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TM 11-415 — Dry Batteries

DEPARTMENT OF THE ARMY TECHNICAL MANUAL ·

This manual supersedes TB 11-430-1, 21 September 1944, and chapter 2 of TM 11-430, 16 January 1942
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DEPARTM~fVT OF THE ARMY • FEBRUARY 1948

. 1· . .. .. ...

DEPARTMENT OF THE ARMY Washington 25, D. C., 13 February 1948

TM 11-415, Dry Batteries, is published for the information and guidance of all concerned.

[AG 300.7 (1 Dec 47)]

BY ORDER OF THE SECRETARY OF THE ARMY:

EDWARD F. WITSELL Major General The Adjutant General

OMAR N. BRADLEY Chief of Staff, United States Army


DISTRIBUTION :

USAF (10); AGF (5); T (5); Base Comd (2); MDW (6); USAF Maj Comd (15); Arm & Sv Bd (1 ) ; AGF Bd (ea Sv Test Sec) (1); Tech Sv (2); FC (2); Class III Instls (3); PE (10); Dep 11 (5) except Baltimore (21); Sacramento (17); USMA (2); Tng Ctr (2); 4th & 5th Ech Maint Shops 11 (2) ; A (ZI) (20), (Overseas) (5) ; CHQ (2) ; T/ 0 & E 11-7 (2) ; 11-15 (2) ; 11-95 (2) ; 11-107 (2) ; 11-127 (2) ; 11-587 (2) ; 11-597 (2).

For explanation of distribution formula, see TM 38-405.
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Figure 31. S eries-parallel connectionR.

ure 31 illustrates two simple series-parallel connections; in each instance, the series-parallel combination has the voltage of two batteries in series and the capacity of two batteries in parallel.


13. Substitutions


	a. Where the assigned battery or batteries for a specific equipment are not available, substitution is permissible. Where a substitute battery is used, the following factors must be considered when selecting the substitute:

	(1) Voltages required.




	(2) Minimum capacity or service required.




	( 3) Size of battery in reference to space available in equipment to house it.

	( 4) Type of terminals.




	b. The following table lists three typical equipments, the batteries assigned, and the possible substitutions in the event that the assigned batteries are not available.















	
	
	
	
	
	Possible substitutions
	



	Equipment
	Assigned batteries
	
	1st choice
	
	2d choice



	nomenclature
	Type
	Quan
	Type
	Quan
	Type
	Qunn




	Amplifier

AM-32/ (). BA-203/U 1

Radio Re-

ceiver and

Transmit

ter BC-659.
	BA- 63

BA-36
	
	3* BA- 51

BA- 210/U 1

2* BA-2
	
	2* BA- 56

BA- 205/ U 2*

4* BA- 211/U 4*
	3*



	Test Equip
	BA-2
	
	() * BA-33
	1
	BA-53
	3*



	ment

TS

175 ( ) /U. BA- 23
	
	
	4* BA- 35
	
	4* BA- 15-A
	4*





• Batteries are connected m aeries.



14. Low· Temperature Operations

The service obtained from a dry-cell battery decreases as the temperature of the battery decreases. The lowest operation temperature for batteries made up of either cqnventional 4eClanche, reserve LeClanche, or RM type cells is approximately oo F. Whenever low-temperature operation is required, use lowtemperature LeClanche type batteries; these batteries operate to a temperature of -40° F. If low-temperature operation is required and low-temperature batteries are not available, heat the conventional, reserve, or RM battery which is to be used.

a. Whenever possible, keep batteries in a warm room for at least 24 hours prior to use at low temperatures.


	b. After a battery h~s been apparently exhausted at low-temperature operation, it can often be reheated to obtain additional service.

	c. The available low-temperature service of a battery can be often extended by placing the battery under the clothing near the body, by wrapping the battery with some insulating material, or by inclosing the battery\ in a wooden or cardboard box. Any device or procedure which helps retain the internal heat of the battery for a longer period of time increases the service of the battery.

	d. Application of direct heat to a battery also helps to increase the low-temperature capacity. Extreme care must be taken not to apply too much heat; overheating the battery will melt some of the cell components and render the cell inoperable.





15. Precautions During Use


	a. Always remove all batteries from any equipment prior to storage of the equipment. During the discharge of a dry-cell battery by deterioration, use, or accidental short circuit, the zinc container is attacked and holes are developed through which the electrolyte may penetrate the battery jacket and damage the equipment in which it is installed. The electrolyte that may leak out of an exhausted battery is corrosive and attacks most metals. This corrosive action is a prime cause of damage to battery-using equipments which have been stored with their batteries installed. The expansion or swelling of an exhausted battery also causes trouble in equipments which are stored with their batteries installed.

	b. Be sure that RM cell batteries are completely exhausted before discarding them. RM cells have several times the capacity (par. 3b) of corresponding conventional LeClanche cell batteries. If this greater capacity is to be used advantageously, the RM cells must not be discarded before their capacity is exhausted. This is especially true where an RM battery is used as a substitute for a conventional LeClanche cell battery or where such a battery is being used in conjunction with a conventional Le-Clanche cell battery. Replace the conventional-



type battery first, and attempt to operate the equipment before replacing the RM-type battery. When there is no doubt that the RM battery is exhausted, replace it and return the exhausted battery to the supply section for reclamation of the free mercury contained.

c. Each battery-using equipment has a definite battery complement assigned to it. Equipment operates best when the assigned batteries are used to power it. Always use the batteries assigned; make substitutions (par. 13) only as a field expedient.




SECTION Ill — STORAGE AND MAINTENANCE


16. Storage


	a. GENERAL. The deterioration of all drycell batteries, except reserve LeClanche cells and magnesium-silver-silver chloride cell batteries, during storage or during standby when in service results from the spontaneous chemical action which goes on within the cells of the battery. Any condition which will slow down the chemical activity lessens the deterioration. Chemical activity is proportional to temperature (though not directly) ; in general, for every 10° C. drop in temperature, the chemical activity within the cell and the resultant deterioration will be halved. Conversely, every 10° C. increase in temperature doubles the chemical activity and accelerates deterioration.

	b. DEPOT STORAGE. (1) Selection of space. Always store dry-cell batteries in space as cool and dry as practical. When possible, keep batteries (especially zinc-silver chloride types and LeClanche types designed for low-temperature operation or for smaller than size A cells) in a dry storage area, maintained at a constant temperature of 45 o F., until requisitioned. Storage at oo F. is better, but may not be economically practical in all cases. Where it is not possible to place all batteries in cold storage, select for such storage the low-temperature types and the batteries composed of A cells or smaller.

	(2) Ventilation. Dry-cell batteries of conventional LeClanche types generate small quantities of hydrogen gas, particularly during the first few months after manufacture. To avoid the possibility of accumulating an explosive mixture of this gas, ventilate the storage space to insure at least one complete change of air per week. Storage space which does not contain any LeClanche type dry-cell batteries does not require such ventilations.

	(3) Provisions for periodic testing. Depots should provide themselves with battery-testing facilities to enable depot personnel to conduct tests in accordance with SB 11-30. This is particularly true where storage includes batteries that have exceeded their shelf life.

	(4) Shipment and issue. War Department







	Supply Bulletin SB 11-30 covers the shipment and issue of dry-cell batteries.

	c. FIELD STORAGE. (1) Section of space and cover. In the field always store dry batteries in space as cool and dry as possible. Use the most effective protective cover available to keep the batteries dry and cool.

	( 2) Ventilation. Provide stock piles with aisles and air passageways to permit an adequate and free flow of air through the stock pile. Arrange the cover for the stock pile of batteries to permit adequate free air space above and around the stock pile.

	(3) Issue. When batteries are issued for use, issue the oldest batteries first as determined by the date of manufacture stamped on the battery case.

	( 4) Testing. Test batteries as directed in SB 11-30, and use the test data given in table III of the supply bulletin.





17. Maintenance


	a. GENERAL. Maintenance as applied to dry batteries refers largely to testing on specific occasions, in order to maintain depot stocks at a high level of reliability. Special conditions and problems involved in maintenance are encountered in nontemperate areas such as the Tropics, desert, and Arctic regions ( d below) .

	b. MAINTENANCE AT DEPOTS. (1) Original stock. Original stock refers to batteries delivered from the manufacturer or from a depot of higher level. Such batteries, if stored under temperate conditions or stored as described in paragraph 16, require no maintenance until they begin to exceed their shelf life (see SB 11-30). Thereafter, test the batteries at 3, month intervals as long as they are retained in stock and just prior to shipment to another depot or to the field.

	(2) Stock returned [1·om field. Test all batteries which are returned from the field. Accept or reject the batteries for further storage at the depot as described both in paragraph 4 of section III and in table III of SB 11-30.

	c. DISPOSITION OF DEFICIENT STOCK. Dis-






pose (in accordance with directions given in section IV of SB 11-30) of stocks of dry batteries which have been rejected or determined to be unserviceable or exhausted.


	d. MAINTENANCE IN NONTEMPERATE AREAS. Many dry battries are shipped in packings designed to overcome the destructive effects of climate and other unfavorable natural forces in nontemperate areas. The battery unit is wrapped in a sealed moistureproof and vaporproof barrier. All protruding terminals are protected by corrugated. fiberboard pads. The packing case for shipping is a wooden container lined with waterproof paper securely sealed at all joints, seams, folds, and closures with water-resistant adhesive.

	(1) Wet Tropics maintenance. (a) Characteristics. The wet Tropics are characterized by heavy rainfall, hot climate, and high humidity, Moisture is responsible for the chief maintenance problems in the wet Tropics. In these areas, dry-cell batteries may have an extremely short shelf life, a high percentage becoming unserviceable before use. This is particularly true of batteries containing smaller sized cells. Factors that cause the high rate of deterioration and the corrective measures are given in b below.

	(b) Preparation of batteries for storage. Place dry-cell batteries in waterproof unit containers before they are placed in storage.

	1. If the battery is received in the unit package described above, and if the package is undamaged, place the battery in storage in the original package. If the package is damaged, remove the batteries from the container and repack them in empty moistureproof barriers, carefully insulating the battery terminals. Seal barrier openings by heating them and then pressing them together. If moistureproof barriers are not available or are not in good condition, repack the batteries in tins or some other waterproof-moistureproof container. Be extremely careful not to heat the batteries during the sealing process, as excess heat may damage them.

	2. If the batteries are received in inadequate







	packages that are not moistureproof, they must be repacked as described in 1 above.

	3. If the methods of 1 and 2 above are not feasible, cover the batteries with a thick coating of nonconductive grease (water pump grease (WD), specification No. 2-109, can be used for this purpose). Be sure to clean the contacts of the batteries before use.

	(2) Desert maintenance. (a) Desert climate is dry and the problem of moisture is almost nonexistent. High temperature is the main factor affecting the performance and life of batteries.

	(b) Under conditions of high temperature and low humidity, shelf life of batteries is greatly reduced. Excessive desert temperatures increase the chemical activity of the batteries; as a result, higher capacities of batteries in good condition may be expected. The decrease in shelf life far outweighs any increase obtained by increased activity. Keep the batteries as cool as possible.

	(c) Store dry-cell batteries in the coolest place possible. In desert regions, a waterprooflined wooden case in a pit 4 feet deep makes a good storage place for dry-cell batteries. The temperature 4 feet below the desert surface is about 65° F. Take care to prevent water from getting into the bottom of the pit.

	(3) Arctic maintenance. (a) In the Arctic, the only special precautions necessary are those which prevent the freezing of batteries. Moisture condensation can be expected, however, when cold equipment is brought into a warm enclosure.

	(b) Very low temperatures greatly reduce the activity of dry cells. Mte·r exposure to low temperatures, cells recover their normal operating characteristics when the internal temperature returns to normal; usually no permanent damage is apparent. When batteries are exposed to the cold, there is considerable lag in the drop of their internal temperature. The effects of cold can be minimized by carefully insulating batteries with blankets or straw (par. 14).






SECTION IV MISCELLANEOUS DATA


18. Requisitioning Data

Use the following procedures when requisitioning dry batteries:


	a. Use War Department Supply Bulletin SB 11-6, Dry Battery Supply Data, to determine the quantities of batteries required for the operation under consideTation. A void requisitioning more batteries than are needed.

	b. The table of packaging data below lists the number of batteries supplied per unit package. Use this information when preparing requisitions. Requisition required batteries in multiples of the quantities shown per unit package.

	c. Request rapid transport for all batteries required in oversea areas. Recommend air transport for all batteries which use small lowtemperature LeClanche cells when required in oversea areas. The following batteries when required for oversea areas are recommended for air transport: BA-38, BA-41, BA-43, BA-49, BA-50, BA-51, BA-53, BA-56, BA-58, BA-6.3, BA- 67, BA-221/ U, BA-227/ U, BA-228/ U, BA-232/ U, BA-233/ U, BA-234/ U, BA-237 ; U, BA-240/ U, BA-241/ U, BA-243/ U, BA-245/ U, BA-250/ U, and all batteries of the BA-2000 series (such as BA-2030/ U, BA-2070/U, etc.).



Packaging data










	JAN

Battery
	Na vy No.
	Number of b

atteries per

unit package
	Arrangement



within unit package




	BA-1
	
	- 1

12
	4 X 3 X 1



	BA- 2
	19033
	()
	2x3x1



	BA-1002/ U
	
	6
	2x3x1



	BA- 2002/ U
	
	6
	2 X 3 X 1



	BA-8
	
	1
	



	BA- 9
	
	5
	1 X 5 X 1



	BA- 15- A
	
	8
	2x4x1



	BA-1015/A
	
	8
	2x4x1



	BA- 2015/ A
	
	8
	2x4x1



	BA- 23
	A
	5
	5 X 1 X 1



	BA- 26
	19004A
	1
	



	BA- 2026/ U
	
	1
	



	BA- 27
	19014
	8
	2x4x1



	BA- 2027/U
	
	8
	2x4x1



	BA-28
	
	9
	1 X 9 X 1



	BA- 1028/ U
	
	9
	1 X 9 X 1



	BA- 2028/ U
	
	9
	1 X 9 X 1



	BA-30
	c
	25
	5x5x1



	BA- 2030/ U
	
	25
	5x5x1



	BA-31
	19013
	5
	1 x 5·x 1



	BA-2031/ U
	
	5
	1 X 5 X 1



	BA- 33
	
	1
	



	BA- 1033/U
	
	1
	














	JAN

Battery
	Navy No.
	Number of batteries per

unit package
	Arrangement

within unit package




	BA-2033/U
	
	1
	



	BA- 34
	19011
	4
	1 X 4 X 1



	BA-2034/ U
	
	4
	1x4x1



	BA-35
	19010
	4
	2x2x1



	BA-1035/ U
	
	4
	2x2x1



	BA- 2035/U
	
	4
	2x2x1



	BA- 36
	19005
	3
	1 X 3 X 1



	BA-1036/ U
	19005-RM
	3
	1 X 3 X 1



	BA- 37
	19037
	12
	4x3x1



	BA- 1037/ U
	
	12
	4x3x1



	. BA-38
	19038
	12
	4x3x1



	BA-1038/ U
	19038-RM
	12
	4x3x1



	BA-2038/ U
	
	12
	4x3x1



	BA- 39
	
	1
	



	BA- 1039/ U
	
	1
	



	BA- 2039/ U
	
	1
	



	BA- 40
	
	1
	



	BA-1040/ U
	
	1
	



	BA-2040/ U
	
	1
	



	BA- 41
	
	1
	



	BA- 42
	
	25
	5x5x1



	BA- 43
	
	1
	



	BA-1043/ U
	
	1
	



	BA-44
	
	1
	



	BA- 45
	
	10
	1 X 1 X 10



	BA- 48
	
	1
	



	BA- 1048/ U
	
	1
	



	BA-2048/ U
	
	1
	



	BA- 49
	
	1
	



	BA-1049/ U
	
	1
	



	BA~50
	
	18
	2x9x1



	BA-51
	19032
	5
	1 X 5 X 1



	BA- 53
	
	1
	



	BA- 1053/ U
	
	1
	



	BA- 2053/ U
	
	1
	



	BA- 56
	
	5
	1 X 5 X 1

6x2x1



	BA- 58
	
	12
	6x2x1



	BA- 2058/ U
	
	12
	



	BA-59
	19021
	1
	



	BA- 1059/ U

BA- 63
	
	1
	1 X 3 X 1



	
	
	3
	1 X 3 X 1



	BA- 1063/ U
	
	3
	1 X 3 X 1



	BA-2063/ U
	
	3
	5 X 1 X 1



	BA- 65

BA- 2065/U
	
	5
	5 X 1 X 1



	BA-67
	
	5
	1 X 4 X 1



	BA- 70
	19028
	4
	



	BA- 2070/ U
	
	1
	



	
	
	1
	



	BA-1080/ U
	
	1
	



	BA- 200/U
	
	5
	5 X 1 X 1



	BA-2200/ U
	
	5
	5 X 1 X 1

5x5x1



	BA-202/UF
	
	25
	



	BA- 203/U
	19020
	1
	



	BA-1203/ U
	
	1
	



	BA- 2203/ U
	
	1
	2x4x1



	BA-204/ U
	
	8
	2x4x1



	BA-2204/ U
	
	8
	



	BA- 205/ U
	
	5
	1 X 5 X 1



	BA-2205/ U
	
	5
	1 X 5 X 1



	BA-206/ U
	
	1
	



	BA-207/ U
	6F4
	1
	



	BA- 208/ U
	
	18
	3x6x1



	BA-1208/ U
	
	18
	3x6x1



	BA- 209/ U
	
	15
	5x3x1



	BA-210/ U
	
	3
	3x1x1



	BA- 1210/ U
	
	3
	3 X 1 X 1














	JAN

Battery
	Navy No.
	Number of

batteries per

unit package
	A rrnngement

within unit

packaKe




	BA-2210/U
	
	3
	3 X 1 X 1



	BA-211/U
	•••••••••••

• •• 0
	3
	1 X 3 X 1



	BA-1211/U
	•••••••••• 0 ••

••
	3
	1 X 3 X 1



	BA-212/U
	
	1
	



	BA-216/U
	19016
	1
	2 X 3 X 1



	BA-218/ U
	19183
	1
	



	BA-220/U
	19015
	1
	



	BA-221/U
	19027
	1
	



	BA-222/U
	19043
	1
	



	BA-1222/ U
	


	1
	



	BA-2222/ U
	19043
	1
	



	BA-223/U
	
	1
	



	BA-2223/ U
	

'


	1
	



	BA-225/ U
	




	1
	



	BA-2225/ U
	




	1
	



	BA-226/ U
	




	5
	1 X 5 X 1



	BA-227/ U
	


	6
	3x2x1



	BA-228/U
	




	3
	1 X 3 X 1



	BA- 1228/U
	
	3
	1 X 3 X 1



	BA-230/U
	




	3
	1 X 3 X 1



	BA-2230/U
	• •• •• • • •••••• 0 .
	3
	1 X 3 X 1



	BA-231/ U
	




	15
	5x3x1



	BA-1231/ U
	•••• • •••• ' •••• 0
	15
	5x3x1



	BA-232/U
	
	6
	2x3x1



	BA-1232; U
	


	6
	2x3x1



	BA-2232/ U
	




	6
	2x3x1



	BA-233/

U
	
	6
	2x3x1



	BA-1233/ U
	




	6
	2 X 3 X 1



	BA-234/ U
	


	6
	2x3x1



	BA-1234/U
	
	6
	2x3x1



	BA-2234/ U
	


	6
	2x3x1



	BA-235/U
	B- 3, model1
	1
	



	BA- 236/U
	B-4, model1
	1
	



	BA-237/U
	B-14
	1
	



	BA-238/ U
	B-15
	1
	



	BA-239/ U
	B-17
	1
	



	BA-241/U
	B-21
	1
	



	BA-242/U
	K- 4
	1
	



	BA-243/U
	B-24
	1
	



	BA-244/ U
	




	1
	



	BA-1246/ U
	
	5
	1 X 5 X 1



	BA-1247/U
	
	1
	



	BA- 248/U
	B- 25
	1
	



	BA-249/ U
	B-6
	1
	



	A-250/U

B
	B- 19
	1
	



	BA-251/ U
	B-28, model 0
	10
	2x5x1







19. Unsatisfactory Equipment Report

a. WD AGO FORM 468 (WAR DEPARTMENT UNSATISFACTORY EQUIPMENT REPORT) FOR EQUIPMENT USED BY ARMY GROUND FORCES AND TECHNICAL SERVICES. WD AGO Form 468 will be filled out and forwarded through channels to the Office of the Chief Signal Officer, Washington 25, D. C., when trouble occurs more often than is normal, as determined by qualified repair personnel.

b. AAF FORM 54 (UNSATISFACTORY RE· PORT) FOR EQUIPMENT USED BY UNITED STATES AIR FORCES. AAF Form 54 will be filled out and foi-warded to Commanding General, Air Materiel Command, Wright Field, Dayton,

Ohio, in accordance with AAF Regulation 15-54.

c. MISCELLANEOUS. When filling out an unsatisfactory equipment report for a batterY, identify the battery by showing the type number, the manufacturer, date of manufacture, order, and contract number. Include any peculiarities and other pertinent data pertaining to the failure, such as the following: preparation and activation procedures, ambient conditions prevailing at time of operation, nature of the failure observed, load pn the battery, cut-off voltages, equipment operating schedule. Include operator's recommendations for overcoming the failure.



20. Specifications

a. JOINT ARMY-NAVY SPECIFICATIONS. JAN-B-18 Batteries, Dry.

b. SIGNAL CORPS SPECIFICATIONS.








	70-352
	Battery BA-252/

U .




	70-353
	Battery BA-253/

U.



	70-345
	Battery BA-245/

U (Lead Acid) .



	70-400
	Batteries, Storage (Portable).



	270-66
	Battery BA-229/

CRN.







21. Technical Manuals

TM 11-462 Signal Corps Reference Data. TM 11-430 Storage Batteries for Signal Communication Except Those Pertaining to Aircraft.



22. Supply Bulletins




	SB 11-6
	Dry Battery Supply Data.




	SB 11-30
	Shipment and Shelf Life Infor



	
	mation, Testing, and Disposi



	
	tion of Dry Batteries.





SB 11-110 Change in Army-Navy Nomenclature for Dry Batteries.



23. Forms

WD AGO Form 468 (Unsatisfactory Equipment Report). AAF Form 54 (Unsatisfactory Report).



24. Abbreviations




	AgCl
	silver chloride




	c
	centigrade



	cu in.
	cubic inch








	eye
	cycle
	mo
	month




	disch
	discharge
	NaCl
	sodium chloride



	F
	Fahrenheit
	quan
	quantity



	hr
	hour
	RM
	Rubin-Mallory



	JAN
	Joint Army-Navy
	SB
	supply bulletin



	KOH
	potassium hydroxide
	v
	volt



	rna
	milliampere
	vol
	volume



	max
	maximum
	wk
	week



	
	Mg-Ag-AgCl magnesium-silver-silver chloride
	wt
	weight



	min
	minute
	Zn
	zinc





"(:( U. S . GOVERNMENT PRINTING OFFICE : 1948 - 751639/ 136
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