: 0 0 PM 
>78/52 

20* 1.225 1.280 1.285 1.255 1 ,G7n 1 ,260 1.250 1,250 1.240 

9:30 AM 20* 1.220 -- -- —- - - “ ~ x 2.60 _ „ - _ 
LI:00 PM 20*- l-vl7£ 1.265 1,2A5 1.245 1.255 1.250 1.2jc, 1.230 1.220 
79/52 ~ 

1.265 9:30 AM 20 1.175 1.290 1.290 1.270 1.270 1.235 1.240 1.230 

'“'All cells watered following these specific gravity readings, 
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SPECIFIC GRAVITIES DURING CHARGE CYCLE 3 
(DISCARDED BATTERIES) 

battery 34- 35 36 

:ell 1 2 3 1 2 3 1 2 3 
U T U T u T U T u 

'ime 
l/25/52 

Rate 

J:l2 PM 0 1.125 1.160 1.135 1.060 1.050 1.060 1.070 1.075 1.070 
7:25 PM 20 1.175 1.210 1.190 1 .150 1.130 1.150 1.120 1.125 1.125 
.1:00 PM 
1-/28/52 

20 1.175 1.210 1.195 1.235 1.235 1.230 1.240 1.250 1.250 

1.235 1:00 AM 0 1.155 1.210 1.185 1.215 1.230 1.230 1.235 1.250 
: 30 pm 5 1.165 1.210 1.200 1.215 1.230 1.235 1.240 1.250 1.240 

':00 pm 5 1.185 1.220 1.200 1.230 1.240 1.240 1.250 1,260 1.250 
':00 PM 
i/i/52 

5 1.195 1.230 1.210 1,240 1.245 1.255 1,265 1.270 1.260 

r: 25 PM 0 1.215 1.195 1.225 1.210 1.240 1.250 1.260 1.250 
j:35 PM 5 1.190 1.225 1.205 1.225 1.245 1.245 1.260 1.265 1.250 
h25 PM 5 1.190 1.225 1.210 1.230 1,250 1.245 1.260 1.270 1.260 
.1:00 PM 
•/2/S2 

5 1.195 1.235 1.215 1.235 1,250 1.260 1.265 1.270 1.265 

>:25 AM o* 1.200 1.235 1.220 1.240 1.260 1.260 1.265 1.270 1.265 
.0:30 PM 
i/3/52 

20* 1.220 1.245 1.225 1.260 1,265 1.260 1.265 1.285 1.270 

5:4-0 pm 20*' 
i/4/52 
.0:00 PM 
i/5/52 

20}; 1.250 

1:15 AM 20* 1.220 1.21+0 1.225 1.295 1.250 1.265 1.260 1.280 1.260 
.1:15 PM 20-a 1.225 1.245 1.225 1.260 1.255 1.260 1.260 1.285 1.260 
i/6/52 
-1:30 AM 2G:-< 1.24.0 i»255 1,225 1.260 1.255 1.265 1.260 1,280 1.280 
}: 30 PM 
i/7/52 
1:4-5 AM 

20* 1.215 1.22 5 1.215 1.245 1.240 1.250 1.245 1.275 1.250 

20* 1.225 1.260 1.230 1.265 1.265 1.265 1.275 
1-:00 PM 
’/8/52 

20* 1.230 1.240 1.215 1.265 1.255 1.265 1.260 1.275 1.270 

3:30 AM 20* 1.270 -- — 

LI:00 PM 
*9/52 
5:30 AM 

20* 1.225 1.220 1.200 1.255 1.255 1.260 1.250 1.275 1.260 

20 1.225 1.220 1.210 1.260 1.260 1.265 1.270 1.275 1.270 

All cells watered following these specific gravity readings* 
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DISCHARGE VOLTAGES OF DISCARDED BATTERIES CYCLE 3 

Battery 31 

Cell 1 2 3 
T U T 

Time 
OCV 2.02 2.12 2,13 
5" 1.60 1,76 1,75 
30 1*54 1.76 1.75 
1* 1.4.6 1.73 1.73 
ii» 1.34 1.72 1.71 
2» 1.16 1.70 1.70 
3*' ©.•74 1.68 1.68 
3’ o.oo 1066 1.66 
4’ R *»■ 1.62 1,62 
5* R 1.57 1.58 
6* R 1.54 1.56 

6|» R 1.66 1.68 
7f R 1.64 1.66 
8 * R 1.60 1.62 
9? R 1.54 1.59 
10* R 1.50 1.54 

32 

Time 

1 2 
U T 

300 AMPERES 

3 
u 

OCV 2,10 2,10 2,10 
5’* 1,60 1.51 1,60 
30” 1.58 1.41 1.56 
1» 1.54 1.30 1.51 
2» 1.48 i.o4 1.44 
3’ 1.36 0.50 i.3o 
41 1 c26 R 1.14 
4t» 1.20 R 1.07 

200 AMPE RES . 

5’ 1.40 R 1.28 
6f i.34 R 1.14 
7’ 1.26 R 1.00 
8* 1.16 R 0.78 

33 

1 2 3 
T U T 

Time 
OCV 2.07 2,05 2,01 
5” 1.24 1.60 0.20 
30“ 1.32 1.66 R 

1* 1.42 1,70 R 
2» 1.36 1.68 R 
3 ’ 1.32 1.64 R 
4' 1.24 1.62 R 

v REVERSED- 



< 



APPENDIX 3c (Sheet 26) 

7.398 

DISCHARGE VOLTAGES OF DISCARDED BATTERIES CYCLE 3 

Battery 31 32 33 

Cell 1 2 3 1 2 3 1 2 3 
T U T U T u T U T 

100 AMPERES 

Time Time Time 
ioi« R 1 *68 1,72 8|- 1.52 R 1,32 41' 1.52 1.78 R 
n* R 1.68 1.72 9’ 1.52 R 1.34 5' 1.52 1.78 R 
12 * R 1,68 1.72 10* 1.52 R 1.30 6* 1.50 1 *77 R 
13’ R 1,68 1,72 11 * 1.50 R 1.24 7’ 1.48 1.76 R 
14' R 1.66 1.70 12 * 1,46 R 1.14 8* 1.45 1.75 R 
15’ R 1.63 1.68 13' 1.43 R 1.09 9’ 1.42 1.73 R 
16 * R 1.60 1.66 14’ 1.38 R 1,00 10' 1.38 1.72 R 
17’ R 1,56 1,63 15' 1.32 R 0,88 11» 1.34 1.71 R 
18* R 1.52 1,60 16* 1028 R 0 ,76 12* 1.28 1.69 R 
19 • R i .44 U55 17’ 1.18 R 0.58 13’ 1.20 1,68 R 
20 * R 1.32 i05o 18* 1,10 R 0.42 14’ 1,10 1,66 R 
21* R 1.18 1.44 19’ 1,00 P 0,26 15’ 1 .00 1.64 R 
21-|’ R 1.08 i,4o 19-1 ' 0,94 R 0,16 16* 0.80 1,62 R 

17' 0,50 1,58 R 
18* 0.20 1.54 R 

50 AFPE RES 

22 t R 1 „4o 1.60 20 * 1.38 R 0,90 18-|’ 1.00 1»70 R 
23' R 1.44 1.62 21* i.4o R 0192 19* 1.04 1.72 R 
2 [it R i.44 1.62 22 1 1.39 R 0,91 20* 1.04 1,71 R 
25’ R 1.42 1.61 23' 1,39 R 0,88 21 * 1.01 1.71 R 
26* R 1,38 1.60 24’ 1,36 R 0.82 22* 0 *97 1 0 70 R 
27’ R 1,34 1.59 25’ 1.34 R 0.76 23 ’ 0,90 1,70 R 
28* R 1,28 1.58 26 * 1.30 R 0 ;68 24' 0,82 1 ,69 R 
29’ R 1.22 1.56 27* 1.26 R 0,62 25' 0.76 1.68 R 
30' R 1,16 1.54 28* 1.21 R 0,54 26* 0 .70 1.68 R 
31* R 1,07 i.5i 29f 1,16 R 0,46 27’ 0.63 1.66 R 
32 1 R 0,98 1.47 30* 1.12 R 0,38 28* 0.58 1.66 R 
33’ R 0.88 1,43 31' 1.08 R 0,32 29’ 0,50 1.65 R 

32* 1,03 R 0«2I+ 30* 0.40 1.63 R 
33’ 0,98 R 0S14 31' 0,30 1.61 R 
34! 0,90 R 0,06 32* 0.20 1.60 R 
35’ 0 ,82 R 0 ,00 33’ 0,16 1,58 R 

34' 0,10 1.56 R 
35’ 0,05 1.53 R 
36' R 1.50 R 
37' E io45 R 
38* R 1.41 R 1 38*' R 1.38 R 
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DISCHARGE VOLTAGES OF DISCARDED BATTERIES CYCLE 3 

battery 34 35 36 

:eii 123 i 2 3 1 2 3 
U T U T U T U T u 

300 AKPERES 

!ime Time Time 
)CV 2.Oi| 2,Oi| 2.03 0 CV 2,10 2.10 2.04 OCV 2.08 2,10 2.10 

5" 1.64 1.70 1.70 5” 1.69 1.70 1.69 
30” 1.63 1.71 1.71 30” 1.70 1.71 1.69 
i« 1.60 1.69 1.69 1» 1.68 1.70 1.68 

No discharge 2 * 1.54 1,66 1.66 ii* 1.67 1.68 1.66 
possible at 3» 1.46 1.63 1.62 2 * 1.66 1.68 1.65 
300 amps. V 1.34 1.60 1.59 3' 1.62 1.64 1.62 

5' 1.12 1.54 1.53 4' 1.60 1.61 1.59 
6' 0.80 1.48 1.46 5' 1.55 1.57 1.54 
7' R 1.38 1.31 6' i.5o 1.52 1.49 
8* R 1,26 1.06 7' 1.44 1.46 1.42 

8' 1.36 1.39 1.34 
9 1 1.26 1.29 1.23 
10» 0.88 1.06 0,94 
io4» 0.20 0,86 0.66 

200 AMPERES 

No discharge 84' R 1.48 1.28 n» o.48 1.10 0.97 
possible at 9» R 1.46 1.22 12' R 0.90 0 .66 
200 amps. 10» R 1.40 1.00 

11* R 1.28 0.62 
ii4* R 1.22 0.44 

150 AMPERES 

CV 
it 

2.Oi| 2,Oi| 2.03 
R 1,20 0.i|0 
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DISCHARGE VOLTAGES OF DISCARDED BATTERIES CYCLE 3 

^ Battery 3b 35 36 

Cell 1 2 3 1 2 3 1 2 3 
U T U T U T u T u 

100 AMPERES 
Time Time Time 
30” R 1,52 o.o5 12* 0.20 1.58 1.16 12|* 0.78 1.1*2 1,38 

13* 0,25 1.58 1.18 13* 0.71* 1.1*1* 1.52 
15* 0ol6 1.58 1.10 li* * 0,60 1.1*0 1.1*0 
151 R 1.55 1.02 15* 0.1*0 1.28 1.30 
16? R 1.I|8 0.86 16* 0.26 1.16 1.17 
17’ R 1.1|2 0.78 17’ 0.10 1.02 1,00 
18 * R 1.32 0.66 18’ 0.00 0.82 0.80 
19* R 1.2ii o.55 19’ R 0.50 0.57 
20* R 1.12 0.1*1* 20* ,R 0.28 0.38 
21* R 0.96 0.36 
2l4» R 0.86 0.30 

50 AMPERES 

1* R 1,60 0.30 22* R 1.38 1.98 20g* 0.71* 0,91* 1.05 
R 1.50 R 23* R 1.I|8 1.01+ 21* 0.82 0.98 1.08 

2 * R 1.U6 R 25’ R 1,58 1.03 22’ 0.91* 1.02 1.15 
25’ R 1.U7 1.00 23 f 1.00 1,02 1,15 
26’ R 1.1*3 0.96 2l*’ 1.06 1.00 1.13 
27J R 1.37 0.92 25* 1.12 0.96 1.10 
28* R 1.32 0.88 26* 1.16 0.98 1.07 
29* R 1,26 0.81+ 27’ 1.22 0,87 1,02 
30* R 1.18 0,80 28* 1.21* 0,82 0,96 
31» R 1.10 0.7 6 2 9* 1,23 0.80 0,95 
32* R 1.0b 0.72 30* 1,20 0.75 0.88 
33’ R 0.98 0.70 31* 1,12 0.72 0.85 
3b' R 0.88 0,66 32* 1.06 0.68 0.80 
35' R 0.83 0.61* 33* 1,02 0®66 0.76 
36* R 0.76 0.60 31** 0.96 0.61* 0,73 
37* R 0.72 0.58 35* 0.90 0.62 0.70 
38* R 0.68 0.51-1 36* 0.81* 0o60 0,66 
39* R 0.61* 0.52 37* 0.78 0.60 O065 
bo» R 0,62 o.5o 38* 0,71 0.59 0,60 
ill* R 0.56 0.1|6 39* 0e61* 0,58 0.58 
i|2» R 0*52 0.1*2 bo» 0.58 0.58 0.56 

ill* 0.50 0.56 0.52 
1*2 * 0,1*1* 0.56 0.52 
1*3’ 0.36 Oe56 o.5o 
1*1*« 0,30 o.51* o.58 
1*5* 0.28 o,51* o.56 
1*6’ 0.18 o.51* o.55 
1*7’ 0.12 0.52 o,55 
1*8* 0.06 0.52 0.52 
1*9 * 0.00 o.5o 0.38 
5o» R o.5o 0.38 
5i* R 0.1*6 0,32 
|2| R o,l*j* 0.30 

R 0.1*1* 0,28 
<41 R 0,f2 0.22 £ C? J R 0.1*0 0.20 
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APPENDIX 3d (Sheet 5) 
7*14-05 

Ampere hoars obtained for discarded batteries at each stage in cycle cf successive 
discharges at 300, 200, 100 and 50 amperes and after an overnight stand and after 
a 7-day overcharge. 

Battery 1 3 4 

Cell 1 2 3 1 2 3 1 2 3 
T U T U T U T u T 

Rate Ampere hours 
300 37.5 37.5 36.0 0.0 0.0 0.0 27.6 30.0 30.0 

1st Cycle 200 1.6 1.6 0.0 1.6 1.6 1.6 0.0 11.6 11.6 
100 4.2 4.2 4.2 3.3 3.3 303 0.0 10.6 10.6 

50 6.4 9.6 5.0 5.4 5.4 5.4 4.2 4.2 4.2 

300 35.1 35.1 35.1 0.0 0.0 0.0 24,9 24.9 24.9 
2nd Cycle 200 1.6 1,6 0.0 1,6 1.6 1.6 0.0 15.0 15.0 

100 4.2 5,0 0.0 4.2 4.2 4.2 0.0 6.7 6.7 
50 2.5 4.6 2.5 4.2 4.2 4,2 5.0 5.0 6,2 

300 5.1 5.1 5.1 0.0 0,0 0.0 2.4 2.4 2.4 
No Charge 

Cycle 
200 
100 

1.6 
0.0 

1.6 
0,6 

1.6 
0.0 

0.0 
0.6 

0.0 
0.6 

0.0 
0,6 

0.0 
0.0 

3.4 
2.5 

3.4 
2.5 

50 0.0 0.4 0.0 1.7 0.6 1.7 0.0 0.0 0.8 

300 52.5 52.5 52.5 0.0 0.0 0,0 3.6 5.1 5,1 
3rd 200 6.6 5.0 6.6 0.0 0.0 0.0 0.0 6.6 6.6 
Cycle 100 15.6 5.0 15.6 0.6 0CS 0,6 0.0 60.6 60.6 

50 11.2 4.6 11,2 1.6 1.6 1.6 0.0 15.4 15.4 

Battery 5 6 7 

1st Cycle 

2nd Cycle 

No Charge 
Cycle 

3rd 
Cycle 

1 2 3 1 2 3 1 2 3 Total 
U T U T u T U T U T u 

Rate Ampere hours 
300 35.1 35.1 35,1 1.2 2.4 2.4 27.6 27.6 27.6 197.4 195.3 
200 0.0 3,4 3.4 0.0 1.6 1.6 6.4 6.4 8.4 26.2 36.2 
100 2.5 6,3 6.3 0.0 8.3 6.3 5.0 5.0 5.0 44.1 50.7 

50 0.0 4.2 2.5 0.0 20,0 20.0 7.5 4.2 5.6 55.6 60.4 

300 32.4 35.1 35,1 0.0 0.0 0.0 27.6 27.6 27.6 182.7 182.7 
200 0.0 1.6 1.6 0.0 0,0 0.0 5.0 5.0 5.0 24.8 31.4 
100 0.0 7.5 7.5 0.0 0o0 0.0 6,7 5.6 6.7 26.4 41.0 

50 0.0 4.2 3.4 0.0 16.6 16.6 ^ CS 2.9 5.0 44.1 46.8 

300 2.4 2.4 2.4 0.0 0.0 0,0 5.1 5.1 5.1 22,5 22.5 
200 0.0 3.4 3.4 0.0 0.0 0.0 1.6 1,6 1.6 11.6 11,6 
100 0.0 1.7 1.7 0.0 0.0 0.0 2.5 1.7 2,5 6.7 11,6 

50 0.0 0 ,6 0.0 0.0 0.4 0.0 1.2 0.0 1.2 2.4 6.6 

300 17,4 17.4 17 n4 oso 0.0 0.0 2.4 2.4 2.4 133,5 97.2 
200 10.0 20.0 20.0 0.6 1.6 1.6 0.0 1.6 1.6 43,8 44.8 
100 0.0 31.7 31.7 0.0 1.7 1.7 0.0 7,5 7,5 134.1 106.3 

50 0.0 12.1 12,1 0.0 4.2 3.4 0.0 6.4 8.4 63.3 47.9 
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APPENDIX 3d (Sheet 8) 

Ampere hours obtained for discarded batteries at each stage in cycle of successive 
discharges at 300, 200, 100, and 50 amperes aid after an overnight stand and after 
a 7-day overcharge. 

Battery 31 32 33 
Cell 1 2 3 1 2 3 1 2 3 

T V T V T V T V T 
\ - _.P.a.te 

300 32? 4 35=1 35=1 22,5 22o5 22 0 5 1.2 1,2 0 
1st 200 0 5,0 5=o 1.6 1,6 I06 1.6 I06 0 

cycle 100 8o3 17*5 17=5 5=0 5=0 402 5=8 5=8 0 
50 0. 15,8 15^2 0.8 5=0 4,2 9,2 9,2 0. 

300 32.4 35=1 35?i 2419 24.9 24o9 2.4 2^4 Ic2 
2nd 200 0 5=0 5,0 3,4 3,4 3> 3=4 3=4 0 
cycle 100 5o0 15=0 15.0 5=o 5.0 5=o 9=2 9=2 0 

50 0. l4$6 l4e6 3,2 4,2 2a 7=9 7=9 0 

300 1.2 2.4 2o4 2:4 2.4 2.4 0 0 0 
No 200 I06 1.6 1.6 1.6 1I6 1.6 0 0 0 

charge 100 0 1.7 1=7 0.4 0o3 0c4 0 0 0 
50 0 1=7 1=7 0. 0?4 0. 0.2 0,2 0. 

300 15=0 30.0 30^0 22.5 17=4 22,5 2o4 2; 4 102 
3rd 200 0 13:4 13=4 ill 6 0 11.6 H06 Hr 6 0 

cycle 100 0 19*2 19o2 19=2 0 19=2 23=3 23=3 0 
50 0 10.8 10oS l4Q 2 0 12o9 l4ob 17=1 0 

Battery 34 35 36 
CeTl 1 2 3 1 2 3 1 2 3 TOT A. L 

U T. u. T. U. T. u. T. u. T U. 
' Bate 

300 1.2 2*4 2; 4 42o6 42.6 42-, 6 39 v 9 39=3- 39=9 218 0 7 207l3 
1st 200 0 I06 In 6 8.4 S-,4 S? 4 J-4 0 3,4 26; 6 26.6 

cycle 100 0 5=o 5=o l6o7 16,7 160 7 60 { 5*3 6,7 SO08 67^ 
50 0 209o 19,2 21?6 22,1 2291 16,7 17,5 17,5 111.2 105.5 

300 1.2 2.4 2^4 47,4 47o4 47 0 4 50,1 50a 50 a 243=3 23Sl5 
2nd 200 0 1.6 n6 3? 4 3,4 1.6 3,4 3=4 3,4 aioS 27.0 
cycle 100 0 9,2 9 = 2 12= 5 15=0 5=8 80 3 So3 8o3 70,0 75=o 

50 0 15=4 15=4 20,8 17? 5 2'j98 18,4 1Sc4 13=3 102,1 93?o 

300 0 0 0 2,4 2o4 2c. 4 5=1 5=1 5®l i5?9 19=8 
No 200 0 0 0 0 1,6 1.6 1,6 1.6 i96 8.0 9,6 

charge 100 0 OoS 0,8 1=3 lo7 io7 1-7 1=7 1.7 8 0 8,4 
50 0 2=9 2=9 1 = 5 2=1 2q1 2,3 2,5 2.?5 n=3 H?7 

300 0 0. 0. 32,4 39=9 39? 9 52,5 52c'5 52:5 190,8 222.3 
3rd 200 0 0 0’ 0 iio6 11.6 5=0 5=0 5=0 4x16 69.8 
cycle 100 0 0C8 O08 5=0 i6c7 16.7 10o0 13=3 13=3 73=3 ia.7 

50 0 lo2 O08 0 17=1 17=1 24„2 29o2 29.2 72=9 126.3 
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APPENDIX 3d (Sheet 9) 

Watt hours obtained for discarded batteries at each stage in cycle of successive 
discharges at 300, 200, 100 and 50 amperes and after an overnight stand and after 
a 7-day overcharge. 

Battery 1 3 4 

Cell 1 2 3 1 2 3 1 2 3 
T U T U T U rn 

i U T 
Rate Watt hours 
300 59.3 61.1 55.4 0.0 0.0 0,0 39.7 46.9 48.9 

1st Cycle 200 4.o 2.6 0.0 1.0 10.4 1.0 0.0 18.6 18.2 
100 4.6 7.4 2.9 2.3 2.4 2.0 0.0 13.2 12.7 

50 9.7 17.7 3.6 4.1 3.0 3.0 2,2 3.2 2.9 

300 55.5 56.9 53.7 0.0 0.0 0.0 33.1 40.6 40.8 
2nd 200 1.6 2.7 0.0 1.4 1.2 1.1 0.0 22.8 24.2 
Cycle 100 2,6 8,8 0,0 3.9 3.3 3,3 0.0 5.4 10.8 

50 1.3 8.4 0.5 3.7 2.7 3,2 2.4 / 9.5 

300 6,4 7.8 5oC 0.0 0.0 0.0 2.9 3.5 3.7 
No Charge 200 0.5 2.4 0,2 0.0 0.0 0.0 0.0 4.8 5.3 
Cycle 100 0.0 1.3 0.0 0,5 0.2 0,3 0.0 2.8 4.0 

50 0.0 0,7 0o0 1.1 0.2 1,1 0,0 0.0 1.4 

300 62.4 78,2 83.0 0,0 0.0 0,0 2.1 8.7 7.9 5r.d 200 9.0 2.4 9.0 0.0 0.0 0.0 0.0 11.7 10.9 Cycle 100 21.5 1.9 22.4 0,4 0.3 0,4 0,0 108.2 99.7 
50 0.8 0C7 14.0 0.6 0.7 0.7 0,0 21.9 12.9 

Battery 5 6 7 

Cell 1 2 3 1 2 3 L 2 3 Total 
U TUT U T u T u T U 

Rate Watt hours 
300 52.6 55.1 54.8 0.5 3.6 2.9 38.1 39.5 37.8 301.3 296.9 

1st 200 0.0 5.2 2.8 0,0 2.4 1.8 9.1 10.2 9.4 50.6 46,9 
Cycle 100 1.0 14.1 10.0 0.0 13.4 10.6 5.5 4.4 3.3 51.7 56.1 

50 0.0 7.3 1.5 0,0 27,2 20.0 12.0 3.2 4.6 58 9 73.3 

300 48*0 55.1 55.1 0o0 0,0 0.0 37.3 38.9 3^ 277.1 276.5 
2nd 200 0.0 2.4 1,6 0.0 0.0 0.0 5.2 5.6 5.4 35,0 40.2 
Cycle 100 0.0 12.5 8.2 0.0 0.0 0.0 6.5 8.4 35.7 46.8 

50 0.0 7.3 2,5 0.0 30.3 27.6 9.2 1.2 4.8 52.5 66,9 

300 3.1 3.6 3.5 0.0 0.0 0.0 5.6 5c5 6.0 27.9 29.5 
No Charge 200 0.0 2.6 2.1 0.0 0.0 0.0 2.2 9.0 2.7 17.6 14.2 
Cycle 100 0.0 2.8 1.3 0.0 0.0 0r0 2.6 0,6 3.4 7.6 12.2 

50 0.0 1.4 0.0 0.0 0.7 0.0 0.4 0,0 1.1 3.0 5.1 

300 21.6 28.4 27.3 0.0 0.0 0.0 7.5 55,5 43.9 259.3 187.2 3rd 200 6,4 31.2 29.2 0.1 2.1 1.1 0.0 2.1 1.8 63.4 53.6 
Cycle 100 0.0 43.4 43.4 0.0 2.3 1.2 0.0 10.9 8.0 199.4 16a. 6 

50 0.0 10.4 12.1 0.0 5.6 1.7 0.0 13.0 5.7 61.5 47.3 
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Watt hours obtained for discarded batteries at each stage in cycle of successive dis¬ 
charges at 300, 200, 100, and 50 amperes and after an overnight stand and after a 
7-day overcharge* 

Battery 31 32 33 
Cell 1 2 3 1 2 3 l 2 3 

m u T U T u T TJ T 
' u Rate 

loo 37*3 51*9 55,1 25,U 25«9 26*g 33,1 i,4 0 
1st 200 0 4,4 7,4 0,8 1.4 0,g 2,3 2,5 0 
cycle 100 1*5 14.7 25.9 4*4 6*0 2*5 9,9 9*7 0 

50 0. 10,8 17,4 0,2 6,3 2,7 16,3 15,0 0 

300 42*1 55*1 57*6 31*1 32,4 3M 3> 3,6 0,4 
2nd 200 0 ^?9 7*7 2,1 3,3 2,9 5,3 5,3 0 
cycle 100 0.7 14*2 24*0 4.2 7o0 2*9 15*7 15,1 0 

50 0 11*1 20,1 2,2 5,6 0,5 13*9 11*5 0 

300 0,7 3*1 3h 2.4 2,5 2*5 0 0 0 
No 200 0 leg 2„3 1*0 1.4 1*2 0 0 0 
charge 100 0 1,7 2*5 0 o*9 0 o' o' 0 

50 0. 1*6 2*5 0. o,5 0. 0,4 0,3 0. 

300 15.2 49*8 50,1 31*2 15.2 30,2 3.1 3,9 Ool 
200 0 21,3 21,7 15,0 0 12,2 15,5 19,3 0 

cycle 100 0 29*2 31,1 25.3 0 i6c9 2 7c 5 39*4 0 
50 0 12cg 16,5 16*1 0 7*0 g.,g 27*4 0 

Battery 34 35 36 
Cell 1 2 3 1 2 3 1 2 3 T 0 T A L 

u T. u TUT u T u. T. V 
Rate 

300 o*4 3,0 2,7 55*4 65,2 62.2 6i,4 35*1 60I2 3274 295,4 
1st 200 0 2c3 1*7 4*0 llo2 5^4 2,9 0.. 4*c 22oS 22,3 

ole 100 0 8.0 6.3 10.5 20.9 9.2 7*5 3*7 9o8 74.7 75*8 
50 0. 32,0 15,7 1M 17,7 22,6 8,4 27,3 112* g 112,9 

300 0o4 3*1 2.7 67.8 75^ 72.0 75,7 72,1 75*6 350^9 353,7 
,'v.d 200 0 2,1 1*7 1,9 5,0 0,6 1,5 1*3 3,3 22,2 26,7 
cycle 100 0 i406 10.2 9*0 23*9 2,1 g.6 6*5 11.2 79 06 90.3 

50 0 24.0 11,1 12,1 20,3 15f0 2,1 11,4 24,2 102,1 89,0 

300 0 0 0 2a0 2*g 2,5 6^2 5,6 5^6 16.7 22,6 
No 200 • 0 0 0 0. 1,3 l94 9,3 9,6 6,4 14,7 21.0 
charge 100 0 1.2 0*9 0*2 1*7 1.7 1,2 1.4 IcO 7*9 6.5 

50 0 4*6 2c7 0*3 2.4 1,6 0,9 1,7 1,2 n,6 9*7 

300 0 0 0. 40,2 61,8 60,2 73.0 77,2 74,6 262I5 324,5 
3rd 200 0 0 0 0 15,9 10,6 1,2 5*o 4,1 52,8 89.0 

Hycle 100 0 1*0 0o2 0.8 22*2 12*7 4*2 13*8 l4,o 86,9 151.4 
V 50 0 lo9 0.1 0 17.g 12.0 18.4 19*2 19.8 58o4 119.4 
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APPENDIX 4s New Batteries 

a0 Laboratory data pertaining to tests of new 
automotive batteries. 

The ampere-hour and watt-hour output 
cell, for all discharges at all 

for each 
rates. 
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APPENDIX--4a 

VOLTAGES ON PRE-TEST CHARGE FOR N$W BATTER IS s 

Battery 21 22 23 

Cell 1 2 3 1 2 3 1 0 3 

Time Rate 
4A4/52 
10:00 AM 0 ©CV,, 2.07 2.06 2.07 2.07 2.07 2.07 2.07 2.08 2.07 
10:30 AM 5 2,32 2.32 2.32 2.30 2,33 2.29 2.33 2.37 2 c. 32 
12:15 PM 5 2,34 2.35 2.35 2.33 2.37 2.34 2.37 2.41 2.33 
2:00 PM 5 2.51 2.49 2.50 2.55 2.57 2.55 2.57 2.57 2.57 
4:30 PM 5 2.59 2.58 2.58 2.57 2.59 2,58 2.59 2 .60 2.54 
6:45 PM 5 2.61 2.59 2.60 2.59 2.61 2.60 2.60 2.59 2.54 
7:45 PM 5 2 063 2.60 2.62 2.61 2 0 62 2.61 2,61 2,60 2,55 
8:45 PM 5 2,63 2.61 2.62 2.62 2,62 2,62 2.61 2.60 2.55 
9:00 PM 0 OFF CHARGE ■ - ALL CELLS 

SPECIFIC GRAVITIES DURING PRE-TEST CHARGE 

10:00 AM 1.240 1.235 1.240 1.240 1,240 1,240 1.245 1.250 1.245 
12:15 PM 1.245 1,240 1.245 1.245 1.245 1.245 1.250 1.255 1.250 
2:00 PM 1.255 1.250 1.255 1.255 1.255 1.255 1.260 1.265 1.260 
4:30 PM 1.260 1.260 1.265 1.260 1.260 1.260 1.270 1.270 1,265 
6545 PM 1.265 1.260 1.265 1.265 1,265 1.265 1.270 1.270 1.265 
7 s 45 PM 1.265 1.265 1.265 1.265 1,265 1,265 1.270 1.270 1.265 
8;45 PM 1.265 1,265 1.265 1.265 1.265 1.265 1.270 1.270 1.265 

PRE-TEST DISCHARGE AT 300 AMPERES: VOLTAGES 

4/14/52 DISCHARGE AT 300 AMPS. 
9:25 PM 2.18 2.17 20l8 2.ol4 2,14 2.14 2.14 2.14 2.14 
5 sec. 1.69 1.68 1.69 1.69 1.67 1.67 1.71 1.68 1.71 
30 sec. 1.69 1.68 1.68 1.70 1.67 1.67 1.71 1.68 1.71 
1 min, 1.68 I067 1,67 1.68 1.65 1.66 1.70 1.67 1.70 
1|- min. 1.67 1065 1.66 1.67 1.64 1.65 1,68 1.65 1.68 

RECOVERY VOLTAGES 

2 min. 2.07 2.06 2 e07 2.07 2.06 2,06 2,07 2.07 2.07 
2| m5n. 2.08 2,08 2 0O8 2.03 2.08 2,08 2.08 2.08 2.08 
3 min. 2.09 2 o09 2.09 2,09 2.09 2.09 2.09 2.09 2.09 
32 min. 2.09 2.09 2.10 2.10 2.10 2,10 2.09 2.10 2.09 
4 min. 2.10 2,09 2.10 2,10 2.10 2.10 2.10 2,10 2.09 
4i min. 2.10 2.10 2.10 2.10 2.10 2.10 2.10 2.10 2.10 
5 min. 2.10 2.10 2.10 2*10 2.10 2.10 2.10 2.10 2.10 

*“Sp.Gr» after 
20 Minutes. 1.250 1*245 lo245 1.250 1-245 1,250 1.255 1.255 1.250 
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VOLTAGES ON PRE-TEST CHARGE FOR NEW BATTERIES 

Battery 

Cell 1 

Time Rate 
4/14/52 
10:00 AM OOCV 2.07 
10:30 AM 
12:15 PM 
2:00 PM 
4:30 PM 
6:45 PM 
7:45 PM 
8:45 PM 

2.25 
2.34 
2.54 
2.56 
2.57 
2.59 
2.60 

24 

2 

2.06 
2.28 
2.36 
2.55 
2.57 
2.59 
2.59 
2.60 

2.06 
2.30 
2.38 
2.55 
2.58 
2.61 
2.62 
2.62 

2.06 
2.30 
2.35 
2.55 
2.57 
2.60 
2.61 
2, 62 

25 

2 

2.07 
2.31 
2.36 
2.57 
2.60 
2.62 
2.62 
2.62 

2.07 
2.32 
2.37 
2.57 
2.59 
2.62 
2.63 
2.63 

2.0 
2.2 
2.3 
2.5 
2.5 
2.6 
2.6 
2.6 

9:00 PM 0 OFF CHARGE - ALL CELLS 

SPECIFIC GRAVITIES DURING PRE-TEST CHARGE 

10:00 AM 
12:15 PM 
2:00 PM 
4: sO PM 
6... 5 PM 
7si;5 pm 
3:45 PM 

1/14/52 
•,25 PM 

sec. 
30 sec. 

min. 
min. 

2 min. 
2-|- min. 
3 min. 
3i min. 
4 min, 
4£ min. 
5 min. 

20 min.sp.gr. 

1.230 1.225 1.225 
1.235 1.230 1.230 
1.245 I.240 1.240 
1.255 1.250 1.245 
1.260 1.250 1.250 
1.260 1.250 1.250 
1.260 1=250 1.250 

1.245 1.230 1.230 

1.230 1.230 1.230 
1.235 1.235 1.235 
1.245 1.245 1.245 
1.255 1.255 1.255 
1.255 1.260 1.265 
1.260 1.260 1,265 
1.260 1.260 1.265 

26 

12 3 

2.06 2,06 
2.31 2.28 
2.33 2.34 
2.57 2.57 
2.59 2.58 
2.61 2.61 
2.61 2.62 
2.62 2.62 

1.225 1.225 1.225 
1.230 1.230 1.230 
1,240 1.240 1.240 
1.250 1.250 1.250 
1.255 1.255 1.255 
1.255 1.255 1.255 
1.255 1.255 1*255 

PRE-TEST DISCHARGE AT 300 AMPERES: VOLTAGES 

DISCHARGE AT 300 AMPS. 
2.13 2.11 2.11 2.12 
1.68 1.66 1.68 1.62 
1.69 1.66 1.68 1,68 
1,68 1.65 1.67 1.67 
1.67 1.64 1.66 1.66 

2.06 
2.08 
2,08 
2.09 
2.09 
2.10 
2.10 

2.06 
2.07 
2.07 
2.08 
2.08 
2.08 
2.08 

2.11 
1=66 
1=66 
lo65 
1.64 

RECOVERY VOLTAGES 

2.06 
2.07 
2.07 
2.08 
2.08 
2.08 
2.08 

2.06 
2.07 
2.08 
2.09 
2.09 
2.09 
2.09 

2,06 
2.07 
2.08 
2,08 
2.09 
2.09 
2.09 

1.245 1.240 

2012 2.12 2,11 2.11 
1 .6? 1.69 1.68 1*66 
I c 68 1.69 1.68 1.66 
1,66 1.68 1.67 1.65 
1.65 1.67 1.66 1,64 

2.06 2.06 2 ,C 6 2.06 
2,07 2.07 2.07 2,07 
2.08 2.08 2 o08 2.07 
2.09 2.08 2.08 2.03 
2.09 2.09 2.09 2.08 
2.09 2.09 2.09 2 c09 
2.09 2.09 2.09 2.09 

1.245 1.235 1.235 1*235 
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Voltages on Charge for New Batteries/ Cycle #1 

21 22 

1 2 3 1 2 3 
T U T U T U 

2.12 2.11 2.12 2.11 2.11 2.11 

ON CHARGE 

2.18 2.18 2.19 2.18 2.18 2.18 

OFF CHARGE 

2.19 2.18 2.19 2.18 2.18 2.18 

2.69 2.67 2.69 2.68 2.68 2.68 

2.68 2.66 2.68 2.67 2.67 2.67 

OFF CHARGE 

Specific Gravities During Charge/ Cycle 

Battery No. 

Time Rate 

4/14/52 

11:25 PM(OCV) 0 

11:30 5 

11:40 5 

12:00 5 

4/15/52 

8:30 AM 5 

11:15 5 

12:15 5 

•‘2:30 

4/15/52 

9:00 AM 

10:45 

11:15 

12:15 

1.255 1.250 1.255 

1.265 1.255 1.270 

1.275 1.270 1.275 

1.275 1.265 1.270 

1.250 1.250 1.245 

1.260 1.270 1.265 

1.275 1.275 1.270 

1.270 1.275 1.270 

23 

12 3 
TUT 

2.12 2.12 2.12 

2.19 2.19 2.19 

2.19 2.19 2.19 

2.68 2.67 2.64 

2.67 2.66 2.62 

1.255 1.255 1.260 

1.270 1.270 1.270 

1.275 1.275 1.275 

1.275 1.270 1.275 
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Voltages on Charge for New Batteries/ Cycle #1 
(Cont *d) 

Battery No. 24 25 26 

Time Rate 1 2 3 1 2 3 1 2 3 
U T U T U T U T U 

4/14/52 

11:25 PM(OCV) 0 2.11 2.10 2.10 2.11 2.11 2.12 2.10 2.11 2.10 

11:30 5 ON CHARGE 

11:40 5 2.18 2.17 2.16 2.18 2.17 2.18 2.17 2.17 2.17 

12:00 5 OFF CHARGE 

4/15/52 

8:30 AM 5 2.17 2.17 2.17 2.18 2.18 2.19 2.18 2.18 2.17 

11:15 5 2.67 2.66 2.68 2.68 2.68 2.70 2.67 2.68 2.68 

12:15 5 2.66 2.65 2.67 2067 2.68 2.69 2.66 2.67 2.67 

;?.-30 OFF CHARGE 

Specific Gravities During Charge/ Cycle /'l 

4/15/52 

9:00 AM 1.240 1.235 1.235 1.240 1.240 1.255 1.235 1.240 1.245 

10:45 1.255 1.255 1.250 1.255 1,250 1.265 1.245 1.255 1.250 

11:15 1.265 1.265 1=255 1.265 1.265 1.270 1.265 1.260 1.260 

12:15 1.265 1.265 1.255 1.265 1.265 1.270 1.260 1.260 1.255 
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Voltages for New Batteries/ Cycle #X 

Battery No. 21 22 23 

4/15/52 Dischar ge at 300 Amperes 
1 2 3 1 2 3 "1 2 3 

Time T U T Time U T U Time T U T 

OCV 2.16 2.15 2.16 CCV 2.13 2.13 2.13 OCV 2.13 2.13 2.13 
0:05 1.71 1.70 1.71 0:05 1.68 1.66 1.66 0:05 1.71 1.69 1,68 
0:30 1.70 1.69 1.70 0:30 1.68 1.66 1.66 0:30 1.71 1.69 1.69 
1:C0 1.68 1.67 1.67 1:00 1.67 1.64 1.65 1:00 1.68 1.66 1.66 
2:00 1.65 1.64 1.64 2:00 1.64 1.61 1.62 2:00 1.66 1.63 1.63 
3:00 1.61 1.60 1,60 3:00 1.61 1.58 1.58 3:00 1.62 1.58 1.60 
4:00 1.53 1.56 1.54 4:00 1.58 1.54 1.55 4:00 1.53 1.54 1.55 
5 :CQ 1.52 1.52 1.48 5:00 1.53 1.48 1.50 5:00 1.56 1.49 1.50 
6:00 1.44 1.46 1.33 6:00 1.48 1.41 1.43 6:00 1.47 1.34 1.42 
7:00 0.60 1.50 R 7:00 1.38 1.08 0,80 7:00 1.38 R 1.30 

7:30 1.36 0.84 R 
Discharge at 200 Amperes 

7:30 0.02 1.58 R 8:00 1.33 0.44 R • 7:30 1.44 •— 1.38 
8:00 1.30 R 3 1.05 

Discharge at 100 Ami -es 
8:00 0.34 1.70 0.13 8:30 1.66 1.24 0.10 8:30 1,63 0.04 1.60 
9:00 0.23 1.71 0.12 9:00 1.67 1.54 0.12 9:00 1.64 R 1.62 
10:00 0.12 1.72 0.05 10:00 1.68 1.54 0.04 10:00 1.63 R 1.62 
11:00 0.07 1.70 0.00 11:00 1.66 1.44 R 11:00 1.54 R 1.58 
12:00 0.00 1.68 R 12:00 1.56 0.84 R 12:00 0.58 R 1.50 
13:00 R 1.66 R 12:30 1.12 0.48 R 13:00 0.10 R 0.86 
14:00 R ' 1.64 R 
15:00 R 1.56 R 
16:00 R .. 1.32 R 

Discharge at 50 Amperes 
17:00 0.64 1.65 0.58 13:00 1.22 1.11 1.00 13:30 1.00 0.60 1.70 
18:00 0.58 1.70 0.60 14: CO 1.74 1.56 1.18 14:00 1.04 0.68 1.72 
19:00 0.47 1.68 0.50 15:00 1.74 1.68 1.40 15:00 1.02 0.72 1.71 
20:00 0.36 1.66 0.40 16:00 1.72 1.67 1.68 16:00 1.03 0.73 1.72 
21:00 0.28 1.64 0.34 17:00 1.67 1.63 1.72 17:00 1.03 0.72 1.70 
22:00 0.20 1.56 0.26 18:00 1.50 1.52 1.74 18:00 1.02 0.72 1.67 
23:00 0.15 1.28 0.23 19:00 0.94 1.18 1.73 19:00 1.01 0.72 1.63 
24:00 0.10 0.82 0.16 20:00 0.71 0.92 1.61 20:00 1.00 0.66 1.48 
25:00 0.05 0.62 0.08 21:00 0.60 0.82 0.65 21:00 0.88 0.62 1.18 

22:00 0.52 0.71 0.02 22:00 0.83 0.60 0.98 
23:00 0.38 0.60 R 23:00 0.76 0.55 0.80 
24:00 0.20 0.54 R 24:00 0.70 0.52 0.68 

25:00 0.59 0.42 0.53 
26:00 0.56 0.42 0.45 
27:00 0.48 0.36 0.40 
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Discharge Voltages for New Batteries/ Cycle #1 
(Cont«d) 

Battery No. 24 25 26 

4/15/52 Discharge at 300 Amperes 
1 2 3 1 2 3 1 2 3 

Time U T U Time T U T Time U T U 

OCV 2.12 2.08 2.10 OCV 2.12 2.11 2.12 OCV 2.10 2.10 2.10 
0:05 1.69 1.64 1.62 0:05 1.67 1.67 1.66 0:05 1.68 1.68 1.60 
0:30 1.69 1.65 1.60 0:30 1.68 1.66 1.66 0:30 1.69 1.67 1.58 
1:00 1.68 1.63 1.57 1:00 1.66 1.64 1.63 1:00 1.67 1.66 1.58 
2:00 1.65 1.60 1.53 2:00 1.64 1.62 1.60 2:00 1.65 1.63 1.55 
3:00 1.62 1.56 1.50 3:00 1.61 1.59 1.57 3:00 1.62 1.60 1.52 
4:00 1.59 1.52 1.45 4:00 1.56 1.54 1.52 4:00 1.58 1.56 1.48 
5:00 1.54 1.47 1.40 5:00 1.51 1.51 1.47 5:00 1.54 1.51 1.44 
6:00 1.48 1.39 1.33 6: CO 1.42 1.45 1.33 6:00 1.49 1.45 1.38 
7:00 1.38 1.04 1.02 6:30 0.66 1.40 1.04 7:00 1.38 1.27 1.26 
7:30 1.34 0.18 0.24 7:30 1.29 0.74 1.20 

Discharge at 200 Amperes 
8:00 1.43 ' R $ ' R . 7:00 0.03- 1.61 0.36 8:00 1.44 0.20 1.32 

8:30 1.38 ’ 1.25 
Discharge at 100 Amperes 

3:30 1.67 0.64 0.61 7:30 0.42 1.76 0.84 9: CO 1.63 0.10 1.56 
9:00 1.68 0.51 0.39 8:00 0.35 1.75 0.65 10:00 1.64 R 1.58 
10:00 1.68 0.27 0.16 9:00 0.22 1.74 0.40 11:00 1.64 R 1.57 
11:00 1.68 0.15 0.02 10:00 0.07 1.74 0.26 12:00 1.62 R 1.54 
12:00 1.67 0.00 R 11:00 R 1.73 0.14 13:00 1.56 R 1.45 
13:00 1.63 R R 12:00 R 1.72 R 14:00 1.20 R 0.88 
14:00 1.53 R R 12:30 R 1.72 R 
14:30 1.50 R R 

Discharge at 50 Amperes 
15:00 1.69 0.74 0.83 13:00 0.87 1.82 0.88 14:30 1.24 0.40 1.34 
16:00 1.71 0.90 1.00 14:00 1.00 1.82 0.91 15:00 1.70 0.78 1.64 
17:00 1.73 1.00 1.12 15:00 1.02 1.82 0.85 16: CO 1.74 0.84 1.67 
18:00 1.73 1.04 1.21 16:00 0.94 1.82 0.74 17:00 1.73 0.86 1.68 
19:00 1.71 1.05 1.44 17:00 0.83 1.82 O.64 18:00 1.74 0.87 1.69 
20:00 1.70 1.08 1.68 18:00 0.74 1.82 0.51 19:00 1.74 0.80 1.70 
21:00 1.66 1.10 1.72 19:00 0.62 1.82 0.36 20: CO 1.74 0.60 1.70 
22:00 1.58 1.10 1.74 20:00 0.58 1.83 0.30 21:00 1.73 0.58 1.68 
23:00 1.40 1.10 1.72 21:00 0.47 1.82 0.16 22:00 1.73 0.58 1.68 
24:00 1.06 1.09 1.72 22:00 0.40 1.82 0.14 23:00 1.72 0.58 1.67 
25:00 0.74 1.03 1.70 23:00 0.30 1.82 0.07 24:00 1.71 0.56 1<66 
26:00 0.52 0.98 1.68 24:00 0.24 1.81 0.04 25:00 1.69 0.54 1.63 
27:00 0.38 0.92 1.62 25:00 0.16 1.80 R 26:00 1.67 0.54 1.60 
28:00 0.28 0.88 1.50 26:00 0.08 1.79 R 27:00 1.62 0.52 1.50 
29:00 0.20 0.84 0.80 27:00 0.06 1.79 R 28:00 1.45 0.60 0.75 
30:00 0.14 0.80 0.40 28:00 R 1.77 R 29:00 0,72 0.76 0.44 

29:00 R 1.76 R 
30:00 R 1.74 R 
31:00 R 1.72 R 
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APPENDIX 4a (Sheet 7) 

Voltages on Charge for New Batteries/ Cycle #2 

Battery No, 21 22 23 

Time Rate 1 2 3 1 2 3 1 2 3 
T U T U T U T U T 

4/15/52 

9:15 PM(OCV) 0 2.02 2.02 2.02 2.03 2.03 2.03 2.02 2.02 2.02 

9:20 5 ON CHARGE 

9:40 5 2.10 2.09 2.10 2.10 2.10 2.10 2.09 2.09 2.09 

11:20 5 2.13 2.12 2.13 2.13 2.13 2.13 2.12 2.13 2.12 

4/16/52 

8:45 AM 5 2.52 2.54 2.53 2.58 2.59 2.55 2.55 2.52 2.52 

9:50 5 2.56 2.59 2.57 2.60 2.61 2.57 2.58 2.55 2.55 

10:45 5 2.57 2.60 2.58 2.61 2.62 2.58 2.60 2.56 2.56 

11:50 5 2.57 2.60 2.58 2.61 2.62 2.58 2.60 2.56 2.56 

12:00 Noon 0 OFF CHARGE 

■ Specific Gravities During Charge/ Cycle #2 

4/15/52 

11:20 PM 1.165 1.160 1.170 1.170 1.170 1.170 1.170 1.160 1.165 

4/16/52 

8:45 AM 1.270 1.265 1.275 1.270 1.275 1.275 1.275 1.270 1.270 

9:50 1.275 1.270 1.275 1.270 1.275 1.265 1.275 1.275 1.275 

10:45 1.280 1.270 1.280 1.270 1.275 1.270 1.280 1.280 1.280 

11:50 1.280 1.270 1.280 1.270 1.275 1.270 1.275 1.280 1.275 
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APPENDIX lia (Sheet 8) 

(Contfd) 
Voltages on Charge for New Batteries/ Cycle #2 

Battery No. 24 25 26 

Time Rate 12 3 
U T U 

4/15/52 

12 3 
TUT 

12 3 
U T U 

9:15 PM (OCV) 0 2.01 2.00 2.Of) 2.01 2.01 2.01 2.00 2.CO 2.00 

9:20 5 ON CHARGE 

9?40 5 2.06 2.06 2.06 2.06 2.06 2.07 2.05 2.05 2.05 

11:20 5 2.10 2.10 2,10 2.10 2.10 2.11 2.09 2,09 2.09 

4/16/52 

8:45 AM 5 2.47 2.46 2.47 2.48 2.60 2.49 2.4'U 2.4 li 2.4 U 

9:50 5 2.56 2.54 2.55 2.54 2.65 2.54 2.59 2.54 2.60 

10:45 5 2.60 2.58 2.60 2.57 2.67 2.57 2.64 2.58 2.64 

11:50 5 2,61 2.58 2.60 2.57 2.67 2.57 2.65 2.59 2.65 

12:00 Noon 0 OFF CHARGE 

(Cont»d) 
Specific Gravities During Charge/ Cycle #2 

4/15/52 

11:20 PM 1.150 1.140 1.145 1.140 1.140 1.150 1,135 1.140 1,135 

4/16/52 

8:45 AM 1.235 1.225 1.215 I.24O 1.250 1.250 1,215 1.210 1.210 

9:50 1.265 1.260 1.255 1.265 1.260 1.275 1.250 1.250 1.250 

10:45 1.270 1.265 1.260 1.265 1.265 1.270 1.260 1.265 1.265 

11:50 1.270 1,265 1.260 1.265 1,260 1.270 1,260 1.265 1.260 
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APPENDIX ha (Sheet 9) 

Discharge Voltages for New Batteries/ Cycle #2 

% Batteiy No. 21 22 23 

4/16/52 Discharge at 300 Amperes 
1 2 3 1 2 3 1 2 3 

Time T U T Time U T U Time T U 1 

OCV 2.15 2.14 2.15 OCV 2.13 2.13 2.13 OCV 2.13 2.13 2.13 
5" 1.69 1.68 1.68 5” 1.69 1.67 1.67 5" 1.70 1.68 1.70 
30” 1.70 1.70 1.68 30" 1.70 1.68 1.68 30" 1.71 1.68 1.70 
1* 1.69 1.68 1.67 1* 1.69 1.66 1.66 1* 1.70 1.67 1.69 
2* 1.66 1.65 1.64 2* 1.66 1.64 1.64 2* 1.67 1.64 1.65 
3* 1.63 1.63 1.61 3* 1.64 1.60 1.61 3* 1.64 1.60 1.62 
4* 1.59 1.60 1.56 4* 1.60 1.56 1.57 4* 1.61 1.56 1.58 
5* 1.53 1.55 1.50 5* 1.57 1.51 1.53 5* 1.56 1.50 1.53 
6* 1.43 1.U9 0.95 6B 1.52 1.44 1.46 6* 1.50 1,31 1.47 
6i30» 1.40 1.48 0.00 V 1.42 1.26 1.16 6*30" 1.46 0.20 1.44 

7*30" 1.40 1.16 R 
Discharge at 200 Amperes 

7* 1.18 1.62 R 8* 1.51 1.15 R 75 1.58 R 1.54 
7*30" 1.55 R 1.50 
8* 1.52 R 1.46 

Discharge at ICO Amperes 
7*30" 1.14 1.76 0.22 8*30" 1.70 1.57 0.12 8*30" 1.70 0.04 1.68 
8* 0.85 1.77 0.16 9* 1.71 1.60 0.08 9* 1.71 R 1.69 
9* 0.38 1.76 0.00 10* 1.71 1.58 R 10* 1.71 R 1.69 
10* 0„12 1.76 R 11* 1.70 1.50 R 11* 1.69 R 1.68 
11* R 1.76 R 12* 1.66 1.10 R 12* 1.66 R 1.66 

13* 1.46 0.48 R 13* 1.56 R 1.62 
13*30" 0.90 0.35 R 14* 0.60 R 1.54 

15* O.CO IT 1.32 
Discharge at 50 Amperes 

11*30" 0.72 1.84 0.45 14* 1.62 0.92 0.85 15*30" 0.56 O.64 1.64 
12* 0.78 1.85 0.36 15* 1.70 1.20 0.96 16* 0.68 0.62 1.68 
13 s 0.72 1.86 0.11 16* 1.64 1.36 0.88 17* 0.68 0.60 1.67 
14* 0.60 1.86 0.04 17* 1.46 1.36 0.80 18* 0.67 0.58 1.66 
15* 0.42 1.86 0.00 18* 0.90 1.02 0.72 19* 0.65 0.55 1.58 
16* 0.05 1.86 R 19* 0.68 0.83 0.66 20* 0.62 0.52 1.42 
17* R 1.86 R 20* 0.52 0.72 0.60 21* 0.58 0.49 1.18 
18* R 1.85 R 21* 0.40 0.64 0.52 22* 0.53 0.46 0.90 
19* R 1.85 R 22* 0.27 0.59 0.48 23* O.46 0.42 0.66 
20* R 1.84 R 23* o.g6 0.52 0.40 24* 0.40 0.41 0.52 
21* R 1.84 R 
22* R 1.84 R 
23* R 1.83 R 
24* R 1.82 R 
25* R 1.82 R 
26* R 1.80 R 
27* R 1.79 R 
28* R 1.78 R 
29i R 1.76 R 

% 30* R 1.74 R 
31* :R 1.71 R 
32* R 1.67 R 
33* R 1.58 R 
34* . R 1.32 R 
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Discharge Voltages for New Batteries/ Cycle #2 
(Cont*d) 

26 Battery No. 24 25 

4/16/52 Discharge at 300 Amperes 
1 2 3 12 3 1 2 

Time U T U Time TUT Time U T U 

ocv 2.12 2.11 2.11 OCV 2.12 2.12 2.12 OCV 2.11 2.11 2.11 
5" 1.68 1.66 1.67 5" 1.67 1.68 1.66 5” 1.69 1.68 1.66 
30" 1.70 1.67 1.68 30'' 1.69 1.68 1.66 30" 1.69 1.68 1.66 
1* 1.69 1.66 1.67 1* 1.68 1.67 1.65 1* 1.68 1.67 1.65 
2* 1.67 1.63 1.64 2* 1.65 1.64 1.62 2* 1.66 I.64 1.63 
3* 1.64 1.60 1.61 3* 1.62 1.62 1.58 3* 1.64 1.62 1.60 
4’ 1.60 1.56 1.57 4* 1.58 1.58 1.54 4* 1.60 1.58 1.56 
5* 1.57 1.50 1.52 5* 1.52 1.54 1.48 5* 1.56 1.52 1.51 
6* 1.51 1.43 1.46 6* 1.33 1.50 1.28 6* 1.51 1.46 1.46 
7* 1.41 1.12 1.21 6*30'' 0.30 1.46 0.60 7* 1.42 1.22 1.32 
7*30" 1.42 0.40 0.60 7*30" 1.40 0.C6 1.24 

Discharge at 200 Amperes 
8* 1.52 0.12 0.22 7* 0.00 1.65 0.16 8* 1.49 R 1.42 

9* 1.24 R 0.92 
Discharge at 100 Amperes 

3*30" 1.70 0.90 1.17 7*30" 0.38 1.78 0.45 9*30" 1.59 0.08 1.56 
9* 1.72 0.61 1.66 8* 0.38 1.78 0.46 10* 1.62 O.CO 1.58 
10* 1.71 0.31 1.66 9* 0.02 1.77 0.10 11* 1.62 R 1.58 
11* 1.71 0.11 1.64 10* R 1.76 R 12* 1.59 R 1.52 
12* 1.68 R 1.60 13* 1.50 R 1.30 
13* 1.66 R 1.45 13*30" 0.84 0.08 0.22 

Discharge at 50 Amperes 
14*30'' 1.72 0.86 0.62 10*30" 0.75 1.80 0.75 14* 1.60 0.70 0.80 
15* 1.75 0.99 O.64 11* 0.90 1.85 0.74 15* 1.71 0.90 0.68 
16* 1.75 1.05 0.62 12* 0.94 1.86 0.63 16* 1.73 0.92 0.66 
17? 1.74 1.10 0.62 13* O.84 1.86 0.42 17? 1.74 0.94 0.62 
18* 1.73 1.08 0.64 14* 0.50 1.86 0.10 18* 1.74 0.94 0.60 
19* 1.70 1.04 0.60 15* 0.30 1.86 R 19? 1.74 0.92 0.58 
20* 1.66 1.04 0.60 16* 0.10 1.86 R 20* 1.74 0.92 0.54 
21* 1.52 0.96 0.58 17 r R 1.86 R 21* 1.73 0.92 0.52 
22f 1.18 0.96 0.58 18* R 1.86 R 22* 1.72 0.92 0.52 
23* 0.75 0.90 0.54 19* R 1.86 R 23* 1.72 0.88 0.52 
24* 0.48 0.86 0.54 20* R 1.86 R 24* 1.70 0.84 O.46 
25* 0.32 0.78 O.46 225 R 1.84 R 25* 1.66 0.72 0.36 
26* 0.18 0.56 O.46 24* R 1.84 R 26* 1.61 0.70 0.34 
27* 0.02 0.50 0.42 26* R 1.83 R 27* 1.36 0.70 0.34 

28* R 1.82 R 28* 0.30 0.52 0.26 
30* R 1.81 R 
32* R 1.80 R 
34* R 1.78 R 
36* R 1.77 R 
38* R 1.75 R 
40* R 1.72 R 
42* R 1.64 R 
44* R 1.10 R 
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APPENDIX ka. (Sheet ji) 

' . VOLTAGES JDIT CHARGE FOR NEW BATTERIES CYCLE 3 

Battery 21 22 33 

Cell 1 2 3 1 2 3 l 2 3 
T U T U T 4 T U T 

Time Rate 
4/16/52 
9:08 PM 0 OCV 2.01 2.00 2.01 2.02 2.02 2.02 2 ;02 2.02 2.02 
9:10 PM 5 ON CHARGE - ALL CELLS 
9:15 PM 5 2.08 2.07 2.08 2.07 2.07 2.07 2.07 2.07 2.08 
11:00 PM 
4/17/52 

5 2,10 2.10 2.10 2.11 2.10 2.10 2.10 2.10 2.10 

11:00 AM 5 2.55 2.61 2.54 2.61 2,61 2.57 2,60 2.55 2.57 
2:00 PM 5 2.56 2.63 2.55 2.62 2.62 2.57 2.61 2.54 2.56 
3:00 PM 5 2.56 2.63 2.54 2.62 2.61 2.56 2.60 2.54 2.56 
3:55 PM 5 2.56 2,63 2.54 2.62 2.61 2.56 2.60 2.54 2.56 
4:00 PM 0 OFF CHARGE 

Battery 24 25 26 

Cell 1 2 3 1 2 3 1 2 3 
U T u T TJ T U T u 

4/16/52 
9:08 PM 0 OCV 2.01 2.00 2.00. 1.58 1.99 1.55 2.00 2.00 2.00 
9:10 PM 5 ON CHARGE - ALL CELLS 
9:15 PM 5 2o06 2.06 2.05 1*88 2.03 I089 2.04 2.04 2.04 
11:00 PM 
4/17/52 

5 2.08 2.08 2.08 2.07 2.07 2.08 2.07 2.08 2.08 

11:00 AM 5 2.61 2.57 2.59 2.41 2.42 2.42 2.59 2.54 2.58 
2:00 PM 5 2,62 2.57 2.60 2.55 2.66 2,57 2.65 2.58 2.63 
3:00 PM 5 2.63 2.57 2.61 2.55 2.66 2.57 2.65 2.58 2.64 
3:55 PM 5 2.62 2.56 2.60 2.54 2.65 2.56 2.65 2.57 2.63 
4:00 PM 0 OFF CHARGE 
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APPENDIX ba (Sheet 12) 
SPECIFIC GRAVITIES FOR FEW BATTERIES DURING 

CHARGE CYCLE 3 

Battery 21 22 23 

Cell 1 2 3 1 2 3 1 2 3 
T U T U T U T U T 

Time Rate 
'+/16/52 
11:00 PM 
4/17/52 

5 1.165 1.150 1.165 1 .1 70 1.175 1.165 1.165 1.165 

1.275 

1.170 

11:00 AM 5 1.270 1.270 1.280 1.275 1.275 1.275 1.275 1.275 
2:00 PM 5 1.280 1 .270 1.280 1.275 1.280 1.275 1.280 1.280 1.280 
3:00 PM 5 1.280 1.270 1.280 1.275 1.280 1.275 1.280 1.280 1.280 
3:55 PM 5 1.275 1.275 1.280 1.275 1.275 1.275 1.275 1.280 1.275 

Battery 24 25 26 

Cell 1 2 3 1 2 3 1 2 3 
u T u T U T U T u 

4/16/52 
11:00 PM 
4/17/52 

5 1.150 1.145 1.140 1.130 1.125 1.140 1.130 1.140 1.135 

11:00 AM 5 1.265 1.260 1.255 1.205 1.195 1.205 1.240 1.230 1.235 
2:00 PM 5 1.265 1.265 1.255 1.265 1.265 1.275 1.265 1.265 1.260 
3:00 PM 5 1.270 1.265 1.255 1.265 1.265 1.275 1.265 1.265 1.260 
3:55 PM 5 1.270 1.265 1.260 1.265 1.265 1.270 1.260 1.265 1.260 
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APPENDIX Ua (Sheet 13) 
DISCHARG1 VOLTAGES FOR NeM BATTERIES CYCLE 3 

attery 21 

ell 1 
T 

2 3 
U T 

22 

12 3 
U T U 

23 

12 3 
TUT 

300 AMPERES 

"ime 
>CV 
jn 
30 n 

3’ 
t 
i 

2.18 2.17 2.18 
1.71 1.71 1.88 
1.72 1.71 1.68 
1.71 1.70 1.88 
1.68 1.68 1.6U- 
1.64 1,64 1.60 
1.61 1.61 1.54 
1.54 1.56 1.46 
1.40 1.52 0,40 

Time 
2,14 

5” 1.69 
30" 1.71 
l’ 1.70 
2’ 1.67 
3’ 1,64 
4’ 1,61 
5’ 1.57 
6’ 1.52 
7' 1.40 

2.13 2.14 
1.68 1.69 
1.68 1.69 
1.67 1.67 
1.64 1.65 
1.61 1.62 
1.57 1.58 
1.52 1.53 
1.44 1E6 
1.20 0.80 

T ime 
2.13 

5" 1v70 
30" 1.71 
1’ 1.70 
2’ 1.67 
3» 1.61+ 
M 1.60 
5* 1.55 
6’ 1.1+7 
6|» 1.1+5 

2.12 2,13 
1.69 1.70 
1.68 1.70 
1.67 1.69 
1,61+ 1.66 
1.61 1.64 
i«55 1.58 
1,50 1.51+ 
1,20 1.46 

r 1*44 

6i» 
7’ 

7i* 
8 ’ 
9’ 
10’ 

11’ 
12’ 

13’ 
14’ 
15’ 
16’ 

17’ 
18’ 
19’ 

1,25 1.64 R 
0,04 1.70 R 

0.30 1.78 0.00 
0.20 1.78 R 

R 1.78 R 
R 1.78 R 
R 1.77 R 
R 1o76 R 
R 1.74 R 
R 1.72 R 
R 1,70 R 
R 1,66 R 
R L52 R 
R 0o60 R 
R 0,10 R 

200 AMPERES 

741 ' ic45 1,17 R 
8’ 1,32 0,82 R 
8+ t l .18 0,57 R 

100 AMPERES 

9’ 1.63 1*07 0,12 
10 t 1,60 0,98 0,09 
11 ' 0.75 0,52 o.o5 
11- i1 Q.35 o,45 o0o5 

7’ 1.54 R 1.54 
8* 1.47' R 1.48 
84* 1.00 " R 1,34 

91 1,59 0,12 1.62 
10’ 1.56 R 1.65 
11’ 0,82 R 1 0 63 
12’ 0,20 R 1.56 
13' R R 1.40 
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APPENDIX 4a (Sheet 14) 
DISCHARGE VOLTAGES FOR NEV BATTERIES CYCLE 3 

Battery 21 22 23 

Sell 1 2 3 1 2 3 1 2 3 
T u T U T u T u T 

50 AMPERES 

Time Time Time 

0.80 o.54 0.72 12’ 1.00 1.15 1.05 I3i’ 0,50 0,62 1.65 
20 * 0.80 0.52 0*72 13’ 1,20 1.75 1.40 14’ 0.56 0*61 1,66 
21’ 0.78 0152 0.68 14’ 1.14 1,74 1.46 15' 0,60 0.56 1.66 
22’ 0.72 0.49 0,67 15’ 0,80 1,65 0,60 16' 0.62 0.54 1,66 
23 ’ 0.66 o.45 0,61 16' 0,78 1,48 0.56 17’ 0,65 0,52 1.60 
24’ 0.60 0,42 0.57 17' 0.76 1.14 0.40 18’ 0.64 0.50 1,50 
25' 0.55 oe4o 0.52 18’ 0.60 0,82 0,28 19’ 0.58 0,46 1.20 
26’ 0.46 o ,33 0c42 19' 0.50 0,72 0 ,26 20» 0.52 o„4o 0.95 
27’ 0.36 0a24 0.34 20' 0.42 0.68 0.28 21' 0.5 0 0.39 0.76 
28' 0.24 0.12 0,20 21' 0.04 Oo55 o:0i5 22’ 0,46 0.38 0.58 
29’ 0.20 0 .10 0 .16 22’ R 0.50 0.12 23' 0.32 0.27 0,38 

24' 0,20 0.24 0.24 
25' 0.20 0,22 0,18 
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APPENDIX ha (Sheet 15) 

DISCHARGE VOLTAGES FOR NEV BATTERIES CYCLE 3 

Battery 24 

Cell 1 2 3 
u T u 

Time 
OCV 2.12 2.10 2.10 
5” 1.67 1066 1.6ff 
30“ 1,69 1,66 145 
1* 1.68 1.65 1.63 
2* 1.65 1,62 1*61 
3s 1.62 1.58 lc57 
4’ 1.59 1.54 1.53 
5’ 1.54 148 148 
6' 149 141 141 
7’ 1.38 0,92 0,94 

74’ 148 0.54 006o 
o» 148 0.o4 0o20 

84’ 1.67 0,76 i.5o 
9! 1 c 7 0 0,55 ia66 
10* 1.70 0*28 1.64 
11* 1.67 0.04 1.62 
12 * 1,62 R lo56 
13’ l»35 R 046 
134’ 0*88 R 0*12 

25 
1 2 3 
T u T 

30C ) AMPERES 
Time 
OCV 2.11 2.11 2.12 
5” 1.65 1.66 144 
30n 1.67 147 144 
1* 1.66 1.66 143 
2* 143 143 140 
3’ 1.59 140 1.56 
4' 1.55 1.56 1.54 
5’ 145 1.52 141 
54* 1,25 1.50 1.18 

200 AMPERES 

6» 0.10 lo58 040 

100 AMPERES 

64 » 0*82 1.78 1.04 
7 * 0.70 1.78 045 
8* 0.12 1„?8 0.02 
9’ R 1.79 R 

26 

1 2 3 
u T U 

Time 
OCV 2.10 2 .10 2.10 
5” 144 146 145 
30“ 1,65 146 145 
1* 144 1,66 1.64 
2* 141 1.63 141 
3’ 1.58 1,60 1,58 
4’ 1*55 1,56 1.54 
5’ 1.51 1.51 i.5i 
6» 145 1.44 i*44 
7' 1.38 1,26 1.36 

74’ 1.53 1,37 1.51 
8* 1.51 0.75 1.49 
84' 1.1+7 R 1.1+1+ 

9' 1.68 0.24 147 
10* 148 R 148 
11* 148 R 146 
12* 147 R 145 
13’ 145 R 142 
14’ 142 R 1,58 
15’ 1.55 R 143 
16* 140 R 040 
164’ 0.90 R 0.10 
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APPENDIX l*a (Sheet 16) 
DISCHARGE VOLTAGES FOR NEV BATTERIES CYCLE 3 

attery 24 

ell 1 2 3 
U T U 

Time 

14» 1.70 0,90 0.78 
15* 1.69 1.06 0.74 
16 » 1,66 1.12 0.72 
17' 1.59 1.06 0.70 
18' 1.30 1.03 0,64 
19. 0.90 1 s00 0.60 
20 * 0.60 0*94 0.58 
211 0.44 0o85 0.50 
22' 0.35 0.80 0.48 
23* 0.25 0.74 0.44 
241 0,14 0.68 0.38 

25 

12 3 
TUT 

50 AMPERES 

1 ime 

9i» 0;64 1.86 0,40 
10 * 0.50 1.87 0.12 
11» 0.38 1.88 R 
12» R 1.88 R 
13* R 1,88 R 
14* R 1.88 R 
15’ R 1.88 R 
16' R 1.88 R 
17’ R 1087 R. 
18' R 1.87 R 
19' R 1.86 R 
20' R 1.86 R 
21« R 1,86 R 
22* R 1.86 R 
23' R 1086 R 
24' R 1.85 R 
25’ R 1.85 R 
26' R 1.34 R 
27’ R 1.84 R 
28’ R 1,82 R 
29’ R 1181 R 
30' R l08l R 
31’ R 1.80 R 
32' R 1 ©78 R 
33' R 1.76 R 
34’ R 1.76 R 
35' R 1o75 R 
36' R 1.72 R 
37’ R 1.70 R 
38’ R 1065 R 
39’ R 1.52 R 
4o» R 1.22 R 
41' R 0,90 R 

26 

1 2 3 
U T u 

Time 

17’ 1,26 0.60 0.45 
18' 1.66 0.66 0.20 
19’ 1,66 0.68 0.12 
20' 1.65 0.68 0.04 
21' 1.64 0.60 0.02 
22' 1.60 0.50 R 
23' 1.40 0.45 R 
24’ 0.30 o.4o R 
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APPENDIX l*a (Sheet 17) 
' STAND DISCHARGE FOR NEW BATTERIES 

Sattery 21 22 23 

Cell 1 2 3 1 2 3 1 2 3 
T U T U T U T U T 

300 AMPERES 
Time Time Time 
OCV 2.02 2.02 2.02 2.03 2e03 2.03 2.03 2.03 2.03 
6” 1-414- 1.46 1.30 5” 1.55 1.52 1.46 5" 1.54 1.48 i.44 

15’' 1.51 1.47 1.43 15” 1.49 1.29 1.40 
30” 1.46 1.42 1.36 
l* 1.24 1.40 R 

200 AMPERES 
no : DISCHARGE NO DISCHARGE 30’* 1.59 R 1.52 

POSSIBLE POSSIBLE 1* 1.52 R i.44 
If* 0.70 R 1.30 

100 AMPERES 
NO DISCHARGE 141 R 1.60 R 2' 0,20 R 1.30 

POSSIBLE 

50 AMPERES 
30** R 1.84 R 1*45” R 1.70 R 2*15" 0.30 R 1.46 

2* R 1 c70 R 24f 0.02 R i.44 
24* R 1068 R 2*45" R R 1.34 
3* R 1.65 R 
34* R 1.52 R 
4* R 1.30 R 

Battery 24 25 26 
Cell 1 2 3 12 3 l 2 3 

u T U TUT u T u 

300 AMPERES 
OCV 2.02 2.02 2.02 1.85 2,00 1.80 2.00 2.01 2.00 
5” 1.55 1.50 1.50 NO DISCHARGE 5" 1.50 1.48 1.43 
15" i.5i 1.46 1.46 POSSIBLE 15" 1.44 1.42 1.38 
30r» 1.46 1.41 1.40 30" 1.40 1.35 1.32 
1 * 1.10 1.18 0.80 45" 1.32 1.20 1.20 

11 1.20 0.20 1.10 
200 AMPERES 

NO DISCHARGE POSSIBLE NO DISCHARGE POSSIBLE 1*15" 1.30 R 1.81 
100 AMPERES 

i4» R 1.44 R NO DISCHARGE POSSIBLE i4'* 1.48 R 1.42 
2* 1.30 R 1.10 

• 50 AMPERES 2*15” 0.80 R o,55 
R 1.60 R 5** R 1.86 R 24* 1.08 R 1.00 

pi 1 R 1.56 R 15" R 1,84 R 3’ 0.64 R 0.70 
V R 1.36 R 34* 0,16 R 0.40 
34 * R 1.20 R 

R 0.80 R 
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APPENDIX 4-b (sheet 2) 7,^32 

Ampere hours obtained for neu batteries at each stage in 3 cycles of successive 
discharges at 300, 200, 100 and 50 amperes. Also, after an overnight stand. 

Battery 21 22 23 

Cell 1 2 3 1 2 3 1 2 3 
T U T u T U T U i 

Ampere-Hours 

300 35.1 35.1 32,4 37.5 37.5 36,3 35.1 32.4 35.1 
1st 200 1.6 1,6 0.0 1,6 1,6 0.0 3.4 0o0 3.4 
Cycle 100 7.5 14.2 5,6 7,5 7.5 5.0 6.3 0 8.3 

50 7.5 7,5 7,5 9.6 9.6 rt rt- O ©O 11.3 11,2 11.2 

300 32 04 32.4 32.4 37,5 37,5 37,5 32,4 32.4 32.4 
2nd 200 1.6 1.6 0.0 1.6 1,6 0,0 5,0 0,0 5.0 
Cycle 100 5.0 6.7 3.3 9,2 9.2 3.3 11,7 0 .6 11.7 

50 4„2 19.2 3.3 7.9 7,9 7.9 7,5 7,5 7.5 

300 30 c0 30 o0 30.0 35,1 35,1 35.1 32.4 32.4 32.4 
3rd 200 3.4 3,4 0,0 5.0 5.0 0.0 6,6 0,0 6,6 
Cycle 100 2.5 20.0 0,0 5.0 5,0 5.0 6.7 1,7 7.5 

50 6.4 6,4 6.3 6.3 6,6 cs d 10.0 10,0 10.0 

300 1.2 2.4 1,2 5.1 5,1 5.1 1,2 1,2 1.2 
Total No 200 0.0 0,0 0.0 0.0 0.0 0,0 5,0 0o0 5.0 
Charge 100 0.0 0.0 0.0 0.0 0,4 0,0 0,4 0.0 0.4 

50 0,0 0.2 0.0 0,0 2.9 0,0 0,6 0.0 0.6 

Battery 24 25 26 

Cell 1 2 3 1 2 3 1 2 3 Total 
u T U T U T u T u T U 

Ampere-Hours 

300 37.5 37.5 37.5 32.4 32.4 32,4 37.5 37.5 37.5 315,0 323.7 
1st 200 1.6 0.0 0,0 0.0 1.6 1.6 3.4 1.6 3.4 13.2 13,2 
Cycle 100 10.6 6.7 5.0 5,6 9.2 6.3 9,2 1.7 9,2 59.9 70.9 

50 12.9 12.9 12.9 12.5 15.4 10.0 12,5 12.5 12.5 95.0 103.3 

300 37,5 37,5 37.5 32.4 32,4 32.4 37.5 37,5 37.5 306.9 322.2 
2nd 200 1,6 1.6 1.6 0,0 1,6 1.6 3.4 0.0 3.4 16,4 14.8 
Cycle 100 10 o0 5,6 10,0 3.3 5.0 5.0 7.5 1.7 7,5 56.7 60 o0 

50 10,6 10,6 10.6 5,4 26,4 3.6 12,1 12.1 12.1 62.5 116,7 

300 35.1 35.1 35.1 27,6 27.6 27.6 35.1 35,1 35,1 285,3 300,6 
3rd 200 3.4 3.4 3.4 1.6 lc,6 1.6 5.0 5,0 5,0 33.2 26.8 
Cycle 100 9.2 5.0 9.2 4.2 5.0 3,3 13,3 1.7 13.3 35.9 81.7 

50 6.7 6,7 6.6 2.1 26,6 1.3 6.3 6,2 3.7 63 08 69.6 

300 5.1 5.1 5.1 0,0 0,0 0,0 5,1 5,1 5.1 20,1 34.2 
Total No 200 0.0 0.0 0.0 0,0 0.0 0,0 0.6 0.0 0,8 10.0 1.6 
Charge 100 0,0 0.6 0.0 0.0 0.0 0.0 1.2 0.0 1.2 2,0 2.4 

50 0,0 1.9 0.0 0.0 0.2 0,0 0.6 0.0 0.6 6.0 2.0 
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APPENDIX 4b (sheet 3) 7-433 

Watt hours obtained for new batteries at each stage in 3 cycles of successive 
discharges at 300, 200, 100 a.id 50 amperes. Also, after an overnight stand. 

Battery 21 22 23 

Cell 1 2 3 1 2 3 1 2 3 
T U T u T U T U T 

Watt-Hour s 

300 53.4 55.5 47, .0 / 53.1 54.4 49.7 55.8 46.7 54.4 
1st 200 0.0 2.5 0, .0 2.2 0.7 0.0 4.7 0.0 4.1 
Cycle 100 1.1 23.1 0, .5 11.7 0.8 0.4 9,9 0,0 12.1 

50 2.4 10.5 2, ,6 10.4 11.1 11.2 9.7 6.0 13,7 

300 51.2 51.3 45, .4 59.2 56.6 53.6 52,2 47.3 51.5 
2nd 200 1.9 2.6 0, B0 2.4 1.3 0,0 7.3 0.0 7.5 
Cycle 100 3.0 11.3 0, z 9 J 14.6 10.9 0.3 15.6 0,0 19.0 

50 2.2 34,1 0, r; i / 7.3 7.3 5.4 4.4 4.0 9.6 

300 40.0 43.6 41, .7 55.3 53.7 51.9 51.2 45,4 51.2 
3rd 200 202 5,7 0, .0 6.7 4.2 o0o 0 9C 0.0 9.6 
Cycle 100 0.5 30.4 0, .0 7.2 3.8 0,4 5,7 0.1 11,3 

50 4.7 3.2 4, O 5.5 9.6 5.2 5.0 4.4 10.8 

300 0,9 4.0 0.3 7.3 7.4 5.4 1,8 1.7 107 
No 200 0.0 0.0 0, u0 0.0 0o0 0o0 5.7 0,0 7.1 
charge 100 0.0 0C0 0, :0 0,0 0o6 oco 0.1 0.0 0,5 

50 0.0 0.4 0 ,0 0,0 4.6 oco 0,1 0.0 0,3 

Battery 24 25 26 

Cell 1 2 3 L 2 3 1 2 3 TOTAL 
u T U r U T u T u T U 

Watt-Hour s 

300 53.5 52.1 : 50, .2 43, .9 50, ,5 43.6 53,1 55.9 54.0 470.5 481.3 
1st 200 2.3 0.0 0, ,0 0, .0 2, ,6 0.6 4.8 0.2 4.4 10.3 18 „S 
Cycle 100 17.6 2.1 1, ,5 1, .2 15, ,9 3.2 14.3 0,1 13.2 39.0 97.7 

50 15.0 12.6 : 17, =.5 6, .5 27, ,7 4.4 20.0 8.0 18.3 71,0 137.9 

300 59,2 52.5 : 55, ,1 47 .3 51, ,2 46.7 53.5 53.2 56.2 456.6 492,1 
2nd 200 2.4 0,2 0, .4 0 .0 2, .6 0.3 4.7 0.0 4.0 19.5 19,1 
Cycle 100 17.0 2C3 : 15, .3 0 .9 3, ,3 1.3 11.4 0.1 9.6 53.6 ocj.3 

50 12.3 10.0 6, ,1 3.0 50, >5 1.6 19.4 10.2 6.3 49.0 145.9 

3rd 300 54.3 51.2 ; 50, ,9 42 .0 43, ,6 41.1 53.7 53.4 53.7 , t33.5 458.4 
Cycle 200 5.0 0,9 1, .4 0 .2 2, >5 0.6 7.5 3.6 7,4 30,1 36.2 

100 13 c 9 1.9 : 11, .2 1 .3 ,9 1.9 20.5 0,2 17.4 27,6 : 110,0 
50 3.6 3.0 5, .2 0 .9 46.9 0,2 6.0 3.6 0.7 47,1 Ou ,5 

300 7.2 7.1 6, s6 0 .0 0, ,0 0.0 7.0 5,3 6,6 25.5 45.8 
No 200 0.0 0.0 0, .0 0 .0 0, ,0 0.0 1.0 0e0 0P9 12.8 1.9 
charge 100 0.0 1.2 0, „0 0 .0 0, ,0 0.0 1.4 0.0 1.2 2.4 2.6 

50 0.0 2.5 0, ,0 0 .0 0, ,4 0.0 0,5 0.0 0,6 8.0 1,9 
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APPENDIX 5: The January 1953 Tests of Batteries Drained 

and Pilled with 1.100 acid or with Distilled Water 

1. Charge and discharge data (1.100 acid)8 

2„ Charge and discharge data (distilled water). 
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APPENDIX 5 
Table 1*1 Charge and Discharge Data (1.100 acid) 

Battery Nuniber 1 

OCV(m) 
•K- 

Cell 1 Cell 2 Cell 3 

1c20 0,58 0,84 

Date 1/14/53 Dumped and drained of electrolyte* 

Date 1/14/53 
CC acid added 
OCV(m) 

Filled with 1,100 acid (23°C) 
600 595 620 
1,47 0,65 1.63 

PRE-TEST CHARGE 

Date 1/15/53 
Cell temperature 
Room temperature 
OCV(m) 
Specific gravity 

29 o0°C 
29,0 

loOO 
1,062 

28.8°C 
29.0 
1.15 
1,050 

28 a8°C 
29 oO 
1.78 

doesntt float 

Charged for 1 hour at 5 amP 

hr, min. sec. Voltage Voltage Voltage 

0 0 2 4*4 35o0 3,9 
Adjust recorder Scale 5 Scale 50 Scale 10 
0 1 0 2,35 2,50 2.10 
0 10 0 2,24 2,22 2,05 
0 18 0 2e225 2.20 2,05 
0 25 0 2.22 2 al8 2e045 
0 45 0 2 .22 2,17 2,045 
0 58 0 2,22 2,17 2.045 
1 0 0 Current cut 

Temperature during Pre-test charge 

0 0 0 29,2 29,0 29,0 
0 15 0 30.6 29.4 29.0 
0 30 0 30 08 29,4 29.06 
0 40 0 30,8 29,7 29,1 
0 55 0 31.2 30 e0 29.3 
1 2 0 31.4 30 012 29.35 
Room temperature 29.0 29.0 29.0 

“See page 7„584a for 2-second %~e(mpere charge voltages for batteries 
prior to draining of electrolyte. 
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Battery Number 1 (Cont'd) 
1/13753 

PRE-TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

Specific gravity 1.083 1.045 doesn’t float 
OCV(m) lo97 1.90 1.86 
Temperature of cell 31 .45° c 30.5°c 29.9°C 

Discharged at 5 amps to one volt 

Cel! 1 1 Cell 2 Cell 3 

Min. Volts Min, Volt s Min. Volt s 
OCV 1.97 OCV 1,90 OCV 1.86 
5/60 1.83 5/60 1.80 5/60 1.78 
1/2 1.81 1 1.79 1 1.76 
1 1.81 5 1.775 3 1.74 
2 1.805 7 l .77 6 1.72 
3 1.795 8 1.765 8 1.705 
4 1.79 10 1.76 10 1.69 
5 1.785 12 1.75 12 1.675 
6 1.78 15 1.73 15 1.64 
7 1.77 17 1.71 17 1.58 
8 1.765 20 1.67 18 1/2 1.51 
9 1.75 21 1.65 19 1,465 
10 1.745 22 1.61 19 1/2 1.42 
11 1.74 23 1.545 20 1.36 
12 1.725 24 1.345 20 1/2 1.305 
15 1.69 24 45/60 1.00 21 1.25 
16 1,67 22 1.16 
17 1.655 23 1.075 
18 1.635 23 1/2 1.035 
19 1.605 24 1.000 
20 1.58 
21 1.545 
22 1.502 
23 i.44 
24 , 1.365 
24 1/2 1.305 
25 1.235 
26 1.01 
26 4/60 1.00 

Temperature 3i.55°c 30 08°c 30,3°C 
Matt hours 3.59 3.32 3.16 Temperature during Pre-test discharge 

Initial 31 °k5°c 30*5°c 29 o9°C 
Final 31.55 30.8 30.3 
Room 29.0 29.0 29.0 
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Table 1.1 (sheet 3) 

Battery Number 1 (Cont’dj) 
1/15/53 

TEST CHARGE 

Cell 1 Cell 2 

Cell temperature 30,1°C 30.1°C 
Room t empe r atur e 29.2 29 .2 
0CV(m) 1.92 1.86 
Specific gr avit y 1.063 1.040 

Charged at 5 amps for two hours 
hr. min. sec . Voltage Voltage 
0 0 2 2.10 2.15 
0 4 0 2.12 2.15 
0 
0 

5 
9 

0 
0 

MgS0[|_-Na^S0|^ 
2.14 

0 11 0 
0 14 0 2 ,19 2.14 
0 30 0 2.26 2,14 
1 0 0 2.29 2.15 
1 10 0 2,305 2.15 
1 30 0 2.315 2.15 
1 40 0 2.32 2.15 
1 50 0 2 „ 33 2.145 
1 58 0 2,33 2,145 

Current cut 

Temperature during Test charge 

0 0 0 30.1 30.1 

0 4 0 
MgS0^-Na2S0^ 

30.1 30.1 
0 9 0 29,4 30.1 
0 10 0 29.4 30.1 
0 11 0 
0 13 0 29,5 30.2 
0 17 0 29.8 30.2 
0 22 0 30.15 30.25 
0 30 0 30.5 30.4 
0 45 0 30.9 30.5 
1 0 0 31.2 30 ,6 
1 30 0 31.7 30.85 
1 45 0 31.9 30.9 
2 0 0 32.0 30.92 
2 5 0 32.0 30.95 

Cell 3 

30.0°C 
29 .2 
lo82 

floating not floating 

Voltage 
1.95 
2.06 

2.07 
AD-X2 
2 e08 
2.07 
2.06 
2.06 
2.06 
2.06 
2.065 
2.065 

30.0 

30 .0 
30.0 
30 .0 
AD-X2 
29.9 
30.2 
30.28 
30.3 
30.2 
30.2 
30.3 
30.32 
30.3 
30.3 
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Battery Number 1 
1/15/53 

(C ont'd) 

TEST DISCHARGE 

OCV(m) 
Specific gravity 
Temperature of cell 

Cell 1 
1.96 

1.105 
31.4 before 
31.4 after 

Cell 2 

1.93 
1.050 

30*9 before 
31.3 after 

Cell 3 
1 *90 
1.040 floats 

30 .1 before 
30 .9 after 

Discharged at 10 amps to volt 

Cell 1 Cell 2 Cell 3 
Mir. Volts 

Zero voltage in 
2 seconds 

“Discharged 1/16/53 
5/60 1.79 (5 amps) 
1 1.78 tt 

2 1.78- tt 

3 1*78 tt 

3 1.67 (10 amps) 
4 1.775 (5 amps) 
7 1.77 tt 

10 lc77 It 

13 1.75 It 

13 1/2 1.63 (10 amps) 
14 7 1.61 it 

18 1 «53 it 

19 1.50 it 

20 1.45 it 

21 1.39 it 

22 1.31 it 

23 1*21 it 

24 1.03 it 

24 12/60 1,00 it 

"Sat overnight* no charge applied 

Watt hours 4.86 
Temp, at 
end of dis. 31,4°C 
Room temp. 29.2 

Min. Volts Min. Volts 
10/60 1.86 10/60 1.80 
1 1.85 1 1.78 
1 1/2 1.805 3 1.765 2 1.805 5 1.75 
3 1.80 7 1.735 
5 1.79 8 1.730 
8 1.78 9 1.725 
9 1.77 10 1.715 10 1.77 11 1.71 11 1.77 12 1.70 
12 1.76 13 1 c 69 
13 1.755 14 1,68 
14 1.75 15 1.67 
15 1.75 16 1,66 
17 1.735 17 1.65 18 1.73 18 1.63 
19 1.71 19 1.61 
23 1.685 20 1.59 
24 1.67 21 1.56 
26 1.65 22 1,51 28 1.60 23 1.45 
29 1.55 24 1.38 
30 1.465 25 1.29 
31 1.175 26 1.21 
31 25/60 1.000 27 1.12 

28 1.025 
28 20/60 1,000 

8.94 7.56 

31.3°C 30.9°c 29.2 29.2 

« Temperature during test discharge 

Initial 31.4 C 
Final 31,4 
Room 2708 

30,9°C 
31,3 
27.8 

30 ,1°C 
30.9 
27.8 
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# 
Battery Number 1 (Contfd) 

RECOVERY DISCHARGE 

Date 1/16/53 Cell 1 Cell 2 Cell 3 
OCV(m) 1.94 1.87 1.845 
Specific gravity 1.105 1.045 l.Ol+o 
Temperature of cell 39.3 39 o4 39.5 

Discharged at 5 amps to one volt 

Cell 1 Cell 2 Cell 3 

Min. Volts. Min. Volts Min. Volts 

zero voltage in 2/60 1o73 2/60 -1.79 
5 seconds. 2 1,65 1 1.73 

Date: i/17/53 3 1.55 2 1.715 
4 1.21 3 1.70 

4 55/60 l.oo 4 1.69 
5 1.67 
6 1.655 
7 1.64 
8 1.61 
9 1.595 

10 1.57 
11 1.53 
12 1.49 
13 1.43 
14 1.39 
15 1.34 
16 1.29 
17 1.24 
18 1.19 
19 1.15 
20 1.095 
21 1.05 
22 1.005 

22 21/60 1.00 

♦ 
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Charge and Discharge Data (1.100 acid) 

# 
Battery Number 2 

OCV(m) 
2-sec 5 amp-voltage 

Date 1/15/53 

Date 1/15/53 

CC acid added 
OCV(meter) 
Temperature 

Cell 1 Cell 2 

0.91 0.89 
3.1 3.8 

Dumped and drained of electrolyte 

Pilled with 1.100 acid (27.6°C) 
Room temperature (29.0°C) 

538 537 
0.66 1.14 

27.6° 27o76 

PRE-TEST CHARGE 

Date 1/16/53 
Cell temperature 28,5 28,8 
Room temperature 27.2 27,2 
OCV (m) »49 .96 
Specific gravity 1.040 1.040 

Charged for 1 hour at 5 amP 

hr min sec Voltage Voltage 

0 0 0 1.22 1,26 
0 1 0 1.86 1.92 

15 2.06 2.04 
30 2.09 2.06 
45 2.105 2.08 
58 2.14 2.095 

1 0 0 current cut 

Temperature during pre -test charge 

0 0 0 28.2 28.8 
0 10 0 28.5 28.8 

M 0 20 0 28.5 28.85 w 0 30 0 28.5 28.8 
0 40 0 28.7 28.9 
0 5o 0 28.8 29.0 
1 2 0 28.85 30.0 

28.85 30.5 

Cell 3 

1.13 
3.3 

543 
1.2* 

27.6° 

28,8 
27 <.2 
1.16 
1.040 

Voltage 

1,32 
1-93 
2.04 
2.05 
2.07 
2 e 085 

28,7 
28.7 
28.8 
28.65 
28.7 
28.7 
28.7 
28.7 
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Battery Number 2 (Cont’d) 
1/16/53 

Temperature during Pre-test discharge 

Cell 1 Cell .2 Cell 3 

Initial temperature 27 .4 27,8 27.4 
Final temperature 27.5 27.8 27 .2 
Room temperature 25.0 25.0 25.0 

PRE-TEST DIS CHARGE 
Floating less 

Specific gravity 1.045 than 1.040 1.057 
OCV(m) 2.00 1.98 1.98 
Temperature 28.8 30 .0 28.6 

Discharged at 5 amps to one volt 

Cell 1 Cell 2 Cell 3 

Min. Volts Min. 
0CV 1.96 0CV 
2/60 1.91 2/60 

1 1.88 lo 
3 1.86 2 
5 1.85 3 
7 1.845 6 

10 1.835 11 
13 1.82 15 
15 1.81 20 
21 1.79 23 
24 1.74 25 
26 1.22 27 
27 1.06 27 15/60 

27 18/60 1.00 27 1/2 
28 
28 1/2 
29 

29 15/60 

4.M 

Volt s Min. Volts 
1.94 ocv 1.94 
1.90 2/60 1.90 
1.87 1 1.88 
1.86 5 1.86 
1.85 7 1.85 
1.84 10 1.845 
1.83 12 1.84 
1.82 15 1.83 
1.80 20 1.81 
1.78 23 1.80 
1.75 25 1.785 
1.62 27 1.76 
1.34 29 1.35 
1.29 30 1.24 
1.22 31 1.09 
1.15 
1.05 
1.00 

31 26/60 1.00 

4.31 4.63 
Watt hours 
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Battery Number 2 (Cont'd) 
1/16/$ 3 

TEST1 CHARGE 

Cell 1 Cell 2 > Cell 3 

Cell t empe rature 28.5 28.6 28. 4 
Room temperature 26.8 26.8 26. 8 
OCV(m) 1.88 1.52 1. 50 
Specific gravity 1.040 1.040 1. 040 float in. 

Charged at $ ; amps for two hours 
hr min sec temp. Volts temp. Volts temp. Volts 
0 0 0 
0 1 0 1o94 1.93 1.90 
0 £ > 0 28.4 2.03 28.55 2.01 28.3 2.01 
0 6 - 74 0 AD-X2 added 
0 8 0 28.4 29.0 28.3 
0 8i 0 2.05 2.04 2.03 
0 9 0 28.4 29.7 28.35 
0 12 0 28.4 30.5 27.4 MgSOi, -NapSO). 
0 13 0 2.06 2.04 2.04 
0 16 0 28.4 30.2 27.5 
0 21 0 28.4 2 e10 29 085 2.06 27.5 2.05 
0 30 0 28.5 2.12 29.45 2.08 27o65 2.07 
0 40 0 28.6 2,14 29.4 2.10 27.8 2.095 
0 5o 0 28c7 2.16 29o0 2.12 27-9 2.105 
1 0 0 28.85 2.1? 28.9 2.13 28.1 2.12 
1 15 0 29 o0 2.18 28.9 2.14 28.3 2.14 
1 30 0 29.2 2.19 29.1 2.16 28.5 2.15 
1 45 0 29*4 2.20 29.2 2.17 28.69 2.165 
1 58 0 29.5 2 e20 29.3 2.18 28.75 2.17 
2 current cut 
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Battery Number 2 (Cont’d) 
1/16/53 

OCV(m) 
Specific gravity 
Temperature 

TEST DISCHARGE 

Cell 1 

2 o06 
1.070 

29.4 

Cell 2 

2.03 
1.070 

29.2 

Cell 3 

2.04 
1.077 

28.7 

Discharged at 10 amps to one volt 

Cell 1 Cell 2 Cell 3 

Min. Volts Min. Volts Min. Volts 

OCV 2.02 OCV 1.98 OCV 1.97 
Temp. 28.1 Temp. 28o65 Temp. 28.3 
5/60 1.96 5/60 1.92 5/60 1.92 

1 I089 20/60 1.90 15/60 1.91 
3 1,86 1/2 I089 1/2 1.895 
5 1,85 1 1.37 JL 1.88 
9 1083 2 1 a86 Z 1.865 

13 1.82 •5 1.85 3 1.86 
15 1.81 1.84 6 1,845 
18 1.80 8 1.33 10 1.835 
20 1,798 10 1.825 15 1.82 
24 1*79 15 1.805 20 I0805 
28 1/2 1,78 20 1,788 25 1,795 
30 1*775 25 1 *775 30 1.78 
31 1/2 1.77 30 1.755 35 1,745 
33 1.76 33 1.74 37 1.70 
34 1/2 1.75 35 1.725 38 , 1.65 
35 1/2 1.74 36 1.71 38 1/2 1.58 
36 15/60 1.73 37 1.69 38 50/60 ljpo 
37 lo72 38 I065 39 1,34 

37 15/6O 1.71 38 1/2 1 o60 39 15/60 1.30 
37 35/60 1.70 38 45/60 i,54 39 1/2 lo26 

38 1.67 39 i.34 39 45/60 1.22 
38 1/2 1.60 39 15/60 1.26 40 1,18 

38 45/60 1.31 39 1/2 1.21 40 15/60 1,11 
39 1*23 39 45/60 1.14 40 1/2 i,o4 

39 15/60 1.15 40 1«07 40 37/60 1,00 

39 42/6O 1,00 
Temperature 28.4° 28.9c 28.7* 

11.80 11.8U 12.02 Watt hours 
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^pable 1.2 (sheet 5) 

Battery Number 2 (Cont’d) 
1/17/53 

RECOVERY DISCHARGE 

OCV(m) 
Specific gravity 
Cell temperature 
Room temperature 

Cell 1 

1,88 
1,058 

27 o3 
27 ,5 

Cell 2 

1,88 
1,070 

27 *6 
27.5 

Cell 3 

I088 
lo065 

27*4 
27,5 

Discharged at 5 amps to one volt 

Cell 1 Cell 2 Cell 3 
Min , Volts Min 0 Volts Min, Volts 

5/60 1.81 5/60 • 1082 5/60 1.81 
15/60 1*80 15/60 1,81 i5/'60 1 c775 
1/2 1,78 1/2 1 o79 1/2 1.725 
1+5/60 1.75 1+5/60 1 o77 1+5/60 1.67 

1 1.73 X 1o755 1 1.61 
1 15/60 1.68 1 15/60 1.74 1 15/60 10+4-5 
l 1/2 1.45 1 i/2 1.73 1 1/2 1 o37 
1 l+5/6o 1.31 1 45/60 1.71 1 45/60 1.34 
2 1027 2 1 c63 2 1.31 
2 15/60 lo24 2 15/60 

1/2 
18 62 2 15/60 1,285 

2 1/2 1,21 2 1,41 2 1/2 1,26 
2 1+5/60 1.17 2 45/60 1*33 2 45/60 1.23 
3 1=14- 3 1o29 3 1,20 
3 15/60 1,10 3 15/60 1 ,26 3 15/60 1,17 
3 1/2 1,05 3 1/2 1*23 3 1/2 1.135 
3 44/60 1 e00 3 45/60 lo20 3 

4 
45/6o 1,10 

14- 0,92 4 1.17 1,05 
4 15/60 1.14 4 14/60 1,00 
4 
4 
4 

1/2 1,09 4 1/2 0 o93 
45/60 1.04 
56/60 i0oo 

9 0.98 
5 15/60 0,91 
5 25/60 0o85 

Temper al ;ure 27 o5° c 28 o0° 27=5° 
2880° Amb 3 
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^able 1.3 Charge and Discharge Data (1.100 acid) 

Battery Number 3 

Cell 1 Cell 2 Cell 3 

OCV(m) 
2-sec 5 amp-voltage 

0o96 
3.6 

0.90 
3.9 

1 c20 
3.7 

Date 1/13/53 

Cc acid added 
OCV(m) 

Dumped and drained of electrolyte 

Pilled with 1„104 acid (26.5°C) 
Room temperature 29<>20C 

524 
0.42 

481 
1.29 

525 
1-31 

PRE-TEST CHARG] 

Date 1/16/53 
Cell temperat ;ur e 27.3 27.8 27c8 
Room temperature 27 .9 27 c9 27^9 
OCV(m) ,2 1.30 1 .20 
Spec: Lfic gravity 1o075 1.040 / floating ) 1.050 

Charged for 1 hour at 5 amps 

hr. min. . sec . Voltage Voltage Volt age 
0 0 2 2.6 falling 2.0 3.2 fai: 

start 5 amp cha: rge 
0 0 30 2.28 2.0k 2 .OS 
0 5 0 2.1 2.07 2 e08 
0 10 0 2.085 2.06 2.065 
0 15 0 2 .08 2.05 2.06 
0 20 0 2 i08 2.05 2.06 
0 25 0 2.0 8 2.05 2.06 
0 30 0 2.08 2.05 2.06 
0 35 0 2.08 2.05 2.06 
0 40 0 2.0 8 2.05 2 0O6 
0 45 0 2.08 2.05 2 e06 
0 5o 0 2 o08 2.05 2.06 
0 55 0 2 .08 2.05 2.06 
0 58 0 2.08 2.05 2.06 

Temperature during pre- test charge 

0 0 0 27^1 27 06 27 *5 0 10 0 27 c.2 27o7 27,5 0 20 0 27.6 27o7 27 =5 
30 0 27o8 27.75 27=5 
40 0 28 .0 27*75 27 c6 

0 50 0 28.1 27*8 27 =6 0 59 0 28 c2 27.9 27 = 7 
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Jable 1.3 (sheet 2) 

Battery Number 3 (Cont’d) 
1/16/53 

PRE-TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

Specific gravity 1.080 1.050 1,057 
OCV(m) 1.95 1.93 1*94 
Temperature 27.4 27 °4 27,6 

Dis charged at 5 amps to one volt 
Cell 1 Cell 2 Cell 3 

Miru Volts Min. Volt s Min. Volts 
3/60 1 o90 5/60 1c87 5/60 1*88 

1 1,88 1 1.86 1 1,86 
5 1.87 5 1 o85 5 1.36 
9 1 s86 11 1.84 3 1,85 

15 1085 15 1.83 12 1.84 
18 1085 18 1.82 15 1.84 
21 1„84 21 1.82 19 1.83 
24 1084 22 1.81 23 1.82 
27 1083 24 1.81 27 1.32 
29 1.82 25 1/2 108o 29 1.81 
33 1.80 23 1.80 32 1,80 
35 lo77 30 lo79 34 1.79+ 
36 45/6C 1 1 c68 32 1/2 1.78 36 1.78+ 
37 1.28 34 1/2 1.77- 38 1/2 1.77 
37- 4/60 1.00 36 1.76 39 1.76 

36 1/2 1.75 40 1.75 
38 10/60 1o74 40 1/2 1.74 
39 1.73 41 1,73 
39 1/2 1.72 41 15/60 1,72 
40 1.71 41 1/2 1.71 
4-0 1/2 1.69 41 45/60 1.70 
40 45/60 1.66 42 1.66 
41 106o 42 15/60 1.28 
41 10/60 1.28 42 22/60 loOO 
41 21/60 1.00 

Final temp. 27*5 27.8 27.2 

' att hours 5.67 6.22 6.41 
Temperature during pre-test discharge 

Initial 27 o4 27.8 2 7 ® 4 
Final 27 »5 27.8 27 ,2 
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TableI 1.3 (sheet 3) 

Battery Number 3 (Cont’d) 
Dates 1/16/!? 3 

TEST CHARGE 

Cell 1 Cell 2 3 Cell 3 

Cell temperature 27 02 27 o3 27*2 
Room temperature 25,1 25ol 25 cl 
OCV(m) 1 <>90 1*87 1o875 
Specific gravity 1*070 1.0)4.5 1,050 

Charged at 5 amps for * 2 hours 
hr. min. sec 0 Volt s temp Volts temp Volts temp 
0 1 0 2,0 26 * 7 2 e0 26 c 6 2,05 2606 
0 5 0 2 .06 26*65 2o05 26065 2,04 26 o 6 
0 1 6 = 7 'i 0 AD“X2 added 
0 8 0 2.05 2C05 2.04 
0 9 0 26*3 26o8 26.6 
0 10 0 2.05 26,4 2,045 26.8 2,04 26.6 

MeSOi -NaoSOi, 
0 12 0 2o05 26 o5 2o05 25 o9 2 ,04 §6.7 
0 15 0 2 .,06 2616 2.05 26 e6 2.Oh 26.7 
0 30 0 2.07 26*7 2.06 26,6 2.05 26.7 
0 45 0 2.095 26*75 2.07 26.75 2.07 26.7 
1 00 0 2 .10 26*8 2.065 26,8 2*075 26.8 
1 19 0 2,10 26,9 2.07 27 cO 2.08 26 08 
1 30 0 2 a 10 26 * 9 2.07 27,1 2 c08 26.9 1 45 0 2,10 27,0 2*075 27 o3 2.09 27 oO 
1 58 0 2 c 103 27 o'l 2 o08 27 *3 2.095 27 ol 2 3 0 27d 27*35 27*1 

♦ 
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Table 1.3 (sheet 4) 

# 
Battery Number 3 (Corit’d) 
Date: 1/16/53 

7.448 

TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

OCV(m) 
Specific gravity 
Temperature of cell 

1 ,99 
1,090 

27,3 

1,97 
1.073 

27.6 

1 o97 
1,065 

27,2 

Discharged at 10 amps to one volt 

Cell l Cell 2 Cell 3 

Min, Volts Min. Volt s Mine Volts 

OCV 1,99 OCV 1.955 ocv 1.95 
2/60 1,84 2/60 ]. 088 2/60 1.90 
1/2 1.815 5/60 1.865 5/60 1.89 

1 l.8l 15/60 1,85 15/60 1.86 
3 108o 1 1.845 1 1,855 
5 1.79 3 1.34 3 1.85 

10 1,765 r' 
3 1.835 5 1,845 

14 1.71 10 1,82 10 1.835 
15 1.52 ■ 15 1.81 15 1,825 
16 i,5o 20 1.795 20 1,81 
17 1.55 25 1.78 25 1.795 
18 1.55 30 1,755 30 1.78 
19 1.54 32 1.74 35 1,75 
20 1,54 35 1.71 38 1.72 
21 1.53 3o l .70 39 1,70 
25 i,5i 38 1,665 4° 1,665 
30 1.505 30 1,625 40 45/60 1056 
31 i,5o 39 1/2 1,57 41 , 1.30 
32 1.49 4o 1,49 41 7/60 lo00 

34 1,48 40 15/60 1,21 
35 1.47 40 25/60 lo00 

36 
37 
38 
39 
39 1/2 
40 
40 16/60 
40 27/60 

Temperature 

1.46 
1.445 
i.43 
i.4i 
1,38 
i .325 
1,26 
1,00 

29,5° 28,8° 28,7° 
27,8° Amb. 28,0° Amb. 28,2° 

10.74 11,95 12.30 

Amb 

£ Watt tours 
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Table 1.3 (sheet 5) 

.449 

Battery Number 3 (Cont'd) 
Dates 1/17/53 

RECOVERY DISCHARG1 

Cell 1 Cell 2 Cell 3 

OCV(m) 
Specific gravity 
Temperature of cell 
Room temperature 

1,91 
1.090 

27.6 
28,3 

1.88 
1,072 

27 ,4 
28,3 

1,89 
1.068' 

27.4- 
28.3 

Discharged at 8 amps to one volt 

Cell 1 Cell 2 Cell 3 

Min. Volt s Min, Volts Min. 7olt s 
5/60 1*74 8/60 1.82 5/60 1,79 
15/60 1069 15/60 1.80 15/60 1,775 
1/2 1,67 1/2 1*785 1/2 1.75 
45/60 1,66 1 1.785 1 1.76 

1 1.66 2 1.78 •3 1.755 
1 1/2 1.66 3 1.77 5 1*74 
2 1.66 5 1.75 8 15/60 1,70 
2 1/2 1,655 9 1.70 9 1,685 
3 ic65 10 1,685 10 1.65 
3 1/2 1.645 12 106o 10 1/2 1,61 
4- ' 1,645 12 1/2 1.48 10 45/60 1,53 
4 1/2 1.64 12 45/60 1.25 11 1,21 
5 1*635 13 1,10 11 8/60 lc00 
6 
7 
8 
9 
9 1/2 

10 

1.625 
1,61 
1.60 
1.585 
1.56 
1.53 

13 4/60 
13 10/60 

1.00 
0o80 

11 12/60 0,70 

10 45/60 1.50 
11 lc48 
11 18/60 i=455 
11 1/2 1.425 
11 45/60 1.25 
12 1,065 
12 5/60 1.00 
12 '14/60 0.58 

Temperature 28.0* 28.3' 28.2* 
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^appendix 5 

Table 1.4 Charge and Discharge Data (1.100 acid) 

Battery Number 4 

OCV(m) 

Cell 1 

0.26 

Cell 2 Cell 3 

1e01failing 1.00 

Date 1/21 /53 

CC acid added 
OCV(m) 

Dumped and drained of electrolyte 

495 
0 026 

480 
0 062 

443 
1 = 65 

Date 1/21/53 
Cell temperature 
Room temperature 
OCV(m) 

PRE-TEST CHARGE 

26 *7°c 
26.6° 

■ 75 

26,6° 
26.6° 

0 c210 

26 040 
26,6° 

1 =780 
Speci fic gr !avi ty 1, ,056 1,040 1,< 370 

Charged, for 1 hour at 5 amps 

hr. min. sec. Volts Temp 0 Volts Temp, . .Volt-s. Temp 
0 1 0 1.98 26.8* 1.995 26 . 7v 1.96 26.4- 
0 10 0 2o04 26 08 2.10 26.7 2,06 26,4 
0 20 0 2 oil 27 oO 2,115 26.8 2.07 26,6 
0 30 0 2 d4 27 02 2.105 26,8 2.07 26o 7 
0 40 0 2014 27.5 rv>

 
H

 
0

 

27 oO 2.08 
14 ml f 

, 27 oO 
3leC ¥1' 

0 50 0 2 d4 27.5 2.095 27.0 2.08 27 o2 
0 P8 0 2 d3 27 *>7 2,09 27,2 2.08 27.3 
1 "0 0 27.7 - 27.2 27 o3 

Current Cut 
1 7 0 1 <.97 27 = 7 

xO 
cr 
H

 27 c3 lo94 27,3 

Room temperature = 27 <>2° 
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^pTable 1.4 (sheet ;2) 

Battery Number 4 (Cont’d) 
Dates 1/22/93 

Cell 1 Cell 2 Cell 3 

PRE-TEST DISCHARGE 

Specific gravity 
OCV(m) 
Temperature 

1.055 
1.96 

27.5°c 

Barely floats 
1.945 

27.4° 

Won’t float 
1.925 

27.2° 

# 

Discharged at 5 amps to one volt 

Cell 1 Cell 2 Cell 3 

Min, Volts 
Will not sus¬ 
tain 5 amps 3 

2nd attempt ,8 
volt and dis¬ 
charging three 
volt meter.. 

3rd attempt 
OCV 1*93 will 
not sustain 5 
amp . 

Min. Volts 
Will not sus¬ 
tain 5 ampSc, 

2nd attempt 
OCV = 1,895 
did not sus¬ 
tain. 

3rd attempt 
OCV =1.92 
will not sus¬ 
tain 5 amps. 

0.00 

Min, Volts 

2/60 1.84 
2 1082 
3 1.81 
6 1,8o 
7 1.79 
8 1.785 

11 lo770 
13 1.770 
15 1.755 
16 1.75 
18 1c745 
19 1.74 
20 1.73 
22 1.725 
2k 1.720 
28 1.69 
29 1.68 
30 1 <>67 
31 1.665 
33 1.65 
34 1.64 
35 1.63 
36 1,62 
37 1.605 
39 1.53 
40 1.57 
42 1.53 
43 1.505 
44 1.47 
45 1.425 
46 1c365 
47 1.295 
48 1.25 
49 1.20 
50 1.15 
5i 1,02 
51 12/60 lo00 

7.02 Watt hours 0.00 
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®=ENDIX 5 
Table 1,4 (sheet 3) 

Battery Number 4 (Cont?d) 
Date: I/23/53 

TEST CHARGE 

Cel .1 1 Cell 2 Cell 3 

Cell temperature 27 « ,2° 27« >2° 27, ,5° 
Room temperature 26o 0° 26c •0° 26, :0O 
OCV (m) 1, 945 ,930 1.7 85 
Specific gravity lo075 lc ,045 just floats 

Charged at 5 emps for two hours 

hr* min* secg Volts Temp, Volts Temp, Volts Temp, 

0 1 0 2,13 27,2 2*08 27o2 1,96 27 01 
0 5 0 2,13 27,0 2,09 27*0 2*04 26*8 
0 6 0 
0 9 0 MgSO^ + Na2S04 

0 10 30 2*13 26c 2 2,03 27 0 2 2*06 27al 
0 11 0 AD^X2 
0 12 0 2c 12 260 5 2,08 27.2 2c, 08 27.2 
0 15 0 2,12 26,5 2o08 27,1 2,08 27,9 
0 20 0 2,12 26t5 2,08 27 si 2,10 28,0 
0 30 0 2.12 26*7 2,09 2?'0 2 2*10 27o8 
0 40 0 2,>12 26,8 2,09 27 c 3 2*10 27 c 6 
0 50 0 2e12 27*0 2,09 27,4 2,10 27 a 5 
0 60 0 2012 27,2 2,09 27® 4 2c 10 27*6 
1 10 0 2® 12 27,2 2,095 27 0 5 2*10 27,7 
1 20 0 2,12 27,2 2,095 27*6 2,10 2? t.8 
1 30 0 2,12 27->5 2,095 2?,8 2,10 27,7 
1 40 0 2012 27 o 6 2,095 27*9 2,10 27*9 
1 50 0 2,12 27 c 6 2,095 27,9 2C10 23,0 
1 58 0 2,12 27o8 2o10 <i8s0 2,10 2800 

# 
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Table 1.4 (sheet 4) 

Battery Number 4 (Cont’d) 
Dates 1/23/53 

TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

OCV^m) 2.00 1.98 1,96 
Specific gravity 1,090 1.050 1.05! 
Temperature of cell 27,8° 27 .9° 28,0° 

Dis charged at 10 amps to one volt 

Cell 1 Cell 2 Cell 3 

Discharged through Discharged. Min. Volts Temp 
volt meter voltage Volta ge OCV ' 1.94 28 c0 
0 ,62 dropped to 0 5/60 1,85 

on closed 1 1,83 
circuit , 2 1.82 

Min. Volts Min. Volts cr 1.805 
OCV 1,945 OCV 1 = 93 8 1,785 
2/60 1.855 2/60 1*85 10 1.78 
4 1.85 2 I083 12 1.775 

10 i o 845 1,83 15 1,76 
20 la 83 10 1,825 18 1=743 
30 1.805 15 1,81 20 1=735 
4o 1*75 20 1*805 25 1 = 703 
42 1.72 25 1.795 28 lofc8 
44 1.68 30 1-785 30 1,66 
45 1,64 35 1 = 77 34 1.61 
46 i.54 40 1=755 36 1.58 
46 1/2 1*36 |i2 1.745 37 1,56 

46 45/60 1*28 45 1.73 38 1.52 
47. 1.21 48 1.705 39 1,48 

47 20/60 1.00 5o 1 a68 40 1,44 
5i 1=655 41 1.38 
52 1=585 42 1,30 
53 1,04 43 1,24 
53 4/60 1.00 44 1,18 

45 1,10 
Temperature 27s5°c. 27c5°Co 46 1,03 

46 25/60 1,00 28.8' 
Watt hours 15.68 14,12 12.72 

# 
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Battery Number 4 (Cont’d) 
Date: 1/24/43 

RECOVERY DISCHARGE 

Cell 1 Jell 2 Cell 3 

OCV(m) 
Room temperature 
Cell temperature 

1.92 
27.4° 
28.2° 

1.90 
27.4° 
27.9° 

1.824 
27-4° 
26 08° 

Disi charged at 4 amps to one volt 

Cell 1 Cell 2 Cell 3 

Min. Volts Min. Volt s Min. Volts 
4/60 1,86 4/60 1.84 2/60 1.724 

1 1.81 1 i08o4 1 1,684 
2 l„8o4 2 1.794 2 1.68 
4 1-79 •4 1.784 3 1,67 
4 1=784 4 1.78 4 1066 
7 1 = 764 7 1 o77 4 1.64 
8 1.74 10 1.734 6 1.634 
9 1»74 12 1.69 7 1,624 

10 1 e72 13 1.61 8 1.61 
12 1.624 14 1.17 0 1 . 60 
13 1.194 14 13/60 loOO 10 io48 
13 46/60 loOO 11 io464 

12 13 444 
13 1,42 
14 1.494 
14 1.47 
16 143 
17 1.394 
18 1,345 
19 1,314 
20 1.28 
21 1.24 
22 1 „22 
23 1.19 
24 1.14 
24 1.11 
26 1.074 
27 1,044 
28 1.010 

Temperature 28r.0°C 28 o0°C 27 oO°C 
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_ APPENDIX 5 " 7 5 
Table 1.5 Charge and Discharge Data (1.100 acid) 

Battery Number 5 

Cell 1 Cell 2 Cell 3 

OCV(m) 0.44 1.20 lo30 

Date 1/21/53 Dumped and drained of electrolyte 

CC acid added 548 555 500 
OCV(m) o =45 1.30 1,25 

PRE-TEST CHARGE 

Date 1/22/53 
Cell temperature 26 c3°C 26,?°c 26 n5°C 
Room temperature 27o5° 27,5° 27,5° 
OCV(m) o„44o 1„28 1022 : 
Specific gravity 1 .065 1.048 1*075 

Charged for 1. hour at 5 amp s 

hr. mina sec. Volts Temp . Volts Temp 9 Volts Temp. 
0 3 - 0 2,10 26.5* 2014 26 0 7* 2.16 26.7* 
0 12 0 2,55 26 0 7 2,14 26,9 2.155 27 oO 
0 22 0 2.06 26,95 2,165 27,0 2.170 27 olO 
0 30 0 2.095 27,1 2,185 27 cl 2.20 27 o2 
0 40 0 2.165 27,25 2 „l85 27.20 2.205 27 ol2 
0 50 0 2,175 27,30 2,195 27 = 30 2.210 2 7 0 20 
1 0 0 27,40 27=45 27,22 

Current cut 
1 8 0 1,97 27 = 38 1.955 27.50 

0
 

vO 0
 

H 27,18 

Room temperature = 26.8°C. 
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- 7.456 - 
APPENDIX 5 
Table 1,5 (sheet 2) 

Battery Number 5 (Ccnt’d) 

PRE-TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

Specific gravity 1.075 1.054 1.068 
OCV(m) 1.965 1.945 1.955 
Tempers iture of cell 27.25°C 27,38°C 27.05°C 

Discharged at 5 amps 10 one volt 
Cell 1 Cell 2 Cell 

Min, Volts Temp „ Min,. Volts Temp. Min. Volts 
0 1.91 27 025°C 0 1.940 27o30°C 0 1.940 
1 1.895 27,28 1 45/601,870 5/60 1,875 
2 1,890 4 1,865 2 1,860 
3 1,890 7 10860 8 1 = 855 
4 I0885 11 1.855 10 1,850 
5 1,880 27.30 14 1,855 13 1,840 
6 1 .880 19 1,840 17 1.840 
7 1,880 23 1,830 21 1.835 
8 1475 27.30 25 1,820 25 1.825 
9 1.870 27 1,815 27 1,815 

10 10870 28 1/2 1.805 29 1,805 
11 30 1.795 30 l ,800 
12 32 1.780 31 1.800 
13 33 1.765 32 1 =>795 
14 33 1/2 1.755 33 1.790 
15 1 c86o 27 o30 34 1.740 34 1.780 
16 34 1/2 1 o 720 35 1,770 
17 34 45/60 1.705 35 1/2 1 „760 
18 35 1068o 36 1,750 
19 35 15/60 1 .61l0 36 1/2 1*735 
20 1.850 27.30 35 1/2 1.320 37 1.715 
24 1=840 27.30 35 40/60 1.000 27<,l8° 37 15/60 1.695 
25 1,830 27 o30 37 40/60 1 C 600 
25 1/2 1,820 37 45/60 lc300 
26 1/2 l O8o5 37 53/60 IcOOO 
27 1.790 

27 15/60 1o780 
27 1/2 1*760 

27 45/60 1c 720 
28 1,600 
28 5/60 1.300 

28 15/60 1.000 27.30 

475 Watt hours l>e36 ‘543 
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7.457 - appendix 5 
'j^able 1.5 (sheet 5) 

Battery Number 5 (Cont’d.) 

1/22/53 TEST CHARGE 

Cell 1 Cell 2 Cell 3 

Cell temperature 26 06°C 26,95°C 26 ,80°C 
Room temperature 26 0 2 26 P 2 26,2 
OCV(m) 10 920 1,900 1,900 
Specific gravity lo070 1„050 1,058 

Charged at 5 amps for two hours 
min. sec Volts Temp 0 Volts Temp, Volts Temp. 

3 0 2.035 26.3°0 2.020 26,75°c 2.030 26 <,70c 
5 0 2,035 26.35 2.025 *26.70 2.03C 26.80 
6 0 26.30 26.45 26 o8o„ 
8 0 26.35 26,70 26c 90’r 
9 0 26.35 26.80 26,10 

10 0 2 o040 26 .35 2.035 26,85 2.040 26.40 
17 0 2,050 2o040 2,040 
22 0 2.060 26.45 2 .040 27,00 a.oi+5 26.80 
26 0 2.11+5 2 .055 2.055 

gassing gassing gassing 
35 0 2 „200 27 o2 2.185 26.95 2,175 27,05 
43 0 2.205 2.215 2.240 
60 0 2.220 2.220 2,245 
10 0 2 6220 27 6 15 2 O220 27325 2.250 27.10 
32 0 2 0225 27.45 2.225 27,50 2,255 27,40 
52 0 2.230 2,225 2.260 
00 0 2.230 27 .80 2,225 27.85 2,260 27.80 

*AD-X2 MgSO^+Na^SO^ added 
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APPENDIX 5 
,jpable 1.5 (sheet 4) 

Battery Number 5 (Cont'd) 

7.458 

TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

OCV(m) 
Specific gravity 
Temperature of cell 
Room temperature 

1.980 
1.090 

27 .60 °C 
26 e80 

1,96 
1.100 

27 ,60°C 
26 .80 

1 c. 97 
1,105 

27.30° 
26 c8o 

Discharged at 10 amps to one volt 

Temp, 
Cell 1 
27 o60°C 

Cell 2 
27.70°C 

Cell 3 
27 e15 ° C 

Min. Volts Min. Volts Min. Volts 
0 1.965 0 1,955 0 1,950 

10/60 1,815 5/60 1.890 5/60 1.680 
45/60 1,805 1 1.855 1/2 1,520 

2 1/2 1.800 5 1.850 45/60 1.520 
5 1.800 8 1,840 1 1.L80 
7 1.795 12 1,835 1 15/60 1,475 
9 1.785 15 l .825 1 1/2 1,490 

11 1.780 17 1.820 1 45/60 1,495 
15 1,775 2 1=500 
19 1 *755 19 1.810 2 1/2 1,515 
20 1-745 21 1.805 3 1.540 
25 1.705 25 1.785 4 1,530 
25 1/2 1.690 28 1.765 4 15/60 1.520 
26 1.680 30 1.740 5 i,535 

26 15/60 1.670 31 1.700 6 1,535 
26 1/2 1.640 32 1.665 7 1.640 

26 45/60 1.620 32 15/60 1.645 7 15/60 1.640 
26 55/60 1.580 32 1/2 1.620 8 1.840 

27 1.540 32 45/60 io575 9 1.840 
27 5/60 33 1.400 10 1.840 

27 20/60 1.200 33 10/60 1.280 15 1,835 
27 33/60 1.000 33 15/60 1.14 20 1.820 

33 21/60 10 00 0 23 1.800 
25 1,785 
26 1.770 
27 1.755 
28 1.725 
29 1.640 
29 15/60 1.580 
29 1/2 1.260 
29 37/60 1.000 

ierature i ?7.90°C 27 O8o°c 28.20®C 

Watt hours 8@06 10.00 8.56 





- 7.459 - appendix 5 
^able 1.5 (Sheet 5) 

Battery Number 5 (Cont»d) 

0 

1/23/53 

Specific gravity 
OCV(m) 
Temperature of cell 

RECOVERY DISCHARGE 

Cell 1 Cell 2 

lo085 1.085 
1„925 1.915 

26 «20°C 26»50°C 

Cell 3 

1.090 
1.920 

26.25°C 

Discharged at 5 ainps to one volt 
Cell 1 Cell 2 Ce! 11 3 

Min. Volts Min, Volts Mi n. Volts 
8/60 1.88 1/2 1.820 5/60 1.87 

1/2 1.850 1 1.820 1/2 1.84 
1 1 ®837 2 1o820 1 1.835 
2 1.830 [1 1,805 2 1.830 
3 1.^820 2 1.795 3 1.820 
4 1.800 6 1,790 4 1.805 
6 1.715 7 1.780 9 1.795 
6 15/60 io50 8 1.765 6 1.770 
6 25/60 1 =30 9 1.755 7 1.745 
6 1/2 1.2^ 16 1,735 7 1/2 1,720 
6 37/60 1.00 11 I069O 8 1.675 

11 1/2 1,630 8 15/60 1.620 
11 45/60 1.530 8 25/60 1.42 
11 55/60 1.31 8 1/2 1.32 
12 1.27 8 40/60 1 c12 
12 8o5/60 lo00 8 42.5/60 loOO 

26c48°C Temperature 260[iO°C 26 o20°C 





APPENDIX - 7.460 

^Table 1.6 Charge and Discharge Data (1.100 acid) 

Battery Number 6 

OCV(m) 

Cell 1 Cell 2 

0 022 0C28 

Cell 3 

1 „08 

Dumped and drained of electrolyte 

Date 1/21/53 
CC acid added 
OCV(m) 

567 581 
0.210 0,15 

PRE-TEST CHARGE 

Date 1/22/53 
Cell temperature 
Room temperature 
OCV(m) 
Specific gravity 

26o4°C 
27=5° 
0.18 
1.065 

27*5° 
0 016 
lo070 

600 
1,28 

26,6°C 
27 c 5° 

1 o20 
lo045 

Charged for 1 hour at 5 amps 

hr, min. sec. Volts Temp 0 Volts Temp. Volts Temp 
0 0 0 0.16 26.4 0 ,06 26,5 Oo74 26,6° 
0 1 0 2,12 26,4 2,03 26,6 2.12 26,6 
0 10 0 2 ol9 26,6 2,10 26.8 2.14 26 c8 
0 20 0 2.20 26.8 2.11 27,0 2.15 26,8 
0 30 0 2,22 27.0 2.13 27.2 2,16 27 o0 
0 40 0 2.24 27 .2 2.14 27 <>3 2,18 27.1 
0 50 0 2.25 27.3 2.16 27.4 2.19 27.3 
0 58 0 2,26 27.4 2,17 27 o5 2.195 27 o3 
1 0 0 27*4 27.5 27c35 

Current off 
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APPENDIX 5 
Table 1.6 (sheet 2) 

7 461 - 

Battery Number 6 (Cont'd) 

1/22/53 PRE-TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

Specific gravity 1e080 1.072 1<>045 
OCV(m) 2 o0 2 o0 1.98 
Temperature of cell 27 025°C 27 o25°C 27c3°C 

Discharged at 5 a-tnps to one vol 

Cell 1 Cell 2 Cell 3 

Min. Volts Temp 9 Min. Volts Temp. Min. Volts Temp. 
0 2.0 27*25° 0 2.0 27,4° 0 1*96 27.15 
5/60 1-91 27*25 5/60 1.92 33 5/60 1o92 27.15 
1 1.88 27*35 1 1.90 3? 1 1.90 n 
2 1.865 33 5 1*87 3.3 5 1.87 31 

3 1.86 27*25 9 1.86 27,3 9 1.86 ii 

4 lo857 3! 12 1.85 33 12 1.85 13 

5 1*857 S3 15 1.84 31 15 1.845 (3 

6 1.85 3! 18 1.83 >3 18 1.64 33 

8 1.81+3 3! 21 1,82 33 21 1.83 33 

12 1.825 33 24 1.78 33 24 1.82 33 

15 1.817 27*25 26 1/2 1.30 n 28 1,80 33 

17 I080 33 26 5l/60 1.00 27 *3 30 1.78 33 

20 1^785 3! 32 1*75 11 

25 1.75 27 *25 35 l ,68 33 

30 I066 11 36 106o 33 

32 1.62 33 36 1/2 1.50 33 

33 1,52 33 37 le28 (3 

33 1/2 1,10 33 37 18/60 1.00 27.15 
33 52/60 lo00 27.20 

•Tatt hours 5.00 U*o5 462 
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appendix 5 
liable 1.6 (sheet''3) 

Battery Number 6 (Cont'd) 

- 7.11-62 ~ 

1/22/53 TEST CHARGE 

Cell 1 

Cell temperature 28.2° 
Room temperature 26,8 
OCV(m) 1 o Gil- 
Specific gravity 1.070 

Charged at 5 amps 
hr . min. sec o Volts Temp 0 
0 0 15 1.99 26,8 
0 5 0 2.09 26,,9 
0 7 0 AD-X2 26 06 
0 8 15 2.10 26.6 
0 9 30 
0 11 0 2 c12 27 cO 
0 111 0 2.12 27 o0 
0 19 0 2,137 27*0 
0 30 0 2.20 27,0 
0 1|6 0 2 .28 27.1 
1 0 0 2.285 27 „2 
1 15 0 2.29 27o3 
1 30 0 2=295 27o4 
1 45 0 2.295 27-5 
1 58 0 2 = 295 27*7 
2 0 0 27o7 

Cell 2 Cell 3 

27.2( 3 
27 02( 

3 

26,8 26.8 
1,94 lc.89 
1.078 1 c050 

for two hours 
Volts Temp. Volts Temp 

1 o98 27,2 1o95 27 ©2 
2.06 27,2 2.03 27*2 

27 o3 27.2 
2 o08 27 o3 2.05 27,2 

MgS0i.+Na2S0j, 
2,085 26.75 2 .06 27*15 
2,09 26,70 2.06 27,10 
2,10 26,70 2.06 27,10 
2,17 26-8 2.12 27 .2 
2.20 27 o2 2.19 27.4 
2.20 27 *4 2.19 27o5 
2.22 27.5 2.185 27*5 
2.22 27 *5 2.18 27o5 
2,22 27 06 2,18 27,5 
2.2.25 27 0 7 2,18 27 c,6 

27.7 27 .6 
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- 7*463 - APPENDIX 5 
^Table 1.6 (sheet 4) 

Battery Number 6 (Cont’d) 

1/22/53 TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

0C7(.m) 2 o02 2,02 2 o00 
Specif ic gravity 1.115 1,108 1.063 
Temperature of cell 27.55' ̂ C 27o6oc 27e5°C 

Discharged at 10 amps to one volt 

Cell 1 Cell 2 Cell 

Min. Volts Temp. Min. Volts Temp, Min. Volts 
0 2.0 27 <4 0 2.00 27.8 0CV = 1.97 

5/60 1088 5/60 1.88 5/60 1.89 
1/2 1.70 1 1.86 2 1.87 
1 1.65 3 1086 3 1087 
2 1.60 5 1.85 £ 1.865 
2 1/2 1.58 9 1.8 if 10 1.84-5 
3 1068 12 1.83 15 1.82 
4 1 o 66 15 1.82 20 1o785 
6 1.605 18 1.79 25 1.73 

10 1.56 2k 1.77 27 1.68 
15 1.51 28 ol 26 1.75 28 1.65 
18 14-8 28 „ 3 28 1.73 29 lo59 
19 146 30 1.68 30 1 -47 
21 1.14 28 4 31 1.61 31 1.25 
23 140 32 1.23 31 39/60 lo00 
2 If 1.38 28.5 32 21/60 1,00 
25 lo34- 
26 1.30 
27 1.12 
27 1/2 l.Olf 

Temperature 28.8 28.3 
Room temp. 26*8 26 0 8 

Watt hours 6a9h 9.62 9.33 

Temp. 
27.5 

27 .8 
26.8 



(t 

' 



appetoix 5 
j^fable 1.6 (sheet 5) 

Battery Number 6 (Cont >d) 

1/22/53 RECOVERY DATA 

Cell 1 Cell 2 Cell 3 

OCV(m) 1 *93 1,925 1,905 
Specific gravity 1 * 0 9 4 1.083 1.062 
Room temperature 27 cO°C 27,o°c 27 o0°C 
Cell temperature 26 0 9 27.2 27 o3 

Discharged at 5 amps to one volt 

Min„ Volts Tempo Min. Volts Temp. Min. Volts Ten 
0 1*93 26,8 0 1,93 27 .1 0 1-91 27 - 

5/60 1.86 2698 5/60 1.86 w 5/60 1*85 Si 
1 1.80 tt 1 1.76 IK 1 1.82 i} 

3 1-75 n 2 1065 1? 3 1.80 »t 

4 1,72 tt 2 15/60 1,35 II 6 1.78 tt 

6 1063 tt 2 l/2 1028 t: 8 1.76 tt 

7 1,45 u 2 45/60 1,23 n 11 1.71 tt 

7 15/60 1 *33 tv 3 1*10 tt 12 1.67 n 

7 1/2 1 .27 ti 3 2/60 1.00 27*1 13 1-55 tt 

7 45/60 1 .20 u 13 15/60 1,40 tit 

8 1,10 tt 13 1/2 1.30 » 

8 4/60 1.00 26.8 14 1,12 rt 
14 

0
 

0
 

1—1 
0

 
vO

 
\

 
0

 
1—
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APPENDIX 5 ”7 °^5 ~ 
jPable 1.7 Charge and Discharge Data (1.100 acid) 

Battery Number 7 

Cell 1 Cell 2 Cell 3 

OGV(m) 0,34 1,295 falling 0 082 

Date 1/22/53 Dumped and drained of electrolyte 

CG acid added 535 539 538* 
OCV(m) 0,1? 1,85 1,32 

PRE-TEST CHARGE 

Date 1/23/53 
Cell temperature 26 c2°G 26 o5°c 26 rO°C 
Room temperature 2603 26 *3 26,3 
OGV(m) 0 ,16 1 o85 1,34 
Specific gravity lo072 floating floating 

Charged for 1 hour at 5 amp s 

hrs , min. sec, Volts Temp, Volts T emp, Volts Temp, 
0 0 0 26,2 26,5 26,0 
0 1 0 2,00 26,2 2 „ 02 26,5 2,05 26,0 
0 10 0 2,04 26,5 2,10 26,5 2,10 26,1 
0 20 0 2,05 27 o0 2,11 26,5 2,14 26,1 
0 30 0 2,06 27,3 2 oil 2608 2,165 26,3 
0 40 0 2o09 27 o5 2,10 26,8 2,18 26,5 
0 50 0 2,13 27 o7 2,10 27 B 0 2,175 26,7 

2 ol3 27,8 2,10 27,2 26,8 

-*+98 added because of spilling * 
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APPENDIX 5 “7 = 466 - 
Battle 1.7 (sheet 2) 

Battery Number 7 (Cont’d) 

!/2 -A/5 3 PRE-TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

Specific gravity 1o072 floats floats 
OCV(rn) 2 o00 1*98 1.98 
Temperature of cell 27 o6°C 27.3°C 26 08°C 

Discharged at 5 amps to 1 volt 
Cell -L Cell 2 Cell 3 

Min. Volts Min. Volts Min. Volt s 
OCV 2 o00 OCV ic94 OCV 1.94 
5/6o 1=94 5/60 1.88 1/60 1.87 
1/2 1c92 1/2 1086 ]_ 1.84 
1 1.91 1 ie855 2 10835 
3 1 c 90 ~x 1.84 5 1.825 
4 1.88. 5 10 84 10 1,815 
10 1087 6 1*83 15 1,805 
15 1*84 11 1.82 21 1 = 79 
18 1*76 15 1.81 25 1=765 
18 15/60 1 c?0 20 1.80 27 1.75 
10 1/2 1*30 22 1=79 30 1=635 
18 34/60 1.00 25 1c73 30 58/60 1,00 

27 1=77 
30 1.75 
72 1 = 735 
34 1*71 
35 1.705 
36 1.685 
37 1067 
38 1.64 
39 1 c605 
39 1/2 1058 
40 1.545 
41 i»43 
42 1=305 
43 1=245 
44 id85 
45 1.05 

' 45 14/60 1.00 

Temperature 27 0?°c 27 »7°c 27 = 6° 
Room tempo 27a 27=1 27 cl 

•Jatt hours 29 87 5.73 4.59 
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appendix 5 
affable 1.7 (sheet 3) 

Battery Number 7 (Cont’d) 

7.4-67 - 

1/23/53 TEST CEARGE 

Cell 1 Cell 2 Cell n 

Cell temperature 28 ,0 °C 27, 8°c 27,6°C 
Room temperature 27 ol 27- 1 27 ol 
OCV(m) 1 c93 1 c. 88 1,69 
Specific gravity 1,067 floats floats 

Charged at 5 amps for two hours 
hr . min , sec« : Volts Temp 0 Volts Temp 0 Volts Temp 
0 0 30 1o98 28 e 0 1.94 27 08 1.94 27,6 
0 3 0 MgSOh-Na SO^ 28 ,0 
0 4 30 2C04 27,0 2.03 27 96 2,005 2 7.6 
0 5 30 27,4 
0 6 30 AD-X2 
0 8 0 2 0O6 ^,045 , 27,3 2,025 
0 9 0 27,6 
0 20 0 2,075 2,05 2,035 
0 26 0 2016 27.8 2,10 28,0 2,10 27,8 
0 35 0 2,17 27,8 2 ,10 28,0 2,165 27,8 
0 40 0 2,17 27.9 2,10 28 o0 2,165 27 c6 
0 50 0 2,175 28,0 2,09 28,0 2,15 28,0 
0 60 0 2,175 28,2 2,09 28,2 2,15 27,9 
1 10 0 2cl6 28,3 2 ,08 28,2 2,14 28,2 
1 20 0 2,17 28,4 2,08 28,4 2.14 28,2 
1 30 0 2,16 28,5 2,08 28 „4 2,14 28,3 
1 40 0 2,16 28 ,6 2,08 28,5 2,14 28,3 
1 50 0 2,16 28.7 2.08 28,7 2,13 28,5 
1 58 0 2,16 28,8 2,08 28,7 2,13 28,5 
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APPENDIX 5 - 7.1+68 - 
^Table 1.7 (sheet 4) 

Battery Number 7 (Cont'd) 

1/23/53 

OCV(m) 
Specific gravity 
Temperature of cell 

TEST DISCHARGE 

Cell 1 

2.02 
1*110 

28 *8°C 

Cell 2 

1.98 
floats 
23 06°C 

Cell 3 

2 *00 
1-075 

28„6oc 

Dischar •ged at 10 a mps to one v olt 
Cell 1 Cell 2 Cell 3 
28.8°c 29 o0°C 28.7°C 

Min. Volts Min. Volts Min. Volts 

OCV 

c\j 
0

 
C

\J OCV 1,95 OCV 1.95 
5/60 1.88 10/60 1.83 10/60 1.835 
1/2 1.87 3 1.81 1 1.81 

1 1.86 4 1.805 6 1.80 
3 1.85 10 1.785 10 1,735 
t 1.84 15 1,765 15 1.77 
9 I083 17 1,75 18 1.755 

12 1.82 20 1,73 20 1.75 
13 1.815 23 1.695 22 1.73 
14 108l 24 1.68 24 1.715 
15 I0805 25 1066 26 1,69 
16 1.80 26 1,635 27 1.67 
17 1,80 27 1,59 28 1.61+ 
18 1,79 28 i.4q 29 1.575 
18 1/2 1,78 29 1,265 30 1.21 
20 1,77 30 1.13 30 12/60 1.00 
21 1,76 30 21/60 1.00 
22 1.74 
23 1.72 
23 '+5/60 1,70 
21+ lc68 
25 1o60 
25 1/2 1*31 
25 1+5/60 1 Oo8 
25 i+6/60 1.00 

Temperature 29.0°C 29,2°C 28 o 9°C 

7,69 8.65 8„78 Watt hours 
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APPENDIX 5 ■ 7.4^9 ■ 
pable 1.7 (sheet 5) 

Battery Number 7 (Cont1 d) 

1/24/53 
RECOVERY DISCHARGE 

Cell 1 Cell 2 

1—
1 

CD 
O

 

OCV(m) 1.94 1089 1.91 
Specific gravity 1.100 1.045 1.070 
Temperature of cell 28 c5°c 28.5°c 28,2oc 
Room temperature 27.7 27*7 27.7 

Dischar iged at 5 amps to one volt 
Cell 1 Cel 1 2 Cell 3 

Temp0 28o5 28 °5 28. 2 

Min. Volts Min. Volt s Min. Volts 
OCV 1,935 OCV 1,885 OCV 1.90 
5/60 I088 5/60 1.83 5/60 1.85 

2 1.83 1 1*735 1 l .825 
4 1,82 2 1.735 2 1.81 
5 1080 3 1,78 3 1.81 
6 1 »79 4 1,77 4 1.805 
7 1 = 775 5 1.765 5 1,802 
9 1.59 8 1.74 8 1.785 
9 40/60 1,00 10 1.715 10 1.77 

Tempo 28s7 12 1,685 12 1.75 
15 1.585 15 1.69 

2nd Recoup 16 1 *505 16 1.605 
OCV 1,932 17 1,36 17 1.23 
Temp. 28,7 18 1,295 17 15/60 1,00 
10/60 lo&5 19 1,245 Temp e 28.3 

1 1.775 20 1.165 
2 1*735 20 53/60 loOO 2nd Recoup 
5 1=53 Temp, 28,7 OCV 1.89 
3 26/60 1,00 Temp „ 28,3 

Temp, 28o7 2nd Recoup 5/60 1.805 
OCV 1.87 1 1.75 
Temp 0 28,7 2 1.725 
5/60 1.75 3 1.68 

1 1,69 4 1,28 
2 1,665 4 21/60 1.00 
3 1,625 
4 1.45 
5 1.385 
6 1.285 
7 1,21 
8 1.025 
8 6/60 1,00 

Temp 0 28,7 
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7.470 
APPENDIX 5 
Pable 108 Charge and Discharge Data (1.100 acid) 

Battery Number 8 

Cell 1 Cell 2 Cell 3 

OCV(m) 1,32 falling 1.29 falling 1.22 falling 

Date 1/22/53 Dumped and drained of electrolyte 

CC acid added 750 744 700 
OCV(m) 1.32 1*33 lo25 

Date 1/23/53 
Cell temperature 

PRE-TEST CHARGE 

26 o00°C 26,55°C 26 o20°C 
Room temperature 
OCV(m) 1,245 falling 1,175 falling 1,080 falii: 
Specific gravity 1.070 1,070 1.065 

Charged for 1 hour at 5 amps 

hr. min. sec o Volts Temp o Volts Teipp. Volt s Temp. 
0 2 0 2.045 26.10 2.070 26.69 2.080 26.28 
0 8 0 2.060 2.065 2.065 
0 21 0 2.065 2.0 70 2.073 
0 36 0 2.085 26.10 2.095 26.55 2.100 26,22 
0 44 0 2.100 2,105 2.120 
0 59 0 2.100 2.105 2,140 
0 60 0 2.100 2.105 2.140 

26.05 26.55 26,15 Pinal temperature 
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APPENDIX 9 
^frable 1.8 (sheet 2) 

Battery Number 8 (Cont*d) 

1/23/53 

Specific gravity 
OCV(m) 
Temperature of cell 

- 7M\ 

PRE-TEST DISCHARGE 

Cell 1 Cell 2 

i.o?5 
1.985 

26 o05 

1.070 
1-985 

26,50 

Cell 3 

1*065 
1,980 

26*05 

Discharged at 5 amps to one volt 

Min, 
OCV 
5/60 

1 1/2 
3 
9 
8 

10 
12 
14- 
17 
20 
28 
29 
32 
16 
39 
40 1/2 
41 1/2 

41 45/6o 
42 
42 7/60 

42 15/60 
42 25/60 

42 37.5/60 

Volt s 
1,968 
1,940 
1.915 
1.905 
1, “ 
1 
1 
1, 
1. 
1 
1.875 
1.870 

,890 
,885 
,880 
,880 
,880 

860 
850 
840 
820 
795 
74 

1,68 
1.43 
1.38 
1.32 
1,26 
1,00 

Temperature 26<,05°C 

6.60 

Min. 
0UV 
5/60 
1/2 

3 
9 

15 
23 
30 
33 
41 

Volts 

41 15/601 
41 1/2 1 

41 45/60 1 

960 
920 
905 
895 
880 

10875 
1.865 
i.85o 

825 
780 
76 
75 
72 

41 55/60 1.69 
42 1,66 

42 10/60 i„55 
42 20/60 1,36 

42 1/2 1,32 
42 45/60'1*14 

42 50,5/601,00 

26 °c 

6C 60 

Min, 
OCV 
5/60 
1/2 

1 
4 

10 
24 
31 
37 
39 
40 
41 

41 15/60 
41 1/2 

41 40/60 
41 50/60 

42 
42 10/60 
42 20/60 

Ll2 24,6/60 

Volt s 
1.950 
1.90 
1.890 
1,885 
1,380 
1.865 
1.845 
1.835 
1.810 
1,790 
1.765 
1.720 
1.695 
1.65 
1.58 
1.38 
lc32 
1,27 
1J-5 
1 c00 

26,20°C 

6.U8 Watt hours 
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APPENDIX 5 
arable 1.8 (sheet 3) 

Battery Number 8 (Cont'd) 

7 .472 - 

1/23/53 
TEST CHARGE 

Cell 1 Cell 2 Cell 3 

Cell temper ature 26.30°C 26,55°c 26„28oC 
Room temperature 27.0 27.0 27,0 
OCV(m) 1.920 1.925 1 c 900 
Spec: Lfi c gravity 1.070 1.0 75 1 c065 

Charged at 5 amp : for 2 hour3 
hr. min , sec. Volts Temp. Volts T e mp. Volts Temp. 
0 0 0 1 o 920 1,920 1.900 
0 3 0 26.32 26.58 26.23 
0 3 30 2„040 2.040 2.040 
0 4 30 AD-X2 added 
0 6 0 2,040 2,042 2.040 
0 
0 

6 
7 

30 
0 

26.34 MgS.Ojj+Na gSO^ add 
0 8 30 2,040 2S1042 2 0 040 
0 9 0 26 c28 26.54 2 5o 91 
0 20 0 26.32 26.51 2 5o98 
0 20 30 2.040 2.050 2.042 
0 34 0 2.060 2.065 2.060 
0 3k 30 26.45 26.40 26.00 
0 50 0 2 c100 26.51 2.110 26.49 2.140 26.13 
1 5 0 2.090 26.58 2.100 26.59 2.148 26.30 
1 2-k 0 2,080 26.80 2.090 26.65 2.150 26.48 
1 36 0 2 o080 26.80 2.085 26.70 2.155 26.53 
1 56 0 2.085 27.00 2.085 26.78 2.155 26,60 
2 00 0 27.00 26.79 26.62 
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_ APPENDIX 5 
^pTable 1.8 (sheet 4) 

7*473 

Battery Number 8 (Cont’d) 

1/23/53 TEST DISCHARGE 

Cell 1 Cell 2 

OCV(m) 1*935 
Specific gravity 1,075 
Temperature of cell 27c00°C 

1,985 
1.095 

26.79°C 

Cell 3 

1,982 
1,090 

26,620c 

Discharged at 10 amps to one volt 

Cell 1 Cell 2 Cell 3 
Temp. 27 ,10 27.02 26,92 

Min, Volts Min. Volts Min, Volt s 
0 1.978 C 1 .975 0 1.960 

5/60 1.905 5/60 1.90 5/60 1,885 
2 1,880 45/60 1.880 1/2 1.875 
4 1 o§75 1 1/2 1.878 3 1,870 
6 1 «,$?0 2 I0878 7 1,860 
9 1.865 6 lo865 12 1,850 

11 I0860 10 1.860 16 1.840 
13 1.860* 14 1.355 20 1.835 
16 1.355 16 1,845 24 1,825 
20 1.845 20 1,840 26 1,815 
26 1*335 28 1,820 29 1,805 
31 1.810 31 1,805 31 1.795 
33 1.795 33 1.790 33 1.775 
34 1.785 34 1,785 34 1.755 
35 1.770 35 1.770 35 , 1.720 
36 1.740 37 1.750 35 1/2 1,685 
36 1/2 1.725 37 1/2 1,740 36 1,620 
37 1,680 38 1.720 36 1/2 1,36 
37 1/2 1,400 38 1/2 1068o 36 45/60 1 o29 
37 45/60 1,290 39 lc560 37 1,20 
33 1,140 39 15/60 1.33 37 13/60 1,00 
38 7/6 0 leOp 39 l/2 1026 

39 45/60 1.11 
39 50.8/60 1,00 

Temperature 27,30°c 27o30oC 27cl5°C 

-x-Temperature rose to 27.15°0. 

11.61 12o07 11.19 Watt hours 



< 



^APPENDIX 5 
^^Table 1.8 (sheet 5) 

7 474- 

Battery Number 8 (Cont'd) 

RECOVERY DISCHARGI 
1/24/53 

Cell 1 Cell 2 Cell 3 

OCV(ra) 1,920 1,922 1*905 
Specific gravity 1.075 1.090 1,085 
Temperature of cell 27.29 C 27 e43°c 27*20°C 

Discharged, at 5 amps to one volt 

Cell 1 Cell 2 Cell 3 

Min. Volts Temp 0 Min. Volts Temp 0 Min. Volts Tern 
0 1,92 0 1.92 27 »4 0 1,91 26c 

15/60 I087 27*28 5/60 1,86 (» 5/60 1,87 « 
2 le84 

S! 2 lo02 tj 4 1060 tt 
6 1,80 ♦5 5 1.79 ft 6 1/2 1,72 ti 

10 lo36 a 7 1.75 n 8 lo27 t! 
10 35/60 1o20 n 8 1/2 1o60 t! 8 23/60 1,00 26 B 

ic 50/60 lo00 27,22 8 45/60 1*35 it 
9 1/2 1o20 

9 46/60 1,00 27*30 

Room temperature 27.6 27 «5 27, 
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APPENDIX 5 
Table 1.9 

- 7.475 » 
Charge and Discharge Data (1.100 acid) 

Battery Number 9 

Cell 1 Cell 2 Cell 3 

OCV(m) 1.14 falling 1.18 falling 1.14 falling 

Date 1/22/53 Dumped and drained of electrolyte 

CC of acid added 
OCV(m) 

444 402 412 
1.22 falling 1.19 falling 1.15 falling 

PRE-TEST CHARGrfe 

Date 1/23/53 
Cell temperature 
Room temperature 
OCV(m) 
Specific gravity 

26 o20C 
26.0 
1.22 

floats 

26.4°C 
26.0 
1.22 
1.045 

26»4°C 
26.0 
1,18 
1.065 

Charged for 1 hour at 5 amp 

hr . min. sec. Volt Temp, Volt Temp. Volt Temp. 

0 0 0 o70 26.3 o80 ' 26d6 ,86 26.5 
0 0 30 2.16 n 2.10 *< 2.10 M 

0 3 0 2.09 t> 2,10 w 2.105 M 
0 5 0 2,11 n 2.12 w 2.135 \\ 
0 12 0 2,14 n 2,16 2.17 tt 

0 17 0 2.14 :26.42 2,165 26.8 2.18 26.6 
0 30 0 2.14 26,7 2.16 M 2.18 26.65 
0 40 0 2.155 rt 2.18 n 2.18 n 
0 44 0 2,16 26.7 2.18 26.8 2.17 26,7 
0 58 0 2.16 tv 2,18 n 2.17 u 
1 current off 26,7 26,8 26 0 7 
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APPENDIX 5 
Table 1.9 (sheet 2) 

- 7.476 - 

Battery Number 9 (Cont’d) 

1/23/53 PRE-TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

Specific gravi ty floats l.Oit-5 floats 
OCV(m) 1.96 1.965 1.96 
Temperature of cell 26„70C 26.8oc 26.7°C 

Disc :harged at 5 amps to one volt 

Cell 1 Cell 2 Cell 3 

Min. Volts Temp0 Min. . Volts Temp, Min Volts Temp. 

0 1.96 26.5 0 1.955 26.5 0 1.94 2608 
1/2 1.8 8 it 5/60 1.90 »! 1/2 1.86 n 

4' 1.84 It 1/2 1.88 tt 5 1.82 26„7 
12 1.82 26.6 10 1.84 26.7 12 1.80 26.8 
15 1.81 tt 15 1.82 15 1.78 »t 

21 1.785 tt 21 1.80 tt 18 1o76 tt 

27 1.75 tt 27 1.76 tt 20 1.75 26.85 
30 1.72 tt 33 1.67 26.8 22 1.735 tt 

37 1.43 tt 35 1.60 tt 25 1.71 tt 

37 15/60 1.30 it 36 i5/$0 1.50 tt 27 1.685 t* 

37 1/2 1.20 tt 36 35/60 1.40 tt 30 1,63 tt 

37 38/60 1.00 26 0 6 36 45/6o 1.30 tt 31 1,59 »S 
37 1.20 n 32 1.53 tt 

37 6/60 lc00 26.9 33 1.445 It 

34 1.21 It 

34 2< 0/60 1.00 27.0 

tfatt hours 5.5o 5.5o 4,96 





APPENDIX 5 
Tablo lo9 (sheet 3) 

Battery Number 9 (Conn'd) 

~ 7*477 - 

TEST CHARGE 

1/23/53 Cell 1 Cell 2 Cell 3 

Cell temperature 
Room temperature 
OCV(m) 
Specific gravity 

26.4°C 
27.3 
1.89 
1.054 

Charged at 5 amps 

26.9°C 
27.3 
1.90 

floating 
tv?o hours 

27.0°C 
27.3 
1,87 

floating 

hr. min. sec. Volts Temp. Volts Temp, Volts Temp, 
0 1 0 1.97 26.7 1.98 27.0 1.98 27.0 
0 4 0 2.02 26.7 2.04 27.0 2.02 27.0 
0 5 30 AD-X2 added 27.0 27.1 
0 6 0 2.04 26.8 2.04 it 2.04 it 
0 8 0 2.04 27.2 2.05 27.0 2.04 27.1 
c 10 0 msso4. «a2S04 added 

0 12 0 2.04 27.6 2.06 26.4 2.05 27.2 
0 17 0 27.8 26.6 27.2 
0 22 0 2.065 27.7 2.08 26.6 2.09 27.2 
0 30 0 2,10 2? r 6 2.125 26,7 2.14 27.3 
0 45 0 2.16 27,4 2.18 26,9 2.16 27.4 
1 0 0 2.18 27.3 2.185 27.0 2.16 27.6 
1 15 0 2.18 27.3 2.18 27.3 2.15 27.7 
1 30 0 2.18 27.5 2.13 27.6 2.15 27.9 
1 45 0 2.18 27.7 2.18 27.8 2.15 28.0 
1 58 0 2.185 27.8 2.18 27.9 2.145 28.1 
2 0 0 27.8 28.0 28.1 
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APPENDIX 5 
Table 1.9 (sheet 4) 

-7.14-78 - 

Battery Number 9 (Cont'd) 

1/23/53 TEST DISCHARGE 

* Cell 1 Cell 2 Cell 3 

OCV(m) 1.88 10882 1.865 
Specific gravity 1.065 1.075 floating 
Temperature of cell 27 e8°C 27.8°C 27 o0°C 
Room temperature 27.2 27 ,2 27.2 

Discharged at 10 amps to 1 volt 

Cell 1 Cell 2 Cell 3 

Min. Volt Temp, Min. Volt Temp. Min. Volt Temp. 
0 2.16 27,7 0 1.97 28.0 0 1.95 28,0 

5/60 1s86 n 5/60 1.83 28.0 5/60 1.85 t» 
2 1.81+ 27.8 7 1.83 28.0 6 1.80 28.1 
6 1.82 27.8 12 1.80 28.2 15 1.74 28,i| 
15 1.78 27.9 15 1.78 28.2 20 1.68 28.4. 
22 1.74 28,0 21 1.73 28.3 25 1.60 28.4 
27 1.70 28.0 30 1.59 28.5 28 1.50 28.5 
30 1.655 28.1 33 1,42 28.1+ 30 1.35 28.5 
33 1.58 28.2 34 15/60 1,20 » 31 42/60 1.00 28 .5 
34 1/2 i.5o 28 .2 34 37/60 1.00 28 .4 
36 1.25 28.2 
36 35/60 1.00 28.2 

Room temp. 27.5 27.7 27.7 

Watt hours 10,38 9.91 8,86 
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APPENDIX 5 
Table 1.9 (sheet 5) 

- 7.4-79 - 

Battery Number 9 (Cont»dj 

1/24/53 RECOVERY DISCHARGi 

(m) 

Cell 1 

1.90 

Cell 2 

1.92 

Cell 3 

1.91 
cific gravity 1.063 1.070 about 1.050 
.perature of cell 28,3°C 28.5oc 28.9°C 

Discharged at 5 amps to < one volt 

Cell 1 Cell . 2 Cell 3 

Min. Volts Min. Volts Min. Volts 
OCV 1.905 OCV 1.920 ocv 1.905 
5/60 1.82 5/60 1.86 5/60 1.840 
1 1.78 1 1,82 1 1.795 
2 1.76 2 1.795 2 1.780 
3 1.75 3 1.730 4 1.765 
3 1/2 1.745 4 1.765 6 1.755 
4 1/2 1.740 6 1.745 8 1.740 
5 1.735 7 1.730 10 1.715 
5 1/2 1.725 8 1.715 11 1.690 
6 1.720 9 1.685 12 1.675 
7 1.700 10 1.650 13 1.645 
7 1/2 1.690 11 1.595 13 1/2 : 1.630 
8 1.675 11 1/2 1.510 14 1.615 
8 1/2 1,665 11 45/60 1.35 15 1.555 
9 1.650 12 1.27 15 1/2 1.500 
9 1/2 1.625 12 15/60 1.20 15 45/60 i,45o 
10 1.605 12 1/2 1.09 16 1.370 
10 45/60 
11 15/60 
11 1/2 
11 4.5/60 
12 15/60 

12 19.2/60 

1.540 
1.440 
1.30 
1,25 
1,08 
1.00 

12 36.4/60 1,00 16 15/60 1.315 
16 l/2 1.270 
16 45/60 1.235 
17 I0I8O 
17 15/60 1.110 

17 27.3/60 1.000 

Final Temp. 28.2°C 28 c6°C 28,9°C 
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APPENDIX 5 "7 -Mto “ 
Table 1.10 Charge and Discharge Data (1.100 acid) 

Battery No. 10 
1/23/53 

Cell 1 Cell 2 Cell 3 

OCV(m) 0.36 0.615 0.64 

Date l/o/53 Dumped and drained of electrolyte 

cc acid added 488 500 460 
OCV(m) 0.03 0.85 1.28 

PRE-TEST CHARGE 

Date 1/053 
Cell temperature 27 .8 28, .0 27.8 
Room temperature 26 .5 26.5 26.5 
OOV(m) .02 .08 1.23 
Specific gravity 1 .040 Floating Floating 

Charged for 1 hour at 5 amp 

hr min sec Volts Temp. Volts Temp. Volts Temp 
0 0 0 0.02 27.8 0.08 28.0 1.17 27.8 
0 0 15 2.8 2.43 2.30 

30 2.42 2.34 2.20 
1 0 2.32 2.30 2.17 
1 30 2.295 2.28 2.16 
3 2.26 2.24 2.16 
5 2.25 28.5 2.22 28.5 2.16 27.8 

10 2.26 28.8 2.20 28.7 2.17 27.9 
17 2.28 29.0 2.195 28.9 2.19 28.0 
25 2.28 29.3 2.20 29.0 2.20 28.0 
30 2.28 29.5 2.20 29.2 2.20 28.2 
42 2.22 30.5 2.20 29p5 2.20 28.2 
52 2.17 31.7 2.20 29.8 2.20 28.5 
58 2.15 32.2 2.20 30.0 2.20 . 28.8 
60 (off) 
65 32.5 30.1 28.8 
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APPENDIX 5 
Table 1.10 (sheet J 

Battery No. 10 (Co;vt 

Date 1/24/53 
Cell temperature 
OCV(m) 
Specific gravity 

Temperature 

- 7.1+81 - 

•d.) 

PRE-TEST DISCHARGE 

Cell 1 
32.5 

1.91 
1.048 

Cell 2 
30.0 

1.91 
1.045 

Cell 3 
28.5 

1.93 
floating 

Discharged at 5 amps to one volt 

32.3° 29.8° 28.0° 
Min. Volts Min p Volts Min Volts 

OCV 1.895 OCV 1.905 
10 sec. 1.81 10 sec • 1.79 5 sec * 1.805 
30 sec. i.8o * min. 1.775 1 : min. 1.785 
l mi n. 1.79 2 11 1.76 2 11 1.775 
3 w 1.78 3 it 1.75 3 it 1.77 
6 it 1.69 5 it 1.725 5 u 1.7 5 
7 II 1.665 6 11 1.71 6 it 1.745 
8 It 1.615 8 it 1.67 7 it 1.735 
9 II 1.535 9 it 1.65 8 11 1.73 

10 If 1.395 10 it 1.61 9 n 1.72 
11 It 1.000 11 H 1.55 10 ti 1.70 

12 <i 1.45 11 H 1.68 
31. ,4 temp. 13 it 1.32 13 it 1.65 
rt = 26 14 it 1.195 14 n 1.63 

14* 
11 1.10 15 11 1.60 

14- 51/60 1.00 16 it 1.57 
17 M 1.53 

t - 30.0 18 11 1.48 
19 u 1.43 
20 11 1.37 
21 11 1.31 
22 ii 1.25 
23 11 1.175 
23i 11 l.ll 
23- 3/4 1.05 
23- 55/60 1.00 

28.2°C 

1.52 1,99 Watt hours 3.18 
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APPENDIX 5 
Table 1.10 (sheet 3) 

7.11-82 

Battery No. 10 (Cont'd.) 

TEST CHARGE 
Cell 1 Cell 2 Cell 3 

Date l/2'//53 
Cell temperature 29.5 29.1 28.1 
Room temperature 26 
OCV(m) 0.62 1.86 1.84 
Specific gravity 1.040 Floating Floating 

Charged to two hours at 5 amps 

hr min sec Volts Temp. Volts Temp. Volts Temp. 
0 0 0 0.62 29.5 1.86 29."l 1.84 28.1 

15 1.90 2.00 1.98 
30 2.00 2.02 2.02 

l 2.03 2.05 2.02 
3 2.06 29.4 2.07 29.1 2.05 28.0 

MgSO^ & Na2S04 added AD-X2 added 
6 2.08 29.2 2.08 29.2 2.06 28.0 
7 29.5 29.1 28.0 
9 2.09 28.8 2.10 29.4 ' 2.08 28.0 

12 2.10 29.0 2.12 29.4 2.105 28.5 
15 2.12 29.8 2.15 29.2 2.14 28.5 
30 2.16 31.5 2.205 29.5 2.21 28.5 
45 2.14 33.7 2.21 30.0 2.22 28.5 

1 0 2.10 35.3 2.21 30.5 2.22 28.6 
i 15 2.09 36.0 2,20 31.0 2.21 28.8 
i 30 2.07 37.2 2.19$ 3i.o 2,21 28.8 
1 45 2.06 33.1 2.18 32.2 2.20 28.9 
i 59 2.045 39.3 2.175 33.4 2.195 29.2 
2 off charg: 
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APPENDIX 5 
Table 1.10 (sheet 4) 

Battery No. 10 (Cont'd, 

7.483 

TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

Date 1/V//53 
Room temperature 26.5 26.5 26.5 
Cell temperature 38.0 32.8 29.1 
OCV(m) 1.87 1.94 1.96 
Specific gravity l. 065 1.055 1.055 

Discharged at 10 amps to one volt 

Temperature 37.8 32.5 29.1 

Min. Volts Min. Volts Min. Volts 
OCV 1.85 OCV 1.905 OCV 1.925 
5 sec. 1.705 5 sec. 1.77 5 sec. 1.805 
1 min. 1.66 1 min. 1.745 1 min. 1.78 
2 " 1.55 2 " 1.73 2 it 1.77 
3 " 1.385 3 " 1-715 3 1! 1.76 
4 " 1.22 4 " 1.705 5 ft 1.73 
4-55/60 1.00 5 " 1.68^ 7 ft i.705 

7 " 1.63 10 ft 1.65 
t emp. 36 '.5 8 " 1.585 12 ft l.6l 

9 " 1.53 14 ff 1.565 
10 " 1.45 15 if 1.53 
ll " 1.325 16 ft 1.50 
12 " 1.21 17 ft 1.46 
12-3/4' 1.095 18 ft 1.41 
13 1.055 19 M 1.37 
13-1/4' 1.00 20 ft 

1.315 
21 1.265 

temp. 33.0 22 If 1.205 
23 ft 1.135 
24 t! 1.07 
24- -55/60 1.00 

temp. 30.0 

1.18 3.hh 6.37 
Watt hours 
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APPENDIX 5 
Table 1.10 (sheet 5) 

- 7 - 

Battery No. 10 (Cont’d.) 

RECOVERY DISCHARGE 

Cell 1 

Date l/hr/53 
Room temperature 24°C 
Cell Temperature 25.2 
OCV(m) 0.10 
Specific gravity 1.050 

Cell 2 Cell 3 

25.5 
1.30 
1.045 

2-5.0 
1.82 
1.050 

Min. Volts 
No recoup 
possible 

Min. Volts 
ccv 1.30 
to below 1.00 V 
in less than 
one second 

5 amp temp. 25.0 
Min. Volts 
ocv 1.82.5 
5 sec. 1.67 
1 min. I.625 
2 " I.6O5 
3 ” 1.575 
4 " 1.545 
5 " 1.51 
6 " 1.47 
7 " 1.43 
8 " 1.38 
9 " 1.33 

10 " 1.27 
11 " 1.215 
12 M 1.17 
13 " 1.11 
14 " I.O45 
14-34/60 1.00 

. - 25.2° temp 
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APPENDIX 5 
Table 1.11 

- 7.1+85 - 
Charge and Discharge Data (1.100 acid) 

Battery Number 11 

January 23, 1953 

Cell 1 Cell 2 Cell 3 

OCV(m) 0.315 0.335 1.395 

Date 1/23/53 Dumped and drained of electrolyte 

cc acid added 599 59U 598 
OCV(-m) 0.315 0.72 1.105 

PRE-TEST CHARGE 

Date l/2li/S3 
Cell temperature 27.9° 28.15° 27.90° 
Room temperature 27.5° 27, r* Q 27.5° 
CCV(m) 0.23 0, .72 1.1*2 
Specific gravity 1.067 .065 1.060 

Charged for 1 hour at 5 amp. 

Charging Charging Charging 
hr min sec voltage Temp. voltage Temp. voltage i Temp. 

0 0 0 0.295 27.9 0.385 28.15 1.325 27.9 
0 1 0 1.978 2.050 2.020 
0 6 30 2.030 27.75 2.060 28.09 2.058 27.72 
0 10 30 2.01*0 27.75 2.068 28.08 2.10 27.65 
0 13 0 2.039 2.070 2.130 
0 18 0 2.01*5 27.79 2.080 28.07 2.11*0 27.70 
0 22 0 2.059 27.60 2.10 28.05 2.159 27.79 
0 29 0 2.085 27.8 2.125 23.1 2.170 27.75 
0 3h 0 2.110 2.139 2.175 
0 ho 0 2.125 28.31 2.150 23.21; 2.179 27.69 
0 hi 0 2.123 2.159 2.170 
0 53 0 2.135 28.1*8 2.170 28.31 2.173 27.65 
0 58 0 2.138 2.179 2.170 
1 0 0 28.51 28.30 27.6? 

Room temperature = 27.0 
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APPENDIX 5 
Table 1.11 (sheet 2) 

Battery Number 11 (continued) 

, , PRE-TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

Specific gravity 1.070 1.070 1.065 
OCV(m) 1.975 1.978 1.978 
Temperature of cell 28.50 23.37 27.59 

Discharged at 5 amps to one volt 

Cell 1 Cell 2 Cell 3 
Min. Volts Kin. Volts Min. Volts 

0 1.975 0 1.978 0 1.978 
1 30/60 1.890 1 1.83 5/60 1.910 
3 1.830 5 1.36 2 1.38 
9 1.860 11 1.85 6 1.88 

16 l.85o 15 1.85 11 1.87 
22 1.80 20 1.32 15 1.36 
23 12/60 1.00 22 1.65 21 1.35 

22 13/60 1.00 23 1.31 
30 1.76 
30 55/60 1.35 
30 52/60 1.00 

Temperature 23.09 Temperature 27.80 Temperature 26.72 
Room Temperature 260 5 Room Temperature 26.3 Room Temp. 26.3 

Watt hours 3.55 3.50 5.75 
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APPENDIX 5 
Table 1.11 (sheet 3) 

7*487 

Battery Number 11 (continued) 

//^v/r3 test charge 

Cell 1 Cell 2 Cell 3 

Cell temperature 27 .41 27. 52 26 .63 
Room temperature 25 .50 25, 50 25 .50 
OCV(m) 1 ,92 lc ,92 “1 .90 
Specific gravity 1 .067 1. ,070 1 .067 

Char ged at 5 amps 'for.. 2 hours 

hr. min. sec. Volts Temp. Volts Temp. Volts Temp. 

0 0 0 1.92 1-92 1.90 
0 2 15 2.0 1.99 1.99 
0 4 15 27.12 27.28 27.05 
0 5 0 2.02 2.02 2.02 
0 45 AD-X2 added M'£0li+1 MaS02 added 
0 7 0 26.45 26.95' 26.58 
0 9 0 2.03 27.2 2.03 27.25 2.03 27.05 
0 12 0 2.04 27.29 2.035 26.50 2.03 26.55 
0 25 0 2.14 27.50 2.200 26.90 2.133 26.5 
0 33 0 2.16 27.50 2.210 26.80 2.135 26.5 
0 45 0 2.16 27.60 2.220 27.1 2.190 2 6.6 
1 0 0 2.16 27.7 2.218 27.3 2.180 26.7 
1 32 0 2.142 2.201 2.165 
1 47 0 2.140 28.2 2.210 27.8 2.160 27.1 
1 56 0 2.140 28.2 2.210 27.9 2.160 27.1 

Temperature 28.2 27.85 27.1 
Room Temperature 26.2 26.2 26.2 

-
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APPENDIX 5 
Table 1.11 (sheet 4) 

7.488 

Battery Number 11 (continued) 

'Av/?3 
TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

Room temperature 26.2 26.2 26.2 
Cell temperature 28.1 27.7 26.9 
OCV(m) 1*99 1,98 1.99 
Specific gravity 1.095 1.097 1.030 

Discharged at 10 amps to one volt 

Cell 1 Cell 2 Cell 3 
Min. Volts Temp. Min. Volts Temp. Min. Volts i Temp, 

0 1,99 28.1 0 1.98 27.65 0 1.99 26.85 
5/60 1.92 28.1 10/60 1.90 5/60 1.83 

3 1.90 28.1 3 1.87 6 1.85 
12 1.88 28.1 10 1.85 13 1.81* 
21 1.35 28.1 16 1.81* 22 1.32 
23 1.81- 23.1 21 1.31 25 1.80 
25 1.81* 28.1 21* 1.71* 30 1.76 
31 1.79 28.1 25 1.30 32 1.72 
33 1.71 28.1 25 6/o0 1.00 33 1.60 
33 1*1/60 1.00 28.1 33 15/60 1.26 

33 20/60 1.00 

Temperature 27.70 27.0 
Room temperature 26.2 26.2 26.2 

7.61* Matt hours 10.37 10.08 
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APPENDIX 5 
Table 1.11 (sheet 5) 

Battery Number 11 (continued) 

RECOVERY DISCHARGE 

Cell 1 Cell 2 Cell 3 

Room temperature 24 24 24 
Cell temperature 23.59 24.05 23.60 
OCV(m) 1.925 1.925 1.915 
Specific gravity 1.090 1.090 1.090 

Discharged 5 amps tp one vol t 

Cell 1 Cell 2 Cell 3 
Min. Volts Temp. Min. Volts Temp. Min. Volts Temp. 

0 1.925 23.60 0 1.920 24.1 0 1.915 23.8 
30/60 l.85o 15/60 1.870 15/60 1.840 
55/60 1.339 35/60 1.850 1 50/60 1.810 

1 15/60 1.830 1 1.835 2 40/60 1.805 
1 30/60 1.329 l 35/50 1.825 3 30/60 1.800 
3 15/60 1.320 2 15/60 1.820 4 4o/6o 1.790 
6 30/60 1.780 3 15/60 1.795 5 30/60 1.780 
8 15/60 1.700 3 50/60 1.780 7 10/60 1.760 
8 30/60 1.600 4 20/60 1.760 3 20/60 1.720 
8 50/60 1.320 b 45/60 1.720 8 Jl0/60 1.710 
9 9/60 1.000 23.70 5 5/60 1.640 9 10/60 1.660 

5 25/60 1.320 9 20/60 1.600 
5 42/60 1.000 24.2 9 45/60 1.000 23.9 

Room temperature 24 24 25 

4 
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APPENDIX 5 
Table 1.12 

-,7.490 - 
Charge and Diecharge Data (1.100 acid) 

Battery Number 12 

1/23/53 

Cell 1 Cell 2 

0C\T(m) 0.77 0.295 

Date 1/23/53 Dumped and drained of electro!;; 

cc acid added 508 538 
OCV(m) 0.17 1.515 

PRD- TEST CHARGE 

Date 1/2 lr/5 3 
Cell temperature 28.3 23. 0 

Room temperature 
OCV(m) 

27.5 
0.30 0. 86 

Specific gravity 1.095 not flc a.tmg 

Charged for 1 hour at 5 amps 

hr min sec 
Charging 
voltage Temp. 

Charging 
voltage Temp 

0 0 30 2.180 o c/o 2.52 
0 1 30 2.125 2.h25 
0 3 2.170 28.h 2.355 28.9 
0 6 2.185 2.27§ 
0 12 2.21° 28.6 2.22^ 29.2 
0 23 2.225 2.185 
0 30 2.23^ 28.8 2.17^ 29.5 
o Uo 2.235 28.5 2.160 29.5 
o 5o 2.235 23.7 2.1U0 29.5 
1 0 off 2.2 UO 29.6 2.120 29.7 

Cell 3 

1.205 

592 
1.17 

23.9 

1.13 
1.060 

Charging 
voltage Temp. 

2.06 
2.075 
2.110 28.8 
2.135 
2.11-5 28.8 
2.165 
2.rp 29.2 
2.180 29.0 
2.182 29.2 
2.195 29.2 

29.0 29.8 29.2 Final temperature 
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APPENDIX 5 
Table 1.12 (sheet 2) 

7.491 

Battery Number 12 (continued) 

Date 1/24/53 

PRE-TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

Specific gr avity 1.097 not floating lo065 
OCV(m) 2.035 1.840 2.000 
Temperature of cell 23.7 29.3 29.1 
Temperature of room 26.4 — — 

Discharged at 5 amps to 1 volt 

3 ell 1 Cell 2 Cell 3 
Min. Volts Temp. Min. Volts Min. Volts Temp 

0 2.025 ocv 23.7 0 1.740 C iCV 0 1.935 OCV 29.1 
0 10/60 1.94 5/60 1.50 5/60 1.925 
0 30/60 1.920 15/60 1.38 1 1.395 
1 30/60 1.910 30/60 1.28 2 1.335 
3 1.900 40/60 1.22 4 1.8?5 
6 1.885 50/60 1.18 6 1.870 
8 1.880 1 1.15 9 1.855 29.1 

10 1.865 28.7 1 10/60 1.11 12 1.845 
12 1.860 1 20/60 1.03 15 1.835 
15 1.840 23.7 1 30/60 1.05 18 1.315 
13 1.820 1 40/60 1.01 21 1.795 
20 1.795 1 41.4/60 1.00 24 1.765 
21 1.775 26 1.745 
22 1.755 23 1.720 29.1 
23 1.725 30 1.690 
24 1.700 ?2 1.655 
25 1.665 34 1.625 
25 30/60 1.650 36 1.580 
26 1.635 37 1.540 
26 30/60 1.620 37 30/60 1.480 
27 1.600 37 45/60 1.4 
23 1.580 37 55/60 1.28 
29 1.560 33 1.21 
30 1.520 38 10/60 1.11 
30 30/60 1.495 33 19.3/60 1.00 
30 45/60 i.46o 
31 1.240 
31 15/60 1.02 Initial 
31 17.3/60 1.00 temperature 29.4 

Final temperature 23.8 29.4 29.2 

T-Tatt' hours' 4.65 0*17 5.65 
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APPENDIX 5 
Table 1.12 (sheet 3) 

7 <492 

Battery Number 12 (continued) 

Date 1/2U/53 

TEST CHARGE 

Cell 1 Cell 2 Cell 3 

Cell temperature 29.5 2 9.3 29.2 
Room temperature 26.0 — — 

OCV(m) 1.9U l.llO 1.5U 
Specific gravity 1.100 not floating 1.065 

Charged at 5 amps to 2 hours 

hr. min. sec. V olts Temp. Volts Temp. Volts Temp. 

0 0 0 1.9li0 OCV 23.1 1.365 OCV 29.0 1.900 OCV 29.0 
0 0 30 2.020 1.955 2.000 
0 2 0 2.105 28.2 2.00 29.0 2.065 29.0 
Q 5 0 28.2 29.0 29.0 
0 5 to 6 AD-12 add ed 
0 6 30 2.120 28.2 2.050 29.0 2.080 29.0 
0 7 30 29.0 
0 8 to o MgSO), + NaoSOi, added 
0 9 30 2.135 28.2 2.065 30.0 2.085 28.0 
0 12 0 2. lltO 28.2 2.075 30.3 2.095 28.0 
0 18 0 2.155 28.2 2.085 30.3 2.115 28.0 
0 26 0 2.195 28.3 2.085 30,0 2.11*5 28.2 
0 33 0 2.220 28.6 2.080 30.2 2.175 28.3 
0 h,3 0 2.2U5 28.8 2.070 30.2 2.195 28.5 
0 51 0 2.255 29.0 2,065 30.2 2.205 28.8 
1 0 0 2.255 2.055 2.205 
1 15 PI 2.260 29.2 2.035 30. h 2.220 29.3 
1 30 0 2.265 29.3 2.025 30. h 2.225 2 9.6 
1 hz 0 2.270 29. b 2.015 30.8 2.225 29.7 
1 cfl. 0 2.280 29. h 2.005 30.9 2.230 29.7 
2 0 0 2.280 29.7 2.000 

C
O

 

0
 

C
O

 2.230 29.7 

Final temperature 29.7 30.8 29.7 
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APPENDIX 5 
Table 1.12 (sheet A) 

Battery Number 12 (continued) 
Date 1/24/53 

TEST 
Cell 1 

Cell temperature 29.2 
Room temperature 26.5 
OCV(m) ' 2.065 
Specific gravity 1.105 

Discharged 'at 
Cell 1 

Min. Volts Temp. Min. 

0 2.055 ocv 29.2 0 
5/60 1.95 0 5/60 

1 1 90 0 15/60 
1 30/60 ll 885 0 25/60 
2 1.885 0 30/60 
5 1.865 29.2 0 35/60 
8 1.855 0 50/60 

12 1.825 29.2 0 55/60 
16 1.780 0 50/60 
18 1.760 29.3 0 55/60 
20 1.735 1 
22 1.700 29.3 1 10/60 
25 1.650 1 15/60 
25 30/60 1.625 1 25/60 
25 1.6o5 1 30/60 
25 30/60 1.690 1 35/60 
26 1.575 1 55/60 
26 20/60 1.560 1 55/60 
26 hO/60 i.55o 29.5 1 57.0/60 
27 1.535 
27 15/60 1.525 
27 30/60 1.520 
28 i.5o5 
28 30/60 1.590 
29 i.58o 
30 1.560 
0*1 1.550 
32 1.515 
33 1.395 
35 1.380 29.8 
35 1.360 
36 i.35o 
37 1.310 
37 30/60 1.280 30.0 
38 1.23 
38 15/60 1.18 

A 38 25/60 1.13 
^ 38 30/60 1.10 

38 35/60 1.05 
38 50.7/60 1.00 
Final temperature 30.0 

- 7.493 - 

DISCHARGE 
Cell 2 

30.3 
26.5 
1.815 
1.050 (est) 

Cell 3 

29.2 
26.5 
2.020 
1.080 

.0 amps to 1 volt 
Cell 2 

Volts Temp . Min. 
Cell 3 

Volts Temp, 

1.655 ocv 30.8 0 2.000 OCV 29.5 
1.36 5/60 1.900 
1.32 30/60 1.875 
1.27 2 1.860 
1.25 5 1.850 
1.23 8 1.820 
1.22 13 1.765 29.7 
1.20 16 1.750 
1.18 13 1.720 
1.17 20 1.675 
1 n r'. 22 1.635 
1.12 23 1.620 
1.11 25 1.595 
1.08 25 1.570 
1.07 26 i.55o 
1.06 27 1.525 
1.03 28 1.500 
1.01 29 1.580 
1.00 30 1.560 

31 
32 
33 
33 15/60 
33 30/60 
35 
35 30/6o 
35 
35 30/60 
36 
36 30/60 

1.535 
1.510 
1.380 
1.375 
1.370 
1.355 
1.350 
1.320 
1.300 
1.265 
1.210 30.2 

37 
37 15/60 
37 25/50 
37 32.0/60 

1.130 
1.08 
1.05 
1.00 

30.8 .0 





APPENDIX 5 
Table 1.12 (sheet 5) 

I 

Battery 'Number 12 (continued) 

Date 1/25/53 

RECOVERY DISCHARGE 

Cell 1 Cell 2 Cell 3 

Cell temperature 26.6 25.0 25.1 
Room temperature 26.7 26.7 26.7 
OCT (m) 1.965 1.005 1.925 
Specific gravity 1.100 not iloatin; 1.080 

Dis charg ed at 5 amps to oni ev olt 

Cell 1 Cell 2 Cell 3 
Min. Volts Temp. Min. Volts Temp. l /Iin. Volts Temp, 

0 1.965 26.5 0 1.01 25.0 0 1.925 25.1 
5/6o 1.865 No recoup 5/60 1.86 

30/60 1.77 possibl* 30/60 1.81 
1 1.62 1 1.79'3 
1 15/60 1.30 30/60 1.73 
1 30/60 1.22 2 1.77 
l 65/60 1.12 3 1.72 
l 55/60 1.00 6 1.62 

], 30/60 1.52 
5 1.33 
5 15/60 1.26 
5 30/60 1.22 
5 65/6o 1.15 6 1.07 
6 11/60 1.00 

Final temperature 21]..5 25.1 
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APPENDIX 5 
Table 1.13 

- 7=495 - 

Charge and Discharge Data (1©100 acid) 

Batteiy Number 13 

Date 1/2U/53 

OCV(m) 

Date l/2i>/53 

Cell 1 

0.31 

Cell 2 

1.214-5 

Dumped and drained of electrolyte 

Filled -with 1.103 acid (26.Ii0) 

Cell 3 

0.03 

cc a< 3id. added 613 7 bh 5oo 
OCV(m) 0. 287 1. ,26 0. ,1487 

FR3-1 TEST CHARGE 

Date 1/2J/5 O J 
Cell temperature 2k. 8 25. ,0 21;. ,8 
Room temper ■ature 25 
0CV(i n) 0. 23 1. ,18 0. ,72 
Spec: Lfic gravity 1 062 1, ,o5o floating 

Charged for 1 hour at 5 amps 

hr. min. sec. Volts Temp. Volts Temp. Volts Temp, 

0 1 0 2.06 2)4.9 2.38 25.0 U.80 25.2 
0 u 0 2.10 25.0 2.21 25.0 3.30 25.3 
0 7 0 2.11 25.0 2.21 25.0 2.9U 25.5 
0 10 0 2.16 25.0 2.21 25.0 2.83 25.8 
0 15 0 2.22 25.1 2.23 °5 1 2.70 25.8 
0 20 0 2.25 25.2 2.23 25iu 0.09 26.0 
0 25. 0 2.26 25.5 2.235 25.U 0.08 25.9 
0 30 0 2.26 25.5 2.2k 25.U 0.08 25.9 
0 35 0 2.26 25.6 2.23 25.6 0.08 26.0 
0 ho 0 2.27 25.8 2.23 25.8 0.08 26.0 
0 U5 0 2.27 25.9 2.22 25.3 0.08 26.0 
0 5o 0 2.27 25.9 2.22 26.0 0.08 26.0 
0 55 0 2.27 26.0 2.215 26.0 0.03 26.1 
0 59 0 2.27 26.0 2.21 26.0 0.08 26.1 
0 60 0 Current cut 
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Table 1.13 (She, it 2) 

- 7 olj.96 

Battery Number 13 (ConVd) 

Date 1/25/53 PRE-TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

Specific gravity 1.068 1.050 Floats 
OCV(m) 1.985 1.99 0.01 
Temperature cell 26.0 26.0 26.1 
Room temperature 25.8 25.3 25.8 

Discharged at 5 amps to 1 volt 

Cell 1 Cell 2 Cell 3 

Min. Volts Temp. Min. Volts Temp. Kin. Volts 

OCV 1.965 OCV 1.965 Will not sustain 
5 sec. 1.895 5 sec. 1.91 
±•5 1.89 1 1.875 
3 1.88 2 1.865 
5 1.87 4 1.845 
10 1.855 5 1.84 
12 1.85 9 1.81 
14 1.840 10 1.80 
16 1.835 12 1.77 
IS 1.820 14 1.725 
20 1.785 15 1.685 
21 1.740 16 1.615 
22 1.460 17 1.46 
22:31 1.000 26.2 18 1.25 

19 1.07 
19:33 1.00 26.5 

Ten 

3*43 Watt hours 2.79 0.00 
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APPENDIX 5 
Table lol3 (Sheet 3) 

Battery Number 13 (Cont'd) 

1/25/53 test charge 

Cell 1 Cell 2 Cell 3 

Cell Temperature 26.5 26.5 26.5 
Room Temperature 26.0 26.0 26.0 
OCV(m) 1.92 1.845 00.0 
Specific gravity 1.067 1.050 Floats 

Charged at 5 amps for two hours 

hr. min. sec. Volts Temp. Volts i Temp. Volts Temp. 

0 0 15 1.96 2.01 0.08 
0 1 0 1.98 26.7 2.03 26.5 0.08 26.7 

Add NgSO/ and Na^04 
0 3 0 2.02 26.6 2.045 26.5 0.08 26.7 
0 6 0 2.04 25.9 2.06 26.7 0.08 26.8 
0 8 0 2,. 04 26.0 2.08 26.7 0.08 26.8 

Add AD-X2 
0 10 0 2.045 26.0 2.085 26.7 0.08 27.0 
0 12 0 2.05 26.0 2.10 26.7 0.08 27.5 
0 15 0 2.07 26.0 2.14 26.7 0.08 27.8 
0 30 0 2.265 26.5 2.20 26.8 0.08 27.6 
0 45 0 2.27 26.8 2.20 27.0 0.08 27.5 
1 0 0 2.27 27.0 2.20 27.1 0.09 27.5 

1 15 0 2.27 27.3 2.195 i 27.2 0.08 27.4 
I 30 0 2.265 27.6 2.20 27.2 0,085 27.5 
1 45 0 2.265 27.8 2.20 27.5 0.085 27.5 
1 59 0 2.265 28.0 2.20 27.8 0.085 27.8 
2 0 0 (off) 
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APPENDIX 5 
Table 1013 (Sheet k) 

- 7.498 - 

Battery Number 13 (Cont!d) 

Date 1/25/53 TEST DISCHARGE 

Cell 1 Cell 2 Cell : 

Cell temperature 28.0 27.8 27.7 
OCV(m) 1.995 2.03 0.01 
Specific gravity 1.082 1.053 Floats 

Discharged at 10 amps to one volt 

Min. Volts Temp. Min. Yolts Temp. Min. Volts Tei 

ocv 1.97 23.0 ccv 1.98 27.8 Dead will not sustain 
5 sec. 1.875 5 sec. 1.90 5 amp. 

1.85 1 1.865 
2 1.84 2 1.85 
3 1.84 3 1.845 
5 1.835 5 1.335 
10 1.815 10 1.305 
12 1.805 12 1.79 
15 1.785 15 1.76 
17 1.75 16 1.75 
19 1.63 17 1.725 
20 1.55 18 1.70 
20 s 55 1.00 23.0 19 1.65 

20 1.55 
21 1.295 
22 1.045 
22:13 1.00 28.0 

•Watt hours 6.19 6ah3 0o00 





appendix 5 
Table 103 (Sheet U) 

Battery Number 13 (Cont fd) 

1/26/53 

7.499 

RECOVERY DISCBARGE 

Cell 1 Cell 2 Cell 3 

OCV(m) 1.92 1.92 0.01 
Specific gravity 1.030 1.070 Floating 
Temperature cell 25.0 25.0 24.5 
Room Temperature 24.3 

Discharged at 5 amps to one volt 

Cell 1 Cell 2 Cell 3 

Min. Volts Temp. Min. Volts Temp. Min. Volts 

OCV 1.905 25.0 OCV 1.915 25.0 No sustain 
5 sec, 
fL 

3 
4 
4*i 
4:42 

1.845 
1.77 
1.73 
1.56 
1.25 
1.00 25.0 

5 sec. 
1 
2 

9 
11 
13 
14 
15 
16 
17 
17:38 

1.842 
1.825 
1.81 
1.805 
1.775 
1.75 
1.735 
1.685 
1.59 
1.49 
1.345 
1.205 
1.065 
1.00 25.0 

Temp. 

# 
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APPENDIX 5 

Table 1*17 Charge and Discharge Data (1*100 acid) 

Battery Number 14 

OCV(m) 

Date 1/27/53 

cc acid added 
OCV(m) 

1/24/53 

Cell 1 Cell 2 

0„087 Oo725 

Dumped and drained of electrolyte 

Fined with 1*103 acid (26.7°) 

416 500 
0.065 0.045 

Cell 3 

0.915 

498 
1.595 

PRE-TEST CHARC-E 

Date 1/25/53 
Cell temperature 
Room temperature 
OCV(m) 
Specific gravity 

24.8 25.2 
25.5 

.02 .09 
1.085 1.045 

Charged for 1 hour at 5 amp 

24.8 

1.59 
Not floating 

min sec Volts Temp. Volts Temp, Volts Temp 

1 30 2.11 24.8 2.22 25.2 2.37 24.8 
5 40 2.10 25.2 2.22 25.4 2.34 24.9 
9 30 2.12 2.23 2.30 

14 30 2.15 2.22 2.25 
20 45 2.19 26.2 2.22 25.9 2.21 25.4 
33 30 2.24 26.6 2.23 26.25 2.15 25.9 
38 30 2.25 2.23 2.13 
45 15 2.265 27.0 2.24 26.5 2.12 26.2 
52 5o 2.28 27.2 2.24 26.8 2.10 26.4 
57 0 2.28 27.4 2.25 26.8 2.10 26.5 

0 0 2.28 2.25 2.10 1 
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APPENDIX ^ 
Table l„lLt (Sheet 2) 

7.501 

Battery Number 14 (Cont'd.) 

PFS-TEST DISCHARGE 

Date 1/25/53 
Cell 1 Cell 2 Cell 3 

Cell temperature 27.3 26.7 26.4 
OCV(m) 2.07 2,01 1.92 
Specific gravity 1.085 1.055 not floating 

Discharged at 5 amps to one volt 

Temperature 27.3 26.7 26.4 

Cell 1 Cell 2 Cell 3 

Min Sec Volts Min Sec Volts Min Sec Volts 
0 40 1,90 0 0 0 1.96 0 0 1.800 

1 20 1.890 0 20 1,870 0 30 1.580 
1 45 1.880 0 45 1.859 0 45 1.550 
2 55 1.880 1 10 1.850 1 0 1.500 
3 5o 1.870 2 c- 1.845 1 15 1.450 
6 5 1.860 4 20 1.835 1 25 1.400 

11 15 1.810 5 0 1.830 1 35 1.340 
ll 45 1.799 6 45 1,820 1 55 1.240 
12 0 1.790 9 35 1.810 2 5 1.118 
12 30 1.770 ll 20 1.800 2 20 1.100 
12 50 1.760 12 50 1.790 2 43-g- 1,000 
13 10 1.740 14 0 1,780 
13 25 1.730 15 15 1.770 T - 26.5 
13 35 1.720 16 0 1,760 
13 50 1.700 17 0 1.750- 
14 5 1.680 18 0 1.730 
14 30 1.640 19 0 1.710 
14 50 1.580 20 0 1,680 
15 20 1.300 20 45 1.660 
15 37 1,000 21 20 1.640 

21 45 1,620 
t - ; ?7,3 22 20 1.580 
R, T. - 26.0 23 0 1,520 

23 25 1.480 
23 45 1,400 
24 30 1,300 
25 15 1.000 

T - 26.85 
R.T. - - 26.0 

Watt hours 2.3!? 3.65 0.31 
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APPENDIX ^ 
Table 1.1U (Sheet 3) 

7.302 - 

Battery Number 14 (Cont?d) 

Date 1/25/53 TEST CHARGE 

Cell 1 Cell 2 Cell 3 

Cell temperature 26.6 26.6 26.7 
Room temperature 26.0 
CCV(m) 1.495 1.380 1.750 
Specifi c gravity 1.085 1.050 Not floating 

Charged at 5 amps for two hour.3 

hr. min. sec. Volts Temp. Volts Temp. Volts Temp. 

0 i 0 2.04 2.00 2.03 
0 3 0 2.08 26.6 2.04 26.6 2.06 26.3 
0 4 0 Added AD -X2 MgS04-f- NaoSO / 
0 20 2.11 26.3 2.05 26.6 2.06 26.3 
0 8 20 2.13 26.6 2.060 25.8 2.065 26.3 
0 16 50 2.23 26.9 2.11 25.8 2.07 26.5 
0 29 0 2.32 27.2 2.24 26.4 2.06 26.7 
0 33 0 2.32 27.3 2.25 26.7 2.06 26.8 
0 43 0 2.34 27.6 2.26 27.1 2.04 27.0 
1 4 30 2.34 28.0 2.26 27.4 2.04 27.3 
1 29 0 2.32 28.5 2.265 28.0 2.03 27.7 
1 41 0 2.32 28.7 2.26 28.25 2.025 27.9 
n J. 57 0 2.34 29.0 2.27 28.5 2.02 28.2 
2 0 0 — 29.1 — 28.6 ..... 28.1 

# 
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APPENDIX 5 
Table l«lU (Sheet I4) 

7.503 

Battery Number 14 (Contfd) 

Date 1/25/53 TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

OCV(m) 2..035 1.985 1.890 
Specific gravity 1.120 1.090 Not floating 
Temperature cell 28.8 28.3 27.9 

Discharged at 10 amps to one volt 

C e li 1 Cell 2 Cell 3 

Min. Volt Temp. Mn. Volt Temp. Mfiu - Volt Temp. 

0 2.03 28.8 0 1.97 28.2 0 1.840 27.8 
25 sec. 1.840 15 .cec. 1.84 10 sec. 1.68 
40 sec. 1.825 45 sec. 1.83 23 sec. 1.66 
50 sec. 1.820 1:20 1.825 45 sec. 1.64 
1:25 1.810 4:25 1.805 1:05 1.62 
3 1.80C 5:30 1.79 1:23 1.60 
5 1.785 8:30 1.77 1:40 1.58 
6:50 1,76 10 1.75 1:55 1.55 
8:15 1,74 13 :25 1.685 2:20 1.50 
9 :C5 1.72 14:05 1.67 2:50 1.42 
9:45 1.70 14:50 1.65 3:05 1.34 
10:40 1.67 16:05 1.61 3:30 1.22 
11:25 1.64 16:45 1.58 3:45 1.12 
11:55 1.60 17:35 1.52 4:08 1.00 27.85 
12:40 1.56 18:25 1.46 
13:15 1.50 19:30 1.32 
13:45 1.4b 19:50 1.29 
14:20 1.40 20:15 1.25 
15:10 1.27 20:45 1.18 
15:30 1.24 21:10 1.10 
16:05 1.19 21:30 1.06 
16:35 1.10 21:48 1.00 28.5 
16:55 1.00 29.2 

Room Temperature 25.5 

6*01 le01 
Watt hours It.63 
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APPENDIX 5 
Table loll; (Sheet 5') 

I 

Battery Number 14 (Cont?d) 

1/26/53 

7 o50l+ - 

recovery discharge 

Cell 1 Cell 2 Cell 3 

OCV(m) 1.93 1.88 1.64 
Specific gravity 1.117 1.072 Not floal 
Temperature cell 23.9° 24,3° 23.9° 

Cell 1 

Discharged at 5 amps to one volt 

Cell 2 Cell 3 

Min. Volt Temp. Min. Volt Temp. Min, Volt Temp 

0 1.93^ 23.9 0 1.88 24.3 0 1.64 23.8 
15 sec. 1.40 15 sec. 1.63 13 sec. 1.00 23.8 
1 1.20 30 sec. 1.53 
1:25 1.00 23.9 45 sec. 1.40 

1 
1:15 
1:30 
1:33 

1.27 
1.20 
1.06 
1X0 24.3 

Room Temperature 24.5 
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^pRENDIX 5 “ ' o:PU^ *" 
^R’a'ble 1.15 Charge and Discharge Data (1.100 acid) 

Battery Number 15 

Cell 1 Cell 2 Cell 5 

G.C.V.(m) 0.07 0.665 0.925 

Date i/24/53 Dumped and drained of electrolyte 

Filled with 1-103 acid at 26.4° 

CC of acid added 580 600 536 
OCV (m) 0.07 0.12 1.60 

rr: S-TEST CHARGE 
Cell 1 Cell 2 Cell 3 

Date I/25/55 
Cell temperature 24.5 25.0 24.8 
Room temperatu; ?e 25.1 25.1 25.1 
OCV(m) .02 .04 1.82 
Sprecific gravity 1.072 1.060 Floating 

Charged for 1 hour at 5 amp 

hr. min. sec. Volt Temp. Volt Temp. Volt Temp. 

0 0 00 0.02 24.8 0.05 25.0 1.84 24.8 
05 2.9 2.65 I.98 

1 00 2.2 2.44 2.00 
3 00 2.15 24.8 2.24 25.0 2.04 24,8 

10 00 2.13 25.2 2.20 25^1 2.12 25.0 
17 00 2.142 2.195 2.14 
30 2.195 26.0 2.20 26.0 2,,16 25.2 
45 2.24 26.5 2,20 26.2 2.16 25.8 
58 2.25 26.6 2.21 26.3 2.16 26.0 

1 0 0 current off 

Final temperature 26.6 26.3 26.0 
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APPENDIX 5 
(iTatle 1.15 (sheet 2) 
Battery Number 15 (continued) 

- 7=506 - 

//? ■A# 

OCV(m) 
Specific gravity 
Temperature of cell 

Cell 1 

PRE-TEST DISCHARGE 
Cell 1 Cell 2 
2.20 2.00 
1.072 1.050 

26.7 26.2 

Discharged at 5 amps to one volt 

Cell 2 

Cell 5 
1-985 
Floating 

26.0 

Cell 5 

Min[sec Volts Temp. Mins sec Volts Temp. Minssec Volts Temp. 

0:00 1.982 26.5 0:00. 1.98 *6.3 0:00 1.96 26.2 
0:05 1.92 :05 1.92 :05 1.89 

;30 1.90 :30 1.90 :30 1.87 
1:00 I.885 1:00 1.885 1:00 1.86 
3500 1,87 3*00 1.865 3i00 1.84 5S00 1^855 26.7 5:00 1.86 5:00 1,83 26.2 
7soo 1,82 10:00 1.83 10:00 1.80 9S00 1.40 12:00 1,82 26.3 l4«oo 1.78 
9512 1.10 13500 1.80 18500 1.76 26.5 
9116 1.00 26.7 15 s 00 1.76 20500 1.745 

16:00 1.72 25500 1.70 
17300 I.25 27SC0 1.675 26.6 
17 S02 1.00 29300 1.64 

Final temp. 26.7 Final Temp. 26.5 

30500 
3 IS 00 

*30 
32400 

430 
:15 

35*100 
*15 
* 50 
s45 

34:. 00 
215 
J 30 
?45 

35^.00 
-.15 
s.30 
: 45 

36:00 
:15 
? 30 
: 46 

1.6l 
1.58 
1,56 
1.53 

i:5g 
1.43 
1.39 
1.36 
1.33 
1.30 
1.28 
1,25 
1.23 
1.21 
1.18 
ld6 
1.15 
1.12 
1.09 
1.05 
1.00 

26.8 

1,4.0 2,58 

26.8 

Final Temp. 26.8 

5.19 Watt hours 
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APPENDIX 5 - 7,507 - 
4§Table -1.15 (sheet 3) 
^Battery Number 15 (continued) 

//z'r/zrz TEST CHAEGE 

Cell 1 Cell 2 Cell 3 

Specific gravity 1.072 1.063 Floating 
CCV(m) 1.95 1.93 1,83 
Cell Tempe rature 26.3 26.4 26.8 

25 Jan 53 Charg ed 5 amp for 2 hours 

hr. min. sec, Volts temp. Volts temp. V olts temp. 

0 0 0 1.95 26.3 1.93 26.3 1,84 26.8 
0 5 2.02 2.00 1.94 2 0 2.08 26.3 2,04 26.3 1.98 26,8 
4 0 2.10 26.3 2,065 26.3 2.02 26,8 

added AD-X2 
6 0 

30 2,12 26.3 2.08 26.5 2.045 26.8 
MgSOj, + NapSOh added 

9 0 2.14 26.3 2.09 26.8 2.065 26.0 
12 C 2.20 26.3 2,11 27,0 2.085 26.0 
IT 0 2,26 26.5 2.18 27,0 2,12 26 o2 
28 0 2.27 26.8 2.22 27.0 2.16 26.6 
36 0 2.28 27.0 2.22 27.0 2,l6 26.8 
45 0 2,28 27,0 2.23 27.0 2.16 27.0 6o 0 2.28 27.2 2.235 27.1 2.165 27.1 

1 15 0 2.28 27.4 2.24 27.4 2.16 27 .3 
1 23 0 2,280 27.7 2.240 27.6 2.155 27.5 
1. 35 0 2.275 27.7 2.240 27.8 2.155 27,6 
1 47 0 2,270 27.8 2.240 27-9 2.155 27.8 
1 59 0 2,265 27.8 2.240 279 2.150 27.9 

Final Temp. 27 .8 Fina! 1 Temp, 27.9 Final Temp. ! 
Room Temp. 25,8 
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.APPENDIX 5 -7.508- 
Tahle 1.15 (sheet 4) 

w 
Battery Number 15 (continued) 

VEST DISCHARGE 
Cell 1 Cell 2 Cell 3 

OCV(m) 2.015 2.00 1.99 
Specific gravity 1.090 1.095 1,052 
Cell Temperature 27.6 27.8 27,8 

25 Jan. 53 Discharged at 10 amps to 1 volt 

min. sec. Volt Temp, min. sec. ■Volt Temp. min. sec. Volt Temp. 

0 0 2.005 27.7 0 00 1.985 27.8 0 00 1.96 28.0 
05 1.92 05 1.50 05 1.68 
30 1,89 30 1.52 30 1.64 

1 00 1.88 1 00 1.53 1 00 1.635 
5 00 1.86 27*7 30 1.54 2 00 1.675 
5 00 1.84 2 00 1.54 3 00 1.657 
6 00 1.035 ■7. 00 1.54 4 00 1,64 
7 00 1.82 5 00 1.54 P 00 1,63 
8 00 1.81 6 00 1.53 6 00 1.72 
9 00 1.795 27.8 7 00 1.52 7 00 1.718 

10 00 1.77 10 00 1.50 10 00 1.68 
11 00 1.745 12 00 1.47 28.0 12 00 1.66 28.1 
12 00 1.715 14 00 1.44 14 00 1.625 
15 00 1.67 15 00 1.42 18 00 1,58 28,2 
14 00 1.62 17 00 1.37 20 00 1.54 

30 1.57 27.8 19 CO 1.29 22 00 1.50 
15 00 1.52 30 1.26 24 00 1.44 

30 1.44 20 00 1.16 25 00 i.4o 28,6 
16 00 1.38 15 1.06 26 00 1.34 

15 1.34 20 23 1.00 27 00 1.20 
30 1.30 15 1.14 
45 1.26 30 1,09 

17 00 1.20 45 1.06 
15 1.15 28 00 l.o4 
30 1.10 15 1.02 
45 1.07 28 30 1.C0 

18 00 1.02 
07 1.00 

Final Temp. 27.9 Final Temp. 28.1 

Watt hours 5.13 4.95 

Final Temp. 28.8 

7.44 
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APPENDIX 5 
I Table 1.15 (sheet 5) 
Battery Number 15 (continued) 

7o309 - 

1/26/53 

RECOVER! DISCHARGE 
Cell 1 Cell 2 Cell 3 

OCV(m) 10 945 1.930 1.880 
Spec? .fic gravity 1,080 1.08? 1.063 
Cell Temperature 24.5 25.0 25.1 
Room Temp 24*6 

Discharge at 5 amps to 1 volt 

Min. Sec. Volt Temp, Min. Sec. Volt Temp. Min. Sec, Volt 
' 0 • 0 1.955 24.5 0 0 1.935 25.0 0 0 1.885 

05 1,880 05 1.730 05 1.580 
30 1,840 30 1.705 30 1.560 

1 00 1.835 1 00 1.690 30 1.510 
2 00 1.810 2 00 1.680 3 00 1.515 
3 00 1,785 24.5 3 00 1.670 c 00 1.520 
4 00 1.755 4 000 1.660 7 00 1.500 
5 00 1.685 6 00 1.625 9 00 1.485 
6 00 1.620 8 00 1.580 11 00 1.465 

15 1.590 30 1.560 13 00 1.445 
30 1.550 Q 00 1.520 15 00 1.415 
45 1.480 30 1.460 17 00 1.375' 

7 00 1.4.10 10 00 1.180 18 00 1.360 
15 1.370 15 1.07 19 00 1.340 
30 1.350 10 

0
 

0
 

r—
1 

H
 

OJ 20 00 1.300 
8 00 1,260 30 1.280 

15 1.100 21 00 1.245 
8 19 1.000 15 1.220 

30 1,200 
45 1^175 

22 00 1,150 
15 1.120 
30 1,090 
45 1.065 

23 00 1,050 
15 1,035 
30 1,020 
45 1.010 

23 $2 1.000 

Final Temp. • 24.5 Final Temp. 25.0 Final temp. 2^ 

Temp 
25.2 

25.6 
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7*610 
APPENDIX 5 
Table 1.16 Charge and Discharge Data (l„100'acid) 

Battery Number 16 

January 25, 1953 

Cell 1 Cell 2 Cell 3 

OCV(m) 0.96 1.17 1.11 

January 25, 1953 Dumped and Drained of Electrolyte 

CC acid added 722 632 660 
OCV(m) 1.591 1.621 1.591 

PRE-TEST CHARGE 

Date 1/26/53 Charged for 1 hour at 5 amps. 

Cell temperature 24.0 24,5 24.5 
Room temperature 24.8 24.8 24.8 
OCV(m) 1.55 1.49 1,54 
Specific Gravity 1.052 1.060 1,065 

hr. min. sec. Volt Temp. Volt Temp. Volt Temp, 

0 0 20 1.93 24.0 2.02 24,5 1.99 24,5 
0 1 0 1.94 2,02 2.01 
0 7 0 1.-99 24.7 2,08 24,7 2,10 24,6 
0 14 0 2,01 24,7 2,11 24,7 2.12 24.6 
0 20 0 2.02 24*8 2.12 24,8 2.18 24.6 
0 38 0 2.04 25.2 2.14 24.8 2.15 24,9 
0 47 0 2.C3 25.2 2.16 24.9 2.165 24,9 
0 59 0 2.14 25.8 2,16 25.0 2.18 25,0 
0 600 o c\<rrent cut 
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APPENDIX 5 
Table 1.16 (sheet 2) 

7.^11 

Battery Number 16 (Cont'd) 

PRE-TEST DISCHARGE 

Jell 1 Cell 2 Cell 3 

OCV(m) 2.005 2.01 2.01 
Specific Gravity- 1.060 1.060 1.067 
Temperature of cell 25.8 25.0 25.0 

1126/53 Discharged at 5 amps to one volt 

Min. Volts Temp. Min, Volts Temp, ' Min. ‘Volts Temp 

CCV 1.95 25.8 ocv 1.97 25.5 OCV 1.96 25.5 
5/60 1.885 5/60 1.925: .. oO 5/60 1.92 
1 1.845 1 1.905 2 1.89 
2 1.81 2 1.89 5 1.88 
3 1.785 q jl.88 10 1.87 
4 1.725 c 

J 1.87 15 1.86 
4; 58 1.00 25.9 10 1.865 23 1.84 

15 1.85 28 1.82 
20 1.845 30 1.81 
27 1.83 34 1.40 
30 1.815 34*20 1,30 
35 1.785 34:41 1,00 26.1 
37 1.73 
38 1.21 R .Temp. 26° 
38 ill 1.00 26.0 

latt hours 0o71 5.82 5 a 25 
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• APPENDIX 5 
TaDle 1.16 (sheet 3) 

7. £12 

Battery Number 16 (Cont’d) 

TEST CHARGE 

Cell 1 Cell 2 Cell 3 

Cell Temperature 26.8 26.1 26,1 
Room Temperature 25 .5 25.5 25.5 
OCV(m) 1. 80 1.92 1,91 
Specific Gravity 1,055 1.065 1,067 

1/26/53 Charges at 5 amps for two hours 

hr. min „ sec * Volts Temp. Volts Temp. Volts Temp 

15 1.945 1.955 1,955 
1 00 1.96 26.2 1.965 26,1 1,965 26.1 
3 00 1.995 26.2 2.005 26.1 2.005 26.1 

0 3 to 4 00 Mg S0U +'Na2S04 
E 2.04 25.8 2.03 26.2 2.03 26.1 

0 6 to 7 00 added AD-X2 
8 2.08 26 „ 3 2.05 26.2 2.05 25.9 

10 2.12 26.3 2.06 26.3 2.055 26.0 
15 2.16 26.1 2.06 26.3 2.06 26.1 
21 2.175 26.5 2.07 26.2 2.075 26.2 
31 2.18 27.5 2.10 26.5 2.12 26,0 
45 2.19 28.0 2,16 26.8 2.18 26,5 

1 0 0 2.20 28.5 2.18 27.0 2.20 27.0 
1 30 0 2.20 29.5 2.20 27.5 2.22 27.5 
1 47 0 2.20 30.0 2.22 28,0 2.23 23.0 
1 53 0 2.20 30.0 2.23 28.0 2.24 28.0 
2 0 0 30.0 28,0 28.0 
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APPENDIX 5 
Table 1.16 (sheet 4) 

7o5l3 ~ 

Battery Number i6(Cont»d) 

TEST DISCHARGE 

Cell jl Cell 2 Cell 3 

OCV(m) 2.10 2.06 2.05 
Specific Gravity 1.075 1.070 1.090 
Temperature Cell 30.0 28,5 28.0 
Room Temperature 25.5° 25,5° 25.5° 

1/26/53 Discharged at 10 amps to 1 volt 

Min. Volt Temp, Min. Volt Temp. Min. Volt Temp 

OCV 2.04 30.0 28.5 ccv 1.97 28.5 
5/60 1.925 OCV 1.99 5/60 1.91 
1 1.865 5/60 1.88 T_ 1.88 
2 1.83 1 1.85 3 1.37 
3 1.80 2 1.83 5 1.36 
4 1.785 3 1.825 9 1.355 
6 1.76 4 1.82 12 1.85 
8 1.755 7 1.815 15 1.84 
10 1.74 10 1.81 20 1.82 
11 1,73 12 1.805 25 1.80 
12 1.715 15 1,80 27 1.79 
15 1.63 17 1,79 28 1.78 
16 1.13 20 1.78 30 1.75 
16:07 1.00 22 1.775 31 1.71 

24 1.765 32 1.56 
26 1.76 32:51 1.00 
28 1.75 
30 1.74 
31 1.72 
32 1.71 
33 1.70 
34 1.66 
35 1.40 
35:28 1.00 

Temp. 29.8 Temp. 29.0 Temp. 28.5 
R. Temp, . 25.5 R. Temp. 26.0 R. Temp. 26.8 

it hours 4.65 10.47 9.91 
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APPENDIX 5 “ 7 014- 
Table l.l6 (sheet 5) 

Battery Number 16 (Cont’d) 

RECOVERY D IS CHARGE 

Cell 1 Cell 2 Cell 3 

OCV(m) 1.88 1.92 1.92 
Specific gravity 1.065 1.070 1.092 
Cell Temperature 2b,3 26.3 26.0 
Room Temperature 25.8 25.8 25.8 

1/27/53 Discharged at 5 amps to 1 volt 

Cell 1 Cell 2 Cell 3 

Min. Volts Min. Volts Min. Volts 

OCV 1.88 CCV 1.92 OCV 1.92 
5/60 1.75 5/60 1.86 5/60 1.88 
45/60 1.50 2 1.82 2 1,83 
I 1.33 4 1.80 c, 1.82 
1:30 1.25 10 1.78 8 1.80 
2 1.15 13 1.76 13 1,73 
2:20 1.00 16 1.72 14 1,58 

17:30 1.34 14; 15 1.37 
.18 1.22 14:30 1.34 
18:10 1.00 15 1.27 

15:25 1.C0 

Temp. 26.3° Temp. 26.3° Temp. 
R. Temp. 26° R. Temp. 24.5° R. Temp . 24.5° 
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- 7*515 - 
) APPENDIX 5 
Table 1.17 Charge and Discharge Data (1.100 acid) 

Battery Number 17 

Date 1/25/53 

CCV(m) 

Date 1/25/53 

cc acid added 
CCV(m) 

Cell 1 Cell 2 Cell 3 

0.175 0.125 0,31 

Dumped and Drained of Electrolyte 

500 548 500 
-0.56 -0*635 -0.71 

PRE-TEST CHARGE 

Date 1/26/53 

Cell temperature 24.5° 25.2° 24.8° 
Room temperature 24.6° 24.6° 24.6° 
OCV(m) -0.485 -0.10 -0-57 
Special gravity Not floating Not floating Not floating 

Charges for 1 hour at 5 amp 

hr. min. sec. Volt Temp. Volt Temp, Volt Temp. 

0 0 0 -0.485 24.5° -.10 25.2 -0.57 24.8 
0 1 30 0.50 0.29 0.73 
0 9 0 0.46 0.26 0.77 
0 20 0 0.61 24.7 0,25 25.4 1.12 25.3 
0 31 0 0.74 24.9 0.25 25.5 1.45 25.8 
0 42 0 1.19 25o3 0.25 25.6 1,70 26.2 
0 52 0 1.35 25.7 0.25 25.8 1.89 26.6 
0 58 0 1.44 26.1 0.25 25.9 1.99 27.0 *] 0 0 26.15 25.8 27.1 

R. Temp. 25° R. Temp. 25° R. Temp , 25° 
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APPENDIX 5 
Table I.17 (sheet 2) 

Battery Number 17 (Cont^d) 

Date 1/26/53 

CCV(m) 
Specific gravity 
Temperature cell 

7*516 - 

PRF-'.EST DISCE5RGE 

Cell 1 

0.425 
Not floating 
26.3 

Cell 2 

0.03 
Not floating 
26.1 

Cell 3 

0.47 
Not floating 
27.3 

Cell 

Discharged at 5 amps to 1 volt 

Cell 2 

Will not sustain 
5 amp discharge 

Cell 3 

Min. Volts Temp. Min. Volts Temp. Min. Volts Temp 

0 
1/60 0

 0
 

0
 i—

1 

26.3 0 -0.32 26.1 0 
1/60 

0.38 
0.08 

27.3 

Will not sustain 
5 amp discharge 

Will not sustain 
5 amp discharge 

Watt hours 0,00 0*00 OoCO 
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7.517 # appendix 5 
Talole 1,17 (sheet 3) 

Battery Number 17 (Cont'd) 

Date 1/26/53 "JEST CHARGE 

Cell 1 Cell 2 Cell 3 

Cell temperature 26.6 26.1 26.8 
Room temperature 25° 25°" 25° 
OCV(m) 0.29 0.01 0.36 
Specific gravity Not floating Not floating Not float: ing 

Date 1/26/53 Charged at 5 amps for 2 hours 

hr. min. sec. Volt Temp. Volt Temp. Volt Temp. 

0 0 0 0.29 26.6 0.01 26.1 0.36 26.8 
0 0 1.27 0.17 2.02 

AD--X2 added 
0 3 0 26.6 — 26.2 — 27.0 

Mg3'04 +Na2S0;;. 
c 30 1.51 26.6 0.22 26.2 2.11 
C 8 0 1.52 26.7 0.23 25.9 2.12 27.2 
0 10 0 1.53 ~ 0.23 -- 2,12 
0 11 0 26.8 — 26.2 27.2 
0 20 0 1.62 27.1 0.23 26.1 2.11 27.6 
0 30 0 1.79 27.2 0.23 26.2 2,11 27.9 
0 40 0 1.82 27.4 0.23 26.3 2.10 28.2 
0 50 0 1-99 27.8 0.23 26.6 2.09 28.4 
0 60 0 2.03 28.1 0.23 26.7 2.09 28.6 
1 10 0 2.04 28.4 0.23 26.8 2.08 28.8 
1 20 0 2.04 28.8 0.23 27.2 2.08 29.2 
1 30 0 2.03 29.4 0,23 27.4 2.06 29.3 
1 40 0 2.03 30.0 0.23 27.7 2.07 29.6 
1 50 0 2.02 30.1 0.23 27.8 2.07 29.8 
1 58 30 2.02 __ 0.23 2.06 .— 

1 60 0 — 30.4 — 28.1 — 30.0 





APPENDIX 5 
Table 1.17 (sheet *0 

Battery Number 17 (Cont ?d) 

1/26/53 

Cell 

- 7c5l8 

TEST DISCHARGE 

Cell 2 

CCV(m) 
Specific gravity 
Temperature cell 
Room temperature 

1.33 
Just floats 
30.1 
23,3°C 

0.10 
Just floats 
28.0 

Cell 3 

1.81 
No float 
29.1 

Discharges at 10 amps to 1 volt 

.Time Volts Temp. T ime Volts Temp. Time Volts Temp. 

CCV 0.07 23.4 OCV 1.78 29.5 
ocv, 1.80 30.1 Will not sustain 5 amp 2 sec. 1.50 
15 1.34 discharge 15 sec. 1,42 
30 sec. 1.00 30.4 30 sec. 1,34 

57 sec. 1.00 29*6 

Watt hours 0*11 

Room temperature 25.5°9 

0 «00 0* 21 
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£ APPENDIX 5 
WTable 1.17 (sheot 5) 

7.519 - 

Battery Number 17 (Cont?d) 

1/27/53 

OCV(m) 
Specific gravity 
Cell temperature 
Room temperature 

Min. 

Cell 1 

Volts 

1.07 

RECOVERY DISCHARGE 

Cell 1 Cell 2 

1.07 
floating 
25.1° 
26° 

0.005 
floating 
25.5° 
26° 

Cell 3 

1.22 
Not floating 

25.2° 
26° 

25.1 
Below 1.00 volt 
in 2 sec. 

Discharged at 5 amps to one volt 

Cell 2 Cell 

Temp. Fin, Volts Temp. Min. 

0 0,005 25.5 
Will not sustain 
5 amp discharge 

Volts Temp. 

1.22 25.2° 
Below 1.00 volt 
in 1 sec. 

0 
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APPENDIX £ 
Table lcl8 Charge and Discharge Data (lo100 acid) 

Battery Number 18 

Date 1/25/53 

Cell 1 Cell 2 Cell 3 

CCV(m) 1.265 1.405 1.39 

Date 1/25/53 Dumped and Drained of Electrolyte 

cc of acid added 718 734 694 
OCV(m) 1.315 1.412 1.392 

Date 1/26/53 HIE-TEST CHARGE 

Cell temperature 24.3°C 24.8°C 25.1°C 
Room temperature 24.3°C 24.8 24.8 
OCV(rn) 1.530 1.420 falling 1.405 falling 
Speed .fic gravity 1.067 1.094 1.088 

Charged for 1 hour at 5 amp 

hr, min sec. Volt Temp. Volt Temp. Volt Temp. 

0 0 0 1.500 24.3°C 1.375 24.9°C 1.335 25.1°C 
0 0 15 2.38 2.00 2.01 
0 0 30 2.10 2.025 2 3 025 
0 1 0 2.085 2.045 2,045 
0 3 0 2.100 2.115 2.105 
0 o 0 2.115 2,155 2.145 
0 12 0 24.7 25.0 25-3 
0 15 0 2.105 2.155 2.145 
0 30 0 2.105 24.9 2.160 25.C 2.155 25.3 
0 45 0 2.105 25.0 2.155 25,0 2.165 25.3 
0 53 0 2.10 2.155 2.165 
0 59 30 2.095 25.1 2.155 25.2 2.165 25.6 
1 Of f' ■ Change 25.1 25.2 25.6 
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APPENDIX £ 
Table 1,18 (Sheet 2) 

Battery Number 18 (Cont ) 

1/26/53 B,E-TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

CCV(m) 1.985 2.020 2.020 
Specific : gravity 1,050 1.103 1,092 
Teruperal ;ure cell 25.2°C 25.3°C 25.6°C 

Discharged at 5 amps to one volt 

Cell 1 Cell 2 Cell 3 

1-Ha. Volts Temp. Min. Volts Temp. Min. Volts Temp. 

0 1.930 25.2 0 1.995 25.6° ocv 1.985 26.1 
5 sec. 1.940 5 sec. 1.960 5 sec. 1.955 
30 sec. 1.920 30 sec. 1.940 30 sec. 1.94 
1 1.915 2 1.925 1.935 
3 1.900 5 1.925 

25»7° 

*3 1.925 
6 1.88C 9 1.920 7 1.920 26.0 
9 1.865 14 1.910 15 1.910 
12 1.860 22 1.395 21 1,900 
15 1.845 30 1.875 27 1.385 
18 1.835 34 1.860 30 1.880 
23 1.825 39 1.820 36 1.850 
27 1.800 

^30 
1.735 39 1.835 

31 1.750 1.25 41 1.755 

?2?30 
1.720 41:39 1.00 25,8 41:15 1.670 
1.700 412*30 1.290 

33 1.650 41:40.9 1.00 26.1 
33*,3Q. 1.50 
33:40 1.26 
33:50 1.06 
33:52.3 1.00 25.6°C 

Watt hours 5.16 6.53 6.55 
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7 o5>22 
(Sheet 3) 

Battery Number 18 (Cont’d) 

1/26/53 r°EST CHARGE 

Ceil 1 Cell 2 Ce >11 3 

Cel.l temperature 25.6° C 25 ,9°C 26.0°C 
Room Temperature 26.0° c 26 ,0°C 26.0°C 
OCV(m) 1.905 If 955 1. 935 
Specif: ic gravity 1.055 It 100 1, ,090 

Charged at 5 amps for two hours 

hr. min„ sec * Volts Temp. Volts Temp. Volts Temp. 

0 0 0 1.900 25.6°C 1.950 26.0°C 1.940 26.1°C 
0 0 15 1.960 1.980 1.980 
0 1 0 1.985 2.005 1.995 
0 3 0 2.035 25.7 2.065 25.9 2.045 26.2 
0 / 

M- 0 2.045 25.7 2.085 25.9 2.070 26.2 
AD-X2 added. 

0 7 0 2.055 2.085 2.080 
0 (' 30 25.7 25.7 26,2 
0 8 0 25.7 25.7 26.2 

MgS04+Na2304 
0 3.1 0 2.060 2.095 2.080 CAU.UJ 

0 11 30 25.7 25.9 26.3 
0 30 0 2.085 25.9 2.140 26.0 2.125 25.4 
1 0 0 2.075 2.165 2.175 
1 8 0 27.0 26.3 26.2 
1 30 0 2.060 28.8 2.175 27.0 2.175 26.7 
1 45 0 2.060 29.5 2.180 27.2 2.180 26.9 
1 43 0 2.060 30.1 2.180 27,3 2.180 27.0 
2 0 0 2.060 30.5 2.185 27.8 2.185 27,2 

Final ■ temperature 2 30.5 27.8 27.2 
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) A APPENDIX H 
W Table 1.18 (Sheet 4) 

- 7.523 - 

Battery Number 18 (Contsd) 

1/26/53 TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

OCV(m) 1.975 
Specific gravity 1.050 
Temperature cells 31° 

2.055 
1,110 

28s 

2.055 
•lol05 
27° 

Discharged at 10 amps to 1 volt 

Cell 1 Cell 2 

Min. Volt Temp. Min. Volt 

oov 1.940 31.8 ocv 2.010 
5 sec. 1.830 5 sec. 1.910 
1 1,820 30 sec. 1.830 
3 1.810 31.0 4 1.870 
6 1.795 31.0 3 1.860 
10 1.780 12 1.855 
15 1.745 31.2 15 1.845 
18 1.725 31-3 18 1.840 
20 1.700 21 1.840 
21 1.680 24 1.830 
22 1.660 31.6 27 1.820 
23 1.640 30 1.805 
24 1.610 33 1.795 
25 1.575 31.8 Qr 1.785 
26 1.510 37 1.770 
26:15 1.480 39 1.755 
26:30 1.450 41 1.710 
26:45 1.395 31.8 klzjO 1.670 
27 1.32 ■41:45 1.645 
27:15 1.25 42 1.53 
27:30 1.18 42:30 1.23 
27:45 
27:55 

1,08 
1.00 31.5°C 

42:44.9 1.00 

Temp. 

28.2 

28.2 
28.2 
28.2 
28.3 

23.3 

28.3 
28.3 

28„3 

23.4 
23.4°C 

tfatt hours 7.93 12,93 

Cell 3 

Min. Volt 

otv 2.000 
10 sec. 1.93 
30 sec. 1,910 
1 1.900 
4 1.895 
7 1.890 
10 1.885 
13 1.880 
15 1.875 
19 1.865 
23 1.860 
27 1.850 
29 1.840 
31 1.835 
33 1.830 
34 1,825 
36 1.815 
37 1.800 
38 1.790 
39 1.775 
39:30 1.760 

4° 1,740 
40:0.5. 1.720 
40:30 1.700 
40 :>5 1.66 
41 1.52 
41:15 1.30 
41:25 1.21 
41:30 1.10 
41:33.6 1.00 

12.79 

Temp. 

27.8 

27.8 

27.9 

28.0 

28.0 

28.2 
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APPENDIX 5 
Table 1.18 (Sheet 3) 

Battery No. 18 (Cont3d) 

1/27/53 RECOVERY DISCHARGE 

Cell 1 Cell 2 Cell 3 

COV(m) 1.195 1.950 1.945 
Specific gravity 1.045 1.105 1.100 
Temperature cell 25.8°C 26„0°C 26.4°C 
Room temperature 25.8°C 25.8 2 5.8 

Cell 1 

Discharged at 5 amps to one volt 

Cell 2 Cell 3 

Min, . Volts Temp. Min. Volts Temp. Min. Volts Temp. 

0 1.205 25.9 0 1.96 26.0 0 1.95 26.5 
0 1.000 5 sec. 1.86 5 sec. 1.90 
30 sec® fell right 30 sec. 1.84 30 sec. 1.88 
1 off 1 1.83 \ 1.86 

3 1.82 3 1.84 
c 
J 1.77 5 1.82 
6 1.745 7 1.72 
7 1.48 7:30' 1.35 
7:10 1.31 7:4 0 1.32 

’7.30 1.26 7?50 1.28 
..? : 45 • 1.10 8 1,21 
7:49 1.00 26.0 8; 10' 1.10 

8:13 1.00 26.5 
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APPENDIX 5. 

> • Table 2C19. Charge and discharge data (distilled water) 

Battery Number 19 
Dates 1/26/33 

OCV(m) 

Cell 1 Cell 2 Cell 3 

0.162 0.195 1.215 

Date: 1/26/53 Dumped and drained of electrolyte 
Filled with Distilled Water 25.0° 

CC of water added 
OCY(m) 

293 250 
0.145 0.18 

350 
1.185 

EKE-TEST CHAKGE 

Date: 1/27/53 
Cell Temperature 
Doom Temperature 
OCY(m) 
Specific Gravity 

25.2°C 
26.5 

.14 
Floating 

25.2°C 
26.5 

.16 
Not floating 

25.0°C 
26.5 
1.04 

not floating 

Charged for 1 hour at 5 amp 

hr. min. sec. volt. temp. volt. temp. volt. temp 

0 0 30 2.29 2.30 2.28 
0 1 00 2.24 2.28 2.23 
0 2 00 2.25 2.28 2.22 
0 3 00 2.25 25.3 2.28 25.4 2.22 25.0 
0 6 00 2.25 25.6 2.26 25.7 2.20 25.3 
0 15 00 2.26 26.1 2.265 26.1 2.20 25.8 
0 30 00 2.26 26.9 2.265 26.8 2.19 26.2 
0 4o 00 2.265 27.3 2.26 27.1 2.185 26.8 
0 50 00 2.265 27.6 2.26 27.4 2.18 27.0 
0 58 00 2.26 27.8 2.26- 27.7 2.17 27.1 
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- 7.526 - 

Table 2.19 (sheet 2) 

Battery Number 19 (Continued) 
Date: 1/27/53 

FEE-TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

OCV(m) 1.98 1.98 1.95 
Specifi c gravity floating floating floating 
Temperature of Cell 27.8°C 27.8°C 27,2°C 
Room temperature 26.5 26.5 26.5 

Discharged at 5 amps to one volt 
Cell 1 Cell 2 Cell 3 

Min. Volts Temp. Min. Volts Temp. Min. Volts : 

:05 1.87 :05 1.75 27.6 :05 1.75 5 
:30 1.84 :30 1.70 :30 1.71 

1:00 1.83 :45 1.68 1:00 1.69 
2 1.81 1:00 1.67 2 1.43 
3 1.80 2 1.63 3 1.38 
4 1.79 3 1.35 4 1.33 
5 1.78 4 1.38 5 1.30 
6 1.77 7 1.32 6 1.30 
8 1.7^5 8 1.28 6:15 i.4o 

11 1.70 10 1.20 7 1.38 
15 1.60 12 1.13 9 1.32 
20 1.45 14 1.10 10 1.30 
24:10 1.00 15:41 1.00 13 1.20 

19 1.10 
19:12 1.00 

Final Temperature 29.2°C 27.9°c 

3.29 1.71 2.07 Watt hours 
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APPENDIX 5* Table 2019 (sheet 3) 

Battery Number 19 (continued) 
Date: 1/27/53 

TEST CHARGE 

Cell 1 Cell 2 Cell 3 

Cell temperature 33 -0°C 33.3°C 33.3°C 
Room temperature 27.2 27.2 27.2 
OCV(m) 1.90 1.90 1.86 
Specific gravity floating floating floating 

Charged at 5 amps for 2 hours 

Hr. Min. Sec. Volts Temp. Volts Temp. Volts Temp. 

0 0 15 2.04 2.04 2.00 
0 1 30 2.08 28.0 2.08 28.3 2.04 28.3 
0 3 00 2.10 28.0 2.10 28.5 2.0 6 28.3 

M^SOk + Na2S0]i added 
0 4 30 & 2 .12 27.8 2.12 28.4 2.08 28.3 

Treated x ’jit h AD--X2 
0 7 00 2.14 27.8 2 .14 28.2 2.09 28.2 
0 10 00 2.16 28.0 2.16 28.3 2.11 29.0 
0 20 00 2.22 28.0 2 .24 28.6 2.14 29.0 
0 35 00 2.24 28.5 2.25 29.0 2.16 29.0 
1 00 00 2.26c 29.2 2.25 29.3 2.155 29.3 
1 19 00 2.26 29.8 2.25.5 29.8 2.16P 29.7 
1 38 00 2.27 30.0 2.26^ 30.0 2.17 29.8 
1 45 00 2.27 30.2 2.26 30.1 2.17 30.0 
1 59 00 2.27r 30.4 2.265 30.3 2.13 30.1 
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APPENDIX 5« Table 2019 (sheet 4-) 

Battery 19 (continued) 
Date: 1/27/53 

TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

OCV(m) 2.01 2.01 1.99 
Specific gravity 1.075 floating floating 
Temperature of cell 30.5°C 30.5°C 30.2°C 
Boom temperature 28.0°C 28.o°c 28.o°c 

Discharged at 10 amps to 1 volt 

Min. Volts Temp. Min, Volts Temp. Min, Volts Temp. 

:05 1.84 :05 1.77 30.0 :05 1.80 29.5 
:30 1.79 1:00 1.70 :30 1.78 

1:00 1.77 2:00 1.68 2:00 1.74 
2 1.75k 5 1.63 5 1,70 
3 1.72' 10 1.51 11 1.61 
7 1.66 15 1.38 15 1.52 
8 1.65 20 1.17 20 1.39 

10 i.6l 21 1.12 25 1.25 
12 1.57 22 1.08 30 1.08 
15 1.47 23 1.04 32 1.04 
20 1.25 24:01 1.00 31.0 33:22.5 1.00 31.0 

24‘,56.5 1.00 30.5 

Watt hours 8,03 6.12 5o71 Watt hours 



I 

( 



- 7.529 - 

APPENDIX 5C Table 2019 (sheet 5) 

Battery 19 (continued) 
Date: 1/28/53 

RECOVERY DISCHARGE 

Cell 1 Cell 2 Cell 3 

ocv(m ) 1.91 1.90 1.86 
Specific gravity 1.075 1.040 1.050 
Cell temperature 28,o°c 28.0°C 27.6°C 
Room temperature 26.5 26.5 26.5 

Discharged at 5 amps to 1 volt 

Cell 1 Cell 2 Cell 3 

Min. Volts Temp. Min. Volts Temp. Min. Volts Temp. 

:05 1.78 :05 1.74 27.8 :05 1.72 27.0 
:30 1.73 :30 1.70 :3 0 1.68 

1:00 1.70 2:00 1.66 2:00 1.60 
2 1.68 3 1.64 5 1.52 
5 1.60 5 1.60 10 1.34 

10 1.40 10 1.46 15:09 1.00 27.5 
15 1.26 15 1.33 
20 1.18 20 1.25 
25 1.04 25 1.18 
25:33 1.00 28.0° 30 1.05 

30:48 1.00 28.2 
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APPENDIX 5. 

Table 2*20. Charge and i discharge data (distilled water) 

Battery Number 20 

1/26/53 Cell 1 Cell 2 Cell 3 

OCV(m) 1.25 1.235 1 = 235 

Date 1/26/53 Dumped and drained of electrolyte 
Distilled water 25.0° 

CC of water added M+9 5*+2 *+80 
CCV(m) 1.27 

PRE-TEST 

1*275 

CHARGE 

1.225 

Date 1/27/53 
Cell temperature 25.1°C 25.55uc 25*07 C 
Room temperature 2b. 5° 26.5° 26,5° 
OCV(m) 1,00 0.660 0,980 
Specific gravity Not float 

Charged for 1 

ing Floating 

hour at 5 amp 

Floating 

hr. min. sec. Volt Temp, Volt Temp. Volt Temp 

5 0 2,12 2.09 2.08 
10 0 2.10 2.11 2.09 
16 0 2.11 25.18 2.11 25.55 2.10 25*30 
27 0 2.11 25.38 2 .,11 25*70 2.10 25ob 
36 0 2.11 25*55 2.11 25.68 2.10 25.5 
51 0 2.11 25.85 2.12., 26,0 2.10 25.6 
58 0 2.10 2,115 2.09 

0 0 26.0 26.1 25.7 
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APPENDIX 50 Table 2.20 (sheet 2) 

Battery Number 20 (Cont d) 

1/27/53 PRE-TEST DISCHARGE 

QCV(m) 
Specific gravity 
Temperature of cell 
Room temperature 

Cell 1 

1.98 
floating 

26.0 
25.5 

Cell 2 

2.0 
floating 

26ol 
25.5 

Cell 3 

1.99 
floating 

25.7 
25.5 

Discharged, at 5 amps to one volt 

Cell 1 

Min. Volts Temp. 

0 1.98 OCV 
1 1.86 
0 u 1.83 

10 1 o 80 25.9 
17 1.77 26.0 
24 1.74 26.0 
27 1.72 26.05 
32 1.68 
35:15 1.20 
3 5s 26 1.00 26.2 

Room Temp. 25.5 

Cell 2 

Min. Volts > Temp 

o 1.98 26.1 
5 sec 1.92 

3 1.89 
15 1.85 26.12 
30 1.78 26.15 
34 1.55 
34230 1.30 
34t 57 1.00 26.3 

Room Temp. 27° 

5.27 

Cell 3 

Min. Volts Temp 

0 lo96 25.8' 
5 sec 1.89 
13 I083 
21 1.80 
25 1.79 
30 lo77 
36 1.68 
38 1.20 
38:15 1.00 26.1 

Room Temp. 27.5 

5.69 Watt hours 5.1 4 
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APPENDIX 5. Table 2o20 (sheet 3) 

Battery Number 20 (Cont'd) 

1/27/53 TE ST CHARGE 

Cell 1 Cell r2 Cell 3 

Cell temperature 26 .3° - 26*5-'° ' 26. 2° 
Room temperature 27 .0 27 27 

86 OC V(m) 1 .88 l,1 90.-- 1. 
Specific gravity floating floating''' floating 

Charged at 5 amps for two bx)urs - 

hr . min. sec. Volts Temp. Volts 'Tump,* — ~ Volts Temp • 

0 0 0 1.88 26.3 1.90 26A 1.86 26.2 
0 2 0 1,98 26.3 2.00 26.4 1*99 26.2 
0 3 0 2.02 26.3 2.05- 26.4 2.02 26.2 
0 
0 

5 
7 

0 
0 

(AD-X2 added) 
(MgS04+Na2S0^ ) 

0 9 0 2.09 26.3 2.07 27*3 ^2.08 25*5 
0 18 0 2.11 26.5- 2.09 28.0 2.09 25*7 
0 35- 0 2.15- 26.65 2.11 27.5 2® 10 25*9 
1 1 0 2.15- 27.1 2.12 . 27d 2.11 26.3 
1 31 0 2,15 27.7 2.12? 27,3 2.12 26.7 
1 58 2.16 28.0 2.15- 27*5- 2.13 26.8 
2 0 0 28 27*5- 27*0 

Room Temp. 28 Room ! remp. 28 Room Temp. 2 
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APPENDIX 5e Table 2.20 (sheet 4) 

Battery Number 20 (Cont*d) 

1/27/53 TEST DI SCHARGE 

Cell 1 Cell 2 Cell 3 

OCV(m) 2.03 2.05 2.03 
Specific gravity ic05o 1.065 1,065 
Temperature of cell 28° 27^4- 26.9 
Room temperature 26° 26° 26° 

Discharged at 10 amps to 1 volt 

Cell 1 Cell 2 Cell 3 

Min. Volt Temp0 Min, Volt Temp* Min. Volt Temp 3 

0 2.03 
1.99 27.5- 20 sec 1.79 28.0 0 0 1*97 26.7 

2 1.68 5 sec 1.90 5 sec 1 e 88 
5 1.62 4 1.86 9 1.82 
7 1.56 25- 1.77 23:12 1.76 
15 1.50 3P lo72 28 lc73 
22 1.5-7 35- l065 35- 1.65 
29 1.5-0 37 l055- 

39 » 
1.50 

35 1.50 39 1.35- 39:43 1.00 
3b 1.20 39s 58 1.00 
36:17 1.00 28.7 

O
- 

O
- 

CVJ 27® 2 

Room T emp. 27. 5 Room Temp. 27.5 Room Temp. 27 o 5 

Watt hours 9.13 11.61* 11.56 
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APPENDIX 5. Table 2.20 (sheet 5) 

Battery Number 20 

1/28/53 

(Cont'd) 

RECOVERY DISCHARGE 

Cell 1 Cell 2 Cell 3 

OCV(m) 1.88'’ 1.90^ 1.90 
Specific gravity floating 1.070 1.070 

26.76 Cell temperature 27.80 26.96 
Room temperature 26 26 26 

Discha rged at 5 amps to one volt 

v> c ell 1 Cell 2 Cell 3 

Min. Volts Temp. Min o Volts Temp. . Min. Volts Temp. 

0^ 1.88^ 27 c 8 0 1.91 26.8 0 1.90 26.li-5 
15 sec 1.81 27 o 8 5 sec 1.8^- 5 sec 1.8^ 
3 1.76 3 1.73 5 1.7*1 
9 1.55 6 1.58 8s30 1.33 
9:30 1.25 8 1.13 9 1.2^ 
10 1.10 8 s 10 1.00 2b o 9 901 1.00 26 A 
10 s 10 1.00 26.7 

Room Tempo 26° Room Temp. 
,0 

2b Room Temp. 26° 

♦ 
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APPENDIX 50 , , v 

Tabic 2 „ 210 Charge and discharge data (distilled water) 

Battery Number 21 

1/26/53 Cell 1 Cell 2 Ceil 3 

OCV (m) 0.035 0o07 1.295 

Date 1/26/53 Dumped and drained of electro.1 -yte 
Distilled water 25 o0° 

CC of ‘ water 1 added 625 5^7, 597, 
OCV ( m) 0o03 0.0o5 1,245 

PRE-TEST CHARGE 

Date 1/27/53 
Cell temper ature 2’5c 3°C 25c6°c 25,3°C 
Room temperature 25.9° 25,9° 25c9° 
OCV ( m) oQ7 0O5 1*23 

falling 
Specific gravity Not floa ting Not floating Not floating 

Charged for ! 1 hr at 5 amp 

hrc min o eec. Volt Tempo Volt Temp. Volt Tempo 

0 0 00 ,065 25o3° ?06 25.7CC 1?04 25,9°C 
falling 

0 0 5 2*75 2,10 2t:o6 
0 0 30 2,13 2,00 2,05 
0 1 0 2.30 1 « 9^r- lc99 
0 5 0 2Q 26 1:995 2.01 : 
0 10 0 2 a 24 2.025 2.vo4 ; 
0 15 0 2n23 25*3 2.04 26.0 2a06 !26b0 
0 23 0 2C23 20o4 2do6 . 
0 3° 0 2,235 26.1 2,04 26.4 2,06 26.2 
0 40 0 2,240 26,4 2,040 26,3 2,060126,3 
0 50 0 2,240 26.7 2.045 26I& 2.06526,6 
0 59 0 2*245 26.3 20o6o 26.7 2.07526.3 
0 60 0 Off Cl large 

Fina] . temperature 26.9°c 2603°C 26o3°C 
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APPENDIX 50 Tabic 20210 (sheet 2) 

Battery Number 21 (Cont1l) 

1/27/53 PRE-TEST DISCHARGE 

OCV (m) 
Specific gravity 

Temperature of cell 
Room temperature 

Cell 1 

1*93 
Not floating 

26.9 
25,5 

Cell 2 Cell 3 

10955 1c96o 
Not Not floating 
floating 

26.7 26.7 
25*5 25o5 

Di scharged at 5 amps to one volt 
Cell 1 Cell 2 Cell 3 

M.in0 Sec. Volts Temp. Kin. Volts Temp, Min* Volts Temp 

00 i„96 OCV 0:00 lo93 26 c6 0:00 1*935 

0
 

r-- 
CVI 

°5 i.S6_ 26.6 0:05 1,69 0:05 1.66 
30 i0635 0:30 1.66 0:30 1.675 

1 oo i062 1:00 loS? 1:00 1,66 
2 00 1„60 2:00 1,66 2:00 1,657 
4 oo< 1*771 4:00 lc64 4:00 1-645 
7 00 1,745 26 0 6 7:00 i; 63 7:00 i;64 27,0 

10 00 1,72 10:00 1 ’ 62 26?6 10:00 1^63 
12 00 1?70-; 15,00 1‘60 15:00 1,62 27?0 
1,4 00 1,67' 19 s 00 1:765 26.6 20:00 1,60 
16 00 1?0 24:00 io7^ 25:00 1-795 27.0 
16 00 Mp 26.9 27:00 1o72 26 0 9 26:-CO 1.16 
2_ 00 ic 5°-; 26:00 1.60 30; 00 1,775 
22 00 1,52 26:10 lo10 33:00 i;76 
23 00 1.44 26:14 1,00 26.9 35:00 1,725 
23 15 1-25 36:00 1*70 
23 26 It 00 26.9 37:00 1,635 

37:30 1:26 
37:45 I009 
37:46 lr00 27,1 

Room temperature 260 9 26,9 27ol 

4*22 5o 6b 

♦ 

'Jatt hours 3.29 
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APPENDIX 5. Table 2.21. (sheet 3) 

t 
Battery Number 21 (cont?d) 

1/27/53 TEST CHARG-E 

Cell 1 Cell 2 Cell 3 

Cell temperature 
Room temperature 27.2°C 27,2°C 27,2°C 
OCV (m) 1,330 1.355 3 -.340 
Specific gravity Not floating Not floating Not floating 

Charged at 5 amp s for two hour s 

hr. min sec0 Volts Temp. Volts Temp. Volts Temp0 

0 0 00 1,375 27.0°C i;«5o ro
 

0
 0 0
 

1,345 27„3°C 
0 0 05 2o00 10 90 1.90 
0 0 30 2.03 1,905 1,90 
C 1 00 2eoy 1.92 1,92 
0 3 00 2,. 035 27o0 1,94 27 cl 1.94 27.2 
3:3 0 to 6 ;.00 (AD-OS 1 added) HpiSOlj+rfon 30), ?.dded 

0 6 30 20115 1.93 lo93 
0 7 00 27?5 27,0 27,2 
0 3 30 29o0 
0 10 00 2,135 29,6 2.000 2613 2?000 27,5 
0 15 00 2,16 29«5 2,02 2613 2.02 27.5 
C 32 00 2:245 2*1:3 2,045 27,0 2.040 27,7 
0 43 00 20265 23,0 2,075 27.0 2.030 27,3 
0 60 00 2.265 23.0 2a030 27,1 2,090 27,9 
0 75 00 2.275 23„2 2,10 0 27,2 2.100 23,1 
0 90 00 2.230 23,5 2.115 27.5 2,115 23; 1 
0 ll4 00 20 230 23.3 2.125 23 o0 2,120 23.5 
0 119 00 2.230 23 0 3 2.125 23.0 2.o 120 23.6 
0 120 00 off charge 

Final temperature 23.9 23.0 23 c 6 

♦ 





APPENDIX 5. Table 20210 (sheet 4) 

% 
Battery Number 21 (cont*d) 

1/27/53 test: discharge 

Cell 1 Cell 2 Cell 3 

OCV (m) lc995 i;965 1o965 
Specific Gravity 1?035 1:045 Not floating 
Cell temperature 22,9 28.0 26^5 
Room temperature 26,5 26.5 26.5 

Discharged at 1 0 amps to 1 volt 

Cell 1 Cell 2 Ce: LI 3 

Min, Volts Temp. Min. Volts Temp, Min„ Volts Temp, 

0 1,9^5 26,9 0. 1,95 26.0 0 1^94 26o2 
*0p 1,50 :05 1.66 :05 i;66_ 
:30 ie52 ipO l066 :30 !o64§ 
is 00 1,50 1:00 i;65i 1:00 i;635 
2:00 le46 2:00 lc34„ 2:00 I0S2 
1:00 1.46 3:00 1:63/ 6:00 i;gi5 
4:00 1144 5:00 1.63 28.0 9:00 lo60 26.2 

oo 1,43 7:00 1.62 26,0 15:00 l,7$c 
6:00 1,39 10:00 1.61. 20 x 00 1,76^ 26c3 
7:00 io3^ , .28.9 15:00 1.795 28.0 25:00 i:75 26.4 
6:00 1.37 20:00 i;778 30:00 io73 
9:00 1^36, 25:00 i;?5g 33:00 I.72 26.5 
.0:00 i035° 29,1 26:00 l‘74 26,2 35:00 i;7o 
.2:00 io33 30:00 i;73c 37:00 1.66 
.4:00 1,29 29c5 33:00 i07o5 19:00 l ;,65i_ 26.6 
L 6: oo l026 36:00 i;66 26.3 40s00 l0 6i-> 
.6:00 1*22 37:00 I063 4l:00 1:50 
.6:30 la2l5 36:00 i;s6 4l: 10 i:,42 
-9:00 1.20 36:30 1^52 4l: 20 1^26 
-9^30 10I6 19:00 lo30 4l:30 lo20 
!0:00 l0l6 19:10 i;23 . 4i?4o i:i3 
?3:00 i;i37 39:20 1:15 41:47 1.00 2606 
’.4:00 i.ii 30o0 39:30 lo00 26,4 
’5:00 1,077 
’.6:00 I0O57 
7:00 io02 
-7 s29 1.00 
’inal temperature 30d 26 o 4 26.6 

Watt hours 5.88 11,57 12.16 



I 



7.539 
.APPENDIX 5, Table 2.21. (sheet 5) 

Battery Number 21 (cont’d) 
1/28/53 

RECOVERY DISCHARGE 

Cell 1 Cell 2 Cell 3 
OCV (m) 1.885 1.86 1.865 
Cell temper atm. re 27.3°C 27.8°C 23,0 
Room temperature 26»5°C 26.5°C 26*5 

Discharged at 5 amps to one volt 

Min. Volt Temp Mih Volt Temp Min Volt Temp 

0:00 1.885 27.3 OsOO 1.855 27.6 0.00 1.865 27.8 
:05 1.720 :C5 1.805 :05 1.810 

:■ ;30 1.680 :30 1.785 :30 1.785 
1:00 1.660 1:00 1.770 2 5 00 1,715 
2:U0 1.610 3:00 1,725 
3 s 00 1.625 3:00 1.710 5:00 1,700 
1: 00 l.6o5 6:00 1.720 6:00 1.675 
5:00 1.590 9:00 1.665 27.6 7:00 1.615 
6:00 1.56 5 11:00 1.215 8:00 1,595 
7:00 1.555 11529d 1,000 8:30 1.3I0 
9 • oo 1,3 o5 27.7 8:1 >5 1.285 

10:00 1.185 9:00 l.25o 
11:00 1.165 9:15 1.190 
12:00 1.UU5 9:2 7«8 1.000 27.8 
13:00 1.1.20 
il:oo 1.390 
15:00 1.360 
17:00 1.315 
18:00 1.290 
19:00 1.265 
20:00 1.215 
21:00 1.215 
22:00 1.195 
23:00 1.155 
2l:00 1.120 
25.: 00 1.075 
25:30 1.050 

25:57.9 1.000 
27o5°C 
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APPENDIX 56 

^ Table 2«220 Charge and discharge data (distilled water) 

Battery Number 22 
Date: 1/27/53 

OCV(m) 

Cell 1 

1.185 

Cell 2 

0.882 

Cell 3 

0.252 

Date 1/27/53 Dumped and drained of electrolyte filled with 
Distilled water at 25-6° 

CC water added 634 644 638 
OCY(m) 1.072 O.885 O.69 

PRE-TEST CHARGE 

Date 1/28/53 
Cell temperature 27.0°C 27.0 °C cl ;6.8°C 
Room temperature 26.8°C 26.8 C 26.8°. J 
OOV(m) 1.02 .89 • 77 
Specific gravity not floating not floating not floating 

Charged for 1 hour at 5 amps o 

br. min. sec. Volt 2 Temp. Volts Temp. Volts 1 Temp. 
0 0 30 1.98 3.5 4.0 
0 1 0 2.0 3-55 4.0 
c 2 0 2.0 4.3 4.4 
G 3' 0 2.0 5.0 4.6 
0 4 0 2.0 5.4 4.7 
0 5 0 2.0 27.0 5.4 28.0 4.7 26.8 
0 7 0 2.01 5.5 4.50 
0 9 0 2.01 27.0 5.7 29.0 4.2 27.0 
0 12 0 2.18 5.6 3.75 
0 15 0 2.18 27.1 5.14 30.0 3.22 27.6 
0 18 0 2.18 4.3 2.86 
0 20 0 2.18 3-75 2.78 
0 25 0 2.18 27.4 3.12 30.3 2.60 28.0 
0 30 0 2.18 27.7 2.86 30.4 2.51 28.4 
0 35 0 2.04 27.7 2.72 30.5 2.46 28.6 
0 40 0 2.20 2.58 2.39 
0 50 0 2.20 28.0 2.43 30.6 2.33 28.8 
0 58 0 2.21 28.0 2.72 30.6 2.32 29.O 

% 





APPENDIX 50 Tabic. 2C22 
- 7.5i|l - 

„ (sheet 2) 

Battery Number 22 (Cont’d) 
Date; 1/28/53 

ERE-TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

Specific gravity 
CCV(m) 
Temperature of room 
Temperature of cell 

not floating not floating 
1.92 1.78 

26,2°C 26,2°C 
28.1 30.6 

Discharged at 5 amps to one volt 

not floating 
l.7§ 

26.2°C 
28.2 

Min. Volts Min. Volts Min. Volts 
OCT 1.90 ocv 1.30 ocv 1.41 

:05 1.54 :Op gone :05 .4 
:30 I.56 at 3 s 

1:00 I.56 
2:00 1-57 
3 1.58 
4 1.582 
> 1.59 
6 1.61 
7 1.80 
8 1.79 

10 1.78 
15 1.77 
20 1.76 
30 1.72 
37:24 1.00 

Temperature 28.6°c 30.0 

Watt hours 5.14 0,00 OeOl 

% 



# 
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APPENDIX 5. Table 2.22 (sheet 3) 

Battery Number 22 (Cont’d) 
Date: 1/28/53 

TEST CHARGE 

Cell 1 Cell 2 Cell 3 

Specific gravity not floating not ; floating not . floating 
Room temperature 27.0" C 27.0 C 27. 0°C 
OCV(m) 1.82 1.24 1. 29 
■ Cell' temperature 28.5° c 29. ,6°c 29. 1°C 

Charged at 10 amps for two hours 

hr. min. sec. Volts Temp. Volts Temp. Volts Temp. 
30 1.86 2.68 2.53 

0 2 0 1.90 2.60 2.50 0 3 0 1.92 28.5 2.66 29.6 2.48 29.1 
MgSO^+N "-2S01 £ idded 0 5 o 1.94 28.5 2.47 29.8 2.44 29.3 

Treated . with AD-X2 0 8 o 1.96 28.8 2.40 29.8 2.34 29.6 0 12 0 1-97 2.32 2.CO 
0 15 0 1.98 23.6 2.28 29.8 1.96 30.2 
0 30 o 2.02 28.8 2.22 30.0 1.96 30.6 
C 45 o 2.05 28.9 2.20 30.0 2.00 30.6 
1 0 0 2.06 28.9 2.18 30.3 2.04 31.0 
T_ 4o o 2.08 29.2 2.16 31.0 2.07 31.5 
c. 0 0 2.10 29.6 2.16 31.0 2.08 31.8 





APPENDIX 5 Table 2„22 (sheet 

Battery Number 22 (Cont'd) 
Date: 1/28/53 

TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

OCV(m) 1.95 1.86 1.82 
Specific gravity floating not floating not floating 
Temperature of cell 29 *5°C 31.0 C 52,0°C 
Room temperature 26 

Discharged at 10 amps to < ene volt 

Cell 1 Cell 2 Cell 3 
Temp. 

Min. Volte Min. Volts Min. Volts 
:05 1.74 :05 1.38 :05 1.42 
:30 1.72 :30 1.33 :30 1.36 

1:00 1.70 :45 1.33 :45 1.32 
2:00 1.70 1:00 1.32 1:00 1.30 

5 1.70 2 1.26 2 1.19 
5 1.69 1.18 3:53 1.00 

10 1.68 4 1.08 
15 1.66 4:31 1.00 
20 1.65 
50 I.61 
4o 1.51 
52 1.40 
52:46 1.00 

Temperature 29.7°C 31.7°C 31.0°C 

Fatt hours 13.99 Oo92 0.78 



I 
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APPENDIX 5. Table 2S220 (sheet 5) 

Battery Number 22 (Coat’d.) 
Date: 1/29/53 

OCV(m) 
Specific gravity 
Temperature of cell 

Room temperature 

RECOVERY DISCHARGE 

Cell 1 Cell 2 

1.19 1.84 
floating 

26.9°C 
26.2 

Discharged at 5 amps to one volt 

not floating 
2o.9°C 
26.2 

Cell 3 

1.23 
not floating 

26.5°C 
26.2 

Min. 

:05 
.:30 

Cell 1 

Volts 

1.49 
1.48 
1.46 
1.44 
1.43 
1.10 

10:07 1.00 

Temperature 

Temp. Min. 

:05 
:20 

Cell 2 

Volts Temp. 

.40 

.28 

!?.2uC 27.0°C 

Min. 

:05 
:30 

Cell 3 

Volts Temp. 

•98 

26.8°C 



♦ 



APPENDIX 5. Table 20230 

Battery 23 
Date: 1/27/53 

OCV (m) 

- 7.545 - 

Charge and discharge data (distilled 
water) 

Cell 1 Cell 2 Cell 3 

OolO 9,12 1.2U5 

Date 1/27/53 Dumped and drained of electrolyte 

CC water added 
OCV (M) 

398 U98 
0.095 0.105 

PRE-TEST CHARGE 

Date 1/28/53 
Cell temperature 
Room temperature 
OCV (m) 
Specific gravity 

26° 

26° 
0.10 

Not floating 
0.08 

Not floating 

U06 
1.2U5 

26u 
26° 
J ,1U 

Not floating 

Charged for 1 hour at 5' amps 

hrs® min. seco Volts Tempo Volts Tempo Volts Temp. 

Q 0 0 Qe 10 26 0.08 25p3 l.lU 26 0 6 0 2.03 26 2.011 2 5c 3 2.02 26 0 2h C 2.06 26.15 2.06 26. It 5 2.0)*. 26.15 0 30 0 2.08 26.3 2.07 26.5 2.0u 26.h 
o h2 0 2.10 2,07 2,95 0 58 0 2.10 27 c 3 2.065 26.7 2,05 26.3 1 0 0 27.3 26.7 26.3 

Room temperature 26° 
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APPENDIX 5. Table. 2.23. (sheet 2) 

Battery 23 (Cont'd) 
Date* 1/28/53 

Pre-Test Discharge 

Cell 1 Cell 2 Cell 3 

Specific gravity 
OCV (m) 
Temperature of cell 
Room temperature 

Not floating 
1.9U0 

26 o 9° 
26.8 

Not floating 
1,92 

26o8° 
26.8 

Discharged at 5 amps to 1 volt 

Not floating 
lo92 

26.h° 
26.8 

Cell 1 Cell 2 Cell 3 

Min 0 Sec .Volts Temp Min, Sec. Volts Temp Milo Seco Volts Temp 

0 1.9U0 26.9 0 1.90 26.7 0 1*90 26.2 

0 5 1.86 n 5 1-85 o 5 1.85 
6 1,82 6 1-80 15 1U79 

25 1068 19 1*7U 23 lc-76 
26 1.28 2hthh loOO 26.8 28 lo71 
26:07 loOO 26.9 

31:26 
1*58 
1.00 26.2 

Room t temperature 26.8 26 25 a 

hours 3.83 3.U8 h.6h 



♦ 

♦ 



APPENDIX 5. Table 2.23, (sheet 

7.347 - 

3) 

Battery 23 (Cont'd) 
Date: 1/2 8/33 

TEST CHARGE 

Cell 1 Cell 2 Cell 3 

Cell temperature 26oh°C 26.0°C 26.0°C 
Room temperature 23.7 23.7 23,7 
OCV ( m) 1.860 lo340 1.830 
Specific gravity Not floating Not floating Not floating 

Charged at 10 amps to one volt 

hr. mirio sec* Volts Temp. Volts Temp. Volts Temp© 

0 0 0 1.860 260U° I08U 26.3° lo83 26.1 
0 1 0 1,96 1,92 1.92 
0 3 0 (AD.-X2) 26,4 
0 8 0 NgSP^+Na2S04 

added 
0 11 0 2,03 26.4 lo 99 27.2 2o00 23.9 
0 30 0 2*11 2606 2,06 27,1 2,04 26.0 
1 0 0 2.11 26.3 2.06 27.1 2*06 26*3 
1 30 0 2,12 27.6 2.07 26,9 2.: 06 26.3 
1 38 0 2,12 28 eO 2,07 27*3 2 c 08 26,7 
7 0 0 28,0 27o3 26,7 

Room temperature 27° 



♦ 
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9 APPENDIX 5. Table 2.23 (sheet K) 

Battery 23 (Cont'd) 
Date: 1/28/53 

TEST DISCHARGE 

OCV (m) 
Specific gravity 
Temperature of cell 
Temperature of room 

Cell 1 Cell 

1.960 la95 
Not floating Floating 

28»°C 27.0C 
27.5 27.5 

Discharged at 10 amps to one volt 

Cell 3 

1o9U5 
Floating 

m°c 

Cell 1 
Temp 28.0°C 

Cell 2 
26o8°C 

Cell 3 
26.3°C 

Min0 Volts Temp 

0 1.960 28° 
5/60 1.81 
5 10 80 

15 1.77 
2h 1.73 
28 lo71 
32 1©65 
3U?30 lo28 
3U?52 lc.00 27.! 

Min. Volts Temp 

0 lo93 26.8 
5/60. I08U 
9 I08O 

20 1o76 
27 1.70 
30 lo6l 
31 1.1*8 

1.00 27.1 

Min0 Volts Temp 

0 lo92 26.3 
5/60 , 1.8U 
9 1.80 

18 1»77 
28 lo72 
32 I069 
35 I062 
3t ■ 1.2U 
36;j.9 IcOO 26.7 

Temperature 25e5° 26.5 '605 

VJatt hours 10.07 9.25 10.58 



* 
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# APPENDIX 5. Table 2.23, (shoot 5) 

Batter}*- 23 (Cont'd) 

Date: 1/^33 RECOVERY DISCHARGE 

Cell 1 Cell 2 Cell 3 

CCV (m) 1.87 1*86 1083 
Specific gravity Floating Not floating Floating 
Temperature of cell 2£0 2° 25.1° 
Room temperature 25-9° 2$c9° 25.9° 

Discharged at 3 amps to 1 volt 

Cell 1 Cell 2 Cell 3 
Tempo 23,2 23,3 23,2 

Min. Volts Temp Min0 Volts Temp Min, Volts 
0 ls87 23.2 0 lo86 23,3 o 1,33 

10/60 1,80 26,2 3/60 lc80 3/60 lo30 
1*76 9 lo7U 6 lo?U 

13 1,63 13 le68 9 le?l 
111 lohh . 0 19 Ic31i 13 1 SO 
11;-;. 0 loCO 23.2 1.9 - 3, o 1,36 -j V I <.00 

20 r 2: 0 IcOO 23.6 

Room temperature 23,9 

Temp 
25o2 

25c 1* 



t 
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^APPENDIX 5« 

Table 2024G Charge and discharge data (distilled water) 

Battery Number 2b 
1/27/53 

Cell 1 Cell 2 Cell 3 

OCV(m) 0.23 0,29 1.212 

Date 1/27/53 Dumped and dra ined of electrolyt Q 

CO of water added 376 405 312 
OCV(m) 0.21 

PRE-TFST 

0.2 7 

CHARGE 

1.23 Q 

Date 1/28/53 
OCV(m) 0.180 0,240 1.2 falling 
Specific gravity 
Boom temperature 

not fl. 
26.2 

Charged at ; 

oating not floating not 

5 amps for 1 hour 

floating 

Min. Volt Temp • Volt Temp. Volt Temp. 

OsOO 0.175 26.8 0.225 27.0 1.060 27«0 
: 05 2.07 2,24^ 2*13 1 2 00 2.04 2.17£ 2.162 2.095 3 :00 2.0 7 2® 10 6 s 00 2.085 27.0 2.17y 27 a 2 2.105 22,2 15:00 2.145 27 © 2 2.18 27.5 2.12 27,4 20 2 00 2.145 27.4 2,17 27.8 2,12 27.8 32:00 2,155 27.8 2.17 27.9 2.12 27,9 

40:00 2*157 27.8 2.16 28.0 2.12 28.0 
50:00 2.16 28.0 2.17 28*0 2.12 28.0 58:00 60:00 2.16 

current off 
2.16 2 *12 

Final Temp. Final Temp. Final Temp. 
28.0 28 01 28 .1 



* 
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APPENDIX 5* Table 2C24 (sheet 2) 

Battery Number 2b (Cont!d) 

1/'28^3 PRF'-TEST DISCHARGE 

OCV(rn) 
Specific gravity 
Temperature of cell 

Cell 1 

Cell 1 

1.985 
floating 

28#2°C 

Cell 2 

1.960 
floating 

28.2°C 

Discharged at 5 amps to one volt 

Cell 2 C 

Cell 3 

1,960 
not floating 

28a2°C 

Jell 3 

Min, Volts Temp. Min. Volts Temp® Min. Volts Temp 

0 2 00 1,975 28.0 O2OO 1.9^? 28.1 0:00 1.925 28,0 
: 05 1.9 28*0 205 1.460 :05 1.855 
:30 1,88 :30 1.420 :30 1.84 

12 00 1,88 245 1.4o5 1:00 1.835 
3:00 1,875 I200 1.500 5:00 1.825 
7:00 1,860 1:30 1.500 9:00 1.805 28,1 

10 s 00 1,845 22OO 1.495 14:00 1.780 
14:00 1.835 3:00 1,485 18:00 1,760 
I82OO 1.820 5200 1,760 22:00 1.735 
212 00 1.795 6200 1.740 25:00 1.705 
23:00 1.775 8:00 1.760 27:00 1.680 
25:00 1.730 9:00 1,750 29:00 1.635 
26 2 00 1.700 11:00 1,740 28,1 30:00 1.600 
26230 1.o75 l'3:00 1,720 31:00 1,560 
27:00 1.640 15:00 10 685 31:30 1,520 
2700 1.580 16:00 1.670 32:00 1.430 
282OO 1,440 18:00 1.645 32:30 10 l4o 
28215 1.360 19:00 1.620 32:34,0 1.000 28.2 
28230 1,270 21:00 1.575 
282^3.6 1.000 28,3 21:30 1.550 

22 2 00 
22230 
24:00 
25:00 
25:30 
26s00 
26230 
27:00 
27:30 
282OO 
28 215 
28230 
28sV3. 

,535 
.510 
a44o 
,380 

Watt hours 4.31 

1, 
1,28 
1.25 
1,20 
l.l4 
1,11 
1,07 
1.00 

3,65 

28.5 

4.73 





appendix 5. 
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Table 2.24 (sheet 3) 

Battery Number 24 (Cont*d) 
1/28/53 

TEST CH4RC JE 

Cell 1 Cell 2 Cell 3 

OCV(m) 1.90 1.875 1. 845 
Temperature of cell 28.0 28.2 28. 2 
Specif: ic gravity floating floating not float! 

Charged at ^ amps far 2 hours 

Cel .1 1 Cell 2 Cel 1 3 

Min 3 Volt Temp* Volt Temp® Volt Temp 

Os 00 1.900 27.3 1*875 28.0 1.855 28*2 
;05 1*960 1*995 1*945 
;30 1*980 2.025 1.965 

1:00 1*995 27*3 2.045 28.0 1.985 28,2 
3:00 2.035 27.3 2.065 28.0 2.015 28.3 
3 to 5 AD-12 added 
6 2.045 28.3 2.075 23.0 2.025 28.3 
7 to 8 MgSOh+NaSOli added 
9 2 e 060 29.1 2.090 27,4 2.035 23,3 

15 2.065 30.3 2*120 27.7 2.050 28.3 
4o 2.160 2806 2.175 28.0 2.110 28.8 
60 2.16Q 28,5 2.175 28.2 2.120 28*9 
80 2.163 28,9 2.18 23.8 2.12 29.1 

100 2.172 29.1 2,18 29,0 2.12 29.5 
110 2.17 29.3 2,18 29*0 2,12 29*7 
118 2.17 29.5 2.18 29.1 2.12 29.8 
120 current off 

Final Temp. Final Temp. Final Temn* 
29. 8 ‘ oq 2 29 .8 



* 



APPENDIX 5o Table 2e24 (sheet 4) 

Battery Number 24 (Cont 
1/28/53 

*d) 

TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

OCV(m) 2.00 1.985 1.965 
Specific gravity 1.065 1.045 not floating 
Temperature of cell 29.0 29.1 29*0 

Discharged at 10 amps to one volt 

Cell 1 Cell 2 0 ell 3 

Min* Volt Temp. Min. Volt Temp. Min. Volt Temp. 

01 oo 1.980 29.1°c 0:00 le960 29.0 0:00 1.920 29 • 5°' 

c05 1.900 :05 lc8l :05 1.820 
oo 1.880 :30 1.790 :30 1.805 

1 s 00 1.870 1:30 1.775 1:30 1.805 
4 s 00 1.860 29.2°C 3-00 1.765 5:00 1.785 
7 ? 00 1.850 6:00 1.74 9:00 1.755 

10 s 00 1.840 9:00 1,695 12:00 1.735 
13 s 00 1.825 12:00 1,635 15:00 1.695 
I6s00 1.810 29.1 15:00 1.580 18:00 1.645 
21s00 1.780 17:00 1.530 

1.450 
21:00 1.615 

23; 00 1.760 20:00 24:00 1.540 
25;oo 1.740 21:00 1.400 29,5 27:30 1.4o5 
27; oo 1.705 22:00 1.365 28:00 1.375 
29; oo 1.63 22:30 1.340 29:00 1.260 
30:00 1.62 23:00 1 e 3 00 29:30 1.115 
31s00 1.565 23:30 1.280 29:40. 5 1.000 30.2 
32:00 1.475 24:00 1.260 
32:30 1.415 24:30 1.235 
33;oo 1.33 25:00 1.200 
33:30 1.27 25:30 1.160 
34:00 1.14 

29.4 
2b: 00 1 • l4o 

34:22. ,0 1.00 2o:30 1.110 
27:00 1.075 
27 s 30 1.035 
27:^5 1.020 
23s01, ,0 1.000 30,0 

Watt hours 10.04 7»19 8.18 



<• 
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Appendix 50 Table 2e24 (sheet 5) 

Battery Number 24 (Cont*d) 
1/2S/53 

RECOVERY DISCHARGE 

Cell 1 Cell 2 

OCV(m) 1.90 1.885 
Specific gravity 1.055 1,040 
Temperature of cell 26.4 27.0 
Room temperature 25.9 

Di .scharged at 5 amps to one volt 

Cell 1 Ce: LI 2 

Min. Volts Temp* Min. Volts Temp. Min 

0 sOO 1*905 26,4 Os 00 1.885 27,0 Os 00 
s05 1.82 s05 1.86 s05 
«30 1.755 s30 1.84 :13 

Is 00 1 e 73 Is 00 1.83 
2 sOO lo66 2 s 00 1.31 
3 sOO 1*40 3 s 00 1»79 
3 si5 1.30 4 s 00 1,67 
3 • 20 1.26 5s oo l.o5 
3:30 1,20 7 s 00 1*535 
3:4o 1,10 26.6 9 s 00 1*525 
3 “50 1.00 10 s 00 1.49 27.0 

12 s 00 1,38 
13 s 00 1,34 
l4s00 1*29 
I5s00 1*25 
I5s30 1,24 
1.6 s 00 1.22 
16s30 1.20 
17 s 00 1.17 
17s30 1.155 
l8s00 1.13 
18:30 1.10 
19:00 lc08 
19:30 1,05 
20 s 00 1.02 
20 s 02 

0
 

0
 

H
 27.5 

Cell 3 

1*305 
not floating 

27,2 

Cell 3 

Volts Temp® 

1,80 27.1 
1,25 
1 e 00 
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PENDIX 5 
Table 2.25 - 

Battery 25 

OCV(m) 

- 7.555 - 

Charge and Discharge Data 
(distilled water). 

Cell 1 Cell 2 Cell 3 

1©22 lo27 1^215 

Date 1/28/53 Distilled water at 25o8 

CC water added 
OCV (m) 

850 
1,21 

PRE-TEST CHARGE 

865 
lo27 

875 
lol9 

Date 1/29/53 
Cell temperature 
Room temperature 
OCV(m) 
Specific gravity 

26o5 
27*0 
lolO falling 

Not floating 

26«5 
27*0 
lol6 

Not floating 

Charged for 1 hour at 5 amps 

2603 
27oO 
1«03 falling 

Not floating 

hrs* man a se Co Volts Temp® Volts Temp, Volts Teirp. 

0 0 30 2o05 2C 01 2o22 
0 1 00 1*98 la98 2o00 
0 •2 00 1*98 

26, fc 
lo98 1®99 

0 5 00 2.01 2 a 01 2606°C 2o01 26o3°C 
0 12 00 2c 06 2606 2S06 26*7 2oGh 26.5 
0 23 00 2,05 26,8 20o5 26.8 2,03 26*6 
0 ho CO 2*045 26*8 2,055 26,9 2..02 2608 
0 5o 00 2.05 26*8 2,05 27.0 2a02 26.8 
0 58 00 2 9 Oh 27*0 2,05 27-rO 2,03 27*0 
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Wmmix 5 
Table 2.25 (Sheet 2) 

7.556 

Battery Number 25 (Continued) 
1/29/53 

K E-TEST DISCHARGE 

Cell 1 Cell 2 Cell 

Specific gravity Not floating Not floating Not : 
OCV (m) 1*92 1*93 1,9' 
Temperature of cell 27,1 27.1 27.1 

Discharged at 5 amps to 1 volt 

Cell 1 Cell 2 Cell 3 

MinS Sec Volts Ming Sec Volts Min®Sec Volts 

00:5 1c82 00:5 1*80 27. 50 00z5 1*81 27c 
00:30 1.81 00:30 1®79 00:30 lo80 

2:00 1*79 1:00 1*78 1:00 1*78 
5:00 lo77 5:00 1*755 5:00 1*76 
8:00 1.76 10:00 1*7U 16:00 1*70 

10:00 1*75 15:00 1*7 3 20:00 1*68 
15:00 1®7U 20:00 1*72 26? 08 lo00 
20:00 io7'2 25:00 1*69 
25:00 1*70 30:00 1®6? 
30:00 1*68 33:00 106U 
3hih3 la00 35:00 lc58 

35:U8 lc00 

Temperature 27,6°C 27*8°C 27®9°C 

Watt hours k.$l 5,08 3*58 
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^ .APPENDIX 5 
Table 2.25 (Sheet 5) 

7.557 - 

Battery Number 25 (Cont'd) 
1/29/53 TEST CHARGE 

Cell 1 Cell 2 Cell 3 

Cell temperature 28oO 28.0 28,0 

CCV(m) 108U 
Specific gravity Not floating 

1.81; 
Not floating 

1*80 
Not floating 

Charged at 5 amps for two hours 

hr* min© sec® Volts Temp Volts Temp Volts Temp 
0 0 0 1*81; 28 c0 1.8U 28,0 1.80 28,0 
0 0 30 1.88 lc88 1*86 
0 3 0 1.93 28 a 2 1,93 

o
 

oo 
OJ 1.91 28o0 

MgSOij, + Na£S04 

0 5 0 1,96 2?,8 1®96 28,0 I e 9b 28,0 
0 6 0 1,97 27.8 1,97 28,0 1,95 28*0 

added AD«X2 

0 9 0 1*98 27.9 1.99 28.0 1,96 28,0 
0 15 0 2,00 27.9 2® 005 28,0 1.975 28*8 
0 30 0 2,025 27,8 2,025 28,0 2C 025 28*7 
0 U5 0 2»oJU5 28,1 2,05 28,3 2,01; 28,5 
1 15 0 2coU5 28,3 2oOU 28,5 2.01; 28o6 
1 3h 0 2*014-5 28o5 2, Oh 28*6 2,05 28.8 
1 50 0 2o0b5 28,7 2.01; 28.8 2*05 29oO 
1 59 0 2,05 28,8 2,01; 29o0 2e06 29*1 
2 00 0 Off Charge 
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7.558 
Table 2.25 (Sheet 4) 
Battery Number 25 (Cont’d) 
1/29/53 TEST DISCHARGE 

OCV(m) 
Specific gravity 
Temperature of cell 

Cell 1 

lo93 
Floating 

28.9 

Cell 2 

1.94 
Not floating 

29.0 

Discharged at 10 amps to one volt 

Cell 3 

lo91 
Floating 

29ol 

Tempo 
Cell 1 Cell 2 Cell 3 

MinsSec Volts Min. Sec Volts Min* Sec Volts 

00! 05 1.48 00 1.915 29.1° 00 lo 885 29.1' 
Is 00 1.46 00? 05 1.76 00:05 1.79 
3 sOO 1.45 00;30 l«74 00:30 1c775 
5§00 1.45 1 sOO 1.72 ItOO 1,76 
8 s 00 1.45 3§00 1.71 3:00 1.757 

5§oo 1.705 5§00 lc 745 
9:00 1.46 10 s 00 1.69 29.2° 10:00 1c735 29.2 

10 s 00 1.44 i5?oo 1.675 15§00 1.717 
20:00 1.665 20:00 1.695 29.2 

11s 00 1.44 25 §00 1,62 25:00 lo66 
13 §00 1.46 30 s 00 lo54 27 §00 i«65 
15 §00 1.45 31:00 1.43 29 A° 28:00 io64 
17 §00 io44 31:15 1.18 30:00 1*62 

31§30 ic04 32 §00 1,59 
I8s00 1.46 31:33 1,00 34:00 1.52 
19:00 1.44 34:30 lc42 
21s 00 1.45 35§00 1.14 
23 §00 U43 35:10 1,00 
25 §00 i.4i 
26 s 00 i,4o 
27 s 00 io4o 
28 s 00 i.4i 
29:00 1.39 
33:00 1.36 
31:00 1.02 
3lt:0U lo00 

Temperature 30=0 29.4 29.4 

Watt hours 8„10 8.69 9.87 
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APPENDIX 5 
Table 2.25 (Sheet 5) 

7.£59 " 

Battery Number 25 (Cont'd) 
1/30/53 RECOVERY DISCHARGE 

Cell 1 Cell 2 Cell 3 

OCV (m) lo85 1*86 1.83 
Specific gravity Floating Not floating Floating 
Temperature of cell 27 0 2 27,0 260 5 
Room temperature 27o5 27.5 27.5 

Discharged at 5 amps to one volt 

Cell 1 Cell 2 Cell 3 
Temp 4 26.8 

Min: Sec Volts MinsSec Volts Min 1 Sec Volts 
00:05 1.1*7 00:05 1o76 
00:30 1.1*6 00:30 lo73 00:05 1«75 
1:00 lolj.2 1:00 1.71 1:00 1.72 
2:00 loUO 2:00 1,70 2:00 lo70 
3:00 1.1*0 3:00 1.697 3:00 1.70 
5:00 1.I4I 5:00 1.69 5:00 1.69 

10:00 lo37 10:00 I066 10:00 1.663 
15:00 lc30 15:00 1.56 12:00 1.61*7 
16:20 loOO 15:30 1.5U 15? 00 1.61 

16:00 1.1*6 17:00 1.57 
16:30 lo23 18:00 i.5l 
16:1*5 1.20 18:30 1.36 
17:00 1.16 19:00 1,18 
17:28,5 1.00 19:26 1©0U 

Temperature 27.5 27.5 27.0 

26.8° 
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'APPENDIX 5 
Table 2.26 - 

Battery Number 26 

OCV (m) 

7.560- - 

Charge and Discharge Data 
(distilled water). 

Cell 1 

0,235 

Cell 2 

0o0S2 

Cell 3 

1.19 

Bumped and drained of electrolyte 

CC water added 
OCV (m) 

Date X/&9/53 
Cell temperature 
Room temperature 
OCV (m) 
Specific gravity 

7*k) 
GL142 

TiC i 
o„od 

PRE-TEST CHARGE 

25,9° 
27,0° 

0o04 
Not floating 

26.1° 
2? oO^ 

0o07 
Not floating 

Charged for 1 hr at 5 amp 

hr, min0 sece Volt Temp, Volt Temp, Volt 
0 0 00 0,04 25,9 
0 l 00 2:52 25 0 9 1:96 26.1 2,03 
0 26 00 2.11 25.6 2,00 26,3 2o03 
0 39 00 2 o Q7 2 ? 00 2,02 
0 45 00 2,00 2,00 2o01 
0 56 00 20o>; 26,2 2,02 26,5 2„ 01 
1 00 00 26,2 26,5 

720 
1.21 

260?jc 

27:0^ 
1.01 

Not float: 

emp< 

26,1 
25,9 

26,1 
26.1 

Room temperature 27 o 9 27 0 9 27c9 
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APPENDIX 5 
Table 2.26 (Sheet 2) 

- 7,561 - 

Battery Number 26 
1/29/53 

(cont1 d) 

PRE-TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

Cell temperature 

OCV (m) 
Specific gravity 

2b ,2 26A 26f 1 

Not floating 
lo92 

Not floating 
1.39 

Not floating 

Discharged at 5 amps to one volt 

Cell 1 Cell 2 Cell 3 

Mine Sec <o Volts Temp0 Min 0 Sec 0 Volts Temp0 Min. Sec0 Volts Temp 

CO 0 26^2 0 0 i;9o 26 s 2 0 0 l^g4 25.9 
00 5 1,75 0 c l ,S6 0 5 l‘gO 

2 0 i,/o -7 6 1,79 g 0 1 ; 72 
6 0 lob0 15 0 1.76 14 0 lc64 

26.0 8 0 lo40 
26.3 

22 0 1.30 15 26 lr 00 
g i4 1*00 22 3 ls00 26 „ 3 

Room temp0 27° 27° 27° 

3 0lh Watt hours loll 2b17 
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"appendix 5 
Table 2.26 (Sheet 3) 

- 7„562 - 

Battery Number 26 (con^d) 

1/29/53 TS -JT CHARGE 

Cell 1 Cell 2 Cell 3 

OCV (m) 
Specific gravity 
Temperature of cell 

1?S>0 
Not floating 

26e6° 

1.S3 
Not floating 

26.5° 

l.SO 
Not floatin 

26,1° 

Charged at 5 amps for'2 hours 

Ce! 11 1 Cell 2 Cell 3 

hr 0 min0 Volt Temp* Volt Temp* Volt Tempe 
0 0 i;«o 26,5° i;*3 26’o3° i;go 26,1° 
0 1 3093 1.^7 10S6 
0 4 MgSOk+NaoSO/j, added 
0 
0 

S 
10 2o03 26,5° 

AD-X2 added 
1,97 1,96 2 6° 

0 2,03 26.7C 2„04 27,0® 2n 02_ 
1 22 2,03 27> $co6 26,6° 2;02^ 269?0 
1 59 2 9 03 27 A° 2*06 27.0° 2005 26 0^° 
2 00 27 o 4® 27eO° 26 o 4° 

Room temperature 27 o 9° ro
 

—"
j 

VO
 o 27*9° 
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APPENDIX 5 
Table 2.26 (Sheet 4) 

- 7*563 - 

Battery 26 (cont’d) 

1/29/53 

OCV (m) 
Specific gravity 

TEST DISCHARGE 

CELL 1 CELL 2 

lc92 
Not floating 

1,93 
floating 

CELL 3 

1,92 
floating 

Discharged at io amps to 1 volt 

Cell 1 . . Cell 2 . Cell 3 

Min, See, Volts Temp. Mine Sec, Volts TempB Min0 Sec0 Volts Temp 

0 0 lo92 27.6° 0 0 i;92 270 0 0 lf'90 26,5 
0 5 1,24 0 IT 1,65 0 5 i;.so 
5 0 lo?6 2 6 1,79 6 0 1,7* 

1$ 0 1, 60 15 0 1,77 12 0 1,72 
16 0 1,10 23 0 1*74 17 0 1,70 
16 6 lo00 27.6“ 30 0 1,69 22 0 1I67 

3? 0 ia66 26 0 1:62 
3^ 0 10 52 27 0 ife6o 
3^ 36 1,00 27 0 2° 29 4o 1,00 26,2 

Room temp 3 27 a 9° 27o9° 22° 

4.54 Watt hours 10.07 8.28 
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APPENDIX 5 
Table 2.26 (Sheet 5) 

.564 

Battery 26 (cont'd) 

1/30/53 

OCV (m) 
Specific gravity 
Cell temperature 

RECOVERY DISCKARC-E 

Cell 1 Cell 2 

1*62 
Not floating 

25*3° 

i.$3 
Not floating 

25o5° 

Cell 1 

Discharged at 5 amps to 1 volt 

Cell 2 

Cell 3 

1,62 

25o3c 

Cell 3 

Min, Sec, 

0 
5 
o 
0 

56 

Room temp 

Volts Tempc Min* Secc Volts TempG Min0 Sec0 Volts Tempo 

1*62 25,3° 0 0 i;s4 25,5 0 0 Ip 62 25 * 4' 
1,73 0 0 1,30 0 1,76 
1,70 6 0 1,73 R 6 1'JO 
1*56 ii 0 1,67 12 0 1?66 
loOO 25,3° l4 0 1.15 17 0 1,60 

l4 9 1*00 25o5 20 0 ip 46 
21 0 ld4 
21 17 1*00 25,5' 

Pa 26° 26° 26° 
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APPENDIX 5. 

Table 2,27, Charge and discharge data (distilled water) 

Battery 27 
1/29/53 

Cell Cell 2 Cell 3 

OCV(m) 0.722 1.362 0.72 

Date; 1/29/53 
CC water added 25 0 .212 
OCY(m) 0.741 1.28 

217 
0.682 

PEE-TEST CHARGE 

Date; 1/29/53 
Cell temperature 26.1°C 26.3°C 26.9° 
Boom temperature 27.0 27.O 27.O 
OCY(m) • 75 1.21 .68 
Specific gravity not floating not floating not floating 

Charged at 5 amps for 1 hour 

Min. Sec. Yolts Temp. Yolts Temp. Yolts Temp. 

0 00 0.75 26.1 1.23 26.3 0.66 26.9 
3 00 3.3 2.1 3.5 
5 00 2.9 2.05 3^ 
8 00 2.6 2.05 3-b 

18 00 2.7 2.05 2.75 
25 00 2.6 27.1 2.05 27.0 2.70 28.5 
36 00 2.5 2.05 2.60 
h 00 2.4 28.0 2.03 27.5 2.50 29.2 
60 00 2.4 28.4 2.10 28.0 2.40 30.0 
60 00 Off 28.4 28.0 30.0 
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APPENDIX 5, 

Table 2027 (sheet 2) 

Battery 27 (continued) 

1/29/53 

- 7,566 

ERE-TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

Specific gravity 
OCV(m) 
Temperature of cell 

not floating 
1.880 

28.4 

floating 
1.980 

28.0 

not floating 
1.805 

29.7 

Discharged at ■ 5 amps to 1 volt 
Cell 1 Cell 2 Cell 3 

Min, . Sec. Volts Temp. Min. Sec. Volts Temp. Min. Sec. Volts 

0 00 1.86 28.3 0 00 1.95 28.0 0 00 1.52 
0 05 1.70 0 05 1.88 0 00 1.00 
0 30 1.69 0 30 1.87 
1 00 1.68 1 00 1.86 
2 00 1*655 3 00 1.85 
3 00 1.62 5 00 1.85 
5 00 1.52 «7 00 1.84 
5 30 1.48 12 00 1.82 28.3 
7 00 1.22 16 00 1.80 
7 15 l.l4 19 00 1.78 
7 30 1.07 25 00 1.75 
7 42 1.00 28.5 30 00 1.70 28.6 

31 00 1.65 
32 00 1.44 
32 10 1.30 
32 20 1.20 
32 26 1.00 27.8 

Watt hours 0,97 4.81 0,00 
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APPENDIX 5, 

Table 2e27. (sheet 3) 

7o567 

Battery 27 (continued) 

i/29/53 TEST CHARGE 

Cell 1 Cell 2 Cell 3 

Cell tempera iture 28. ■3 28.7 29.5 

OCY(m) 1. ,720 1.875 1.415 
Specific gravity not floating floating not fl< 

Charged at 5 amps for 2 hours 

Min. Sec. Yolts. Temp. Yolts. Temp. Volts. Temp. 

0 00 1.715 28.0 1.880 28.5 1.380 29.5 
0 10 2.03 28.0 1.96 28.5 2.36 29.5 
1 00 2.075 2.00 2.33 
3 00 2.11 28.2 2.035 28.7 2.24 29.7 

Added AD-X2 
6 00 2.12 28.8 2.04 28.7 2.42 29.7 

MgSOA NaoSOh 
3 00 2.12 29.2 2.05 28.5 2.415 29.8 

10 00 2.115 2.055 29.0 2.41 30.0 
20 00 2.12 30.0 2.07 29.0 2.36 30.1 
4o 00 2.11 30.0 2.09 29.0 2.27 ^0.8 
83 00 2.105 30.0 2.095 29.2 2.235 31.2 
92 00 2.10 30.5 2.10 29.8 2.20 31.8 

107 00 2.105 31.0 2.12 30.1 2.18 32.4 
118 00 2.10 2.12 2.16 
120 00 Off 31.2 30.6 32.8 
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APPENDIX 5 

Table 2.27 (sheet 4 ) 

Battery 27 (continued) 
1/29/53 

TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

OCY(m) 1.895 1.975 1.855 
Specif ic gravit ,y floating 1.065 not floating 
Temperature of cell 31.2 30.7 32.8 

Di -Scharged at 10 amps to one volt 

Cell 1 Cell 2 Cell 3 

Min: S Yolts Temp. Min°S Yolts Temp. MinlS Yolts Temp. 

:00 1.875 31.0 :00 1.96 31.0 :00 1.72 32.0 
:05 1.73 :05 1.86 :05 1.24 
:30 1.71 :30 1.845 :15 1.13 

1:00 1.70 2:00 1.84 ;3l 1.00 32.0 
3:00 1.66 4:00 1.825 
4:00 1.635 7:00 i.8o5 31.0 
5:00 l.6l 10:00 1.785 
6:00 1.58 15:00 1*75 
7:00 1.55 31.0 20:00 l.7°5 31.0 
8:00 1.52 25:00 1.645 
9:00 1.47 30:00 1.56 31.2 

10:00 !.43k 32:00 1.50 
llsOO 1.375 34:00 1.42 31.4 
12:00 1.31 31.0 35:00 1.36 
13:00 1.22 35:30 1.32 
13:30 1.19 36:00 I.28 
14:00 1.15 36:30 1.24 31.8 
15:00 1.06 37:00 1.18 
15:36 1.00 31.0 37:30 1.06 

37:49 1.00 32.0 

3,82 10.49 °®10 Watt hours 
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APPENDIX 5 

Table 2e27 (sheet 5) 

Battery 27 (continued) 
1/30/5-3 

OCV(m) 
Specific gravity 
Boom Temperature 
Cell Temperature 

RECOVERY DISCHARGE 

Cell 1 

1.180 
floating 

26.3 

Cell 2 

1.895 
1.060 

27.0 

Cell 3 

.94 
not floating 

27.2 

Discharged at 5 snips to one volt 

Min? S Volts Temp. Min: S Volts Temp. Min :s Volts Temp 

0
 0

 
0
 0

 
0

 I.I85 
1.00 

26.3 :00 
:05 
:30 

1.895 
1.825 
1.795 

27.0 0:00 0.91* 
No Discharge 

1:00 I.78O 
3:00 1.755 
5:00 1.725 
8:00 1.680 
9:00 1.650 

10:00 1.605 
11:00 I.535 
12:00 I.250 
12:15 1.160 
12:30 I.05 
12*31.6 1.00 27.0 





7.570 
♦rPEHDIX 5. 

Table 202§@ Charge and discharge data (distilled water) 

Battery Humber 28 
1/29/53 

Cell 1 Ceil 2 Cell 3 

OCY(m) 0.238 0.868 1.045 

Date 1/29/53 Dumped and drained of electrolyte 
Distilled Water at 26.Ou 

CC water added 673 673 691 
OCV(m) 0.228 0.875 1.06 

PRE-TEST CHARGE 

Date 1/30/53 
25.8°C Cell temperature 25.8°C 26.0°C 

Boom temperature 27.0°C 27.0°C 2 7•0°C 
OCV(m) 0.20 0.55 1.09 
Specific gravity no float no float no float 

Charged for 1 hour at 5 emps 

hr. min. sec. Volts Temp. Volts Temp. Volts Temp 
0 0 30 2,89 3.6 2.70 
0 2 30 2,65 3.24 2.73 
0 4 0 2.58' 26.1 2.92 26.2 2.62 26.0 
0 8 0 2.475 2.76 2.48 
0 16 0 2.40 26.8 2 .6i 27.O 2.51 26.5 
0 20 0 2.37 26.8 2.54 27.0 2.54 26.7 
0 30 0 2 .31 2.44 2.51 
0 4o 0 2126 27.5 2.36 27*5 2.44 27.6 
0 50 0 2.24 27.7 2.31 27.8 2.41 27.8 
0 58 0 2.23 28.0 2.27 28.0 2.37 28.0 
1 0 0 Off Charge 





♦appendix 50 
Table 2e2§0 (sheet 2) 

Battery Number 28 (Coat’d) 
1/30/53 

ERE -TEST DISCHARGE 

Cell 1 Cell 2 Cell 3 

Specific gravity Not floating Not floating Not floating 
OCV(m) 1.87 1.86 1.84 
Temperature of cell 28.2°C 28.0°C 28.0°C 
Room Temperature 2?«6 27.6 27.6 

Discharged at 5 amps to one volt 

Min. Volts Min. Volts Min. Volts 

:05 1.76 OCV 1,84 27.7°C OCV 1,-82 27.9° C 
1:00 1.71 ;05 sec 1.66 :05 1.66 
2 I.69 1:00 1.60 1:00 1.61 
3 1,67 2 1,52 2 1.58 
4 I.65 2:35 1.00 3 1-53 
6 1.60 4 1-47 
7 1.34 c; 

> 1.26 
7:16 1,00 C « -7. 1 1.00 

Temperature 28.0°C 27.7°C 28.0°C 

Wa^tt hours 0«98 0*33 0.69 

% 



m 
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^APPENDIX 5. 
Table 2e2§ (sheet 3) 

Battery Number 28 (Cont’d) 
1/30/53 

mEST CHARGE 

Cell 1 Cell 2 Cell 3 

Cell temperature 28.0°C 28.0 °c 28.0°C 
Room temperature 27.8 < 
OCV(m) 1.81 1.82 1.76 
Spec ific gravity not floating not floating not floating 

Charged at 5 amp for 2 hours 

hr. min. sec. Volts Temp. Volts Temp. Volts Temp. 
0 0 30 1.92 1.98 2.00 
0 1 0 1.96 2.04 2.07 
0 3 0 2.00 28.2 2.12 28.0 2.14 28.0 

0 4 0 
MgSOoJa 
2.01 

2soh 
28.5 2.20 28.0 2.22 28.0 

AD-X2 added 
0 6 0 2.08 28.8 2.22 28.0 2.30 28.8 
0 10 0 2.24 28.8 2.23 28,0 2.37 28.9 
0 21 0 2.25 28.9 2.23 28.9 2.36 29.1 
0 30 0 2.25 29.O 2.23 29.0 2.35 29.5 
0 45 0 2.25 29.2 2.23 29.2 2.34 29.7 
1 0 0 2.24 29,7 2.22 29.8 2.32 30.0 
T_ 15 0 2,24 29.9 2.22 30.0 2.30 50.1 
1 30 0 2.23 30.2 2.22 30.3 2.30 30.5 
1 4o 0 2.23 30.3 2 .22 30.8 2.29 31.0 
1 55 0 2.22 30.7 2.21 31.0 2.28 31.0 
1 59 0 2.23 30.8 2.21 31.0 2.28 31.2 
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Jj&PPENDIX 5o 
able 2028 (sheet 4) 

Battery Number 28(cont'd) 
1/30/53 

- 7.573 

TEST DISCHARGE 

Ctll 1 Ceil 2 Cell 

OCV(m) 1.92 1.92 1.91 
Specific ‘ gravity floating not f; Loating floating 
Temperate :’e of cell 30.8°C 30.8°C 31.0 C 
Room Temp eratdre 28»6 

Discharged at 10 amps to one volt 

Cell 1 Cell 2 Cell 3 
Temp. 28.6 31.0 31.1 

Min. Volte Min. Volts Min. Volts 
;05 1.78 :05 1.76 :05 1.75 
:30 1.76 :30 1.74 :30 1.73 

1:00 1-75 1:00 1.73 1:00 1.72 
2:00 1.74 2:00 1.72 2:00 1.71 
3 1-73 3 1.71 3 1.70 
5 1.715 5 1.69 4 1,68 
7 1.69 7 1.66 5 1.67 

10 1.645 9 1.61 6 1.64 
12 I.60 10 1.56 8 I.61 
13 1.555 11:01 1.00 9 1.58 
14 1.47 10 1.53 
15 1,24 11 1.44 
15:23 1,00 12 1.20 

12:20 1.00 

Temperatm ’e 31.0°C 31.3°C 

Watt hours 4.21 3.02 3.30 
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%PPZNDIX 5 
Table 202g (sheet 5) 

Battery Humber 28 (Cont‘d.) 

1/31/53 
RECOVERY DISCHARGE 

Cell 1 Cell 2 Cell 3 

OCV(m) 1.820 1.805 1.80 
Specific Gravity i.o4o Hot ..floating 1 • 040 
Temperature of cell 28.8°C 28.6 C 28.2 C 
Room temperature 28,0 

D ischarged. at 5 amps to one volt 

Cell 1 Cell 2 Cell 3 

Min. Volts Temp. Min. Volts Temp. Min. Volts 
OCV 1.82 28.8 OCV' 1.805 28.6 OCV 1.80 
:05 1.70 :05 1.72 :05 1.69 
:30 1.66 :30 I.69 :30 1.66 

1:00 1.65 1:00 1.68 1:00 1.65 
2 1.62 2 1.66 2 1.63 
3 1-59 3 1.65 3 1.6l 
4 1.54 4 1.62 4 1.58 
5 1.47 5 I.60 5 1.54 
530 1.40 6.00 1-57 6 1.50 
5^5 1.33 

6:00 1.26 7 1.46 7 1.43 
6:15 1.20 
6=30 1.10 7:30 1.36 8 1.30 
6:38 1.00 7:^5 I.23 8:30 1.21 

8:00 1.16 9:00 1.06 
810 I.06 9:09 1.00 

8:17 1.00 

T emperature 2 8.8°C 28.6°c 28.2°C 

* 

Temp. 
28.1 
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Table 2.29. 
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Charge and discharge data (distilled water) 

* 

Battery Number 29 
1/29/53 Cell 1 Cell 2 

OCV (m) 0.215 Oohh 

Date 1/29/53 

CC water added 
OCV (m) 

Distilled 
380 
0.215 

water at 
376 
0.16 

PRE~TEST CHARGE 

Date 1/30/53 
Cell temperature 
Room temperature 
OCV(m) 
Specific gravity 

26.3 
0.2 

Floating 

26.3 
0.16 

Floating 

Cell 3 

0.5l falling 

388 
0.75 

26.3 
0.79 

Floating 

Charged for 1 hour at 5 amps 

hr. min. sec. Volts Temp. Volts mrap. Volts Temp. 

0 0 0 0.2 25,9° 0,16 26-3° Os 79 26,2° 
r. 3 0 2elC 2,06 2.73 

16 0 2.01 2.02 2.35 
G 31 0 20 0I4. 2.00 2c 21 
0 50 0 2.01 2.02 2.18 
0 58 0 2.03 27.65 2.03 27 *8 2.16 27*8 
1 00 

Room temperature 27*5°C 
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■tfabla 2.29 (sheet 2) 

Battery 29 (Cont'd) 
I/30/53 

PRE-TEST DISCHARGE 

Cell 1 Cell 2 Cel ■1 3 

Specific gravity Floating Not floating Not floating 
OCV(m) 1.94 1*91 1.82 
Temperature of cell 27.6°C 27 o8°C 27«9°C 
Room temperature 27.5 27 «>5 2 7.5 

Discharged at 5 amps to 1 volt 
Cell 1 Cell 2 Cell 3 

Min. Volts Temp. Min. Volts Temp. Min. Volts Temp 

0 1,94 2 7o6 0 1.90 27o9 0 1.79 27.9 
0:05 1.90 0:.Q5 1*84 0i0 5 1.64 
4:0 1.82 2:00 1,80 0:30 1.60 
4:41 1„00 27 o 6 5:00 1.76 1:00 lo57 

6:53 1*00 27 «9 2:80 1.45 
3:00 1*37 
3:30 1«2 6 
4:00 lol4 

o 4-30 1,00 28.15 
Room temperature 27<>5 C 

Matt Hours 0.70 0.96 0.53 

% 
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Table 2.29 (sheet 3) 
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Battery Number 29 (Coat’d) 

1/30/53 TEST CHARGE 

Cell 1 Cell 2 Cell 3 

Cell temperature 
Room temperature 
OCV(m) 
Specific gravity 

27.6 
27.5 
1.90 

Floating 

28. 
27.5 
1,86 

Not floating 

28.2 
27o 
1*70 

Not floating 

Charged at 5 amps for two hours 

hr • min. seco Volts Temp Volts Temp Volts Temp 

0 0 0 lo90 27.6 1.86 

0 00 
CVI lo70 28.2 

0 2 0 MgS04 -b' Na2S0k 
abided 

0 h 0 AD-X2 .added 
0 6 0 2.03 26.7 2.0 28° 2,,l6 28.7 
0 lit 0 2.05 27.0 2.05 28.1 2116 28,75 
0 25 0 2. 011 27. h 2.08 28.3 2.lli 29.5 
0 Ii9 0 2.07 28.2 2.10 280 7 2.11 29.6 
1 8 0 2.10 28.6 2.10 29oO 2.10 29.8 
1_ III 0 2.09 29 2.12 29 Jl 2,12 30. 
1 58 0 2.12 29.2 2,12 29,6 2.10 30ol n 00 0 29 0 2 29,6 30.1 

V Loom temperature 29°C 
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Table 2.29 (sheet 4) 

Battery Number 29 (Cont’d) 

1/30/53 
TEST DISCHARGE 

OCV(m) 
Specific gravity 
Temperature of cell 

Cell 1 Cell 2 

1.99 1.96 
1.060 floating 

29 29.U 

Discharged at 10 amps to one volt 

Cell 3 

1.92 
Not floating 

29.9 

Cell 1 Cell 2 Cell 3 

Min. Volts Temp. Min. Volts Temp. Min. Volts TemD 
0 1.99 29° 0 1.93 29*. 4° 0 1.87 29/6' 

0:05 1.91 0:05 1.86 0:0 5 1.76 
2:00 1.88 9*00 1.80 5*00 1.51 
5:00 1.86 17*00 1.76 9:00 1.66 

15*00 1.81* 21:0 0 1.67 12:00 1.62 
20:00 1.81 21:58 loOO 29.6 1H:00 1.57 
21*? 21 1.00 29.2 16:00 l«5o 

17:00 1.1*0 
18:30 1.20 
19:25 1.10 29,9 

Room 
Temperature 29 0 C 29 °C 29 °C 

Watt hours 2.13 8.63 3.67 

% 
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Table 2.29 (sheet 5) 

7.579 - 

Battery Number 29 

1/31/53 

(Cont'd) 

RECOVERY DISCHARGE 

Cell 1 

OCV(m) 
Specific gravity 
Temperature of cell 
Room t 

1« 
1, 

21, 

90 
075 
9 

Cell 2 

1.86 
Floating 

21,1 

Cell 3 

1*77 
Floating 
27.6 

:mperature 23*9 

D ischarged at 9 amps to one volt 
Cell 1 Cell 2 Cell 3 

Temp* 27* 2°C 27.9°C 27.9° C 

Min* Volts Min. Volts Min. Volts 
:00 1.899 0:00 1.860 0:00 1.769 
:05 1*8^9 0:09 1.81 0:09 1*61*9 
:30 1.81 0:30 1*79 0:30 1*61*0 

1:00 1*79 1:00 1.779 1:00 1.630 
2:00 1.739 2:00 1.779 2:00 1.619 
2:98*3 1,00 1*:00 1.769 73:00 1.600 

6:00 1.760 1±:00 1.989 
8:00 1.7U0 9:00 1.979 

10:00 1.719 6:00 i.96o 
11:00 1.699 7:00 i.91*o 
12:00 1.61*0 8:00 1.920 
12:30 i-9lo 9:00 1.1*99 
12:U9 1.31 10:00 1.1*79 
13:00 1.20 11:00 1.1*1*9 
13:06.7 1.00 12:00 1.1*19 

13:00 1.380 
111: 00 1.31*9 
lli:30 1.320 
19:00 1.30* 
19:30 1.279 
16:00 1*21*0 
16:30 1.219 
17:00 1.189 
17:30 1*199 
18:00 1.120 
18:30 1.080 
19:00 1.01*0 
19:32.7 loOO 

Final 
Temperature 27.3 27*6 27.8 
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▼ APPENDIX 5 

Table 2.30, Charge and discharge data (distilled water) 

Battery Number 30 
1/29/53 -*-/ s i ^ 

Cell 1 Cell 2 Cell 3 

OCV(m) 0.802 0.938 0.889 

Date 1/29/53 
CC water added 500 533 515 
OCV(m) 0.818 0.948 0.895 

PRE-TEST CHARGE 

Date 1/30/53 
26.3°C Cell temperature 26.1°C 27.0°C 

OCV(m) 0.805 0.935 0.895 
Specific gravity not floating not floating not floating 

Charged for 1 hour at 5 amps 

Min. Volts Temp. Volts Temp. Volts Temp 
0:00 0.805 26.1 0.925 26.3 0.895 27.0 
4:00 3.25 2.65 2.7 
5:00 3.1 2.45 2.6 
7:00 2.95 2.35 2.55 
9:00 2.825 2.240 2.425 

16:00 2.615 26.3 2.125 26.8 2.275 27.0 
11:00 2.485 2.070 2 .20 
10:00 2.360 26.8 2.035 27.0 2.135 27.1 
',2:00 2.265 2.005 2.080 
50:00 2.215 2.000 2.065 
59:00 2.195 27.5 2.195 27.9 2.045 27.7 
SO:00 Off charge 

27.6 27.9 27.8 

* 
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Table 2.30 (sheet 2) 

Battery Number 30 (Cont'd) 
1/30/53 

- 7.561 - 

ERE-TEST D ISC H/UGE 

Cell 1 Cell 2 Cell 3 

Specific gravity Not floating Not floatin & Not floating 
OCV(m) 1. 820 1.820 1.825 
Temperature of cell 27. 6°C 23.0°C 28.0°C 
Room temperature 2? .5 27.5 27.5 

Discharged at 5 amps to one volt 

Cell 1 Cell 2 Cell 3 

Min. Volts Temp. Min. Volts Temp. Min. Volts Temp. 
0:00 1.785 27.8° 0:00 1.795 28.0° 0:00 1.785 28.2° 

:05 1.565 : 05 1.685 :05 1.65 
:30 1.52 :30 1.675 :20 1.63 

1:00 1.465 1:00 1.660 :30 1.62 
1:30 1.375 2:00 1.63 1:00 1.59 
2:00 1.225 27.8° 3:30 1.60 1:30 1.56 
2:15 1.125 5:00 1.555 2:00 1.52 
2:30 1.03 6:00 1.520 2:30 1.47 
2:33.7 1.00 7:00 1.465 3:00 1.380 

27.8° 7:30 1.430 3:15 1.320 
8:00 1.375 3:30 1.23 
8 :30 1.315 3=45 1.13 
8:45 1.230 4:01 1.00 
9:00 1.235 28.4° 
9:15 1.190 
9:30 1.140 
9:45 1.085 

10:00 1.025 
10:06.2 1.00 

28.2° 
Watt hours 0.29 1.26 Oelj.9 



i 



582 % 
wAPPENDIX 5' 

Table 2„30, (sheet 3) 

Battery Number 30 (Cont'd) 
1/30/53 

TEST CHARGE 

Cell temperature 

Cell 1 Cell 2 Cell 3 

28.0° 28.3° 28.6° 

OCV(m) 
Specific gravity 

1.700 1.700 
Not floating Not floating 

1.735 
Not floating 

Charged at 5 amps for two hours 

Min. Volts Temp 0:00 1.685 28.3 
:05 2.18 
:30 2.22 1:00 2.22 5:00 2.22 28.5 6 to 7 .AD-X2 added 8:00 

9:00 
2.185 28.7 

10:00 2.180 29.0 15:00 2.160 29.2 30:00 2.115 30.3 46:00 2.095 29.6 60:00 2.085 29.8 
75:00 2.065 30.0 

105:00 2.060 30.6 119:00 120:00 Off 
2.045 

30.8 

Volts Temp. Volts Temp, 
1.700 28.6 1.735 28.6 1.96 2.00 
1.98 2.025 2.00 2.035 
2.215 28.6 2.06 28.7 

2.02 28.6 2.06 28.7 
MgSOij, + Na230h Added 
2.015 28.7 2.065 28.7 2.010 28.9 2.055 28.7 
2.005 29.0 2.025 29.0 
2.005 29.2 2.025 29.1 
2.005 29.2 2.025 29.1 2.010 29.6 2.020 29.4 2.020 30.1 2.025 30.2 
2.035 

30.2 
2.025 

30.5 

% 
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Tabic 2*30 (sheet 4) 

Battery Number 30 (Cont'd) 
I/30/53 

>33 - 

TEST DBCEflRGE 

Cell 1 Cell 2 Cell 3 

OCV(m) 1.845 1.920 1.895 
Specific gravity Just floating Not floating Not floating 
Tempera ture of cell 30.8 30.2 30.6 

Discharged at 10 amps to one volt 

Cell : I Cell 2 Cell 3 

Min. Volts Temp. Fin. Volts Temp. Min. Volts 
0:00 1.835 30.9 0:00 1.900 30.5 0:00 1.860 

:05 1.66 :05 1.820 :05 1.755 
:30 1.645 :30 1.80 :30 1.745 

1:00 1.625 1:00 1.795 1:00 1.740 
2:00 1.595 4:00 1.775 3:00 1.720 
3:00 1.55 7:00 1.755 5:00 1.700 
3:30 1.525 10:00 1.740 30.5 7:00 1.675 
4:00 1.500 13:00 1.725 9:00 1.630 
4:30 1.475 16:00 1.705 11:00 1.575 
5:00 1.440 20:00 1.675 12:00 1.505 
5=30 1.405 26:00 1.575 12:30 1.445 
6:00 1.375 28:00 1.495 13:00 1.24 
6:30 1.325 29:00 1.435 13-30. 0 1.00 
7:00 1.275 29:30 1.340 
7:30 1.205 30:00 1.240 
8:00 1.140 30:15 1.215 
8:30 1.050 30:30 1.16 
8:56.2 1.000 30:45 1.1 

30.9 31:00 1.04 
31:10.2 1.00 

Temp, 
30.6 

30.8 

31.0 

Watt hours 2.13 463 3.6 7 
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Table 2.3° (sheet §) 

7.584 

Battery Number 30 (Cont’d) 

1/31/53 RECOVERY DISCHARGE 

Cell 1 Cell 2 Cell 3 

OCV(n) 1.08 1.80 1.77 
Specific gravity Not floating Not floating Not floa- 
Room temperature 28.7° 28.7° 28,7° 
Cell temperature 28.3° 28.5° 29.0° 

Discharged at 5 amps to one volt 

Cell 1 Cell 2 Cell 3 

Min. Volts Teipp. Min. Volts Temp. Min. Volts 

0:00 1.08 28.2 0:00 1.795 28.3 0:00 1.765 
:01 1.00 5 05 1.685 :05 1.615 

:30 1.665 :30 1.590 
1:00 1.660 1:00 1.565 
2:00 1.640 2:00 1.530 
3:00 1.625 2:30 1.505 
4:00 1.605 3:00 1.475 
5:00 1.590 3:30 1.435 
6:00 1.575 4:00 1.365 
8:00 1.525 4:30 1.290 
9:00 1.500 4:45 1.225 

10:00 1.465 5:00 1.155 
11:00 1.435 5:15 1.08 
11:30 1.405 5:31.5 1.00 
12:00 1.385 
12:30 1.355 
13:00 1.320 
13:30 1.295 
14:00 1.255 
14:30 1.215 
15:00 1.155 
15-30 1.120 
16:00 1.060 
16:35.0 1.000 

Temp. 

28.9 

28.9 

28.7 
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APPZlJDIX 5 

Two-second voltages obtained on a 5-£fflpere flash, charge 
of discarded batteries before being dumped and drained 
of electrolyte. 

Battery 
Number Cell 1 Cell 2 Cell 3 

volts5" volts volts 

1 4.00 50.0 11.0 
2 3.1 3.8 3.3 
3 3.6 3.9 3.7 
4 3.3 3,0 2.6 
5 5.0 4.2 4.0 
6 5.3 4.6 4.1 
7 208 2.1 3.5 
8 2.9 2.3 3.0 
9 3.1 3.0 3d 

10 5.5 9.5 5,0 
11 3.3 4.3 3.0 
12 3.5 9.0 2.8 
1.3 4.1 4.9 44,0 
14 3.5 4.5 5,5 
15 3.4 4,6 8.7 
16 55.0 13,0 18,0 
17 6.0 5.0 5,3 
18 4.3 2.6 2.4 
19 3.4 3,5 3.0 
20 3.0 3.0 2.6 
21 3.1 3.2 3.1 
22 2.7 4,9 6.7 
23 2.8 4.5 15.0 
24 2.7 3.0 3.2 
25 3.2 3.0 3,1 
26 5.0 3.5 3.5 
27 4.0 2.1 2.4 
28 2.7 3.8 3,2 
29 2.8 3 43 3.3 
30 2.3 3.0 2,7 

*High voltages indicate high internal resistance. 
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% 

APPENDIX 6; Data Relating to Important Properties of 
the Components of Lead-acid Storage 
Batterie s, 

1. Determination of solubility of lead sulfate, 

2„ The charging process and the rate of conversion of lead 
sulfate to lead and sulfuric acid, 

3. Tests of prevention of "Sulfation”, 

The discharge process at various rates and for electrolytes 
of various specific gravities, 

£e Viscosity. 

6, Resistivity. 

7. Cell voltages and plate potentials during discharge of 
automotive cells containing treated and untreated 
electrolytes at various specific gravities. 

* 
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APPENDIX 6 
TABLE 3 

Charging Efficiency for Negative Plates 
At Low Specific Gravities (1.021) and Low Charge Rate (1 Ampere) 

Input = 575 ampere minutes 

Pa ir Pair 

Plate No. lp 2p 3p 4p 

Designation Untreated Treated Untreated Treated 

Original Solution 
(grams H2S0^/360ml)"“" 11*76 . 11*74 11.76 . 11.74 

Specific gravity of acid 
(prior to treatment) 1*021 1.021 1,021 1.021 

Input (ampere minutes) 
Cycle 1 Minutes at 1 amp. 
Cycle 2 Minutes at 1 amp. 
Cycle 3 Minutes at 1 anps 

120 
180 
275 

120 
180 
275 

120 
180 
275 

120 
180 
275 

TOTAL AMPERE MINUTES 575 575 575 575 

Output 
Cycle 1 Minutes at 2 amps. 
Cycle 2 Minutes at 2 amps. 

10 o9 
35.8 

11.2 
38.0 

12.1 
38.8 

15.8 
46.1 

TOTAL AMPERE MINUTES 93 .4 98.4 101.8 123.8 

Excess Input (ampere minutes) 2-1-81 „6 476.06 473.2 451.2 

Final Solution 
(gr am H2 S 0./360ml) * 25.09 23,08 24.12 22.39 

Acid Formed 
(gram H2S0j,/360ml) 13.33 11.34 12.36 10.65 

Theoretical Acid**«- 14.68 14.53 14.43 13.76 

% Efficiency 90.8 78.0 85.7 77.4 

,“Determined in g/lOml by alkali titration. 
'“Equivalent to excess input. 

(In Tables 3. through 9 the outputs were calculated for the total 
discharge time. This time in all cases exceeded the time required 
for the lead-cadmium potential to reach one volt.) 
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APPENDIX 6 

TABLE 5 

Charging Efficiency for Negative Plates 
At Low Specific Gravities (1.020) 

And Low Charge Rate (1 Ampere) 

(Input = II4.3O Ampere Minutes) 

PA IR 

Plate No. 3r 4r 

Des ignati on Untreated Treated 

Original Solution (gram f^SO^/^Oml) “' 11.23 10.98 

Specific gravity (prior to treatment) 1.020 1.020 

Input - Ampere minutes 
Cycle 1 Minutes at 1 Amp. 210 210 
Cycle 2 Minutes at 1 Amp? 435 435 
Cycle 3 Minutes at 1 Amp0 785 7 85 

TOTAL AMPERE MINUTES 1430 1430 

Output 
Cycle 1 Minutes at 2 Amps. 31.2 41.7 
Cycle 2 Minutes at 2 Amps * 91 cO 116 .s 

TOTAL AMPERE MINUTES 244.4 316,4 

Excess Input (Ampere minutes) 1185?6 1113.6 

Final Solution (gramsH2S0^/360ml)*“* 45.18 40.39 

Acid Formed (grams H2S0[|_/360ml) 33.95 29.41 

Theoretical Ac id*'" 36.15 33.95 

Charging Efficiency 93.9 86,6 

Determined in g/lOml by alkali titration. 

^“Equivalent to excess input. 
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APPENDIX 6 

TABLE 10 
Minutes of discharge in 1*200 sp,gr. HgSO^ f°r 
charged plates discussed in Tables 3 to 9? inclusive 

Minutes 
Discharge Rate of 

Mo,-* Designation (amperes) _ Discharge 

lp) . U 2 163 oO 
2p)Palr T 2 128,2 

3o) 
ljp)pair 

U 
T 

2 
2 

157 o 8 
1314 

11) . 
12)paar U 

T 
2 
2 

238,7 
221*4 

13) . U 2 233 o 6 
Il0pair T 2 217,0 

21) . 
22)Pai*’ 

U 
T 

2 
2 

230,5 
203 o 5 

23) . U 2 236.8 
2U)pair T 2 189,2 

1) . U 6 71,0 2)Pair T 6 30.5 

3) . U 6 6U-8 U)pair 
T 6 30.8 

6)pair 
U 
T 

6 
6 

63.9 
28.9 

is) U 6 81.7 
2 s)Pair T 6 U8.8 

3s) . U 6 58.3 
h s)pair T 6 35.8 

* 

Numbers correspond to those given in Tables 3 to 9, inclusive. 
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APPENDIX 6 TABLE 11 

Relative internal resistance of treated (AD-X2) or untreated 
batteries (or cells) as a function of storage time under 
conditions of fluctuating temperatures» Batteries under 

room temperature storage x^ere used as controls. 

battery or 
Number Designation Days of storage'" 

b9 86 1JU8 207 
1A Untreated — 0.030 0.078 0.132 iy 
IB Treated — .036 ,058 .122 

2A Untreated _ 0.061; 0.092 0.161; ) 
2B Treated — ..072 .116 ,256 } ftrU, &» 

3A Untreated _ 0,092 OolOl O.ildt , , , 
.1)4.6 1 3B Treated -- .0 9b - ,098 

Uai Untreated cell _ 0o02b 0,036 ) 
I|A2 Treated cell — (0*021;)* .026 .038 

.036 kA3 Untreated cell — ,021}. 

1|B1 Treated cell 0.020 0.036 
14B2 Untreated cell — (0.021)* .008 o032 / 
hB} Treated cell — .028 .038 J 

5A1 Untreated cell _ 0.021; 0.038 ( 
5a 2 Treated cell — (0.027)* .021; .036 \ 
5A3 Untreated cell — ,021; ,027 

5B1 Treated cell _ 0.026 0.036 / ) 
5B2 Untreated cell — (0.021;)* o025 .036 / 
5B3 Treated cell — ,025 ,036/ 

6a Untreated _ 0,030 0.058 0,118 \ 
6b Treated — ,03b ,056 ®120 3 

7A-X-X Untreated 0.028 0,0 3b 0,014; 0.080 ; 
TUfuL 7B-x-x Untreated .031 ,03b o0l}0 .068 i 

8A-x-x- Treated 0,030 0.0 3b 0.014; 0„07b \ 
8B-x-x- Treated .028 .036 ,201; .116 ^ 

Room temperature storage 
9A Untreated 0.026 0o025 0.029 0.036 
9B Treated .026 .026 .036 .052 

-x-Whole battery 
**In glass containers 

***Stored at 5>0°C during the day and cooled over night for 5 days 
a week; cooled over the week end. 
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FPZI'iDIX 6 TABID 12 

Summary of changes in the internal resistance of 
treated (AD-X2) or untreated batteries or cells 

Difference between 
values at 1+.9 and 207 
days or at ll+8 and 

207 days 

h9_86 ll+8_207_(207-1+9 days) 

Internal resistance 

Designation Days of storage 

ohms ohms ohms ohms ohms 

Untreated batteries 0e030-: * 0„0i+7 0.069 0.118 0,089 
Treated batteries .029* c- .051 .096 .139 .110 

(207-11+8 
Untreated cells — — 0.021 0,035 0,011+ 
Treated cells — — .025 .037 .012 

At room temper at lore (207-1+9 

Untreated battery 0o026 0.025 0,029 0,036 0.010 
Treated battery .026 .026 .036 ,052 .026 

Two batteries 
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APPENDIX 6 

Table 13 - Effect of "AD-X?,” on the discharge of negative plates charged 
at low rate in H£30^ of extremely low specific gravity. 

Cycle 
Minutes 
charged ! 
at 1 amp I 

pair 
1.021 1.021 

-S-AD-X2 

j pair 
1.021 1.021 

4-AD-X2 
| 
j 1 Discharged at 2 amperes 

(minutes) 

1 ; 120 10.8 10.S 11.9 15.3 
| 

2 ; 180 35.8 37.4 38.4 45.2 i .... . ... . 

Minutes pair pair 
i 

pair pair 
Cycle | charged j 1.020 1.020 1 1.020 1.020 1.020 1.020 ' 1.020 1.020 

iat 0.5 i i 4-AD-X2 i +AD-X2 j vAD-X2 •J-AD-X2 
! amp 

Discharged at 2 amperes 
(minutes) 

i ISO j 5.7 6.2 I i 5.6 6.8 | 5.3 7.5 5.6 8.7 
2 605 1 77.0 69.2 72.0 87.7 I 71.5 64.0 1 64.0 63.5 

Ratios (treated/untreated) 

At 1 amp r 1 

1 j 120 loOO 1.29 _ — 

2 i ISO 1.04 1.18 — 

At 0.5 amp 
1 1 ISO 1.09 1.21 1,29 1.55 
2 • 

! 
605 0.90 1.22 0.90 c .pp 
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Table llj. - Effect of ,!AD-X2” on the discharge of negative plates charged at 
high rate in H^SO^ of extremely low specific gravity 

Minutes pair pair fa ir 
Cycle charged 1*020 1.020 1.020 1.020 1.020 1.020 

at 6 +AD-X2 +AD-X2 __+AD-X2 

amperes Discharged at 6 amperes 
(minutes) 

1 6'{? 5.3 3.6 3.7 3.0 2.9 2.7 

Minutes pair pair 
Cycle charged 1.02C ' 1.020 1.020 1.020 

at 6 
amperes 

+AD-X2 +AD-X2 

Discharged at 6 amperes• 
(minutes) 

1 30 0.73 0.75 0.67 0.75 
2 6 0 3.0 2.7 2.3 2.0 
3 75 16.4 13.3 12.9 9.6 

Ratios (treated/untreated) 

1 60 £ .68 C ,81 0.93 
1 30 1.03 1.12 
2 60 0.90 0.87 
3 75 .81 .74 

Remarks: The additive is not effective in opening up ,!sulfated?’ nagative 
plates at high rates of charge in solutions so dilute as 1.120 
in specific gravity. 
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fpPENDIX 6 

Table «* ''Effect of ■7?AD-X2t? or a comparable mixture of magnesium and sodium 
sulfates on cycle discharge of negative plates charged at low 
rate in HpSO/^ of extremely low specific gravity. 

Cycle 
Minutes 
charged 
at 1 
ampere 

1.020 
pair 

1.020 
+AD-X2 

pair 
1.020 1.©20 

asm 
1, ©20 

pair 
1.020 

Naftty,’* 

Discharged at 2 amperes 
(minutes) 

1 
2 
3 
4 
5 

21© 
435 
7B5 

1087 
1270 

. 19.7 
58.8 

190.2 
344.6 
497.6 

31.5 
83.1 

208.5 
344.4 
492.6 

19.1 
63.8 

201.5 
354.7 
498.5 

28.7 
77.5 

206.7 
35-6.7 
503.1 

26.1 
86.4 

218.2 
330.4 
474.0 

46.9 
117.0 
249.0 
354.6 
508.1 

Minutes pair pair pair pair 
Cycle charged 1.020 1.020 1.020 1.020 1.020 1.020 1.020 1„020 

at 0,. 5 MgSoZy MgSO/* MgSO/* MgSO/* 
ampere 

Discharged at 2 amperes 
(Minutes) 

1 60 2.4 4.3 2.2 4.6 1.5 4.1 1.8 4.2 
2 120 7.3 12.5 6.9 11.3 5.5 13.1 6.5 12.1 
3 360 24.© 38.6 23.5 34.5 22.3 41.4 21.3 34.5 
4 780 81.4 106.1 75.3 94.2 70.7 110.2 71.2 92.5 
5 1080 171.7 187.5 166.3 180.8 160.9 189.5 163.0 176.5 

■^Synthetic mixture of magnesium and sodium sulfates in composition comparable 
to ”AD~X2??. 
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APPENDIX 6 

Table 16 - Ratios (treated/untreated) for data of table 15> 
(For extremely low specific gravities) 

Minutes 
Cycle charged Ratio Ratio Ratio 

at 1 
ampere 

1 210 1,60 1.5® 1.80 
2 435 1,41 1.21 1.35 
3 "'85 1.13 1.03 1,14 
4 1087 1,00 1.01 1.07 
5 1270 0,99 1.01 1.07 

Cycle 
Minutes 
charged 
at 0.5 
ampere 

Ratio Ratio Ratio Ratio 

1 60 1.79 2.09 2,73 2.33 
2 120 1.71 1.64 2.33 1.86 
3 360 1.61 1.47 1.86 1.62 
4 480 1.30 1.25 1.56 1.30 
5 1080 1.09 1.09 1.18 1.08 

Note: Note that the '’apparent” beneficial effect 
are cycled. As more acid is formed during 
cells, the total solute increases, and the 
effects of "AD-X2” become insignificant. 

disappears as the plates 
charge for untreated 
’'apparent" beneficial 

% 
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Table 17 ~ Effect of WAI>-X2^, on the discharge of negative plates charged 
at l°w rate in HpSO/^. of moderate specific gravity 

Minutes pair pair pair pair 
charged 1.098 1.098 x.098 1.098 1.098 1.098 1.098 1.098 
at 1 +AD-X2 +AD-X2 +AD-X2 +AD-X2 
ampere 

Discharged at 5 amperes 
(minutes] ) 

1 
2 

255 
450 

14.6 15.2 
39.6 40.5 

15.3 14.5 
38.5 37.4 

15.5 14 6 
39.2 39.5 

14.0 14.7 
37.3 41.3 

Ratios (treated/untreated) 

1 255 1.04 0.95 0.94 1.05 
2 45® 1.02 .97 1.01 1.11 

% 
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Table 18 - Effect of !JAD-X2S! on the discharge of negative plates charged 
at high rate in H2SG4 of moderate specific gravity. 

2ycle 
Minutes 
charged 
at 6 
amperes 

pair 
1.100 1.100 

+AD-X2 

pair 
1.1C0 1.100 

+AD~X2 

60 
120 

Discharged at 6 amperes 
(minutes) 

20.2 10.7 20.0 13o5 
55.3 42.5 56.0 48.5 

Ratios (treated/untreated) 

60 
120 

0.53 
.76 

0.68 
.87 
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Table 19 - Effect of ,}AD-X25’ and comparable mixtures of magnesium and 
sodium sulfates, or sulfuric acid of same specific gravity on the 
discharge of negative plates*. 

Minutes pair pair pair pair 
Cycle charged 1,200 1.200 1.200 1,20® 1.200 1.200 1.200 1.200 

at 0,5 acid acid acid acid acid acid acid acid 
ampere 

Di scharged at 2.0 amperes (minutes) 

1 120 16.9 16.7 17.1 16.5 16.5 16.3 16.3 16.3 2 300 36.2 37.0 39.3 73 7 38.9 37.2 3 8.5 37.3 
3 730 After second cycle all cells were emptied and c ells filled 

•with solutions shown immediately below. Cells were then 
discharged at 2 amperes • 

1.200 1.200 1.200 1.200 1.200 1.200 1.200 1.200 
acid acid acid acid acid acid acid acid 

+AD-X2 +MgS04 alone +AD-X2 +MgS04 alone 
and and 

Na2S°4 NapS04 

sp.gr. 1.200 1.235 1.232 1.233 1.200 1.235 1.232 1.233 

Minutes of discharge 
74.4 71.1 76.2 79,5 32.0 74.5 78.7 76.7 

*A11 paired pi ates were taken from same cell of battery 
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APPZNDIX 6 

Table 20 • Description c 9 Solutions used in Measurements of 
Kinematic Viscosity 

Solution Spo gr0 (temp. °C Remarks* 

1A 1,300 (25.3) without AD“X2 

IB :l?3i4 (23.6) with AD—X2 (25.3)** 

2A 1,197 (24.2) without AD-X2 

2B lc 211 (23.5) with AD-X2 (26.7 g) 

3A 1.102 (25,4) without AD-X2 

3B 1,116 (24,2) with AD-X2 {25oS g) 

4a 1,050 (23.5) without AD-X2 

4b 1,06S (26.7) with AD-X2 (2205 g) 

5A 1,009 (23) without AD-X2 

5B I0O30 (22,4) with AD-X2 (21c6 g) 

^Weight of AD-X2 listed was amount of AD-X2 added to one 
liter of sulfuric acid of appropriate specific gravity0 

**Note that weight of AD-X2 varies from one envelope to 
anotherG 
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APPENDIX 6 

Table 21 0 Kinematic Viscos 

Temperature = 0°C 

% HgSO]^ 

(approx) 
39.1 27,7 

Series 1 2 

A 3,563. 2,715 
B 3 2cS95 

B/A 1.069 itc66 

temperature = 250c 

A lc 862 ie392 
B i.957 1^64 

B/A 1.051 I0O52 

temperature = 45°c 

A 1^0 0*941* 
B 1.320 0;984( 

B/A 1.04g 1.0^5 

ity of Solutions in Centistokes 

14./- 0 0 
7 „ n ! O ^ 

■7 4 5 

20156 
2c297 
I0O65 

1.942 
2o059 
i0o6o 

liS2y 

1,933 
18058 

^106 
i.i66 
1,054 

0o9^92 
1;042 
1.053 

0.9153 
Oo9703 
1.060 

0^750! 
o;765i 
i0o47 

Oi 669-z 
0;7009 
i0o47 

0,6174 
0;6p2g 

1.057 
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APPJNDIX 6 

Table 22 0 Absolute Viscosity of Solutions in Centipoises 

Temperature 

% HgSOji 

= o°c 

39=1 27 * y l4-6 
7 • © 0 1 o-£ 

J 
(approx) 

Series X 2 3 4 

A *K70 3,29 2,40 2,05 M5 
B 5.07 3*55 206o 2e 22 2,00 

B/A 1,02 1.03 lo02 1.03 1002 

temperature 

A 

~ 25°C 

2„4l 1,66 1^22 i,o4 0;92: 
B 2,56 1*77 ic30 loll Oo99' 

?-/A 1.06 I0O7 1*07 1.07 lo02 

temperature 

A 

= 45cC 

1,61 l,ll 0,313 
Oe2o3 

0,692 o'61 
B 1.7J 1.17 0*73^ 0o66 

B/A 1.06 1*05 ido6 1*07 io02 
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/Table 23 Description of Solutions 
Resistivities 

Solution Sp. gre (Temp °C) 

1A 1,257 (26,1) 

IB 1,311 (25,0) 

2A 1?201 (25,6) 

2B 1,216 (25,0) 

3A i*lo4 (24,0) 

3B 1,116 (23,2) 

4a 1,049 (22,6) 

4b 1,065 (23.2) 

5A 1,009 (23,0) 

5B 1,030 (220 9) 

6a 1?0025 (22) 

6b 1.0215 (22,5) 

AD-X2 d = le019o (2301CC) 

A solutions were clear 

B and AD-X2 solutions were cloudy , 

-"'Weight of AD-X2 listed was amount 
sulfuric acid of appropriate speci: 

**Note that weight of AD-X2 varies 

used in Obtaining 

Remarks* 

without AD- *X2 

wi th AD- -X2 (23, 0 o * 

without AD- >X2 

wi th AD- -X2 (22, 7 g) 

without AD- ■X2 

wi th AD- •X2 (21. 4 g) 

wi thout AD- ■X2 

■p
 

•H
 AD- -X2 (2^ V c-j 3 l g) 

without AD- ■X2 

1000 cc sol ■ 5A + 25. >3 g AD- 

without AD- •X2 

1000 cc sol . 6a + 22, g AD- 

1 en^ /■elope AD-X2 in l liter 
h2o- 

pH = 6,1 at 23°C 

ind showed a permanent precipitate 

of AD-X2 added to one liter of 
'ic gravityo 

from one envelope to another® 
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TABLET2lT~ Discharge at~FI 1ST, and"*50 amperes of Automotive Cells containing 
treated or untreated sulfuric acid solutions, (Spc Or 1,-010) g 

Exp. 
No* 

Cell 
NO a 

L J 

1 Sp* Gr0 
Envelope! of , 

of Solution 
AD-X2 at 
Added j start of 

dschge ' 

Rate 
of 

dschges 
amperes 

1 

Minutes of Discharge to : indicated Volfs 

a 
1.73 

il 
1,3d 1*23 loOC 

i 
0.751 0,3C 

-1 

’ 0,25 0*00 

1 

r 

. 3 None 1 ® 010 2.3* 38,31 U3.5 kh*0 j iiluo UuO 14u0_ 

1 
n 

j l L_i__ 1*028 2C0 39*0 j 

,-1 

h?*0 132 *0 57.0 161.0 ; 6ho0 63®£. 

1 2 2 _1.032 3 2,3* 3icjd 
*1 * 

61.7 70.0 87 Jl 11180 (169® 0 

* 
180*0 

““"n 1 
1__ 

-1 
! 
n 

n *1 

| 

2 _3_ None 1.010 1.3 
r 

0.0 U.6* 3*3 1 5.8 6a 0 
r 
I 6.2 ! i 6,3 6.]. 

2 1 1 1.028 13 o.o fM 
!. 

[.8.0-:: 8,9 ! 9*3 

r ' 

| 9o3 9*7 

2 
... 1 
_2 1 i 2_ 1,030 15 oeo 3,ii 1 8,0-:: 9,6* 

S * 
111® 3 (12,8. 13.9* 

i | 
j 

I ' 
i 
i... . 

I 

3 

j 

_3_j | None 1.010 30 0.0 0.1-::- 0 3 6-::- 
j 

i Oo9 0.9 i 0C9 ! 0.9 le0 

3 

h -] 

1 ! _,_! 

! " 
! 1 1.030 30 0.0 0.0 0,3 ! 0.9 1.2 

1 
[1.5 

! 

| 1,6 1,-7 

jJ—!_j_2_ l.ogo 30_ 0.0 0*0 oe3 

1“ 1 “ 

j 1.0* 1^* 
i 

„i^Q* 

a = Normal end voltage at the 3*0 ampere rate is 1®73 volts for these cells* 

* = Indicates maximum time at the indicated volts for each experiment® 
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TABLE 26 - Discharges at 50 ampere:* of Automotive Cells containing treated or 
untreated sulfuric acid solutions off varying specific gravities^ 

Exp0 
No, 

Cel] 
No. 

Sp8 Gr* 
K2S0, 
Solutior 

Envelopes 
of 

AD-X2 

:Sp» Gr, 
of 

Solution 
Minutes of Discharge to indicated Volt* 

. . . _ . . _ j. 

Added at J 
start of 
-Dischge 

i 
1.7H 

1 

i*5Q 1,25} 
I 

1.00] 0*75_ 0*50 

I 
°°?i -U 0 n 00 

3 3 1,010 None 1,010 0,0 0,1-::- 0.6*1 U; 0*9 0o9 0?9j 1.-0 

3 1 1,010 1 10030 0,0 0,0 
1 

: o„5 i 
i 

0,9 j 1.2 1.5 1.6 j lo7 

3 2 1.010 2 

— 

1,050 o8o oPo 
i 

o,5 i 1,0-::-! 1.4* ls9* 2,3-4 3.0-”- 

4 3 1.020 None 1,020 0,0; 1.9--- 
1 

2a8-»-j j 2.9 j 3.0 3.0 
i 

3.1 ! 
1 
! 3ol 

4 1 1,020 *1 1,0]40 
i 

0,0 1.3 
1 

2.8-):-! 
j 

i 3.5*14.0* ,.44 1l4 
i 
; ii,7 

4 2 1,020 2 
.”1 

1*060 
! 

LPe° 
j [ 
1 1,0 2.5| 

I ! 
! 3.3 3*9 4.8* 

r r 
5*6*1 6,2-::- 

Si 3 1.040 None 1,0)40 ! 

r~ ■ 
i 
[0*0J |_a^* 8,8-::- 

1 

La.*q_ 9,2 .J2&3 
1 

9ji j 9-5 

5 Li_ i.o4o _1_ 1.056 0,0 ! 7 h 1 f .T 8,7 9 A ^ 9-7 10fi0 

! 

h.o4 

5 |2 I le040 2 1*07)4 0,0 
i 

7„0 . 8-3_ 9,3-::- .103 11.0 
nZT 3/ 

11*8 I12.2 

6 
r n 
L3 i 

i 
1 1*070 None le0?0 

~ * 
6 „ 5*18,5 1.9,2 19 , 6 224L 

21^0 

! 
\2£l£l±ZQL*2- 

[21,6 ! 22s3 

1 
£0,6. 

7 ' 
6 ! 1 ! 

i 
-s07°-_| 

i 
1_1__ 1,088 54 17.6 194 20_S 

1 
2 3d 

_6 j M | 1*070 2 1.102 li,5 I60 8 19.6 20„9 123*1 i 25,0 26b3- 

7 3J 1.119 
i 
j_None 1,119 2lkC!* 33.6 ~31*SL 34.2. 3M 

v ^ 
S 36-0 | 37.1: 37,7 

7 1 1.119 I 1 1 1,135 22,5 32-0 33.2 3)4-3 35i>8 IjIiS Lko^o 40.8 

J__ 2 1,119 | 1 0 
! " 
| 1.151 22<s2 31,3 

r 
| 32.9 3li * 2 36*0 

* 
39,7 

I * 
j 43»6 45*1 

8 3 1,160 

' 1 ‘1 

None | 1,160 35.0 
* 

434 
* 

1x3.8 144,5 1*5,3 I1.6.O 46,8 47*7 

8 1 1,160 
1 
| 1,176 34.3 42.0. ill 3.2 lili.li k5sl 11B.7 51.2 52.4 

8 2 
~ ■ i 

1,160 j a L 1.192 33*2 
r 

41*3! 42.8 43,8 454 Ls&i Lsni zelL 

* = Indicates maximum time at indicated volts for each experiment 
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APPENDIX 7 1 Data Related to 

Inspection cI Discarded Batteries 

Turned in for Purchase of New Batterie 
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Data on "turned in" batteries inspected 
February 18, 1952 

Open- circuit voltage Specif ic gravity Stabber voltag 

.1 2 7 1 2 3 1 2 .3 

1*98 1,98 1,93 1.175 1,115 1*14-0 1,2 14 0,7 
2,07 2,07 2,07 lo 225 1.210 lc 200 1.5 1 = 4 1*5 
2,05 2o10 2 , 07 1,23b 1,250 1,230 1,35 1*5 1,4 
1,95 1.02 1.92 1.0 0o8 1,0 
1.87 1*84 1,85 l,o4o i*o4o 1,04-0 1,3 1,1 1,2 

2„l4 2,10 2,12 1,205 1,240 lft260 1:6 1,6 i:6 
2,00 2o05 2,05 1,165 1,235 1,250 1,5 i«45 1,5 
1,50 2,07 2,02 1,190 1,250 1.215 0,0 1=50 1.2 
2,00 2,00 2o00 1,225 1^220 1.190 1:2 1:25 1.3 
2,05 lcpo 2,00 1,220 1.175 1,200 1,5 0,0 1,4 

1,00 2o05 2C05 1,110 1,260 1,24-5 o0o 1,5 li8 
lo40 20 00 l,4b - - «~ _ «» ~ 0,0 1.3 0o0 
2.?00 2o05 2o05 1,200 1,215 1:220 1,2 1,1 1,0 
2,14 2,15 2913 1=230 1o24'0 1.225 1©2 1.4 1.2 
1,92 1 = 97 2,02 1,120 1,1S0 1,185 191 1,15 l,4o 

2,00 2,00 2,05 1,180 1,180 1,205 1.3 1,4 ift4 
1,95 2,05 2,07 1.175 ld35 1.195 lc0 1,0 1,4 
1 Q4 1,92 2o00 1.125 1*0 i;o 1,3 2,10 2o10 2&05 ~ - ~ -- ~ — ~ 0:04 ia 1=3 
2,00 2,03 1,50 - - - - 1,20 1*0 0,02 

2 = 00 l'9§ 1,97 1*180 i;i6o 1:2 0:03 i;3 
io95 1,95 1,95 1,120 1,120 1.125 1,5 1,5, 1,5 0ob2 lo 82 1,89 _ ~ _ ™ «. 0o0 o0o6 1^5 
2,08 2o05 2,02 1,250 10 260 lo210 i:.4 1:3 1,45 
1.95 1,95 1,97 1?110 1,110 1,125 1*2 1,3 1,3 

2.05 2,05 2,00 i;27o 1:215 1,175 ll2 1*4 of6 
l?95 1,95 1,95 1*125 1,120 1,125 i;o 1,0 1,0 
2,00 2,0p 2,05 1 9 J-90 1:250 1,230 0,6 1,35 1,3 1,98 20 05 2o05 - — — 1*235 1,225 ic3 1.3 i«5 lc90 Io90 1*88 1.075 1,075 1*075 lo0 l.l 0.7 

30 Batteries? 

l4 Suitable (G) 
11 Unsuitable (X) 

5 Doubtful (D) 
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iPPMDIX 7 (Sheet 2) 

Data on "turned-in" batteries inspected 
February 26s 1952 

Open- -circuit voltage Specific gravity Stabber voltage 

1 .2 .3 1 .2 .3 1 2 3 

1,60 2e 20 2,20 1.050 1^10 1:210 0:02 1 'ii. 1:3 X 
1*96 2o02 2.00 ia60 ld90 1,175 i:o 1?4 1*2 D 
2*05 2.00 1^92 1^25 l.a215 1*210 1,3 1,2 1,25 Gr 

2.10 2.05 2op5 1.270 1.235 1:245 1.3 1.3 1*2 Gr 

1,95 1,95 1,45 loI25 1*150 lPl4o 0,05 1,2 0*05 X 

o*4o 0,10 1,00 c— — •-1 0- — — 0- olo 0:0 o;o X 
2^05 2.05 2a02 1*225 1,225 - o,7 1,3 1,2 0 
1,95 1,95 1,95 1,145 1,150 lQl45 i9i 1,15 i?i Gr 

1.95 2.15 2-10 - — ~ 1*250 !026o 1.0 i04o 1*25 D 
2,05 2.05 2?05 1,250 1,250 1o250 1*3 io35 1 “Z * > 0 

1,95 1,95 1,95 1,150 i:i50 _ ’ _ — 1:2 1,35 i;25 Gr 

1,95 2.10 2,10 1.160 1*260 1:260 1,0 1*30 1,30 D 
2.05 2,00 2,00 1:190 1,160 1*190 1,25 1,20 1,20 D 
2.06 2,,10 2.00 ln240 1.250 1:160 1.3 io3 1.2 D 
2,00 2o00 2,00 1,170 1.160 1,1.45 1,1 1,3 1,15 a 

2.00 2,00 2o00 ia90 1:190 1*195 1:0 0:6 i:0 D 
2 e 10 2^06 2.05 1,275 1:275 1*255 1:3 14 i:3 Gr 

1*95 1*95 1,90 1*125 1.075 - - — 19 3 1.1 1P2 D 
0.00 oeoo o«75 - - - - ~ - — - — 0*0 0:0 Olo X 
2? 20 2,20 2,20 “ - - 1,0 1.1 1,0 D 

2:00 2.05 2.05 1:165 1:125 1*220 i;o 0:0 l,a X 
2o10 2o00 1*90 1.260 1.200 1*4 1:3 liO D 
2,05 2,05 2,06 i:220 1*250 i:24o 0*6 1,4 l4 D 
2.15 2 015 1,90 1*290 1*290 1.060 1:5 1.45 1*25 D 
1,96 2,00 2.00 ~ ~ - --- ~ — o96 1,25 1,00 X 

2a00 l?95 0,00 _ _ ^ _ ill i;o 0:0 X 
2,05 2,05 2*05 1:260 1^55 1:260 1,4 i?3 il4 Gr 

1,95 1,95 1,95 i:i30 1,130 1A50 1,2 1,0 1:3 0 
2,20 10QR 2.02 1*265 ioi90 1.4 1*3 1*25 D 
2,05 2,05 P C2 1,200 1,200 1,200 1,3 1,3 1*25 g 

i;95 i;95 2,00 1,155 1«150 1:175 1:3 1:2 i:4 0 
1-95 1.92 1*95 1,170 1,170 i*i4o 1,0 1,15 016 X 
1.90 1 QE l?95 1.17 j l.idd 1:120 1,7 ol6 liO X 
2e00 1*95 2o0 0 1,170 1:150 1:150 1,35 14 1*25 G 

^,0o 2.05 2,05 1,210 1.210 1.210 1,5 1,4 1,5 Gr 

1,25 if 25 1,50 «. _ „ „ _ o!6 0:9 0:0 X 
1.95 1.95 1.95 i:iOO 1:105 1*110 1*0 1*0 1*1 Gr 
2.00 2.00 2.00 1.155 1*175 - - - o*5 0o0 1*2 X 
38 Batteries: 14 Suit* able (Gr) f 11 Unsuitable (X), 13 Doubtful (D) 
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PPSNDIX 7 (Sheet ^ 
ta on M turned-in1' 

- i - 
batteries inspected March 3j 1952 

Open-circuit voltage Specific gravity Stabber voltage 

01 
2 .3 .1 .2 .3 1 2 .3 

1,94 1,92 1,93 l*l40 1,1.30 i0i4o 1*05 1.10 1*10 g 

0,15 0,15 2.00 - - - - - — 0.0 o;o 1,3 X 
2,05 2,05 2:05 low. iow iow 1,25 1*2 1*3 G 
1o90 i.?o 1,90 iaio 1.120 1*110 o09 i.i 0*9 D 
iM i?43 1.95 - - 0,05 0*15 1,2 X 

2.00 2?00 2.00 1,160 lllSO 1,170 1:3 1:4 1,3 G 
2o00 1,95 0,00 1,190 i;i5o _ - _ 1*3 1:3 0c,0 X 

2,00 2.00 o,4o 1,225 1.225 - - — 1*3 1,3 0:0 X 
2e25 2® 25 1,90 1,275 1.220 i3o4o lob 1.5 lol D 
1,60 2P15 2P02 - 1.225 0*0 °,9 1,1 X 

1.37 1,27 1,27 1,060 i:o60 1,060 i;o i;o 0,9 D 
2,05 2?02 0,75 low 1,220 low 1,5 1,25 0,70 X 
2*00 1,25 1.25 1,215 1,150 1,110 1,3 o?oo 0,0 X 
2®00 1095 lo95 low low le170 1825 1.30 ls25 ;G 
1,92 1,92 lo92 1,125 1,200 1,135 1,0 1*15 1*3 G 

2*05 1.50 2o02 1^250 i:205 1:225 1:3 0:0 1*3 X 
2a00 2.00 2o00 1,210 1,200 1.20 0 1*2 0:4 1*2 X 
2.05 2.05 2.05 low low 1^00 lol 0:3 i:2 X 
2.05 2e05 2*05 lc200 lo200 1*200 1:3 !o3 i:3 G 
1,45 2,05 2,05 1,150 - o,3 1,3 1 c -L", y X 

2.10 2:00 2‘05 1,255 10225 1,225 1,4 1.2 i:4 G 
i,4o io95 ic95 low low low 0*2 1*2 1,2 X 
1,95 1,95 1,92 1,125 iow I9I95 1,2 1*0 1*5 G 
1.55 2.05 2.00 low 1o260 1.210 0*0 1.3 1.35 X 
1.55 1,92 1.95 1,170 1,170 1,170 0*1 i.l 0,5 X 

U95 1.95 1,95 1,160 l,l60 1,160 i:0 i;i 1:2 G 
-.95 1,95 1,95 low iow iow 1.2 1,15 1:25 G 
loQC 2o00 2.00 1.200 1:200 1:200 1,35 1,30 i04o G 
1, OB 2o06 2o07 1,275 1:275 1:265 0,7 I0O5 1:25 D 
).1C 0905 1*60 1,100 1.050 0.0 0.0 1*0 X 

U 05 0o20 1,95 1© 200 1:160 1,175 1,35 olo 1:3 X 
-?92 1,92 1^92 1J.10 1:125 1,105 1.0 lol 1.0 G 
ho6 2o02 2o02 i;220 1,215 1:215 1*4 1:5 i:4 G 
!a00 2 ©00 2*00 i;200 1.190 1:190 1:25 1.3 1:2 G 
!.25 2,24 2,24 1?230 1,230 1,240 1*5 1,5 1,5 G 

U15 2.12 2il5 1,225 1*235 i;250 i:4 i:4 i;4 G 
-.95 1,95 1.92 1.160 1.150 1.130 1*3 1:25 1,4 G 
.eS0 1,60 1,95 - _ - ~ - ... i,o4o 1.3 1.7 o0o X 
-,95 lo90 lo90 - - - ~ *.— - ~ — 1025 rM i;i5 G 
-095 ie95 1 s>93 14140' 1.150 la-150 o,3 1,2 1*15 X 

loOO IcOO — „ „ —. — 0- 0:0 0:0 0:0 X 
# 2.00 2.00 - - - i:i75 1:150 0:0 i:2 1*3 X 2.05 2*02 1.200 io235 1,225 1.2 1.4 1*3 G 

4-3 Batteries2 19 S'aitable « 20 Unsuitable, !l Doubtful 
(0) (X) (D) 
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0* mPPENDIX 7 (Sheit 4) 

Data on 11 turr.ed-inn batteries inspected Marcn ±0,1952 

Open-circuit voltage Specific gravity Stabber voltage 

1 2 J 1 2 3 .1 .2 .3 

o;6o 0*20 2*00 « — —> _ _ _ 0^0 o'ao 1:5 X 
1,00 1,00 loOO o;o olo 0:0 X 
2,00 2,00 2o00 iow iow 13.220 1.0 io3 la4- Gr 
2o00 2o00 2o00 1.190 1.180 1,125 i'A l04- G 
2,00 2,00 2,05 1,190 1,190 1*195 1*4- — — 1,4- G 

2.00 1.70 2*00 1,200 1.165 1.200 1^ 
- ’ — 1:2 D 

2.05 2*00 2,05 1*220 1.200 i;sio ln4 i;i i'.2 G 
1,95 2,00 1,95 1.160 1.200 1.14-0 0l5 0,0 1*2 X 
2o05 2,00 2905 lo 225 1.195 la200 1.3 1.2 loO G 
1,20 1,70 1,30 low low low 0,3 0,1 0.1 X 

2o00 2.00 2,00 1^ 200 1^220 1,225 1q 2 !i2 1*2 G 
2,05 2.OR 2 c 00 1*210 1,200 iow 1,2 1*4- 1*3 G 
1,20 1,90 1:90 i,o4o lo050 1:075 0.6 0.0 1*3 X 
2t05 0.70 2:05 lo250 lol30 1.150 i;4- 0^0 io3 X 
2,00 i,6o 2,00 1*200 low low 1 p 0,1 0,2 X 

1,95 1,95 1,95 i;i20 1^100 1,100 0q9 o;7 o;9 D 
2,05 2,00 2,05 1,2R5 1,165 1,220 1*3 0,3 1*3 X 
1,70 1,95 0,95 1*040 1*160 1,030 0,2 1*3 0.0 X 
2,00 2 <,05 2e05 i.i§5 10 200 1 e 200 1.0 1.4 1.3 G 
2,00 1,65 2?00 1,160 I?l60 10 200 1,0 0,1 1,2 X 

i?95 2 a 00 1,95 1*160 1*160 1J.50 i;o 1*2 0,6 D 
ia90 lo90 io90 1.125 lv100 1,1.00 0.0 o,?5 1,0 X 
2.05 2,10 2,15 ii235 10175 le 225 i;4- 1,4- 1*4- G 
lo95 1,90 1.95 io090 lo050 I0O7O 1.0 1.1 1.0 G 
0,00 0,00 0.92 - 0?0 0,0 0,0 X 

0.50 1,95 2,05 1*200 1,150 1^225 0^0 1;? i;4- X 
1,96 2,00 1,95 1*150 1,175 1,155 1.2 1,4 1*3 G 
2a03 2o02 2,05 1*200 1 .200 low 1*4- 1*3 1,2 G 
2*05 2:05 2o10 1.150 1^170 1:250 1.2 1*4 1.3 D 
2,00 1,95 1,95 1*175 19170 1,160 1,0 1*0 0,6 D 

2«00 2,00 2,00 1*160 1,165 1*175 li2 i;4- 114- G 
0.02 0.50 o,75 « - ~ 0^0 0.0 0^0 X 
2,00 2f;oo 2,00 1*160 1,225 1.200 i:2 1*3 D 
2.05 2:05 1,^5 low lew iow 1.3 o0o X 
1,95 1,95 1,9b 1,160 1.155 1,200 1*2 1*2 1*3 D 

(SEE NEXT PAGE) 

\ 

\ 
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TENDIX 7 (Sheet 5) 

2,05 2,00 2,00 .1,200 1,200 1,200 1,3 1.4 1,3 G 
045 0,20 0,12 1,150 1,110 1,090 0,0 0,0 0,0 X 
i94o 1,95 2,00 1,125 1,175 1,200 0,0 1,3 1,3 X 
2.00 2o00 2.05 lo200 1.260 1Q 240 !o3 O0O5 1,4 X 
1,95 1,95 1,95 1,110 1,170 1,165 1,4 1,30 1,4 D 

2a00 2~G0 2,00 low low low i;o 1«0 0^5 X 
2,00 1,50 2,00 ~' - - <- ’ - — lf125 0,0 090 lr0 X 
0,10 0,10 laQ0 1,170 le1.20 1,125 0,0 $90 0:5 X 
2.05 1*95 2o05 1.225 1.160 10 210 1.4 1.0 lo3 D 
2,05 2,05 2,05 low low 1*240 1,3 0*2 1,4 D 

1,95 2,10 2,10 1*090 1,265 low 1 io5 1,4 D 
2o0Q 2C00 2.00 lol90 lol20 1 c 190 os9 1.3 lo3 D 
2.00 2C00 2e00 1.175 lol50 lol75 0.3 19X X 

42 Batteries? llj. Suitable (G) 
22 Unsuitable (X) 
12 Doubtful (D) 

A 
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APPINDIX 7 (Sheet 6) 

- 7o6l6 - 

Data on Mturned-in” batteries inspected 
May 19, 1952 

Open-circuit voltage Specific gravity Stabler voltage 

1 2 3 1 2 3 2 3 

2*00 2^00 1^92 1.165 1.180 1.160 1,5 1:5 1:5 G 
2,15 2;io 2,15 1 c 210 ia90 1:200 1,5 1,4 1,3 G 
2,07 2,07 2.08 1.125 i:i75 1:200 1,5 1,4 1,5 G 
1068 2o 22 1.92 — - - 1.280 1.125 1.0 1.5 10 4 0 
1,92 1,93 1,90 - - 1,0 0,8 1,3 D 

1,92 1,97 2o00 1,180 1,175 i:i?5 i'A 1,3 i;4 G 
2,12 2.05 2'OS 1,265 1B 240 1,5 1,5 1,5 G 
2,07 2,OS 2,08 1,225 i:215 1.205 1.4 1.4 1.4 G 
2,10 2S12 2.11 1.125 1.225 1.190 102 1.4 1:2 G 
1,92 1,97 1,97 1,180 1,175 1.175 1,2 1,1 1,0 G 

2.02 2^4 1.85 1.190 i:215 _ „ «»«, 1 ’ £ -*• 9 J 1,5 i:0 D 
1,97 1,97 1,97 1,170 1.170 i»i6o 1.4 1.4 i;35 G 
2,07 2,07 2.00 — — — 10225 A165 i;5 1:5 1.0 D 
io95 io93 1 QR 1:165 1,165 1,165 1.1 0o9 1:1 D 
1,90 1,27 1,88 1,075 ~.- 1,1 i?i 1,1 G 

1.90 1,90 1,90 1,105 1.115 I.'IOO 0:0 1:0 0:2 X 
1.32 1.96 2,00 I0I70 1^00 °:7 1,4 1,5 X 
2oG2 1^20 2.08 1:275 ~ - - i:260 1,45 0o0 1,45 X 
2,07 l^SO 2.05 1:236 _ — i:2R0 102 0:9 1.4 X 
if95 1,95 1,95 1,145 i,i4o 1,140 1® 2 1,3 1,3 G 

1.95 1.92 2,00 1:115 1A50 l‘l65 1,1 i;4 i;4 D 
2.06 29o6 2,07 1,255 1,255 1s260 1,45 1,45 1,45 G 
2,06 0,50 2,04 1,270 1,195 1,235 1,45 o9o 1,5 X 
2.05 2o05 2.00 1.220 1.235 i«45 1.5 1.0 D 
1,95 1,95 1,95 1.125 1.150 1.180 1.3 1.3 1.4 G 

25 Batteries: 
13 Suitable (G) 

5 Unsuitable(X) 
7 Doubtful (D) 

Note: 4 others were discarded as mechanically unsound* no data 
taken on them. 

A 
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THE NATIONAL BUREAU OF STANDARDS 

Functions and Activities 

The functions of the National Bureau of Standards are set forth in the Act of Congress, March 
3, 1901, as amended by Congress in Public Law 619, 1950. These include the development and 
maintenance of the national standards of measurement and the provision of means and methods 
for making measurements consistent with these standards; the determination of physical constants 
and properties of materials; the development of methods and instruments for testing materials, 
devices, and structures; advisory services to Government Agencies on scientific and technical 
problems; invention and development of devices to serve special needs of the Government; and the 
development of standard practices, codes, and specifications. The work includes basic and applied 
research, development, engineering, instrumentation, testing, evaluation, calibration services, and 
various consultation and information services. A major portion of the Bureau’s work is performed 
for other Government Agencies, particularly the Department of Defense and the Atomic Energy 
Commission. The scope of activities is suggested by the listing of divisions and sections on the 

inside of the front cover. 

Reports and Publications 

The results of the Bureau’s work take the form of either actual equipment and devices or 
published papers and reports. Reports are issued to the sponsoring agency of a particular project 
or program. Published papers appear either in the Bureau’s own series of publications or in the 
journals of professional and scientific societies. The Bureau itself publishes three monthly peri¬ 
odicals, available from the Government Printing Office: The Journal of Research, which presents 
complete papers reporting technical investigations; the Technical News Bulletin, which presents 
summary and preliminary reports on work in progress; and Basic Radio Propagation Predictions, 
which provides data for determining the best frequencies to use for radio communications throughout 
the world. There are also five series of nonperiodical publications: The Applied Mathematics 
Series, Circulars, Handbooks, Building Materials and Structures Reports, and Miscellaneous 
Publications. 

Information on the Bureau’s publications can be found in NBS Circular 460, Publications of 
the National Bureau of Standards ($1.00). Information on calibration services and fees can be 
found in NBS Circular 483, Testing by the National Bureau of Standards (25 cents). Both are 
available from the Government Printing Office. Inquiries regarding the Bureau’s reports and 
publications should be addressed to the Office of Scientific Publications, National Bureau of Stand¬ 
ards, Washington 25, D. C. 
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