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DepARTMENT -0 COMMERCE,
Bureau or NavigaTION,
Washington, Jonuary 14, 1915,

To collectors of customs, radio inspectors, and others conecerned:

This publication is issued monthly by the Bureau of Navigation,
Department of Commerce, and distributed to the United States
officers engaged in or concerned with the enforcement of the radio
laws for their guidance and instructions, and to those concerned with
the operation of Government and commercial radio stations for their
information.

The Radio Service Bulletin supersedes the quarterly supplements
to the list of Radio Stations of the United States, and wil contain
information concerning Government, commercial, and specizal stations
cnly. Information regarding amateur stations will appear only in
the annual edition of the list of Radio Stations of the United States.

The bulletin contains tables of new stations, alterations, and
corrections under headings, so that the list of Radio Stations of the
United States and the list of Radiotelegraph Stations, published by
the international bureau at Berne, may be brought up to date. Addi-
tions, alterations, and corrections should be entered in these two
publications promptly on receipt of the bulletin.

Amendments to or changes in the Radio Laws and Regulations of
the United States {edition of July 27, 1914) will be printed in this
bulletin in such a manner that they may be clipped and pasted in
their proper places in that publication.

' Items of general interest concerning the enforcement of the radio
laws will be printed in the bulletin from time to time, as oecasion
warrants,

E. T. CHAMBERLAIN,
Commissioner of Navigation.
Approved:
E. F. Sweegr,
Acting Secretary.
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ABBREVIATIONS. 2, d J
INTERNATIONAL ABBREVIATIONS USED IN THIS LIST,

Nature of service:
PG=General public.
PR=Limited public or limited commercial.
P=Private.
O=CGovernment business exclusively.
Hours of operation:
=Continuous service.
X=No regular hours.
m=a. m.
gs=p. m,
12 m=§[idday.
12 s=Midnight.
fr.=Frane (francs).
c.=Cents.
OTHER ABBREVIATIONS.
Name =Name of station.
G. loc. =Geographical location (O=west longitude, N=north latitude).
Call =Radio call letters.
System =Radio system used and sparks per second.
Range =Normal range in nautical miles.
W. L. =Wave lengths.
Service=Nature of service.
Hours =Hours of operation.
Rates =B8hip or coast charges in francs and dollars.
Notes =Relers to notesin the Berne list.
Co. =Company.
Corp. =Corporation,
NEW STATIONS.

SHIP STATIONS, ALPHABETICALLY BY NAMES OF VESSELS,

[Additions to the list of radio stations of the United States, and to the International List of Radiotelegraph
Stations published by the Berne bureau.]

Ship rate.
; Wave
Namae. Callsignal. | System. g
sua lengths. Per word Minimum per
- * radiogram.
Bradfordt..... .. e ceeeeaaaan KNG
California (WOR)3,. .| WOR
Camaguey?... .. KWI
Coalinga i ..., WwWOT
Colon (WHO)* A WHO
Daytonl._ ... . KNP
Moranil, . ....... . ENX
Northern Pacific WIM
Pioneerl._....... KIG
Polarine. . KOIL
Santiago3, KWE
Satsuma’. KN .
Wieo*1.......... KNN Marconi. .. 300,660 | 4 ¢ (0.201r.)...| 40 6. (2 fr.;.
William O’Brien*4,, KPN Mareoni. .. 300,600 | 4 ¢ (0.201r.)...| 40c. (21r.),
Wm. E. Chapmand._.____._....... KEBM  |irernaeeencs 300,800 |neeeeainereeaafoiire e .-

* Radio station operated and controlled by the Marconi Wireless Telegraph Co. of America.
1Standard 0il Co. of New Jersey, owner of vessel.

#John A. Hooper, aowner of vessel, 3

tNew York & Cuba Mail Steamship Co. {Ward Line), owner of vessel.

4 Union Steamship Co., owner of vessel.

» American-Mexican Steamship & Trading Co., owner of vessel.

# Great Northern Pacific Bteamship Co., owner of vessel,

7 Barber & Co., owner of vessel.

# Fast Coast Transportation Co., owner of vessel.

? Merritt & Chapraan Derrick & Wrecking Co., owner of vessel.

D. of D}
[IAY. 6 195
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SHIP STATIONS, ALPHABETICALLY BY CALL SIGNALS.

Gal) signal. Station. Call signal. Station.
KIG Picneer. ! KRM W E. Chapman.
KJL Satsuma. KWE Santiago.

KNG Bradford. ] I Camaguey.
KNN ‘Wico. WHO Colon.
ENP | Dayton. [ WIM Northern Pacific,
ENX Moreni. i WOR Colifornia.
K01 Polarine. i WOT | Coalinga.
KPN William (& Brien. ‘

I

SPECIAL LAND STATIONS, ALPHABETICALLY BY NAMES OF STATIONS,

[Additions to the list of radio stations of the United States only.]

- Call s :

Station. signal ‘Wave lengths. ! Service. | Hours. Station controlled by—
Hartford, Conn. .__........ 1ZC | 200, 300, 425, 600. . . P X Harry E. Chapman.
Kansas dity Mo.. ..{ 9XK | Variable.. ....... ; P X Rohert R. Moora.
Lexington, Mass. . 12D | 200, 425, 606. ... P X | Samuel W. Dean.
Penikese, Mass_ ... . | 1ZP | 200, 300, 435, 600...0 P X | James A. B Thomag,
Springfield, T .. 7| ezs 2000 ... i P X | 1lincis Wateh Co.
8t, Louis, Mo, ... 110110 9XV | 860, 1200, 1300, ’ P X | Washington University.

SPECIAL LAND STATIONS, GROUPED BY DISTRICTS.

Call signal. Digtrict and station. H Call signal. District and station.
. [ —
i
First district: | Ninth district:
1ZC Hartford, Conn. " 8XK Kansas City, Mo.
1ZD Lexington, Mass. . 9XV St. Louis
1ZP Penikase, i 9Z8 Springfield, It

ALTERATIONS AND CORRECTIONS.

LAND STATIONS, ALPHABETICALLY BY NAMES OF STATIONS,

[Alterations and corrections to be made in the list of radie stations of the United States, and in the Infer-
. national List of Radiotelegraph Stations published by the Berno burean.)

Horerest (Dary Crry), Can.—Range, 200; system, Marconi, 340.

Hosoxex, N. J.—Range, 400; system, Marconi, 1000; W. L., 2250; service, PR;
hours, X. Notes: Radio station operated and eontrolled by the Marconi Wireless
Telegraph Co. of America. Station limited to correspondence with land stations
at Scranton, Pa., Binghamton, N. Y., and Buffalo, N. Y., and with trains of the
Delaware, Lackawanna & Western Railroad, and is for the purpose of transacting
that company’s railroad business,

SHIP STATIONS, ALPHABETICALLY BY NAMES OF VESSELS,

[Alterations and corrections to be made in the list of radio stations of the Uﬁimd Btates, and in the Intar-
natlonal List of Radictelegraph Stations published by the Berne hureau.]

Apmiral DEwEY.—System, Marconi, 400,

ADMIRAL ScHLEY.—System, Marconi, 400.

AvraMepA.—Strike out range; system, Kilbourne & Clark; strike out rates.
Alagka Steamship Co., owner of vessel.

ANTILLER,—Syetem, Marconi, 400.

Note,
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Caramares.—Range, 500; system, composite, 1,000; service, PG; hours, N; rates,
8 c. (0.40 fr.) per word, 80 c. {4 {r.) minimum per radiogram. Notes, Radio
gtation operated and controlled by the Tropical Radio Telegraph Co. Calamares
Steamship Corp., owner of vessel.

CrarrroN HaLn ——System Marconi; ratea 4 c. {0.20 fr.) per word, 40 c. (2 ir1.) mini-
mum per radiogram. Notes, Radio station operated and controlled by the Mar-
coni Wireless Telegraph Co. of America. United States Steel Products Co.,
owner of vessel.

Comvys (KKD)—System, Marconi, 400.

Concro.—System, Marconi, 400.

Corpova.—3trike out all particulars,

Corwin.—Strike out all particulars,

DoupHIN (WAU}.—Strike out all particulars.

Epitn.—Btrike out all particulars.

Er Di1a.—System, Marconi, 240,

By SieLo.—System, Marconi, 240; hours, X.

E. R. Sreruiva.—Range, 100; system, composite, 200; W. L., 300, 450, 660; service,
P; hours, X. Nofes, Radio station operated and controlled by Sterlmg Ship
Co owner of vessel,

FaLcon’ (WRIK).—Strike out alt particulars,

FrrieLp.—Strike out all particulars.

FivLanp.~Range, 200; system, Marconi, 240; W. L., 300, 600; service, PG; hours,
N; rates, 8 ¢. (0.40 {r.) per word, 80 c. (4 fr.) minimum per radiogram.

GENERAL HHubBARD.—Strike out all particulars.

Grorar W, FenwIick.—Strike out all particulars.

Jerrerson (KOD).—8ystem, Marconi, 400.

Jerrerson (WAJ).—Strike out range; system Krlbnume & Clark; strike out service;
strike out hours; strike out rates. Note, Alaska Steamship Co owner of vessel.

Lampasas, ——System Marconi, 400,

Laroucue.—Strike out all particulars.

Mapison.——System, Marconi, 400.

Marrrosa —Strike out range; strike out system; strike out rates. Note, Alaska
Steamship Co., owner of vessel.

Morre CastreE—System, Marconi, 400,

Nzw York {KSN).—Range, 200; system, Marconi, 240; W. L., 300, 600; service,
PG; hours, N; rates, 8 c. (0. 40 fr., } per word, 80 c. (4 fr. )] minimum per radiogram,
Notes Radio station operated and controlled by the Marconi Wireless Telegraph
Co. ofl America. International Mercantile Marine Co. (American Line), owner of
veasel.

Nome City.—Strike out all particulars.

NorrAwESTERN (WAN).—Strike out all particulara.

NuEecEs.—System, Marconi, 400.

PriLaperenis (KSM).—System, Marconi, 480.

Proneer (WPN).—Strike out all particulars,

PrinceEss ANNE.—Bystem, Marconi, 400,

RopExrt DorLar.—Rates, 4 ¢. (0.20 ir.) per word, 40 ¢. (2 fr.) minimum per radiogram.

BacraMeENTO (WIA).—Strike out all particulars.

BanTa Awa.—Strike out all particulars.

Sewarp,—Sirike out all particulars,

Sizrra.—System, Poulsen arc. Notes, Radio station operated and controlled by
the Federal Telegraph Co. Oceanic Steamship Co., owner of vessel.

8r. Pavr (K80O).—Range, 200; system, Marconi, 240; Ww. L., 300, 600; sexvice, PG;
hours, N; rates, 8 c¢. (0. 40 fr.) per word, 80 c. (4 fr.) minimum per radmgram
Notes Radio station operated and controlled by the Marconi Wircless Telegraph
Cfo of f}menca. International Mercantile Marine Co, (American Line), owner
01 Vessel.

TaToosrH.—Strike out all particulars.

Tyee.—Strike out all particulars.

Vicroria.—Strike out all particulars.

Warrva (WLA) —Strike out all particulars,

WasHINGTONIAN . —Strike out all particulars,

Yacurz.—Strike out all particulara.
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3HIP STATIONS, ALPHABETICALLY BY CALL SIGNALS.

WAN, WAR, WAU, WAV, WIA WKW, WLA, WMT, WNG, WNN
WPE, WPN, WRF, WRK, WRN.

- Btrike out particulars after the following call signals: KDY, WAD, WAE, WAL, WAL,

» WPC,

SPECIAL. LAND STATIONS, ALPHABETICALLY BY NAMES OF STATIONS.

[Alterations and corrections to be made in the list of radio stations of tha United States only.]

Berorr, Wis.—W. L., 300, 600, 900 variable,
Los Ancreres, CaL.—W, L., 300, 483, 60O variahle,
SuvgerLanps, N. Y.—W, L., 200, 300, 600, 1000, 1200, 2000, 5500. Radio
controiled by C. F. & B. V. Deitz.
MISCELLANEOUS.
BADIO STATIONS OF THE UNITED STATES.
[Oet. 1, 1914.]

Commercial and special land stations.

Limited | Govern-

General | Limited

Controlled by et f com-~ ment | Specialt
public. | pullie. | povega, | otficial. v
Unifed States Navy....oooooevneioaianin. 23
Urnited States Const Guard Berviee ... oo 1.
United States Army.......oooooennen . 32
Superintendont United States Capitol
1

uilding and Grounds. .
Insular severnment, Phiti
Mareotti Co., ool
National Electric Signaling
Tropical Radio ‘elograpn Co
Federal Telegraph Co.....
Mutual Telephore Co., Hawa: .
Atlantic Communication Co........._.....
Delaware, Lackawanna & Western R. R,

station

Total.

%

wumwn?bun-'

[ 2 P 4
.......... 7 PR, 54 -]
k3 ] 54 243
Ship stations.
—_ e e -

Contralled by— Nuamber, | Contrelled by— Number.
}Unitetlsmtes NV e arramaarnnan 248 || Tropical Radio Telegraph Co............ 21
1United States Coast Guard Service...... 25 || Atlantic Communication Co. . 15
1United States Army .. ................. 3¢ |, Uneclassified.......... e 197
] Tnited States Departinent of Commerce. 6
1 Marcont Co..o...o..ooiiiiiiriii i 330 Totali e e 805

Yational Electric S8ignaling Co. .. ... 19 |;
- S B N R
Amateur stations licensed.®
District and headquarters. Number. District and headuatters, Number.
1 Boston, Mass. Lo 374 l 7. Beattle, Wash.....ooooneiineeiannn. 14
3" New York, NJY. ..oiiieminiiiaan, 503 || 8. Cleveland, Chio. ... 456
i Baltimore, Md._.___..............o.... 543 || % Chicago, Il.....o oovonivi s 172
i Savannoh, GGa.. . ... .ioiiiaieaas 36 [
8- New Orleans, La. ..ol 36 B A 2,79%
", San Francisco, Cal.............oooocnl 562

¥ Including experimental and special amaleur. 1 To July 1, 1514,
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Sumanary of radio stations of the United Stales.

Kind of station, Number, Kind of station. Number.
Government land stations.______. I 95 || Government land and ship stations_.... 108
Private, commercial, and speciai land Private, commercial, special, and private

cstations.. ... 148 land and ship stations.._.............. 730

Total o 243 TObal e i 1,138

Qovernment ship stations......_..._.... ) "313 || Amateur stations licensed ... ......_.... T 2,706

Private, commercial, and private ship v

stations..... ... ... ... 582 Grand totak,.............. e 3,034
Totalo.o e &5

COMMERCIAL OPERATOR'S LICENSE SUSPENDED.

Under authority of the Radio Cummunication Laws and Regula-
tions of the United States, page 49, paragraph 5, one of the United
States coast guard cutters was recently conducting a range test with
a merchant vessel at sea and considerable difficulty was experienced
in establishing communication. The operator on the merchant
vessel became exasperated and asked the operator on the coast guard
cutter why he did not learn to receive, thereby violating the Regula-
tions.

In accordance with section 3 of the act of August 13, 1912, his
commercial first-grade license has been suspended by the Secretary
of Commerce for a period of one month.

GASOLINE ENGINES.

Gasoline engines may not be installed and operated as a source of
auxiliary electric power on passenger vessels previous to the promul-
gation of the Steamboat-Inspection Service Regulations. The board
IS NOW in session.

Those contemplating such installations should bear in mind that
the engine should be located with the same view to safety and effective
operation as approved storage-battery equipments.

Attention is invited to the act of July 23, 1910, amended June 24,
1912, which requires ‘‘auxiliary power supply,” and to the service
regujations of the London Convention, Article X1, which provides that
such emergency power supply shall be located with a view to greatest
possible protection against accident, to be determined by the Govern-
ment issuing the wireless license. Attention is also invited to the
laws and regulations, page 49, paragraph 2, which states that the
transmitfing apparatus operatedp from the emergency power supply
should be capable of functioning within two minutes after unex-
pected notice to the operator.

COMMERCIAL EXTRA FIRST-GRADE OPERATORS.

The names of the following operators have been added to the list of
those to whom commercial extra first-grade licenses have been issued
by the Secretary of Commerce, as a reward for long and efficient
service: H. W. Sinclair and E. W. Lovejoy, San Francisco, Cal.,and
J. H. Benson, Philadelphia, Pa.
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COMMERCIAL OPERATOR PENALIZED.

About a year ago an operator holding a second-grade commercial
operator’s license changed the face of his license to read ‘‘Commercial
first grade,”” and secured employment thereunder as a commercial
first-grade operator.

The case came to the attention of the Department when the operator
applied for a renewal of his license, and the Secretary of Commerce
suspended his license for a period of one year, and, furthermore, all
the papers in the case have been referred to the United States district
attorney for prosecution for forgery.

OPERATOR EXAMINATIONS.

The act of August 13, 1912, providing for the licensing of com-
mercial radio operators went into effect December 13, 1912. These
licenses are issued for a period of two years, and during the past
few months a great deal op attention has been given to their renewal.
The attention of all radio operators is invited to the Radio Com-
munication Laws of the United States, edition of July 27, 1914, page
66, paragraphs 152 to 162, inclusive.

Under certain conditions preseribed in the regulations, renewal
licenses may be issued without examination, but all operators are
warned that they should keep well informed as to the manipula-
tion and operation of modern radio apparatus, and that it is necessary
for them to keep posted in regard to any new radio laws or regu-
lations.

" Recently an operator holding a commercial first-grade operator
license applied to one of the radio inspectors for a renewal of his
license without examination, but the service record on the back
of his license did not show the required service, so that the appli-
cant was informed that he must take another examination. He
took the examination and attained an average of only 36.5 per cent,
;rghich did not entitle him to hold even a commercial second-grade
icense.

Shortly after he had taken the examination he submitted a letter,
sworn to by his employer, stating that he had been employed and
served as a radio operator on ships during the 90 days specified
in the regulations. This affidavit might Bave been accepted as
evidence of satisfactory service in licu of the service record except
that the examination which the operator took demonstrated that
the affidavit was not satisfactory evidence and indicated clearly that
the applicant was not entitled to hold a first or second grade license
under the requirements.

The present regulations and examinations concerning the renewal
of operator licenses and reexamination were drawn up with a par-
ticular view to eliminate from the ranks those operators who fail
to keep abreast of the times.

Any regulation similar to that concerning the reexamination of
operators, where a division line is sharply drawn, is bound to appear
to be a hardship in some cases. -

Referring further to the whole question of the examination of
operators, attention is invited to an article in volume 2, number 3,
of the ‘‘Proceedings of the Institute of Radio Engineers,” by V. Ford
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Greaves, radio engineer of the Bureau of Navigation. Particular
reference is made to the chapter under the heading ‘‘Technical
knowledge,” pages 201 to 204, inclusive.

The operator examination question sheets under the heading
“Instructions” provide: “The questions are short, but applicants
are expected to state clearly their full knowledge of each subject.”
No doubt those operators who have performed satisfactory service
under a commercial first-grade license, but who fail in the examina-
tion for renewal of same, will study and procure their licenses at
their next examination. When the operators now holding com-
mercial first~grade licenses become familiar with the requirements
concerning reexamination they will undoubtedly take the necessary
steps to properly prepare themselves for the reexamination, which
is the Bureau’s intention.

STORAGE BATTERIES.

The following data concerning the care, operation, and testing of
storage batteries are published for the information and guidance of
radio inspectors, and it is believed that the information wall be valu-
able to operators and others concerned with the maintenance of
storage-battery equipments. Similar data concerning the inspection
of the Edison storage battery may be published in a future e(Etion.

With a view to obtaining uniform and consistent inspections and
tests of the storage batterics furnished as the auxiliary source of power
sup‘]plf' for the radio equipments on board ships, required by theact
of July 23, 1912, amending the act of June 24, 1910, the following
instructions covering suitable tests are issued:

It is probable that storage batteries of sufficient size and number
to be used as the reserve power for the main motor generator set will
soon come into more general use.

Tests involving discharging the battery are both uncertain in cases
of partial charge and require too much time and aggravate the con-
dition it is desired to correct. Therefore the tests indicated hereafter
are made by putting the battery on charge. In addition, the general
condition of storage batteries should be noted as to—first, cleanliness
(battery trays should be kept clean and dry and free from clectrolyte,
which tends to short circuits and grounds); second, conncctions (all
connections should be tight and free from verdigris); third, installa-
tion (cells or trays should be securely fastened in position to prevent
accident in heavy weather or when vessel has listed considerably, con-
ditions probable in emergency); fourth, maintenance (all caps, stop-
pers, or valves should be in proper position).

Data regarding the storage batteries should be posted in the radio
room, This information should indicate the make, type, size, and
the charging rates of the cells; also, if possible, information regarding
the electrolyte, including information regarding the specific gravity
before and after the charges, and records of charge and if any changes
have been made in electrolyte.

The tests indicated hereafter may take a maximum of one-half hour
time, so that tests should be started immediately on boarding vessel.
Arrangements must be made to see that ship voltage is maintained
at the proper or normal value. The charging amperage should be
known, but the resistance of most panels are fixed so that standard
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types will soon be familiar to inspectors. P must be remembered
tﬁa.’t the batteries provided on vessels may exceed the necessary
capacity required to make the set comply with the law, and this fact
must be considered before a battery can be rejected. The tests pre-
scribed hereafter are approved by the manufacturers of the different
types of batteries involved and a persistent use of the information
ganed by these tests, if brought to the attention of the proper authori-
ties, will undoubtedly resu%t in an improved maintenance of this
equipment. Instructions covering the tests of the batteries made by
the Electric Storage Battery Co. are furnished herewith. :

The following instructions apply to the inspection of chloride,
exide, and ironclad exide types of lead batteries made by the Electric
Storage Battery Co., Phiagéiphia,, Pa.:

Types of batteries.—Batteries in wireless service on shipboard, as
supphed by the Electric Storage Battery Co., are of several types,
viz, exide, chloride, or ironclad exide, and are assembled in rubber
jars in wood trays.

Each tray bears a name plate. In the case of exide and ironclad
exide the name plate gives the type, number of cells, charging rates,
discharge rating, and the normal full-charge specific gravity of the
electrolyte. In batteries of the chloride type, the name plate gives
the catalogue number of the tray and the normal charging rate.

Voltage.—Put battery on charge at current rate, which is used for
Eiving the battery its overcharge or equalizing charge as defined

ereafter.

The charging panels for these types of battery are supposed to be
designed so that the proper charging rates are obtained for the follow-
ing tests when the ship voltage 1s kept up to normal. Radio inspec-
tors must therefore see that the ship voltage is kept at proper value
during the test.

All exide types of batteries on test should be charged at within 10
per cent of the finishing rate. This rate for the different types is
rated on the name-plate data and is shown in the accompanying
tables. All chloride batteries on test should be charged at within 10
per cent of the normal charging rate as shown on the name plate and
in the accompanying tables. For chloride cells, the ““finishing” and
“normal” charge rates are the same. For exide cells the * finishing”’
rates are specially indicated.

If the closed current voltage of the battery, under proper chargo
rate, stops rising within 30 minutes—i. e., reaches a maximum, which
is above 2.45 volts per cell (it may go as high as 2.65 volts per cell
or over) and cells are gassing freely—battery can be considered as
charged. 1f at the end of 30 minutes proper charge the battery
voltage is still rising, but is an average of 2.45 volts per cell, and
cells are gassing quite freely, battery can be assumed to be within
15 per cent of being charged—i. e., they can be considered as capable
of fI:;lrnishing within 15 per cent of rated normal full-charge capacity.

If at the end of 30 minutes battery voltage is below an average of
2.45 volts per cell, or cells are gassing but slightly or not at all, battery
can not be considered as charged within 15 per cent of full capacity
and should be put on charge and charge completed without delay.

Just before the end of charge, read the voltage of one or two cells
of each tray of battery with the low-reading voltmeter provided and
if these cell-voltage Teadings agree closely with the average cell
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voltage of the battery (found by dividing the battery voltage by the
number of cells in battery), it can safely%)e assumed that a]% cells are
uniform in voltage and no more cell-voltage readings need be taken.
If the cell voltages are above the average cell voltage of battery, as
defined above, an inspection should be made to discover the defective
cells, the presence of which is indicated.

Cell voltages at the end of each of the test charges outlined above
will be found to vary somewhat between different batteries, due to
tlyllpe variation, temperature, or age and conditions of plates, and for
this reason a fixed voltage value can not be used in these tests.

However, the minimum voltage required in the above tests—
namely, 2.45 volts per cell—is considered to allow for all possible
conditions which may be encountered and to be equitable to the ship
station to a degree which the inspector may safely require. These
voltage requirements also apply to the lead batteries made by the
European companies affiliated with the Electric Storage Battery Co.

Electrolyte.—The specific gravity of the electrolyte in lead cells is an
excellent indication of the condition of the battery if the values and
treatments previous to the test are known. If the readings at the
end of the last full charge are known and no changes have been made
in electrolyte, the readings at the time of tests are reliable indications
as to the state of discharge.

So far it has been impracticable to obtain reliable specific gravity
data for ship storage batteries, and only those readings taEen by
radio inspectors can be relicd upon and the voltage tests outlined
must be the main basis for determininﬁ the condition.

Specific gravity.—If time permits, take a few specific-gravity read-
ings of the electrolyte of several cells in different trays as a check on
the general condition of the battery.

Marked variation in the specific gravity in the different cells of the
battery may be an indication of trouble in the cells in which the
gravity is low, and such cells should be carcfully checked up, taking
volta%e readings when charging and noting whether these cells gas
equally with other cells.

The specific gravity falls during discharge and rises during charge,
and can be useg as an indication of the state of charge of the battery
provided the gravity at the end of the last full charge is known.

In batteries of the exide and ironclad exide type the normal gravity
at full charge is 1.280 at 70° F., but a variation down to 1.250 is
allowed. For batteries of the chloride type the normal full-charge
gravity is 1.210 at 70° F. with an allowable variation down to 1.190. -

As the temperature affects the gravity this must be considered and
corrections made as follows: To correct the gravity to normal tem-
perature (70° F.), subtract one point for each 3° F. below 70°, and
add one point for each 3° above 70° F, Tor example, electrolyte
which is 1.283 at 61°, or 1.277 at 79°, will be 1.280 at 70°; if 1.213
at 61° or 1.207 at 79°, it will he 1.210 at 70°,

Gassing.—All cells should gas uniformly.

Height of electrolyte.—~Remove vent plugs from several cells through-
out the battery to make sure the elcctrcﬁ;te covers the plates.

Connections.—See that terminals and connections are tight and free
from corrosion.

Additional.—Additional information regarding the batteries manu-
factured by the Electric Storage Battery Co. can be obtained from
the pamphlets and publications issued by this company.
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The installation of a recording ampere-hour meter is strongly
recommended for all storage battcry equipments on shipboard.

TABLE OF CHLORIDE FPORTABLE BATTERIES.

{Normal amapere hour capacity can be determined by multiplying the normal discharge rate by 8]

. |
Rate of | Outside dimensions of
\ Cells Type and; normal ©As8. ! Height | Welght
Cat. No. 1%u1]11tt)er c]:(liar e _ lover c{mtle-
case of plates, | and dis- | ugs. | plete.

[P charge. | Length. | Width. | Height,

: Amps. | Inches, | Fnches. | Inches. | Inches. |Pounds,
1, «4Cc»3 11 | 3 5 8] 103 8
2| acrg 1} 5t 5 8; 10 14
3l “Cr 3 it 7 51 8 18 20
SR AR SR - A R A
11 #Dv3 af | 3 % 104 11 15
2t «D”3 23 | 5% 7 10 11 28
3 wDvy 2 7 7 104 1 37
4, «D»3 2k 8% 7 10 11 48
5. «“Dv3 21 104 7 10); 1 59
1 «“D”5! 5 41 7 10 1 2%
1 P TR N A T
4 “DY5 5 | 13 7t 10 11 81
5! «D"5 5 153 i 19 11 100
1| «D»% 7 51 7 104 i1 33
20 =Dy 7 9 7 104 11 58
3| «“Dv7 73 13 7 10, 11 83
4| «Dry7 HE 16% ; 7 10: n 108
5| «DryY 7 203 | 7 10, 11 133
1| “E”5 10 41 - 9 12 133 334
¢| «Eng 10 7l 9 12 131 )
30 “E"5 1% 0 AN 134 ¢
4 WEVS 1¢ 134 of 12 1B 13
5 wE73 10 13| 1 12 13 140
1 SE”7 15 58 | 9 12 i3 4
2, #E”TY 15 9k | 95 13 13 82,
3, HE”7 15 13} | 9 121 13 122
4 GwE®T 15 173 ‘ 9%, 1 13 163

M. V. ironelad exide. : M. V. exide.
Plates . v aronn ' I T
:  Charge rats. Ch
mjar, | RATEOTRLE | s |A _— W;dthorf BB TS | g hours | 4 41 | WidtR of
dis- | on Tgrib e pacity. | b
charge 1S5 giart, | Finsh, | Chare- jarst
- . ! ‘__._ _ e
| | :
Amps. Inches. l Amps, - Amps. | Amps. TInches,
21 23 19 8 21 . 4
28 6 i{ 24 10 28 112 3
Er AT | 12 3 140
421 189 5 1 40l 18 49 163 b
s @ o8 k5 2 2
63 23} | % ! 22 70 252 7
70 315 | B [ R 8
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