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Section I. General instructions—Articles 31-1 to 31-85, inclusive.
Part 1. Organization—Articles 31-1 to 31-26, inclusive,
Part 2. Shore communication stations—Articles 31-27 to
31-68, inclusive,
Part 3. Reports—Articles 31-69 to 31-85, inclusive.
Section II. Spark transmitters—Articles 31-160 to 31-228, inclu-
sive, '
Part 1. General—Articles 31-100 to 31-102, inclusive.
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103 to 31-149, inclusive,
Part 1. Theory—Articles 31-103 to 31-108, inclusive.
Part 2. Description—Axrticles 31-112 tc¢ 81-125, inclu-
sive,
Part 3. Operation—Articles 31-129 to 31-133, inclusive.
Part 4. Installation—Article 31-136.
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clusive.
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sive,
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Section IV. Vacuum tube transmitters—Articles 31-325 to 31-
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to 31-338, inclusive.
Part 1. General—Articles 31-325 to 31-326, inclusive.
Part 2. Theory—Articles 31-327 to 31-338, inclusive.
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clusive,
Part 3. Interphones—Articles 31-427 to 31-430, inclu-
sive.
(C) Emergency communication—Articles 31-431 to 31-433,
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Section VI. Receiving equipment—Articles 31-450 to 31-823, in-
clusive,

Part 1. General—Articles 31-450 to 31-451, inclusive.
(A) Receivers—Articles 31-452 to 31-500, inclusive,
Part 1. General—Articles 31-452 to 31-455, inclusive.
Part 2. Description—Articles 31-456 to 470, inclusive.
Part 3. Operation—Articles 31-471 to 31490, inclusive.
Part 4. Installation—Articles 31491 to 31-493, inclu-
sive.
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Section VI, Receiving equipment—Continued.
Part 5. Care—Article 31-494.
Part 6. Repair—Articles 31-495 to 31-496, inclusive.
Part 7. Faults and remedies—Articles 31-497 to 31-
500, inclusive.
(B) Amplifiers—Articles 31-525 to 31-538, inclusive.
Part 1. General-—Articles 31-525 to 31-526, inclusive.
Part 2. The audio-frequency amplifier—Articles 31
527 to 31-531, inclusive.
Part 3. The radio-audio-frequency ampiifier—Articles
31-532 to 31-538, inclusive,
(C) Vacuum tube detectors—Articles 31-550 to 31-566, in-
clusive,
Part 1. General—Articles 31-550 te 31-551, inclusive,
Part 2. Description—Articles 31-552 to 31-559, inclu-
sive,
Part 3. Gperation—Articles 31-560 to 31-564, inclusive,
Part 4. Faults and remedies—Articles 31-565 to 31-5686,
inclusive,
(D) Radio-frequency drivers—Articles 31-575 to 31-594, in-
clusive,
Part 1. General-—Articles 31-575 to 31-578, inclusive.
Part 2. Theory—Articies 31-579 to 31-581, inclusive,
Part 3. Description—Articles 31-582 to 31-589, inclu-
sive,
Part 4, Operation—Articles 31~-530 to 31-53%, inclusive.
Part 5. Faults and remedies—Articles 31-593 to 31-
594, inclusive,
(E) Special equipment for increasing selectivity—Articles
31-625 to 31-737, inclusive.
(1) The Acceptor-rejector circuit-—Articles 351-625 to
'31-663, inclusive.
Part 1. General—Articles 31-625 to 81-626, in-
clusive,
Part 2. Theory—Articies 81-627 to 31-633, in-
clusive,
Part 3. Description—Articles 31-634 to 31-650,
inclusive,
Part 4. Operation—Articles 31-652 to 31-857, in-
clusive.
Part 5. Faulis and remedies—Articles 31-658 to

(2) The model RE receiving equipment—Articles 31—
6735 to 31-698, inclusive,
Part 1. General—Articies 31-675 to 31-677, in-
clusive,
Part 2. Theory—Articles 31-678 to 31-681, in-
clusive,
Part 3, Description—Articles 31-682 to 31-691,
inclusive,
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Section VI, Receiving equipment—Continued.
Part 4. Operation—Articles 31-692 to 31-693, in-
clusive,
Part 5. Faults and remedies—Articles 31-694 to
31-698, inclusive.
(3) The tuned telephone—Articles 31-725 to 31-737,
inclusive,
Part 1. General—Articles 31-725 to 31-728, in-
clusive.
Part 2. Theory—Article 31-727.
Part 3. Description—Articles 31-728 to 31-732,
inclusive.
Part 4, Operation—Articles 31-733 to 31-734, in-
clusive,
Part 5. Faults and remedies—Articles 31-735 to
31-737, inclusive.
(F) Wavemeters—Articles 31-750 to 31-772, inclusive.
Part 1. General—Articles 31-750 to 31-757, inclusive,
Part 2. Description—Articles 31-759 to 31-762, inclu-
sive,
Part 3. Operation—Articles 31-763 to 81-766, inclusive,
Part 4. Faults and remedies—Articles 31-767 to 31-772,

inclusive,
(G) Miscellaneous apparatus—Articles 31-800 to 31-823, in-
clusive.

Part 1. Telephones—Articles 31-800 to 31-8035, inclu-
sive.

Part 2. Crystal detectors-—Articles 31-806 to 31-810,
inclusive.

Part 3. Vacuum tubes—Articles 31-811 to 31-815, in-
clusive,

Part 4. Condensers—Articles 31-816 to 31-820, inclu-
sive.

Part 5. Inductances—Articles 31-821 to 31-823, inclu-
sive,

Section VII. Batteries—Articles 31-850 to 31-864, inclusive,
Part 1. General—Article 31-850.
Part 2. The type SE 3535A dry battery—Articles 31-851 to
21-857, inclusive.
Part 3. The Edisen ¢ B battery—Article 31-858.
Part 4. The Edison “A” battery—Articles 31-859 to 31-8690,
inclusive,
Part 5. Power storage batteries—Articies 21-851 to 31-864,
inclusive.
Section VIII, Field sets—Articles 31-875 to 31-898, inclusive,
Part 1. General—Articles 31-875 to 31-877, inclusive.
Part 2. Description—Articles 31-878 to 31-883, inclusive.
Part 3. Operation—Articles 31-884 to 31-889, inclusive.
Part 4. Faults and remedies—Articles 31-890 to 31-826, in-
clusive,
Section IX. Radio compass equipment—Articles 31-800 to 31-998,
inclusive,
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Section IX. Radio compass equipment—Continued.

Part 1. General-—Articles 31-900 to 31-905, inclusive,

Part 2. Theory—Articles 31-906 to 31-913, inclusive,

Part 3. Description—Articles 31-914 to 31-926, inclusive,

Part 4. Installation of radio compass equipment on U. S. naval
vessels—Articles 31-927 to 31-928, inclusive,

Part 5. Installation of U. S. naval radio compass shore sta-
tions—Articles 31-829 to 31-948, inclusive.

Part 6. Calibration of ship radio compass installations—Ar-
ticles 31-949 to 31-967, inclusive,

Part 7. Calibration of U. S. naval radio compass shore sta-
tions—Articles 31-968 to 31-980, inclusive,

Part 8. Operation—Articles 31-981 to 31-983, inclusive.

Part 9. Faults and remedies—Articles 31-984 to 31-986, in-
clusive,

Part 10. Testing of circuits and apparatus—Articles 31-987 to
31-998, inclusive,

SECTION I.—GENERAL INSTRUCTIONS,

PART 1.—ORGANIZATIOXN,

31-1. The Bureau of Engineering is responsible under the law Malntenance
and operation of
Coast Signal

Coast Signal Service, and funds are annually appropriated to it Service.

for the maintenance, material supply, and construction of the

by Congress for this purpose.

31-2. The Coast Signal Service comprises all mediums of rapld
signaling operated by the Navy for the exchange of commumca-
tions between the Navy Department, the Naval Organization on
shore, and the Atlantic, Pacific, and Asiatic Fleets and their
auxiliaries, including aireraft,

31-3. The functioning of the Coast Signal Service is effected
through the Naval Communication Service. The administration
of the Naval Communication Service is under the cognizance of
two Bureaus, namely:

(1) Bureau of Navigation, for personnel, and of the Office of
Naval Operations (Director Naval Communications), for
operation and traffic.

(2) Bureau of Engineering, for maintenance, material supply,
and construection.?

81-4. The instructions contained in this Manual will cover only
lmaintenance, material supply, and construction under the cogni-
zance of the Dureau of Bugineering, which inciudes the establish-
ment of new communication units and also matters pertaining to
investigational, research, design, and development work, patents,
requisitions for and manufacture of equipment, inspections, in-
stallation and testing, alterations and repairs, the preparation
and distribution of technical instructions and data covering the
care and operation of radio and sound apparalus and other com-
munication facilities.

! The Bureau of Yards and Docks assists in connection with architec-
ture and construction contracts.

(‘ onst Siznal
ervice.

Administration

of

Naval Com-

munication Serv-
ice.

Bcope of Man-

ual,
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Communication  31-5, The communication activities under the Bureau'’s cog-
activities, nizance as outlined in the preceding article can be grouped uuder
four general heads, namely:

(1) Radio—Telegraph, telephone, compass, beacon.

(2) Sound.

(8) Homing pigeons.

(4) Land lines—Telegraph, telephone, control, comprising part
of shore communication stations.

mg ﬁ‘,‘:{'::,‘““““"“ 31-6. These communication facilities are depended upon by the
Navy, either wholly or in part, in connection with all ship, shore,
) and aircraft activities.
o o Hssion of B 31-7. The mission of the Bureau of Engineering, with respect
neering, to these communication facilities, is:

(1) To prepare, provide, and maintain. in condition for con-
tinuous efficient service these mediums of communication, so as
to meet the requirements of the Fleets, in order that the latter
may be eficiently and economically managed in time of peace, and
efiicienily maneuvered in time of war.

(2) To aid in the preservation of life and property at sea and
in the air.

(3) To serve other governmental activities and the general
public within the limitations imposed by Congress.

Radlo Divi- 81-8. The administration and functioning of the Naval Com-
ston, munication Service, with respect to maintenance, material supply,
and construction, is effected through the Radio Division of the
Bureau, the organization of which, and the personnel engaged,
under normal conditions. being indicated in Figure 31-1.
Delegation of 31-9. Many of the units comprising the Naval Communication
autherily ot 13" Service are situated in widely separated and isolated localities.
Complicated machinery and apparatus are installed at these sta-
tions, and thev require the attention of skilled mechanics. To
meet its responaibilities tnder these conditions certain material
and maintenance activities are delegated to the commanding
officers of ships directly, or through the commander in chief, and
to commandants of designated navy yvards for accomplishment by
the radio material officers attached to the yards.
tssignment of  31-10. Yards at which radio material officers have been as-
Fers. m*‘g“;‘;;l «igned and the territory to be covered by these yards for com-
of yards. munication maintenance, material supply, and construction ue-
tivities are indicated below:

Radio material cfficer, navy vard, Boston: First naval {strict
excepting the navy yard, Portsmouth.

Officer detailed hy engineer officer, navy vard, Port=mouth:
Within the limits of the Portsmouth vard.

Radio materinl officer, navy yard, New York: Third naval dis-
trict and, in addition, the West Indies (assistant to Radio ma-
terial officer. navy vard, New York; for West Indies, San Juan).

Radio material officer, navy vard, Philadelphia: Fourth naval
district.

Ttadio material officer, navy vard, Norfolk : Fifth naval district,
excepting activities along the Severn and Potomac Rivers.

Radio material officer, navy yard, Washington : Activities along
the Severn and Potomac Livers within the fifth naval district.
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Radio material officer, navy yard, Charleston: Sixth naval

district.
Radio material officer. naval station, Key West: Seventh naval
district.

Radio material officer, naval station, New Orlean~: Eighth
naval district.

Radio material officer, ninth naval district, Great Lukes:
Ninth naval distriet.

Radio material officer, navy yard, Mare Island: Eleventh and
twelfth naval districts.

Radio material officer, navy yard, Iuget Soumd: Thirteenth
naval district.

Radio material officer, naval station, Pearl Harbor: IFourteenth
naval district.

Radio material officer, fifteenth naval distriet, Canal Zone: TFif-
teenth naval district including naval radio stations in the Republic
of Panama.

Radio material officer, naval station, Cavite: Sixteenth naval
district, including the Peking and Vladivostok stations.

Officer detailed by engineer officer, naval station, Guam: Within
the limits of the naval station, Guan.

Officer detailed by engineer officer, naval station, Tutuila:
Within the limits of the naval station Tutuila.

Supervisor, Trans-Pacitic high-power circuit, navy yard, Mare
Island: All high-power stations within the eleventh, twelfth,
fourteenth, and sixteenth naval districts comprising this circuit.

Correspond- 381-11. Correspondence relating to communication maintenance,
ence. material supply, and construction will be direct between the Bu-
reau and commandants of maintenance yards except in conuection
with vessels at sea. In the latter case, correspondence will be
direct between the' Bureau and the commanders in chief and
commanding officers, copies being forwarded to the commandants
of the vessels’ home vards, and to the responsible unit commanders
in the fleets.
Provistions S1-12. The Bureau will cause to be maintained, under the in-
:!llggf’ for opera- qustrial department, machinery division of these designated yards
and stations, and at other points as may be necessary, adequate
facilities for radio material officers to insure the provision, func-
tioning, and coordination of the communication maintenance, ma-
terial supply, and construction facilities of the Naval Communica-
tion Service.
”g‘i‘;”;;‘{;'ﬂ"uf‘ 31-13. The function of radio material officers is to supervise
officers. and coordinate all maintenance, material supply, and construction
activities in connection with radio, sound, pigeon, and land line
facilities relating to ship, shore, and aircraft communication serv-
ice within the territory assigned by the Bureau to the yards to
which they are detailed. It is the Bureau’s desire that all person-
nel regularly engaged in communication maintenance, material
supply. and construction work—that is, radio draftsmen, assistant
radio inspectors, radio inspectors, radio laboratorians, radio aids,
sound aids, pigeon experts, etc.—report directly to the radio mate-
rial officer in connection with research, design, manufacturing,
testing, installations, tuning; in general, all communication main-
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tenance, material supply, and construction work for which the
vard is made responsible by the Bureau. Manufacturing work car-
ried on in shops by other than communication personnel should be
subject to inspection and approval by the radio material officers
prior to its acceptance for service.

31-14. The duties and responsibilities of radio material officers Dutles of radlo

material officers.
are:

(1) (a) To supervise and direct the activities of the radio labo-
ratory and the work of the radio laboratory and field
personnel.

(b) To cooperate with other departments concerning the
prosecution of work for, or affecting, the communi-
cation service, which may be carried on in other de-
partments or by other than communication techniecal
personnel.

(2) To maintain the shore communication stations assigned to
their yards in condition for continuous eflicient operation, making
necessary arrangements to utilize the station personnel for this
purpose as far as practicable without interfering with their oper-
ation and traffic or other duties.

(3) To perform minor items of repair work, tuning. etc.,, on
vessels in port upon the request of the commanding officers, and
major items of alterations, repairs, etc, as directed by the
Bureau.

(4) To supervise the initial installations on vessels and air-
craft at builders’ yards as directed by the Bureau.

(3) To perform minor items of repair work, tuning, etc., on
aircraft as requested by the commanding officers of air stations
or other proper authority, and major items of alterations, repairs,
etc., as directed by the Bureau.

(8) To supervise inspections of shore communication stations
over which they have jurisdiction. Radio material officers will
make at least every alternate quarterly or periodical inspection
except when authorized not to do so by the Bureau of Engineer-
ing. Two or more consecutive quarterly or periodical inspections
of shore communication stations will not be made by the same
vard representative, other than the radio material officer, unless
autborized by the Bureau.

(7) To make recommendations as deemed necessary to main-
tain these stations in condition for continuous eflicient operation.

(8) To furnish estimates covering expenditures in connection
with: (@) The ordinary maintenance, material supply, and cou-
struection of shore comunication stations, {(b) repairs, (¢) altera-
tions, (d) the establishmeunt of new stations, which come under
the jurisdiction of the industrial department, machinery division.

(9) To obtain estimates covering expenditures in connection
with shore communication stations from other departments having
cognizance of work contemplated.

(10) Tv waintain close supervision of all expenditures made
from funds of the Bureau of Engineering in connection with the
Naval Conumunication Service within their territory to the end
that the service may be maintained as economically as possible,
consistent with efficiency, and that overexpenditures of allot-
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ments do not occur. This will involve cooperating with the
Accounting Officer and estimating costs where actual figures are
not immediately available,

(11) To cooperate with the Supply Officer as regards the stock
of communication material and equipment required and on hand,
to the end that sufficient material and equipment may be available
to meet the requirements without involving unnecessary purchases
or carrving excessive quantities of material and equipment in
stock, particularly that which may become obsolete, and prevent-
ing deterioration of equipment due to improper care while in
storage.

(12) To cooperate closely with the district communication
superintendents to insure continuous efficient service and economy
of cperation in matters other than personnel and traftic.

(13) To confine expenditures in connection with communication
matters, over which they have supervision, to the projects author-
ized annually and to the authorized expenditures under the main-
tenance allotments as appropriated and authorized.

(14) To cause to be carried on such research, experimental,
development, test and other work as may be assigned to their
yards from time to time by the Bureau of Engineering.

(15) To direct the maintenance, material supply, and construe-
tion of shore communication stations, by correspondence or other-
wise, through the officers in charge and the personnel of the sta-
tiens. furnishing copies of any correspondence to the district com-
munication superintendents having jurisdiction over the stations
for operation and traffic,

(16) To prepare correspondence addressed to officers in charge
of shore communication stations, and others, regarding other than
routine matters for the approval and signature of their immediate
superior.

f17) To assigh competitive marks to shore communication
stations Lased on the condition of the station as indicated by the
service rendered, the economical operation of the station in mat-
ters of material and the general condition of all material at the
stations as diselosed by the inspections.

(18) To pass on all requisitions and requests for supplies or
services at shore communication stations which involve expendi-
tures under the appropriation “ Engineering” and to obviate
unessentinl expenditures,

(19) To provide instruction for the personnel of shore commaut-
rication stations with reference to maintenance. material supply,
and construction subjects and also for the communiecation ner-
sonnel of <hips in port when sa directed.

(20) To coordinate all communieation maintenance, material
supply. and construction work relative to radio, sound, and pigeon
facilities utilized by the Naval Communication Service in counec-
tien with ship, shore, and aircraft activities, within the tervitory
over which they have supervision.

(21) To arrange for survey of worn out or damaged material
and equipment, and for its replacement where necessary and
authorized,
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(22) To inaugurate methods of procedure for carrying on the
detail work as regards maintenance, material supply, and con-
struction matters between shore communication stations and their
maintenance yards. This will include routine correspondence and
reports, establishment of allowances of expendable supplies for
the various stations, shipments and deliveries of material and
supplies, inventories, records, ete.

31-15. Activities in connection with communication maintenance, Activities in
material supply, and construction matters involving action on the;‘zﬂ;‘:“ﬂx;ar;_m
part of other Bureaus or agencies of the Department or other gov-
ernmental agencies, will be handled in conjunction with or through
the agencies (or their representatives) having jurisdiction. For
example, the Bureau of Construction and Repair for ship con-
structural work, the DBureau of Yards and Docks for public
works, the Bureau of Aeronautics for aircraft installations, the
Major General Commandant for Marine Corps communication
activities, the Bureau of Lighthouses for light vessel installa-
tions, district commandants and commanding officers of outlying
activities for administrative purposes, etc.

31-16. Communication maintenance, material supply, and €on- y ivities with
struction matters in connection with ships are handled in the fol-ships.
lowing manner :

(1) Initial installations on new ships are made at the builders’
vards under the supervision of radio material ofticers of desig-
nated yards prior to the commissioning of the vessels.

(2) Maintenance and repair work and tuning on ships in port
will be accomplished by radio material officers upon request of
the commanding officer. New installations, alterations, or ex-
tensive repairs will be approved by the Bureau of Engineering
prior to undertaking the work.

(8) Work on ships at sea is accomplished by radio officers, or
as directed by the commanding officers, the commaunders in chief,
or unit ecommanders through the commanding officers.

31-17. Communication maintenance, material supply, and COD- Activities with
struction matters in connection with communication units on shoresbore units.
are supervised by radio material officers of yards to which the
units have been assigned for maintenance.

31-18. Communication maintenance, material supply, and con- Activities wiih
struction matters in connection with aircraft activities based onipirft shore
shore are supervised by radio material oflficers of the yards to
which the activities have been assigned by the Bureau. Radio
material officers, in such cases, act as the liaison officer under the
yard and district commandants and the commanding ofticer of the
air stations.

31-19. Communication maintenance, material supply, and con-  Activities with
struction matters in connection with aircraft at sea with the ﬂeetmmln atseae
are supervised in a manner similar to that followed for ship sta-
tions as outlined in article 31-16.

31-20. All tests and experiments in connection with communi-
cation apparatus and facilities will be conducted as directed by
the Bureau of Engineering, care being exercised always to
avoid any interference with operation and tratfic matters under
the jurisdiction of the Director Naval Communications.

Toests,
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Activitlies 31-21, Communication maintenance and material activities
sfloat. afloat are under the jurisdiction of the commanders in chief, force
commanders, squadron commanders, division commanders, and
commanding officers in the order named, who, in turn, may dele-
gate the detail work to the officers assigned to radio duties.

81-22. The administration of the maintenance, material supply,
and construction work of the Coast Signal Service, as recards ex-
penditures, is effected under a budget system. Recommendations,
with estimates, are submitted to the Bureau, periodically, from
which the funds required for the annual routine maintenance,
material supply, and construction of individual communication
units are determined as are those required for other than routine
repairs, replacements, alterations, and the establishment of new
units.
pell:;?tg‘fr"g.O' €= 31-23. The annual program of expenditures, which absolutely

limits the expenditures for all communication maintenance, mate-
rial supply, and construction activities for a fiscal year, i~ made
up as follows:

(@) Recommendations for the annual Alaskan Radio Expedi-
tion covering other than routine repairs, replacements, altera-
tions, and the establishment of new shore communication units in
Alaska. These recommendations should be in the Bureau not
later than December 1 of each year.

(b) Recommendations for the annual routine maintenance, ma-
terial supply, and construction of individual shore communication
units. These recommendations should be submitted by all mainte-
nance yards so as to reach the Bureau not later than March 15 of
each yeur.

(¢) Recommendations covering other than routine repairs,
replacements, alterations, and the establishment of new shore
communication units to be submitted by maintenance yards for
all shore communication units (other than the Alaskan stations).
These recommendations should be submitted by all maintenance
yards so as to reach the Bureau not later than March 15 of
each year.

(d) Recommendations by commanding officers of ships cover-
ing allowances required for expendable communication supplies
for their vessels, and also aireraft which may be attache:d thereto,
and repairs, replacements, alterations, and new installations,
These recommendations should be submitted through their imme-
diate superiors for forwarding to the Bureau through the vessels’
home yards so as to reach the Bureau not later than March 15
of each year,

(e) Recommendations by commanding officers of naval air sta-
tions covering allowances required for expendable communication
supplies for aircraft assigned to their stations, and repairs,
replacements, alterations and new installations. These recom-
mendations should be submitted through the vard having juris-
diction over communication maintenance. material supply, and
construction activities at the air station, so as to reach the Bureau
not later than March 15 of each year.

pngggltlsl'c works  31-24. Funds for public works projects in connection with
shore communication stations.are allotted to the Bureau of Yards
and Docks for accomplishment under contract or by utilizing
labor and material of the staticns’ maintenance yard.

Coast Signal
Service budget.
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81-25. Ordinary repair and preservation work at shore com- Repairs.
munication stations which is under the jurisdiction of the
public works department will be accomplished by that depart-
ment under the stations’ maintenance allotment when so directed
by the commandant,

81-26. It is the Bureau’s desire that close cooperation exist Cooperation
between the public works department and the radio materlalw‘;‘:{(‘:‘gnd"r";gl‘g
officer in connection with all public works matters pertaining tomaterial officer.
shore communication stations and particularly as regards the
plans for new work and expenditures authorized from this
Bureau’s appropriation.

PART 2.—SHORE COMMUNICATION STATIONS.

31-27. Shore communication stations comprise all communica- Shore stations,
tion facilities established on shore and operated by the Naval
Communication Service, including light vessels equipped with
radio.

31-28. The Bureau of Engineering is responsible for all ex- piic.. respon-
penditures pertaining to the grounds, buildings, antenna supports,sibility.
ete.; the improvements in connection with shore communication
stations and the establishment of new units in the chain of sta-
tions of the Coast Signal Service,

31-29. Maintenance, material supply, and construction activities Shore activi-
on shore are directed by the Bureau through navy yards andties.
naval stations designated as maintenance yards for shore com-
munication activities to which radio material officers have been
assigned as assistants to the engineer officers under the com-
mandants,

31-30. Shore radio and pigeon stations which are situated g iioms withe
within maintenance yards will be administrated for maintenance, in  malntenarco
material supply, and construction matters in the usual manner by o
radio material officers under the authority of the engineer officer
and commandant.

31-31. Shore radio and pigeon stations which are situated gp.i10n¢ with-
within naval air stations will be administrated for maintenance, 1;1 nsmﬂ ajr sta-
material supply, and construction matters by their maintenance )
vards. The radio material officers of the maintenance yards will
act as joint liaison officers under the yard and distriet com-
mandants and the commanding officer of the air station for com-
munication material matters at these stations.

31-32. Shore radio and pigeon stations which are situated out- Statlons ont-
side of the limits of the yard to which they have been assignedside yard, hut
for maintenance, and which are not within the limits of a navali“r'i‘c';f“ naval dis-
air station, but are within the limits of a naval district, will be
administrated for maintenance, material supply, and construction
by their maintenance yards, the radio material officer acting as
the radio material representative for the district commandant.

31-33. Shore radio and pigeon stations which are situated out- Stations omnt-
side the limits of maintenance yards to which they are assignedside naval dis-
for maintenance, and which are also outside the limits of air'Fiet:
stations, naval districts, and Marine Corps detachment areas, will
be administrated for maintenance, material supply, and construc-
tion by their maintenance yards, the radio material officers in such
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cases acting as the radio material representative for the com-
mandant or other officer having jurisdiction over the stations in
question.

Stations part 31-34. Shore radio and pigeon stations, other than strictly
of Marine Corps portable or field stations, which are established as part of the

activities of a Marine Corps detachment, and which are designated
as forming part of the chain of coastal communication stations
of the Naval Communication Service, are assigned maintenance
vards in the usual manner. These stations will be administrated
for maintenance, material supply, and construction matters by
their maintenance yards in a manner similar to that followed in
connection with other stations of the chain of shore communica-
tion stations, the radio material officers in such cases acting as
the radivo material representative for the officer in command of
the Marine Corps detachment.

ﬁ‘;}e‘l (‘f)i‘t;s. of 31-35. The Naval Communication Service is not directly con-
cerned in the portable or strictly field communication stations
owned, maintained and operated by the Marine Corps at marine
camps or in the field, therefore the Bureau is not responsible for
maintenance, material supply, and construction matters pertaining
to such stations. Conmmmunication material and equipment, including
homing pigeons, required by the Marine Corps for use at such field
stations, however, will be supplied by the Bureau upon request;
payment for such material and equipment, excepting homing
pigeons, to be made by transfer of funds. Homing pigeons fur-
nished the Marine Corps for use at field communication stations
will remain the property of the Bureau, to be returned when their
services are no longer required.

Light vessel 31-36. Light vessel radio stations are assigned maintenance

radio stations. yards in the usual manner and will be administrated for mainte-
nance material supply, and construction matters by their mainte-
nance yards in a manner similar to that followed in connection
with other stations of the chain of shore communication stations.
Radio material officers will act as the radio material representa-
tive for the district commandants and cooperate with the Bureau
of Lighthouses district superintendents having jurisdiction over
the light vessels.
31-37. Maintenance, material supply, and construction work at

Repalry by . . . . i .
shore stationShore communication stations will, when required, be performed by
personnel, station personnel in accordance with orders issued by the radio
material officers and in accordance with the general approval of the
commandants or other officers having jurisdiction over the station
personnel,

81-388. Care will be exercised by radio material officers with a
view to having minor items of work within the capacity of the
station force performed by the station personnel at all stations,
without interfering with their operation and traffic or other
duties, rather than incurring the expense of sending working
parties from the maintenance yards or awarding contracts to
local firms.

Expenses of 31-39. The expenses of the offices of district communication
superinteadents. Superintendents, Pacific coast communication superintendent and

Philippine communication superintendent will be paid from the

Niner repairs.
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maintenance allotments of the district center station, The ex-
penses of communication offices at navy yards and stations will
be paid from the maintenance allotments of the radio station at
such navy yard or station.

31-40. The radio material officer attached to the industrial de- Supervisor

partment, machinery division, of the navy yard, Mare Island, will ;;’g’;!‘l":ﬂ;er"“ﬂﬁ}_’
perform additional duties under the commandant, navy yard, cult.
Mare Island, as * supervisor, trans-Pacific high-power ecircuit.”
This circuit will be designated for this purpose as consisting of
all high-power radio stations (100-kilowatts and above and their
controlling stations) in the eleventh, twelfth, fourteenth, and six-
teenth naval districts. These additional duties will consist of
acting in an advisory capacity to the Bureau of Engineering and
the maintenance yards and stations concerned, with a view to
coordinating all material matters in connection with the mainte-
nance in condition for continuous efficient operation of, and im-
brovements to, the circuit. The supervisor is not authorized to
make expenditures,

31-41. Officers in charge of shore communication stations are Responsibillty
responsible for the proper care and preservation of the property glfm(;gfer :)f 98‘;&“:
comprising their stations as well as the efficient functioning of tion.
the equipment. Every endeavor must be made to operate the
stations as economically as possible consistent with efficient serv-
ice, cleanliness and preservation of Government property.

31-42. An inventory will be kept available for inspection of all

public property at each shore communication station, radio labo-
ratory, and sound laboratory. The inventory will include de-
scriptive data, means of identification, and cost or valuation, nrop-
erly arranged by classes as land with roads and walks, fences,
antenna supports, buildings and other structures, household and
oflice furniture and furnishings, - apparatus, tools, vehicles, ete.
This inventory will not include expendable supplies, but a sepa-
rate record of such supplies showing periodical receipts and ex-
penditures will be kept at the stations for observation and
checking.

31-43. The officer in charge of a communication station will be Accountability
held accountable for all Government property belonging to his f{ar‘;gffj"s‘t "‘:
station or placed under his care by proper authority. He will tion.
receipt for all articles invoiced to his station upon receiving and
accepting the articles.

31-44. Upon assuming control of a radio station the officer in  goport by sta-
charge shall immediately report the fact to the maintenance yard tlon officer on
in writing. He shall report any discrepancies between the items of s charse.
public property on hand and those called for by the inventory,
and shall call attention to any items in poor condition, the respon-
sibility for which might be a subject of inquiry by an inspect-
ing officer.

31-45. Upon being relieved, the officer in charge shall inspect paties when
the station with his successor, giving the latter complete details Peing relleved.
of the condition of all property at the station, including grounds,
antenna supports, buildings and other structures, furniture and
furnishings, machinery and equipment; furnish full information
concerning the eapabilities of the station, the method of obtaining

83156°—22—2
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supplies, etc., and transfer the station to his successor. The latter
shall acknowledge the receipt of same, noting any discrepauncies
over his signature in the inventory records, and assume control
of the station.

Transfer of 381-46, Whenever practicable, it is desired that transfer of
officers. . . . .

officers in charge of shore communication stations be made when
the radio material officer or his representative can be present,
but without involving unnecessary travel, in order that the main-
tenance vard may have first-hand knowledge of the actual condi-
tion of the station at the time of transfer.

Appropriation  31-47. The differentiation between wire communication facili-
for wire lines, . . . . .

ties provided for shore communication stations for payment out
of the appropriation * Engineering” and that out of “Pay
miscellaneous ”’ will be as follows:

(1) All wire, telegraph, telephone, control signaling or special
trafic facilities, provided at shore communication stations for
the operation of the stations and all similar facilities provided
for the actual handling, relay, receipt or delivery of the radio
traffic incident to the operation of the stations, are properly
chargeable to the appropriation “ Engineering.”

(2) All wire communication facilities provided at shore com-
munication stations exclusively for the administration of the
stations or the convenience of the personnel, are properly charge-
able to the appropriation “ Pay miscellaneous.”

(8) Wire communication facilities which have been provided
to operate the stations or handle the traffic incident to the opera-
tion of the stations and which are also authorized used in con-
nection with the administration of the stations, or for the con-
venience of the personnel, will be charged to the appropriation
¢ Engineering.”

Inspection of 31-48. (1) Inspections of shore communication stations as re-
stations. . . R .

gards maintenance, material supply, and construction will be made
by radio material officers having jurisdiction over the stations at
quarterly or other authorized periodical intervals, and more fre-
quently when found advisable. This report shall be called the
Material Inspection Report of the U. 8. Naval Radio Station
(name).

(2) Inspections of shore communication stations by radio mate-
rial officers, so far as they have to do with public werks and
publie utilities, shall not conflict with the annual inspection of
public works and public utilities required of public works officers
by the Bureau of Yards and Docks.

Tnspection re- . s . . .
ports of shore JS1-49. Inspection reports of shore communication stations will
statlons. be submitted by the commandants to the Bureau in duplicate

and copies furnished for information to the district communica-
tion superintendents, Atlantic coast communication superintendent,
Pacific coast communication superintendent and Philippine com-

Inspection n_munic:xtinn superintendent having jurisdiction over the stations.
gort of trams- S1-50. Inspection reports of stations of the trans-Pacific high-
;‘0‘;‘:‘; fstiactl(?r’fh- power circuit will he submitted in quadruplicate and forwarded

via the commandant, navy yard, Mare Island, for information of
the supervisor, trans-Pacific bigh-power circuit. One copy of
report will be retained in the files of the supervisor, one copy
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will be furnished the Pacific coast communication superintenden,
for information, and the original report and duplicate copy with
endorsements will be forwarded to the Bureau of Enginecering.

31-51. Material inspection reports shall cover the following Scope of ma-
points: lerial inspection.

(1) Condition of station grounds as regards the efficient fune-
tioning of the station.

(2) Condition of antenna system, including antenna supports
and accessories.

(3) Ground system, in so far as it can be inspected.

(4) Condition of buildings, tanks, and other structures other
than antenna supports.

(5) Condition of roads and walks.

(6) Provision for preventing station going out of commission
due to carrying away of antenna during storms, collection of
sleet, etc., including provisions made for duplicate antenna, or
antenna material, hoisting gear, ete.

(7) Condition of power equipment on the station, including
steam boilers, engines, engine-driven generators, power lines and
transformers, storage batteries, ete.

(8) Condition of transmitting equipment and accessories, in-
cluding motor generators.

(9) Condition of receiving equipment and saccessories, includ-
ing storage batteries.

(10) Fire prevention facilities.

(11) Result of check of station inventory with maintenance
yard records.

(12) Method, care, and preservation of records on station per-
taining to station material.

(18) Condition of plumbing and heating facilities.

(14) Water supply.

(15) Sanitation.

(16) Neatness and cleanliness of property and material com-
prising the station.

(17) Expenses in connection with maintenance, material sup-
ply, and construction of the station.

(18) Condition of machine tools and small tools and facilities
for making repairs locally.

(19) General transportaticn facilities.

(20) Condition of motor vehicles and other land transporta-
tion facilities. ’

(21) Condition of motor boats and other water transportation
facilities.

(22) Surveys.

(23) Maintenance, material supply, and construction, educa-
tional facilities and knowledge of station personnel regarding
cemmunication, technical matters, and their ability to make re-
pairs,

(24) Condition of control and communication land lines com-
prising part of the station.

(25) Repairs, alterations, or improvements made by station
rersennel since last inspection.

(26) Repairs, alterations, or improvements made by yard force
gince last inspection.
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(27) Repairs, alterations, or improvements under avay, or au-
thorized to be made by station or yard force.

(28) Familiarity of station personnel with contents of Bureau's
monthly radio report.

(29) Discrepancies, if any, in station’s authorized transmit-
ting wave lengths.

(80) Defects in material requiring immediate attention and
not previously reported, and action taken or recommended.

(31) Defects in material not previously reported and which
should be rectified as soon as possible with recommendations
where necessary.

(32) Defects in material not previously reported and not urgent
which will be given consideration in the annual recommendations,

(33) A list of outstanding recommendations which have been
submitted to the Bureau and upon which no action has heen
taken, or upon which action by the Bureau is not complete, such
as new apparatus due, ete.

(34) Condition of recreational facilities, including small arms
and ammunition furnished for the protection of the station.

(35) General condition of the station as a whole as regards
maintenance, material supply, and construction matters and
whether or not the condition of the station appears to be due to
the zeal and ability or the neglect and inefficiency of the officer
in charge, giving name and rank or rating of the officer in charge.

31-52. With the following exceptions, the inspection report as
submitted need contain only such of the items enumerated in the
preceding articles as the inspecting officer may desire to comment
on. Reference to items which are found to be entirely satisfactory
need not be made in the inspection report, The exceptions are
subparagraphs (6), (16), (17), (23), (25), (26), (27), (28), (29),
(30), (31), (82), (33), (34), and (35) of the preceding article.

31-53. All material inspection reports without exception, how-

l)'ever, shall contain a paragraph stating whether the station is

considered to be in condition for continuous efficient operation
under all circumstances, and if not, what action is contemplated,
underway, or recommended to insure its maintenance in condi-
tion for continuous efficient operation.

31-54. Material inspection reports shall indicate which quarter
of the fiscal year, or other authorized period, is covered, and by
whom the inspection is made.

31-55. If material inspection reports contain comments or
recommendations pertaining to activities coming under the juris-
diction of departments, other than the industrial department,
machinery division, of the maintenance yards, full report of the
action taken or contemplated by these departments, with esti-
mates where necessary, shall be obtained prior to forwarding
correspondence to the Bureau of Engineering.

31-56. Close cooperation shall be maintained with the distriet
communication superintendents in connection with inspection
reports, with a view to insuring the maintenance and operation of
the station in an efficient and economical manner, within their
allowances, and of insuring that the stations are satisfactory from
an operation point of view. JMaiuntenance and new constructional
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werk which might cause interruption to the Naval Communication
Service will not be undertaken at any shore communication sta-
tion without the approval of the district communication super-
intendent.

31-57. After an inspection of a shore communication station by
a representative of the Department a copy of the report as fur-
nisked to the Bureau will be also furnished the radio material
cifficer, via the commandant, for information.

31-38. Requests or requisitions by officers in charge of shore
communication stations for material and supplies will be sub-
mitted to or through the radio material officer of their mainte-
nance yards, If the radio material officer having supervision
over a shore communication statien is assigned to a yard or sta-
tion other than the maintenance yard of the communication sta-
tion, officers in charge shall submit requests or requisitions for
material and supplies to their maintenance yard via the office of
the radio material oflficer having supervision over the station.

31-59. Repairs, other than urgent, and alterations, are to be
requested of commandants by radio material officers with recom-
mendations.  If necessary, commandants will obtain the approval
of Bureau of Engineering before undertaking the work.

31-60. Expenditures in connection with muintenance and upkeep

for efficient operation of shore communication stationg may be
nuthorized by commandants of maintenance yards, under the sta-
tions’ maintenance allotments, without previous reference to the
Bureuu of Enginecring, provided the expenditures for any one
iect do not exceed $200. If the expenditures for any one
preject are likely to exceed this figure, the approval of the Bu-
reau of Engineering and the Department will be obtained before
andertaiking the work. In no case will a shore communication
tation’s maintenance allotment be overdravn without first
chtaining the approval of the Bureau of Engineering.
31-61. Correspondence which may be exchanged hotween officers
in charce of shore communication stations and supply ofificers
relating to bids, local contracts, open purchases, shipments, cte,
sheuld always be routed via the radio material officer having
Iurisdiction over matters of material at the station.

51-62, Following is a list of the existing shove communicarion
tions of the Naval Communication Service showing the names
v stations, kKind of service rendered. naval district in which
Iocated, if any. assizned muintenance vard, and the command
Baving jurisdiction over the individual stuticns:

s
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Maintenance

Station. Kind, District. yard. ‘ Commanl.
Portsmouth....... T-R...... First...... Portsmouth...| Commandantnavy yard,
Portsmouth.
Sea Wall........... .| Commandant first naval
district.
Bar Harbor........ Do.
Do....... aee Do.
Cape Elizabeth. ... Do.
Portland . Do.
Chelsea.... .. . Do.
Navy yard Commandant navy ysard,
Boston.
Gloucester......... Commandant first naval
dlstrict.
Deer Island......... Do.
Fourth Cliff....... C... .. . Do.
Radio Laboratory.| Exp (R)..l... Commandant navy yard,
Boston.
North Truro....... C(T) (R).I... Commandant first naval
district.
Chatham.......... C......... Do.
Doeoiaaa ... T-TI-R Commanding officer na-
i val air station, Chat-
! ham.
Surfside........... PCa e 1s DA PR do....... Commandant first naval
: district.
Navalaviation..... Pgn....... do. ...l do....... Commanding officer na-
| val air station, Chat-
! ham.
Prices Neck....... Coieeenns Commandant first naval
district.
Melville........... 4 R P Do.
C. Hbr. Island..... Roeevnnnnn Do.
Light VesselNo. 3 .| T-R Do.
Light Vessel No. 5 .| T-R Do.
Light VesselNo.20.| T-R Do.
Light VesselNo.41.| T-R Deo.
Light Vessel No.42.| T-R Do.
Light VesselNo.47.| T-R. Do.
Light Vessel No.73.] T-R. Do.
Light Vessel No.54.| T-R Do.
Light Vessel No.66.| T-R. Do.
Light Vessel No.74.| T-R Do.
Light Vessel No.85.| T-R Do.
Light Vessel No.86.| T-R. Do.
Light Vessel No.90.] T-R. Do.
Light Vessel No. 4..] T-R. . Do,
Navy yard........ Toverannn. .| Commandantnavy yard,
New York.
Sandy Hook....... [ 7N JR' (\ S (R Commandant third ra.
val district.
Fire Island........ Do.
Amaganbbtt . ! Do.
Do.
South Ferry Build- Do.
mng
Radlo Laboratory.| Exp (R)..[...do....oifeenes do....... Commardant navy yard,
New York.
Sayville........... Teannn. s 1 S . do....... Commandart third na-
valdistrict.
Buffalo............ Do.
Light VesselNo.68. Do.
Light Vessel No.87. Do.
Light Vessel No.11. Do.
Light Vessel No.48. Do.
Light Vessel No.23.| T Do.

Light Vessel No. 39
Light Vessel No. 79

Light Vessel No. 69
Light Vessel No. 44
Light Vessel No. 78

Light Vessel No. 16
Cayey..oominnnnnns
San Juan......

Giuantanamo

Do.....
Navassa Tsland .
Port au Prince..

.t Commanding offi

Commandant third na-
val district

| Commandant fourth na-

val distrier.
Do.
Do.

_V'Commandant thtrd na-

val district.
Do.
Covernor VirginIslands.
Do.

.| Commandant naval sta-

tion, Guantanamo,
Do.
Do.

cer, Ma-

rine detacament,
1ro.
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Station.

Maintenance

District. vyard.

Command.

Marine land force ..

Navy yard......... T

Radio laboratory ..
Marine land force..

Cape May....

Bethany Beech....

Caﬁe Henlopen....; C

akehurst
Do........

Naval aviation.....
Mantoloking. ......
Annapolis......... T.........
Naval Academy...| T-R......
Arlington.......... T...oo....
Navy yard.........| T-Tf......
Navy Department.| R.........
Radiolaboratory...| Exp. (R)
Anacostia..........0 Coeolll

Radlolaboratory. .
Navalaviation.....

Quantico.......... T-R

Marine land force.
Dahlgren...... .
Indian Head
Naval Proving
Grounds.

Navyyard........ Teeeeo..

Hampton Roads...| R......._.

Virginia Beach....| C.........
Do............

Hog Island........ C

Poyners Hill. . .. __
Naval Aviation....

Radlo Laboratory -

Baltimore.........

Cape Lookout .....
Morehead City.....
Light Vessel No. 468
Light Vessel No. 52.
Light Vessel No. 72.
Light Vessel No. 80.
Light Vessel No.101
Light Vessel No. 91.
Light Vessel No. 49.
Navy yard

Charleston. ........

Radio Laboratory .:
Folly Island....... :
I

North Island
Tybee Island .
Savannah

EXp(R)...|...
C(TY(R)..|...
L(;)(R)

\e\\ York.
...do....

Fifth...... Norfolk.......
do.... ]l do........
Jdo.....].. do........

'| Commandant

Gov]e)rnor Virgin Islands.

. 0.
Military Governor San

Domingo.
D

.. 0.
.| Commandant navy yard,

Philadelphia.
Do.

Commandmg officer Ma-

rine detachment.
Commandant fourth na-
val district.

. (‘ommandmg officer Na-

val air station, Lake-
hurst.
Do.

Do.
.| Commandant fourth na-

val district.
Superintendent Naval
vcademy (R. M. 0.
é\avy Yard, W ashmg-
Superintendent  Naval
Academy.

.| Department.

Commandant navy yard,
‘Washington.

.| Department.

Commandant navy yard,
Washington.

.| Commanding officer na-

val air staticn, Ana-
costia.

Do.

Do.

.| Commanding officer Ma-

rine detachment.

Commandant navy yard,
Norfolk
Commandant Nav al
Base, Hampton Roads.
Commandant fifth naval
district.
Do.
Do.
Do.
Naval
Base, Hampton Roads.
Comxmandani navy yard,
Norfolk.
Commendant fifth naval
district.

Commandant navy yard,
Charleston.
Commandantsixthnaval
district.
Commandant nav v vard,
Charleston.
Commeandant sixth naval
distriet.
Do.
Do.
Do.
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Maintenance

Station. Kind District. yard. Command

Port Royal..... T-R-Edu.{ Sixth.._... Charleston. ... Commanding Officer,
Marine detachment.

Light Vessel No.84.| T-R. . do......|..... do. ...| Commandantsixthnaval
district.

Light Vessel Ne¢. 94, Do.

Light Vessel No. 1. Do.

Light Vessel No. 34. Do.

Light Vessel No. 53. Do.

Naval Station.....

Key West. .

Jupitor Inlet.......
Jupiter...... ..
St. Augustine

Pensacola.......... C

Do
Naval Aviation....
Naval Station.....

Radio Laboratory.
Pass a Loutre......

Grand Island......
Burrwood

Light Vessel No. &1.
LightVesselNo.102,
Great Lakes.......

Neaval Training. ...
Radio Laboratory..
Milwaukee.........
Mamsmluc ..
hag]e Harbor

Duluth
White Fish Point. .

(irand Marias...... C

Detour Point......
Mackinac Island...
Alpena............
Thunder Bay Is-
land.

Detroit............
Cleveland._........
Air Mail Field.....
Darien......oo.....

Balhoa.
Colon. .
Coco ol

Naval Aviation. ...

s
Cape Mala......... ']

Puerto Obaldia. ...

LaPalma..........!' T

Mabnagué..........

Chollas Heights....

.| Commandant naval sta-

tion, Key West.

. Commfmdmg officer Na-

val air station, Pensa-
cola.

Do.

Do.

.| Commandant naval sta-

tion New Orleans.
Do.

... Commandant eighth

Commandant
ninth naval
district.

Commandant
fifteenth na-
val district.

Naval district.
Do.
Do.
Do.
Do.

Commandant ninth
naveal district.

Do.

Do.

Do.
Commanding officer
Great Lakes Radio
School.
Commandant ninth
naval district.

Do.

Do.

Do.

Do.

Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Commandant f{ifteenth
naval district.

Do.
Do.

.| Commanding officer Coco

Solo Naval Air Station.

. Do.
.l Commandant fifteenth

naval district.
Do.

Do.
Commanding Officer Ma-
rine detachment.
Commandant cleventh
naval district.
Do.
Do.

.| Commanding Oflicer Na-

val Air Station North
Island.



Station.

Imperial Beach....

Navial Aviation...

Inglewood.........

fan Pedro. ........

Point Fermin......

Point Hueneme....
Point Arguello.....
Farallones.........

Point Montara...

Bird Island......

Toint Reyes.....

Beach San Fran-
cisco.

South San Fran-

cisco.
Mare Island M. P..

Mare Island H. P..
Yerba Buena..

Radio Scheol......
Radio Laboratory .

Eureka............

Do.cennnnnn...
Light Vessel No. 70.
Light Vessel No. &3.
Light VessclNo. 76.
Marshiield. .

Empire. ...
North Head
Fort Stevens.
ticcan Park...
Astoria. ...
Seattle........ .
Keyport...........

Puget Sound......

Radio Laboratory .
Neanh Bay.........

Tatoosh. . .........!
Do............
New Dungeness. .
Port Angeles. ... ..
Cattlo Pomt

ngh* Vessel No. 93 i
Light Vessel No, &8
nght Vessel No, 92

Soapstone Point.
Hinchenbrook.....
Kodiak .
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T-R-C..

C(TY(RY -.|10:
C(T)(R)...| .

C(TYR) ..

CITYR) ..|.0]
C(T)(R) P DN

(‘ (TYR)..

C(THR)..IT7
T-R.....

Cape Sarichef Light Tf

Seoteh Cap Tight |
st George.........

St.Paul........... I
Pearl Harbor. .....|

. Maintenance
District. vard. | Command.
Eleventh .| Mare Island .., Commandant cleventh -
| _naval district.
RO s /o MRS PR do.........; Commanding Officer Na-

PR [, AU PR s [« R

doifeaen do.........

..do....... PR (R
do.ceo.feeandon
.do....... R 1 XN

doaifet [ 1o TP
¢ U TN S do.........

[+ Lo MU PO do.......
ORI s 1 TOUUY PPN do.........
PR (o TR PO do........

.| Commandant

o Do.

val Air Station North
Island.
Commandant
naval district.
Commanding O fficer
Submarine Base San
Pedro.

cleventh

cleventh
naval district.

Commandant tw elfth
naval district.

Commandant navy yard
Mare Island.
Do.

Commandant Naval
Training Station, San
Francisco.

Do.

Commandant navy vard

Mare Island.

.i Commandant twelfth

naval district.
Do.

Do.

Comnandant thirteenth
naval district.
Do.

Do.
Dao.

Commandant Naval Tor-
pado Statien.

. Commandax i navy yard

Puget Sound.
D

o.
Commandant thirteenth
naval distriet

bupermtendent light.
houses, Ketchikan.

Commandant thirteenth
naval district.

.do
“Fourteenth Pearl Harb
|

Do.

., Commandant Naval Sta«

J tion, Pearl Harbor.

31-23
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Station. Kind. District. Maix;;(r‘gance Command.
Airbase........... KV PR Fourteenth! Pearl Harbor .| Commanding officer

Naval Air Base, Pearl
Harbor.

Heeia............. [ . R T DA PO do........ Commandant fourteenth
naval district.

‘Wailupe .- Do.

Naval aviation. ...’ eesdoiiiiioaidoal Commanding officer

Naval Air Base, Pearl
Harbor.

Radio Laboratory. Lxp (R)..l...do........... do........ Commandant Naval Sta-
; tion Pearl Harbor.
(07 () R TR Tutuila....... Commandant Naval Sta-
i tion, Tutuila.
Tutuila............0 A 2 O P do........ Do.
Guam............. P A Guam........ Commandant Naval Sta-
; i tion, Guam.
: i Do.
Do.
Marine aviation. . . Do.
Cavite............. Commandant sixteenth
~ naval district.
Los Banos......... . 0.
Olongapo.......... .{ Commandant Naval,
Station, Olongapo.
Vladivostok....... Commander in chief Pa-
: cific Fleet.
Do.
Do.
Do.

Kind of sie 31-63. The key to the kind of stations is as follows:
tions. B-Radio beacon service (no stations yet in com-
mission).
C-Radio compass receiving stations.
Edu-Communication educational service.
Exp-Radio research and experimental station.
L-Land line communication station only.
Pgn-Homing pigeon station.
R-Receiving and control station (local or remote).
T-Radio telegraph transmitting station.
Tf-Radio telephone station.
Livlng guar- (T) (R)-Stations equipped for transmitting and receiving
ters. although nominally not traffic stations.
51-64. Living quarters will be provided for the personnel of
<hore communication stations which are located outside of a
naval or military reservation. Married operators’ quarters will
he provided where possible to accommodate married personnel of
the rating of chief radioman or higher, but the bureau will not
authorize tlie construction of new married operiators’ quarters to
accommodate married personnel holding ratings below chief
radioman except in very special cases.
Standard sl 01-63. Following is the standard allowance of house furnish-

lowance of far- inos gt shore communication stations:
nizhings.

OFFICER IN CHARGE QUARTERS.
(Gunner or radioman in charge.)

PAROR OR LIVING ROOM.
1 carpet, rug pattern. 5-frame body. Brussels or Wilton.
2 chairs, upholstered, hardwood frame.
© armchairs (as above) ; one rocking-chair can e substituted for one of
the armchairs,
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sofa or davenport (as above),

library table, hardwood.

set of window shades and fixtures for each window.

stove, heating, coal, wood, or gas (when required).
bookease, small (or bookrack).

set of scrim curtains with rod and fixtures for each window.

b pet bt ek ped b

DINING ROOM.

1 carpet, rug pattern, 5-frame body, Brussels or Wilton.

1 dining table (6-foot cxtension, 48-inch pedestal), round or square, oak,
any finish.

sldeboard, with or without mirror, wood to match above, not less than
54 inches long.

chairs. wood to match above.

side table.

set of window shades and fixtures for each window.

dinner plates, chinaware,

coffee cups and saucers, chinaware.

soup plates, chinaware.

tumblers, glass.

water pitcher, glass.

meat platters, chinaware.

vegetable dishes, chinaware.

salt shakers, glass.

pepper shakers, glass.

mess bowls, chinaware.

cream pitcher, chinaware.

butter dish, chinaware,

butter knife, plated ware.

sirup pitcher, glass.

sugar bowl, chinaware.

gravy ladle, plated ware.

table knives. plated ware.

table forks, plated ware.

teaspoons, plated ware.

soup spoons. plated ware.

tablecloths, cotton, white.

12 napkins, cotton.

1 carving set.

2 dinper platters, chinaware.

1 set of scrim curtains with rod and fixtures for each window.

[

LoD DN W b = ORI D00 RS

MAIN HALL,

carpet, 5-frame body, Brussels or Wilton.

mirror and table.

set of window shades and fixtures for each window.

set of serim curtains with rod and fixtures for each window.

)

EACH SLEEPING ROOM,

sheets, seamless, plain, white, cotton.

piliowecases. plain, white, cotton.

blankets. wool, plain.

bedspreads, cotton.

1 sct of scrim curtains with rod and Gxtures for cach window,

1 carpet, rug pattern, 5-frame body, Brussels or Wilton.

1 bedstead of enameled iron with one set of springs and one matiress,
1 dresser, bureau or chiffonier, with wirror, oak or wahoganized birca.
1 table, small.

1 chair, as above, cane or wood seat.

1 rocker.

1 et of window shades and fixtures for each window.

2 piliows.

4

4

3

2
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UPPER HALL.

carpet, 3-frame body Brussels or Wilton.

stair carpet, 5-frame body Brussels or Wilton, including pads.
set of window shades and fixtures for each window.

st of scrim curtains with rod and fixtures for each window.

BATH.

rug, small.

chair, white enameled.

medicine cabinet with mirror,

set of window shades and fixtures
for each window,

KITCHEN, I

range, cooking, coal, wood, or gas.

rofrigerator,  top  ive.  to
about 100 pounds, white opalite
glass lining.

kitchen table

kitchen chairs,

door foot mats,

ezg beater.

broiler.

meat fork.

meat grinder,

teakettle,

teapot.

bread knife.

butcher knife,

potato masher.

bean pot.

dish pan.

saucepan, 3-quart,

bread pan.

frying pans, one 6G-inch, one 9-

covered garbage can,

wash Dboiler.

washtubs, galvanized iren, when
stationary tubx not provided.

wringer and stand.

washboard.

washing machine (one enly to be
supplied each station and to be
for gencral use at station).

bucket, ealvanized iron.

paring knife.

waffle iron.

bread hox,

colander.

lold

{deal).

1 set of serim curtains with rod
and fixtures for each window.

1 towel rack.

1 soap ruack.

ANTRY, ETIC.

1 ladle.

1 scoup, flour.

1 cake turner.

1 pudding pan, 2-quart,

1 dai pan, 2-quart,

1 can opener,

1 lemon Teamer,

1 set sad irouns or 1 electric irom,

1 chopping bowl.

1 kitehen cabinet (when no huilt-in
feature provided).

1 shovel for coal hod.

1 roast pan, covered.

1 saucepan, 2-quart.

4 pic pans.

4 bread pans, one-loaf size.

2 bread pans, two-loaf size,

1 mixing bowl, large, earthenware.

4 cake tins,

1 muffin tin,

1 sugar ean.

1 tea can.

1 double bhoiler, 2-quart.

1 hot-cake griddle,

1 grater.

1 coffee pot or percolator,

1 rolling-pin.

1 steel.

1 freczer, ice-cream, 2-quart,

1 mixing spoon. cook’s, perforated.

1 mixing spoon, 12 inches jong.

1 flour xifter.

1 coal hod, galvanized iron, smail

1 coffee grinder.

OPERATOR'S BARRACKS.

f Nlecping quarters, per man.)

bedstead, single, of
mattress,
Ilankets.

bedspreads,

cnameled

cotton,

iron,

with one <et of springs and one

sheets, seamless, plain, white, cotton.,

pillow.

pillow slips. plain. white, cotton.
metal lcceker.

chair, plain, wood or cune seat,

et window shades and fittings for each window.
set of scrim curtains with red and fixtures for each window.
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DINING ROOM.
(Based on complements of approximately 10 men.)

1 set window shades and fittings for each window.
1 gining table, 8-foot, extension, square, heavy, plain legs, oak.
12 chairs, wood, to match above.
3 tablecloths, plain, white, cotton.
12 mess bowls, chinaware.
12 cups and saucers, chinaware.
3 vegetable dishes, chinaware or glass.
2 cream pitchers, chinaware or glass,
2 salt shakers, glass.
2 pepper shakers, glass.
12 tumblers, glass.
2 butter dishes, chinaware or glass,
1 carving set.
12 table knives, steel, bone handle.
12 table forks, steel, bone handle,
12 soup spoons, plated ware,
12 teaspoons, plated ware.
12 dinner plates, chinaware.
3 dinner platters, chinaware,
2 sirup pitchers, glass.
2 sugar bowls, chinaware or glass.
2 dinner platters, chinaware,
12 soup plates.
KITCHBN,

(Based on complement of approximately 10 men.)

1 kitchen cabinet (when no built-in 1 scoop, flour.
features provided). 1 cake turner.
covered garbage can. 1 pudding pan., 2-quart,
bucket, galvanized iron. 1 dairy pan. 2-quart.
paring knife. 1 can opener.
waffie iron. 1 lemon reamer, glass.
bread box. 1 set sad irons or 1 electrie iron.
colander. 1 chopping bowl.
ladle. 1 shovel for coal hod.
meat fork. 1 double boiler, 2-quart.
bread-mixing pan, 3 frying pans, 6-inch, 9-inch and
tea can. 13-inch.
steel. hot-eake griddle,
coffee grinder. grater.

butcher knife, 9-inch.
muffin tic.

refrigerator, suitable size.
cge beater.

broiler, coffeepot.
meat grinder, teapot.
teakettle. roast pans, covered,

bread knife.

potato masher.
bean pot, 2-quart.
dish pan.
saucepans, 6-quart.
meat saw, 18-inch,
bread pans, 2-loaf size,
mixing bowl, large.
cake tins.

cleaver.

sugar can.

saucepans, 4-quart.

pie tins.

rolling pin.

freezor, ice-cream,

mixing spoon, 12 inches long.
mixing spoon, cook’s, perforated.
flour sifter.

coal hod. galvanized-iron, large.
kitehen table (deald.
range.cooking, coal, weod, or gas.
kitchen chairs.

R i O DD e b b e e e b e e b bl e ek R e e
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BATH,
1 chair, white enameled. 1 set of scrim curtains with rod
1 medicine cabinet, with mirror. and fixtures for each window,
1 set of shades and fixtures for | 1 towel rack.

[

each window, soap rack.

31-27
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LIVING ROOM.
(Based on complement of approximately 10 men.)

1 library table, plain, suitable size.

1 bookease, sectional,
€ chairs, oak or mahoganized birch, weod or cane seafs.
4 rockers, oak or mahoganized birch, wood or cane seats.
1 set of window shades and fixtures for each window.
1 stove, heating, coal or wood (when required).
1 set of scrim curtains with rod and fixtures for each window.
MARRIED OPERATORS' QUARTERS.
LIVING ROOM.
carpet, rug pattern, 3-frame Lody DBrussels or Wilton.,
2 clhiairy, hardwood. saddle scats.
1 chair, uphbolstered, hardwood frame.
1 armchair or rocking-chair, as above.
1 sofa or davenport, as above,
1 library table, hardwood.
1 «et of window shades and fixtures for each window,
1 stove, heater type, coal, wood, or gas (when required).
1 bookcase, small (or bhook rack).
1 set of scrim curtains with rod and fixtures for each window.
DINING ROOM,
1 carpet, rug pattern, 5-frame body Drussels or Wilton.
1 dining table, 6-foot extension, round or square, heavy plain legs, oak,

any finish,
1 sideboard, without mirror, wood to match above.
€ chairs, wood to match above.
1 set of window shades and fixtures for each window.
3 tablecloths, plain, white, cotton.
12 napkins, plain, white, cotton.
mess bowls, chinaware.
saucers and cups, chinaware.
vegetable dishes, chinaware or glass.
cream pitcher, chinaware or glass.
«alt shaker, glass.
pepper shaker, glass.
tumblers, glass.
cream pitcher, chinaware or glass.
table knives, plated.
table forks, plated.
seup spoons, plated.
teaspoons, plated.
dinner plates, chinaware,
water pitcher, glass.
soup plates, chinaware,
gravy ladle, plated ware,
butter knife, plated ware,
meat platters. chinaware,
sirup pitcher, glass.
sugar bowl, chinaware or glass.
carving set.
set of scrim curtains with rod and fixtures for each window.

P bk bed ek 0D etk O ek M T D o D kel bl DD

MAIN HALL.

1 carpet. S-frame body DBrussels or | 1 set window shades and fixtures
Wilton. for each window.
1 ball mirror and table. 1 set of serim eurtains with rod

and fixtures for each window.
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EACH SLEEPING ROOM,

1 carpet, rug pattern, 5-frame body. | 1 set of window shades and fix-
1 hedstead of enameled iron with tures for cach window.
one set of springs and onc mat- | 2 pillows.
tress, 4 sheets, seamless, plain, white, cot-
1 dresser, bureau, or chiffonier, ton.
with mirror, oak or makogan- | 4 pilloweases, plain, white, cotton.
jzed birch. 3 blankets, wool, plain.
1 chair, as above, cane or wood | 2 bedspreads, cotton.
seat.

1 set of scrim curtains with rod and fixtures for each window.

TPPER HALL,

1 carpet, 5-frame body, Brussels or | 1 set window shades and fixtures
Wilton, ! for each window,
1 stair carpet, 5-frame Dody Drus- | 1 set of scrim curtains with rod
sels or Wilton, including pads. | and fixtures for each window.
EITCHEN,
1 refrigerator, top ice, to hold | 1 potato masher.
about 100 psunds, 1 bean pot,
egg beater, 1 bread pan.
broiler. 1 sugar can,
meat fork. 1 tea can,
meat grinder, 1 steel,
teakettie, 1 flour sifter.
bread knife, 1 coal hod, galvanized-iron, small.
dish pan. 1 coffee grinder.
saucepan, 3-quart. 1 covered garbage can.
saucepan, 2-quart, 1 wash boiler.

bread pans, one-loaf size. washtubs, galvanized iron (when

3

1

1

1

1

1

1

1

1

1

4

2 bread pans, two-loaf size, stationary tubs not provided).
1 mixing bowl, large, earthenware. | 1 kitchen cabinet (when no built-in
4 cake ints, features provided).

1 muffin tin, 1 wringer and stand.

1 double boiler, 2-quart. 1 washboard.

2 frying pans, 6 and 9 inch. 1 bucket, galvanized iron.

1 hot-cake griddle. 1 shovel for coal hod.

1 grater. 1 paring knife.

1 butcher knife, 1 waftle iron.

1 coffecpot or percolator. 1 bread box.

1 teapot. 1 colander.

1 roast pan, covered. 1 ladie.

4 pie tins. 1 scoop, flour.

1 rolling pin. 1 cake turner.

1 freezer, ice-cream, 2-quart. 1 dairy pan, 2-quart.

1 mixing spoon, cook’s. perforated. 1 pudding pan, 2-quart.

1 mixing spoon, 12 inches long. 1 can opener.

1 range, cooking. ceal, wood, or gas. | 1 lemon reamer, glass.

1 kitchen table (deal). 1 set sad irens or 1 eleciric iron,
£

kitchen chairs.

BATH.

-

set of shades and fixtures for | 1 towel rack.
each window. 1 soap rack.
1
1

fary

chair., white enameled. rug, small,
medicine cabinet, with mir-or. set of serim curtaing with rod
and fixtures for eaech window,

-

The limit of expenditures to furnish completely officer in charge
quarters is $1.000 maximum; for married operators’ quarters,
$850 maximum; and for operators’ barracks, $100 per man of
the authorized complement for complements of 10 men and under
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Floorcover-

ng.

Type of farni-
turo,

Nettings for
beds.

Reports.

Annual on
April 1.

Annunal on
Janunary 1.

Annual July 1
and when impor-
tant changes are
made.

CHAPTER 31,

and $75 per man of the authorized complement for complements
in excess of 10 men. Subsequent replacements or repairs are to
he absorbed by the station’s annual maintenance allotment.

31-66. Carpets, rugs, linoleum, or matting will be used to cover
floors of rooms, at the discretion of the commandants of the
maintenance yards, depending on which is considered most suit-
able with respect to climatic or other conditions prevailing at the
stations, costs, etc.

31-67. There will be no objections to type of furniture best
suited for climatic and other conditions prevailing at the stations
being selected at the discretion of the commandants of the sta-
tions’ maintenance yards, nor to electric ranges or heaters being
furnished in place of coal, wood, or gas stoves, provided the initial
cost in conjunction with the cost of operation is less for the elec-
trical equipment,

31-68. When considered necessary by the commandants of the
maintenance yards for the health and comfort of station personnel,
the allowances may be increased to provide for top frames to
carry netting and two nettings assigned to the standard sllow-
ance for each bed.

PART 5—DREPORTS.

31-69. The following reports, in addition to those in letter formn
mentioned in previous articles, will be rendered in connection with
commaunication maintenance, material supply, and construction
matters. These do not include such routine reports as the radio
material officer may require to be made to his office by officers in
charge of shore communications stations.

81-70. On April 1, by commanders in chief to the Seeretary of
the Navy, with copies to the Director Naval Communications and
the Bureau of Engineering, a report outlining the radio, sound,
and pigeon communication activities of the fleets, during the pre-
ceding fiscal year, and recommendations for the ensuing fiscal
year.

81-71. On January 1, by officers in charge of shore communica-
tion stations to Bureau of Engineering via their maintenance yard
(radio material office), a deseription of their stations on Form N,
Ting. 25A. One copy of this report will be furnished the district
communication superintendent and one copy retained for file.
Two copies will be forwarded to the radio material officer, who
shall retain one copy and forward the other to the Bureau of
Engineering.

81-72. On July 1, and at such times as important changes are
made, by commanding officers of vessels, including aircraft in com-
mission, in reserve, and naval auxiliaries, to Bureau of Engineer-
ing via official channels of fleet, if attached to fleet, a deseription
of ship’s communication installation on Forms N. Eng. 25 B. Re-
port shall be prepared in sextuplicate, one copy furnished to
division commander, one to squadron commander, one to com-
mander in chief, one to vessel's home yard, one to the Bureau
of Engineering, and one retained in the vessel’s files. Vessels not
attached to a fleet or to naval districts will forward this report to
the Bureau of Engineering, furnishing a copy to the vessel’s home
vard. (Small ships use Form N. Eng. 269 for radio.)
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31-73. On January 1 by commanding officers of district craft,
including aireraft, a description of radio installation, on Form
N. Eng. 25B. (In case of similar installations on several aircraft
at the same station, one report for all aircraft named in the
report will suffice.) The number of the copies and oflicial chan-
nels for forwarding the report shall he the same as for shore
communication stations. (Small ships use Form N, Eng. 269
for radio.)

31-74. (1) On January 1 by commanding officers of vessels in
cenmission (including vessels in reserve and naval auxilinries)
to Bureau of Engineering annualiy and at such other times as im-
portant changes are made in the sound installation, on Form N,
Ing. 71. One copy to be furnished the commander in chief and
one copy furnished the vessel’s home yard.

(2) When there is no sound installation on board, a letter to
that effect will be submitted in lieu of Form N. Eng. 71,

31-75. By maintenance yards to Bureau of Engincering at end
of each quarter a report of expenditures in connection with shore
communication stations during the quarter, on Form N. Iing. 74

31-76. At end of each quarter, by industrial department, ma-
chinery division (radio material officer) of maintenance yards to
the Bureau of Ingineering, a report reviewing briefly all commu-
nication maintenance, material supnly, and construction activities
coming under their jurisdiction. This report will review the ac-
tivities within the territory covered as a whole, and will show the
personnel employed or engaged in the material branch of the
Naval Communication Service at each maintenance yard and out-
Iring points; the nature of the work involved; the conditions in
general as regards material within the territory covered ; the status
of projects underway as rezards shore stations, ship stations, sound
apparatus, ete., the status of allowances and expenditures; the
number and nature of interruptions to the service during the
quarter due to troubles with material; meritorious or unsatisfac-
tory service, as regards material, on the part of the personnel
concerned ; shore communication station marks, ete. This report
will be submitted to the Bureau of Engineering in quadruplicate
promptly after the end of each quarter.

31-77. Radio material officers quarterly or periodical inspection
reports of shore communication stations, to be submitted to the
sureau in duplicate, copies to be furnished to communication
supervisory personnel interested.

31-78. At the end of each quarter by supervisor, trans-Pacifie
high-power circuit to Bureau of Ingineering, with copies to com-
mandants of maintenance yards interested, Pacific coast commu-
nication superintendent, Philippine communication superintendent,
@ quarterly review of the trans-Pacitie high-power circuit as a
whole.

31-79. On the first day c¢f each month by all maintenance yards
aud the Bureau of Engincering; a report containing all data of
interest pertaining to the radio, gsound and pigeon activities of
the preceding month. teports of the maintenance vards shall be
forwarded to the Bureau of Engineering and to all other navy
yards and naval stations, to the commanders i chief, to naval air

83156°—22——3
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ary 1.

Annual Jang-
ary 1 or upon
extensive altera-
tlons.

Quarterly,

Monihty.
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stations, and to such shore communication stations as may be de-
sirable for instructional purposes. Bureau of Engineering reports
will be forwarded to all navy vards, naval stations, air stations,
chore communication stations, commanders in chief, squadron and
train commanders of the Atlantie, Pacific, and Asiatic Fleets.
These reports will comprise a monthly review of all communica-
tion maintenance, material supply, and construction activities of
the Naval Communication Service.

31-80. By commanding officers of air stations and air detach-
ments, via the yard having gupervision over communication main-
tenance, material supply, and construction matters, to the Bureau
of Engineering, a report of aireraft communication material on
hand, apparatus installed in planes, and items of interest in re-
eard to radio and pigeon connnunications.

31-81. By officer in charge shore radio stations to Bureau of
Engineering, when important changes are made in apparatus.
This report shall be forwarded on Form N. Eng. 25A in the same
manner as the annual description of shore radio installations.

31-82. By officer in charge of shore radio stations to their main-
tenance yard (district radio material officer), whenever a casually
occurs to apparatus which necessitates closing down of the sta-
tion. Also whenever repairs of apparatus due to casualty are be-
yond the capacity of the station force.

31-83. After cach calibration of ships’ radio compasses by com-
manding officers of vessels in commission, in reserve, and maval
auxiliaries to Bureau of Engincering, a radio-compass deviation
curve on Form N, Fng 290 One copy to he furnished the com-
mander in chief and one copy to the vessels home yard.

31-84. After each calibration of radio compass by officers in
charge of shore radio-compass stations to Bureau of Engineering,
via maintenance vard. in dJduplicate, one copy to be retained at
maintenance yvard, radio-compass deviation curve on Torm X,
Eng. 20,

2183, Theefolewing forms should be olitained from the Duread
of Iingineering:

N. Eng. 25A. Description of rad fo

shore station -~ Ity requisitior on Form N. Eng. 52C.
N. Eng. 25B. Description of s hip
radip installation._ Tro.
N. Eng. 29. Radio - compass  calibra-
tion reporto._ - Do.
N. Eng. 74. Quarterly report of ex-
penditures - Do.

N. Eng. 269. Descriptien of ra dto
installation fer

small shipso._ . ~— Do.
N. Eng. 71. Description of sound ap-
paratuSc - e~ Do.

Qe JT—Sprark TRANSMUTTERS,
PART 1—GENIRAT,
91-100. (1) Spark transmitters come under the general class of

damped wave apparatus and are found in three forms in the
Naval Service:
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(a) 500-cycle quenched-spark transmitters.
(b) Auxiliary transmitters.
(c¢) Motor buzzer transmitters.

(2) The first two types are generally considered quite similar
in operation. the main difference being in the frequency and the
type of spark gap employed.

(3) The operation of the third type is similar to that of a
buzzer excited circuit and uses a direct current supply. A de-
scription of each type is given in the following:

31-101. All spark transmitters supply power to the antenna

31-33

Antenna oseil-

lations.

circuit at intervals, not continuously. The antenna circuit is
then permitted to oscillate at its own period, more or less inde-
pendently of the exciting circuit, depending upon the type of gap
employed in the latter circuit. Because the antenna circuit has
resistance and, further, because pewer is not supplied continu-
ously to this circuit, the ozcillations set up in the antenna increase
in amplitude to a maximum value and then decrease, the rate of
decrease or decrement being dependent upon the resistance, and
the capacity to inductance ratio of the circuit. The decrement
is usually measured by means of a decrenteter,

31-102. The 500-cycle transmitter, when adjusted properly, has

Grouvp fre~

a spark frequency of 1,000 per second. This spark frequency isguency.

dependent upon several fuctors, viz, the freguency and voltage of
the alternating current supply, the size of the capacity to be
charged, the length of the gap, and the resistance and reactance
of the charging circuit. A train of oscillations is set up in the
antenna circuit by each recurring spark. Thus there are 1,600
wave trains per second. The oscillations in the wave frain oceur
at a radio-frequency rate (the frequency of oscillations depends
on the constants of the circuit), the number of oscillations in
each wave train being determined by the decrement. The dura-
tion of each wave train is extremelyr short. he wave trains
occur at intervals of one one-thousandth of a second (one per
spark) and arve separated by relatively long periods in which no
action takes place. The distinctive note of a transmitter, as
heard in the telephones, corresponds to the spark frequency.

(A) THE 500-CYCLE QUENCIIED-SpaRK TRANSMITTER,
PART 1.—THEORY.

31-103. The Navy standard 300-cycle quenched-spark trans-
mitter, figure 31-2, consists esgentially of three circuits, namely :

(1) 500-cycle circuit including the armature of the alternailor
leads and primary coils of the 500-cycle step-up transforiner,
secondary coils of the step-up transformer, leads and closed
circuit condenser.

(2) Closed, oscillatory circuit including closed civeuit condenser,
spark gap, closed circuit inductance and leads.

(3) Antenna circui neistd £ ant a {capacity) antenna
circuit coupling and round connection and
leads.

31-104. Power for this transmitter is usually supplied by a
motor-generator set, the metor of which is adapted to the voltage

Circuits.

Power unlt,
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and type of current avallable. Frequently the motor is re-
placed by some other type of prime mover, such as an oi or
gasoline engine. The alternator is of the 500-cycle single-phase
inductor type. The armature winding consists of two sets of coils.
The voltage can be changed by a series or parallel connection of
the armature coils and by varying the excitation current of the
field coil. In practice, the armature coils are usually connected
in series, and the no-load voltage is approximately 275 volts.
31-105. The 500-cycle circuit is usually adjusted to he resonant
at a frequency of 440 cycles. The inductance of this circuit in-
cludes that of the alternator, leads, reactance, and also a portion
is contributed by the transformer as a result of the magnetic leak-
age. The capacity is primarily supplied by the closed cireuit con-
denser. It has been found that, due to the action of the spark gap

ANTENNA

ANTENNA
LOADING

CONDENSER INDUSTANCE
KEY DS A INDUCTIVE
RANSFORMER
TRANSFORME . COUPLER
1)
9q
~
<
7. y

MOTOR-GEN.  REACTANCE  mpy,
REGULATOR

RADATION
AMMETER

CLOSED .
500~ CIRCUIT ———><— /225 ><—ANT. CIRCUT>

F16. 51-2.—Circuit diagram of Jn-crele, quenched-spark transmitter.

<

when it breaks down, the closed circuit condenser acts as if it had
a somewhat greater capacity than its actual value. The ecircuit
is adjusted to be resonant to a frequency lower than that im-
pressed upon it, in order that the action of the gap may be uni-
form, thereby preventing the note of the transmitter from soaring.
The condenser is charged alternately to a positive and negative
maximum value at a frequency corresponding to that of the
alternator, namely, 500 cycles.

381-10G. (1) The clesed circuit, consisting of the closed circuit
condenser, quenched-spark gap, primary civeuit inductance and
Jeads, oscillates at a radio frequency, the period depending almost
entirely on the amount of the inductance and capacity in the cir-
cuit. Resistance has very little influence on this period. The
theory of the circuit is as follows:

(2) When the spark gap length, resistance and reactance of
the charging circuit, ete., have been properly adjusted the con-
denser is then charged to a voltage sufficiently high to break down
the gap at each positive and negative maximum amplitude and
one spark per alternation occurs. The spark ionizes the gap,
making it a conductor, and oscillations are set up in the closed
circuit. These oscillations induce oscillations in the antenna cir-
cuit. When the osciilations in the antenna circuit reach their
maximui value they react on the oscillations in the closed circuit
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through the coupler, decreasing the ampiitude of the latter. The
resulting current in the closed circuit is insufiicient to keep the
gap ionized and the gap rapidly becomes deionized and noncon-
ducting. Further oscillation is impossible in the closed circuit.
The circuit becomes inactive and the antenna is permitted to
oscillate in its own period until ail the power transferred to it
has been dissipated.  This entire operation ig repeated with each
recurring spark., The momentary current flowing in the closed
circuit is very heavy and, if the antenna circuit is not coupled
and in tune, there is a serious danger that the spark gap will be
burned up, because the power will then he dissipated in a long
series of current surges in the closed circuit, instead of being
transferred by induction to the antenna eircuit.

31-107. (1) The antenna circuit includes the antenna, coupling
inductance, loading inductance, ground connection, radiation
ammeter, and leads, and acts as a circuit containing inductance
and capacity in scries. The inductance is that of the coupling and
loading coils and the eapacity that of the antenna system to
ground, the antenna being one plate and the ground the other
plate of the condenser, The antenna circuit is usually tuned to
resonance with the primary circuit by means of sliding contacts
on the inductance coils. The inductance can not be requeed beyond
that of the coupling ceil which is necessary to t(runsfer the power
from the primary circuit to the antenna circuit. In order to
chbtain s{ill shorter waves a capacity is placed in geries with the
antenna capacity to reduce the capacity of the cirewit. The
antenna circuit ean then be tuned to resonance with the primary
circuit at wave lengths shorter than otherwise posxible,

(2) Oscillations are set up in the antenna cireuit by indie-
tion from the primary circuit, and maximum effect is always pro-
duced in the antenna circuit when it is in resonance with the pri-
mary circuit.

(8) When adjustments have been properiy made throughout the
get, the decrement of the antenna circuit wiil be lowest for the
reason that, after the power Las Leen trunsferred to the antenna
circuit, the gap opens and remains inoperative and the antenna
circuit is left to oscillate at its own period and with its own decre-
ment. The period is determined solely by the inductance and
-apacity of the circuit. The total resistance of the antenna cir-
cuit including ohmie, ground, dielectrie, and radiation re istance,
determines the losses in the circuit. The only useful resistance is
that due to radiation and is dependent on the height of antenna
and the wave length employed. The radiated power is given by
the product of the square of the antcnna current and the radiation
resistance, .

(4) The total antenna resistance does not aifect the period of
oscillations but does play aun important part in determining ihe
number of oscillations in each wave train; the higher the resist-
ance the fewer will be the number of waves in the wave train
and the more highly damped will be the circuit. The cgcillations
set up in the antenna circuit rise rapidly to a maximum value and
then decrease in amplitude with a constant ratio between succes-
sive oscillations in the same direction. The wmore oscillations
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there are in a wave train the more nearly does the character of
the radiated wave approach that of a continuous wave transmitter.
The average decrement is usually 0.05 and, at a distance, the sig-
nal tunes in very sharply on the receiving set, thereby causing very
little interference.
Tableofstand. 81-108. Data on the standard types of 500-cycle quenched-spark
ard imstallation. {1anamitters now in general use is given in the following table:

Kilo- Wave- | Number
watt. range. ‘ lengths.
LI OM 296, e e ieeeeeesen aeanaaaanns ! Auxiliary for vessels equipped

{
Type number. length | ofwave i “Type vessel used on.
i
bowl ith 2'and 5-kilowatt arc sets.
|

300—638 | | Sh.pﬁ)mg Board ships.
425-6! i
300-952 ! ! Submarine power boats, tugs
ot i \smal!), submarines.
300-952 Do.
300-952 \ Do.
1 X '200—‘ 52 | Mine sweepers.

309-600 i
500-952
300-952

Shipping Board.

Submarine chasers.
Do.

Airplane bases.

[+

CE
SE
8E 1
CF
N
T,
L
L

DWW ELELLEBHDIDWODE SO

300-1505 Naval vessels.
u(){)—l‘ 03 . Dao.
19 16 i Do.
71, ] To.
: 05 | Do
i ! Shmpmg Doard.
300-600 ! i Do.
5 600-1905 | Baftle<h1ps (wcondarv;, des{roy-
' i ers, tenders, auxiliaries.
300-3020 9 5.
300-3020 | 11 (any 9 i Do.
3003020 | 11{any 9 Do,
300,3020 | 11 (any 9 Do.
10 750-3020 )attl(‘shlpy
CT0-3020 :
TART 2 —DESURIPTION,

31-112. The following description of the 5-kilowatt, 500-cycie
quenched-spark transmitter, type CR 1125 applies to practicaliy
all powers and types of quencied-spark transmitters used by the
Navy.

Motor gemera- 31-113. The motor generator consists of a 120-volt direct cur-
tor. rent, 10-horsepower, 4-pole motor with commutating poles, speed
1,666 revolution per minute, direct connected to a 250-volt,

5-kilowatt, 500-¢cycle, single-phase inductor-type alternator. The

armature of the motor and the rotor of the alternator are mounted

on the same shaft supported by two end bearings, The complete

unit is semiinclosed and has overall efficiency of approximately

70 per cent. The bearings are of the ring oil type made of cast

iron with babbitt lining of ample surface and held in place with

set screws. Hinged covers are fitted over the opening in the top

of the bearing housings to keep dust out of the bearings. Sight

gauges are provided to indicate the oil level, and the ends of the

hearing housings are fitted with oil-tizht brass caps. Terminal

boxes with an insulated ianterior firting provide means of con-

noction to the motor and alternator. The lugs on the ends of

leads to the interior of the machine are tapered plugs which

terminate in threaded bolt ends, thereby permitting them to be
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easily drawn up tight in the taper holes of the terminal blocks.
The boxes are tapped for conduit or terminal tubes for the
exterior wiring.

31-114. (1) The transformer is of the closed core type and its
construction is very simple and access to the different parts easy. f
In a typical transformer the primary coil consists of 57 turns, two
wires in parallel and two layers, diameter of wire 0.1285-inch
(No. 8 B. & S.), and is wound directly over one limb of the core
and amply insulated from the core by a tube.

(2) The secondary winding is in eight sections mounted on a

31-37

The trans-
ormer,

Primary coil.

The secondary

heavy micanite tube which is slipped over the primary coil, Winding.

Lach coil is wound with No. 22 B. & 8. gauge D. S. C. wire in 18
layers, 17 turns per layer; total, 306 turns per coil. The layers
are insulated with linotape and the wire run through hot
“ Ohmiac” while being wound, and the same compound used for
filling the interstices of the coils. Each coil is taped twice,
varnished, and dried. The coils are insulated from each other
by a micanite washer 40 mils in thickness.

(8) A reactance coil is contained in the transformer case,
This coil is used when necessary to bring the 500-cycle circuit to ¢
exact resonance with the ass'gned frequency of 440 for which
purpese a step by step adjustment is provided.

(4) The safety-spark gap should always be sct at three-tenths

The reactance
oil,

The safety.

of an inch. The purpose of this gap is to protect the secondary spark gap.

from being burned out, due to the gquenched-spark or rotary gap
not functioning properly or when either one has been set too wide,

31-115. (1) The switchboard contains the switches, circuit break-
ers, instruments, and rheostats necessary to the proper control of
the direct-current and low-voltage alternating current circuits of
the transmitting set.

(2) There are three D.P. S.T. switches mounted on the board.
They control (a) the direct-current supply to the motor; (d)
the direct-current auxiliary power circuit, and {c) the 500-cycle
low-voltage alternating-current cireuit.

(3) A decuble pole circuit breaker is placed in the lower left-
hand corner of the lower panel of the switchboard and protects
the direct current circuit from a serious overload due to short-
circuit or failure of the automatic motor startar to function
properly or when the hand starter ig operated too rapidly.

(4) A double pole solenoid switch is mounted in the lower
right-hand corner of the same panel and is operated by direet
current. the circuit for each soienoid being closed or opened by
the send-receive switch. One contact controls the 500-cycle alter-
nating-current cireuit, while the other is in series swith the alter-
nator field coil circuit. Both contacts are closed in the “send”
position and open in the “receive” position of the send-receive
switch. thus constituting a safety device.

(5) Six instruments are included in the switchboard eauip-
ment. These are (&) alternating-current wattmeter; (b) fre-
quency meter; (¢) alternating-current ammeter; (d) alternating-
current veltmeter; (e) direct-current ammeter; (f) direct-current
voltmeter. Enough information can be obtained at all times from

The swiiche

beard.
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these instruments for the proper and eflicient control of the entire
transniitting set exclusive of the radio-frequency circuits.

(6) Two rheostats are also supplied, one for varying the field
strength of the generator, the other for varying the field strength
of the motor. The first controls the voltage of the generator
within rather wide limits for any given speed of the motor
generator set, while the second controls the speed of the motor
generator sct, and hence the frequency of the alternator.

(7) A relay key, which breaks the alternating-current circuit
and is operated by a hand-key on the direct-current supply, is fre-
quently mounted on the switchboard below the A, C. D. P, 8. T.
switch.

31-116. A 5-pole double-throw transfer switch is supplied for

Transferconnecting the direct current supply to either the automatic

switel.

Rpark gaps.

starter or hand starter. Normally, the automatic starter is used,
the hand starter being employed only in cases of emergency,
31-117. Two types of spark gaps are supplied with this set. They
are the quenched-spark gap unit and the rotary gap unit, the first
being generally used.
(1) The quenched gap consists of 15 gaps in series. The num-

The guenched hopr of gaps employed can be regulated by means of sliding clips.

gap.

Defective gaps may be cut out of circuit by short-circuiting clips.
Each gap is a complete unit and is made airtight by means of
suitable gaskets. There are two sparking surfaces in each unit,
which are pline and parallel to each other, the proper separation
of 10 mils between the surfaces being efiected by the thickness of
the gasket. Individual gaps are clamped together to niake the
assembly, and the whole assembly kept cool by natural radiation
from fins attached to the sparking surfaces. In some installa-
tions forced cooling is employed, in which ease a blower is used,
(2) The rotary gap is of the nonsynchronous type and consists

The rotsryof two parts («) stator, and (b) rotor. A pure musical note,

gap.

Condensers.

frequency 1,000, can be obtained. In addition, 500, 250, or 125
sparks per second can be obtained by decreasing the generator
voltage. It ix possible to operate at high power when the 1,000-
spark per second note is employved, the break frequency in this
case being approximately 5,060 per second. This is accomplished
hy the vernier arrangement of the electrodes, there heing more
revolving than stationary electrodes. Because of thix unequal
number of electrodes, there are a number of sparks around the
circamference of the gap, while one of the revolving electrodes is
passing from one stationary electrode to the next. There are 14
revolving and 12 stationary electrodes.

31-118. The condensers are of the mica dielectric type. Each
unit has a capacity of 0.004 pf. There are eight condensers in
each set, which are mounted in a condenser rack, and the connec-
tions are made in such a way that for wave lengths above 538
meters all eight condensers are connected in parallel, capécity
0.032 uf. For all wave lengths helow 600 meters they are divided
in two banks in series, each hank containing four condensers in
parallel, the total capacity being 0.008 uf. Full power can only
be realized on those wave lengthe employing all the condensers
in parallel,
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31-119. (1) The inductive coupler consists of two coils insu- _ Irduetive cou-
lated from each. other, one being fixed and the other nmvublo.“r'
The amount of separation hetween the coils is controlled by a lever
on the side of the coupler. Both coils are made of copper ribbon
wound in spiral form, The fixed coil is the closed oscillatory cir-
cuit inductance and is in series with the spark gap and trans-
mitting condenser. Contacts are provided on the front panel of
the coupler for making the necessary connections to the condenser
bhank and to the primary inductance coil of the coupler. Taps
are brought from the proper points on this coil to the contacts and
g hand-operated lever is provided for making the various neces-
sary connections.

(2) The inductive coupler also functions as a wave changer in
that the wave length can be changed to previously determined
values by means of the wave-changer switch. The shaft of this
wave-changer switch carries on its far end a switch bar which
makes contact on studs on the rear panel. The movable coil is
included in the antenna cireuit and is similar to the closed circuit
inductance coil in that taps are brought from previcusly deter-
mined points on it to the proper studs on the rear panel, In this
manner the wave changer switch cuts in or out approximately the
proper amount of inductance for both the clesed and antenna
circuits.

31-12¢. No variometer is supplied with this set. Some types of  Variomeler,
wets are equipped with a variometer which is connected in series
with the wave changer closed civcuit inductance and consists of
a few turns of spirally wound copper ribbon with a continuonsly
variable or sliding contact finger mounted on the front panel
The purpose of the variometer iz to permit a very close adjust-
ment to the wave length of the closed circuit, thereby obviating
the necessity of adjusting the clips on the closed circuit indue-
tance with great precision.

81-121. The antenna loading inductance consists of eight, Awtenna load-
spiraily wound copper-ribbon coils, quite similar in construction ve Inductance.
to the coils used in the inductive coupler. These coils are
mounted on three insulating rods by clamps attached to their
rims, and are connected in series by a strip passing from one coil
to the next. The amount of inductance used in each coil can be
varied continuously by turning a knob located near the rim of
the coil, This knob is connected to a mechanism which revolves
a clip that slides along the copper ribbon. A terminal is sup-
plied on each coil for making connection to the proper contact
stud on the rear panel of the inductive coupler and wave
changer. There are as many coils in the antenna loading induec-
tance unit as there are outgoing terminals on the wave changer
switch.

31-122. (1) The send-receive switch is located in a position con- Send-receive
venient to the operator’s hand and is used primarily for trans- Swte.
ferring the antenna from the transmitier set to the receiving
cet, and at the same time opens or closes the proper circuits.

(2} In the “send” position (horizontal), the send-receive
switch performs the following operatioms:

(a) Closes & break in field cirenit of alternator.
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(b) Closes circuit that operates the solenoid of clapper switch
on switchboard (which is a double-pole switch and controls alter-
nator field and armature).

(¢) Closes circuit that operates detector protective relay.

(d) Closes one spare set of contacts.

(e) Grounds the terminal that connects to receiver.

(f) Connects antenna to loading coil of transmitter.

(3) In the ‘“receive” position (vertical), the switch does the
following :

(g) Opens contacts closed by operations (a), (b), (¢), (d).

(1) Connects receiver lead to the antenna. The connection (e)
should remain closed until the antenna is grounded just before
the switch reaches the final receiving position; contact (b) opens
before («¢) so that spark on breaking the field will occur at the
clapper switch and not at the antenna switch unless the clapper
switch shiould fail to open.

Lizhtnlng 81-123. A switch is mounted next to the antenna lead-in and
switea. is used for connecting the antenna to the * send-receive ™ switch,
or directly to ground for the protection of all the apparatus.
Protective de~ 31-124. (1) Protective devices are installed with the transmit-
viees. ter set to protect the following apparatus:
(a) Alternator armature.
(D) Direct current motor avmature.
(c¢) Alternator field and direct current motor field.
(d) Primary of transformer.
(e) All auxiliary motors.

(2) The protective device consists of two mica dielectric con-
densers of approximately 0.05 uf each, connected in series
across the line to be protected, with the common connecting wire
connected to the metal protective casing, which in turn is
grounded.

Aatemma am-  31-125. A antenna ammeter is connected in series with the
meirt. antenna circuit next to the ground connection to indicate the
current flowing in the antenna circuit.

PART 3.—OPERATION.

aog_c"“{“;'c"gcl“?;_ 31-129. The hest performance and greatest efficiency of the
transmitter is obtained when the 500-cycle circuit is resonant to
he proper frequency. This frequency is 440 cycles for all Navy
standard 500-cycle quenched-spark transmitters. It should, there-
fore, be ascertained whether or not the 500-cycle circuit is res-
onant to this frequency; and if not, it should be adjusted to
440 cycles, Tt was stated in Article 31-103 that, due to the
short-circuiting action of the spark gap, the condenser assumes
a fictitious value somewhat greater than the actual. Clearness of
note, maximum radiation, and proper quenching are all closely
related to the proper tuning of the 500-cycle circuit.
ﬁn?ilii:zt 1;9‘;')1“:[3{ 31-130. (1) (a) Open quenched-spark gap completely so that no
fregueney of xparking will oceur,
800-cyele eireult. 4y Qrqrt motor generator sot.
(¢) Reduce frequency to lowest value possible.
(d) Open alternator field circuit.  (This is very important.)
(e) Close transmitting key.
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(f) Vary motor speed (alternator frequency) slowly from low-
est to highest and carefully watech alternating current ammeter
for maximum reading.

(9) Note frequency at which maximum reading of alternating
current ammeter occurs. This is the resonant frequency.

(2) If this frequency is above or below 440 cycles, the circuit
should be adjusted to be resomant to approximately 440 cycles.
This is done by changing the inductance of the circuit, more
inductance being added if the resonant frequency is above 440
cycles and some of the inductance renmoved if below this fre-
quency. The device used for this purpose is called the reactance
requlator. It is situated in the transformer casing, and is fur-
nished with taps so that the amount of reactance may be varied
by steps.

(3) This operation should be performed for each combination
of motor generator and transformer when the set is installed.
After this operation has been completed the transmitting set is
ready for wave-length tuning,

31-131. Most transmitters are able to transmit on several differ-
ent wave lengths, the 5-kilowatt set just described having eight
wave lengths. The procedure for tuning is as follows:

(1) Loosen coupling between primary and secondary coils of
inductive coupler.,

(2) Start motor generator set.

(3) Throw send-receive switch to send position and disconnect
antenna by throwing lightning switch to ground.

(4) Reduce number of gaps cut in to two or three.

(5) Reduce alternating current voltage to very low value.

(6) Adjust frequency to 500 cycles.

(7) Adjust primary inductance to the required wave length,
beginning with the longest to be used, and use a wavemeter
coupled to the primary inductance for the determination of the
wave length. (In making this adjustment do not keep the key
closed any longer than necessary and clip the flexible lead to the
point on the coil which gives the exact wave length, care being
taken to allow room for the other leads.)

(8) Proceed in the same manner as above for the remaining
wave lengths, The first tuning of the primary circuit is now com-
plete.,

(8) Set secondary (movable) coil approximately 2% inches from
the primary coil and lock it in this position,

(10) Connect autenna loading inductance coils tn proper con-
tact stud of secondary coil and from same contact stud run flexible
lead to secondary coil cutting into circuit most of this coil.

(11) Adjust antenna cireuit to resonance by varying the amount
of Inductance in the loading coil marked with the siame wave
length as that on the contact stud. Resonance is obtained when
the radiation ammeter shows maximum deflection.

tiz) Vary the coupling between the primary and secondary
coils of the inductive coupler. If the radiation is greater at a
coupling point quite far from the original setting (2% inches),
change the amount of inductance in the secondary coil, increasing
the inductance if the coupling is looser and decreasing if the

3141
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coupling is tighter than that desired. Compensate for the change
by retuning with the loading inductance.

(13) Repeat thiz operation for all wave lengths, striving to
keep the best coupling point as close as possible to the 23-inch
setting.

(14) Measure the wave length of the antenna circuit at each
setring, making sure that the wavemeter is actuated by the
antenna circuit and not by the closed circuit.

(15) Should any of the wave lengths, as determined by a
wavemeter, be found off, readjust both primary and secunlary
until on wave length. (Due to the inductance of the leads it is
slwayvs best to start at the longest wiave length and work down
to the shortest when tuning a transmitting set, because the a«ddi-
tion of the various leads has less effect on the lenger wave lengths
where more inductance is in the circuit than on the shorcer.)
The transmitting set is now ready for high-power adjustment and
tuning.

81-182. (1) It is veiry important that the same number of gaps
he used throughout this adjustment, as otherwise the coupling,
note, quenching, and wave length will vary, making it nexrt to
impossible to tune the set. The procedure is as follows:

(¢) Cut in the proper number of gaps and set wave chapzer
switch on Iengest wave length.

(L) Increase alternating current voltage,

(¢) Depress key and adjust frequency to 500 cycles.

(d) Vary alternating current voltage until spark note sounds
clear (1,000 sparks per second).

(e} Adjust coupling between primary and secondary slowly and
carefully, noting antenna ammeter reading and clearness of note.

(f) Make final adjustment for voltage, coupling and resonance
and measure the wave length.,

(2) Care must be taken when operating at lligh power. The
key should not be kept closed any lenger than absolutely neces-
gary and dashes should be made only when a reading of the
various instruments is necessary. Adjustment to proper voltagze
for clear note is best made while sending letters. The peint to
be remembered is that the spark gap will be seriously injured
if the antenna does not radiate at its maximum.

(8) It will probably be found that the wave-length adjustments
will need to be changed somewhat for high power. Tinal adjust-
ment can be made only by trial. When ail adjustments have
been made, the transmitter should function eflicientiy and prop-
erly on all the wave lengths. Proper quenching will fake place
and the gap will not heat excessively. Only one wave will bhe
radiated and the decrement will be the lowest obtainable for that
particuar antenna system.

(4) It is vory important that (a) both circuits be in resonauce;
() proper voltage for the number of gaps used be supplied; (¢)
best coupling exist between the primary and secondary. In »no
case should the antenna circuit he defuned (thrown out of reso-
nance with the primary), because (@) there will be a reaction
hetween the two circuits and two waves will be radiated which
can be found on a wavemeter coupled to the antenna circuit; ()
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the gap will not quench properly, thereby heating, and power
will be retransferred from the antenna to the primary and back
again to the antenna, and the decrement will be increased due
to this retransfer of power. In other words, the utility and
efficiency of the quenched spark system will be entirely lost.

31-133. Whenever it is desired to transmit on maximum power, Maximam pow-
special adjustments should invariably be made with a view to ¢F sdjustmeat.
obtaining maximum output and maximum efficiency, thereby re-
ducing injury to the set. The voltage, number of gaps, coupling.
and tuning of the secondary circuit to the primary circuit should
be carefully adjusted.

PART 4, —INSTALLATION,

31-136. (1) Install motor generator set in an accessible loca- Motfor genera-
tion. care being taken that the location is suitable from the stand- "™
point of low temperature, dryness, and that the shaft is in a fore
and aft position,

(2) The switchboard should be installed handy to the operator Switehboard.
and spaced sufficiently from the bulkhead to allow access at the
rear.

(3) The transformers should be located under the table near Transformers.
the condenser rack and the primary transformer transfer switch,
due regard being given to the protection of the operator from the
high potential leads and accessibility.

(4) The condenser rack should be installed as close as possible Condenser
to the transformer secondary. spark gaps, and closed cireuit in-¥%
ductance of the wave changer. Sharp bends and long leads
should hie avoided.

(3) The spark gaps should be installed in an accessible position Spark gaps.
and the leads to the rotary gap made as nearly the same as those
to the quenched spark gap in order that thie wave length will not
hbe changed appreciably when one type of gap is substituted for
the other. The rotary gap should be installed with its shaft in
the vertical position.

(6) The inductive coupler and wave changer should be in- Inductive con-
stalled on the table accessible to the operator’s hand. - ?,}af];;“d ware

(7) The antenna loading inductance should be mounted Antenna load-
directly above and on the wave changer whenever practicable, B8 inductance.

(8) The accessories, including send-receive switch, hand and  Accessorles.
entergency transmitting keys should be located so that the oper-
ator can manipulate them with the least amount of effort. In
fact. the whole installation should be made with a view toward
rendering the entire set accessible and easy to operate, thereby
tending to increase the efficiency of the operating personnel,

PART 5.—CARE AND UPKEEP,

31-138. A transmitting set maintained in excellent condition
reflects the efficiency and the morale of the operating personnel.
The set will render better service when it is well kept and properly
treated. Common sense plus a little knowledze of machinery
and a working knowledge of radio apparatus are all that are
required to obtain this end.
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31-139. The motor generator set should be inspected each morn-
ing and the bearings replenished with oil whenever necessary.
0Oil is supplied to the bearing surface by a ring which carries
the oil up from the oil well. As long as oil is carried over by
this ring and the bearing does not feel hot (compared to the other
parts of the motor generator) the bearing is in good condition,
Should the oil in the well become too low, the ring will not
supply oil to the bearing. This results in expansion of the bear-
ing and shaft, which causes “freezing,” or the bearing meits
allowing the rotating element to strike the pole faces, thereby
putting the motor generator set out of commission. The sight
gauge on the bearing indicates the level of the oil in the oil well.
Relinnce should not be piaced on these gauges unless they are
known to be in good operating condition, as they become clogged
up from time to time., Renew the oil once per month and clean
oil gauges.

31-140. The instruments on the switchboard are properly con-
nected at the navy yard and should not be tampered with. They
will stand a moderate overload (off scale) without injury, hut
there is no occasion to operate under this condition. The divect-
current instruments (voltmeter and ammeter) require proper
connections to the circuit (positive to positive and negative to
negative), otherwise they will read backward, thereby hending
the needle. The alternating-current instruments have no polarity
and will give a correct indication when connected to the aiter-
nating-current circuit (ammeter in series and voltmeter across
the line). The frequency meter may be adjusted to read correvtiy
by means of the adjustment arm on the box, when provided,
located on the rear of the switchboard. For this purpose the
generator should be run at a speed to give 500 cycies (use a reve-
lutien counter for determining the speed of the generator), and
the two adjusting arms moved to cut in or out inductance and
resistance until the frequency meter reads 500.

31-141. The circuit breaker in the direct-current line is pro-
vided mainly for the purpose of protecting the motor of the motor
cenerator et and should be set to trip at a current value slightly
in excess of that required to start the motor generator set. The
circuit breaker should be thrown in one pole at a time and bejere
the main switch is closed otherwise it will not function as a
protective device. Should the circuit breaker release during oper-
ation, the cause for this should be investigated and remedied
before again closing the circuit breaker. Frequently the cireuit
breaker will open hecause the automatic motor starter contacts
operate too rapidly and do not allow the motor to get up sufficient
speed hetween steps. The oil dashpot type of automatic starter
is particularly hard to adjust. the retarding action of the oil being
dependent on the temperature.

81-142. The switch blades and all contacts should be kept clean
and smooth. Arcing at contacts should be prevented except where
arcing is expected, as at the circuit-breaker carbon contacts an<
clapper-switch carbon contacts.

3i-113. Oversize fuses should not he used. but the cause for
fuses burning out should be investigated and remedied. Fuses
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will carry a large overioad without blowing. This is especially
true of momentary overloads.

31-144. (1) The transformers give very little trouble, especially
the primary winding. The primary can, however, become short-
circuited between turns or be burned out (very rare). An open-
circuited primary is indicated by no reading on the alternating-
current ammeter when the key is closed, when the rest of the
circuit is in good condition. Short-circuited turns are more
difficult to discover and are indicated by heavy current and fail-
ure to break down the quenched-spark gap. If the secondary
winding is intact and the proper capacity being used, short-
circuited turns are also indicated by a change in the natural fre-
quency of the circuit and, if key is kept closed for a short time,
smoke will be given off,

(2) The secondary coils frequently burn out, caused by radio
frequency and high potential surges from the oscillatory circuits.
A burned-out secondary is indicated by failure of the transformer
to break down the quenched-spark gap with ordinary voltages jm-
pressed on the primary; the primary current will also be very
low. If one of the coils is short-circuited, the veltage will not be
suficient to break down the gap, and a clear note can not be
obtained under any circumstances, due to the 500-cyvcle circuit
being out of adjustment; more primary current than the normal
value will flow. The secondary can be tested for open or short
circuit by a Wheatstone bridge, care being taken to allow sufficient
time afier depressing the hattery key on the Wheatstone bridge to
allow the hridge current to reach a steady value in the coil before
depressing the galvarometer key. Have galvanometer key open
pefore opening battery key in order to protect the galvanometer
from the inductive * kick.”

(8) If the secondary winding is found to be defective, it will
be necessary to disassemble the transformer. After disassembly,
test each coil separately for continuity and replace defective
coil with a spare, care being taken to place the coil properly
with regard to direction of winding.

31-145. (1) The quenched-spark gap requires considerable at-
tention. The amount of care required to main{ain this gap in
excellent condition depends upon the amount of operating done,
whether high or low power is used and, above all, on the proper
tuning of the transmitter. Inereaged radiation is the result of
a clean gap.

(2) A defective unit can be detected by a drop in the radia-
tion, by the spark-gap tester, and by a change in the note. A gap
in good condition should show a heavy white spark when tested
with the spark-gap tester. A weak spark, or the absence of any
spark at the tester point, is an indication that that spark gap
is defective.

(8) The defective gaps should be disassembled and cleaned.
For this purpose cover a piane facepluie wiilt crocus clolit wid,
placing the sparking surface of the gap on it, give the gap a
rotary motion. One type of gap his a gasket rim equal in height
to the sparking surface, The rim and sparking surface cun, there-
fore, be dressed down simultaneously, Another type has its
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gasket rim lower than the sparking surface. With this type care
must be taken not to round off the edges of the sparking surface.

(4) The sparking surface is of silver or copper, the silver sur-
face being about one thirty-second of an inch deep. In dressing
down any sparking surface do not attempt to remove all the
pits, but dress off the high spots. Test the sparking surface with
a straightedge. If no light shows under the straightedge, the
surface is true, Where a lathe is available the spark gap unit
may be revolved and dressed down by the use of crocus cloth
Iield by a plane surface.

(5) The standard spark gap gasket is made of 35 mil fish
paper. The gaskets should be renewed whenever the spark gap
is cleaned. 'This type of gasket will keep the spark gap air-
tight but, on account of its compress hility, will gradually reduce
the spark-gap length until a short circuit results. The gasket
rim for this type of gasket is below the sparking surface so thuc
the normal separation of the sparking surfaces will be 10 mils,

(6) The mica gasket is rather difficult to handle and is not
ahsolutely airtigcht, but has an advantage over the fish-paper
gasket in that it is not affected by heat, whereas the fish-paper
gasket rapidly deteriorates due to the heat of the snark oap,
Should mica be substituted for fish paper, care must he taken
to build up the mica gasket to a thickness of 35 mils. AMica
gaskets do not need frequent renewals, Broken or cracked mica
raskets should be replaced.

31-146. (1) The rotary spark gap operates hest when the
natural frequency of the 500-cycle circuit is close to 500 cyeles,
Where a reactance regulator is supplied, the 500-cvele ecirecuir
should be adjusted to be resonant to 500 cycles when transmission
at full power is required. For ordinary intermittent and medium
or low power transmitting, this natural frequency should not bhe
adjusted.

(2) The clearance hetween stationary and revolving electrodes
is approximately one-eighth of an inch for full power and a 1,000-
spark note, while for lower powers and the same note the clear-
ance must be reduced until the correct amount is determinel.
About 50 per cent more current in the 500-evcle circuit is required
for this type of gap than for the quenched-spark san.

(3) The gap may be adjusted to any desired length in the fol-
lowing manner:

(a) Remove cover.

(b) Bring rotor electrode exactly opposite a stator elec-
trode,

() T.oosen set screw on shank of stator electende,

(d) Adjust clearance by inserting metal gauge of the de-
sired thickness between the two electrodes.

(e) Tighten set screw and at same time keep the two elec-
trode tips in the same plane.

(f) After adjustment has heen made revolve rotor by hand
to test clearance hefore starting the motor.

Both the stator and the rotor clectrodes can he removed oniyv
after the rotor is removed from the motor shaft. It is not neces-
sary to remove either sct of electrodes except when badly worn.



