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PART ONE

GENERAL

Section I.—General Considerations.

Section II.—Purpose and Classification of Fixed Signal Services.
Section III.—Control and Duties of F.S.8. Signal Officers.
Section IV.—F.8.S. responsibilities of R.C. Signals.

SECTION I. (General Considerations)

1. The object of this pamphlet is to provide a summary of the general practices of
Tixed Signal Services as it applies in Canada. This pamphlet in no way supersedes Signal
Training Vol. VI, Fixed Signal Services, but rather clarifies the situation with regard to
its apghcation in Canada, where loeal conditions and communication practices vary con-
siderably from those in use in Great Britain.

2. While it is neither possible nor desirable to lay down hard and fast rules to govern
provision of Fixed Signal Services, as the requirements of other arms and the conditions
in_which the signal services are employed vary considerably in different Commands or
Distriets, the principles enunciated in Signal Training Vol. %I, together with this publi-
cation are generally applicable to all Commands or Distriets and should only be departed
from when the Signal Officer responsible is satisfied that speecial local circumstances demand
it. N.D.H.Q. authority will be necessary if large scale deviations are proposed.

3. This publication omits, as far as possible, references to technical details which
are at present covered in other volumes of Signal Training.

4.-5.

SECTION II. (Purpose and Classification of F.S.S.)

f?l- The purpose for which Fixed Signal Services are required can be generally listed
as follows:—

(a) Operation of Defences of all types, including both Coast Defence and AA Com-
munications.

(b) Administration, which includes the administrative signal requirements for all
fixed defences, administrative Headquarters and Establishments.

(¢) Training in Fixed Training Camps or Areas, including all communications installed
on a permanent or semi-permanent basis for Training Centres. Any formations
or units using these training centres and providing their own temporary com-
munications will not be permitted to connect with the Training Centre permanent
system without the consent of the responsible Signal Officer—i.e. the Chief Signal
Officer, District Signal Officer or Camp Signal Officer whichever applies.

7.-8.-9.



SECTION IIL (Control and Duties of Signal Officers)

10. The Director of Signals is responsible to the CGS for all signal matters including
the following:—

(a) Fixed Signal Services Operational Policy, Construction and Operating practices,

(b) Fixed Sifna.l Services Commercial and Traffic Policy, and control of rented or
leased telephone or teletype facilities,

(e) Line Maintenance,
(d) First Echelon Equipment maintenance.

11. The CSO is the technical advisor to the GOC-in-C on all si | matters, including
fixed signal services (close liaison being maintained with Colonel, Fixed Defences). The
following functions come directly within his scope:—

(a) Member of the Joint Service Sub-Committee, Signals.
(b) Technical Examination of all communication estimates and recommendations.
(e) Preparation of Submissions to NDHQ for all Fixed Signal Services.

(d) Arrangements for lease of operational and administrative communication facilities
from civil sources and recording of same.

(e) Co-operation with Navy Signals, Air Signals, and Civil Communication Companies.
(f) Policy of Maintenance of FSS outlined in para. 10(e) and 10(d) above.

12. The following duties are also covered by personnel on the staff of the CSO:—

(a) Engineering detail with respect to Outside Plant Construction such as —aerial
cable, buried cable, submarine eable and open wire,

(b) Engineering detail with respect to Inside Plant which includes FSS equipment,
drop wire, eonduit layouts, ete.

(¢) Detail work on estimates for all types of telephone plant.

(d) Preparation of purchase orders for construction materials and control of expendi-
tures relating thereto.

(e) Inspection and surveys of FSS plant as required.

13. Command or Area Signal Companies or sections thereof are located in each
Fortress or Defended Area (Port) and the responsible Signals Officer in each case is the
technical advisor to the Fortress or Area Commander on a matters affecting Fixed Signal
Services. He is also responsible for the execution of all such services as are authorized.
He will prepare initial estimates for submission to Command Headquarters (through
District Headquarters where applieable)*.

*(The R.C. Signals organization differs in the Commands as follows:—(a) One
Command may have a CS(?:.:: Command HQ and an Area Signal Company for each
Fortress or Defended Area; (b) Another Command may have a CSO and an OC Com-
mand Signals at Command HQ and & Command Signal Company or Seetion in each
of the Fortress or Defended Areas. The Commanding Officer of a Command Signal
Company may be required to perform the duties of a Force or District Bignal cer
in addition to his responsibilities as OC Command Signal Company. This par-
ticularly applies where & District HQ is located within a Fortress or Defended Area,
For purposes of reference throughout this publication the Officer Commanding a
Command Signal Company or Section will be referred to as a Command Signal Officer
and the Officer Commanding an Area Signal Company as an Area Signals Officer.)

14. The District Signal Officer is the technical advisor to the District Officer Com-

manding on all signal matters, including Fixed Signal Services. The DSO is responsible
to the DOC for:—

(a) Supervising and controlling all Fixed Signal Services carried out in the District.

(b) The control of all Army owned or leased communications plant and the trans-
actions involving the same.

(e) The efficient and economic design and installation of communication facilities,
recommended or approved by him, and that estimates approximate or detailed,
submitted by him, are adequate for carrying out the services specified.
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(d) Furnishing full reports on the engineering aspects of such questions as may be
submitted to him, and, at t-he same time, ensuring that where other arms or
&;mﬁcea are affected, their views are taken into consideration in his recommen-

tions.

(e) Advising the DOC as required in matters pertaining to Signals Training within
the District.

15. The DSO must make himself acquainted with all details of leased or Army owned
communication facilities within his District. He should also acquire a knowledge of all
Civil Communication Systems within his Distriet which may be important from a military
point of view. The DSO is responsible for the proper conduct of business in RC Sigs.
offices, seeing that funds authorized for Signal Services are expended economically, and
seeing that books and records are properly maintained. (Within a Command the DSO’s
are only responsible for such funds as are authorized for rentals and loeal purchases.)

16.-17.

SECTION 1V. (F.S.S. Responsibilities of R.C. Signals)

18. The responsibilities of R.C. Signals in connection with Fixed Signal Services
provision, installation and maintenance are as follows:

(a) Navy

(i) The Army will provide, install and maintain such operational or adminis-
trative communication facilities as Naval Services require in the various
Fortresses or Defended Areas. These requirements are governed by War
Office policy modified by Naval Authorities to meet conditions peculiar to a
certain area. As a general rule the above requirements can be faken eare of
in the extensive communication plant provided for Coast Defence or A.A.
Defence. Where it is necessary to lay a special cable or erect extensive
facilities to meet naval reﬁuirements only, the CSO will require specific
approval of Naval Services Headquarters in order to support his demand for
F.S.5. equipment and funds for required construction material.

(ii) The administrative communications referred to in sub para. (a) (i) applies
only to remote naval stations which cannot be economically served from
commercial facilities or in Minor Defended Areas where it is more economical
for the Army to provide all administrative facilities. In the latter case
approval must be obtained from Naval Services in the same manner as other
joiilst). services projects, i.e. through the Joint Services Sub-Committee (Sig-
nals).

(b) R.C.A.F.

(i) The Army will provide, install and maintain such operational facilities as
are required for the Defence of an Airport and which is classified as an Army
commitment, i.e. A.A. Defence, ete.

(ii) Provision will also be made in the Coast Defence or A.A. Defence communi-
cation networks to include such eircuits as are desired by R.C.A.F. for oper-
ational or administrative requirements.

(iii) As in the case of Naval Services, Administrative requirements apply only
to remote areas not cared for by R.C.A.F. and Minor Defended Areas where
it is jointly agreed that the Army will provide all administrative facilities.

(iv) It is noted that in certain areas where R.C.A.F. are the predominant Service
such as at major Airports, ete. all administrative facilities are provided by
R.C.A.F. as part of their Airport communication plant.
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(c) Army
(i) All Joint Services communication uirements which come within the
authorization of the C.5.0. (Appendix “D”) may be implemented locally on
approval of the Joint Services Sub-Committee Signals. Estimates are
submitted to NDHQ to obtain the funds required. If the operational
necessity demands immediate action, funds can be obtained from the Com-
mand or District reserve.

(ii) All other Joint Services Projects will be treated as a special project and
getggires approval of the Joint Communications Committee and Chiefs of

(iii) R.C. Bignals are responsible for the procurement, installation and main-
tenance of all A A, Defence communication facilities both operational and
administrative.

(iv) R.C. Signals are responsible for the procurement, installation, and mainten-
ance of all Coast Defence Communication facilities both Operational and
Administrative.

(v) Coast Artillery Ma%slip Transmission systems are required at (i) Counter
Bombardment, (ii) Combined Role, and (iii) Close Defence Batteries. R.C.
Si are responsible for the procurement, installation, and maintenance of
all buried or aerial ma%shéa cables, together with terminations required for
the above systems. R.C. Signals, however, are not responsible for providing
any part of the magslip fransmission system required for A/MTB emplace-
ments.

19. Where the term maintenance is used with reference to equipment, in this instruc-
tion, the conditions of X.R. Can. App. 6, CARO 4230 App. A para, 3 and paras. 162 and
163 of this instruction will govern.

20,



PART TWO

PURPOSES FOR WHICH COMMUNICATIONS ARE REQUIRED

Section I.—NDHQ Telephone and Teletype Networks.
Section II.—Command Telephone and Teletype Networks.
Section III.—Coast Defence Communications.

Section IV.—Anti-Aircraft Defence Communications.
Section V.—Administrative Communications.

SECTION 1. (NDHQ Telephone and Teletype Networks)

21. In order fo provide for administration and intelligence between and above all
Army Command and Distriet Hes.dciljmrters and large establishments certain communi-
cation facilities are authorized by N.D.H.Q.

(a) Commercial Long Distance Telephone Facilities.

(b) Commerecial Telegraph Facilities.

(¢) Army Operated Teletype Network% "

(d) Army Operated Wireless Network § ATmy Signal System.

The last two mentioned were authorized in order to obfain an efficient point to point
Armé Communication System, for passing Operational or Administrative traffie, from
ND to the various Districts and Commands, or between Districts and Commands.
These facilities are being extended or modified from time to time as required by circum-
stances.

22.-23.

SECTION II. (Command Telephone and Teletype Networks)

24, Extensive Long Distance Telephone, Teletype and Wireless networks are required
in all Commands in order to %mvide an efficient Army Communiecation System capable
of handling all operational traffic and a large portion of the administrative traffic between
the various Fortress or Defended Areas. Charts showing fypical Telephone, Teletype
and Wireless Networks are included as appendix “A”,

25.-26.

SECTION III. (Coast Defence Communications)

27. Coast Defence Communications are required for the following purposes:—

(a) To Operate and Control the Artillery Armament, Coast Artillery Searchlights, and
the Area Commander’s circuits for orders and information; Fire Commander’s
command circuits to all Batteries; Range finding circuits from Fortress Plotting
Room to all Counter Bombardment Batteries; Fortress and Local Alarm Circuits
as well as Electric Light Officer’s Circuits to all Coast Artillery Searchlights.

(b) To Operate and Control Infantry and Beach Defences from Area Headquarters
to Infantry Sectors and thence to Beach Defences.
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(c) To provide R.C.N. Control of craft entering and leavi ort. This includes the
rovision and maintenance of cireuits required by the Naval Officer in Charge,
xtended Defence Officer, Chief Examination Officer and Selected Military Officer

to such points as Examination Bty., Port War Signal Station, Boom Gate Office
and Vessels, Controlled Minefield Stations, Indicator Loop Stations, Asdie Stations,
F.C. Post, Defence Headquarters and Radar telling lines for early warning, ete.

(d) To co-ordinate with R.C.A.F. in connection with “Coast Artillery Co-Operation”’.
Normally, information from aircraft engaged in spotting is transmitted by the
observer to a ground wireless station located near I.C. Post, and repeated over
telephone circuit to Fire Commander. This practice has been modified to suit
present spotting procedure, whereby the observer reports to R.C.A.F. control
room, and information is transmitted direct to Fire Commander, provision being
made for Fire Commander to monitor aireraft transmission by means of a wire-
less receiver located at F.C. Post.

28. (a) All material and equipment necessary to provide communications as noted
ahove is procured and maintained by RC Sigs. in so far as possible, and installations are
governed according to the Scale of Signal Apparatus for Coast Defences. Variations are
made only where local conditions warrant a change, and where aﬁ»%rov&l of the C.8.0.
and Col. Fixed Defences has been obtained. ND. authority will be necessary if large
scale deviations are made. (b) Once the policy of establishing a Fortress or Defended
Area is settled and NDHQ authoritg has been obtained for the Required Fixed Signal
Services, no further reference to NDHQ is necessary before implementing the required
services, even though rented or leased lines, pole attachment space or felephones are
requireci as an interim measure. Provided, however, that this authority to proceed with
interim measures will be exercised by commands in conformity with, and having due regard
& operational requirements as they exist at the time each specific interim project is under-

en.

29. Typical Coast Defence Communication Drawings are included in Appendix “B”.
30.

SECTION 1IV. (Anti-Aircraft Defence Communications)

31. A.A. Communications are required for the following purposes:—

(a) Control of Light and Heavy AA Guns, Broadcast—Warnings—Orders.

(b) Receipt of Early Warning {PF and ZPI Plots-engagement reports,
Liaison intelligence-GL data.

(¢) Administrative System.

32. Authorized A.A. Circuits are as follows:—

L.A.A. Circuits

One command line from GDOA to each Tp. H.Q.—used for broadecasts from AAOR
and also for engagement reports up to AAOR. This line is also bridged to the main AAOR
swhd. and is terminated on a concentrator at "IEF H.Q.

One omnibus command line from each Tp. H.Q. to each associated gun site and to
the shelters or section barracks if there is no gun shelter. This circuit also terminates
on the concentrator at Tp. H.Q.

One administration line from Area swbd. to each Tp. H.Q. This terminates on a
separate tel. at Tp. H.Q. and NOT on the concentrator.

L.A.A, Alarms

One generator at each gun site and one bell Loud Ringing at the associated section
barracks or gun shelter, whichever is located adjacent to the gun.

HL.A.A. Circuits

One circuit from GDOA (Broadeaster in AAOR) to site swbd. and bridged to Plotter
No. 5 in the site P,R. This is for broadeast warnings, orders and information, and at the
AAOR is bridged to the main swbd.

One cireuit up from Plotter No. 7 at the HAA site to a plotter on the PF table at
AAOR: used for up PF plots and for reports.

The above two lines are the minimum for each HAA site.



If the site is equipped with ZPI, one line is required from PL. No. 6 to ZPI table in
the AAOR. Usually not more than a total of two ZPI lines will be required to each AAOR.

Lateral lines should be installed between adjacent HAA PR’s. Geographical layouts,
etc., in some cases will limit the number of lateral lines feasible.

One Administrative line from area swbd. to each HAA Bty. HQ.
One line between each HAA-PR and its associated Bty. HQ.

Loudspeaking Telephones:

No. 2 ecomplete at each HAA site with Control Station located at GPO’s position in
C.P. and one speaker at each gun emplacement.
Radio:

One F.M. set in each HAA-PR and also a similar set at AAOR in the Signal Room.
H.A.A. Alarms:

One Generator in each HAA-PR and bells in associated barrack bldgs. and messes.
(eight bells provided for each Bty.).

AAOR Lines

In addition to the lines to and from LAA and HAA mentioned above, the following
circuits are required:

Telling Line—R.C.A.F. sector ops. to R.C.A.F. table in AAOR.

Telling Line—R.C.A.F. Group ops. to R.C.A.F. table in AAOR.

Liaison and intelligence line R.C.A.F. Sector Ops. to AAOR swhd.

Liaison and intelligence line from R.C.A.F. Group Ops. to AAOR swhd.

A line from Sector Ops. to AAOR Swhd. for AALO.

A line from Group Ops. to AAOR Swhd. for AALO.

The above R.C.A.F. lines are maximum requirements. In most cases in Canada,
lines from both Group Ops. and Sector will not be required. Also some of these R.CAF,
lines will not be needed if the AAOR is located in Sector Ops. Bldg.

T'wo lines are required from AAOR to F.C. Post: one is used for warnings down from
GDOA and the other for CD. No. 1 plots (early warning) of low flying aircraft. These
plots are picked up by the Fire Commander’s Radar set and correspond to ZP1 infor-
mation. Iire orders to AA guns used in a close defence role are transmitted over the
first of these lines which is bridged to the main AAOR swhd.

A line is required from AAOR to Navy Oprs. for warnings Liaison, ete.

Another Navy line for fire orders (from GDOA) is necessary where AA on ships in
Port is included in the Defence Scheme.

A line to the Fortress Commander should also be included. This is used for warnings
—Intelligence reports on land battles, ground targets, ete.

One ARP line is necessary. This is used for wa.rmnﬁs, location of fires, ete.
If the distance is not great and if facilities are availa le, there should be a line to any
adjacent AAOR.

An administration line is rﬁuired at AAOR. This line should terminate on a separate
telephone set and not on the AAOR command swhd.

A.A8.L. Circuits

; Vghere A.A. Searchlights are in use, lines from AAOR to AASL sites will also be Te-
quired.

Sg. ypical Anti-Aircraft Defence Communication Drawings are included in Appen-
dix “C”.

34.-35.

SECTION V. (Administrative Communications)
36. An Administrative signal system comprises all communications, other than

those provided primarily to fulfil a tactical or training requirement, used in administering
the troops and establishments in the area for which it is provided.
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37. Local circumstances govern to a large extent the types and size of switchboards.
The following fundamental practices are quoted in order to obtain uniformity and stand-
ardization ofg provision and installation.

(a) In most cases the large establishments, associated with a Command or District
Headquarters, are located at some considerable distance from each other. This
condition favours the installation of a Main Switehboard at Command or Distriet
HQ with sub-exchanges at each of the other large establishments such as Fortress
H.Q., R.C.0.C. Depots, Large Military Hospitals, District Depots, Ismbarkation
Depof, Transit Camps, Training Centres, etc. Where required tie trunks are
provided between the various switchboards, and each switchboard is connected
to the commercial telephone company, operating in the particular area by means
of trunk lines, the number of which is Igoverned by the traffic involved. With
the poessible exception of large District Headquarters and Fortress Areas, a Com-
mon Battery, dial equipfped, non-mulfiple P.B.X. type of switchboard is recom-
mended—a maximum of two positions with a capacity of 160 lines being satis-
factory. Where a larger type of switchboard, but not over three positions, is
required, a multiple type C.B. Dial Equipped PBX switchboard is recommended.
Certain very Targe Fortress Areas, Training Camps or District Headquarters
handling over 300 lines require & Common battery Multiple Type of Switchboard
—availaﬁjility and cost being the controlling factors, Where the number of
Services re(q;ired is very limited, such as at a small Hospital or De]pot, a 10-line
Cordless P.B.X. is recommended. A feature of using this type of switchboard
is that no permanent operators are required since a clerk can operate efficiently
along with other routine duties. In the various Smaller Defended Areas, a single
or two-position Common Battery P.B.X. is satisfactory and can usually care for
%11 Army requirements in the Area. Methods of provision are covered in Part

‘our.

38, In order to obtain efficient personnel and operating practices, all administration
switchboard operators are placed under the CSO’s or District Signal Officer’s supervision
thus allowing for selection and training to standardized methods. Typical operating
practices and trick schedules are contained in Appendix “D”.

39. All military switchboards which serve the administrative needs of a Command
or Distriet H.Q. are manned wherever possible with civilian or C.W.A.C. personnel rather
than R.C. Sigs. personnel. This practice is economical and efficient particularly with
regard to manpower and will release R.C. Signals personnel for other duties. Operators
are fo he shown on District or Command Signals establishments, Switchboards which
are provided to serve the administrative needs of one arm, department, or unit will be
manned by eivilian or C.W.A.C. operators on the establishment of that arm, department,
or unit but, as stated in para. 3 above, will be under supervision of R.C. Signals for Oper-
ating Practice, Trick schedules, accounting practices and records. The supervision so
exercised will in no way interfere with the normal administration of operators by the
officer in charge of the particular arm, department or unit but will rather assist in deter-
mining the most efficient method of switchboard control.

40. All operators are subject to the Official Secrets Act and should be warned when
first, er.;lsaged or put on duty that anything heard in the course of their duties is not to
be divulged except as a matter of duty, and to the officer to whom they are responsible,

41, Operators at military exchanges record all foll and trunk ealls and are entitled to
enquire from any subscriber whether a call originated by him is official or private. Should
an operator have any reason to doubt the authenticity of an official call, the call will be
completed, but reported to the officer to whom they are responsible.

42, All military telephone systems whether Department owned or rented are con-
trolled by the Department.

43. The policy concerning the leasing or renting of communication facilities is out-
lined in Part Four.

44.-45.



PART THREE

CO-ORDINATION OF SIGNAL REQUIREMENTS

Section I.—Joint Service Sub-Committee (Signals).
Section II.—Dept. of Munitions and Supply Responsibility.

SECTION 1. (Joint Service Sub-Committee (Signals))

46, In order to obtain close co-ordination between the three Services and the Com-
mereial Communieation Coys., a Joint Service Sub-Committee (Signals) has been organized
in each Command. It consists of the senior Signal Officers of each service and its prineipal
functions are:—

(a) Asa d;ec!mica! advisory commitiee to the Joint Service Committee in both Com-

mands.

(b) The co-ordination of all Signals matters of interest to the three Services.

(¢) Collaboration with the Commercial Communication Companies for consultation

and advice regarding the use of their facilities as affecting the Services,

(d) goint_, assessment and planning of all Communications which affect the three

ervices.

(e) Preventing unnecessary duplication of communication engineering work by the

three Services.

47. Buch work as A.D.C. and Coast watching communication development; co-
ordination of toll line requirements between areas or long lines within an area; develop-
ment of switching centres; assistance to commercial communication companies and line
limiting eontrol for dial exchange areas, all come within the scope of the work of these
Sub-Committees.

48.-49.

SECTION II.

50. The Department of Munitions and Supply is charged with the responsibility of
arranging for all leased or rented teletype facilities authorized for Military use in Canada.
All major long line teleg)hone facilities required by the Army in Atlantic Command and
~approved by the C.G.S. and Joint Communications Committee are arranged through
~ Dept. of M. and 8.

All major long line telephone facilities authorized for Army Use in the Pacifiec Com-
mand are arran through the C.G.S. and Joint Communications Committee and become
part of the Pacific Coast Communications Programme.

51. The above arrangement does not in any way affect the provision of Fixed Signal
Services required for Coast Defence, A.A. Defence or Administrative establishments.

52. Further details of Munitions and Supply functions in so far as R.C. Signals are
concerned will be found in Part Four.



PART FOUR

PROVISION OF FIXED SIGNAL SERVICES

Section I.—Means of Communication.

Section IL.—Methods of Provision.

Section ITL.—Army Owned Installations.

Section IV.—Rented and Leased Installation.

Section V.—General Principles of Provision.

Section VI.—Relation with other authorities in connection with the provision of F.S.8.

SECTION I. (Means of Communication)

56. The communication requirements set out in Parts I, II, and 111 may be met by
the provision of any or all of the following means of communieation.

(a)

Aerial Cable, Open Wire, Outside Distribution Wire.

(b) Submarine or Buried Cable.

(c)
(d)

Wireless, either R/T or W/T.
Visual signalling.

57.-58.

a9.

SECTION II. (Methods of Provision)
Any Fixed Signal Services may be provided by:—

(a) Army owned facilities.
(b) Rented or leased facilities.

(e)
60.

A combination of Army owned and rented or leased facilities.

In considering which method is to be adopted, the following factors must be taken

into account:—

(a)

Economy of Provision—the cost of Army owned facilities, the normal life of plant,
and the annual cost of maintenance, must be compared with the cost of rentin
or leasing and, in the absence of special military reasons for installing army owneg
facilities, the most economical method should be adopted.

(b) Security—Communications facilities required primarily for operational purposes

(e)

within & Command or District will be installed and maintained by R.C. Signals
where it is economical to do so. In certain cases it will be found ne to
rent or lease long lines between Defended Areas and District or Command Head-
uarters. These lines will be on a point to Eh)oint basis or on a Services controlled
oll System basis, and are not subject to the same possibility of overhearing by
unlzlall;ghdorized persons, as would be the case if regular commercial facilities were
utilized.
Future Maintenance—Army owned installations should be made only when
future maintenance by R.C. Signals personnel will be both satisfactory and
economical, or, where for security reasons, this type of installation is essential,

(d) Legal Rights to erect pole lines for aerial cables or open wire plant on other than

department owned property or lay submarine cable—In Fortress or Defended
Areas permission can usually be obtained from the Commercial Company operat-
ing in the area, to erect vital military communications along their existing pole
line plant or over their right of way. Permission to bl.l.il(? along hjghwsﬁrls is
arranged by the CSO in direct liaison with the Provincial Department of High-
WAYB.
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Where no facilities exist, and on determination of the requirement in co-
operation with the R.C.E., arrangements are to be made thro the R.C.E. to
procure the necessary r1%ht—0f-way and arrange for contracts as required. Per-
mission for the laying of Submarine Cable in navigable waterways is obtained
from the local Naval authorities, and on completion, details of the cable and the
route followed will be submitted to NDHQ. This information is then passed to
Naval Services and the Public Works Department for their records. All infor-
mation in connection with the laying of submarine cable for defence purposes is
classified as secret, and is not transferred to charts available to the public, unless
specifically authorized by NDHQ.

61.-62.

SECTION II1. (Army Owned Installations)

63. Army owned installations may be made by:—

(a) R.C. Signals Personnel.

(b) A contractor (usually the Commercial Co. operating in the Area).
(¢) A combination of (a) and (b) above.

64, The advantages of installation by R.C. Signals are as follows: (a) A high degree
of secrecy is obtained, (b) all records are in the hands of the Army, and (c) signal personnel
employed have a complete knowledge of the layout which is essential for operational
systems.

65. Installation by a contractor is sometimes resorted to where the installation is of
considerable size, and sufficient trained R.C. Signals personnel are not available. This
method applies particularly to large Camps and Training Centres,

66. Installation by a combination of R.C, Sigs. personnel and a contractor is arranged,
(a) when urgency of an installation necessitates that every effort be made to complete a
project within a stated time, (b) In certain cases a contractor is utilized to provide highly
skilled technicians, who are not available in the particular R.C. Sigs. unit undertaking a
project.

67. Details with regard to placing contracts or calling for tenders are contained in
Part Eight

68.-69.-70.

SECTION IV. (Rented or Leased Installations)

71. Rented or leased installations represent a large portion of the telephone systems
required by the Army, and this fact makes it essential that every installation of this type
should be thoroughly analyzed, and every effort made to see that only the minimum
requiﬁementa are installed which will provide efficient service to the establishment con-
cerned.
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72. In all transactions with the Commercial Communication Companies in Canada
the services are treated in the same manner as the general public, being charged the official
tariff rates which are in effect in the various provinces. All facilities rented or leased by
the Services are covered locally by means of an agreement or contract. In order to efh-
ciently control the extensive communication systems which are required for military
purposes, certain authorities are decentralized to the G.0.C.-in-C.’s, G.0.C.’s, and D.0.C.’s,
who will be able to exercise rigid control through their €.8.0.’s, Command Signals Officers
and Disirict Signal Officers, respectively. These Signal Officers will be the only officers
in the Commands or Districts authorized to negotiate with Commercial Telephone Com-
panies for the provision of Army rented or leased telephone facilities within the scale of
authorization as laid down in routine orders. They will furthermore be the only officers
authorized to sign agreements or contracts associated with the provision of such ?aci]jties,
unless the services include items known to require NDHQ) sanction, when the Command
or District will seek NDHQ authority. The fact that a service has been accepted in
grincip]e by NDHQ, and that funds have been allotted for it, does not absolve the Chief
Signal Officer or Distriet Signal Officer from the responsibility of seeking sEeciﬁc approval
for those portions of the service which are known to require NDHQ authority, unless a
statement containing full details of such services, and ecalling attention fo the need for
specific approval has previously been forwarded to NDHQ. Details of accounting duties,
records, ete., in connection with Rented or Leased services are given in Part Eight.

73. Rented or leased telephone equipment provision is arranged with the Commereial
Communication Company in accordance with existing practices observed by the Company
concerned. No attempt will be made to legislate for special equipment unless it is specifi-
cally required for a special service.

74, See appendix “1Y'—(1) for Rented or Leased Fixed Signal Services Policy of
Provision.

SECTION V. (General Principles of Administrative Telephone Provision)

75. The Directorate of Signals has assumed control of all telephone services in the
commands and districts, and as a result, the Chief Signal Officers, District Signal Officers
and Command Signal Officers, must become fully familiar with all telephone matters so
that they may be prepared to properly assess all telephone problems in order that the
service best suited, is provided. Assessments should be made on the basis of economy and
necessity so that recommendations may be fully substantiated in the interests of the war
effort. To assist those concerned, a general policy is submitted herewith containing
pertinent information as to procedure and methods to be applied in controlling telephone
service and equipment., Data dealing with long distance usage, busy studies and traffie
studies, ete. will be of assistance in handling inquiries from units within the District or
Command. This information is of a general nature, and should serve as a guide in dealing
with the various commercial and traffic aspects of communications.

76. Service and Equipment Requirements—Factors which should be considered in
determining service requirements are as follows:—

(a) Establish the necessity for telephone service,

(b) Review the possibility of using an existing telephone by a slight re-arrangement
or change in location of the instrument.

(¢) All practicable devices, including the use of simple wiring plans, shall be used
to conserve station equipment.

(d) Greater use of bridged stations,

(e) The installation of extensions to locals rather than locals. This procedure in
many instances will work efficiently, tend to conserve switchboard facilities
and reduce number of cable conductors required. Care should be exercised to
see that the use of bridged or extension telephone does not affect the efficiency of
the user to a point where it might be detrimental to the war effort.
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(f) Construction:—
(i) }iJ'lelie of smallest sizes of cable possible with objective to maintaining a high

(ii) Use of smallest gauge cable in keeping with acceptable transmission levels
and supervision limits, Use of steel open wire construction where this
type of construction is practicable and the conservation of critical materials
can be affected.

(iii) Limit the use of underground construction (tape armoured cable or conduit)
except for building entrances insofar as practicable.

(iv) Cable should not be engineered to provide future facilities for proposed areas
or buildings unless such construction has been authorized as a definite project.

(v) Paralleling cables should be provided rather than replacing cables in cases
where relief facilities are needed.

77. (a) Switchboards—In determining the need for Switchboard facilities the fol-
lowing points may be considered:—
(i) }he necessity for centralization of incoming calls and their subsequent
isposal.
(ii) The number of Individual lines required.
(1ii) The amount of inter-communication.

(h) Traffic Analysis—A traffic analysis is a study made by the Telephone Com-
pany or the Signal Officer in which the various types of calls, i.e. incoming
and oufgoing, local to local ealls, ete. are analysed with a view to determining
the need for additional facilities. A traffic analysis may be divided into two
parts—(i) Busy Study; (i) Traffic Study.

(i) Busy Study—The purpose of the busy study is to determine the number
of trunks reqmre«f to give adequate service during the average bus
hour, This study is taken over a three or four daj\; period during whic
time the number of calls, the number of minutes the trunks are engaged
(Holding Time), and the number of rejected calls, are recorded on an
hourlﬂ basis. A busy study should be made in close conjunction with the
Telephone Company who have the necessary equipment available.
Sample busy study at Appendix “D”. A review of the study taken
should be made with the assistance of the Telephone Company to deter-
mine the need for additional trunk facilities.

(ii) Traffic Study—A traffic study is made to assist in determining the need
for additional switchboard positions. It is taken over a three or four
day Eeriod, during which time a tally is kept at the switchboard and the
number and type of calls is recorded on an hourly basis. Most telephone
companies have adopted a co-efficient for the different classes of calls,
and by using these co-efficients the number of units of work may be
obtained. The various types of calls received at the switchboard and
the co-efficients applied are as follows:—

Type of Call Co-eff.
Tapaltodooal . o ol e R s Sl .90
Outgoing-local completeseall.................ccoviiiiiniuinn 90
Outgoing-local hangs up, attendant completes eall. ............ 5.36
Outgoing-local remains on line, attendant completes call..... ... 1.66
Toll when operator takes details and advanceseall............. 10.00
B it 1120 00 e e L P P e MR 1.15
Allowances for messages taken and delivered.... .. T ey 7.65
AT T AT T RGO e i g e o) T e .90

The position requirement is based on the total number of units for the busy hour.
It has been found that one operator on a single position PBX can efficiently handle 175
units of work. If the study showed that the number of units during the busy hour were
250, the position requirement would be 250 + 175 or 1.4 positions. Therefore, an addi-
tional position would be required. Due to increased team work the efficiency of the group
increases with its size, so that each operator on a Z{:osition board should be able to handle
200 units, on a 3-position board the operator could carry a position load equivalent to
220 units. Sample Traffic Study is attached at Appendix “D”. In considering additional
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switchboard faeilities the Signal Officer must be satisfied that the excessive use of switch-
board facilities for personal and non-essential business calls have been eliminated and
that et.é'unk holding time has been kept to a minimum by a more expeditious conversational
procedure.

78. Training of Switchboard Operators—A switchboard manned by operators who are
poorly informed on the proper methods of operation is detrimental to the efficient fune-
tioning of the entire felephone system served by the P.B.X. The switchboard being the
centre of the communication facilities requires operators, capable of efficiently despatching
calls with the least possible delay. A further requisite of all personnel is a pleasing manner
and a pleasant and distinet voice. The training of Switchboard operators is the responsi-
bility of the Signal Officer and the N.C.O. in charge of the switchboard. The training
programme should consist of demonstration, practice and constant supervision until the
operator is familiar with and proficient, in the handling of the various types of calls and
connections as outlined below:—

(a) Trunk to Local Calls (Incoming to local)

(i) Straight Call—trainee is shown how to plug into jack immediately below
lighted signal with front cord of pair, announce name, acknowledge request
for loeal, and with back cord of pair plug into the desired local and ring.

(ii) Line busy—ecalling party waits—on a trunk to local eall where the desired
loeal is “‘busy”’, operator will ask calling party if he wishes to wait, she will
report back to ca.Hm g party every 30 seconds, if, at the end of two minutes
the line remains busy she will ask calling party if he wishes to leave his
number and she will have local eall him when he is free—a memorandum of
name and number will be kept.

(iii) Don’t Answer—on a trunk to local eall where the desired local does not
answer, operator will report that local does not seem to answer, she will ask
the caliing party if he wishes to leave his name and number and she will
have local call him as soon as he returns.

(iv) Request of Transfer—on a trunk to local eall where the operator has connected
a party to a local and loeal user flashes back, she will operate key and go into
the line, the local will ask her to connect the calling party to another loecal,
operator w:,lll acknowledge order and take down back cord and connect to
desired loeal.

(b) Local to trunk call (Outgoing to Central Office)
(i) Local to trunk call —local makes own call—Local lamp li%l;)ts, operator plugs

into jack with back cord, loeal user asks for an outside line, operator plugs
front cord of pair into an idle trunk and local completes his own call.

(ii) Local to trunk—operator advances call—Local user asks for an outside

number, operator either dials number or in a manual office passes it to
operator in Central Office.

(¢) Local user calls an outside party by address or name—Operator looks on list of
frequently called numbers, if name does not appear she looks in local telephone
directory, if listing does not appear she will ask information operator for number,
when she has obtained number she will complete call in the nsual way.

79. (a) Long Distance Use and Control

(i) The use of Long Distance facilities is subject to abuse, for example, such Army
services as Teletype-writer or Wireless are overlooked when their use would
be as practicable and certainly mueh more economical than commercial toll
services. In this connection, the Army has developed a Teletype network
throughout Canada, which connects practieally all the District Headquarters,
Atlantie and Pacific Commands, Newfoundland, Washington and New York.
These circuits are available for person to person teletype conversations
during periods of the day when message loads are not heavy.

(ii) It has been found that regardless of instructions pertaining to the limited use
of toll service, establishments find the monthly charges steadily increasing.
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(iii) Control of toll expenditures is the responsibility of the Signals Officer, and
provision must be made to maintain a record of all Long Distanee calls and
costs so that comparison can be made each month.

(iv) Accounting procedure and methods of recording Long Distance calls will be
found in Section Eight.

(b) Toll calls

(i) Local user wishes to place Long Distance call, operator records details of
call, egt):. and passes call to Toll operator at the Telephone Company (see
ATa. .
(ii) Incoming calls from Toll Office—reports on a delayed ecall.
(iii) Incoming calls from Toll Office—local does not answer, toll operator leaves
word to have local eall the toll operator.

(c) Local to Local

(i) Strai%]t call.
{ii; Line busy, c.allinﬁu;])arty asks to be called.
(iii) Don’t answer, calling party accepts a don’t answer report.

(d) Miscellaneous operation conditions
(i) How to put up a night connection.
(ii) How to release a night connection.
(1ii) When and how fo use buzzer key.
(iv) When and how to use batterv key.
(v) Operation of tie lines.
(vi) Collect, messenger, appointment and conference calls.
(vii) Reaching party who may be at any one of several locations.

(e) Equipment and Service Difficulties

(i) Proper care of equipment.
(1i) Examples of switchboard troubles.
(iii) Procedures to be followed in case of trouble with equipment.
(iv) Reporting fo repair service (method of reaching repair).
(vg Equipment reported out of order not to be used again until repaired.
(vi) Frayed cords, broken keys or signals, noise on line.
(vii) Examples of trouble reported to repair and requiring added attention or
action by operator.

80. Standard Tricks for Telephone Switchboard (PBX) Operators

(a) In general, traffic loads on district and command telephone PBX’s conform
very closely in volume and distribution to those in commercial firms with
corresponding numbers of locals, trunks and operating positions. Under these
circumstances it appears reasonable to provide operating forces for Army
switchboards on the basis which has been found most practicable on commereial
boards as a result of years of experience and research. Therefore, the “trick”
system of foree adjustment will be used rather than the “shift” system.
Most tricks comsist of two four-hour periods separated by a meal period of
either one or one-and-one-half hours’ duration. A few morning-evening ‘“‘split”
tricks are provided but use of these should be kept to a minimum as they
present certain undesirable working condition features. Meal periods are as
nearly as possible confined to the customary times of day. No continuous
period of work exceeds four hours duration and a brief relief of ten or fifteen
minutes should be allowed about half way through each such period. No
undue strain will then be felt by the operators.
(¢) To prepare an operator trick schedule for a PBX the following steps are
necessary :—
(i) Estimate how many operators are required during the busy periods of the
day and the length of these busy periods.
(ii) Estimate the number of operators required during meal periods and in
the evening.
(iii) The preparation of trick schedules can only be done by the trial and
error method. Sample trick schedules may be found at Appendix “D”.
(d) As a guide in the estimating of (a) and (b) above, experience has shown that
each experienced operator should be able to handle without strain approxi-
mately 175 ealls during the busiest hour on a two-position board and 200 to

(b

—
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—

(e

()

—

(g

(h)

225 calls on a three- or four-position board. The efficiency of the grou
increases with its size due fo increased team work. Periodic counts of calls
rar:ic].led each hour should be made to determine personnel or equipment
oading.

Generally the same force will not be required on Sundays as on week days and
separate Sunday schedules will therefore be prepared. HEach operator assigned
to Sunday work shall be given a day off during the ensuing week and his
place taken by a relief operator. There will thus be required one relief
operator for every six Sunday operators. A separate roster shall be maintained
for Sunday work.

With the possible exception of the N.C.O. or operator in charge, all operators
should be rotated through the schedule. An operator should be assigned to a
trick for not less than one week. An operator assigned to a relief trick will
not work the same hours each day of that week, but will work the trick of
the operator being relieved.

It is considered that an eight hour day for day and evening operators and a
nine hour session for night operators is quite reasonable. No day or evening
operator will be required to operate for more than four hours at any one time,
which should eliminate any possibility of undue fatigue. It is unlikely that the
traffic handled during the night hours will be heavy enough to cause the night
operator any discomfort; in fact there will often be periods of considerable
length when no traffic will be offered.

As an example of the use of standard operating tricks, Appendix D" has been
prepared giving a sample schedule for a four-position PEX. In this example
all four positions must be covered during parts of the morning and afternoon,
and two or three operators are sufficient during the lunch hours and after 1700
hours, Actually five people are seheduled to be on duty for several hours
during each morning and afternoon in order fto give the person in charge
opportunities for doing clerical work and training personnel. An additional
two people will be required on the establishment to take care of furloughs
illness, Sunday reliefs, ete. The total establishment for such a PBX will
therefore be nine people. If, however, only one operator is required after
1700 or 1800 hours, an establishment of eight people would be adequate, and
if the PBX is not covered during the niggt. hours a further reduction of at
least one and possibly two people can be made as the number of people to be
relieved for Sunday work and furloughs is correspondingly smaller than the
number shown in the sample schedule.

(i) An example of a minimum schedule for single position boards or for

81.
(a)

Sunday conditions on & multi-position board, is shown at Appendix D",

Definitions and Abbreviations

Following is a list of commonly used telephone terms with definitions. For
use in keeEing records and making returns to N.D.H.Q)., abbreviations as
shown will be used, except in official correspondence.

Telephone System—A telephone system is an assemblage of telephone stations,
lines, channels and switching arrangements for their inter-connection, together
with all the accessories for providing telephone communicafion.

Telephone Exchange—A telephone exchange is a tele{)hone system for providing
telephone communication within a particular local area, usually within or
embracing a city, town or village, and environs.

Private Branch Exchange—PBX—A private branch exchange is a telephone
system, usually installed on the premises of a subscriber, having centralized
switching e%uipment for interconnecting the stations of the subseriber and for
connecting these stations to central office lines,

Common Battery Central Office—A common battery central office is a central
office which supplies transmitter and signalling currents for its associated
stations and current for the central office equipment from batteries located in
the central office.

Magneto Central Office—A magneto central office is a central office serving
stations each of which is provided with a local battery for talking and a
magneto for signalling,
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Dial Central Office—A dial central office is a central office of a dial telephone
system.

Telephone Subscriber—A telephone subseriber is a customer of a telephone
system who is served by the system under a specific agreement or contract.

Telephone Operator—A telephone operator is a person who handles switching
and signalling operations needed to establish telephone connections between
stations or who performs various auxiliary funections associated therewith.

Telephone Station—A telephone station is an installed telephone set and
associated wiring and apparatus, in service for telephone communication.
Note:—As generally applied, this term does not include the telephone sets
employed by central office operators and by certain other personnel in
the operation and maintenance of a telephone system.

Main Station—A main station is a telephone station with a distinet call number
designation, directly connected to a central office.

Extension Station—X-—An extension station is a telephone station associated
with a main station throggh conneetion to the same subseriber line and having
the same call number designation as the associated main station.

Public Telephone Station—PS—A public telephone station (often referred to as
a “‘pay station”) is a station available for use bir the public generally on the
payment of a fee which is deposited in a coin collector or is paid to an attend-
ant.

Telephone Set—A telephone set (often abbreviated “‘telephone”) is an assem-
blage of apparatus including a telephone transmitter, a telephone receiver, and

y a switch, and the immediately associated wiring and signalling arrange-
ments for the use of these instruments in telephony.

Common Battery Telephone Set—A common battery telephone set is a tele-
phone set for which both the telephone transmitter and the signalling currents
are supplied from a central office, private branch exchange or other centralized
power source.

Local Battery Telephone Set—A local battea'y telephone set is a telephone set
for which the transmitter current is supplied from a battery, or other current
supply circuit, individual to the telephone set. The signalling current may be
supplied from a local hand generator or from a centralized power source.

Magneto Telephone Set—A magneto telephone set is a local battery telephone
set provided with a hand generator, or magneto, for supplying signalling
current.

g‘iall Telephone Set—A dial telephone set is a telephone set equipped with a
ial.

Deskstand Telephone Set—D—A deskstand telephone set is a telephone set
having a deskstand.

Deskstand—A deskstand is a movable pedestal or stand (adopted to rest on a
desk or table) which serves as a mounting for the transmitter of a telephone
set and which ordinarily includes a hook for supporting the associated receiver
when not in use.

Hand Telephone Set—H—A hand telephone set is a telephone set having a
handset and a mounting which serves to support the handset when the latter
is not in use.

Handset—A handset is a combination of a telephone transmitter and a tele-
phone receiver mounted on a handle.

Wall Telephone Set—W-—A wall telephone set is a telephone set arranged for
wall mounting.

Operator’s Telephone Set—An operator’s telephone set is a felephone set
which consists of a head receiver, a telephone transmitter usually supported
on a breastplate, and the associated cord and plug.

Anti-Sidetone Telephone Set—An anti-sidetone telephone set is a telephone
set which includes a balancing network for the purpose of reducing sidetone.
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Sidetone Telephone Set—A sidetone telephone set is a telephone set which
does not include a balancing network for the purpose of reducing sidetone.

Station Ringer—A station ringer is an alternating-current electrie bell or similar
device associated with a telephone station for indicating a telephone eall to the
station,

Telephone Line—Telephone line is a general term used in communication

practice in several different senses, the more important of which are:—

(a) The conductor or conductors and supporting or containing structures
extending between subscriber stations ancﬁ;entml offices or between central
offices whether they be in the same or different communities.

(b) The conductors and circuit apparatus associated with a particular com-
munication channel,

Subscriber Line—A subseriber line (sometimes called a “‘subseriber loop” or
“eentral office line”) is a I;eleﬁhone line between & central office and a station,
private branch exchange or other subscriber switching equipment.

Individual Line—I—An individual line is a subscriber line arranged to serve
only one main station although additional stations may be connected to the
line as extensions.

An individual line is not arranged for discriminatory ringing with respect
to the stations on that line.

Party Line—Pty—A party line is a subscriber line arranged to serve more than
one main station. Provision is made for discriminatory ringing with respect
to the stations of each subscriber on that line,

Tie Trunk—Tie Trk—A tie trunk is a telephone line or channel directly
connecting two private branch exchanges.

Trunk—Trk—A trunk is a tele%hone line or channel between two central
offices or switching devices, which is used in providing telephone connections
between subscribers generally.

Toll Line—A toll line is a telephone line or channel between two central offices
in different exchanges.

Manual Telephone System—A manual telephone system is a telephone system
in which telephone connections between customers are ordinari!l;' established
manually by telephone operators in accordance with orders given verbally by
the calling parties.

Dial Telephone System—A dial telephone system is a telephone system in
which felephone connections between customers are ordinarily estabiished by
electric and mechanical apparatus controlled by manipulations of dials operated
by the calling parties.

Audible Busy Signal—An audible busy signal is a signal audible to the calling
party, indicating that the called party’s line is in use,

Dial Tone—Dial tone is a tone employed in dial telephone systems to indicate
that the equipment is ready for the dialing operation.

Telephone Switchboard—A telephone switchboard is a switehboard for inter-
connecting telephone lines and associated eircuits.

Switchboard Position—A switchboard position is that part of a switchboard
designed for the use of one operator.

Cord Circuit—A cord circuit is a connecting circuit terminating in a plug at
one or both ends and used at switchboard positions in establishing telephone
connections.

Multiple—(a) (Noun) A multiple is a group of terminals arranged to make a
cireuit or group of circuits accessible at & number of points at any one of which
connection can be made.

(b) (Verb) To multiple is to render a circuit accessible at a number
of points at any one of which connection can be made.

Plug—A Elug is a device to which may be attached the conductors of a cord
and which, by insertion in a jack, establishes contact between the eonductors
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of the attached cord and the conductors connected permanently to the jack.
The plug most generally used has three separate contacting parts: the tip, the
ring and the sleeve.

Jack—A jack is a connecting device to which the wires of a circuit may be
attached and which is arranged for the insertion of a plug. The jacks most
generally used have three separate contacting parts: the tip spring