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TELEPHONE SWITCHBOARD OPERATOR.
STUDENTS MANUAL
FOR ALL ARMS.

UNIT OPERATIONS.

PREPARING CABLE FOR MONOCORD SWITCHBOARD.

Equipment.
1 four-line monocord switchboard, type BD-9.
1 terminal strip, type TM — 84.
1 pair pliers.
1 knife.
1 small screw driver.
50 feet field wire, twisted pair, type W —40.
20 feet stout cord.

Information.

The object of this Unit Operation is to illustrate the methods
used in the preparation of a monocord switchboard, so that it will be
ready for installation in the field. While learning how to prepare
such switchboards for installation, the student should also learn the
technical names of those parts of the switchboard most frequently
used.

Monocord switchboards are primarily designed for the use of such
combat units as require a small amount of telephone communication,
and where the apparatus for making connections between various
subscribers must be carried by hand by soldiers to positions where
temporary or permanent shelter can be obtained from enemy shells
and enemy observations.

The smallest switchboard used by American troops is a four-line
monocord switchboard. For ease in making requisitions this switch-
board is given a shorter name, BD — 9. It is called a monocord
switchboard because only one cord is used in connecting one sub-
scriber to another. Commercial switchboards and large army
switchboards ordinarily use two cords to connect two subscribers.
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The switchboard type BD - 9, illustrated in Fig. 2, has arranged
along the top two terminals for each of its four units, to which the
line wires, or cable pairs, are fastened. These terminals are known as
line binding posts. Just below these binding posts are fuses, drops,
jacks, and switchboard cords in the order named.

The operator’s cord is red in color to distinguish it from the switch-
board cords, which are usually green in color. At the end of each of
the five cords is a plug.

For ease in locating troubls and for general neatness and conven-
ience the four pairs of line binding posts are connected by wires about
10 feet long to a terminal strip, Type TM - 84. These wires are laced
together into a cable. :

Directions.

1. Mount the switchboard and the terminal strip in convenient
locations about 8 feet apart. Measure off four lengths of twisted-
pair field wire each 10 feet long. See Information Topic No. 3.

2. Connect one pair of wires to the upper left-hand contacts on the
terminal strip; connect the same pair to the left-hand terminals of
the switchboard as you face the switchboard, exercising care that the
terminals are not shorted by loose strands. Connect the other
three circuits in order from left to right on switchboard, and from top
to bottom on the terminal strip, in the same manner as the first pair,
so that the cable is formed to the left of the switchboard.

Questions.

(1) What other method could be used to identify the pairs of wires in
the cable besides attaching them to binding posts on the terminal strips?

(2) What is likely to happen if the terminals are shorted by loose
strands?

(3) Why form the cable to the left rather than to the right of the switch-
board?

(4) Why should the wires go from No. 1 drop on the switchboard to
No. 1 terminals on the terminal strip? -

3. Take a piece of stout twine and lace the cable together neatly and
securely with a lock stitch as shown in Fig. 1. This leaves a cable
about 10 feet long with the switchboard on one end and a terminal
strip on the other. When lacing the cable, start at the switchboard
and work toward the terminal strip, spacing the stitches 1% inches
apart and working the slack in the wires ahead of the lacmg, S0 as
to leave a neat cempact cable under the portion which is placed up.
After the cable is entirely laced up, the ends of the wires at the
terminal strip will probably show different amounts of slack due to

2
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the difference in the length of the wires. The long wires or the
wires showing slack should be disconnected from the terminal strip
and cut off, so that when formed out and reconnected they will
appear as in Fig. 2.

RL-P-2300

Fig. 1.—The lock stitch.

Fig. 2.—Cabling monocord switchboard to a terminal strip.

Questions.
(5) Why 13 the cable laced together?

(6) Why not twist together the wires of the cable instead of lacing
them?

(7) Why make the cable 10 feet long rather than 4 or 15 feet long?

(8) Is there a better way of lacing the cable than with the lock stitch?

(9) If there is mo cord with which to lace the cable, what could be
done?

4. To prepare a cable for a 12-line monocord switchboard, the same
process is followed except that the cable consists of 12 pairs of wires
instead of 4 pairs. The reason for this is that whenever a cable is
formed there must be 1 pair of wires for each drop on the switchboard.

3
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INSTALLATION OF MONOCORD SWITCHBOARD WITH CAMP
TELEPHONE FOR OPERATOR'S SET.
Equipment.
1 four-line switchboard with 10-foot cable and terminal strip
attached. -
1 terminal strip.
1 knife.
1 screw driver, if knife does not have serew-driver blade.
1 pair side-cut cutting pliers.
1 telephone, EE -4, or type with which unit is equipped.
40 feet twisted pair field wire.
4 tags.

Information.

It has been found necessary in the field to locate the terminal
strip, attached to the cable and known as the cable terminal strip,
as far from the switchboard as possible. This is done in order that
the linemen who are testing circuits will not interfere with the oper-
ator and thus prevent him from handling his calls promptly. If, on
the other hand, the cable were made too long, say 50 or 100 feet, the
operator when carrying a switchboard and telephone forward in
battle, from one position to anpther, would have too much weight to
carry. To avoid these difficulties, the cable as usually constructed
is made about 10 feet long.

In order that operators can quickly install their switchboards in
battle, the switchboard, cable, and terminal strip after having been
once connected together are not afterwards separated.

When the switchboard is installed for use at a headquarters or
command post, if the location is out in the open, the cable is securely
fastened at the switchboard end to a tree or post, and the terminal
strip end is also securely fastened to some similar object. If this pre-
caution is not taken, operators, linemen, or other soldiers may stumble
against the cable, especially at night, and tear one end or the other
loose. This will interrupt traffic by delaying subscribers who wish
to use the telephone system. In order to prevent such interruptions
to the service it is sometimes possible to lay the cable on the ground,
or even to bury it. (See Information Topic No. 3.)

Whenever linemen install trunk circuits between two points where
switchboards are to be installed they terminate both ends of their
circuits in a terminal strip known as the “line terminal strip.”” An
operator installing a switchboard places his “cable terminal strip”
alongside the line terminal strip, if it has already been installed, and
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connects the circuits on the two terminal strips by means of pieces of
wire called “jumpers.” Such circuits are said to be ‘‘ jumper.

As soon as an operator installs a switchboard he tests the oper-
ator’s telephone, the operator’s cord, the talking circuit of each umt
of his switchboard, and the signaling circuit of each unit.

Directions.

1. Make sure that the battery in the camp telephone is good, and
examine the fuses if an old type switchboard is used, to see if they
are in good condition. (See Information Topic No. 4.)

Questions.

(1) How should the battery in the camp telephone be tested? (See
directions 9 and 10, Unit Operation No. 7, Basic Signal Communication
Manual.)

(2) What should be done if the battery i3 not good?
(3) How should the fuses be tested? (See Information Topic No. 4.)

(4) What should be done if a fuse is bad and there are no new fuses
available?

- 2. Pass a strong cord or piece of wire through the holes in the
upper corners of the switchboard, allowing enough slack so as to
hang the switchboard at a convenient height on a fence, wall, tree,
or pole. In order that the drops will readily fall, the switchboard
should be perpendicular or tilted slightly to the front. Fasten the
switchboard by either nailing or tying the four corners down firmly.

Question.

(5) Suppose it was necessary to set up and operate a switchboard in
combat in a country without fences, poles, or trees. How would it be
done?

3. Fasten the terminal strip vertically to some object such as a
tree, fence, or board, using nails or screws. It should be as distant
from the switchboard as the length of the cable will permit without
throwing a strain on the cable.

4. Similarly hook or tie another terminal strip for the line wires,
parallel to and about a foot from and to the right of the cable terminal
strip.

5. Take four dummy line cir¢uits each about 10 feet long, leavmg
sufficient slack so that they may be fastened to a post or tree, and
bring the terminals to the right-hand binding posts of the terminal
strip installed as in Par. 4 above. Place tags with the designation
of the circuit on each line circuit. The line wires should be connected

5
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from top to bottom on the line terminal strip in the same order as on
the switchboard terminal strip, in order that connections may be prop- |
erly made between terminals.

6. After the line wires have been connected to the terminal strip
securely fasten them to a post or tree, or other strong object, leaving
a little slack in order that they will not be pulled loose from the
terminal strip in the event of any strain being placed on the circuits.

Question.

(6) Just how should the line wires be fastened to a post or tree so that
they would be secure and not pull loose easily from the terminal strip?

7. Cut four pieces of twisted-pair wire each about 14 inches long
and connect the right binding posts of the switchboard terminal

Fig. 3.—Installation of monocord switchboard with a camp telephone for operator’s set.

strip, installed as in Par. 3, to the left-hand binding posts of the
line terminal strip installed as in Par. 4. This connects the drops
on the switchboard to the different line circuits. |
8. If an old type of switchboard of type EE —2 units is installed,
connect the binding post L, of the camp telephone to the clip bind-
ing post L, on the bottom of the switchboard; similarly connect L,
of the telephone to L, of the switchboard. - |
9. See that all plugs and cords are hanging free, and move the drop-
locks to a horizontal position, so that the drops will fall when a call |
comes in. (See Fig. 3.) :
10. See that the switchboard is vertical.
11. If the new type of switchboard, of type EE —2A units, is in-
stalled, a two-conductor cord with plug must be provided for an
operator’s answering cord. The two terminals of the wires in the

6
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cord should be connected to L, and L, binding posts of the camp
telephone. (See Fig. 4.) : 4

st Sk Ay caves
Fig. 5.—A telephone with monocord switchboard of type EE — 2A units with camp
telephone as operator’s set.

13. To install a night-alarm circuit to the type EE -2 unit switch-
board, connections are made as in Fig. 6. Two dry cells are con-

7
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nected in serieé to the binding' pdsts.B and B,, at the bottom of the
switchboard, and the terminals of the bell or buzzer are connected
to A and A, at the top of the switchboard. (See Fig. 6.)

[T
|
A

o
om
»

Fig. 6.—Circuit diagram of night alarm with switchboard of type EE — 2 units.

14. If the type EE—2A unit monocord switchboard is installed,
connections should be made for the night alarm as shown in Fig. 7.
Two dry cells and the bell or buzzer are connected in series to the
switchboard terminals marked NA.

1
|
Questions. '
|

(7) In making connections for a night alarm with the monocord
switchboard of type EE — 24 units, why are the cells connected in series!

(8) What advantage is there in using two cells? -

(9) Why connect the battery and the night-alarm bell in series when |
using the new type switchboard?



Unrr OpeEraTION NoO..2.
STUDENTS MANUAL FOR ALL ARMS, Page No. 6.

15. Test the operator’s cord by holding the tip and sleeve of the
plug between the fingers; then turn the generator crank of the
operator’s telephone slowly, and if the current is felt in the fingers
the cord is in good condition.

16. Test the talking circuit of each unit in the switchboard by
placing the operator’s plug in the jack and short circuiting the

RL-P-2289
Fig. 7.—Night-alarm circuit with monocord switchboard of type EE - 2A units.

terminals with a wire or pliers; then remove the operator’s telephone
hand set from the hook and blow in the transmitter. If the sound is
heard plainly in the receiver, the unit is in good condition for talking.

17. Test the signaling circuit of each unit by placing the operator’s
plug across the terminals. Place the tip of the plug on one binding
post and the sleeve on the other binding post; turn the generator
crank of the operator’s telephone, and if the drop falls the signaling
circuit of that unit is in good condition.

29814—23—2 9
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IKSTAI.LATION OF MONOCORD SWITCHBOARD USING AN
OPERATOR’S SET, TYPE EE - 64.

Equipment,
1 four-line monocord switchboard with cable, terminal strip,

. tools, wire, and tape, as in Unit Operation No. 2.
1 monocord operator’s set, type EE — 64.

Information.

When a monocord switchboard operator uses a telephone as an
operator’s set he is handicapped in answering calls by the fact
that he has to hold down the hook of his telephone and at the same
time hold the hand set with one hand while ringing the called party
with the other hand. He is further handicapped in plugging and
ringing because he has a hand set instead of a head set. These
facts require that he make a half dozen extra movements with both
hands which it is possible to obviate. ,

Operators at busy centrals, at regiments, and at brigades lose a
considerable amount of time in handling calls through such equip-
ment. To remedy this defect an operator s set was designed, which
would save the operator much time in handling calls. This results
in another undesirable feature, however, since it adds an additional

. piece of equipment which has to be carried around, and which opera-
tors must learn to use. However, it is safe to assume that in another
emergency more communication between all unit§ will be required
than in the World War, and that some improved method, whereby
an operator will have both hands free to handle plugs, linedrops,
and ringing equipment, will be nrecessary, especially at brigades and
larger units. (For description of the operator’s set see Information
Topic No. 4.)

Directions.

1. Make switchboard, cable, and terminal strip installation as in
Unit Operation No. 2. (See Information Topic No. 3.)

2. Before installing an operator’s set the following tests should be
made, to determine its serviceability:

a. Test the battery in the set by holding the receiver to the ear
with a piece of wire or metal across the plug terminals. Blow in
the transmitter and note if the sound is reproduced in the receiver.

b. Test the night alarm by placing a wire or piece of metal across
the terminals marked NA, and see whether the buzzer operates when
the ringing and listening key under the transmitter arm is thrown to
the upper position. The battery switch must be on position 1 or 2.

10




i

Unrr OreraTION: NO. 3:
STUDENTS MANUAL FOR ALL ARMS,: Page No. 2.

c. To test the generator and the operator’s cord, plaee tip and
ring of the operator’s plug across the two line terminals of a switch-
board unit. Turn the generator crank on the operator’s set and the
drop should fall if the operator’s cord and generator are in good
condition. .

d. To test the operator’s cord in case the drop does not fall when
the test is made as in (¢) above, hold the end of the operator’s plug
between the fingers and turn the generator crank. If a current
is felt, it indicates that the cord and generator are in good condition
and that the trouble is in the switchboard. If a current is not felt,
the trouble may be either in the cord or the generator. In this case
remove the T terminal of the cord, put the fingers across all three
terminals, and again turn the generator crank; if current is felt, it

RL-P-2183
Fig. 8.—Telephone central with monocord switchboard, of type EE - 2 units, using
operator’s set.
indicates that the generator is all right and that the trouble is in the
cord; if a current is not felt at the terminals, the trouble is in the
generator.

e. If the trouble is within the switchboard unit, the cord, or the
operator’s set, the particular piece of apparatus should be replaced
with a new one. If the trouble is due to defective connections, it
should be cleared by the operator.

3. Mount the operator’s set immediately to the left of the switch-
board by means of the carrying strap. (See Fig. 8.) See Informa-
tion Topic No. 4 for method of preparing the operator’s set for use
with switchboard of type EE — 2 units.

11
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4. Connect the night-alarm circuit by means of a short length of
twisted-pair wire, from NA on the operator’s set to A and A, on the
monocord switchboard of type EE — 2 units. A piece of wire should
be connected from B to B, at the bottom of this switchboard. When
using the monocord switchboard of type EE - 2A units, the only con-
nection necessary is to connect NA on the switchboard to NA on the
operator’s set.

12



Unrr OrzraTioN No. 4.
Page No. 1.

INSTALLATION OF TWO FOUR-LINE MONOCORD SWITCH-
BOARDS AS A SINGLE UNIT USING CAMP TELEPHONE A8
OPERATOR'S SET.

Equipment.

2 four-line monocord switchboards with cable and terminal
strips attached.
1 camp telephone, type EE - 4.

Information.

Monocord switchboards are manufactured and issued to troops
in 4-line, 8-line and 12-line, sizes, known as BD -9, BD - 10, and
BD - 11 switchboards, respectively.

All headquarters frequently move by bounds. When a command
post moves by bounds, communication has to be installed and put
in operation at the new location of the command post before the old
command post closes. This requires that centrals be equipped with
at least two switchboards. When a command post of a small unit,
such as a battalion, remains at one location for a considerable length
of time it may be necessary to use both switchboards at the one
location in otder to take care of the increased number of local sub-
scribers. In this case it becames necessary to connect the boards,
so that they can be operated as a single unit by one man.

The usual operations involved in the movement of a telephone
central by bounds for the command post of a small unit are:

a. The installation of one BD - 9 switchboard at the new location
of the C. P., together with a telephone or operator’s sets.

b. The installation of a second BD — 9 switchboard, without dis-
turbing communication, on the first BD -9 switchboard in order
that one operator can operate both switchboards.

¢. The removal of one BD -9 switchboard and of part of the
local telephones preparatory to a forward movement of the command
post.

Directions.

1. Mount the two switchboards side by side, close together, and
the two terminal strips on the cables one immediately above the
other at a convenient location about 8 feet to the right of the switch-
board. The terminal strip which is connected to the left-hand
switchboard should be above the terminal strip attached to the
right-hand switchboard. (See Information Topic No. 3.)

2. Connect the terminals designated A at the top of switchboard
No. 1 to A of switchboard No. 2, and A, of switchboard No. 1 to A,
of switchboard No. 2. '

13
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3. Similarly connect the terminal B of switchboard No. 1 to B of
switcliboard No. 2, and B, of switchboard No. 1 to B, of switchboard
No. 2.

4. Connect the L, of switchboard No. 1 to L, of switchboard No. 2,
and L, of switchboard No. 1 to L, of switchboard No. 2, and run a
piece of wire from L, of one switchboard to L,, of the camp telephone,
and another piece of wire from L, of the same switchboard to L, of
the telephone. (See Fig. 9.)

Q ) prom s

|||“H

* b

M OPERATORS RL-P-2208
TELEPHONE

Fig. 9.—A diagram of the connections between two monocord switchboards of type
EE - 2 units installed as a single unit.

Questions.

(1) What is the purpose of making the connections specified abovef
What s this type of connection called?

(2) What should be done in order to provide central switchboard
accommodations for 12 lines when only four-line monocord boards are
available?

14
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(3) How could 16 lines be provided for under stmilar conditions?

(4) What s the limit to the number of four-line boards that can be
installed and operated as one unit?

(5) In Fig. 9 some wires are shown intersecting each other without a
dot, and some with a dot. What does each mean?

(6) What are the principal differences between the installation unth
the operator’s set and the installation with the field telephone?

5. To install two switchboards of type EE - 2A units as one unit,
the switchboards are mounted as above. The only connection
necessary between the boards is to connect NA of one switchboard to
NA of the other switchboard. Connect NA of the left-hand switch-
‘board to NA of the operator’s set.

15
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OPERATION OF MONOCORD SWITCHBOARD.

Equipment.

A four-line monocord switchboard installed complete with oper-
ator’s set or camp telephone, with four lines and telephones.

Information.

The previous Unit Operations have been concerned with the instal-
lation of monocord switchboards, together with the simple tests made
by operators to determine whether the circuits of their equipment
are in working order.

Beginning with this Unit Operation the operation of monocord
switchboards will be taken up.

After an operator has installed his switchboard and cable terminal
strip, and a line terminal strip (if one is not already in place), he con-
nects the line terminal strip to the cable terminal strip. The Message
Center and commanding officer’s telephone are usually the first local
circuits that are installed by the other members of the wire section.
‘These two local circuits are usually followed by the trunk circuits
to the next superior and next subordinate units.

The code names of these circuits are written on the strips above the
drops as soon as a circuit is connected. For convenience the com-
manding officer’s telephone is ordinarily placed on the left-hand unit
of the switchboard, and the Message Center telephone on the extreme
right-hand unit. Although this scheme of installation is not strictly
necessary, its use will be found a great convenience.

In handling calls there are a number of movements to be made
by an operator. To increase speed and aceuracy of these movements
approved methods of manual operation in handling calls are given
below.

Directions.

1. The instructor will assign names to the various local telephones
connected to the switchboard. These names will be written on the
celluloid strips above the drops. (See Information Topic No. 6.)
Question.

(1) With what should the names be written on the celluloid strips
above the drops?

2. It is to be borne in mind that except in certain specia.l cases,
which will be discussed in detail later, the operator’s duty is to con-
nect one party with another. In this capacity he does not originate
calls; therefore after his switchboard is installed and in working order

16



Unrr OPERATION No. 5.
STUDENTS MANUAL FOR ALL ARMS. Page No. 2.

he waits for drops to fall, with the answering cord in his hand (see Fig.
15) in order that he can make connections with the least delay.
Question.

(2) Suppose that some one came to a switchboard operator and asked
him to transmit an important message. What should the operator do?

RL-P-2188
Fig. 10.—Operator answering a call on the monocord switchboard.

Fig. 11.—Operator preparing to call the called party on a monocord switchboard.

3. Suppose that the number 3 drop falls. The operator inserts
the operator’s plug into the number 3 jack (see Fig. 10) and answers,

- 17
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the No. 3 unit and restores the drop. He does not remove the
operator’s plug from No. 2 jack until conversation is started and
the connection appears to be satisfactory. (See Fig. 13.)

4. The operation of the switchboard of EE — 2A units using either
a camp telephone as operator’s set or the regular operator’s set EE - 64
is the same as above, the operator’s cord in each instance being at-
tached to the operator’s set. In the switchboard of EE - 2 units,
however, when using a camp telephone as an operator’s set the red
cord attached to the switchboard is used as the operator’s cord.

Fig. 14.—Operator answering a call with the monocord switchboard operator’s set.

5. In establishing connections with the operator’s set the plug on
the cord on the operator’s set is inserted in the jack of the calling line
and answered as in Par. 3 above. (See Fig. 14.) After receiving the
number desired the operator removes his plug from the calling line (see
Fig. 11), inserts it in the jack of the called line, throws the ringing
and listening key to lower nonlocking position, and rings with the
hand generator of the operator’s set (see Fig. 12). The procedure is
then the same as in Par. 3 (see Fig. 13).

6. Unless it is necessary to answer other incoming calls, the answer-
ing plug should be left in the jack until the calling and called parties
are talking to each other. (See Fig. 13.) The answering plug is not
necessary for conversation between the parties, and it impairs trans-
mission, so that it should be removed as soon as the operator has
satisfied himself that the connection is satisfactory. (See Fig. 15,
where operator is waiting for another call.) If it is necessary to use
the answering plug to answer another incoming call before the called
party has answered, it is permissible to remove it and proceed with
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the other call. The drop is left unrestored as a reminder to the
operator that the call is uncompleted. When the secord call is
complete, however, the operator must insert the answering plug
into the free jack of the first connection to find out if the called party
has answered. If the called party has not answered, the operator
removes the called party’s plug from the calling party’s jack, and
rings as before, immediately replacing the called party’s plug in
the calling party’s jack. The operator must never ring on a line that
18 connected through to a calling subscriber. When the two persons on
a connection or line have finished their conversation, they will hang
up, and ring off by giving the generator handle a turn, or, similarly,
if either of these two persons desires to attract the attention of the

RL-P-2179
Fig. 15.—Operator waiting for calls.

operator, he will hang up and ring. In either case this ringing will
cause the drop above the free jacks to fall. In such cases the operator
will insert his answering plug into the free jack of the two and chal-
lenge with ‘“ Waiting 2’ spoken with a rising inflection, as if asking a
question. If no response is received when this challenge has been
repeated, he is safe in assuming that the two persons have completed
their conversation. He therefore clears the switchboard of the
connection and restores the drop. (Procedure in case there is an
answer to the challenge ““ Waiting”’ will be taken up later.)

Questions.
(8) Suppose that two drops fall at the same time. What should be
done?

(4) How can an operator tell whether both parties ring off or not?
20 -
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7. When the operator’s set is used with the switchboard of type
EE - 2A units, the following procedure is necessary: The operator
answers the call by inserting the plug on the operator’s cord in the
jack of the calling party and answers as in Par. 3 above. He
then places the calling party’s plug in the called party’s jack and
with the key of the operator’s set in its center or normal position
turns the generator crank vigorously. He listens in to see that the
conversation is started and then removes the operator’s plug. In case
it becomes necessary to ring the calling party, the operator, with his
plug in the calling party’s jack, throws the key of the operator’s set
to its lower position and rings.

8. Each student subscriber will make calls as follows:

STUDENT'S TRAFFIC-LOAD TABLE FOR. MAGIC-1.

Place the following calls at the time shown—

Time of call. Party called.
0 ettt iiee e Magic-11
L1 Magic-3
(1 | Magic-30

STUDENT'S TRAFFIC-LOAD TABLE FOR MAGIC-3.

Place the following calls at the time shown—

Time of call. Party called.
L T Magic-11
0412 e Magic-1
0422, e Magic-30

STUDENT'S TRAFFIC-LOAD TABLE FOR MAGIC-11.

Place the following calls at the time shown—

Time of call. Party called.
0D e ee e e e Magic-3.
| T S Magic-30.
(181 T Ceeteeteacaeeeaas Magic-1.

STUDENT’S TRAFFIC-LOAD TABLE FOR MAGIC-30.

Place the following calls at the time shown—

Time of call. Party called.
L1 e Magic-1
(15 - TR Magic-11
L Magic-3

Students will place the calls as shown on their traffic-load tables.
When the party called answers “Magic—30, telephone orderly speak-
~ ing,” the calling party replies “Magic-1, telephone orderly speaking;
ving off.” Then both orderlies ring off.
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USE OF THE VOICE.

Equipment. )

Two telephones and two lists of numbers, two lists of telephone
code names and numbers, and two messages in code for each pair of
students.

Directions.

1. Two students, each with a telephone and a list of numbers, will
connect their instruments to opposite ends of a line. One will then
call the other in the usual way and repeat to him 20 numbers from
the list furnished by the instructor. The other will copy the numbers
on a sheet of paper, repeating them back at the same time. When
20 numbers have been sent, the operator who was copying will call
20 numbers to the other, who will copy them in a similar manner.

2. The following will give the correct pronunciation of the numbers:

@ to be pronounced as ‘“ZERO™............ With long O.

1 to be pronounced as ‘“wuN"........... . With a strong N.

2 to be pronounced as ‘‘T00.............. With a strong T and OO.

3 to be pronounced as ‘“TH-R-R-EE”....... With a slightly rolling R and long E.
4 to be pronounced as “FOUR”........... As one syllable with a long O.

5 to be pronounced as “FIVE”.__........ . With a long I and strong V.

6 to be pronounced as “‘siIx”........ S With a strong X.

7 to be-pronounced as “‘sEV-EN". .. ..... As two syllables.

8 to be pronounced as ‘“ATE™............. With a long A and a strong T.

9 to be pronounced as “NIEN"........... Asonesyllable with a strong N on the end.
3. When words are misunderstood they should be spelled out,

using the following phonetic alphabet.

A pronounced Ack.

B pronounced Bough.
C pronounced Caw.

D pronounced Don.
E pronounced E.

F pronounced F.

G pronounced Gogo.
H pronounced H.

I pronounced I.

J pronounced Jig.
K pronounced K.
L pronounced L.

N pronounced N.

O pronounced O.

P pronounced Pip.

Q pronounced Quash.
R pronounced R.

M pronounced Emma.

S pronounced Esses.
T pronounced Toc.
U pronounced U.

V pronounced Vic.
W pronounced W.

X pronounced X.

Y pronounced Yoke.
Z pronounced Zed.

For example, take the word ‘Table,” which is not understood by
the distant operator. Phonetically it is spelled ‘‘Toc-ACk-BOUGH-
L-E.”

Learn this alphabet The student should begin by.learning to
spell his full name in the phonetic alphabet.

4. In calling a number, speak the name of the central dellberately
and distinctly, making a pause between the name and the first digit.
Speak each digit separately, giving a slight pause between each digit.
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The following examples will illustrate.

TABLE 44; repeat “TA-BLE..................... Four-Four.”

TURKEY 80; repeat “TUR-KEY.................. Ei1cET-ZERO.”

Town 136; repeat “TowN.................... O~e-THREE-SIX.”
TaBLe-X 1478; repeat “TABLE-X.......cccooeao.... One-Four-Seven-EicHT.”
TARTAR  2222; repeat “TAR-TAR.................. Two-Two-Two-Two.”
TArrRYTON 208; repeat ‘“TARRY-TON................. TWo-HUNDRED.”
TurNsSTILE 5008; repeat “TURN-STILE................ Five-THousAND.”

TrACK 6108; repeat ‘“‘TRACK................... .. Six-ONe-HuNDRED.”’

Each series of dashes represents a pause of about one second. The
single short dash indicates a slight pause. Remember, ‘“The voice
with .a smile wins.” TUse the rising inflection, as though asking a
question, when answering calls, supervising, or repeating numbers.

5. The instructor will furnish each member of the two-men groups
with a list of telephone code names and numbers to transmit.

6. The instructor will furnish each student group with two code
messages. Transmit the messages without using the phonetic
alphabet; the instructor will check these messages for errors. Each
student will then be furnished with another code message to be trans-
mitted using the phonetic code; the instructor will check these for
errors and compare the two methods for accuracy. The student
receiving a message in code should repeat each group back as he
receives it to avoid errors.
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PHRASES USED IN ROUTINE SWITCHBOARD OPERATING.

Equipment. For each group of five students.

1 monocord switchboard, type BD — 9 (four line).
5 field telephones.
Twisted pair field or outpost wire.

Information.

Supervising calls consists essentially in using every available effort
to connect the calling party with the called party; in seeing that
uninterrupted connection is maintained during conversation; and
in clearing the lines promptly when the conversation is completed.
It is & combination of watchfulness and courtesy.

When a drop falls on the BD - 9, BD - 10, or BD - 11 switchboard,
indicating to the operator that a subscriber is calling, the operator
answers by plugging into the jack of the calling subscriber, using
the operator’s cord and plug, and saying, for example, ‘‘Magic
OPERATOR.” When the calling party has given the number he
desires the operator acknowledges by repeating the number. The
‘eperator then removes the operator’s plug and places it in the jack
of the called party and rings, thus ringing the called party’s telephone.

Connections made on the Type BD -9, BD-10, and BD - 11
switchboard must be supervised by the telephone operator to insure
that the calling party gets into communication with the called party
or that the calling party is notified that the called party does not
answer. If the traffic through the switchboard is light enough it will
be possible for the operator to remain cut in on the connection to
ascertain whether the called party does answer.

Should the called party fail to answer in about thirty seconds the
operator will inform the calling party, “I’LL RING THEM AGAIN,” and
proceed to do so. In the event that the called party fails to answer
the second ring, the operator will repeat the operation again. If,
after the third ring, the called party fails to answer the operator will
inform the calling party that the called party does not answer.
After the calling party “hangs up’’ the operator may cut out of the
circuit. The calling party may, however, order the operator to ring
the called party again, in which case the operator will do so. He will
repeat the operation as many times as ordered by the calling party.

If the operator should receive another signal from another calling
party before communication over the first connection is established
it will be necessary for him to cut out of the first connection in order
to answer the second call. In this case he should leave the drop
unrestored to remind him that the connection requires supervision.
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At the first opportunity the operator should again cut in on the con-
nection and listen. If he hears conversation he will know that the
called party has answered and that communication is established.
If he does not hear conversation it may be that the called party has
answered and one of the parties is temporarily away from his tele-
phone and that the other party understands about it, or it may be
“that conversation has been completed. The operator should there-
fore say, “Dip YOUR PARTY ANSWER?”’ If communication has not
yet been established the calling party will so inform the operator, in
which case he will proceed as described in third paragraph.

If either of the connected parties should ““ring off,”’ the drop of the
unit whose jack remains unplugged will fall. The parties may, how-
ever, have concluded their conversation and either the calling or
called party may desire connection with another subscriber. There-
fore, before taking down a connection after what may appear to be
a “ring off”’ the operator will always cut in on the connection and
challenge by saying “Warring.” If he receives no reply, he will
take down the connection. If a new number is ordered, he will
repeat it and ask “ WHAT NUMBER I8 CALLING ¢”’ and then proceed to
make the desired connection. It may be that parties concluding a
conversation will neglect to “ring off,”” therefore the operator will
supervise all connections at intervals of about three minutes in order
to clear the switchboard of unused connections.

The following is a summary of the phrases the use of which are
discussed above:

a. “Macic oPERATOR.”—Used by an operator in answering a
calling subscriber or other central.

b. “Macic-11%", TUsed by the operator when repeating back a
number to a calling party as an acknowledgment of having under-
stood.

c. “Warring?” Used by the operator when challenging on a
connection. :

d. “WHAT NUMBER I8 CALLING ?”’—Used by an operator when he
has challenged on a connection and has been given a new number to
call, by one of the two connected parties, and he desires to know
which of them is calling for the new number.

Directions.

1. Each group of five students will install a switchboard with four
local telephones Nos. 1, 2, 11, and 30. The name of the central will
be designated by the mstructor

2. The students in each group will be assigned as switchboard
operators or at a local telephone and will be changed from one duty
to another from time to time by the instructor.
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3. Students at local telephones will be issued Students’ Traffic
Load Tables and will place calls according to these tables, commencing
when directed to do so by the instructor.

Questions.

(1) What precautions should an operator take in order to avoid
breaking a connection over which conversation is going on?

(2) What should an operator do in order to make certain that the
switchboard ts promptly cleared of connections when the conversation
over them is completed?

(3) Under what circumstances should an operator leave a connection
before the called party has answered?

(4) What should an operator do when the called party does not
answer the first ring?

(5) When it is necessary to leave a connection before the called party
has answered, what does the operator say when he listens in again on
that connection and hears no conversation?

_ (6) If a drop falls on one of two connected units, what is it an indi-
~ cation of?

(7) If a drop falls on one of two connected units, and the operator
challenges on the connection and gets the reply, ‘“I want Magic-3,”
‘what must he do?

(8) How does an operator answer a call coming in over a trunk linet
How does he answer one on a local line?
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ROUTING CALLS AND USE OF THE TRAFFIC DIAGRAM.

Equipment. 1 net installed for each group of 15 students. (See
Fig. 16.)
6 monocord switchboards, type BD - 9 (four line), with terminal
strips attached. (Two switchboards are for CANFIELD.)
10 field telephones.
Twisted pair, field or outpost wire.

Information.

In order that operators can handle calls promptly in a telephone
net which furnishes service to combat units in the field, they are
provided with a traffic diagram and a telephone code. The traffic
diagram shows the operator at any central the circuits over which
any other central in the net can be reached. The telephone code pro-
vides abbreviated names for units, officers, and offices, and is used
in order to increase the simplicity, accuracy, and speed of handling
calls. '

To train operators to handle calls rapidly and accurately, a tele-
phone net composed of several centrals is established. For train-
ing purposes these centrals are close together in order that the in-
structor can supervise the operations. In the field, however, these
same centrals may be a mile or more apart. The centrals set up for
practice are assumed to represent centrals at the headquarters of
the student’s own branch of the service, and will include the head-
quarters of this particular unit together with subordinate and
superior units.

When it is necessary that a call be routed through one or more other
switchboards in order to establish communication with the called
party the operator refers to the circuit diagram and routes the call by
the most direct working circuit to the first intermediate central. He
calls the next central and upon being answered, repeats the order he
has received to this next central and then connects this next central
through to the calling party. This concludes his responsibility with
the exception of supervision. When the operator receives a call over
a trunk line for a number that is one of his local lines the procedure
and supervision responsibility is the same as in local to local connec-
tions.

Suppose the student operator is at TABLE (see Fig. 16). A call
comes for “LARBOARD-11.” A glance at the traffic diagram shows
that the call would normally go through “CanrieLp.” He calls
“CanrFiELD” and when that operator answers, he asks for “Lar-
BOARD-11,"” and when the “CANFIELD” operator has repeated this
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order, then places the plug of the called party into the jack of the
calling party. He does not remove the operator’s plug from the con-
nection until conversation is started.

In the case of a busy switchboard, it may not be possible for the
operator to wait until “LARBOARD-11"’ has answered. In that case,
after having given the order “LARBOARD-11"" to the ‘“CANFIELD”
operator he will remove the operator’s plug, but will leave the calling
party’s drop unrestored to remind him that the connection requires
supervision, and he will proceed to answer other calls, returning, how-
ever, at the first opportunity to see that ‘“LarBoArRD-11" has
answered.

Using the same situation as before, suppose a call comes in for
“LarBOARD-11.” All trunks to “ CANFIELD " are busy. A glance at
the traffic diagram shows the secondary routing to be through ““Can-
TEEN.” The operator at “TABLE” calls “CANTEEN" and when that
operator has answered, asks for “LarBoarRD-11."” The procedure is
as before from this point.

CANFIELD LARBOARD
)
2 ‘
@ K
\
[ I
CANTEEN CANDY
RL-P-2223

Fig. 16.—Traffic diagram.
Directions.

1. The traffic diagram (Fig. 16) shows an Infantry brigade with its
two regiments on the front line. Each regiment has one battalion
in the front line. The other battalions of each regiment are in support
or reserve and are not in this problem. Each group of three students
will be assigned to a station and directed to install that station and
certain trunk lines by the instructor. See information Topic Nos. 4,
5, and 6.

2. The students in each group will be assigned to duty as switch-
board operators or at a local telephone and will change from one duty
to another as directed by the instructor.

3. The instructor will issue Students’ Traffic Load Tables to the
students, at local telephones, who will place calls in accordance there-
with, starting when directed to do so by the instructor.
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Questions.
(1) In what manner is a traffic diagram of assistance to an operator?

~(2) Do subscribers have any use for a traffic diagram? Why?

(3) In what manner does the telephone code assist operators and
subscribers?

(4) Of what does a telephone net consist?
(5) How much of the routing of a call 18 an operator responsible for?
(6) When should an operator use a secondary routing for a call?

(7) When it 18 necessary for an operator to leave a connection before
the called party has answered, what precautions should he take to insure
that he does not forget to return and again supervise the connection?
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PHRASES USED IN SPECIAL CASES IN SWITCHBOARD
OPERATING.

Equipment. For each group of five students.
1 monocord switchboard, type BD — 10 (8 line) with terminal
strip attached.
5 field telephones.
Twisted pair field or outpost wire.

Information.

It is the duty of switchboard operators to be courteous and accom-
modating but at the same time to be as brief as possible in their
dealings with subscribers. When calls are put through and con-
nection established between the called party and the calling party
without any difficulty, there is little that the operator is required to
say. There will be many occasions, however, when the called party
can not be reached, or else can be reached only by special handling
of the call. It is also impossible to avoid a certain amount of errors,
such as the breaking of a connection before the conversation over it
is complete, giving a subscriber the wrong number, etc. These cases
may require a certain amount of conversation between the calling
subscriber and the operator. To prevent as far as possible confu-
sion or misunderstanding, operators are required in these special
cases to be polite, avoid argument, and accommodate the subscriber
in every way possible and use the prescribed phrases where there
are any.

The following phrases are prescribed for use by switchboard
operators when answering and supervising calls and must be strictly
adhered to:

a. “Macic oPErAaTOR.”—Used by the operator in answering a
calling subscriber. .

b. “Macic-1."—Used by the operator when repeating a number
to a calling party as acknowledgment of having understood.

¢. “HERE’s YOUR PARTY.”—Used by the operator whenever it is
necessary for him to start the conversation over a connection. For
example, if the called party should answer before the operator had
connected him through to the calling party the operator after com-
pleting the connection would start conversation by using this phrase.

d. “Magio-11 1s Busy.””—Used by the operator when reporting -
to the calling party that the called party’s line is busy.

e. “Magic-11 poEs NoT ANSWER.”—Used by the operator when
reporting to the calling party that the called party does not answer.
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J- “Magic-11 HAS NOo TELEPHONE.”—Used by the operator when
reporting to the calling party that the party called has no telephone.

g. ‘“MAGICc—-30 HAS NO TELEPHONE, BUT I WILL GIVE YOU MacGIc-11.
I THINK YOU CAN GET HIM THERE.”—Used by the operator when the
called party has no telephone but can be reached through another
telephone.

h. “Dimp YOUR PARTY ANSWER 4"’—Used by the operator when he
listens in on a connection to determine whether or not the called
party has answered and he hears no conversation.

2. “I'LL RING THEM AGAIN.”—Used by the operator when he has
cut in on an uncompleted connection and has been told that the
called party did not answer.

7. ‘“Warring ¥'—Used by an operator when he cuts in on a connec-
tion after a drop has fallen on one of the two connected units.

k. “JUST A MOMENT, PLEASE. WHAT NUMBER WERE YOU CALL-
INGg ¥’—Used by the operator when a party calls and reports that he
has just been given a wrong number. In case a connection between
two subscribers is broken before they are finished and either party
rings the operator and tells him that they were cut off from the
party they were talking to the same phrase is used. If the operator
knows what party the complaining subscriber was talking, he need
not ask “ What number were you calling ¥’

l. “WHAT NUMBER IS CALLING ¥’—Used by an operator after he
has challenged on a connection on which a drop has fallen and as a
result he has been given a new number by one of the two parties,
and he does not know which of the two connected parties is calling.

m. ‘“HeLLo Macic” or ““ HELLo Magic-3.”—Used by the operator
when there is confusion or interruption on a connection through two
or more switchboards and he is trying to get a distant operator or
called party back on the line.

. “WHoO 18 CALLING, 8IR ¥’—Used by the operator when a calling
pa.rty who can not get the number he desires on account of a busy
line asks the operator to call him back to the phone when the
party desired can be reached. Also used in any other case when
the operator desires to know who the calling party is.

0.“I CAN GIVE YOU THE MESSAGE CENTER.”—Used by the operator
when, after reporting that the called party’s telephone is out of
order, or that the called party has no telephone. If the called party
has no telephone but answers over another number, this phrase does
not apply.

p. “CAPTAIN SMITH’S CODE NUMBER I8 MAGIc—4. I WILL CONNECT
Y0ou.”—Used by the operator when a call comes in for a subscriber
by name or some designation other than his telephone code number.
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Directions.

1. Each group of five students will be required to install and
operate a central with a number of local lines as follows:

TaBLE-1.
TABLE-2.
TaBLE-3. (Dummy. No telephone connected.)
TaBLE—4. (Dummy. No telephone connected.)
TaBLE-11.
TaBLE-30. :

TaBLE-3 and TABLE-4, it will be noted, have no telephone con-
nected. They will be marked with their proper designation on the
celluloid strip on the switchboard but will be considered as “out
of order.” The switchboard units will be so marked with a slip of
paper.

2. Students will be assigned to duty as switchboard operator or
at a local telephone and will rotate from one duty to another as the
instructor directs.

3. This is primarily an exercise in answering and supervising and
the prescribed phrases will be used in every case for which there is a
phrase given.

4. The instructor will issue Students Traffic Load Tables to students
at local telephones who will place calls in accordance therewith, start-
ing when directed to do so by the instructor.

’

Questions.

(1) Why 1s it necessary that operators be required to use certain
definite phrases in particular situations? .

(2) When does an operator use the phrase ‘ MAGIC OPERATOR ¥’

(38) How does the operator answer on a trunk line? On a local
line?

(4) Are there any occasions when an operator might be required to
give a subscriber a number other than the one asked for?

(5) What is the difference in the procedure used by an operator
when listening in on a connection to find out if the called party has
answered, and when listening in after a drop has fallen on one of two
connected lines?

(6) In what cases, if any, should an operator use the word
“HerLro?”’

(7) How should calls for subscribers who have mo telephones be
handled ?
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(8) When a call is made for a subscriber by name, what should an
operator do to try and prevent the calling subscriber from again calling
for the same person by name?

9) If a subscriber accuses an operator of giving the wrong number,
when the operator 8 certain he gave the number asked for, what should
the operator do and what phrases should he use?
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ANSWERING, SUPERVISING, AND ROUTING CALLS.
Equipment.

Number Field
Central. of Monocord switchboards. tele- Wire.
students phone.
TABLE....... 4 | Type BD-11 (12-line)..... 4 | Twisted-pair, field or out-
: post wire. i
ToY......... 3 | Type BD-11 (12-line)..... 3 | Twisted-pair, field or out-
post wire.
TAR......... 4 | Type BD-11 (12-line)..... 4 | Twisted-pair, field or out-
post wire.
TARRY....... 3 | Type BD-10 (8-line)...... 3 | Twisted-pair, field or out-
X post wire.
TRAVEL...... 4 | Type BD-10 (8-line)...... 4 | Twisted-pair, field or out-
post wire.
Information.

This Unit Operation is a review of Unit Operations Nos. 7, 8,
and 9. The students should carefully review the information given
in those Unit Operations and the Information Topics referred to.
This exercise covers all the cases commonly met with by an oper-
ator of a monocord switchboard in a wire net and it requires the
use of the rules for routing and the phrases given in the previous
three Unit Operations.

Directions.
. 1. The class will be divided into groups and assigned to centrals as
indicated above under the heading EqQuipMENT. They will be
required to install the net shown in Fig. 17. This figure represents
a telephone net pertaining to the 1st Brigade (TaBrLE). The 1st
Brigade (TABLE) has both regiments in the assault echelon, i. e., 1st
Infantry (Toy) and 2d Infantry (TAr). Each regiment has one bat-
talion in the assault echelon, i. e., 3d Battalion, 1st Infantry (Tarry)
and 2d Battalion, 2d Infantry (Traver). The other battalions are
in reserve and are not shown as connected by telephone.

2. Each student will be assigned to duty as switchboard operator
or at a local telephone and will rotate from one duty to another, as
directed by the instructor.

3. Students at local telephones will be issued Students Traffic Load
Tables and will place calls according to these tables, commencing
when directed to do so by the instructor.
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TARRY -1

1 TARRY

TARRY -l
e

RL-P-2296

Fig. 17.—Traffic diagram showing subscribers,

Questions.

(1) In Fug. 17 what centrals would a call have to go through 'o:f it were
.given the direct route from TABLE—4 to TARRY-11%

(2) Describe a possible secondary routing for the call mentioned in
question (1).

(3) Suppose the connection was completed for a call from TaBLE—4 for
TravEL-1 by the secondary routing. Could TABLE-11 call and get
Tarry-1% (See Fig. 17.)

(4) Why s it necessary for operators to know the organization of their
own, superior, and subordinate units?

(5) How and from what information is a traffic diagram made?
(6) What is a telephone code and what is its purpose?
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HANDLING TRAFFIC.
Equipment.
A telephone net installed with a switchboard and several local
telephones at each central; a traffic diagram; and a telephone code.

Information.

Up to this Unit Operation, the student operator has handled only
calls. When conversations or messages are to be handled it easily
becomes possible to pull the wrong plug and thus to cut off a conver-
sation. Besides this, calls will come in for circuits that are busy. In
order to familiarize operators with such conditions, a traffic load pro-
viding a situation in which actual messages are to be transmitted will
be applied to the telephone net. .

Directions. -

1. A student will be assigned as telephone orderly at each local
telephone. This station will bear the code designation of his central
and office, as, for example, “Daylo-5" or “Table-5.”” Daylo or
Table is the code designation of the central, and 5 is the code desig-
nation of the officer, viz, intelligence officer. Each local telephone
will be given messages by the instructor to transmit to other sta-
tions, and the time each messagé is to be transmitted.

2. The switchboard operator will handle this traffic in accordance
with the rules and routine procedure covered in the preceding Unit
Operation, supervising all calls.

3. Students assigned as telephone orderlies will have a message
issued to them similar to the following:
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4. The instructor will insert in the space marked * Time filed”’ the
time at which the student is required to make the call and transmit
the message.

5. The student who is acting as telephone orderly at a local tele-
phone will proceed as follows:

a. Look up in his telephone code the code name and number cor-
responding to the CO 3d Inf. (Nore.—This message would nor-
mally be sent by to the message center, but for practice in training
switchboard operators in handling calls for different numbers the
student at each number acts as a telephone orderly would act at a
message center.) ‘

b. Enter 8 in the space “Check.” This is the number of words
in the body of the message.

c. Enter name in the space ‘“Sent by.”

6. Establish connection with the 3d Infantry as follows:

a. Ring the switchboard operator and ask for “ MouNTAIN-11."

b. The telephone orderly at the 3d Infantry message center should
answer ‘“ MOUNTAIN-11, SMITH SPEAKING.”

Enter the name Smith in space “ Received by.”

. Then say “MoTIvE-11, JONES SPEAKING, TAKE THIS MESSAGE.”
Mountain telephone orderly should say, “Go AHEAD.”

. Transmit as follows, reading from the message blank.

. “Number: Eight.”

“Date: One, January, two, two.”

“To: CO, 3d Infantry.”

. “Your regiment will be relieved to-morrow. Details later
. “Signature transmitted: CO 2d Bngade "

“Hour sigried: Eight, zero, five a. m.’

. “Class: ‘OD’.”

. ‘““Message center: 2d Brigade.”

. “Number: Five.”

. “Date: One, January, two, two.”

. “Hour: Eight, one, zero, a. m.”

““Check eight words.”

m. “End of message, repeat back.”

8. The receiving telephone orderly should then repeat the message
back, correcting any errors he has made.

9. When the receiving operator has repeated the message back
correctly, say: “Correct, I have nothing further.”

10. Ring off.

11. Enter the time that transmission was completed in the space
marked ‘“ Hour.”

NS S AT A0 e NS S
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Questions. :
(1) Why are the number of words in the body of the message entered
under ‘“‘ CHECK"’ on the field-message blank?

(2) After having obtained connection with the called party what would
the operator say if he had more than one message to transmit?

(3) When transmitting a message, why is the name of the person
receiving the message entered on the message blank?

(4) What is meant by the body of the message?
(5) Is the actual signature and rank of the writer usually transmitted?
(6) Does a switchboard operator on duty ever transmit messages?
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TESTS AND TROUBLES.
Equipment.

A telephone net installed with a switchboard and several local
telephones and a chief operator’s telephone at each central; a tele-
phone code; a test and trouble record; a station log. (See Infor-
mation Topic No. 8.)

Directions.

1. Tests.—All circuits to the switchboard, both trunks and locals,
should be tested at periodic intervals unless circuits are in continuous
use; in such cases the fact that they are in use will show that there
is no trouble on the circuits. The operator at the specified time
should test all circuits and make suitable entries on the operator’s
test and trouble record. Entry should not be made on the test and
trouble record unless a circuit is found defective. A test consists of
plugging into and ringing on a line. When the party at the other
end answers, the operator says, ““Test, thank you,” and clears the
line. Each operator will also keep a station log under the super-
vision of the chief operator. (See Information Topic No. 8.)

Question.

(1) Why 18 it necessary to test all circuits periodically?

2. Trouble—When a circuit is reported out of order, or when iy
shows up as out of order under test or traffic, it is entered on the
test and trouble record. The chief lineman is notified and the jack
of that line is marked ‘“Out of order.” The operator is notified when
the trouble has been found and the repairs made; he then tests the
line and completes the entry on the test and trouble record.

Question.

(2) Should a connection between two parties be broken in order to
test the circuit

3. The students acting as switchboard operators will handle calls
and make tests at such times as may be specified by the instructor.
Students acting as telephone orderlies will transmit messages in
accordance with the student’s traffic load as issued by the
instructor.

Question.

(3) What is the purpose of the chief operator’s telephone? (Refer
to Information Topic No. 5.)
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PROCEDURE DURING TROUBLE.
Equipment.

A telephone net installed with a switchboard and several local
telephones, including a chief operator’s telephone at each central; a
traffic diagram; a telephone code; a station log; and a test and
trouble record.

Information.

Up to this Unit Operation, student operators have handled traffic
without being purposely lmpeded by having trouble intentionally
placed in the net.

In the field, however, troubles always occur. These are caused by
circuits being cut by vehicular traffic or enemy fire, by mistakes or
errors of wire construction, by incompetent or careless personnel, or
by defective equipment.

In order to give students experience with the sort of troubles
that are likely to occur in the field, a ‘“trouble load’’ will be applied
to a telephone net in addition to the traffic load.

Directions. .

1. Telephone or line out of order.—As soon as a line or telephone
has been found to be out of order, it is reported to the operator. He '
records it on the test and trouble record and notifies the chief line-
man or, in his absence, one of the trouble men assigned to that
station. The eperator then places a slip of paper with the words
“Qut of order” printed on it in the jack of the faulty line and
reports the line “out of order” to anyone calling that party. As
soon as the trouble is repaired the trouble man or chief lineman will
report the fact to the operator, who then tests the line. The test
consists of plugging into and ringing that line. When the party
at the other end answers, the operator says ‘“Test, thank you,”
clears the line, and removes the ‘“ Out of order” designation from over
the line or jack.

Questions.
(1) What would be indicated if the operator rang on one line and

got a party on another line?
2 If two parties, who are connected through the sw'ctchboa,rd and

conversing, are disconnected, whose fault is it?

2. Complaints and inquiries.—Complaints or inquiries about the
telephone service should be referred to the chief operator. If'it
becomes necessary for the chief operator to leave the ofﬁce, he will

leave a competent operator to act in his place.
. Students will carry out the instructions they receive for the

training required under this Unit Operation.
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INSTALLATION OF THE CAMP SWITCHBOARD.

Equipment.

1 camp switchboard.

8 terminal strips, type TM - 84.

400 feet field wire, twisted-pair.

40 feet lacing twine or cord.

10 feet switchboard cable.
Information.

Unit Operations No. 14 and No. 15 are furnished in this text for

such units as are equipped with the camp switchboard type
BD-14-5 and type BD-14-6.

RioP-2487
Fig. 18.—Front view of the camp-type switchboard.
20814—23——4 41
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Directions, (See Information Topic No. 9.)

1. Open the rear of the switchboard case and take out the four
telescopic legs. Fasten the legs to the switchboard case by means of
the wing nuts on the legs and the corresponding slots on the case of
the switchboard. Adjust the distance above the ground or floor by
loosening the wing nuts which control the telescopic action of the legs.
(See Fig. 18.)

Questions.

(1) What are the points which determine how high the switchboard
should be above the ground?

(2) Could the switchboard be operated if it were placed flat on the
ground? :

(3) What are the points which should be observed when putting the
legs on the switchboard?

2. Open the front of the switchboard case and loosen the cords,
working them down through the holes in the key shelf until the plugs

Fig. 19.—The protector panel of the camp-type switchboard. .
43
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seat on the rims of the holes. Loosen the swinging transmitter arm
located at the top of the switchboard panel. The transmitter, head
set, and generator crank are in the front of the switchboard case,
which was removed when the case was opened. The transmitter
cord is now suspended from the transmitter arm by separating the
twisted pair cord, near the transmitter, and placing the two con-
ductors of the cord in the holes on the crosspiece of the transmitter
arm. The cord is suspended under the transmitter arm by the two

RUEP-2454

Fig. 20.—Rear view of the interior of the camp-type switchboard.

eyes on the underside of the arm and the plug on the end of the cord
is connected to the switchboard by inserting it in the jack located to
the right of thq point where the transmitter arm is fastened to the
face of the switchboard. The plug on the cord to the head set or
receiver is inserted in the jack located in the lower left-hand corner
of the face of the switchboard and the generator crank is screwed on
the generator shaft through the hole in the lower right-hand corner
of the case. Batteries for the operator’s set and night alarm are
placed in the battery box behind the face of the switchboard. (See
Figs. 19 and 20.)
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Questions.

(4) How could the battery and operator’s set in the camp switchboard
be tested?

(6) How s the clock on the camp switchboard wound and set?

3. Mount eight terminal strips on a board in a vertical row, about
8 feet from the switchboard, and connect the terminal strips and the
Fahenstock clips at the back of the switchboard with a 40-pair cable
prepared as in Unit Operation No. 1. The cable enters the switch-
board case from the bottom through the trapdoor and extends
through the rectangular opening in the bottom of the iron plate on
which the Fahenstock clips and protectors are mounted. Number #
pair on the switchboard is connected to the top pair on the terminal
strips, number 1 pair to the pair next to the top pair on the terminal
strip, etc. The pairs on the switchboard are connected in numerical
order to the terminal strip pairs, from top to bottom. A ground rod
is then driven into the ground and connected by a piece of wire to the
ground clip on the iron plate, on the back of the switchboard.

Questions.

(6) Why must greater care be taken when attaching field wire to the
terminals of the camp switchboard than when attaching copper wire?

(7) If it was found that the line was shorted, where should the trouble
be looked for first?

(8) Under what condition would a camp switchboard be used in
preference to a monocord switchboard?

4. The operation of taking the switchboard down and preparing
. it for movement is the reverse of the installation. The cable and
terminal strips are left attached to the switchboard as in the monov-
cord installation, the trapdoor in the bottom of the case being left
open. The transmitter, receiver, and generator crank are discon-
nected and placed in their proper place in the cover of the switchboard.
The cords are pulled up until the cord weights are well up in the
switchboard case; then they are bunched and a piece of string is
wrapped around the bunch of cords as close to the key shelf as possible
and tied. This will prevent the weights falling through the hole in
the bottom of the case. The legs are removed and placed in the
space provided for them in the rear of the case. The rear door is
fastened and the front of the case placed in position and fastened.
When the switchboard is prepared for shipment or storage, the cable
is detached from the rear of the switchboard. (See Par. 3, Informa-
tion Topic, No. 9.)

44



UnNit OPERATION Np. 14.
STUDENTS MANUAL FOR ALL ARMS. Page No. 5.

Questions.

(9) What might happen if the generator crank is not removed when
moving the switchboard?

(10) Is there any method for mounting the terminal strips which
would stmplify matters when it is necessary to move the installations?

5. The cable to connect the switchboard and terminal strip is often
made up from twisted pair wire, cabled as in Unit Operation No. 1.
On account of the number of drops on the switchboard and the
difficulty in making up a cable, okonite cable, if available, should be
used to make the installation. If the switchboard is located in a
protected location, standard switchboard cable may be used. This
type of cable becomes shorted from dampness and water. Okonite
twisted pair wire can be used without any more trouble developing
than in the twisted pair wire.

Question.

(11) Which would be preferable for use with this type switchboard—a
cable made up of field wire or standard switchboard cable? Why?
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OPERATION OF THE CAMP SWITCHBOARD.

Equipment.

A telephone net installed with a camp-type switchboard and several
local telephones at each central; a traffic diagram; and a telephone
code for each central.

Directions. ,

1. The operation of the camp switchboard differs from the mono-
cord switchboard in that calls are completed by using two cords in-
stead of one. (See Information Topic No. 9.)

2. The switchboard is equipped with eight pairs of cords. The
cord next to the face of the switchboard is designated the “rear cord”
or “answering cord” and is used to plug into the calling jack to
answer calls. The cord nearest the operator is designated the “front
cord” or “calling cord” and is used to complete the connection of the
calling party to the called party. Any pair of the eight pairs of cords
can be used to make a connection, but the rear cord of one pair can
not be used to answer a call and the front cord of another pair used
to complete the connection; in other words, they must be used in
pairs. :

3. On the key shelf are eight pairs of keys, one pair for each pair
of cords. The rear key can be moved in only one direction, toward
the operator; and when released the key returns to a vertical position.
This key, when pulled toward the operator connects the generator
to the rear cord of the pair corresponding to the key. This permits
ringing back on the calling party in case he hangs up.

4. The front key has two movements. The one toward the opera-
tor is the ringing position. When in this position it connects the
generator to the called party on the front cord ; when released the key
returns to the vertical position. If the key is pushed away from the
operator, it locks and remains in that position until the operator
releases it by pulling it toward him. This rear position of the key is
designated the “listening position,’’ as it connects the operator’s trans-
mitter and receiver to the line for the purpose of answering calls and
supervising connected lines. The key should not be kept in the listen-
ing position any longer than required to make or supervise & connec-
tion, for if left in this position while another listening key is operated,
the two keys will connect the two pairs of cords together, and the
four parties will be connected.

5. Each pair of cords is provided with a “clearing-out” drop:
located on the face of the switchboard immediatel y below the line
drops. When the parties connected are through talking, the opera-
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tion of the generator in the telephone of either party will cause the
shutter of the clearing-out drop, corresponding to the pair of cords
used, to fall. This calls the attention of the operator to the fact that
the connection can be taken down.

6. The operator, after his switchboard is installed and in working
condition, waits for a drop to fall, with the rear cord of any pair of
cords in his right hand, the.left hand being used to operate the keys
and restore drop shutters.

7. Suppose that No. 10 drop falls. The operator inserts the
plug of a rear cord into No. 10 jack, at the same time moving the
front key, corresponding to the cord being used, to the rear or
listening position and restores the drop shutter. He answers the
call as in the procedure outlined in Unit Operation No. 5, giving the
code name of his central followed by the word “operator,” as ‘“Magic
operator.”” After ascertaining the number desired, for example
“Magic-30"" (radio station) which is on No. 22 jack of the switch-
board, the operator’s reply is ‘“Magic—-30%” The operator will
then take the front cord of the pair of which the rear cord was
used to answer, insert it in No. 22 jack, pull the listening key
toward him as far as it will go to the ringing position, and give the
generator handle several turns, to ring the called party. The listen- - -
ing key is then pushed to the rear, as far as it will go to the listening
position, and the operator supervises the connection until conversa-
tion is started and the connection appears satisfactory, unless it is
necessary to answer other incoming calls. In the latter case the
operator restores the listening key to a vertical position and proceeds
to answer other calls, returning, however, at the first opportunity to
see whether the called party has answered. If the operator can not
hear any conversation on the line he will challenge with “Did
— (giving code name and number) answer ¥’ If the calling
party says, “No,” the operator replies, “I will ring them again,”
end proceeds to ring again, using the front key. The call is super-
vised as in Unit Operation No. 8.

8. As soon as the clearing-out signal is observed, the operator will
clear the lines after challenging, restoring the clearing-out drop.

9. The night alarm is connected by throwing the night-alarm key,
on the lower right-hand side of the face of the switchboard, to the
upper position. Any shutter on the switchboard that falls, with
the night alarm on, will ring the bell and attract the attention of
the operator.

10. Each subscriber of the various centrals will place calls in the
net in accordance with instructions issued by the instructor.
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INSTALLATION AND OPERATION OF A CENTRAL IN A WIRE
NET IN THE FIELD.

Equipment.

A 12-line monocord switchboard; operator’s telephone or operator’s
set; short lengths of wire (for any necessary splicing); roll of friction
tape; and a roll of rubber tape will be furnished to each group.

Directions.

1. Proceed to the location to which you have been assigned. Get
from the instructor the necessary information, i. e., code name of
central, traffic diagram, the distribution of local telephones, tele-
phone code, etc.

2. Install the switchboard and the local telephones. Connect the
trunks from the other centrals to your terminal strips. These trunks
are laid by the construction section and should not be accepted by an
operator until they are properly tagged and tested.

3. Test all local telephones and all trunks that go into the switch-
board. Then report to the next higher unit, “Daylo (or whatever
the code name of the central is) is in order”’ or report any trouble that
can not be repaired 10 minutes after the installation, as “Circuit
No. 104 out of order between Daylo and Daybreak.”

4. Stand by to handle traffic.

43



20814—23-—>



Digitized by GOOSIQ



INFORMATION TOPICS.




Digitized by GOOS[Q



InroruaTiON Toric No.fl.

Page No. 1.
INFORMATION TOPICS.
DEFINITIONS.
Nore.—The definitions given below are the common meanings of words as used in

this manual.

Bass wood,—Light seft wood used for furniture, cmymg cases for
equipment, etc.

Bridge.—To connect an apparatus from one sxde of & circuit a.cross
to the other side.

Buzzer, series.—A buzzer which is placed in series in one side of
the circuit; not bridged across the circuit.

Cable, standamd switchboard.—A .cable composed of silk and eotton
covered wires, usually coded to facilitate making connections.

Called party.—The person who is called by the operator when
making atelephonic connection.

Call, completed.—One where the calling party obta.ms an answer
from the called party’s telephone.

Call, uncompleted.—One where the switchboard operator is nnable
to get an answer from the called pa.rty s telephone

_Challenge.—An operator’s inquiry by saying, “Waiting’’ on a
connection to determine whether or not the connection is in use.

Circuit diagram of a telephone net.—A diagram which shows graphi-
cally the various circuits in a telephone net, the actual connections,
the code names of centrals, and the numerical designat,ion of each
circuit.

Circuit diagram.—A diagram showing graphically the course
traversed by an electric current.

Circuit, signalling.—The path followed by the slgnallmg current
in a telephone circuit.

Circuat, tallking.—The path followed by the talking currents in a
telephone circuit.

Code, names.—An arbitrary series of names given to various head-
quarters for the purpose of obtaining speed and accuracy in the
handling of telephone calls.

Cord.—An insulated cord containing one or more conductors.

Cord, answering.—The rear cord on a camp switchboard, type
BD - 14, which is used for plugging into the line of a calling sub-
scriber.

Cord, calling.—The front cord on a camp switchboard, type
BD - 14, which is used for plugging into the line of a party to be
called by the operator.
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Cord, operator’s.—The caord on a monocord switchboard or an
operators set used’ by the operator for answering and supervising.
It is usually a different color than the switchboard cords.

Cord, switchboard.—Those cords on a switchboard which are used
in connecting two parties together.

.Cord, three-conductor.—The cord on the operator’s set, type EE — 64.

Cord, two-conductor.—An insulated cord containing two conductors.
For example, the operator’s cord on a monocord switchboard.

Cord weights.—Weights attached to the cords on a switchboard to
pull the cords automatically,so that when released from .a jack a
cord returns to its proper place on the key shelf.

Corrode.—To wear away by degrees, such as by rusting.

Drop.—a. The electromagnet with its armature and catch which
permits a shutter to fall for the purpose of attracting the attention
of an operator.

b. Sometimes used to mean the shutter.

Drop, clearing out.—The drop on any cord circuit of a magneto
switchboard which falls when one of two connected subscribers rings
off.

Drop lock.—A sprmg clip or latch for holding the drop up securely
when a switchboard is being transported.

Drop magnet.—The electromagnet which actuates the drop arma-
ture, releasing the shutter.

Drop shutter.—The shutter whlch falls when the drop armature is
lifted.

Ezchange.—Switchboard; central.

Fahnstock clips.—Patented spring clips used for attachmg wires.

Fuse.—A safety piece of fusible metal in an electrical circuit whlch
melts when the current is too strong.

Ground rod.—A rod which is driven in the earth to obtain a ground
connection.

“ Handle traffic.”—Term used to mean making the necessary con-
nections to complete calls through a switchboard.

Induction coil.—An apparatus for transforming currents by electro-
magnetic induction, consisting usually of two concentnc cylmdnca.l
coils of insulated wire inclosing an iron core.

Keéy shelf.—The part of a switchboard on whieh are mounted the
‘operator’s keys and cords.

Key switches.—Compact form of switches made to fit into a flat
mounting plate which are operated by keys.

Line circuits, dummy.—Circuits thh have no apparatus connected
on one end. :

Line stgnals, gravity type.—See Drop.
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Line route map.—A map which shows the geographical location of
the centrals in a belephone net, the number of circuits and the route
of each.

Night alarm.—An alarm so connect.ed to a switchboard so that it
will be automatically operated when any drop on the sthchboerd
falls. :

‘ Nonlocking pomtwn '—A position to which a sthchboerd key
on the camp type switchboard may be operated and from which the
key. returns to-a normal position when released. -

Phonetic alphabet.—An alphabet for use in telephone conversatlon
in which certain letters havmg similar sounds are given names which
have different sounds.

Plug.—A special form of terminal for attachment to a ﬂexxble
conducter (switchboard cord) in order to make an easy and.quick
connection to a jack.

Priority.—a. The order in which calls are answered by an operator.

b. The right to interrupt an established connection between two
partles

¢. The order in which telephones are installed at a command post.

Protectors.—Two fuses and lightning arrester, used in combination
to protect equipment from lightning and other foreign currents.

Protector panel.—The panel or board on which protectnon devices
are mounted. (See Fxg 41.)

“Restore the drop.”—To place the shutter of a drop back-in its
normal or original position after the shutter has fallen.

Ringing and listening key.—A key on a camp type emtchboa.rd
which has two positions; one for ringing and ene for:listening.

Secondary routing.—A routing for a telephone eonnection other
than the most direct routing.

Sleeve.—a. The cylindrical contact or barrel of a switchboard jack.

b. The contact of switchboard plug which makes connections with
sleeve of jack.

Supervising.—Using every available effort to connect the calling
party to the called party; seeing that uninterrupted connection is
maintained during conversation; and in clearing the lines promptly
when the conversation is completed.

Switch.—A device for making and breaking a circuit.

Switching central.—A switchboard located at the junction of two
or more wire lines at a location which is not at any headquarters or
command post.

Telephone, central.—A switchboard with lines, telephone, and related
apparatus, for the purpose of enabling any subscriber to talk with
any other subscriber.
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Tdep?wm, common battery.—A telephone used in & system in wlnch
the battery is located at the central or exchange.

Telephone, magneto or local battery.—A telephone used in a system
in which the battery is located in the subscriber’s instrument.

. Telephone net.—A wire system in-which a number of switchboards,
to which are connected local telephones, are connected together by
wire lines called trunks.

Test and trouble record.—A . record kept at a mtchboard of tests
made and troubles occurring on any circuits oannecbed to the switeh-
board.

. Tip.—a. The forward contact of a telephone switchboard plug.

b. That terminal of a sw1tchboa.rd jack w1th wlnch the tip of plug
makes contact.

Traffic.—Telephone calls.

Traffic load table.—A schedule for placmg cnlls in a telephone net
for training purposes.

- Trouble.—A fault on a cirouit such as short cu'cmt open circuit, or
ground. T

Trunk.—A telephone circuit. connbcting two centrals. :

Wing nuts.—Nuts provided w1t.h wmghke extensmns t.o famhtate
turning by hand. -

Wire line.—One or more circuits of the same type of construction
along a given.route forming an integral portion of a wire system.

Wire lines, 1unctwn of —A point where two or more wnre lines
terminate. ..

Wire net.—A system in whlch ' number of sth.chboards to which
are connected local telephanes, are connected together by wire lines.
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ARMY ORGANIZATION .

The United States Army is made up of different branches or arms
of the service, such as Infantry, Cavalry, Field Artlllery, and others
that will be mentioned later.

In order to create a ﬁghtmg team, these branches must be divided
up into units of different sizes for purposes of training, feeding,
clothing, und 8o on, that they may be eﬂicnently directed on the battle-

field.

“The Infantry is the basic arm;, and upon its success depends the .
success of the Army. All other branches are organized, equipped,
‘and trained to assist the Infantry in its needs, functions, and methods
in war.

.o 3
<

¥ig. 1.~ Branches of the United States Army.

Fig. 1 shows the various combat arms, departments, and corps
of the Army. This big organization, the Army, is composed of 17
parts, and each part has its particular duties Whlch help the other
branches’ to function more efficiently.

INFANTRY.

Since the Infantry is so important, and since most of the combat-
ant branches are divided up into parts that correspond nearly to the
parts into which the Infantry is divided, a study of the Infantry
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organization is important. All communication men in their every-
day work, in maneuvers, in battle, or in training have to deal with
units of the other arms, and they must therefore be familiar with the
names and composxtlon of the parts of organizations and know the
rank and duties, in general, of the officers that comnfand these parts.
A study of the Infantry will teach this, so that a similar knowledge
of the other branches.can be qmckly learned.

The smallest Infantry unit is a squad, consisting of 7 men com-
manded by a corporal. Three squads make a section of 26 men
commanded by a sergeant and two sections make a.rifle platoon

T

of about 60 men commanded by a lieutenant. The symbol

Fig. 2.—Rifle company, Infantry.

represénts an infaﬁtry rifle platoon. The next higher unit is the rifle
company of about 200 men dlvlded into three rifle platoons and

comimanded by a captain. (See Fig. 2. The symbol _%] will be

noted and will always mean an Infantry rifle company. “The cross
in the rectangle represents two crossed rifles and means Infantry
troops. The three barsindicate that the company has three platoons.)
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The rifle company is the smallest self-sustaining unit in the Infan-
try capable of replacing its losses in battle.

Three rifle companies plus one machine-gun company and head-
quarters company constitute a battalion of about 850 men com-
manded by & major or lieutenant colonel. (See Fig. 3.. The symbol

!

‘will be noted in Fig. 3 and will always mean an Infantry

batta].i‘t'm.

Fig. 3.—Infantry battalion.

Three battalions vplus a headquarters company, howitzer company,
and service company constitute a regiment of about 3,000 men com-

manded by a coloflel. (See Fig. 4. 'The symbol will be noted

and will always mean an Infantry regiment.) The three dots in this
symbol indicate that the regiment has three battalions.

The service company is the company that furnishes food, supplies,
and equipment for the regiment.

The howitzer company is the company which contains certain
auxiliary infantry weapons and is under the direct command of the
colonel, to be used as needed.

The headquarters company furnishes the communications personnel
for the regiment, and has other smaller platoons for particular duties
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at regimental headquarters during combat. Fig. 19 shows the
various platoons of this company. In addition to the communica-
tions platoon are the pioneer platoon, which constructs sufficient
shelters, wire entanglements, etc., to insure the safe: operation of
regimental headquarters during combat the intelligence platoon,
which discovers, collects, and prepares for the use of the colonel all
information that can be found out about the enemy; and company
headquarters, which contains the personnel necessary for the admin-
istration of the company and sufficient personnel to perform the
clerical work at regimental headquarters

W BATYALION

Fig. {.j—lnknﬁ'y. regﬁnent.l g

Two Infantry regiments plus a brigade headquarters co_rhbany
constitute an Infantry brigade of about 6,000 men commanded by a

~‘briga.di‘er general. (See Fig. 5. The symbol | will be noted

and will always mean an Infantry brigade. o —

Two Infantry brigades plus the Artillery brigade and certain
auxiliary organizations constitute one Infantry division of about
20,000 men commanded by a major general. (See Fig. 6. The

symbol é’ will be noted and will always mean an Infantry divi-

sion. A ﬂag with one star is the flag of a brigadier general. A flag
with two stars is the flag of a major general.)
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. CAVALRY:

In the Cavalry the smallest unit is the rifle squad, consisting of
seven troopers commanded by a corporal. Three squads make a
rifle platoon of 28 men, commanded by a lieutenant. The symbol

.'.

denotes a Cavalry rifle platoon. Three rifle platoons and

one machine-rifle platoon éoristitute s troop of- 'abbutf 130 men com-
manded by a captain. (See Fig. 7. The symbol _‘i’ will

be noted and will always mean a troop of Cavalry. The difference

Fig. 7.—Cavalry troop. 'lil :

between the symbol for Cavalry and the symbol for Infantry troops
will be .noted. The diagonal in the rectangle represents a saber.)

The machine-rifle platoon is divided into three squads, each con-
sisting of eight men and two pack horses.

The Cavalry troop is a self-sustaining unit capable of replacing
its losses in battle and corresponds to the Infantry rifle company.

The squadron of about 400 men is the next higher unit and con-
sists of three troops plus a squadron headquarters and headquarters
detachment commanded by a major. (See Fig. 8. The symbol

I

will be noted and will always mean a squadron of Cavalry.)
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Fig. 8.—Cavalry squadron. i’

o

Two squadrons plus a headquartérs troop and service troop equal
one regiment of about 1,100 men commanded by a colonel. (See

' regiment of Cavalr.y.)v

|

Fig. 9. The syinbol ﬁ will be noted and will always mean a

Fig. 9.—Cavalry regiment.
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The headquarters troop .furnishes the communications personnel
for the regiment and has other smaller sections for particular duties
at regxmental headquarters during combat. Fig. 20 shows the
various parts into which this troop is divided. These sections are:
Regnmental headquarters and troop headquarters; a staff platoon,
which is divided into a staff and orderly section; an intelligence sec-
tion; a plans and training section; and a pioneer and demolition sec-
tion. The duties of these sections are similar to the duties of the
corresponding units in the Infantry headquarters company.

The service troop is the troop that furnishes.food, supplies, and
equipment for the regiment.

§

l'i: 1o.—c??uy brigade. . ;

.. L «onm

Two reglmeﬁts plus a brigade head’ilua.rtéi"s troolf and machine-
gun squadron eqnalona brigade.of- about 2,800 men commanded by

a brigadier general (See Flg 10. Thesymbol é will be noted

and will always mean a brlga.de of Cavalry)

The machine-gun squadron, of about 400 men, is divided into
three troops of about 100 men each. Each troop is further divided
into three platoons of about 30 men and each platoon into two squads
of 8 men and five pack horses.
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Two Cavalry brigades plus one separate battalion of horse artil-
lery and certain auxiliary organizations constitute a Cavalry division
of about 7,500 men commanded by a major general. The auxiliary
troops that, in addition to the Cavalry make up the wholé division
of about 7,500 men, are: Engineers, Medical, special troops, and
trains. These will be mentioned later. (See Fig.11. The symbol

é will be noted and will always mean a division of Cavalry.)

Fig. 11.—Cavalry division. ﬁ

’ FIELD -ARTILLERY,

In the Field Artillery the smallest unit is the section which com-
prises from 15 to 21 men. Two sections form a platoon of about 35
: o T
men commanded by a lieutenant. The symbol denotes a

Field Artillery platoon. Three platoons make up a ba;t:ry of about
150 men commanded by a captain. (See Fig. 12. The symbol

lﬁ will be noted and will always mean an Artillery battery.

The difference between the symbol for Infantry, the symbol for
Cavalry and the symbol for Artillery will be noted.)
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The battery is a self-sustaining unit capable of replacing its losses in
battle and corresponds to the Cavalry troop and Infantry rifle
company.

The next larger umt is the battalion, which is composed of three
batteries plus a headquarters battery, and is commanded by a

major. (See Fig. 13. The symbol [T l will be noted and will

arew

always mean an Artillery battalion.)

Fig. 12.—Field Artillery Battery. []

The total number of men in an Artillery battalion is about 650
men as compared to about 850 men in an Infantry battalion and
about 400 men in the corresponding cavalry unit (squadron).

The Artillery regiment of about 1,600 men is made up of two
battalions plus a Headquarters battery and service battery. (See

Fig. 14. The symbol J will be noted and will always mean

an Artillery regiment.)

The service battery is the battery that furnishes food, supphes,
and equipment for the regiment.

The headquarters battery furnishes the communications personnel
for the regiment and has other personnel to perform particular
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Fig. 18.—Field Artillery battalion.

duties at regimental headquarters. This battery is not divided up
intoyvarious platoons as is done in the corresponding”unit in the
infantry and cavalry.

Fig. 14.—Field Artillery regiment.

i
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Two regiments plus a headquarters battery comprise a brigade of
3,400 men commanded by a brigadier general. (See Fig. 15. The
>
symbol :l will be noted and will always mean a brigade of

wases

Artillery.)

The Field Artillery brigade is the largest artillery unit in an Infantry
division. Its use is to help the basic arm (the Infantry), and occa-
sionally it may be called upon to support other arms of the service,
like the Engineers when they are building bridges or when used as
Infantry troops, or as part of a Cavalry division.

Fig. 156.—Field Artillery brigade. [:

il

SPECIAL TROOPS.

There are troops called special troops in the Infantry division to
carry out particular duties, necessary to make the division as a
whole function more smoothly. (See Fig. 16. The symbols that
designate the various companies will be noted. These special troops
contain about 900 men and are divided into one headquarters com-
pany of 213 men, which does the administrative work and furnishes
messengers for division headquarters; one signal company of 156
men, who furnish communications from division to brigades and
such other units as require it; one light-tank company of 151 men,
which is equipped with 25 light tanks and is used by the commanding
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general of the division whenever necessary to assist the Infantry’s
advance in the attack; one military police company of 155 men to
regulate traffic and maintain discipline; one ordnance company of
112 men, to repair any ordnance equipment within the division; one
service company of 102 men, to be used for general Quartermaster
Corps duties, such as unloading and loading supplies.

There are also troops in a Cavalry division called special troops.
These special troops contain about 300 men and are divided into
one headquarters troop of 161 men to do the clerical work and furnish
messengers for division headquarters; one signal troop of 78 men,
which furnishes communication from division to the brigade and

Fig. 16—Special troops Infantry division.

looks after the signal supplies of the division; one ordnance com-
pany of 36 men to repair any ordnance equipment within the divi-
sion; one veterinary company of 38 men to care for the horses.

TRAINS.

Another very important part of any division is the trains.

Each headquarters, each regiment, and each unit not part of a
regiment has assigned to it a field train.

A field train is one which is employed to transport baggage, rations,
and forage. : .

Each battalion and each unit not part of a battalion has either
assigned or attached to it a combat train.

A combat train is one carrying reserve ammunition and special
equipment required during combat, and in addition it includes roll-
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ing kitchens, water carts, and those vehicles required for the technical
service of Engineers, Signals and Medical troops. Combat trains
usually follow the units to which they pertain into action.

In addition to the field and combat trains as shown above, the
Artillery brigade has an ammunition train and the division has a
division train. The ammunition train is used to transport reserve
artillery ammunition for the Artillery brigade. The division train
is used to transport reserve rations, grains, infantry ammunition,
gasoline, and oil; the division train of an Infantry division includes
motor and wagon transportation, while that of Cavalry division
includes pack and wagon transportation.

AUXILIARY TROOPS OF AN INFANTRY DIVISION.

The medical regiment of the division is divided into a hospital
battahon, an ambulance battalion, a sanitary battalion, a veteri-
narian company, a medical supply section, and medical laboratory
section. This fully equipped medical regiment takes care of the sick
and wounded of the division.

The Air Service of the division might be called the eyes of the
division. It can observe the movements of the enemy, locate
dumps, carry messages between the various headquarters of the
division, and in general help greatly in keeping all headquarters
informed of enemy movements and to keep headquarters in touch
with one another.

This Air-Service squadron of about 200 men in an Infantry division
is composed of one observation squadron, one photograph section,
and one branch intelligence office.

The combat Engineer regiment of about 900 men in an Infantry
division is composed of two battalions of three companies each.
The engineers are the bridge and road builders of the division.

COMMUNICATIONS.

One of the most important thmgs within the division and probably
the most difficult to maintain is the communication system. This
communication system means the exchanging of messages and in-
formation between the various headquarters. Many different ways
exist of enabling a headquarters to talk to or tell another head-
quarters something. A few of these means are telephone, telegraph,
radio, runners, airplane, pyrotechnics, and visual (signal lamps and
flags).

To coordinate these methods of communication between head-
quarters and keep them working efficiently during combat is a tre-
mendous task and only skilled operators can do it.
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At the headquarters of all units message centers are located to
handle the distribution of incoming and outgoing messages. The
message center will have at hand nearly all the means of sending
messages, so that in case one method or system is not working an-
other system can be used.

In order to establish this large network of the various means of
communications within the Infantry of a division a certain platoon
at each headquarters has been provided. This platoon, called the
communications platoon, is one of the platoons of the headquarters
company, troop, or battery and is in command of the communica-
tions officer, usually a first lieutenant. This platoon furnishes all
the installers, operators, and mainténance men necessary to furnish
communications to all neighboring units.

COMMUNICATIONS PLATOONS, INFANTRY.

There is a communications platoon in the Infantry battalion,
regiment, and brigade. This platoon is composed of the following
sections: .

Wire section.

Radio and panel section.

Messenger (courier and runner) section.
Message center.

Visual section.

Fig. 17 shows the relative sizes of the sections of the communi-
cations platoon of an Infantry regiment:




INrorMATION ToPIC NoO. 2.
Page No. 16. TELEPHONE 8WITCHBOARD OPERATOR.

The message center, in general, receives, forwards, or deliv-
ers all official communications passing through its own headquar-
ters.

.The messenger section supplies the messengers, so that messages
can be delivered by the message center promptly. The radio and
panel section operates the radio sets and also the panele by which
messages are sent to airplanes. The visual section operates the
signal lamps and signal flags.

The communications platoons of the Infantry battalion and Infan-
try brigade are similar, except the number of men in the various
sections is different. ‘

JFig. 18.—Divisfon signal company.

These sections must work smoothly together to insure perfect
communication. A headquarters without good communications is
like a deaf and dumb man.

. The Infantry division has at its headquarters a signal company,
which establishes and maintains communications forward to the
brigades and such other units as require it. This signal company is
a company of the Signal Corps. (Fig. 18 shows the signal company
of an Infantry division.)

Fig. 19 shows the headquarters company of an Infantry regi-
ment. The five sections into which the communications platoon is
divided are shown in Fig. 17. The duties of the platoons of this
company are discussed under Figure 4. °
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These parts into which a communications platoon is divided, as
given above, are the same throughout the Infantry, but differ slightly
for the Cavalry. The Field Artillery has not divided its headquartcrs
battery into platoons or communications sections, but possesses in
this’ battery sufficient personnel to perform the necessary communi-
cations work.

W\

REQOENT HEACUARTERS.

9 nEN
PONEER PLATOON
34 veN

Fig. 19.—Headquarters company, Infantry regiment. =

COMMUNICATIONS PLATOONS y CAVALRY.

There is a communications platoon in the Cavalry squadron,
regiment, and brigade. This platoon is divided into three sections
instead of five sections, as in the Infantry. These three sections are:
A wire section, a message center section, and a radio section. Figure
20 shows the headquarters troop of a Cavalry regiment and its com-
munications platoon. The duties of these communications sections
are the same as the duties of the corresponding Infantry sections.

The communications platoons of the Cavalry squadron and Cavalry
brigade are similar except that the number of men in the various
sections is different.

The Cavalry division has at its headquarters a signal troop, which
establishes and maintains communications forward to the brigades
and such other units as require it. This signal troop is & unit of the
Signal Corps. Fig. 21 shows the signal troop of a Cavalry division.
The other sections of this troop are discussed under Fig. 9.
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Fig. 20.—Headquarters and headquarters troop, Cavalry regiment. «

TEL.Q TELLS 3TCTION
16 ren

Fig. 21.—Signal troop, Cavalry division. -
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CONVENTIONAL SYMBOLS.

Often it is necessary for some officer to draw a map and mark on

. it the location of the various headquarters. Since there are so many
different kinds of troops within & division, if it were necessary to
write out the name of each unit the map, if small, would soon be

AUTHORIZED CONVENTIONAL SYMBOLS
BASIC SYMBOLS

[J vmooes O cn cormanio rast e O e
- SYMBOLS DESIGNATING TYPE OF TROOPS
X wrantay \\ cavary 4 Arniery \/ s corrs
T s | eveneess - mEoicaL corps oo AR smvkce
SYMBOLS DESIGNATING SIZE OF UNIT '
£ secrion T pravoon on barvehY ity
i ROGMENT

TorP> srrcave ForBz omision im]ﬂ CORPs ioa[@ ARMY

NUMERICAL DESIGNATION

. A
"a - "W
% 3@ MEDICAL &l I BATTALION & SQUADRON % COMPANY A
REGIMENT 2WFIELD ARTILLERY I CAVALRY 1 BATTALION (INF)
3 ¢ '
PURSUIT AW TANK COMMAND POST OBSERVATION POST
SQUADRON COMPANY 61 ENGINEERS ¥ DIVISION
. - MESSAGE
ﬂ WIRE ﬂ VISUAL E] RADIO & PANEL lL_L!, CENTER
! RE SECTION vis. section - R&P section "SOL_JEN  secrion
!
| ' COMMUNICATION ' .
' 1" SIGNAL com T hLION é 1T CORPS RADIO STATION|
! CCMPANY 2N 2w INFanTRY SIGNAL DEPOT ¥ DIVISION
|

RL-P-2463
Fig. 22.—Authorized conventional symbols.

unreadable. Therefore, symbols have been adopted to be used in-
i stead of names. These symbols are called conventional signs and
) Fig. 22 shows the most important symbols.

COMMANDING OFFICERS.

In order for a large body of soldiers to be fed, clothed, trained,
and directed in combat, they have leaders called commanding officers.
Just as there are various sizes of units, so there are officers of different
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rank who command these units. The rank of the several officers
who command the various units is shown below:

Unit. Title.
Platoon....ccoeeeeieneiniiiiiiiiiiaa. Lieutenant.
Battery troop or company................ Captain.
Battalion squadron...................... Lieutenant colonel or majar.
Regiment.......ocooviiiiiiiiiiiiia... Colonel.
Brigade....cocooiiiiiiiiiiiiiiiiiii, Brigadier general.
Division...cceeeiieienaenae i aaan.... Major general.

The officers commanding units from a battalion up have officers:
as assistants to help them. These officers make up what is called.
the staff of the organization commander, and are designated accord-
ing to the duties they perform in the different units.

The division commander has a staff composed of a chief of staff,
“C. of S.,”” who in smaller units is called the “executive officer,” an
assistant chief of staff for personnel, who is called in the case of a. .
division “G — 1,” an assistant chief of staff for intelligence, who is.
called “G - 2,” an assistant chief of staff for operations and training
who is called “G - 3,” and an assistant chief of staff for supply who
is called “G - 4.” The executive officer is abbreviated and spoken
of as “Ex.”

The division is the only organization that has been discussed, but
there are higher units, in which the division is only & smaller part.
These higher units are the Army Corps and Armies. These units
have headquarters, at which message centers and other agencies for
transmitting messages are maintained, that function exactly like
those within the division, but because of more message traffic have
a larger personnel.

In Fig. I can be found all the various parts into which the
United States Army is divided. The Infantry, Cavalry, Field Ar-
tillery, Air Service, Engineers, Signal, Medical, and Ordnance troops
have been mentioned. Other branches are the Coast Artillery, which

- guards our coasts with long-range guns; the General Staff Corps,
which carries out the policies directed by the War Department;
The Adjutant General’s Department, which carries out the adminis-
trative work of the Army; the Inspector General’s Department, which
has the task to discover errors and recommend improvements in the.
functioning of the Army; the Judge Advocate General’s Department,
which takes care of the problems in law that arise; the Quartermaster
Corps, which furnishes food, clothing, and shelter to tfe Army; the
Finance Department, which handles the finances of the Army; the.
Chemical Warfare Service, which takes care of all matters that per-.
tain to poisonous gases, and the chaplain who takes care of all

matters pertaining to religion.

72



INnrorMATION ToPIC NoO. 3.
Page No. 1.

TELEPHONE CENTRALS.

1. The most vital part of a telephone system is the telephone
switchboard. Great care should be exercised in its location, opera-
tion, and maintenance. A switchboard is established at important
junctions of wire lines and at each headquarters where two or more
local telephones are installed.

2. A switchboard serves the following purposes:

a. To afford local telephone subscribers & means of inter-
communication and to afford these local telephone
subscribers access to trunk lines leading from their own
centrals to other centrals.

b. To furnish a place from which lines and telephones can be
tested and repair parties sent out.

¢. To afford a switching central at important junctions of
wire lines.

3. The location for the telephone switchboard must be carefully
chosen. It should be protected from shell fire and dampness and
should be out of the way of traffic and noise as much as possible.
Privacy is required to enable switchboard operators to concentrate
their attention upon their work. As far as possible the switchboard
should be centrally located with regard to its local subscribers.

4. The wire section is in charge of installing, operating, and main-
taining the telephone system. The operating detail of the wire
section is in charge of installing and operating the telephone switch-
board and- installing the telephones under the immediate direction
of the chief operator.

5. In units below a division, the monocord switchboard is used
on account of its simplicity, lightness, ruggedness, and the ease with
which it can be installed. It may be hung on a tree, on a fence, a
stake, or any place wherever it is necessary to install a switchboard
and it is ready to operate immediately.

6. When monocord switchboards were first used in the field, they
were used without any cable, terminal strip, or other devices. The
line wires were simply brought in to the switchboard and attached
directly to the terminals.

7. During the World War it was found that where lines entered
in the above manner there was a jumble and mess of wires
around the switchboard. Consequently anyone approaching or

passing in that vicinity might stumble over the wires and often jerk
them out of the switchboard terminals, thereby interrupting the
service,
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8. To correct the above conditions it was decided that it would be
advisable to attach one end of a cable about 10 feet or more in length
to the switchboard and the other end to a terminal strip; this cable
and terminal strip to remain a part of, and always attached to, the
switchboard. Therefore whenever a switchboard is installed the
terminal strip with cable attached is put up near-by on a tree, board,
fence, or other object and the line wires brought into another terminal
strip located to the right of and about 14 inches away from the
cable terminal strip, the circuits being jumpered across by means
of short lengths of wire.

9. Where the switchboard is located in a building, room, or
dugout, the terminal strip with the cable attached is installed in a
protected location outside the building.

10. Where the switchboard is mstalled in the open, the cable
terminal strip is installed at the point where the line circuits come

“together, so that no tangled jumble of lines interferes with movements

of personnel around the headquarters and the switchboard. If the
cable is not long enough to provide for this, the line circuits are
cabled to the point where they separate. Line circuits will always
be neatly arranged wherever there is traffic around them.

11. By using the method described above, the switchboard has
no loose wires around it, there is less chance of interruption of
service, and the installation becomes much neater in every way.

QUESTIONS:

(1) What are the points to be taken into consideration when deciding
on where a switchboard is to be placed? (Pars. 1, 2, 8, and 5.)

(2) (a) Under what circumstances should the monocord type of switch-
board be used?

(b) What are its particular good pomts? (Par 5.)

(8) Why s it worth while, especially in the field, to take the extra
time and trouble to include a cable and terminal strip with the switchboard
equipment? (Pars. 7 and 8.)

(4) What consideration should govern the choice of a location for the
terminal strip? (Pars. 8, 9, and 10).
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Fig. 26.—Circuit diagram of a type EE - 2 unit.

INSTALLATION OF MONOCORD SWITCHBOARD, TYPE BD-9, OF TYPE
EE -2 UNITS, WITH CAMP TELEPHONE AS OPERATOR’S SET.

6. Any material needed at the central, not a part of the monocord
switchboard as described in this Information Topic, is called the
operator’s equipment. This material consists of any complete local
battery telephone set, night bell with its battery and wire for con-
nections.

7. The night bell is connected by independent wires to the upper
clips marked A and A,. A good ground should be made and con-
nected to the upper clip marked G. The night-bell battery con-
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sisting of two dry cells in series, is connected to the lower clips
marked B and B,. The line terminals L, and L, of the camp tele-
phone are connected to the two lower clips marked L, and L, on the
switchboard. The circuit diagram of the camp telephone is shown
in Fig.r27.

L,

I
ol

Fig. 27.—Circuit diagram of the camp-type telephone, type EE - 4,

The EE - 5 telephone, commonly known as the Field Artillery tele-
phone, may also be used as an operator’s set for the monocord switch-
board. The connections are the same as described above. The
circuit diagram of this telephone is shown in Fig. 28.

RL-P-2491

& e - T’z
Q Mogneto g f_r

RL-P-2493
Fig. 28.—Circuit diagram of the Field Artillery telephone, type EE - 8.

8. If it is desired to use two or more monocord switchboards at
one central, they may be connected so as to use only one night bell,
one battery, one ground, and one operator’s telephone for the whole
installation. This is done by connecting the corresponding clips of
each switchboard as shown in Fig. 29.

79



INrorMaTION ToPIC NO. 4.
Page No. 6. TELEPHONE SWITCHBOARD OPERATOR.

(s

| OPERATORS
TELEPHONE

Fig. 29.—Diagram of the connections between two monocord switchboards of type
EE -2 units installed as a single unit.

MONOCORD SWITCHBOARDS OF. TYPE EE—2A UNITS.

9. In monocord switchboards of type EE-2A units each unit is
mounted so as to be removable without the use of any tools. A
hinge cover with a carrying strap has been added to the containing
case so that it can be closed for transportation. No outside carrying
case therefore is necessary. Only two horizontal brass bars are used,
one at the top and one at the bottom. There is no operator’s cord
attached to this switchboard. There are no fuses, lightning arresters,
or ground connections provided.

10. Monocord switchboards of type EE —2A units are made in the
4-line and 12-line sizes. The 4-line switchboard weighs 9 pounds
and its dimensions are 10} by 5} by 6% inches. The 12-line switch-
board weighs 22 pounds, and its dimensions are 17} by 10} by 5%
inches. A 4-unit switchboard of type EE —2A units is shown in
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switchboard, so that no tool is required to replace one unit with
another. The cord terminals are on the front of the unit, so that it
18 not necessary to remove a unit from its board to replace a defective
cord. The line drop signal with its locking spring is not changed,
but changes have been made in the connection of the night-bell
contact, in the jack and plug, and in the circuits. Fig. 30 shows a
view of the switchboard of type EE-2A units. The type EE-2
units and the type EE —2A units are not interchangeable. ’

. These izo _h A ) -
umt is in ;w,/'/;wr<l Ool: :6:0':5 other wwYs
{ | . RER2490

Fig. 31.—Circuit diagram of a type EE — A3 unit.
MONOCORD-SWITCHBOARD OPERATOR’S SET, TYPE EE—64.

12. The monocord-switchboard operator’s set contains all the
auxiliary apparatus necessary at a telephone central employing a
monocord switchboard. This apparatus is all mounted in one con-
tainer which has a cdver and a carrying strap. It consists of a tele-
phone receiver, transmitter, induction coil, hand generator, series
buzzer, night-alarm buzzer, two type BA-1 batteries, the necessary
switches, and connecting cord and plug. The series buzzer is similar
in action to a polarized bell. The night-alarm buzzer is a loud-
sounding buzzer of approximately 4 ohms resistance. The set
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- rear of the apparatus. The BA-1 batteries with their clips are not

- visible. '

14. Fig. 33 shows the exterior of the set and Fig. 34 shows the
- circuit diagram of the set. The binding posts marked NA are the
terminals of the night-alarm circuit. The knob to the left of these is a
screw for fastening the panel in its closed position. The transmitter
is mounted on a movable arm which is so arranged that the trans-
mitter is always held in the correct vertical position for good opera-
tion. The ringing and listening key is just below the mounting of

Genereator
RER2492

Fig. 34.—Circuit diagram of a monocord-switchboard operator's set, type EE — 64.

the transmitter. A metal projection on the transmitter arm is
arranged so that when the transmitter is put down for transportation,
the key is pushed up. In this position of the key the battery circuit.
is disconnected. The binding posts at the bottom of the panel are
for the cord, with its plug, and the receiver. The three to the left
are marked T, R, and S and are the terminals of the tip, ring, and
sleeve, respectively, of the cord and plug, which has three contacts.
The watchcase receiver has a band to extend around the head, thus
making it unnecessary to support the receiver with the hand while in
use.
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INSTALLATION AND OPERATION OF MONOCORD SWITCHBOARDS OF TYFE |-
EE —2 UNITS, USING THE OPERATOR’S SET. :

15. The general directions given in Par. 5 should be followed.
The operator’s sets are wired for use with the new unit, and a few |
changes must be made in the sets when they are to be used with the |
type EE -2 unit switchboard. The ring and sleeve terminals, R and |
S, at the bottom of the panel must be electrically connected by a short
length of wire. The tip terminal T must be electrically connected to
the line terminal L, of the switchboard, and the sleeve terminal S
connected to the line terminal L, of the switchboard. Any flexible |-
wire may be used. The night-alarm terminals NA on the operator’s .
set are connected by suitable wires to the night-alarm clips of the
switchboard, A and A, and the B and B, terminals are connected
together. The operator upon receiving a call will not use the plug -
on the operator’s set, but answers with the operator’s cord on the
switchboard. This set may also be used for use with a type EE-2 |
unit switchboard as follows: The operator’s cord on the set must be |
removed and replaced by a two-conductor cord similar to the opera-
tor’s cord on the switchboard of type EE -2 units. The two conduc- |
tors of the cord are connected to the T and R terminals of the opera-
tor’s set and the R and S terminals of the operator’s set are con-
nected together. When this change has been made, the operator
upon receiving a call will answer with the plug on the operator’s set;
the operator’s cord on the switchboard is not in use. .

16. The method of operating, after either of the changes have been
made, is practically the same as when using a camp telephone as
operator’s set. After receiving the number desired the operator
removes the plug from the calling line, inserts it in the jack of the |
called line, throws the ringing and hstemng key of the operator’s set |.
to the lower nonlocking position, and rings with the hand generator !
of tlhie ‘operator’s set. Having received an answer from the called
party, connections are made by inserting the plug of the called line
into the ]ack of the calling line. On ascertaining that the two parties
are conversing the operator’s plug may then be removed.

INSTALLATION AND OPEBATION OF MONOOORD SWITCHBOARDS OF
TYPE EE—2A UNITS, NOT USING THE OPERATOR’S SET.

17. The general directions given in Par. 5 should be followed.
It is necessary to provide operator’s equipment consisting of a
small vibrating bell or buzzer, one or two standard dry cells, an
additional cord and plug, and a complete magneto-telephone.
‘The plug and cord may be taken from a unit not in use if there are no
oxtra ones on hand. The bell and dry cells are connected in series
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with the terminals on the switchboard marked NA. The terminals
of the cord are connected to the terminals of the operator’s telephone.
The tip is connected to one terminal and the ring and sleeve to the
other terminal. The method of operating is identical with that used
with the type EE -2 unit switchboard.

INSTALLATION AND OPERATION OF MONOCORD SWITCHBOARDS OF
TYPE EE-—2A UNITS, USING THE OPERATOR’S SET.

18. The general directions given in Par. 5 should be followed.
The only necessary connection to be made is to connect by suitable
wires each of the terminals of the operator’s set marked NA to the
corresponding terminals on the switchboard also marked NA. Proper
outside line protection should be used when necessary.

19. When the calling party turns the crank of his magneto, the
current passes through the line drop and the drop falls. The
operator inserts the plug of his set in the jack of the calling line and
ascertains the party desired. The key is in the normal (center)
position. The operator, upon ascertaining the party desired, inserts
the plug of the calling line into the jack of the called line and turns his
generator crank. The series buzzer should sound. If it does not,
the circuit is broken either on the line to the called party or in the
apparatus of the central. If necessary, the operator may ring the call-
ing party, To do this, he throws the key to the lower position and
turns his generator cra.nk When connections have been esta.bhshed
the operator removes his plug. -

20. When it is desired to use the night alarm, the key of the opera-
tor’s set is thrown to the upper position. This breaks the circuit’ of
the battery through the telephone transmitter and connects the
battery to the top and lower brass bars of the switchboard through
the night-alarm buzzer. The falling of any shutter on the switch-
board closes the circuit from the top to the lower brass bar of the
unit and the night-alarm buzzer sounds. When summoned by the
night alarm, the operator must throw the key to the center position
before answering the call.

OARE OF MONOCORD SWITCHBOARD OF TYPE EE -2 UNITB

21. Care must be exercised when a board is installed to make sure
that the frame is in a vertical and level position. When assembled
at the factory, all adjustments are made with the board in a vertical
position, and all operations conducive to satisfactory service depend
on this prerequisite being observed.
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22. The line signals of monocord switchboards are of the gravity
type and require careful adjustment. Any adjustment further
than that done at the factory should be made by an expert who
is thoroughly familiar with this work. During transportation
and installation of the board the line-drop shutters should be held
closed by the flat spring provided.

23. The burning out of a fuse when excessive current comes in
on a line is detected by an open circnit on that line. A bad fuse
generally shows up plainly against the white background on the
panel. However, if it is not possible to see whether or not the fuse
is burned out, the line may be short circuited momentarily by means
of a piece of bare copper wire placed across the two line terminals.
The operator’s plug is then inserted in the jack of the unit under
test and the magneto crank turned. If the fuse is burned out, the
crank will turn over easily; if not, it will turn hard, indicating that
the open circuit is elsewhere on' the line. A burned-out fuse should
be replaced immediately in order to keep all lines working. Several
spare fuses should be kept on hand at all times, but in case no fuse
is available a strand of small copper wire may be connected between
the upper and lower fuse clips. To remove a fuse, take the bottom
metal cap of the fuse between the thumb and finger and push upward
against the spring holder on the line terminal block, at the same
time pulling outward. To install a fuse, hold it in the same manner
and put the upper end of the fuse in the upper spring contact, forc-
ing it upward until the bottom end will slip into place.’ '

24. Care should be taken to keep the small air gap between the

topthed lightning arrester and the line terminals clean. If this
precaution is not taken, and the air gap is allowed to clog up with
dust and dirt, it will introduce a leak to ground or between wires
with resulting poor transmission.
- 25. All mounting screws and all wire connections should be l_:ept
tight. Whenever a unit is damaged, it should be replaced by another
one, the damaged unit being sent for repair. To remove a umit
from the frame, it is only necessary to disconnect the line terminals
and remove the top and bottom screws which engage the brass bars
behind the board.

26. In handling the switchboard cords they should be gra.sped
by the plug, not by the cord. The connection of the wires to the tip
and sleeve of a plug will break if subjected to undue strain or abuse,
and by taking hold of the plug when inserting it and pulling it out,
the likelihood of breaking the internal connections and wearing
out the wires will be reduced to a minimum.
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CARE AND ADJUSTMENT OF MONOCORD SWITCHBOARDS OF TYPE EE —2A
UNITS AND OF MONOCORD-SWITCHBOARD OPERATOR’S SET.

27. Many parts of the discussion of the care and adjustment of
Type EE-2 units in Pars. 21 to 26 are applicable, and these
paragraphs should be read in this connection. Care should be
taken to see that the operator’s sets are equipped with fresh batteries
at all times. If the set is packed for any length of time, both bat-
teries should be removed, as local action very often sets up in these
cells. This is liable to corrode the terminals and possibly other
parts of the instrument.

28. Periodical tests should be made to ascertain if the operator’s

set is in proper working order. If it is found that the conversation
cuts off from time to time, it may be due to a broken operator’s cord,
which can be tested by means of short circuiting the end of the plug,
listening in the receiver,shaking the cord, and if it is a swinging ‘“open’’
. a grating noise will be heard. The receiver cord may be tested
by disconnecting the cord and receiver from the set and connecting
the cord terminals to a cell and shaking the cord throughout its length.
If the receiver cord is partially broken, there will be a grating noise
in the receiver. If the receiver cord is entirely broken, there will
be no click in the receiver when the connection of cord and battery
is made or broken. The transmitter circuit may be tested by short
circuiting the T and R cord terminals and tapping lightly on the
transmitter. This will be distinctly heard in the receiver if the
talking circuit and battery are in good condition. The night alarm
may be tested by short-circuiting the binding post marked NA and
throwing the switch to the upper or locking position. This should
cause the buzzer to operate. The generator circuit may be tested
by short circuiting the R and S cord terminals, leaving the key in
. the center position. If the generator circuit is in proper condition,
turning the generator crank should cause the series buzzer to respond,
- and it can also be heard in the receiver.
29. When packing the operator’s set for storage or transfer, the
" batteries should be removed, the transmitter should be folded down
against the front of the switchboard, the battery switch should be
~ turned to the off position, the operator’s cord and receiver should be
. stored in the lower compartment of the case, and the case closed and
locked.

Questions.

(1) What are the more important advantages of a monocord switch-
board, type EE-2A over type EE-A? (Pars. 9 and 11.)

(2) What are the principal items included in the monocord-switch-
board operator’s set? (Par. 12.)
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(3) What special care should be taken of the drop shutters both when
installing the board and when transporting it to a new position? (Pars.
21-22.)

(4) How are the fuses tested? (Par. 23.)

(5) How 18 a bad fuse replaced? (Par. 23.)

(6) What should be done if there are mo spare fuses available?
(Par. 23.) .

(7) Why s it important to keep the air gap between the lightning
arrester and the terminals clean? (Par. 24.)

(8) What should be done in case one unit only 18 damaged? (Par. 25.)

(9) What special care should be taken in handling the switchboard
cords? Why? (Par.26.) .

(10) How 1is the operator’s set tested to see if it 18 in good working
order? (Par. 28.)
 (11) Just how should the operator’s set be packed for storage or
transportation? (Par. 29.)

(12) If a’number of switchboards and operator’s sets were being issued
for field work, just what points should be specially, examined and in
what order?
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TELEPHONE NETS.

1. One telephone central alone would simply give service between
local subscribers; that is, officers around the same headquarters.
Therefore a telephone central is merely one part of a whole telephone
system. At each headquarters there is a central with trunk lines
connecting to other centrals, and local lines extending to various
officers at that headquarters. This enables any local subscriber to
call any) other subscriber in the ltelephone net. Fig. 35 illustrates
- what an Infantry brigade telephone net might be during a battle.
- The circles indicate centrals and the dots indicate local telephones.
Trunk lines are the lines between centrals, and local lines are the lines
from a central to local telephones. , '

1 BN

co.

MESSACE
CENTER

CHIEF OPERATOR RL-P-2224
Fig. 356.—Diagram of an Infantry brigade telephone net.

2. The operating section, installs the switchboard at a central and
also installs such local telephones as are necessary at that head-
quarters. Monocord switchboards are used at all centrals below
division headquarters; at a brigade headquarters a 12-line monocord
switchboard is usually installed; at a regimental headquarters a 12-
line monocord switchboard is also usually used; at a battalion head-
quarters a 4-line monocord switchboard is used. All units must
have additional switchboards to use when advancing in order that
the continuity of telephone service can be maintained. The installa-
tion of a monocord switchboard is prescribed under Unit Operations.

3. The chief operator’s telephone is for the use of the switchboard
chief operator, or any other member of the communication personnel;
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it is used as an information and service telephone so that the operator’s
telephone or operator’s set will not have to be used for service madtters.
The chief lineman will also use this telephone when issuing orders or

instructions to his linemen. This telephone should be located far |
enough from the switchboard so that in giving orders to and directing |

linemen the use of this telephone does not interfere with the switch-
board operator.

4. The installation of local telephones consists of running a properly |.

protected line from the central to wherever the subscriber is located
and attaching a telephone to the end of the line.

* 5. a. The priority in which telephones are installed at a command |.

post varies with the situation and with the orders of the commander.

The message center is the first office connected by telephone. Other |-

telephones are installed normally in' the following order of priority:
(1) The commander and his chief of staff or executive.
(2) The signal officer.
(3) The plans and training officer.
(4) The intelligence officer. .
(5) The supply officer. '
(6) The adjutant. -
(7) A general utility telephone for the use of ofﬁcers whose offices
are not connected by telephone.
(8) Other staff officers and activities as necessity requires.
b. In small commands, such as battalions, regiments, and brigades,
one telephone may serve two or more staff officers.
c. At the rear echelons of units telephones are installed as
necessity requires.
Questions.

(1) What is the chief operator’s telephone? Where is it located and

by whom is it used? (Par. 3.)
(2) What is the. order of  priority for installing telephones at a com-
'ma,nd post? (Par. 5 ) _
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CODE NAMES AND TRAFFIC RULES.

1. In a telephone net there are a number of centrals as noted in
Information Topic No. 5. These centrals are almost always located
at or near a headquarters and are therefore known by the name of
that headquarters. For example, the central at the First Brigade
is known as the First Brigade central, etc.

2. It can be seen that there would be some rather long names, as
for instance; First Battalion, First Infantry. Also there are local
lines to subscribers at each station. Suppose a subscriber wanted
the message center at the Second Battalion, Second Infantry; he
would have to give all that long title to the operator. Therefore
for simplicity, accuracy, and speed, a telephone code is usually used.
This code is not for purposes of secrecy.

3. A telephone code has two parts, code names for organizations
and code numbers for officers and offices at each headquarters. For
example, suppose the code name for the First Brigade is Mobile,
then the commanding officer of that brigade is Mobile -1, the brigade
adjutant is Mobile -2, and so on, each officer being given a number
which is added on to the code name of his organization when calling
forhim. These code names and numbers are used exclusively by both
subscribers and operators when calling for other centrals or subscribers.

4. An example of a telephone code for a division is shown below.

Telephone code—First Division.
ORGANIZATIONS.
Unit. Code name. Unit. Code name.
Heagquarters, 1st Division . Magic. 1st Field Artillery Brigad
Special troops, 1st Division. Magpie. Continued. .
Headquarm Company’ 1st Field Al'tll.lel' Yeeooo Metal.
1st Division. . .... J. Makepeace. ;ffg‘ff;‘?”"" - ﬁf’;?ior-
a1s . R attalion. .. ... iddy.
1ot Military Police Gom- 2d Field Artillery...... Minute.
PADY.coooneeennne-- y 1st Battalion....... Mirror.
1st Ordnance Company. Mandate. 2d Battalion. . .. .. Mitten.
Service Company, 1st 1st Brigade (Infantry)...... Mobile.
Division........... Maple. 1st Infantry............ Modern.
1st Signal Company.... Market. 1st Battalion..... .. Mogul.
1st Tank Company. ... Mason. 2d Battalion...... Mohawk.
Division Air Service, lst 3d Battalion...... Molar.
Division. . - ............ Massive. 2d Infantry. .......... Moment.
1st Engineers (combat)..... Master. 1st Battal} on....... Monarch.
1st Battalion......... Maxim, 2d Battalion. ... . Mortar.
2d Battalion.......... Mecca. . 8d Battalion. . .. .. MOS?S’
. Lo 2d Brigade (Infantry)...... Motive.
1st Medical Regiment. ..... Medford. 3d Infantry. . ......... Mountain.
Ist Ambulance Batta- 1st Battalion.... ... Murmur.
Hon................ Melon. 2d Battalion...... Muscle.
1st Hospital Battalion.. Memphis. 3d Battalion. . .. .. Mustane.
1st Sanitary Battalion.. Mentor. 4th Infantry. . . ....... Muster.
Divigion train, 1st Division. Mercy. 1st Battalion....... Mutton.
1st Field Artillery Brigade . Mermaid. 2d Battalion...... Myron.
Ammunition train..... Mess-Kit 34 Battalion. . .... Myrtle.
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Telephone code— First Division—Continued.

OFFICERS AND OFFICES.

Name. Code No. Name. Code No.
Commanding officer................ 1| Chaplain. ... ..c.cciviciapenaaen.. 19
Adjutant (not G-1).....cccvnenn.... 2 | Postal officer. ......cceeeceeraca.. 20
Chief of staff, C. of S., or executive Quartermaster (not the supply officer) 21

officer. . ...ooeiiiiiaiiiiiiiiat. 3 | Chief of artillery, or artillery officer. 22
G-1, administrative officer.......... 4 | Contactofficer. .. ....ccveeennne.. 23
G-2, intelligence officer. . .......... 5| Gasofficer. ... ..ooiiiiiiaiiiana.n 24
G-3, operations officer, or plans and Liaison officer. . ......cciiiaaaa.. 25

training officer. ... .............. 6 | Munitions officer. .. . .............. 26
G—4, supply officer................. 7| Pigeonloft. . ... .. ...o.oooi.iil. 27
Ordnance officer. .................. 8 | Provost marshal, commanding of-
Inspector. ...cocveeevnnneniannnn. 9 ficer, special troops or headquarters
Signal or communication officers.... 10 commandant.........ceeiianiann. 28
Message center. . .........ocoaaonn 11 | Radiostation.....cocvueeneinnnnnns 28
Machine-gun officer or machine-gun Reconnaissance officer. . . .......... 30

and howitzer officer.............. 12 | Telegraph officer.................. 31
Aid-de-camp. ......oieeiiaaa .. 13 | Telephone chief operator, ‘‘trouble”
Aviation officer........c.......... 14 or ‘‘complaintsa” or ‘‘service .
Engineer officer.........ccceaen..... 15 phone”. ... . .cciiiiiiiiiqee.. 32
Surgeon or medical officer.......... 16 | Veterinarian......cccoeevucevecnannns 33
Judge advocate. ... ............... 17 | Public telephone. ......ccocueuannn 34
Finance officer. .. ................. 18

5. The switchboard operator must be a specially trained man. His
work requires his constant attention. Accuracy, speed, and courtesy
are his chief requirements. His attention must not be taken from
his work by unauthorized conversations.

6. The switchboard operator should not hold unnecessary con-
versations with subscribers. The operator’s duty is to connect
subscribers with the least possible delay. If he stops to hold a con-
versation with a subscriber, some other calling subscriber will be
delayed. Any inquiries about the central or the telephone service
should be referred to the chief operator and other inquiries to the
message center. There are always a number of unwarranted com-
plaints that will be made to the operator. He may even be repri-
manded by some officer subscriber when he does not deserve it.
In every case he should refrain from argument and unnecessary
conversation. He should be courteous and give the subscriber the
connection desired as quickly as possible. If he has been treated
unfairly by any subscriber, he may report this to his next superior.

7. Normally the operator answers calls in the order that they come
in and does not disturb a connection until the subscribers are finished
with their conversation. There are cases, however, when this pro-
cedure can not be strictly followed. One case is when several drops
fall at the same time; another is when an urgent call is placed for
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a busy line. It is evident that some set rule must be followed.
In the first instance given above, the priority goes to the higher
unit calling. For example if three drops at a division central fall
at the same time, one from corps, one from a subscriber at division,
and one from one of the brigades, the operator answers the corps
call first. The second instance in priority is when it is necessary
to put through urgent calls for certain officers. Normally the officers
allowed priority in a division are:

Commanding general.

Chief of staff.

Operations officer. :
Likewise, the same priority exists for the corresponding officers of
brigades and lower units.

8. In each case the operator will interrupt a call to put through an
urgent call for one of the above officers only after he has notified that
officer that theline wanted is busy and has received instructions to
put the call through immediately. He will then interrupt the conver-
sationbysaying, “I must interrupt—priority call.” The personsusing
that line will immediately hang up, and the operatorwill proceed with
the connections for the priority call.

9. If one priority call is to interrupt another priority call, the op-
erator will first ascertain if the second officer calling has authority
to interrupt the first call. If so, he will interrupt in the same manner
as before, adding after the words “ priority call” the code designation
of the officer calling, as “Table-1.”

Questions.

(1) Why 18 a telephone code used in the field? (Par. 2.)

(2) What s the system by which such a telephone code s constructed ?
(Pars. 3 and 4.)

(3) What order of priority should the operator observe in answering
calls? (Par.7.)

(4) When is an operator justified in beaking in and interrupting a
telephone conversation? (Pars. 8 and 9.)
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TRAFFIC AND CIRCUIT DIAGRAMS.

1. It is necessary in order to install a telephone system in the
field to have a line-route map and a circuit diagram; the line-route
map simply shows the geographical location of the centrals, the
number of circuits laid, and the route taken without giving the
electrical connections. The circuit diagrams show the actual con-
mnections, the number of circuits, and the code names of the centrals;
also the numerical designation of the circuits. An example of a
circuit diagram shown in Fig. 36.

MODERN MOaUL

MAGIC MoBILE: s MONARCH
[ == e e
[ o8, T 1 ot >
F o5 = |
ok MURMUR
D ers
RLP-2219

MOTIVE MUSTER MUTTON

Fig. 86.—Circuit diagram of a division telephone net.

2. It can be seen by examining Fig. 36 that where a circuit
goes into a switchboard it is shown like A in Fig. 37; where it
simply goes through the line terminal strip and does not go into
the switchboard it is shown like B or C in Fig. 37. Each circuit
that comes to a terminal strip should be tagged with its number
as given on the circuit diagram.

3. It is the duty of the operator to connect one subscriber to
another when the first calls, in the shortest possible time and by using
the least length of the axis. Itis not always possible to get prompt
service over the shortest circuit as this circuit may be busy, so it
then becomes necessary to route the call over a different circuit
or set of circuits. To assist the operator in handling a large volume
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of business, he has before him a sheet showing the circuits over
which the various centrals and organizations can be reached. This
may show the circuits graphically, or it may be in the form of a
tabulation, or it may be both. Such a sheet is called a traffic
diagram.

4. The traffic diagram is made up from the circuit diagram for
the convenience of the operator so that he can readily see how many
circuits he has to other centrals and thereby route his calls by the

‘ RLP-2221
Fig. 87.—Conventional symbols for the circuits entering and passing through cen'rals.

L
OiFie
Fig. 88.—Traffic diagram of a division telephone net.
most direct route, or in case of circuits being busy or out of order,
by alternate routes. The traffic diagram of the above circuit dia-
gram is shown in Fig. 38. There is one mistake in Fig. 38; see if you
can find it.

5. Refer for a moment to the traffic diagram shown in Fig. 39.
Magic—11 calls Motive—11. The usual routing would be direct to
Motive, but at the time this line is busy. The Magic operator
then calls Mobile and says “Motive—11.” The Mobile operator
calls Motive on the lateral; and repeats ‘“Motive—11.” The Motive
operator calls Motive — 11, and when they have answered, says ‘ Here’s
your party,” and the connection is completed.
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6. The method outlined above makes each operator responsible
for the route to be followed only as far as the next central. Of
course, he is responsible that the call goes through and that the
circuit is held until the call is completed or a report is received
that all lines are busy; but it does not put excessive routing plans
on any one individual person.

RL-P-£222

|
E_

Fig. 39.—Traffic diagram of a division telephone net.

7. It is the duty of the operator to handle calls promptly, and
the more satisfactory the service he renders the better operator he is.

Questions.

(1) How will the circuit diagram be of assistance in installing a
telephone system in the field? (Pars. 1 and 2.)

(2) Just how can the operator decide upon the best method of rout-
ing messages over a busy and congested system? (Pars. 3, 4,6, and 6.)
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THE STATION LOG AND THE TEST AND TROUBLE RECORD.

1. At each telephone central & record is kept which is known as
the station log. This record is kept by the switchboard operator
under the supervision of the chief operator. The station log should
cover the following points:

a. Time station opened.
b. Time station closed.
¢. Time of connecting or removing a circuit.
d. Interruptions and how long circuits are out of order.
e. Schedule of operators.
f. Signature, with name of chief operator.
A sample blank form for a station log is shown below: .

SraTioN Loa.

11737 (0« T Y
Opened: ....... (Place.)...... (Date.)...... (Hour.) | Closed: ....... (Place.)...... (Date.)...... (Hour.)
Schedule of Operators: c....cceeeceeccacecacecccscecsccnacccase
Interruptions of
t Time Time Nature of
No. 1. connected. | removed trouble. Remarks
From— To—

Signature of chief operator.

2. In addition to operating, it will often be necessary for the
operator to make tests on the lines from his switchboard; this is
especially true at lower units. Each circuit should be tested every
half hour or less, as orders require. The operator when he is in
charge of testing, keeps the test and trouble record. The operator
(for example, at “Magic’) tests each circuit simply by ringing the
next station; when the next station answers, the operator testing
simply says, ‘“Magic testing,” and goes on to test the next circuit.
If conversation is going on over a circuit at the time for a test, nat-
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urally the circuit is all right, and the operator does not test it. The
operator should never interrupt a conversation to make a test.
In case of trouble, he notifies the chief operator, or if the chief oper-
ator is not present he notifies the man in charge of the linemen.
When the trouble is cleared, it is reported to the operator who records.
time cleared, by whom, and the nature of the trouble. The operator
does not enter anything on the test and trouble record unless there
is trouble of some kind. A sample blank form for a test and trouble
record is shown below:

TxsT AND TROUBLE RECORD.

3. The troubles that occur on field lines are usually very simple.
In active operations lines in forward areas are frequently broken by
shell fire and traffic, which, of course, makes it necessary to keep up
a constant testing and repairing of the circuits. This may be par-
tially obviated by trying to avoid shelled areas and putting wires.
out of the way of traffic; special care should be taken at road cross-
ings to either bury the circuits or put them overhead. Troubles
may sometimes occur, especially in rainy weather, from faulty insu-
lation of the wires. In that case it is best, if possible, where much
trouble occurs, to lay new circuits of good wire.

Questions.

(1) What is the station log? What items should be entered thereint
(Par. 1.)

(2) When and by whom should circuits be tested? (Par. 2.)

(3) What record should be kept of tests? (Par. 2.)

(4) What should the operator do in case of trouble? (Par. 2.)

(5) What precautions should be taken to avoid trouble? (Par. 3.)
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board is set up for operation, it is supported by four legs which are
telescopic and consequently adjustable. The cord weights and
cords are allowed to hang through an opening in the bottom of the
case, in the usual position of the cords of the ordinary commercial
switchboard. The rear of the switchboard case is hinged, which
when opened permits access to & very compact form of telephone.
line protectors. Each protector consists of two carbon block light-
ning arresters and & suitable fuse. A 40-pair cable, with necessary
terminal strips attached, should be provided for use with this switch-
board; this cable is brought in through the trap door at the bottom of
the case and connected to the switchboard by means of the Fahnstock
clips associated with the protectors. The transmitter is of the sus-
pended type and is supported by a metal arm which folds back and
locks when the switchboard is not in use. The receiver, which is of
the watchcase type, is provided with a headband and plug for con-
necting it to the switchboard. A rim wind clock is mounted on the
front of the switchboard.

3. When the switchboard is prepared for shipment or storage, the
cable is detached from the rear of the board. The legs are removed,
telescoped to their shortest length, and placed in the rear of the case
in the space provided. The cord weights and cords are placed in the
compartment provided for that purpose. The switchboard when
prepared in this manner resembles a chest.

4. When prepared for a short movement, such as caused by a
movement of the command post that it serves, the switchboard is
prepared as described above, except that the cable need not be re-
moved, the switchboard being laid on its side or rear so as to allow
the trap door at the bottom, through which the cable passes, to
remain open. :

5. The switchboard is prepared for service by releasing the latches
on the left side of the case and opening the rear door. (See Fig. 41.)
When the door is opened, the hook which holds the hinged wood
cover on the inside of the door must be released. This enables the
four telescopic legs to be removed. The wing nuts on each leg are
then released and the legs placed in position, care being taken to see
that they fit properly into the slots in the case. The legs can be
adjusted to any height desired. The front of the case is removed by
releasing the four snap latches; this exposes the face of the switch-
board and the key shelf. The trapdoor in the bottom of the case is
then opened, and the cords and weights are pulled down so as to hang
in a vertical position. A ground rod is driven into the ground and
connected to the clip provided on the protector panel.
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the listening key (front key is pushed away from him) corresponding
to the cord used, which connects the operator’s set to the cord and
to the calling party. He ascertains the number desired from the
calling party.

11. Having ascertained the number desired (the called party),
the operator places the front plug of the same cord, which was used in
answering, into the jack connected to the line of the called party,
and throws the listening key into the ringing position (key is pulled
toward him) and turns the generator crank. This rings the called

- party, at the same time disconnecting the calling party in order to

prevent ringing back in his ear. If the call is more than one ring,
the signal is made by operating the key the desired number of times,
meanwhile turning the generator crank. The key when released by
the operator springs back to its normal center position and the two
parties are connected. The operator can then supervise the con-
nection by merely pushing the listening key pertaining to the cord
circuit in use, which bridges his set across that cord circuit.

12. When the plugs are placed in the line jacks of the two parties,
the line-drop magnets are automatically cut out of the circuit, and
the line drops will not fall even though one or both parties ring again.
The clearing-out magnets, of which there is one for each pair of cords,
are bridged across the cords. They are energized when either party
rings off, allowing the clearing-out drop to fall, thus attracting the
attention of the operator. The operatorshould, however, always chal-
lenge before breaking a connection, for the falling of the clearing-out
drop may mean that one of the parties has rung his telephone in
order to get the operator back on the line for some reason.

13. After the clearing-out drop has fallen and the operator has
challenged twice without response, he breaks the connection by
removing both plugs and allowing the cords to slip back in their holes.

14. If for any reason it becomes necessary to ring back on the
calling party, this can be done by pushing the ringing key (rear key)
away from the operator and turning the generator crank. This dis-
connects the called party during the ringing and rings the calling
party. This should only be done after the operator has ascertained
that the calling party has left his telephone.

15. A night alarm is provided in this switchboard for use at night
and during slack periods when it is not necessary for the operator
to be constantly on duty in order to answer calls. It is connected in
for use by means of the key lever located on the face of the board
in the lower right-hand corner; when this is done any drop in falling
makes the necessary connection and operates the alarm.
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LINE AND NIGHT-ALARM CIRCUITS.

16. Fig. 43 shows the line circuit and the.auxiliary night-alarm
circuit. The line circuit is as follows: From the tip (T) side of the
line, through jack springs 2 and 5, through terminal 7 of drop magnet,
thence through winding of drop, through jack springs 4 and 3 to ring
side of line (R). When the generator of the calling party is operated,
the alternating current follows the path just described, causing the
drop armature to rapidly move forward and backward and allows the
drop to fall, thus attracting attention to this particular signal. The
inner face of the signal displays a number corresponding to the asso-
ciated jack. The drop in falling closes the night-alarm circuit at 8.

TO LINE
R ‘ 3 }
00D 8
T VvV I BATT.

NA-
—
S—

;7 @) -

SIGNAL

.

S—El o

RL-P-2352
Fig. 43.—The line and night-alarm circuits of a camp-type switchboard.

When the night-alarm key 9 is in the operated position, the local
battery flows from the positive terminal, through the key springs 9,
through magnet of bell 10, through contact 11, through the drop to
the negative terminal of the battery, thus causing the bell to ring.
Restoring the drop opens the circuit and silences the bell.

CIRCUIT WITH OPERATOR' ANSWERING, KEY IN LISTENING POSITION.

17. Fig. 44 shows the circuit, when the operator is answering a call
with the key in the listening position. The circuit is as follows: From
tip T side of line, through jack springs 2, through tip of cord, through
key spring A, through inside spring B, through spring C, through
spring D, through contact spring E, to operator’s receiver, through
receiver to one side of secondary of induction coil, through coil to
contact spring F, through spring G, through spring H, through spring
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I, through spring L, to sleeve of jack 1, to ring side of line R. It
will be noticed that the clearing-out signal is bridged across the
answering cord at the springs B and I.

18. The operator’s transmitter circuit (full detail is not shown)
is from local battery to transmitter, to primary of coil, through
primary winding, through spring J, through spring K, to battery.
The springs J and K are operated by the rubber contact piece between
springs E and J when the key is in the listening position, in order to
prevent a waste of current from the local battery when the operator’s
set is not in use.

KLe*r=430V

Fig. 44.—A circuit diagram showing the operator answering a call, with the front key
in listening position, on a camp-type switchboard.

CIROUIT WITH THE OPERATOR’S OALLING KEY IN THE RINGING
POSITION.

19. Fig. 45 shows the calling end of the operator’s cord circuit with
the ringing key in position for ringing the called party, the operator’s
calling plug being in the desired jack. Turning the crank of the
generator closes the contact on the automatic shunt circuit, placing
the generator armature across the cord circuit. One side has a
buzzer in series with the generator to notify the operator when the
circuit is closed. When the listening key is pulled forward into the
ringing position and the generator crank turned, the circuit may be
traced as follows: From tip side of line T of front cord, through
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contact springs C and N, to contact spring A, through series buzzer,
through generator to contact spring L, through contact O, to ring
side of line R. It may be seen that during the ringing the calling
party (rear cord) is disconnected. Releasing the key opens the gen-
erator circuit and places the clearing-out drop across the cord circuit.
The completed circuit for a conversation is as follows: From sub-
scriber, through line jack, through answering cord, through calling |-
cord, through line jack to subscriber.

‘RL-P-2381

Fig. 46.—A circuit diagram showing the operator calling a subscriber, with the front
key in the ringing position, on a camp-type switchboard.

Questions: '

(1) Under what circumstances 1s it necessary to use a camp switch- |
board? (Par.1.) |

(2) How 1s the camp switchboard prepared for storage or transporte- l
tion? (Pars. 3 and 4.) '

(3) How s the camp switchboard set up and prepared for service! l
(Pars. 5,6, and 7.) :

(4) How does the operation of this type of switchboard differ from !
that of the monocord type? (Pars. 9, 10, 11, 12, 13, 14, and 15.) '
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, PREFACE.

The Telephone Switchboard Operator Instructors Guide includes
the following:

1. The text of the various Unit Operations just as they appear in
the Students Manual, but printed on blue paper.

2. The Information Topics, printed on yellow paper, just as they
appear in the Students Manual.

3. Material prepared for.the assistance of the instructor who i
teaching a class in this particular subject, which is printed on white
paper. The list of illustrations for the instructors section is separate
from the students section and appears on page VII.

This Guide contains an analysis of the methods of giving instruction
to telephone switchboard operators on equipment used by the combat
units of a division up to the point where such operators participate
with linemen, message center personnel, and others in combined
section field training. The work has been laid out for the student
to do step by step, together with such questions as will lead the
student to think and to experiment, and the instructor to lead his
students in this process.

This Guide leaves the officer commanding a signal communication
unit free to direct and improve the character of instruction, rather
than to spend his time preparing a schedule, texts, etc.

The requirements which this Guide must fulfill are:

a. It must analyze the steps in training telephone switchboard
operators in the combat units of a division up to the point where the
joint training of the several sections of a signal communication
platoon takes place, so that officers, in time of war, can quickly train
such men for duty with combat units in the field.

b. It must provide .directions for the students to follow these
steps, and such directions for the instructor as will permit him to
train efficient operators in a minimum time.

¢. It must provide tests so that instructors can determine the
progress of their students, and when the course is completed to deter-
mine their proficiency, so that the term ‘telephone switchboard
operator’’ shall come to mean, just as ‘“expert rifleman’ means, a
soldier who can do certain things in a certain time with a given degree
of accuracy. :

d. The instruction so outlined must be of such a nature that it
can be given under conditions as they exist in the service.

e. It must provide a method of instruction for our peace-time
Army—Regular, National Guard, and Reserve, and also for the
R. 0. T. C. and C. M. T. C., which requires no change of any kind
for the training of these specialists in the larger Army which a national
emergency may demand.

Notification of errors and suggestions for improvement of this
manual should be addressed to the Chief Signal Officer of the Army.
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TELEPHONE SWiTCHBOARD OPERATOR
INSTRUCTORS GUIDE.

INTRODUOTION.

1. Instructor’s Guide.—a. The instruction in this Guide is based
upon the principle that the student learns by doing certain things.
The student is accordingly brought into direct contact with tools and
equipment at the very start. Thus his interest is aroused from the
beginning, and he is consequently enabled by actual experiment as
well as by thoughtful attention to get a clear understanding of the
task and the principle involved.

b. A student must not only be able to do things; he must also
know the essential facts and information necessary for an intelligent
understanding of his work. ‘

¢. To determine just how much a student can do as well as to
find out just what he knows certain definite types of questions and
tests have been devised for the use of the instructor and are included
in the Instructors Guide.

2. Types of questions for Instructors Guide. ——The questions appear-
ing in the Instructors Guide may be of two types:

a. Questions to be asked by the instructor at the first assembly of the
class for each Unit Operation.—These questions should determine
whether theé students understand the directions, demonstrations, or
explanations. At this time no question should be asked that will
carry the men far afield, or which will divert their attention from the
immediate and specific operation in hand. :

Samples.

(1) How should the battery in the telephone, type EE—4, be tested?

(2) How should the fuses in the BD-9 be tested?

(3) Why should the circuits of the operator’s set and the switchboard
be tested as they are installed ?

b. Informal questions such as would be asked by the instructor as he
makes his rounds.—These should be such as are designed to help a
man who is experiencing difficulty in the doing of the operation
assigned, or who may need a clearer understanding of some phase of
the operation upon which he is engaged. Questions of this type will
be of immediate value in the completing of the operation. They will
differ from those described in Par. 2 a above, in that the knowledge
which has been secured in the first part of the operation is necessary
in order to answer the questions.
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Samples.

(1) Why not tilt the switchboard backward at the top?

(2) Whry are locks provided for the line drop shutters?

(3) If, after installing a switchboard, type BD-9, it was found that
one unit was bad, what should the operator do?

(4) When it is necessary to obtain a new unit should the operator
leave unanswered the calls that come in on the other three units while he
18 obtaining the new unit?

3. Types of tests for Instructors Guide.—a. The tests which
appear in this Guide are designed for three different purposes which
are indicated by the names applied to them. These three kinds of
tests are designated as: '

(1) Instruction Tests.

(2) Progress Tests.

(3) Proficiency Tests.

Each of these is described in greater detail below in paragraphs 4
to 10, inclusive.

b. The questions and problems of each of the above three types of
tests naturally divide themselves into two classes, which for simplicity
are called:

(1) Performance Tests.

(2) Information Tests.

Throughout this Guide all Performance Tests are labeled A and all
Information Tests are labeled B. Each of these is described in
greater detail below.

4. Instruoction Tests.—A brief and informal test is given at the
end of each teaching period or upon the completion of each Unit
Operation. This is known as an Instruction Test. As the name
implies, it is a device to aid instruction and may be used for the fol-
lowing purposes:

a. To determine if the student has correctly followed directions
for the unit operation.

b. To determine if he understands the application of the principles
taught to actual conditions as they may arise in the field.

¢. To call special attention to those facts or processes which it ig
most important for him to know.

d. To arouse the interest and curiosity of the student.

e. To build up the spirit of competition. Students should be
encouraged to look upon an Instruction Test as a game rather than
an examination.

(f) To improve the quality of instruction. Any attempt to
measure improvement in teaching requires a frequent and regular
measurement of the student’s understanding of what he is being
taught.
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(¢9) To adapt instruction to individual needs. Without the aid of
some such device as the Instruction Test it is not easy to locate the
deficiencies or difficulties of each individual student.

" (k) To bring immediate aid to the student who needs it. On the
other hand an Instruction Test will also indicate the point beyond
which further teaching or additional practice is unnecessary.
Samples. ’

See the Instruction Tests which have been prepared for the various
Unit Operations.

5. a. If Instruction Tests are properly handled the instructor may
find that some of the students have not profited as much as they
should from the laboratory work and instruction. Under such
circumstances the instructor can change his methods to fit individual
cases. These tests bear the same relation to signal communications
men that close order drill, sub-caliber practice, and range firing bear
to another type of military training. Instruction Tests also require
frequent repetition if a standard of proficiency, equivalent to that
obtained in other types of military training, is to be established. An
Instruction Test, particularly the performance part, thus becomes a
valuable device for purposes of drill and should be frequently used
with this end in view.

b. In many instances the instructor in charge of the class may not
wish to include an examination on both the know and the do parts of
a Unit Operation in the same Instruction Test. In such cases it is
allowable to divide the Instruction Test, examining for performance
at one period and for information at another.

6. The Instruction Tests, as given in this Guide are samples only.
The instructor should devise others similar to the samples given.
Questions which admit of one or more answers, and which tend to
produce a discussion, even if they have previously been made use of,
should be collected and included in the Instruction Test.

7. Instruction Tests may be scored by the instructor, or, better,
by the students themselves. In the latter case, have the students
first exchange papers, and then require them to score the test from
correct answers given out by the instructor. The tests should then
be collected and carefully studied by the instructor for the purpose
of determining in just what particulars each individual student is
lacking.

8. Progress Tests.—a. Progress Tests differ from Instruction Tests
(which are given on the completion of a single Unit Operation) in
that they are given at the end of a group of related Unit Operations.
A Progress Test marks the point at which there is a more or less
distinctive change in the subject matter, or where further practice
or instruction on the know or do things in that group will not be
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continued unless the progress test should indicate failure on the part
of the student to meet the requirements specified. Successful com-
pletlon of a Progress Test should indicate that the student is capable
of using the principles covered in combination with new or different
ones.

b. Progress Tests should be used by the instructor:

(1) As an aid in determining upon the completion of any group of
related Unit Operations whether the students are making satisfactory
progress. The instructor will thus not need to wait until Proficiency
Tests are given to determine whether students are ready to take up a
new group of related Unit Operations or whether they must have
additional work on the group just covered.

(2) To find out how accurately and quickly the student can per-
form specified operations, and to discover in what particular things
students are below proficiency. An opportunity is thus provided to
bring students up to the required degree of expertness.

(3) To prepare the student for proficiency tests and for field work
The Progress Tests, as given in this Guide, show how such tests are
conducted and scored.

¢. Progress Tests are to be scored by the instructor and should be

systematically recorded. The score made by each student will at
once indicate whether he should be placed in a special class for addi-
tional coaching and instruction.
. 9. Proficiency Tests.—a. Proficiency Tests differ from Instruction
Tests and Progress Tests in that any Proficiency Test must cover the
entire range of instruction and operations given in this Manual which
is applicable to any given combat unit. Proficiency Tests are pre-
pared in the same manner in which Progress Tests are prepared.

b. Proficiency Tests are given at the completion of a course in this
Manual by instructors or unit commanders:

(1) To determine the character of the instruction given and the
proficiency of their men in this subject.

(2) To determine the relative proficiency of their men in this-
subject.

(3) To rate their men in this subject, if notation of the fact that
they have successfully completed this subject is desired on their
service records.

¢. Proficiency Tests may be used by higher unit commanders at
any time:

(1) For determining the relative proﬁciency of men in different
units.

(2) For determining which men must take instruction, in what
units they are located, and in what they are deficient.

. (8) For selecting men for various assignments which demand the
knowledge and skill which the instruction in this Manual provides.
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10. The details of a test.—a. Instruction, Progress, and Proficiency
tests should include both performance and information questions.
The first part (labeled A) should be made up of Performance Tests
only, and the second part (labeled B) should include as many of the
different types of the other five forms of questions as it is possible to
devise. These five forms of questions are described in detail, begin-
ning with Par. 12.

b. Tests should be given as frequently as possible, since they pre
pare the student for those varying conditions and situations that arise
in the field and which the students must learn to meet by their own
unaided efforts. The directions for preparing both parts of a test
which will fulfill these requirements are given below.

11. The performance part of any test.—a. In preparing the per-
formance part of any test arrange a list of those operations which
students are required to do, either for an entire class to perform at
one time or for each student to perform individually. The necessary
directions for carrying out the test should be included, together with
such other information regarding the conditions of the test as may be
needed.

b. The character and form of the Performance Test are most easily
understood by referring directly to the various tests which are dis-
tributed through this Guide. Suggestions for conducting each Per-
formance Test are given just preceding such tests and include a method
for scoring each of them. The points assigned to the different parts
of any particular Performance Test for the purpose of scoring are
based on the relative values of the different portions of the test with
respect to each other as determined by the best available opinions of
trained instructors. The total scores of the various Performance
Tests have been so arranged that the more important receive the
highest score and the lessimportant smaller scores. These scores have
been determined from the experience of all available trained instruc-
tors who have assisted in the preparation of this text.

c. Scoring system for all Performance Tests.

(1) The total score for a complete or perfect performance will
always appear under ‘“‘Scoring,” Par. No. (1).

(2) The partial score will always appear under ‘Scoring,” Par.
(2). If no partial score is allowed there will appear the statement
“No partial score allowed.”

(3) The zero score will always appear under ‘“Scoring,” Par. (3).

12. The information part of any test.—a. In preparing the infor-
mation part of any test:

(1) Make a brief, clear, and explicit statement of just what infor-
mation is required by the examiner on ‘“know’’ questions.
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(2) In order that there may be an equally clear, brief, and explicit
answer from the student provide a definite place on the examination
paper itself for such answers.

(3) Prepare questions covering the information which the students
are presumed to know and ask as many of these questions as the best
student in the class may reasonably be expected to answer during
the examination period.

b. Tests composed of questions of the kinds described in Pars. 13,
14, 15, and 16 are most satisfactorily administered and scored by
having the entire test typewritten, or mimeographed, and one copy
placed in the hands of each person to be examined. Or the test can
be placed on the blackboard or on large sheets of paper. In the latter
case, the sheets of paper can be used over again with the same or suc-
cessive classes, or different combinations of them can be made up and
used in proficiency tests. The time thus required to prepare the test
is more than compensated for by the ease and cconomy of time in
grading and scoring. Since the answer for each question will have a
definite place assigned for it on the examination paper, either at the
end of a line or on a particular dotted line, the grading or scoring of
papers may be done almost automatically by means of an approved
answer sheet.

¢. For clearness and convenience, the various types of questions to
be included in the information part of any test will be arbitrarily
designated as:

(1) Completion questions.

(2) Recognition questions.

(3) True-False questions.

(4) Single-word questions.

(5) Observation questions.

. d. In order to make clear just what is meant by the above, a very
simple problem, covering an important point in Unit Operation No.
1, will be put into question form and asked in five different ways.
The appropriate directions to the student will accompany each type
of question, as well as instructions for devising and scoring such
questions. These directions for devising information questions
apply in all cases and for this reason are not repeated for each test
throughout the Guide.

13. Completion questions.

a. SAMPLE: Directions to student.—Below is a sentence from which
a word has been omitted. This word which has been omitted is
indicated by a short dotted line, enclosed in parentheses, thus
(......). Fill in this blank space with a word which will make
good sense and at the same time be technically correct. A word

spelled with a hyphen, like armor-plated or back-fire, counts as one
word.
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The (.. ....) is the best stitch to use in lacing the cable connecting
the terminal strip to the monocord switchboard. Answer: Lock-
stitch (lock).

b. (1) In devising completion questions every omitted word should
be indicated by a short dotted line enclosed in parentheses thus
(R

(2) “A,’ “an,” and “the” are to be counted the same as any
other words. If two or more words in succession are omitted, each
omitted word is to be represented by a dotted line enclosed in
parentheses.

(3) Do not omit too many words nor unimportant words, as the
question then becomes a mere puzzle and not a real test.

(4) Do not make the sentences too long."

¢. In scoring, one point will be allowed for each numbered para-
graph of one or more sentences. One point will also be allowed for
each subparagraph (of one or more sentences) to which a letter is
assigned as a, b, ¢, etc. A satisfactory solution in each case will
consist in filling in all the blank spaces so that each sentence will
make sense and at the same time be technically correct.

14. Recognition questions. '

a. SampLE: Directions to the student.—Below is a sentence which
is unfinished. Following it are five answers. Select the one of these
which best fits the sentence or which makes the best sense and draw
a line under it.

The best stitch with which to lace the cable connecting the terminal
strip to the monocord switchboard is the—

granny lock thief loop Western Union

Answer: The word lock should be underscored.

b. In devising recognition questions:

(1) Give a choice of four or five possible answers, only one of which
is correct.

(2) Vary the relative position of the correct answers from line to
line, being careful to avoid any regular position or system for placing
the true answer among the other three or four.

(3) In order to test the student’s ability to discriminate, include
among the wrong answers some which are partly right or which
look like the correct answer.

¢. In scoring, one point will be allowed for each correct answer—
that is, for each word properly underscored.

15. True—False questions.

a. SAMPLE: Directions to the student.—Below is a sentence and
just after it the words “True’” and “False.” Read the sentence
carefully and if what it says is true, draw a line under the word
“True.” If what it says is not true, draw a line under the word
“False.”
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The best stitch to use in lacing the cable connecting the terminal
strip with the monocord switchboard is either the Western Union
or the loop stitch. True. False.

Answer: The word False should be underscored.

b. (1) In devising true—false questions, have approximately the
same number of true statements as false.

(2) Vary as much as possible the order in which true and false
sentences are presented. Do not put first all true statements and then
all false, but mix them up, avoiding any regular system.

(8) Test the student’s power of discrimination by purposely
wording false statements so that they will appear to be true.

(4) In devising a true-false test ask as many questions as conven-
iently possible. The purpose of this is to overcome any tendency
that a student will make points through mere chance by a number of
lucky guesses.

¢. The total score will be the number of questions correctly
answered. Other ways of scoring might be used for this particular
test, but this method is the simplest.

16. Single-word questions.—a. The question is carefully worded so
that the answer will consist of a single word, phrase, number, or
symbol. It is sometimes allowable to permit the use of more than
one word, but this should be avoided if possible.

SamPpLE: Directions to the student.—The following questions can  be
answered by a single word or phrase. Write the answer on the short
dotted line. .

What do you call the stitch Whlch is used in lacing the cable con-
necting the terminal strip to the monocord switchboard? _______._.

Answer: Lock (lock-stitch).

b. In devising single-word questions, be careful to call for answers
which can be stated as far as possible, by a single word, phrase,
number, or symbol.

¢. In scoring, one point will be allowed for each question correctly
answered, or for each statement properly completed.

17. Observation questions.—a. (1) For this type of question a
drawing of the equipment is placed on the blackboard, or on a large
sheet of paper. If more convenient, the equipment itself, instead of
a drawing, may be placed on a table with the parts labeled or num-
bered. In either case simple and direct questions like the following
are asked: ‘“What is the name of this part?” “What does it do?”’
“What is it for?” If the actual equipment is used it should be
plainly labeled with the number of the question, as, for example,
“Question No. 7.”

(2) Thus a section of cable properly laced or a drawing of it could
be displayed with a tag or an arrow or cross marked on it to indicate
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clearly what is meant. Beside the cable would be a label, ““ Question
No. 7”7 On the test paper would appear, “What do you call the
kind of stitch on the cable labeled ‘Question No. 7°%”’ “With what
do you make it?”’ “How far apart should they be?”’ *“When is it
used "’ eto. .

(3) A very important and useful variation of this test is to show
the equipment from which an essential part has been deliberately
left out or in which it has been improperly connected. The student
is asked to indicate on his test paper the names of parts designated
and to state whether there are any missing parts or wrong connec-
tions.

RAL-P-2007
Fig. 1-1G.

SaMpPLE 1: Directions to students.—In the corresponding spaces
provided below insert the names of the parts to which the numbered
arrows in Fig. 1-IG refer: R e

1o 2 il B iiiial.-
S ) J ,

SampLE 2: Directions to students.—If there are any wrong or miss-
ing connections in this figure, state what they are and how to correct
them. :

SampLE 3: Directions to students.—Fig. 2-IG shows the binding
posts of a monocord switchboard type EE —2—A units and an oper-
ator’s set. Complete the connections in Fig. 2-IG so that if a drop
falls on the monocord switchboard the night alarm of the operator’s
set will ring.
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4 QNAQ
§: N A
EE-2A
CORD  REC.
o0oe oo
RL-P-2602

Fig. 2-1G.

SampLE 4: Directions to students.—A student was required to con- -
nect a monocord switchboard to an operator s set so that the night
alarm would ring. He did it as shown in Fig. 3-1G.

o3 —ONA.— o 4 (.i
‘5 A A
EE-2
S s B
RLP-2603
Fig. 3-1G.

(a) If the student performed the operation correctly, write Yes
here .. _.__..

(b) If the student performed it incorrectly, write No here .. .. __ _._
and show how it should have been done by drawing the proper con- .
nections in Fig. 3-IG.

b. (1) In devising observation questions remember that pictures,
drawings, or diagrams must be large enough to be easily seen.

(2) All labels or numbers on either pictures or the equipment itself
must be so placed that there will be no doubt as to exactly what
they refer.

¢. In scoring, one point may be allowed for each item correctly
given, or a certain number of points may be arbitrarily assigned for
a complete answer to the whole question.
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18. Passing scores.—a. In determining a student’s standing in
any test whether Instruction, Progress, or Proficiency, it will be
necessary to take into account his score both for performance ‘and
information. .

b. For each performance, or ““A,” part of any test the score neces-
sary for a passing grade is stated definitely in the directions for
conducting each test.

¢. For each information, or “ B,” part of any test the score necessary
for a passing grade has been arbitrarily fixed at 75 per cent of the
total number of possible points. For example, if the total number of
points which can be scored for the B part of a test is 28 points, the
passing score will be 21 points.

d. In order to simplify the determination of this 75 per cent passing
score the Information Tests have been purposely devised so that when
the points are added up they will be exactly divisible by 4; that is, the
total possible score will be some such number as 16, 24, 40, 52, etc.

INSTRUCTION IN ARMY ORGANIZATION.

19. Asindicated in the preface, the Students Manual and its accom-
panying Guide are designed to fit instruction in any arm. It has been
found that all signal communication personnel need to know the
organization not only of their own units, but also that of wther arms
closely associated with their own. This necessary information is
stated in Information Topic No. 2, Army Organization, of the Stu-
dents Manual. The organization described therein is that of war
strength units. War strength units alone are dealt with, not only
because of the many variations existing in peace strength units b
also for the reason that this Manual be available for war training,.

20. Regular instruction covering Information Topic No. 2 may be
given in either one of two ways at the option of the instructor:

a. The topic may be broken up into a number of short sections of
convenient length and this material may then be systematically
taught a little at a time, day by day, during a portion of the period
assigned to a regular Unit Operation.

b. A second method is first to select all the material in Information
Topic No. 2 which is needed by any particular arm. This larger
block of information is then taught by devoting ell the time of as
many successive instruction periods as may be necessary for a satis-
factory mastering of the subject matter.

21. To preserve the continuity of this Manual, there are given at
the end of this Guide some samples of tests designed for examination
in Army Organization, if this topic is taught as a separate subject as
suggested in b above. If the topic, Army Organization, is divided
into a number of short sections and taught with each unit operation,
asin a above, then the appropriate questions should be included in the
instruction tests given at the close of each unit operation.
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HINTS FOR THE INSTRUCTOR.

22. This Manual is the result of two years of experiment and re-
search by a number of instructors who have had experience in teach-
ing both officers and enlisted students in telephone switchboard
operating.

23. As a necessary preliminary to the preparation of this Manual
it was first necessary to decide upon just what things were essential
for a telephone switchboard operator in a combat unit to know and to
be able to do. Accordingly, these essentials were selected and agreed
to by all the arms of the service. This text seeks to arrange the “ know”’
and “do” things that have thus been agreed upon into teaching
units and also to arrange them in logical order.

24. Since the selection and arrangement of the different unit
operations have been carefully worked out, an instructor should not
try to present more material than is contained in a given unit opera-
tion without first ascertaining whether the additional material which
he proposes to insert is not already given in some other unit operation
together with other instruction matter more closely related to it.

25. Efficient telephone switchboard operators can be obtained
only through frequent and systematic practxce, corresponding to the
methods uped for making a unit proficient in close order drill. This
Manual seeks to do for the telephone switchboard operator what
regulations do for close order drill. But it also attempts to go further
than regulations by not merely specifying what should be done, but
also how. Accordingly no effort has been spared to assist the instruc-
tor in the task of obtaining a high standard of proficiency from the men
who are being trained as operators.

26. In peace training it is desirable that the telephone switch-
board operator progress as far as possible. For this reason the
capable student who desires to study circuits and the other technical

details of field telephone equipment should be encouraged to take up

succeeding Manuals after completing this one.

27. For training in time of war there will naturally be limitations
both with respect to the personnel and to the time of training. To
meet these conditions this Manual is so arranged that it can be ad-
justed to the needs of the personnel to be trained as well as to the

time available for training.
- Gexm)
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UNIT OPERATIONS.

PREPARING CABLE FOR MONOCORD SWITCHBOARD.

Equipment.

1 four-line monocord switchboard, type BD —- 9.
1 terminal strip, type TM - 84.

1 pair pliers.

1 knife.

1 small screw driver.

50 feet field wire, twisted pair, type W — 40.

20 feet stout cord.

Information.

The object of this Unit Operation is to illustrate the methods
used in the preparation of a monocord switchboard, so that it will be’
ready for installation in the field. While learning how to prepare
such switchboards for installation, the student should also learn the
technical names of those parts of the switchboard most frequently
used.

Monocord switchboards are primarily designed for the use of such

- combat units as require & small amount of telephone communication,
and where the apparatus for making connections between various
subscribers must be carried by hand by soldiers to positions where
temporary or permanent shelter can be obtained from enemy shells
and enemy observations.

The smallest switchboard used by American troops is a four-line
monocord switchboard. For ease in making requisitions this switch-
board is given a shorter name, BD - 9. It is called a monocord
switchboard because only one cord is used in connecting one sub-
scriber to another. Commercial switchboards and large army
switchboards ordinarily use two cords te connect two subscribers.

The switchboard type BD - 9, illustrated in Fig. 2, has arranged
along the top two terminals for each of its four units, to which the

1
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line wires or cable pairs are fastened. These terminals are known as
line binding posts. Just below these binding posts are fuses, drops,
jacks, and switchboard cords in the order named.

The operator’s cord is red in color to distinguish it from the switch-
board cords, which are usually green in color. At the end of each of
the five cords is a plug.

For ease in locating trouble and for general neatness and conven-
ience the four pairs of line binding posts are connected by wires about
10 feet long to a terminal strip, Type TM — 84. These wires are laced
together into 'a cable. -

Directions.

1. Mount the switchboard and the terminal strip in convenient
locations about 8 feet apart. Measure off four lengths of twisted-
pair field wire each 10 feet long. See Information Topic No. 3.

2. Connect one pair of wires to the upper left-hand contacts on the

" terminal strip; connect the same pair to the left-hand terminals of
the switchboard as you face the switchboard, exercising care that the
terminals are not shorted by loose strands. Connect the other

RL-P-2300 N
Fig. 1.—The lock stitch.

three circuits in order from left to right on switchboard and from top
to bottom on the terminal strip, in the same manner as the first pair,
so that the cable is formed to the left of the switchboard.

Questions.

(1) What other method could be used to identify the pairs of wires in
the cable besides attaching them to binding posts on the terminal strips?

(2) What is likely to happen if the terminals are shorted by loose
strands?

(3) Why form the cable to the left rather than to the right of the switch-
board ?

(4) Why should the wires go from No. 1 drop on the switchboard to
No. 1 terminals on the terminal strip?

3. Take a piece of stout twine and lace the cable together neatly and
securely with a lock stitch as shown in Fig. 1. This leaves a cable
about 10 feet long with the switchboard on one end and a terminal
strip on the other. When lacing the cable start at the switchboard
and work toward the terminal strip, spacing the stitches 14 inches

2
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SUGGESTIONS FOR THE INSTRUCTOR.

1. The class should not be larger than 15 students for one instruc-
tor. Divide the class and provide equipment for each group as
listed in Unit Operation No. 1 of the Students Manual.

2. At the first assembly of the class, explain why the switchboard is
connected to the terminal strip by cable (Information Topic No. 3).
Explain and demonstrate the necessity for a lock stitch being used
in making a cable; show the difference between a loop stitch and a
lock stitch. Have each member of the class make lock stitches around
a pencil or wire; inspect the work and be sure each man is proficient.

3. Illustrate the method of making up a cable and its connection
to the switchboard and to the terminal strip. The left-hand binding
posts of the switchboard are connected to upper left-hand terminals
of the terminal strip, etc. The cable should extend down the left-
hand side of switchboard so as to be readily attached to a tree
or post.

4. Have each group prepare a cable 10 feet long connecting the
switchboard and the terminal strip. Inspect the work of each group,
noting the following points:

a. Are the terminals on the switchboard and the terminal strip
connected in the proper order ?

b. Have the wires been properly placed under the binding posts?

c. Is the cable neatly laced up and no slack left in any of the
wires ¢

d. Are the wires cut to the right lengths and neatly formed at both
the terminal and the switchboard %

e. Is the cable laced in accordance with Fig. 1 of Unit Operation
No. 1%

f. Is the cable formed on the correct side of the switchboard ?

5. Select some of the worst installations and have the students
criticize the work, especially emphasizing the points mentioned in
paragraph 4 above.

6. After all groups have completed their work assemble the class.
Go over the questions in the Unit Operation of the Students Manual.
These questions can be answered by experiment or directly as a
result of the work the student has done. :

7. The following are comments on the questions in the Umt Opera-
tion of the Students Manual:

a. Question 1. There are at least two other methods of identifying
the pairs of wires.

b. Question 2. The instructor should have the students actually
short the conductors of different pairs at the terminals. Have the stu-
dents test both circuits to see the results. Also have both conductors
of one pair shorted at the terminal by a strand of wire and ascertain

b
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by test what things would happen if shorted and what things will
fail to happen. Use this method to get students to think of the
things which are most apt to cause such failures.

¢. Question 8. Other ways of lacing a cable may be devised. The
student should be told, however, that the method given in this Manual
is the one which will be used in all fieldwork.

8. Ask additional questions such as:

(1) Why not attach the line wires direct to the switchboard?

(2) Why connect the binding posts of the suntchboard with the termsi-
nals of the terminal strip, in reqular order?

(8) What might be the effect of a looge strand on the terminal strip
or on the switchboard?

(4) What might be the effect of corroded or loose terminals on either
the terminal strip or the switchboard?

(5) What would be the effect of using twisted pair with defective
insulation in the cable? What would be the effect if a strand was
broken inside of the insulation?

(6) What would be the effect on the cable if a loop stitch is used in-
stead of the lock-stitch?

9. Emphasize and illustrate the results from improper and loose
connections at both the switchboard and terminal strip. (An old
corroded terminal strip, if available, should be used to illustrate the
possibility of trouble caused by poor connections.)

10. Go over the questions in Information Topic No. 3 and ascer-
tain whether the students have obtained correct answers to these
questions for themselves. In those questions dealing with the choice
of a location for the switchboard and how it is to be installed, the
instructor by additional questions should lead the student to visual-
ize the varying conditions in the field under which switchboards are
set up.

11. a. After this Unit Operation has besn completed and all the
questions in the text have been answered by each student, give the
following Instruction Test, or devise another one similar to it. If
necessary the performance part of the test can be given to individual
students while the others of the class are taking the information part
of the test. The information part of the test can either be mimeo-
graphed, placed on the blackboard, or typewritten.

b. The sample test here given is designed for instructional pur-
poses, and the instructor should accordingly use it with that end in
view. As a result of the classroom work the student should have
learned (1) how to lace the cable, (2) how to connect it to the switch-
board and terminal strip, and (3) how to name the important parts
of the equipment. This test should also demonstrate to the students
themselves just who have learned to do this work quickly and in the
most workmanlike manner, and also whether they correctly remember
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the names of the various parts of the equipment. The instructor
should point out in just what particulars each student has failed, and
if the results are unsatisfactory, repeat the test after an interval of
a day or two.

c. If the instructor finds it necessary to repeat the information
part of the test, or if for any other reason he desires to vary its form
it can be arranged very easily in the form of observation questions.
(See par. 17, p. XVIIL.) To do this simply provide a supply of tags
numbered plainly from 1 to 14. Tie tag No. 1 to the operator’s plug -
and write onit: “No. 1. What is the name of this part?” In a sim-
ilar manner fasten a tag to each of the other parts of the equipment.
Supply each student with a slip of paper upon which he is to write
plainly his name, the date, and the numbers 1 to 14. Then require
each man, in turn, to inspect the equipment and to write down his
answers opposite the corresponding numbers.

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST.
No. 1-A. (PERFORMANCE).
Equipment.
Prepare in advance for each student:
1 switchboard, type BD - 9, in working order.
1 terminal strip, type TM — 84. A
4 10foot lengths of twisted pair wire, type W — 40 or W — 44.
20 feet of cord. :

Procedure.

1. Prepare typewritten or mimeographed directions to the students.

2. Number the positions where the equipment is laid out plainly,
and place corresponding numbers on the sheets containing directions
to the student.

3. Assemble the students either at their seats or at some point
away from the equipment.

4. Issue the directions sheet to the students and instruct them to
read it.

5. Ask if there are any questions and if so answer them. _

6. Direct the students to go to their assigned positions and to
face the instructor.

7. Direct: “ About face. Begin.”

8. Note and record the time to the nearest second that the com-
mand “Begin” is given; and note and record the time each individual
student finishes. These records will provide the instructor with
information which will indicate those students who fall below the
general average of the class and who will consequently require further
practice.
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Scoring.
1. The maximum possible score on this test is 28 points.
" 2. The score required to pass this test is 22 points.
3. Inspect and test the results of the students’ work as described
in Par. 4.
4. DIRBCTIONS FOR SCORING.

a. Lacing the cable: Points.
(1) If the cable is properly laced, that is, if it is as illustrated in Fig 2,
" with the details asshown in Fig. 1, even though it is not properly
formed out at bothends.........ccocvvieiiiiiiiiiiiiiiaiaia, 6
(2) No partial score allowed.
(3) The following constitute defects:
(a) Correct stitch not used.
(b) Stitches more than 3 inches apart.
(c) End ties incorrectly made.
(d) Stitches not pulled tight.
(e) Slack left in any wire at any place.
(f) If wire is used which casual inspection shows is defective.
1f any one of the above defects exist8...ccccevveeeeaeennaan.. 0
b. Proper electrical connection of switchboard and terminal strip:
(1) If all four circuits are in working order, even if they are improperly
F:3 0 02 1T 12
(2) No partial scores allowed.
(3) When tested with an operators set and a telephone, if any one of the
four circuits, from the EE - 2 units, through the terminals on
the terminal strip, fail to work because of the following, the
circuits are not in working order:
(a) Split pairs on the EE - 2 units. '
(b) Split pairs on the terminals of the terminal strip. .
(c) Short circuits or open circuits at the terminals of the EE - 2
units.
(d) Short circuits or open circuits at the terminals of the terminal
strip.
If any one of the above defectsexists. .......c.ceeeieeaaaan.s 0
¢. Circuits properly arranged:
(1) When tested with an operators? set and a télephone the pair of wires
from the left-hand switchboard unit must go to the top pair of
terminals on the terminal strip; and the others connected in the
BAINE OFAEr. « < ceeeeeeaeeneanaacacnsnaaenacnanaaacaannacans .. 6
(2) No partial scores allowed.
(3) The following constitute defects:
(a) If the pair of wires from any EE - 2 units, beginning from the
left of the switchboard, does not go to the corresponding
pair of terminals beginning at the top of the terminal strip.
(b) If the terminal strip is connected upside down. '
(c) If the cable leaves the switchboard from the right-hand side.
(d) If the bottom pair of binding posts on the terminal strip is
used, unless one of the upper pair of terminals is defective.
1f any one of the above defects exists the circuits are not properly
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d. Cable ends properly formed out: Polants.
(1) If the cable is formed at the switchboard and terminal strip ends
and connected equally as well as illustrated in Fig. 2, even if
there are split pairs, shorts, oropens. . ...........ccccoo...... 4
(2) No partial scores allowed.
(3) The following constitute defects:
(a) If the ends of the calle are not formed out at the switchboard,
to conform to the standard as illustrated in Fig. 2.
(b) If the ends of the cable are not formed out at the terminal
strip, to conform to the standard as illustrated in I'ig. 2.
(c) If there is not at least one stitch between every two wires
where they are formed out as is shown in Fig. 2,
If any one of the the abiove defects exists the cable ends are not
properly formed out......cueeinieieeaaaniiaaaa... 0

INSTRUCTION TEST NO. 1-A (PERFORMANCE).
ProBLEM.

Directions to the student.—a. The following equipment is provided
and laid out at your position:
1 switchboard, type BD - 9.
1 terminal strip, type TM — 84.
4 10-foot lengths of wire, type W — 44.
20 feet of cord.
1 electrician’s knife and 1 pair of pliers (if students are not
equipped with them).
b. When the instructor says, ‘‘ Begin,”’ start the work promptly.
¢. Lace up the switchboard cable, attaching one end to the BD-9
and one end to the terminal strip, in the manner taught in Unit
Operation No. 1.
d. Do the work quickly and neatly.
e. Notify the instructor at once when the work under b and ¢
has been completed by facing about and calling your name.
f- The instructor will then record the time it has taken to do the
work. He will also inspect it.

INSTRUCTION TEST NO. 1-B (INFORMATION).

Note.—The time allowed for this portion of the test is five min-
utes.

Directions to the student: Below are a number of questions and
unfinished sentences. Following each one are several words, num-
bers, or statements. Select the one of these which best fits or which
makes the best sense, and draw a line under it.

Only one of the answers given in each case is right.

1. The wire used in making cables for monocord switchboards is

insulated  bare  wrought iron of high resistance

2. The fixtures on the monocord switchboard to which the wires
of the cable are attached are called

binding posts fuses drops jacks strands

9
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3. A cable for monocord switchboards is laced with
bare wire  cord  fuses
4. How many pairs of wires are in the cable attached to a four-
line monocord switchboard ¢
2 3 4 5 6
5. The end of the cable opposite a monocord switchboard is at-
tached to
a terminal strip a plug  the operator’s telephone the armature
6. How many pairs of wires of the cable are attached to each unit
of the monocord switchboard ¢
1 2 3 4 5 6
7. The operator’s cord on the monocord switchboard is colored
red white blue green
8. The little shutter which falls when some one 51gnals the oper-
ator is called
a drop apluyg  asleeve a fuse
9. There is a socket in each unit of a monocord switchboard in
which an object at the énd of the operator’s cord can be inserted.
This socket is called
a fuse a drop a plug a jack
10. The object at the free end of an operator’s cord or a switch-
board cord is called
a jack a plug a line terminal a terminal strip
11. How many line cords and plugs are there on a 4-line mono-
cord switchboard ? .
2 3 4 5 6
12. If the cable terminal strip was located very close to the switch-
board—
Lineman testing circuits would interfere with the operator.
The operator could test circuits and operate his switch-
board at the same time.
It would not take so long for the operator to answer calls.
Linemen testing circuits would not interfere with the
operator.
13. The type number of a 4-line monocord switchboard is
™ - 17 BD - 84 SB -7 BD -9
14. The type number of a 5-pair terminal strip is
T™-37 BD-8 TM-84 EE - 4
15. The length of the cable which connects a monocord switch-
board to its terminal strip is
10 feet 20 feet 6 feet 8 feet 4 feet
16. The number of terminal strips required to accommodate a 12-
line monocord switchboard is
8 3 2 5 7

10
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INSTALLATION OF MONOCORD SWITCHBOARD WITH CAMP
TELEPHONE FOR OPERATOR'S SET.

Equipment.
1 four-line switchboard with 10-foot cable and terminal strip
attached.
1 terminal strip.
1 knife.
1 screw driver, if knife does not have screw-driver blade.
1 pair side cutting pliers.
1 telephone, EE - 4, or type with which unit is equipped.
40 feet twisted pair field wire.
4 tags.
Information.

It has been found necessary in the field to locate the terminal
strip, attached to the cable and known as the cable terminal strip,
as far from the switchboard as possible. This is done in order that
the linemen who are testing circuits will not interfere with the oper-
ator and thus prevent him from handling his calls promptly. If, on
the other hand, the cable were made too long, say 50 or 100 feet, the
operator when carrying a switchboard and telephone forward in
battle, from one position to another, would have too much weight to
carry. To avoid these difficulties, the cable as usually constructed
is made about 10 feet long.

In order that operators can quickly install their switchboards in
battle, the switchboard, cable, and terminal strip after having been
once connected together are not afterwards separated.

When the switchboard is installed for use at a headquarters or
command post, if the location is out in the open, the cable is securely
fastened at the switchboard end to a tree or post, and the terminal
strip end is also securely fastened to some similar object. If this pre-
caution is not taken, operators, linemen, or other soldiers may stumble
against the cable, especially at night, and tear one end or the other
loose. This will interrupt traffic by delaying subscribers who wish
to use the telephone system. In order to prevent such interruptions
to the service it is sometimes possible to lay the cable on the ground,
or even to bury it. (See Information Topic No. 3.)

Whenever linemen install trunk circuits between two points where
switchboards are to be installed they terminate both ends of their
circuits in a terminal strip known as the ‘“line terminal strip.” An
operator installing a switchboard places his “cable terminal strip”
alongside the line terminal strip, if it has already been installed, and

11
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connects the circuits on the two terminal strips by means of pieces of
wire called “jumpers.” Such circuits are said to be “jumpered.”

As soon as an operator installs a switchboard he tests the oper-
ator’s telephone, the operator’s cord, the talking circuit of each wunit
of his switchboard, and the signaling circuit of each unit.

Directions.

1. Make sure that the battery in the camp telephone is good, and
examine the fuses if an old type switchboard is used, to see if they
are in good condition. (See Information Topic No. 4.)

Questions. .

(1) How should ‘the baitery in the camp telephone be tested? (See
directions 9 and 10, Unit Operation No. 7, Basic Signal Communication
Manual.)

(2) What should be done if the battery is not good?
(3) How should the fuses be tested? (See Information Topic No. 4.)

{4) What should be done if a fuse is bad and there are no new fuses
available?

2. Pass a strong cord or piece of wire through the holes in the
upper corners of the switchboard, allowing enough slack so as to
hang the switchboard at a convenient height on a fence, wall, trae,
or pole. In order that the drops will readily fall, the switchboard
should be perpendicular or tilted slightly to the front. Fasten the
switchboard by either nailing or tying the four corners down firmly.

Queastion. o A

(5) Suppose it was necessary to set up and operate a switchboard in
combat in a counlry without fences, poles, or trees. How would it be
done?

3. Fasten the terminal strip vertically to some object such as a
tree, fence, or board, using nails or screws. It should be as distant
from the switchboard as the length of the cable will permit without
throwing a strain on the cable.

4. Similarly hook or tie another terminal strip for the line wires
parallel to and about & foot from and to the right of the cable terminal
strip.

5. Take four dummy line circuits each about 10 feet long, leaving
sufficient slack so that they may be fastened to a post or tree, and
bring the terminals to the right-hand binding posts of the terminal
strip installed as in Par. 4 above. Place tags with the designation
of the circuit on each line circuit. The line wires should be connected
from top to bottom on the line terminal strip in the same order as on
the switchboard terminal strip, in order that connections may be prop-
erly made between terminals.

12
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14. If the type EE — 2-A unit monocord switchboard is installed,
cennections should be made for the night slarm as shown in Fig. 7.
Two dry cells and the bell or buzzer are connected in series to the
switchboard terminals marked NA.

Questions.
(7) In making connections for a night alarm with the monocord
switchboard of type EE — 2—A units, why are the cells connected in series?

H RL-P-2290

Fig. 6.—Circuit diagram of night alarm with switchboard of type EE - 2 uits.

(8) What advantage 18 there in using two cells?

(9) Why connect the battery and the night-alarm bell in series when
uging the new type switchboard ?

15. Test the operator’s cord by holding the tip and sleeve of the
plug between the fingers; then turn the generator crank of the

operator’s telephone slowly, and if the current is felt in the fingers
the cord is in good condition.

16
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SUGGESTIONS FOR THE INSTRUCTOR.

1. Divide the class into groups of three students each, and provide
| equipment as shown in the Students Manual. (Cables prepared pre-
viously by the students in Unit Operation No. 1 will be used for their
own switchboards.)

2. At the first assembly of the class, exhibit, describe, and explain
the use of the monocord switchboard (Information Topic No. 4).
Install & model station with four dummy circuits and an operator’s
telephone, naming the various pieces of equipment installed and their
use. Explain each step in the installation, showing how the switch-
boards should be installed and disconnected (leaving the line terminal
strip in place) and the reasons that circuits are numbered and tagged.

3. After the demonstration have each group of three students in-
stall a switchboard with a ca .p telephone as operator’s set; and in-
spect and criticize the work of each group until all installations are
made in a workmanlike manner. Review the method of testing a
camp telephone as given in Unit Operation No. 7 of the Basic Signal
Communication Manual.

4. After the groups have completed their msta.lla.tlons assemble
the class and go over the questions in the Unit Operation of the Stu-
dents Manual. }

5. Ask questions concerning the work accomplished, such as

a. Why is it desirable to use a cable and a terminal strip with a
~ switchboard %

b. Why is it necessary to hang the switchboard so that the drops
are vertical ?

c. Should the operators telephone be placed on the ground or
hung up ?

d. Why does a switchboard have to be installed above the ground?

e. Why are circuits identified by number ?

f- Why are circuits tagged at the terminal strip ¢

6. Go over the questions in Information Topic No. 3. Discuss the
different battle and terrain conditions under which switchboards
must be operated; and by questioning bring out and develop the
students’ suggestions for meeting these conditions.

7. Select several of the installations and require the students to
criticize them. If the errors of these installations are not detected
and criticized by the class, call attention to these irregularities by
asking questions, such as

a. Is the switchboard hung in the most convenient position for
operation ¢

b. Is the switchboard vertical so that the drops will fall ?
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c. Are all the circuits properly connected to the switchboard %

d. Are the circuits properly tagged ?

e. Is the operator’s telephone placed in the most convenient
position ?

f. Are proper cross connections made between the terminal
strips ?

8. Have each group install a night-alarm circuit connected as in
Figs. 6 and 7 in Unit Operation No. 2 of the Students Manual.

9. Explain and illustrate fully the use of the night-alarm circuits
under the various special conditions, such as during the operator’s -
absence making repairs, making changes on the terminal strip, or
other routine work about the station. Also explain that in some .
situations where traffic is light, especially at night, the night alarm
may be used to permit the operator to obtain rest.

10. Determine by questions if the students are thoroughly familiar
with the different methods used in connecting the night alarm on both
the old and new type monocord switchboards if both are available.

11. After the installations have been completed, have the students
remove the switchboard, the cable, and the cable terminal strip, and
prepare them for transportation. The circuits which entered the
switchboard should be patched together at the line terminal strip.
Explain the reasons for thls to the class. Inspect the work for the
following points:

a. On dlsconnection, are the circuits properly cut through ?

b. Is the switchboard properly prepared to be moved ?

12. Simulate night conditions without light by blindfolding the
students, and then require them to make the necessary installations.
Practice in this way until students are proﬁcient in setting up both
the switchboard and its cable.

13. Prepare an Instruction Test similar to the following:

SUGGESTIONS FOR CONDUCTING INSTBUCTION TEST.

No. 2-A (PERFORMANCE).

Equipment. PROBLEM NO. 1.
1. Prepare in advance for each student:
1 hammer and nails (or 1 screwdriver and screws).
1 electrician’s knife and 1 pair of pliers (if students are not
equipped with them).
1 switchboard, type BD - 9.
2 terminal strips, type TM — 84.
4 10-foot lengths of twisted pair wire, type W — 44.
1 5-foot length of twisted pair wire, type W — 44.

18
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2. For this test, as well as succeeding tests in which the same
equipment under similar conditions is used, comply with the follow-
ing standard test conditions:

a. The switchboard shall be tested and prepared for transportation.

b. All wires shall have the insulation extend to their ends.

c. Equipment is to be neatly arranged at each student’s assigned
position. : '

PROBLEM NO. 2.

3. Prepare in advance for each student:
1 telephone, type EE — 4.
2 cells, type BA - 10.
1 5-foot length of twisted pair wire, type W — 44.
1 bell.
4. a. The telephone should be tested and prepared for trans-
portation.
b. The cells and the bell should be tested.

Procedure.

1. The procedure in giving Problems 1 and 2 of this test is identical

with that of Instruction Test No. 1 — A (Performance). Note that

- Problem No. 1 is in part a repetition of the first test, but with a time
requirement added. '

2. Problem No. 3 requires that an instructor be present to observe
each student while he is being tested. If necessary this problem can
be given during the instruction period and before the other questions
are given.

.

Scoring.

1. The maximum possible score on Problem No. 1 is 54 points;
on Problem No. 2, 8 points; on Problem No. 3, 18 points.
2. The score required to pass Problem No. 1 is 40 points; Problem
. No. 2, 6 points; Problem No. 3, 15 points.
E 3. Inspect and test the results of each student’s work as described
in Par. 4.

4. DIRECTIONS FOR SCORING.

PROBLEM NO. 1.
a. Lacing the cable: Points.
(1) If the cable is properly laced, that is if it is as illustrated in Fig. 2,
with the details as shown in Fig. 1, even though it is not prop®
erly formed outat bothends.............. .. il 6
! '(2) No partial scores allowed. '
(3) The following constitute defects:
(a) Correct stitch not used.
[ (b) Stitches more than 3 inches apart.
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a. Lacing the cable—Continued. ‘
(3) The following constitute defects—Continued.
(c) End ties incorrectly made.
(d) Stitches not pulled tight.
(e) Slack left in any wire at any place.
(f) If wire is used which casual inspection shows is defective. Points.
If any one of the above defects exists, the cable is not properly laced. .. 0!
b. Proper electrical connection of switchboard and terminal strip:

(1) If all four circuits are in working order even though they are im-
properly arranged...... ... oieiiieiiii it 12

(2) No partial scores allowed.

(3) When tested with an operator’s set and a telephone, if any one of the
four circuits, from the EE - 2 units, through the terminals on the
terminal strip, does not work because of the following, the cir-

. cuits are not property connected:
(a) Split pairs on the EE — 2 units.
(b) Split pairs on the terminals of the terminal strip.
(¢) Short circuits or open circuits at the terminals of the EE - 2
units.
(d) Short circuits or open circuits at the terminals of the terminal
strip.
If any one of the above defects exists............................ 0
-¢. Circuits properly arranged:
' (1) When tested with an operator’s set and a telephone the pair of wires
from the left-hand switchboard unit must go to the top pair of
termninals on the terminal strip (unless it is defective); and the
others connected in the same order................c..ocooiaa.. 6

(2) No partial score allowed.

(8) If any one of the following defects occurs, the circuits are not properly
arranged:

(a) If the pair of wires from any EE - 2 unit, beginning from the
left of the switchboard, does not go to the corresponding pair
of terminals beginning at the top of the termninal strip.
(b) If the cable enters the terminal strip from the top instead of
from the bottom. (See Fig. 10.)
(c) If the cable leaves the switchboard from the right-hand side,
instead of from the left-hand side. (See Fig. 10.)
(d) If the bottom pair of binding posts on the terminal strip is
used, unless one of the upper pair of terminals is defective. i
If any one of the above defects exiBts....co.ccoveeeenienananaan. 0
d. Cable ends properly formed out:
(1) If the cable is formed out at the switchboard and terminal strip end
and connected equally as well ag illustrated in Fig. 2, even
though there are split pairs, shorts, or opens................... 4|
(2) No partial scores allowed. [
(3) If any one of the following defects occurs, the cable is not properly

formed out:
Py (a) If the ends of the cable are not formed out at the switchboard
to conform to the standard as illustrated in Fig. 2. N

(b) If the ends of the cable are not formed out at the terminal strip
to conform to the standard as illustrated in Fig. 2.
(c) If thereisnot at least one stitch between every two wires where ‘
they are formed out as shown In Fig. 2. |
If any one of the above defects eXiBta. ...ueeeeieeenecnneenaenans 0
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¢. Switchboard, terminal strips, and jumpers properly installed: Points,
(1) (a) If the switchboard and cable terminal are instaiied under the
existing conditions of the test equally as well a- iu Fig. 2. . ... 12
(b) If the line terminal strip is installed equallv a- well as chown
in Fig. 10.. 2
{c) If the jumpers are connected as shown in Flg 1( ............... 2

(2) (a) If any one of the following defects occurs: Switchiard not firmly
fastened to a support; switchboard not at proper height for
operation; switchboard not vertical so that drcps do not work
properly; cords not hanging free; cable interferes with the
cords; cable not securely fastened to switcLhoard and the
terminal strip supports, when the installaticn is such that
a passageway is provided between the switcLboard and the
terminal strip, deduct 2 points for each defect.

(3) (a) If all of the defects listed under (2) (a) occur, the rwitchboard is:
not properly installed....................... .. . .. ....... 0

(b) If any one of the following defects occurs, the line Tenmnal strip
is not properly installed: .

1. Line terminal strip not securely fastened.

2. Line terminal strip not arranged as sLowu in Fig. 10.

If any one of the above defects exist............. ()
(c) If any one of the following defects occurs, the v m]wm are not
properly connected:

1. Top pairs of the terminals of both the :able and the
line terminals are not connected and thioe helow in
consecutive order.

2. Jumpers are not taut as shown in Fig. 10.

1f any one of the above defects exists...o..eeeeenenn i o .. 0
[ Time:
(1) If the time taken for this problem does not exceed 55 minutes....... 10
(2) If the time taken exceeds 56 minutes but is less than 65 minutes.. .. 5
(3) If the time taken exceeds 65 minutes............ccocoeooiii ... (1]

PROBLEM NO. 2,

g. Proper electrical connections for telephone and night alarm.:

(1) If the telephone and night alarm are connected equally as well as
shown in Fig. 10 and Fig. 6; or as shown in Fig. 10 and Fig. 7,
HfEE-2-Aunitsare used.....c.cccvemeieeennnnnnrioiiaaann 4

(2) (a) If the night alarm bell is not mounted, deduct 1 point.

(b) If twisted pair wire is not used for operator’s set and night alarm,
deduct 1 point.

(3) If the electrical connections for the telephone and night alarm are
improperly made so that either will not work.

The telephone and night alarm are not properly installed............... o
b Central prepared for operation: .
(1) If the central is prepared for operation.................... P 4

(2) No partial scores allowed.
(3) If any one of the following defects occurs, the central has not been
prepared for operation:
(a) Hand set not on the hook.
(b) Drops not unlocked. ‘
If any of the above defects exist............... e cee 0
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PROBLEM NO. 3.

8. Opcrator’s set and switcbhoard correctly tested. Points.
B (1) If operator’s set and switchboard is correctly tested, as outlined
L1800 U ) 12
(2) (a) If the operator’s cord is correctly tested....................... 2
(b) If the telephone is correctly tested............. ... ... ... 2
(c) If the talking and signaling circuit of each unit of the switch-
boards are correctly tested. .. ... ...t 6
(d) If each unit is correctly tested for night alarm.... .. ....._.... 2
(3) If anyone of the parts as listed in (2) are omitted or incorrectly per-
formed. the score on that part will be............. ... ... . ... 0
J. Time.
(1) If the time required for this problem is 3 minutes or less. . .......... 6
(2) If the time required is over 3 minutes but is not greater than 4 min-
L0 3
J (3) If the time required exceeds 4 minutes. . ......cocuouoieaeaana... 0

INSTRUCTION TEST NO. 2-A (PERFORMANCE).
: ProsLEM No. 1.
* Directions to the student.—a. The following equipment has been
provided and laid out at your station:
1 hammer and nails (or 1 screwdriver and screws).
1 switchboard, type BD - 9.
2 terminal strips, type TM — 84.
4 10-foot lengths of twisted pair wire, type W - 44.
1 5-foot length of twisted pair wire, type W — 44 (for jumper
wire).
1 electrician’s knife and 1 pair of pliers.
20 feet of cord.
b. When the instructor says, ‘‘Begin,”’ start the work promptly.
¢. Lace up the cable. Connect the cable to the switchboard and
cable terminal strip.
d. Install the switchboard and terminal strip.
e. Install the line terminal strip and connect it by jumpers to the
cable terminal strip.
f. Do the work quickly and neatly.
g. Notify the instructor at once when the work under ¢, d, and ¢
has been completed by facing about and calling your name.
h. The instructor will then record the time it has taken to do the
work. He will also inspect it.
i. The time consumed for this work should not exceed 55 minutes.

ProsLEM No. 2.
Directions to the student.—a. Obtain from the instructor a tele-

phone, type EE - 4; two cells, type BA - 10; one 5-foot length of

twisted pair wire, type W —~ 44; one bell or buzzer.
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b. When the instructor says, ‘Begin,”’ start the work promptly.

¢. Connect the telephone as an operator’s set to the switchboard.

d. Connect the night alarm circuit.

e. Prepare the central for operation.

f. Do the work quickly and neatly.

g. Notify the instructor at once when the work under ¢, d, and e
has been completed by facing about and calling your name.

h..The instructor will then record the time it has taken to do the
work. He will also inspect it.

ProBLeM No. 3.

Directions to the student.—a. When notified by the instructor to
begin, do the following things in the order named without furth.r
instructions:

(1) Open one side of the night alarm circuit.

(2) Test the operator’s cord.

(3) Test the talking circuits of the telephone.

(4) Test the talking and signaling circuits of exch unit of the
switchboard.

(5) Reconnect the night alarm circuit.

(6) Test all units for night alarm.

b. Do the work quickly and accurately.

¢. The instructor will record the time taken to do the work, and
whether or not each test was made correctly and in the order given.

d. The time taken for this test should not exceed 3 minutes.

INSTRUCTION TEST NO. 2-B (INFORMATION).

Note.—The time allowed for this portion of the test is 12 minutes.

Directions to the student.—Below are a number of sentences from
which certain words have been omitted. Each word which has been
omitted has been indicated by a short dotted line enclosed in paren-
thesis marks thus (...._.). Fill in each blank space with a word
which will make good sense and at the same time be technically cor-
rect. (A word spelled with a hyphen, like to-day, counts as one
word.)

1. The drop shutters on a monocord switchboard are kept shut so
that they can not be broken in pulling the board out of the carrying
case by means of (.. ... .. ___._.____. )y (o e ),
s ) (e ).

2. The operators telephone is connected to a monocord switch-
board by running a piece of twisted pair from the telephone to the
G Yand (oo oo ) terminals of the
switchboard. '
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3. If a night bell is used with a monocord switchboard of type

EE - 2 units, a battery is connected to the (.. _.._.____._.._._____)) "
and (... ... .. _. ) terminals on the switchboard.

4. A fuse on an EE — 2 unit is tested by inserting the operator’s
el Jintothe (..o oo .. ... ) of the
unit bemg teqtml shortmg the line terminals, and turning the
Cooomeimi i) (eenaeaa oo io0). If the fuse is
burnedout the (.. ... Ywill turn (L. .. oo .ol ).

. The name of the lock which is raised when the switchboard
operator is signaled is called the (... ... .__..________)

6. The cords on a monocord switchboard of type EE - 2 units
are known as (.. ... ... _____ -..) conductor cords.

© 7. A battery iz required to supply night alarm current to all units of

a monocord switchboard thru a bar known asthe (.. .. ___._._____.)
! I B GRS I
8 The circuits »n the line terminal strip are (.. I |

to the circuits on the cable terminal strip.

9. An operator 'tests the operator’s cord on a monocord switch-
board by turning the generator crank of his telephone while holding
the (... . _..._.......)and (.._............_.._.) of the plug
in his fingers.

10. To test the talking circuit of a unit of a monocord switchboard

place the (....... . .. ... _. ) plug in the jack of a unit and
short circuit the (_.____ . _____________)) with a pair of pliers.
Remove the operator’s (.. ... .o ) (eoooooiioiooolo. )
from the hook snd blow in the (.. .. .. ... ___.___...__..). This
(...oocceeo_—......) should beheardin the (.. ... _ .. . ..._.. ).

11. In testmg the 31gna1mg circuit of a unit of a monocord switch-
board the tip and ring of the operator's (....................)
is placed across the terminals. The drop should fall when the
(ooceeooo o ooo.__..)of the operator’s (.. ._......_.......... ) is
turned. ,

12. The line drop shutters on a monocord switchboard are said to
be of the (.. .. ........._.__.. ) type.
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INSTALLATION QF MONOCORD SWITCEBOARD USING. AN
OPERATOR'S. SET, TYPE EE - 64.
Equipment. '
1 four-line monocord switchboard with cable, terminal strip,
tools, wire, and tape, as in Unit Operation No. 2.
1 monocord operator’s set, type EE— 64.

Information.

When a monocord switchboard operator uses a telephone as an
operator’s set he is handicapped in answering calls by the fact
that he has to hold down the hook of his telephone and at the same
time hold the hand set with one hand while ringing the called party
with the other hand. He is further handicapped in plugging and
ringing because he has a hand set instead of a head set. These
~ facts require that he make a half dozen extra movements with both
hands which it is possible to obviate.

Operators at busy centrals, at regiments, and at brigades lose a
considerable amount of time in handling calls through such equip-
ment. To remedy this defect an operator’s set was designed which
would save the operator much. time in handling calls. This results
in another undesirable feature, however, since it adds an additional
~ piece of equipment which has to be carried around, and which opera-
tors must learn to use. However, it is safe to assume that in another
emergency more communication between all units will be required
than in the World War, and that some improved method, whereby
an operator will have both hands free to handle plugs, linedrops,
and ringing equipment, will be necessary, especially at brigades and
- larger units. (For description of the operator’s set see Information
- Topic No. 4.)

Directions.

1. Make switchboard, cable, and terminal strip installation as in
Unit Operation No. 2. (See Information Topic No. 3.)

2. Before installing an operator’s set the following tests should be
made to determine its serviceability:

a. Test the battery in the set by holding the receiver to the ear
with a piece of wire or metal across the plug terminals. Blow in
- the transmitter and note if the sound is reproduced in the receiver.

b. Test the night alarm by placing a wire or piece of metal across.

the terminals marked NA, and see whether the buzzer operates when
the ringing and listening key under the transmitter arm is thrown to
the upper position. The battery switch must be on position 1 or 2.

c. To test the generator and the operator’s cord, place tip and
ring of the operator’s plug across the two line terminals of a switch-
board unit. Turn the generator crank on the operator’s set and the
drop should fall if the operator’s cord and generator are in good
condition.
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SUGGESTIONS FOR THE INSTRUCTOR.

1. Equipment should be ready for each group of three students,
as noted in the Students Manual.

2. At the preliminary meeting of the class, exhibit and describe
the operator’s set (see Information Topic No. 4). Demonstrate how
the operator’s set is installed and used in answering calls. Compare
the use of the operator’s set with that of the camp telephone when
used as an operator’s set.

3. Ask questions, such as

a. Why place the operator’s set on the left of the smtchboard?

b. Should the operator’s set be placed on the ground or hung up
by the side of the switchboard? Why ¢

¢. Can any difference be noted between the use of this set used
as an operator’s set and the camp telephone which was previously
installed ?

4. Have each group install the operator’s set.

5. After the job is completed, assemble the students and ask
questions concemmg the work accomplished, such as

a. Which is preferable, the operator’s set or the camp telephone
as an operator’s set? Why?

b. Why should the operator’s set be mounted instead of being

put on the ground ?
¢. Is it possible to operate this switchboard when it is placed flat

on the ground %

d. Would an operator at a front line battalion command post in
combat desire to operate the board standing up or lying down?
Why ¢

e. What differences were noted between the night-alarm connec-
tions required on this set and those when the camp telephone was
used as an operator’s set ? ,

f. Describe the different tests which should be made to determine
if an operator’s set is in a serviceable condition:

(1) In testing the generator and operator’s cord, how could
it be decided whether the trouble was in the cord or in the
generator %

(2) What should be done if the trouble is in the cord ?

(3) What should be done if the trouble is in the generator?

(4) If tests a, b, and ¢ of direction 2, of the Students Manual
all failed to locate the trouble and the operator’s set still failed to
work, what should be done % .

g. What tests should be made to determine if the night alarm is
working ¢
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h. What is the purpose of the key immediately below the trans- :
mitter ¢

2. In what position should the key be placed when the set is :
not in use, or when packed for transportation? Why?

j. What is the purpose or use of the battery switch? What
happens when the battery switch is on positions “1,” “2,”” and “ off’’ ?

6. The instructor should carefully explain to the class the meaning
of the terminals T, R, and S on the operator’s set and illustrate
the manner of connecting either a two or a three way cord to these
terminals. He should also give a brief explanation of the purpose
and use of such cords.

7. While the class is assembled and the instruction described in
paragraphs 5 and 6 above is being given, have an assistant go over
the student installations and

a. Place defective batteries in some sets.

b. Place a short across the generator terminals in some sets.

c. Replace operator’s cords with defective ones.

d. Disconnect one terminal of receivers and cords on some sets.

e. Short the transmitter, receiver, or cord terminals on some sets.

8. Require the students to return to their installations and to per-
form the tests required in paragraph 2, Unit Operation No. 3 of the
Students Manual.

. 9. Require the students to prepare a table showing every trouble
described up to this point in each piece of equipment and the methods
of testing for it. After the students have made up this list, a large,
carefully prepared chart giving the same information can be posted

* in a conspicuous place. Operators are requlred to know how to detect
troubles and how to determine in which piece of apparatus they are
located. They must be able to make all repairs that can be made with
a screw driver, knife, pliers, wire, and tape. They must be taught to
rely on themselves and their own initiative to keep this equipment
working in combat without the facilities or assistance obtainable in
garrison.

10. Have the students disconnect their installations and prepare
the apparatus for shipment. See that cords, receiver, and apparatus
are placed in their proper places in the case.

11. Prepare an Instruction Test on this Unit Operation in advance.
A sample of such a test is shown below. Require the students to
prepare the equipment for the performance part of the test. In order
that the students will have ample time for a review of their . tests
notify them that at some time following this test they will be given
a Progress Test covering all the Unit Operations which they have
completed to date.
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SUGGESTIONS FOR CONDUCTING INSTRUCTIONJTEST.
No. 3-A (PERFORMANOE).
Equipment. ,

Provide a monocord switchboard with its cable and terminal strip
attached, and have the equipment installed in advance. Also pro
vide an operator’s set, type EE - 64, packed as for transportation, and
wire for installation.

Procedure.

When the student has read his directions and is ready to be tested,
direct him to ‘“Begin.” Note whether he performs the following
operations correctly:

a. Tests the operator’s set.

b. Connects the operator’s set to the switchboard correctly.

¢. Tests the signaling and talking circuits of the switchboard
correctly.

d. Note and record the time to the nearest second that the com-
mand ““ Begin’’ is given; and note and record the time each individual
student finishes.

Scoring.
1. The maximum possible score on this test is 18 points.

2. The score required to pass this test is 16 points.
3. DIRECTIONS FOR SCORING.

a. Operator’s set properly tested : Points.
(1) If the battery in the set, the night alarm, the generator, and the
operawr 8 cord are properly tested............. 8
(2) For any test in (1) improperly performed deduct 2 pomts from the
total of 8 points.
(3) If all tests are improperly performed or if the operator’s set is not
717 0

b. Operator’s set correctly installed:
(1) If the operator’s set is installed equally as well as the one shown in
Fig 8. Neerennnanannes 4
(2) No partial scores allowed.
(3) If any one of the following defects occurs, the operator’s set is not
correctly installed:

(a) Operator’s set so installed that turning the generator handle
to call a party throws drops on the switchboard.

(b) When a switchboard of EE - 2 units is used, if B and B, of
the switchboard are not connected, and NA of the operator’s
set is not connected to A and A, of the switchboard.

(c) When a switchboard of EE - 2-A units is used if “NA” of the
switchboard is not connected to “NA” of the operator's set.

If any of the above defects @Xist..ocveeenoeneeieniiieiannnnnannn... 0
¢. Signaling and talking circuits of the switchboard correctly tested :

(1) If the signaling and talking c1rcu1ts are correctly tested........... 6

(2) No partial scores allowed.

(8) If the circuits are not properly tested...c...cceveeceeeenneeenananes 0
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INSTRUCTION TEST NO. 3-A (PERFORMANCE).

Directions to the student.—a. A monocord switchboard together
with its cable and terminal strip has been provided and, installed at
your assigned position.

b. An operator’s set, type EE — 64, prepared for transportation,
together with some wire, has also been placed with this equipment.

¢. When the instructor says, ‘‘Begin,” start the work promptly.

d. Test the operator’s set (the battery in the set, the night alarm,
the generator, and operator’s cord).

e. Install the monocord operator’s set and connect it to the switch-
board. Connect the night alarm circuit of the operator’s set.

f. Test the signaling and talking circuits of the switchboard.

g. Do the work quickly and neatly.

. h. Notify the instructor when the work under d, ¢, and f has been
completed by facing about and calling your name.

i. The instructor will then record the time it has taken to do the
work. He will also inspect it.

INSTRUCTION TEST NO. 3-B (INFORMATION).

Directions to the student.—Below are several sentences and just
after each one are the words “True” and ‘“False.”” Read each
sentence carefully and, if what it says is true, draw a line under the
word “True.” If what it says is not true, draw a line under the word
({3 False.”

1. The operator’s cord on the operator’s set, type EE - 64, is a

two-conductor cord. True. False.
2. The operator’s set, type EE — 64, has an operator’s headset.
True. False.

3. When the transmitter of the operator’s set, type EE - 64, is
pushed down in position for transportation the battery furnishing

talking current is disconnected. True. False.
4. There are three binding posts at the bottom of the operator’s
set, type EE - 64, for the operator’s cord. True. False.
5. There are three binding posts at the bottom of the operator’s
set, type EE — 64, for the receiver. True. False.
6. The batteries for the night alarm circuit of the operator’s set,
type EE - 64, must be type BA - 10 batteries. True. False.
7. The batteries in the night alarm circuit of the operator’s set,
type EE — 64, are connected in series. True. False.

8. One difference between the operator’s set (type EE — 64) and.
the telephone, type EE -4, used as an operator’s set, is that the
handset in the telephone, type EE - 4, is replaced in the operator’s

. set, type EE - 64, by a receiver which the operator can put on his
head. . ‘ True. False.
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SUGGESTIONS FOR CONDUCTING PROGRESS TEST.

No. 1-A (PERFORMANCE).
Equipment. :
PROBLEM NO. 1.
3 batteries, type BA — 1, serviceable; and 3 others which are un-
serviceable.
1 monocord switchboard, type EE — 2.
1 operator’s set, type EE — 64, without batteries.

PROBLEM NO. 2.

1 operator’s cord equipped with plug.
1 telephone, type EE — 4.

Procedure.
PROBLEM NO. 1.

1. Have the central equipment listed in Problem No. 1 installed
and then place the following troubles on the equipment in advance:

a. Short the tip and ring terminals of the operator’s cord on the
type EE — 64 operator’s set with a fine wire.

b. Transpose one terminal of the receiver and the tip terminal
of the operator’s cord on the type EE — 64 operator’s set.

¢. Insert unserviceable batteries in the type EE — 64 operator’s
set. Place the other serviceable and unserviceable batteries to-
gether beside the equipment.

d. Remove a fuse from one unit of the monocord switchboard.

e. Open the line circuit of another unit by placing a very small piece
of emery cloth or other very tough insulating material between
one end of the fuse and its socket in such a manner that it will not be
noticed.

f. Short circuit the A, and G terminals; also the B, and L, terminals.

g- Rearrange neatly the circuits to the cable terminal strip so that
two pairs are split between the two sets of binding posts. '

2. In placing these troubles, do not damage the equipment in any
way. The troubles are placed on the equipment in order to ascertain
whether the student is familiar not only with the various tests which
he must make, but also whether he can locate the trouble and adjust
it quickly.

3. A list of the names of the students on a card as shown below
can be prepared.

Student’s name.

Time Time Time ) Total
started. finished. elapsed. ! score.

..........................................................
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4, Issue the directions for Problem No. 1.

5. After the students have read their directions and have indicated
that they are ready, give the command ““Begin”’ and note the time
under “Time started”” on the record card. Record the troubles
corrected by the student as shown on the score card.

PROBLEM NO. 2.

6. a. After Problem No. 1 has been completed and scored issue

the equipment and directions for Problem No. 2.

b. Arrange to have the work of each student observed while the
set is being changed.

¢. When the students have read the directions give the command
“Begin’’ and note the time. Record the time each student finishes.
Scoring.

1. The maximum possible score for this test is 28 points for Problem
No. 1 and 8 points for Problem No. 2.

2. The score required to pass this test is 24 points for Problem
No. 1 and 6 points for Problem No. 2.

3. DIRECTIONS FOR SCORING.

a. Locating troubles: ) Points.
(1) If all troubles listed under procedure from a to g are located by the
student. . ..o et 28

(2) Deduct 4 points for each trouble the student fails to locate.
b. Replacing EE — 64 operator’s set with EE — 4 telephone :
(1) If the operator’s set is replaced correctly within 3 minutes without
interrupting communications............ ..o ool 8
(2) Deduct 1 point for each 10 seconds excess time required.

PROGRESS TEST NO. 1-A (PERFORMANCE).
PROBLEM NO. 1.

Directions to the student.—a. There is installed at your position
a monocord switchboard with a type EE — 64 as operator’s set.
This central equipment has its cable and terminal strip attached.

b. When the instructor says ““Begin,” start work promptly.

c. Test the equlpment Locate and repair any defects.

d. When the work in ¢ has been completed and the equipment is
in working order, face about immediately and notify the instructor
by calling out your name.

PROBLEM NO. 2.

Directions to the student.—a. Read this paragraph carefully.
Then do what you are told to do in c.

b. At the telephone. central of a command post of a combat unit
in the field, equipment similar to that in question No. 1 was installed
and working. The communications officer approached the operator
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at the switchboard and said: “That operator’s set will be needed at
the command post. Take it out and prepare it for transportation.
Install a type EE — 4 telephone as an operator’s set.”

¢. Comply with the above order, being careful not to mterrupt
your ability to handle calls on the swit¢hboard.

d. When the work as assigned in ¢ above has been oompleted and
the equipment is in working order, face about immediately and notify
the instructor by calling out your name.

e. The time allowed for this problem is 3 minutes.

PROGRESS TEST NO. 1-B (INFORMATION).

Directions to the student.—Below are a number of sentences from
which certain words have been omitted. Each word which has been
omitted is indicated by a dotted line enclosed in a parenthesis. Fill
in each blank space with a word which will make good sense and at
the same time be technically correct. (A word spelled with a hyphen,
like to-day, counts as one word.)

1. The wires of a cable are (.. .. _.) together.

2. Test the battery in a monocord operator’s set by holding the
(.- ---.) to the ear and placing a piece of metal across the (...__.)
(------). Raponthe(......) and note if a sound is produced in the
(coo--0).

3. When it is desired to use the night-alarm circuit the (c.-...)of

the operator’s set is thrown to the (.. _....) position.
. 4. To test the generator and the operator’s cord of a monocord
operator’s set, the operator places his plug across the two (.. .._.)
terminalsof a (_..__..) (......). He turns the generator crank and
the (.. .......) (-.-.--..._.) if both are in good condition.

5. If a night alarm is used with a monocord switchboard of type
(.- -...) units a battery is connected to the (......) and (......)

terminals on the switchboard.

Directions to the student.—Below are several paragraphs and just
after each one are the words “True’” and “False.”” Read each para-
graph carefully and, if what it says is true, draw a line under ““True.”
If what it says is not true, draw a line under the word “False.”

6. A fuse on a switchboard of type EE — 2 units is used to protect
the line from lightning. True. False.

7. When installing a monocord operator’s set, type EE — 64 with a
monocord switchboard of type EE — 2 units, the ring and sleeve
terminals, R and S, must be electrically connected. True. False.

8. Monocord switchboards can not be operated on the ground.

True. False.

9. Broken fuses on monocord switchboards can be replaced by a

rubber band or by a paper clip. True. False.
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10. If a night alarm is desired with a monocord switchboard using
a telephone as an operator’s set a separate bell or buzzer must be
provided. True. False.
11. The cable between the switchboard and the terminal strip
when mstalled in the open is tied near the sw1tchboa.rd and also near

the terminal strip. True. False.
12. A defective type EE — 2 unit if removed prevents the opera-
tion of the other units. True. False.

13. Pairs of wires in the cable between a monocord switchboard
and the terminal strip are identified by tagging or knotting them, by
using different colored wires, or by arranging them from left to
right on the switchboard and from top to bottom on the terminal
strip. True. False.

14. In connecting the. mght~ala.rm circuit of the type EE — 64
monocord operator’s set to a switchboard of type EE — 2 units,
B and B,, of the switchboard are not connected together.

True. False.

15. Complete the diagram in Fig. 4-IG showing the necessary con-
nections so that the bell will ring when a drop of the monocord switch-
board of type EE — 2 units falls.

[ ] [ ] [ ]
A A G OK
]I EE-2 .o
:
FL-P-R6O#
Flg. 1. G.

16. Complete the diagram in Fig. 5-1G showing:

(@) The direction taken by the circuits leaving the switchboard.

(b) The direction taken by the circuits leaving the terminal strip.

(¢) The order in which circuits are connected on the terminal strip
and switchboard.
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Fig. 5—1. G.

Note to instructor.
For a correct solution for question 15 or 16 credit 3 points for each
question.
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a0 Ne.

INSTALLATION OF TWO FOUR-LINE MONOCORD SWITCH-
BOARDS AS A SINGLE UNIT USING CAMP TELEPHONE AS
OPERATOR’S SET.

Equipment, )
2 four-line monocord switchboards with cable and terminal
strips attached.
1 camp telephone, type EE - 4.

Information.

Monocord switchboards are manufactured and issued to troops
in 4-line, 8-line, and 12-line sizes, known as BD - 9, BD - 10, and
BD - 11 switchboards, respectively.

Al headquarters frequently move by bounds. When a command
post moves by bounds, communication has to be installed and put
in operation at the new location of the command post before the old
command post closes. This requires that centrals be equipped with
at least two switchboards. When a command post of a small unit,
such as a battalion, remains at one location for a considerable length
of time it may be necessary to use both switchboards at the one
location in order to take care of the increased number of local sub-
scribers. In this case it becomes necessary to connect the boards
so that they can be operated as a single unit by one man.

The usual operations involved in the movement of a telephone
central by bounds for the command post of a small unit are:

a. The installation of one BD — 9 switchboard at the new location
of the C. P., together with a telephone or operator’s set.

b. The installation of a second BD - 9 switchboard, without dis-
turbing . communication, on the first BD - 9 switchboard in order
that one operator can operate both switchboards. :

¢. The removal of one BD - 9 switchboard and of part of the

local telephones preparatory to a forward movement of the command
post.

Directions.

1. Mount the two switchboards side by side, close together, and
‘the two terminal strips on the cables one immediately above the
other at a convenient location about 8 feet to the right of the switch-
board. The terminal strip which is connected to the left-hand
switochboard should be above the terminal strip attached to the right-
band switchboard. (See Information Topic No. 3.)

2. Connect the terminals designated A at the top of switchboard
No. 1 to A of switchboard No. 2, and A, of sthchboa.rd No.1to A,
of switchboard No. 2.
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3. Similarly connect the terminal B of switchboard No. 1 to B of
switchboard No. 2, and B, of switchboard No. 1 to B, of switchboard
No. 2.

4. Connect the L, of switchboard No. 1 to L, of switchboard No. 2,
and L, of switchboard No. 1 to L, of switchboard No. 2, and run a
piece bf wire from L,, of one switchboard to L, of the camp telephone,
and another piece of wire from L, of the same switchboard to L, of
the telephone. (See Fig. 9.)

(Opremses

OPERATORS
TELEPHONE

RL-P-2209
Fig. 9.—A diagram of the connections between two monocord, switchboardsjofstype
EE - 8 units installed as-a-single unit.

Questions.

(1) What is the purpose of making the connectwns specified above?
What s this type of connection called?

(2) What should be done in order to provide central s'mtchboard
accommodations for 12 lines when only four-line monocord boards are
available?

(3) How could 16 lines be provided for under similar conditions?

" (4) What s ‘the limit to the number of fourline boards that can be
installed and operated as one unit?
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(5) In Fig. 9 some wires are shown intersecting each other without a
dot, and some with a dot. What does each mean?

(6) What are the principal differences between the installation with
the operator’s set and the installation with the field telephone?

5. To install two switchboards of type EE — 2-A units as one unit,
the switchboards are mounted as above. The only connection
necessary between the boards is to connect NA of one switchboard
to NA of the other switchboard. Connect NA of the left-hand
switchboard to NA of the operator’s set.
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SUGGESTIONS FOR THE INSTRUCTOR.

1. The equipment in this Unit Operation in the Students Manual
should be ready for each group of three students.

2. At the first assembly of the class describe fully the necessity
for an installation requiring two switchboards to be combined into a
single unit.

3. Illustrate and explain fully the method of mounting the switch-
boards and the terminal strips, forming and connecting the cable, and
the night-alarm connections.

4. Have each group prepare a cable 10 feet long connecting the
switchboard and the terminal strips, as in Unit Operation No. 1, and
mount the operator’s set.

5. After all groups have completed their work, assemble the class,
and go over the questions in the Unit Operation of the Students
Manual. Ask questions such as

a. Under what conditions are such installations required ?

b. Can more than two monocord switchboards be connected and
operated as a single unit?

¢. Why is it necessary to connect the terminals on the top and
bottom of one switchboard to the corresponding terminals on the
other switchboard %

6. Dismount the operators’ sets and have various groups replace
these sets with field telephones to be used as operators’ sets.
| 7. Determine whether the members of the class fully understand

the difference between the installation with the operator’s set and
the one with the field telephone, and that they can make all wiring
connections for either installation. Proceed as follows: Give one
student the equipment and require the members of the class, in turn,
to tell the student selected for demonstrating the installation what
he is to do.

8. As a test for the class have an installation prepared with the
following defects:

a. Cable made up with loop-stitch instead of lock-stitch.

b. Wires not correctly connected to binding posts at terminals
and switchboards.

¢. Slack left in wires of the cable.

d. Night-alarm connections improperly made.

e. Operator’s set so located that all jacks can not be reached.

f. Cable lying on the ground.

g. Cable not fastened to switchboard post and termmal-smp post.

h. Line circuits not properly fastened to a strong object.

i. Jumper wires connected to wrong binding posts on terminal
strips so as to split pairs.
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. No tags on circuits.
k. Switchboard not mounted perpendicularly.
l. Fuse missing on the EE-2.
m. One drop locked up.
9. Require the students, without conferring among themselves, to
inspect the installation and to write out and hand in a list of all the
defects they observe.

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST.

No. 4-A (PERFORMANCE).
Equipment. .
2 switchboards, type BD — 9 each with cable and termmal
strip properly attached.
1 telephone, type EE — 4
1 bell or buzzer.
2 dry cells, type BA - 10.
1 hammer and nails (or screw driver and screws).
1 ground rod.
20 feet wire, type W — 40 or W — 44.

Procedure.

1. The procedure for Problem No. 1 of this test is identical with
that of Instruction Test No. 1-A. The procedure in Problems No.
2 and No. 3 is the identical procedure required in Instruction Test
No. 2-A, Problem No. 3, except that an instructor during the opera-
tion will test the circuits of the switchboard, which is not removed, to
see that drops will fall and that calls can be answered.

Scoring.

1. The maximum possible score in this test is 48 points.

2. The score required to pass this test is 36 points.

3. Inspect and test the result of the students’ work as described
in Par. 4.

4. DIREGTIONS FOR SCORING.

PROBLEM NO. 1.

a. Switchboards properly installed. Points
(1) If the switchboards are installed under the existing conditions of the
test so that they can be operated equally as well as the switch-
boards as shown in Fig. 10..c.eeoiae i iiiiiiiia., 6
(2) No partial scores allowed.
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a. Switchboards properly installed—Continued.
(3) If any one of the following defects occurs, the switchboard is nof
properly installed:

(a) Switchboards not firmly fastened to supports,

(b) Switchboards not at convenient height for operation,

(¢) Switchboards not vertical, cords not hanging free, plugs not
accessible for use, and cables not out of the way of cords
and plugs,

(d) Switchboards so far apart that a switchboard cord of external
unit of one switchboard can not be used to plug into the jack
of the external unit of the other switchboard,

(e) Night alarm not mounted.

If any one of the above defects exist8........ccovveieniiiieannane.
b. Proper electrical connection of central equipment.
(1) (a) If the switchboards of EE — 2 units are connected so that they

will work equally as well as when connected as shown in-

(b) If the smtchboards are of EE - 2 - A units and the “NA” of one
switchboard is connected to the ‘“ NA” of the other switch-
board and the ““NA” of the left-hand switchboard is con-
nected to the ‘““NA” of the operator'sset.................

(2) No partial scores allowed.
(3) If the switchboards are not connected as described in (l) (a) or
(1) (b) above, the central equipment is not properly connected. .
¢. Central ready for operation.
(1) If the central is ready for operation.................cc..oiiiillll
(2) No partial scores allowed.
(3) If any one of the following defects occurs, the central is not ready for
operation:

(a) Hand set not hanging on the switch hook,

(b) Telephone so far away from the switchboard that the operator

can not ring and handle plugs with the same hand.

(¢) If the lock drops are not unlocked.

If any one of the above defects exists...................o.o...

PROBLEM NO. 2.

d. Operator’s set and switchboard circuit correctly tested.
(1) If operator’s set and switchboard circuit is correctly tested, as out-
lined under (2)......oeinnninininii it
(2) (a) If the operator’s cord is correctly tested........................
(b) If the telephone is correctly tested............................
(c) If the talking and signaling circuit of each unit of the switchboards
is correctly tested......oooiiiiii i
(d) If each unit is correctly tested for night alarm............_....
(3) If any one of the tests listed as in (2) is omitted or incorrectly per-
formed, the score on that partial test will be..................

PROBLEM NO. 3.
¢. One BD - 9 properly removed.

(1) If the switchboard is properly removed. ......c.veeeeeennanen et

(2) No partial scores allowed.
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e. One BD -9 properly removed—Continued.
(3) If any one of the following defects occurs, the switchboard has not been
properly removed:
(a) If during the removal of the switchboard it is posslble to ring
on any circuit of the switchboard which is not being re-
moved and the corresponding drop does not fall,
(b) (Case I. Operator’s telephone connected to switchboard which
remains.) If during the removal of the switchboard the op-
erator is not able to answer a drop that does fall,
(c) (Case II. Operator’s telephone connected to switchboard which
is removed.) If the operator after removing leads from the
telephone to the switchboard does anything etse before re-
placing the leads from the telephone to the switchboard
which remains, Points.
If any one of the above de.ccts exists. .. ... .o.covii ... 0
f. Switchboard properly prepared for tru:sportation.
(1) If the switchboard is properly prepared for transportation.......... 2
(2) No partial scores allowed.
(3) If any one of the following defects occurs, the switchtoard has not
been properly prepared for transportation:
(a) If the drops are not locked,
(b) If the cable and terminal strip are not removed with the
switchboard and kept attached to it,
(c) If the switchboard is of EE -2 unit and is not placed in its
carrying case with the cable and terminal strip neatly
wrapped around the case and secured, i
If any one of the above defects exists.......... ..o 0

INSTRUCTION TEST NO. 4-A (PERFORMANCE).

PROBLEM NO. 1.

Directions to the student.—a. At the location of Magic central
there are two switchboards, type BD - 9, each with cables and ter-
minal strips attached; a hammer and nails (or screw driver and
screws) ; a telephone, type EE —4; a bell; two dry cells; ground rod
and necessary wire.

b. When the instructor says “Begin,
perform the following operations in order:

c. Install the two switchboards as a single unit, using the type
EE - 4 telephone as an operator’s set, and arrange the equipment
ready for operation as a telephone central.

d. Connect the night-alarm circuit and ground.

e. When the work as assigned in ¢ and d has been completed and
the cquipment is in working order, face about immediately and
notify the instructor by calling out your name.

f. The instructor will then record the time it has taken to do the
work. He will also inspect it.

i3]

start work bromptly and
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PROBLEM NO. 2.

Directions to the student.—a. When notified by the instructor to
do so, perform the following tests:

b. Test the operator’s set.

c. Test the switchboard circuits.

d. Test all units for night alarm.

e. Do the work quickly and accurately.

PROBLEM NO. 3.

Directions to the student.—a. Read the following paragraph care-
fully. Then do what you are told to do in section ¢ below.

b. At the telephone central of a command post of a combat unit
in the field, equipment similar to that in Question No. 1 was installed
and working. The communication officer approached the operator:
at the switchboard and said:

(1) “The wire section will prepare to establish a forward echelon
of this command post 2 miles nearer the front.”

(2) “The local telephones on that switchboard (the right-hand
switchboard) are being disconnected.”’ '

(3) “Remove that switchboard.”

(4) ‘‘Prepare it for transportation.”

(6) ““Be careful in removing it not to interrupt your ability to
handle calls on the remaining switchboard.”

¢. When the instructor says “ Begin,”” comply with that portion of
the above order contained in subparagraphs (3), (4), and (5).

d. Do the work quickly and neatly.

e. Notify the instructor at once when the work has been completed
by facing about and calling your name.

J- The instructor will then record the time it has taken to do the
work. He will also inspect it.

INSTRUCTION TEST NO. 4-B (INFORMATION.)

Directions to the student.—Below are a number of sentences from
which certain words have been omitted. Each word which has been:
omitted is indicated by a short dotted line enclosed in parentheses,.
thus (.. ..._). Fill in each blank space with a word which will make:
good sense and at the same time be technicaﬂy correct. A word
spelled with a hyphen, like armor-plated or back-fire, counts as one
word.

1. When two four-line monocord (....._.. .....______) are con—
nected, to beused as a (... ... ..._........ ) unit, they must be
mounted close together in order that the (.._....__._.__._____)) of
any unit will reach the unit (.. ... ____.___.____. Y (L e
........ ) from it. :
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2. Accommodation could be provided for 12 lines when only
(-eeeeieeeeoo-.......)line monocord switchboards were available by
using (.. ... ... ) such switchboards and (.. ...__._...__
........ ) them for operation as a (.. ............_____..) unit. '

3. To connect as a single unit two monocord switchboards of

type EE — 2 units, proceed as follows:
a. Connect the terminals on the top of each switchboard marked -

(ool 20) together and also those marked (.. _._.._.
ceeeeee---..) together.

b. Then connect the terminals on the bottom of each switchboard
marked (....................) together, and also those marked
R B .
- ¢. Next connect the terminals on the bottom of each switchboard
marked (........_....._...._.) together, and connect those marked
(eececeee oo ......) together. i

d. Finally connect the terminals on the top of each switchboard
marked (.........._....._._.) together.

4. To install the switchboard for operation after the connections
have been made as described in question No. 3 proceed as follows: -

@, Connect (.. .. ... ..._...._. ) to ground.
b. Connect an alarm bell bet,ween (cece oo eeeeao2.) and .
R 1 ’
c. Connect an external battery between (G
and (... ... ). -
d. Connecta.camp telephone as an operator’s set between (....._ -
ceemmeceeeeyand (ool l0). .

5. When two switchboards are installed to be operated as a single -
unit, the terminal strip which is connected to the left-hand switch- -
board should be mounted (...-..-_.._.._______.._. ) the (L........_ *
wememeen) (eoooeeoe oo coooo___.) which is connected to the right- °

hand switchboard.
6. When connecting, as a single unit, two monocord switchboards

of type EE —2 - A units, theonly (.. ... .._._.... ) necessary
between the boards is that connecting the (.. .. .........._._._.)
marked (.. ............._....) ononeswitchboard to those marked .
(cieceeeeeneeeea---.) on the other switchboard.

46



Unir OperaTiON No. 5.
Page No. 1.

OPERATION OF MONOCORD SWITCHBOARD.

Equipment.

A four-line monocord switchboard installed complete with oper-
ator’s set or camp telephone, with four lines and telephones.

Information.

The previous Unit Operations have been concerned with the instal-
lation of monocord switchboards, together with the simple tests made
by operators to determine whether the circuits of their equipment
are in working order.

Beginning with this Unit Operation the operation of monocord
switchboards will be taken up.

After an operator has installed his switchboard and cable terminal
strip and a line terminal strip (if one is not already in place), he con-
nects the line terminal strip to the cable terminal strip. The Message
Center and commanding officer’s telephone are usually the first local
circuits that are installed by the other members of the wire section.
These two local circuits are usually followed by the trunk circuits
to the next superior and next subordinate units.

The code names of these circuits are written on the strips above the
drops as soon as a circuit is connected. For convenience the com-
manding officer’s telephone is ordinarily placed on the left-hand unit
of the switchboard and the Message Center telephone on the extreme
right-hand unit. Although this seheme of installation is not strictly
necessary, its use will be found a great convenience.

In handling calls there are a number of movements to be made
. by an operator. To increase speed and accuracy of these movements

approved methods of manual operation in handling calls are given
below. :

Directions.

1. The instructor will assign names to the various local telephones
connected to the switchboard. These names will be written on the
celluloid strips above the drops. (See Information Topic No. 6.)

Question.

(1) With what should the names be written on the celluloid strips
above the drops?

2. It is to be borne in mind that, except in certain special cases,
which will be discussed in detail later, the operator’s duty is to con-
nect one party with another. In this capacity he does not originate
calls; therefore after his switchboard is installed and in working order
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7. When the operator’s set is used with the switchboard of type
EE - 2 - A units, the following procedure is necessary: The operator
answers the call by inserting the plug on the operator’s cord in the
jack of the calling party and answers as in Par. 3 above. He then
places the calling party’s plug in the called party’s jack and with the
key of the operator’s set in its center or normal position turns the
generator crank vigorously. He listens in to see that the conversa-
tion is started and then removes the operator’s plug. In case it
becomes necessary to ring the calling party, the operator, with his
plug in the calling party’s jack, throws the key of the operator’s set
to its lower position and rings.

8. Each student subscriber will make calls as follows:

STUDENT’S TRAFFIC-LOAD TABLE FOR MAGIC-1.

Place the following calls at the time shown—

Time of call. . Party called.
D  £:1:4 (S N
(1R 1 SN .. Magic-3.
[ o 1 R Magic-30

STUDENT’S TRAFFIC-LOAD TABLE FOR MAGIC-3,

Place the following calls at the time shown—

Time of call. Party called.
[ SN Magic-11
L1 S Magic-1
L1 Magic-30

STUDENT’S TRAFFIC-LOAD TABLE FOR MAGIC-11,

Place the following calls at the time shown—

Time of call. Party called.
L1 Magic-3.
L1 Magic-30
L1 25 Magic-1

STUDENT'S TRAFFIC-LOAD TABLE FOR MAGIC-30.

Place the following calls at the time shown—

Time of calls Party called.
08 e et e e et Magic-1
(1 - Magic-11
L1 e R Magic-3

Students will place the calls as shown on their traffic-load tables.
When the party called answers “Magic-30, telephone orderly speak-
ing,” the calling party replies “ MagIc-1, telephone orderly speaking;
ring off.” Then both orderlies ring off.
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SUGGESTIONS FOR THE INSTRUCTOR.

1. Provide for each group of five students the equipment shown in
~ the Unit Operation of the Students Manual.
- 2. At the preliminary meeting of the class have one group make a
- complete installation, including four short lines with camp telephones
" connected on each line, for demonstration purposes. Direct the other
men to observe the installation.w This is a review of Unit Opera-
. tions Nos. 2 and 3 and should clear up all points not covered in
those Unit Operations.
3. Designate the central and the various lines on the switchboard
in order as follows, and tag accordingly:

Line No. 1—Commanding ofﬁcer--_-----___---_Magle—l
Line No. 2—Chief of staff_____ .. ________..___._Magic-3
Line No. 3—Message center. .. .. .._.__.__.__._....Magic-11
Line No. 4—Radio station.._ .. ... _.__.___.._.._Magic-30

4. Explain fully to the class the complete operation of the switch-
board and demonstrate how a call is made and a connection established
through the board. In connection with the above, a full explanation
should be given the class that the telephones are merely used to -
illustrate how connections are established through the board, and
that in actual practice some of the lines would terminate at other
switchboards, and some at telephones in the vicinity of the switch-
board.

5. The difference between local lines and trunk lines should be
thoroughly explained and illustrated, also that all local lines to a
switchboard are designated by the name of the central and a number.

6. To test the demonstration and explanation given above ask
various questions, such as

a. How would you answer an incoming call as indicated by a
falling drop ?

b. How would you ring the called party or line?

¢. How would you establish the talking connections between
the calling and called party?

d. How would you determine if conversation over the connection
was satisfactory ?

¢. How would you determine when conversation over the connec-
tion is finished %

f. How should disconnection be made %

7. Have each group install their equipment as stated above.
Do not connect the switchboards together. Designate “Magic”’
the code name of each of the centrals. Assign students as operators
and subscribers. Issue the same traffic loads to all Magic-1s, to all
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Magic-3’s, etc. (See Par. 8 of Unit Operation No. 5 o. the Students

Manual.) Space the calls sufficiently so that the operator has time
to think and make connections properly. Group the switchboards -
so that their operation can be watched, placing the local circuits -
farthest away so that the replies of the switchboard operators can -
be heard by the instructor (see Fig. 6-IG). Have subscribers place
calls according to their traffic load tables over the telephone to each
other. Have the students rotate so as to give each student practice -
as an operator.

1-INSTRUCTOR
MAGIC-11 S-STUDENT

MAGIC-30

MAGIC-3

MAGIC-I

RL-P-2328
Fig. 6-I1G.—Instructor supervising operators.

8. Observe how the telephone orderlies are functioning on the
outer circle or better, if possible, have an assistant do it; ask informal
questions and correct mistakes.

9. At the end of the period call attention to errors made, and ask

- questions, such as

a. Why should care always be taken to challenge with “ Waiting 2’
before removing a connection ?

b. Why should care be taken to remove the calling party from the
line before ringing the called party?

c. Should the operator remain on the line after the connection
is established? Why?

d. Can more than two parties be placed on one connection? How ?

¢. Why should the connection be taken down immediately after
the disconnect signal is observed and the proper challenge has been
made ¢

10. Have one group operate a system before the entire class
and invite criticisms from the class as to any irregularities noted.
The instructor will call attention to any and all errors or omissions
not noted by the class.
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11. The indtructor will test the operating speed and accuracy of
his students as follows: Using a demonstration installation installed
as in paragraph 2 above, place the four telephones close together so
that an assistant can ring them. Select an operator. Have the
assistant ring two of the telephones in succession, and call the free
telephones. Count time from the falling of the first drop until the
operator has rung the called line. Both calls should be completed
in 30 seconds.

12. Go over the questions in this Unit Operation in the Students
Manual and in Information Topic No. 6. Ask additional questions,
such as

a. When a connection has been made between two partles, if the
answering plug is not removed by the operator it will impair trans-
mission. Just what is it that impairs transmission ?

b. Is it necessary when ringing to remove the operator’s plug
from the calling party’s jack and place it in the called party’s jack
while using the monocord operator’s set ¢

c. What is gained by officers and signal communications men
using a telephone code ?

d. What three facts must each code group indicate %

e. A regiment is acting alone and has not been issued a code.
Make up one for it. (If the students are Artillery men use the First
Field Artillery. If they are Infantry men use the First Infantry.
This will bring in a knowledge of organization as well as that of the
code.)

f. How does this military telephone code differ from the telephoné
directory used in civilian life ¢

g. Is the military telephone code secret? Why?%

13. After this unit operation has been completed it is suggested
that an Instruction Test similar to the one on the following pages be
given to the students.

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST
No. 5-A (PERFORMANCE).
Equipment.

Install a monocord switchboard of EE — 2 units with operator’s set,
type EE — 64, and equipped with two local and two trunk circuits.
Place four telephones connected to the two local and two trunk cir-
cuits far enough away so as not to interrupt the operator. At the
switchboard label the local circuits Magic-1 and Magic-11, and the
trunk circuits Mobile and Motive. Tag the telephones connected to
these circuits with the corresponding names.

Procedure.

1. At the command “Begin,” have an assistant place a call from
Magic-11 for MoBiLE-11, At the same time have another assistant
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place a call from Motive for Magic-1. Answer on Mobile-11, but do
not answer on Magic-1 until the operator has rung a second time.

2. Note whether the connections were correctly made, and whether
the student acting as operator rang Macic-1 the second time cor-
rectly.

3. Note and record the time to the nearest second that the com-
mand ‘“Begin” is given; and note and record the time each individual
student finishes.

Scoring.
1. The maximum possible score in this test is 16 points.
2. The score required to pass this test is 12 points.
3. Observe and score this test as described in Par. 4.
4. DIRECTIONS FOR SCORING.

a Establishing first connection. Points.
(1) If the proper connections are made for ringing MoBILE-11............ 4
(2) No partial scores allowed.
(3) If the student fails to do any one of the following, the first connection
is not properly established:

(a) Plug in with the operator’s cord.

(b) Ring the called party.

(c) Place the called party’s plug in the calling party’s jack.

(d) Remove the operator’s plug and leave the drop unrestored in

order to answer the second call.

1f g student fails in any one of the above........ccceieieeenanee 0
b. Establishing the second connection.
(1) If the second connection is properly established ........cccceeeeene 4

(2) No partial scores allowed.
(3) 1f the student fails to do any of the following, the second connection
is not properly established:
(a) Plug in with the operator’s cord.
(b) Ring the called party.
(c) Place the called party’s plug in the calling party’s ]ack

If a student fails in any one of the above.................. ceeseane 0
c. Supervising the connections.
(1) If both connections are properly supervised ......cccoeceeeeenenn.. 4

(2) No partial scores allowed.
(3) If the student fails to do any of the following, the connections have
not been properly supervised.
(a) If after ringing the second party the operator fails to ascertain
whether the called party on the first connection answered.
(b) If after supervising the first connection the operator fails to
supervise the second connection and ring a second time.
If a student fails in any one of the above............cceenenanaa.ns 0
d. Time for completing two connections.
(1) If the student completes the connections for the two calls in 30
seconds (not including superviging)......cccceeiiencineannnn 4
(2) No partial scores allowed.
(3) If the student fails to complete the connections for both calls in 30
CTTT0) 110 EI00 o U 0
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INSTRUCTION TEST.

No. 5-A (PERFORMANCE).
PROBLEM.

Directions to the student.—a. There has been installed a monocord
switchboard, together with operator’s set, type EE — 64, equipped
with two local and two trunk circuits.

b. When the instructor says ‘‘Begin,” go to switchboard assigned
to you and act as operator on that switchboard.

¢. Observe that two local circuits and two trunk circuits enter the
switchboard.

d. The code name of the central is Magic. The two local circuits
are Magic-1 and Macic-11. The two trunk circuits are MoBILE
and MoTIvE.

e. Two calls will be placed on this switchboard. Make the proper
| connections for completing the calls.

f. If the called party does not answer the first time, ring him
again.

9. When prepared to handle calls notify the instructor by saying,
“No. 1 SwitcEBOARD, READY.”

h. The instructor will then record the time it has taken to do the
work. He will also inspect it.

No. 5-B (INFORMATION).

Directions to the student.—Below are a number of sentences and
just after each one are the words “True” and “False.”” Read each
sentence carefully and if what it says is true, draw a line under the
word “True.” If what it says is not true, draw a line under the
word “False.”

1. The telephone code is a nonsecret code. True. False.

2. The telephone code is used to increase the speed, accuracy, and
simplicity with which telephonic connections can be made.

True. False.

3. When a drop falls it is an indication that a party is either calling
or ringing off. True. False.

4. A connection between two parties is made with the calling
party’s cord. True. False.

5. When answering a call at “Macic” the operator should plug
into the jack of the called party and say, “Macic OPERATOR.”

: True. False.
6. Before disconnecting after a “ring off” an operator always
plugs in and challenges by saying “ Warring ?” True. False.
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7. An operator never originates a call. True. False.
8. Local lines are lines which are run from one switchboard to
another switchboard. True. False.
9. An operator should never remain on the line until the called
party has answered. True. False.
10. If a connection between two parties has been properly made,

when either party rings off the called party’s drop will fall.
True. False.

11. A pencil should be used when writing the names or numbers of
the circuits on the celluloid strips on the switchboard.

True. False.
12. A connection on a monocord switchboard is broken as soon as
the drop on the calling party’s line falls. True. False.
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USE OF THE VOICE.
- Equipment,.
Two telephones and two lists of numbers, two lists of telephone

code names and numbers, and two messages in code for each pair of
students.

Directions.

1. Two students, each with a telephone and a list of numbers, will
connect their instruments to opposite ends of a line. One will then
call the other in the usual way and repeat to him 20 numbers from
the list furnished by the instructor. The other will copy the numbers
on a sheet of paper, repeating them back at the same time. When
- 20 numbers have been sent, the operator who was copying will call
20 numbers to the other, who will copy them in a similar manner.

2. The following will give the correct pronunciation of the numbers:

# to be pronounced as ‘““zero”........ With long O.

1 to be pronounced as “wun”......... With a strong N.

2 to be pronounced as ‘“‘To0”. ........ With a strong T and 0O.

3 to be pronounced as ‘“TH-R-R-EE”.... With a slightly rolling R and long E.

4 to be pronounced a8 ‘“‘POUR”......... As one syllable with a long O.

5 to be pronounced as ‘“‘Frve”. ........ With a long I and strong V.

6 to be pronounced as ‘‘six”........... With a strong X.

7 to be pronounced as ‘“‘sev-Ex”...... As two syllables.

8 to be pronounced a8 ‘“‘aTe”......... With a long A and a strong T.

9 to be pronounced as “NIEN"......... As one syllable with a strong N on the end.

3. When words are misunderstood they should be spelled out, using
the following phonetic alphabet:

A pronounced Ack. J pronounced Jig. I 8 pronounced Esses.
B pronounced Bough. K pronounced K. ! T pronounced Toc.
C pronounced Caw. L pronounced L. i U pronounced Y.

D pronounced Don. - M pronounced Emma. 1 V pronounced Vic.,
E pronounced E. N pronounced N. W pronounced W.

F pronounced F. O pronounced O. X pronounced X.

G pronounced Gogo. P pronounced Pip. 1 Y pronounced Yoke.
H pronounced H. Q pronounced Quash. ! Z pronounced Zed.
I pronounced I. R pronounced R. |

For example, take the word “Table,” which is not understood by
the distant operator. Phonetically it is spelled ‘“‘Toc-ack-BoUGH-
L-E.”

Learn this alphabet. The student should begin by learning to
spell his full name in the phonetic alphabet.

4. In calling a number, speak the name of the central deliberately
and distinctly, making a pause between the name and the first digit.
Speak each digit separately, giving a slight pause between each digit.
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The following examples will illustrate:

TABLE 44; repeat “TA-BLE.................. Four-Four.”

TURKEY 80; repeat “TUR~KEY......ccocuuenn EicET-ZERO.”

TowN 136; repeat “TOWN....ccoveueeuanannnn O~NE-THREE-SIX.”
TaBLe-X 1478; repeat “‘TABLE-X................ ONE-Four-SEVEN-EIGHT.”’
TARTAR  2222; repeat “TAR-TAR................. Two-Two-Two-Two.”’
TARRYTON 200; repeat ‘“TARRY-TON.............. Two-HUNDRED.”’
TurNSTILE 5000; repeat ‘‘TURN-STILE............. Frve-THOUSAND.”

TraAcCk 6199; repeat ““TRACK......cccccveunnn. S1x~-ONE-HUNDRED.”’

Each series of dashes represents a pause of about one second. The
single short dash indicates a slight pause. Remember, “The voice
with a smile wins.” Use the rising inflection, as though asking a
question, when answering calls, supervising, or repeating numbers.

5. The instructor will furnish each member of the two-men groups
with a list of telephone code names and numbers to transmit.

6. The instructor will furnish each student group with two code
messages. Transmit the messages without using the phonetic alpha-
bet; the instructor will check these messages for errors. Each stu-
dent will then be furnished with another code message to be trans-
mitted using the phonetic code; the instructor will check these for
errors and compare the two methods for accuracy. The student
receiving a message in code should repeat each group back as he
receives it to avoid errors.
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SUGGESTIONS FOR THE INSTRUCTOR.

1. The equlpment as listed in the Students Manual should be
ready for issue to each group of two students.

2. At the preliminary meeting of the class explain why care
should be taken in pronouncing numbers. Demonstrate how dif-
ferent numbers and designations of centrals would be correctly
pronounced. Explain that @ is a number with a distinctive name
like the numerals one, two, etc., and is called ‘“Zero.”” The reason
for this is that in coding messages, in call letters for radio and other
transmitting systems, O and @ are not alike and there must be some
way for all operators to distinguish between them.

3. Give to each member of the class the name of a central office with a
number which the student will repeat aloud to the class, using the
pronunciation outlined in Unit Operation No. 6 of the Students
Manual. Correct any errors made by students in pronunciation.

4. Give the members of the class various words to be spelled,
using the phonetic alphabet. First make them spell their own
names. Outline and explain the necessity for the use of the phonetic
alphabet. Select words from Information Topic No. 6 and have
the entire class spell them phonetically.

5. Have each pair of students connect their telephones to the
ends of a wire, one of each pair in a circle around you, where you
can watch and listen to them, with their partners at the other end
spread out fanwise some 20 or more feet away. Give to each group
of two students (see direction 1 of Unit Operation No. 6, Students
Manual) a list of numbers. See that they pronounce them cor-
rectly.

6. Give each group a list of telephone code names and numbers
to transmit and make necessary corrections.

7. In order to give the student practice in the phonetic alphabet,
and to induce competition in speed and accuracy, give each of the
groups of two students a 20-word coded message using a 5-letter code

such as:
ABVEU LXYZB TMFVE, etc.

Have the students transmit these without using the phonetic alpha-
bet. Take the average time of transmission. Check the errors
made in received copies. Have them transmit similar messages using
the phonetic alphabet. Check the time of transmission and errors.
Compare the two methods for time and accuracy.

8. Relocate the telephone in a noisy location where transmission
will be more difficult and repeat the above. This will bring out more
clearly to the student the necessity for the use of the phonetic alpha-
bet.
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9. Assemble the class, call attention to errors, and ask questions
regarding the use of the voice, such as '

a. How would you give the call, Mamaroneck 1382? Tarrytown
73000% Sedgwick 930 %

b. Use the phonetic alphabet for spelling out Kansas City, Boynton,
Loyal, Mississippi.

¢. What do you understand by a “long O,” a “long A,” a “long
E”?

d. What do you understand by a “rolling R’ ¢

e. In the phonetic alphabet why do you think G is pronounced
gogo and not just G?

f. Why is there no word used to represent the letter I ?

g. Could you think of a reason why J is represented by jig rather
than by jack?

k. Have you found any defects or had any trouble in using the
phonetic alphabet specified in this Unit Operation }

1. Have you found out for yourself any short-cut methods in
learning the phonetic alphabet ?

7. What error do you make the oftenest in receiving the alphabet %

10. To test the operators in phonetic spelling, repeat the test in
Par. 7. Take the time for each group to complete their transmis-
sion. Check the errors. Notify the class of the team making the
best speed with fewest errors and the team taking the most time and
making the most errors.

11. When the students have completed the unit operation give an
Instruction Test similar to the following:

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST.

No. 6-A (PERFORMANCE).

PROBLEM NO. 1.
Equipment.

Prepare a 20 code group message similar to the following:

SOVER XJUMP OWNFO ICKBR THEQU
PYVYMLF LDAGY HZEAT MSVER BPJUX
GZMGA  BXHNY VCIWO @ UJTDP KSERQ
OFQIU HKCCD NWTRD ZYDOG THELA

Procedure.

When the class is ready, read the message, using the phonetic
alphabet, and require each student to write it down in printed capital
letters. Gauge the reading so as to complete the message in two
minutes.
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Scoring.
1. The maximum possible score for this problem is 10 points.
2. The score required to pass this problem is 7 points.
3. DIRECTIONS FOR SCORING.

a. Writing a coded message from dictation. Points.
(1) If the message is correctly written in printed capital letters as read
by theinstructor. . ....c.oiviiiiiiiieiiiienieinnnnn. eeeeens 10

(2) Deduct 1 point for each error in the message.
(3) (a) If there is a total of 10 or more errors to be deducted the message

has not been properly written. . . ......cceiiiiiiiiiiiiia.. 0
(b) If printed capital letters have not been used the message has not
been properly written......ccovieeiiiaiiiiieiiciinnaanas 0

PROBLEM NO. 2.
Equipment, :

1. Divide ‘the students into groups of two men each.

2. Issue two telephones and 20 or 30 feet of twisted pair wire to
each group.

3. Have each group connect their two telephones.

4. Prepare for one-half of the class copies of a 20-group code
message similar to the following, where each letter of the alphabet
appears at least three times:

FLMVP  YGADL TAEZH REVSM  XUJPB
UIQFO BCCKH DRTWN GODYZ ALEHT
REVOS PMUJX OFNWO  RBKCI UQEHT
AGMZG YNHXB OWICV PDTJU QRESK

5. Prepare copies of a similar message for the other half of the
class.

Procedure.

1. When ready for the students to proceed, hand one man of each
group the first message.

2. Take time from the moment the command ““Begin’’ is given.

3. As the students finish, note the time after the names of those
who received the message.

4. Issue the second message to those students who received the
first message. Direct them to transmit it when the command
“Begin” is given. Note the time each student completes reception
of this message. .

5. The following form has been found convenient for use in these
tests.

Note.—This is the record of an actual test.

63



UNrT OPERATION NoO. b.
Page No. 6. TELEPHONE SWITCHBOARD OPERATOR.

TEST RECORD.
INsTRUCTION TEST NoO. 6-A (PERFORMANCE).

T T (Classy”T TSSO T (Tnstructory T (Date given)
Score (see par.
a 0. T
Student transmitting. Student receiving. Etlfn;;ie Errors. P~ so?)‘:'g.l
a. | b. tal.
e Cutler. ................ 'y 307 1] 7| 9/16| 33
O’Donohue. ........ Farris......ccoooco.o... ! 6’ 307 0|* (10|10 25
Rebola.......... ... Spring. . ........... .1 5 307 3o 7| 7 21
Cutler.............. (0731 N | 4 00 1 8| 9|17
Farris............... O’Donohue. . .......... ¥ 307 2( 7| 8|15
Spring............. Rebola................ 15 007 2| 6| 8|14

*This student did not copy the message in capital letters.

Scoring. A :

1. The maximum score a team can make on this problemis 40 points.

2. The score required for a team to pass this problem is 30 points.

3. a. Collect the received messages and by comparison with the
original obtain the number of errors made by each student in receiving
the message. b. Credit the student who receives, for instance,
“Cutler” in the above table, with the points determined from Par. 4
a and b. ¢. Credit the other member of the team, ‘“Cain,” when
he receives with a score determined in the same manner. d. To
obtain the team score add the two scores made by each member of

the team.
4. DIRECTIONS FOR SCORING.
a. Message received and properly written in required time. Points.
(1) If the message was received in three minutes, even if errors are made. 10

(2) (a) If the time required to received the message exceeded three
minutes, deduct 1 point for each half minute over three, up to

five minutes.
(3) (a) If the time exceeded five minutes.......cccoceeviciiiennnnnnn. 0
(b) Even if the message was received correctly in three minutes, but
is not written in capital letters............... ... ... iaaee. 0

b. Message correctly recetved.
(1) If the message was correctly received, even If the time exceeds five
0138 01 17 10
(2) If the message wasincorrectly received, deduct from the 10 points one
point for each erroneous code group.
(3) If the number of erroneous code groups is ten or more, the message
was incorrectly received........ ..ol ittt 0

INSTRUCTION TEST NO. 6-A (PERFORMANCE).

PROBLEM NO. 1.

Directions to the student.—When the instructor directs ‘“Begin,”
write down in printed capital letters the 20 code groups which he will
read. He will use the phonetic alphabet. No requests for repeats
will be made. The time allowed for this test is three minutes.
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PROBLEM NO. 2.

Directions to the student.—a. The instructor will divide the class
into groups of two men each, and issue each group two telephones and
20 feet of wire. Connect the two telephones together.

b. When directed to do so, transmit the coded message to the other
member of your group over the telephone using the phonetic alphabet.

¢. When directed to do so, copy the coded message as transmitted
over the telephone by the other member of your group.

d. Do the work quickly. ]

e. Notify the instructor at once when the work under b has been
completed by rising and calling your name. Notify the instructor in
the same manner when the work under ¢ has been completed.

f. The instructor will then record the time it has taken to do the
work. He will also correct it.

INSTRUCTION TEST NO. 6-B (INFORMATION).  °

Directions to the student.—Below are a number of questions and
unfinished statements. Following each one are several words or
phrases. Select the one of these which best fits or which makes the
best sense, and draw a line under it. Only one of the answers given
in each case is right.

1. The phonetic alphabet is used for the transmission of what kind
of messages? Secret—Code—Clear—Routine—Priority.

2. The telephone code is—secret—nonsecret—confidential—ordi-
nary. :

3. The telephone code is used for what purpose? To confuse the
enemy.—To facilitate encoding and decoding of messages.—To limit
telephone conversations.—To simplify the handling of connections
and to increase their accuracy.

4. In the telephone code names are used for—centrals—head-
quarters—officers—local telephones—trunk lines.

5. In the telephone code numbers are used for—headquarters—test
stations—officers—centrals—switching points.

6. The phonetic alphabet is used—for purposes of secrecy—for the
purpose of preventing the confusion of those letters having similar
sounds—for economy of time—in place of the division field code—for
technical messages pertaining to the telephone system.

7. The numeral @ is pronounced—ought—nought-—oh (like the
letter 0 on the word code)—cipher—zero.

8. The number 6100 is pronounced—six-one-hundred—sixty-one-
hundred — six-thousand-one-hundred — six-one-zero-zero — six-one-
double-zero.
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PHRASES USED IN ROUTINE SWITCHBOARD OPERATIKG.

Equipment. For each group of five students.
1 monocord switchboard, type BD — 9 (four line).
5 field telephones.
Twisted pair field or outpost wire.

Information,

Supervising calls consists essentially in using every available effort
to connect the calling party with the called party; in seeing that
uninterrupted connection is maintained during conversation; and
in clearing the lines promptly when the conversation is completed.
It is a combination of watchfulness and courtesy.

When a drop falls on the BD — 9, BD - 10, or BD - 11'switchboard,
indicating to the operator that a subscriber is calling, the operatoy
answers by plugging into the jack of the calling subseriber, using
the operator’'s cord and plug, and saying, for example, ‘“Macic
OPERATOR.” When the calling party has given the number he
desires, the operator acknowledges by repeating the number. The
operator then removes the aperator’s plug and places it in the jack
of the called party and rings, thus ringing the ealled party’s telephone.

Connections made on the Type BD - 9, BD - 10, and BD - 11
switchboard must be supervised by the telephone operator to insure
that the calling party gets into communication with the called party
or that the calling party is notified that the called party does not
answer. If the traffic through the switchboard is light enough, it will
be possible for the operator to remain cut in on the connection to
ascertain whether the called party does answer. _

Should the called party fail to answer in about thirty seconds the
operator will inform the calling party, “I’LL RING THEM AGAIN,” and
proceed to do so. In the event that the called party fails to answer
the second ring the operator will repeat the operation again. If
after the third ring the called party fails to answer, the operator will
inform the calling party that the called party does not answer.
After the calling party ‘“hangs up”’ the operator may cut out of the
circuit. The calling party may, however, order the operator to ring
the called party again, in which case the operator will do so. He will
repeat the operation as many times as ordered by the calling party.

If the operator should receive another signal from another calling
party before communication over the first connection is established,
it will be necessary for him to cut out of the first connection in order
to answer the second call. In this case he should leave the drop
unrestored to remind him that the connection requlres supervision.
At the first opportunity the operator should again cut in on the con-
nection and listen. If he hears conversation he will know that the
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called party has answered and that communication is established.
If he does not hear conversation it may be that the called party has
answered and one of the parties is temporarily away from his tele-
phone and that the other party understands about it, or it may be
that conversation has been completed. The operator should there-
fore say, “Dmp YOUR PARTY ANSWER?Y’ If communication has not
yet been established the calling party will so inform the operator, in
which case he will proceed as described in third paragraph.

' If either of the connected parties should “ring off,”” the drop of the
unit whose jack remains unplugged will fall. The parties may, how-
ever, have concluded their conversation and either the calling or
called party may desire connection with another subscriber. There-
fore before taking down a connection after what may appear to be
a “ring off” the operator will always cut in on the connection and
challenge by saying “Warring.”” If he receives no reply, he will
take down the connection. If a new number is ordered, he will
repeat it and ask “ WHAT NUMBER 18 cALLING !”’ and then proceed to
make the desired connection. It may be that parties concluding a
conversation will neglect to “ring off,”’ therefore the operator will
supervise all connections at intervals of about three minutes in order
to clear the switchboard of unused connections.

The following is & summary of the phrases the use of which are
discussed above: _

a. “Macic OPERATOR.”’—Used by an operator in answering a
calling subscriber or other central.

b. “Macrc-11%'—Used by the operator when repeating back a
number to a calling party as an acknowledgment of having under-
stood.

¢. “Warring ¥’—Used by the operator when challenging on a
connection.

d. “WaAT NUMBER 18 CALLING ¥’—Used by an operator when he
has challenged on a connection and has been given a new number to
call, by one of the two connected parties, and he desires to know
which of them is calling for the new number.

Directions.

1. Each group of five students will install a switchboard with four
local telephones Nos. 1, 2, 11, and 30. The name of the central will
be designated by the mstructor

2. The students in each group will be assigned as switchboard
operators or at a local telephone and will be changed from one duty
to another from time to time by the instructor.

3. Students at local telephones will be issued Students’ Traffic-
Load Tables and will place calls according to these tables, commencing
when directed to do so by the instructor.
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Questions.
(1) What precautions should an operator take in order to avoid
brealking a connection over which conversation is going on?

(2) What should an operator do in order to make certain that the
switchboard 18 promptly cleared of connections when the conversation
over them is completed?

(3) Under what circumstances should an operator leave a connection
before the called party has answered?

(4) What should an operator do when the called party does not answer
the first ring? . .

(5) When it i8 necessary to leave a connection before the called party
has answered, what does the operator say when he listens in again on
that connection and hears no conversation?

(6) If a drop falls on one of two connected units, what 8 it an indi-
cafion of?

(7) If a drop falls on one of two connected units, and the operator
challenges on the connection and gets the reply, I want Macic-3,”
what must he do?

(8) How does an operator answer a call coming in over a trunk line?
How does he answer one on a local line?
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SUGGESTIONS FOR THE INSTRUCTOR.

1. Have the students install in advance as many telephone switch-
boards with four local telephones at each station as will accommo--
date the class where five students are in each group. Give each
central a code name such as TABLE and each local telephone numbers
such as 1, 2, 11, and 30.

2. At the first meeting of the class explain the use of the telephone
code and traffic rules. Ask questions to bring out a clear under-
standing of the procedure used, such as—

a. Which would be more convenient to ask for, Commanding
Officer, 1st Brigade, or simply ask for TaABLE-11?

b. If TaBLE-1 is the Commanding Officer, 1st Brigade, what is the
1st Infantry Commanding Officer’s code number if the 1st Infantry
is Toy?

3. Demonstrate how an ordinary call through one switchboard is
handled by the operator and explain if necessary the phrases used.

4. Assign one student in each group to a local telephone and one as
switchboard operator. Issue to each student at local telephones a
Students’ Traffic-Lioad Table as shown below and make certain that he
understands how to use it. Announce the zero hour at which the
traffic load is to commence, and require the students to place calls in
accordance with their traffic load tables.

INsTRUCTOR'S TRAFFIO LoAD TABLE.

X indicates the calling party and O indicates the called party. For example, in the
table below at zero time TABLE-1 calls TABLE-30.

Time. TABLE-1. TABLE-2. | TABLE-11. | TABLE-30.
0. e - ()
1 (R X (O 2
Booonn ST A ) X foeeeeenns
5 S L [ X
10, - X fereeneees 0 |rieeennn
10, . i e eeeeeea D G o
B 2 R (O L X ...
5 0O |eeeeano... X
20, i X L0 A R
2 PR X (0]
L (0} D R .
2 A PR 0 X

Repeat as often as necessary.
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StupeENTS’ TRAFFIC Loap TABLES.

shown baiow. TABLE-1. showa vy
0 e TaBLE-30
10, . e TaBLe-11
20 e TABLE-2
sh o‘éﬁ%ﬂf&i. TABLE-2. 222&2"&?&&?1
L S TaBLE-11
10, e TaBLE-30
275 J TaBLE-1
At the time ) Call the party
shown below. TABLE-11. shown below.
32 TaBLE-2
25 2 TaBLE-1
20 . L e e e TABLE-30
Atthe time , Call the party
shown below. TABLE-30. shown below.
A e TaBLE-1
5 TABLE-2
7 TasLe-11

5. If possible place a large clock where all students can see it and -
have individual’s watches set by this clock. It may simplify matters
to have 12 o’clock for the zero hour. If there is no clock available
and not sufficient watches the time may be indicated by ringing a
bell or calling time at definite prearranged intervals. ‘

6. Observe the operating at the various switchboards and correct :
any errors in procedure. Have the men in each group rotate so as
to give each student a chance at the switchboard.

7. At the conclusion of the schedule on the Traffic Load Table,
assemble the class and ask questions to determine that all students
understand the work which has been done, such as the following:

a. How would an operator at a switchboard whose code name is
TAR, answer an incoming call from TAR-1?

b. If TAR-1 asked for TAR-11 what would the operator then say ?
¢. How would the operator go about clearing a connection which
had been established for a long time? _
d. How does an operator supervise a connection which he had to

leave before he heard the called party answer?

8. When it appears that all students thoroughly understand all the
points covered in the unit operation give an Instruction Test similar
to the following: '

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST.
No. 7-A (PERFORMANCE).
Equipment.
Prepare a switchboard (MYrTLE) with four local telephones con-
nected as follows:

Commanding officer.......cooueiiinii it MyRTLE-1
Executive officer...........oooiil MYRTLE-3
Supply officer...neeneme MYRTLE-7
MeBSage CONtOT. coman ettt ittt it MYRTLE- 1|
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Procedure.

1. When the student who is to be tested and who is to act as
operator has read his directions and has tmdicated that he is ready,
place a call from MYRTLE-1 for MYRTLE-11. The student acting as
operator should answer by saying “MYRTLE OPERATOR.” The
student should repeat the number the instructor has asked for thus:
“MYRTLE-11?" and give him the connection. Have an assistant
answer at Md@TLE-11.

2. After the operator has left the connection, the instructor should
ring. The operator should listen in and challenge by saying,  Warr-
NG ¢

3. When the operator challenges, give him a new number MYRTLE-3
and see that he repeats the number back and makes the connection.

Scoring.

1. The maximum possible score for this test is 8 points.
2. The score required to pass this test is 6 points.

3. DIRECTIONS FOR SCORING:

a. Establishing the first connection. Points.
(1) If the student establishes the first connection properly.............. 3
(2) No partial scores allowed.
(3) If the student fails to do any one of the following, the first connection
- is not properly established:
(a) Answer, ‘“ MYRTLE OPERATOR.’’
(b) Repeat, ‘“MYRTLE-112.”
(c) Establish correct connection.
(d) Ring MyYRTLE-11.
(e) Restore the drop after MYRTLE-11 answers and remove oper-

ator’s plug.
If a student fails in any one of the above........... e 0

b. Challenging when drop falls on an established connection.

(1) If student plugsin and challenges promptly by saying * WarriNG?”’. . 2

(2) No partial scores allowed.

(3) Ifstudent does not challenge within 10 seconds after instructor rings. . 0
¢. Establishing the connection for one of two connected parties desiring a new

number.
(1) If student follows correct procedure in establishing new connection. . 3

(2) No partial scores allowed.
(3) If student fails to do any one of the following, the connection is not
properly established:
(a) Determine by proper phrase which of the two connected
parties desires the new number.
(b) Repeat “MYRTLE-3?"’
(¢) Establish correct connection.
(d) Ring MywTLE-3.
(¢) Restore the drop when MyRTLE-3 answers and remove oper-
ator’s plug.
If a student fails in any one of the above........... R, (\]
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INSTRUCTION TEST NO. 7-A (PERFORMANCE).
PROBLEM.

\)

Directions to the student.—a. The instructor will designate a
switchboard to which you will be assigned as operator. This central
will be called MYRTLE and will have the following local stations
connected to it:

MyRTLE-1, MYRTLE-3, MYRTLE-7, MYRTLE-11.

b. When the instructor says ‘Begin,” be prepared to start work
promptly.

c. Act as operator for this central and answer any calls that come in.

d. Do the work quickly using the approved procedure.

e. Remain at the switchboard until relieved by the instructor.

INSTRUCTION TEST NO. 7-B (INFORMATION).

Directions to the student. Below are a number of sentences and
just after each are the words “True” and ‘‘False.” Read each
sentence carefully and if what it says is true, draw a line under the
word “True.” If what it says is not true, draw a line under the
word “False.”

1. When a drop falls on a monocord switchboard, indicating to the
operator what a subscriber is calling, the operator answers by plug-
ging into the jack of the calling subscriber and saying “NUMBER,
PLEASE.” True. False.

2. After the calling party has given the number he desires the
operator acknowledges by repeating the number, thus “Macic-11?"

True. False.

3. If after ringing a party and no answer is received within about
30 seconds, the operator informs the calling party, “Macic-30 DOES
NOT ANSWER.” True. False.

4. After a connection has once been completed the operator need
not supervise it further unless a drop on one of the connected units
falls. True. False.

5. When a drop falls on a unit which is connected through to an-
other unit the operator immediately breaks the connection.

True. False.
6. Code names should always be used when placing calls in a field
telephone net. True. False.

7. In order that he will not forget to return to supervise a call
which is uncompleted and which he must leave before the called
party answers, the operator should leave a drop unrestored as &

reminder. True. False.
8. A local line is a line run from a switchboard to a subscriber.
True. False.
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ROUTING CALLS AND USE OF THE TRAFFIC DIAGRAM.

Equipment.

1 net installed for each group of 15 students. (See Fig. 16.)

6 monocord switchboards, type BD - 9 (four line), with terminal
strips attached. (Two switchboards are for CANFIELD.)

10 field telephones.

Twisted pair, field or outpost wire.

Information.

In order that operators can handle calls promptly in a telephone
net which furnishes service to combat units in the field, they are
provided with a traffic diagram and a telephone code. The traffic
diagram shows the operator at any central the circuits over which
any other central in the net can be reached. The telephone code pro-
vides abbreviated names for units, officers, and offices, and is used
in order to increase the simplicity, accuracy, and speed of handling
calls.

To train operators to handle calls rapidly and accurately a tele-
phone net composed of several centrals is established. For train-
ing purposes these centrals are close together in order that the in-
structor can supervise the operations. In the field, however, these
same centrals may be a mile or more apart. The centrals set up for
practice are assumed to represent centrals at the headquarters of
the student’s own branch of the service, and will include the head-
quarters of this particular unit, together with subordinate and
superior units.* _

When it is necessary that a call be routed through one or more other
switchboards in order to establish communication with the called
party, the operator refers to the circuit diagram and routes the call by
the most direct working circuit to the first intermediate central. He
calls the next central, and upon being answered repeats the order he
has received to this next central and then connects this next central
through to the calling party. This concludes his responsibility with
the exception of supervision. When the operator receives a call over
& trunk line for a number that is one of hislocal lines, the procedure
and supervision responsibility is the same as in local to local connec-
tions.

Suppose the student operator is at TABLE (see Fig. 16). A call
comes for ‘“LARBOARD-11.” A glance at the traffic diagram shows
that the call would normally go through “Canrrerp.” He calls
“CaNFIELD,” and when that operator answers he asks for “Lar-
BoARD-11.” and when the “ CANFIELD” operator has repeated this
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order, then places the plug of the called party into the jack of the
calling party. He does not remove the operator’s plug from the
connection until conversation is started.

In the case of a busy switchboard, it may not be possible for the
operator to wait until “ LARBoARD-11"" has answered. In that case,
after having given the order “LarBoARD-11" to the ‘“ CANFIELD”
operator he will remove the operator’s plug, but will leave the calling
party’s drop unrestored to remind him that the connection requires
supervision, and he will proceed to answer other calls, returning,
however, at the first opportunity to see that ‘‘LArRBOARD-11”" has
answered.

Using the same situation as before, suppose a call comes in for
“LArBOARD-11.” All trunks to ‘“CANFIELD” are busy. A glance
at the traffic diagram shows the secondary routing to be through
“CANTEEN.” The operator at “TABLE” calls “CANTEEN"’ and when
that operator has answered, asks for “LarBoarp-11.” The pro-
cedure is as before from this point.

CANDY
RL-P-2223
Fig. 16.—Traflic diagram.

Directions.

1. The traffic diagram (Fig. 16) shows an Infantry brigade with its
two regiments on the front line. Each regiment has one battalion
in the frontline. The other battalions of each regiment are in support
or reserve and are not in this problem. Each group of three students
will be assigned to a station and directed to install that station and
certain trunk lines by the instructor. See Information Topics Nos. 4,
5, and 6.

2. The students in each group will be assigned to duty as switch-
board operators or at a local telephone and will change from one duty
to another as directed by the instructor.

3. The instructor will issue Students’ Traffic-Load Tables to the
students, at local telephones, who will place calls in accordance there-
with, starting when directed to do so by the instructor.
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Questions,
(1) In what manner is a traffic diagram of assistance to an operator?
(2) Do subscribers have any use for a trafic diagram? Why?

() In what manner does the telephone code assist operators and
subscribers?

(4) Of what does a telephone net consist?
(5) How much of the routing of a call is an operator responsible for?
(6) When should an operator use a secondary routing for a call?

(7) When it is necessary for an operator to leave a connection before
the called party has answered, what precuations should he take to insure
that he does not forget to return and again supervise the connection?

M
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SUGGESTIONS FOR THE INSTRUCTOR.

1. Have the students install the telephone net illustrated in Unit
Operation No. 8 of the Students’ Manual with a switchboard and a
telephone at each station. Provide a traffic diagram and a tele-
phone code for each station. A sufficient number of nets should be
provided so that the assignment of three men to a station will
take care of the class.

2. At the first meeting of the class explain and illustrate by Fig.
7-IG what a telephone net is. This diagram can be drawn on the
blackboard or a large piece of paper. Explain that the Infantry

nvnun-n . —
f1YeN. 382INF)

MUSCLE
(2=2BN.ZE2INF)

() MUSTER-M.

() MOTIVE or.
eten smme)  RL-P-2297
Fig. 7-1IG.
brigade shown in this figure has two regiments on the front line,
“MoUNTAIN”’ and ‘“MusTER.” Each of these regiments has three
battalions. Explain that this traffic diagram does not show how
these units are laid out on the battle field, for “MuscLE” may be a
mile in front of or behind “MurMER,” but the diagram does show
how any regiment can call its battalions and the battalions call each .
other. If operators did not have traffic diagrams they would be
unable to handle calls promptly, for the circuits change frequently
in combat. Call attention to the fact that “MYRTLE”’ gets its regi-
ment through the brigade. Bring out the peculiar feature of
“Morive Op” in this diagram.

3. In a like manner explain and demonstrate the use of traffic:
rules and telephone codes (see Information Topic No. 6); explain
the use of a traffic diagram. (See Information Topic No. 7.)

4. Ask questions such as—

(1) What is the purpose of a switchboard ?
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(2) Why do you use a telephone code ?

(3) In case you have a call for the 1st Brigade message center,
what is the code name used ?

(a) For 2d Brigade communications officer?

(b) For 1st Brigade intelligence officer ?

(¢) For 3d Infantry message center ?

(d) For 2d Battalion, 4th Infantry, message center?

5. When the instructor has cleared up the questions on what a
net is, and what its use is, issue the traffic diagrams and telephone
codes for the simple net of Par. 1 and assign three men to each
station of this simple net already installed Assign one man and an
assistant as switchboard operator and the third to the local telephone,
giving the latter a number of calls to make at stated times to each
local telephone at the other stations. (Give the local telephone the
message center number—11’".) Have the men rotate on different
duties. Arrange for a clock or bells as described in Unit Operation
No. 7 for indicating the time.

6. Have easy calls made until the operators become proficient.
Increase the number of switchboards through which calls are passed
to be completed. As operators become proficient, change the opera-
tors on the various switchboards.
¢ 7. In providing in advance the calls which are to be made, the
instructor will prepare a table for himself and each message center,
as follows:

InsTRUCTOR’S TABLE FOR TrAFFIC LoAD.
X, calling party; O, called party.
Example: At O time in the table below TaBLE-11 calls CaN-

FIELD-11.
TIME. TABLE-11. | CANFIELD-11.| CANTEEN-11. LARBOARD-11.| CANDY-11.
X O o
.............................. X 0
O |eo...... D N P
et X el O  fiooereees
X |l O |
.......... O leeeeieeedl X aieiiaanns
RIS 1 N S X 0 U U
.............................. 0 | X
¢ D G P N leceecaennn
.................... VTR O
X e O IOV
.................... X 0
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STtupENTS’ TRAFFIC LoAD TABLES.

At the time Call the number
shown below. TABLE - 11, shown below.
0 CANFIELD —- 11
0410 CANTEEN - 11
0425 LARBOARD - 11
0430 CaNpy - 11
At the time Call the number
shown below. CANFIELD - 11. shown below.
045 LARBOARD - 11
0415 CANTEEN - 11
0420 ’ TaBLE - 11
0+4-35 Caxpy - 11
At the time Call the number
shown below. CANTEEN - 11 shown below.
0+5 TasBLE - 11
0425 CaNpy - 11
0430 CANFIELD — 11
0440 LARBOARD - 11
At the time Call the number
shown below. LARBOARD - 11. shown below.
0 CaNDY - 11
04-10 CANFIELD ~ 11
0435 TABLE - 11
0445 CANTEEN - 11
At the time Call the number
shown below. CANDY - 11 shown below.
0+15 LARBOARD - 11
0420 CANTEFEN - 11
0+40 TaBLE — 11
0445 CANFIELD - 11

8. The table above shows a very simple traffic load covering one
call from each message center for every other message center. The
time as shown in the above table can be varied at will. Shorten the
time between calls as the student becomes more proficient in handling
them. Make this traffic load just as heavy as the operators can cor-
rectly handle it, but as this particular operation is for the purpose of
teaching the use of traffic diagrams and obtaining correct methods
in routing and handling calls do not try for too much speed. The
items in the table from 0+25 to 0+45 include the calls which pass
through three centrals. These items should be repeated until the
students are proficient in handling calls.

9. Assemble the class when they have completed the schedule of
calls. Place the diagram shown in Fig. 7-IG on the blackboard or
on a large sheet of paper where all can sce it, and ask the students
the following questions regarding the placing of calls such as the
following :

a. You are the operator at “Motive.”” How would you use the
traffic diagram to place a call to “MusTang -11"? To “MuURMUR —
11"% To “Motive Op’’?
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b. You are the operator at “MurTOoN.” .How would you place a
call to “MyroN — 11”7? To “MyRTLE”? To ‘“MoUNTAIN — 11771
To “MurMur - 11"’% To “MoTIve — 11" ¢

10. Give an Instruction Test similar to the following:

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST.

No. 8—A (PERFORMANCE).
Equipment.

Lay out a telephone net with three centrals: Boy, Box, and Booxk.
Connect each central to each of the other two by a trunk line—three
trunks in all. Connect two local subscribers, No. 1 and No. 11, to
each switchboard. Connect Boy - 11 through to Box - 11.
Provide an operator for Book switchboard and an assistant to oper-
ate local telephones. Provide a traffic diagram for Bov.

Procedure.

1. Ascertain that the student, is at his central, Boy, and that he
understands his directions as given in the test and the layout of the
net.

2. When the student is ready, have an assistant place a call from
Boy - 1 for Box — 1. The line to Box is busy, as Box - 11 is con-
nected to Boy — 11. The student should accordingly route the call
through Book.

3. After the call has been correctly completed have an assistant
ring off on Box — 11. Then see that the student correctly clears his
board of this connection.

Scering.
1. The maximum possible score for this test is 12 points.
2. The score required to pass this test is 12 points.

Directions for Scoring. )
a. Establishing connection. Points.
(1) If the student follows correct procedure in establishing connection.. 8
(2) No partial scores allowed.
(3) If student fails to do any one of the following; the connection is not
properly established: )
(a) Answer, ‘‘Boy Operator.”’
(b) Repeat, “Box -1?”
(c¢) Ring ‘“Book Operator.”’
(d) Ask for “Box - 1.”

If a student fails in any one of theabove...............ccocciiiiian... 0
b. Disconnecting.
(1) If correct procedure is followed............coiiiiiiiaiiiaeannnnn. 4

(2) No partial scores allowed.
(3) If student fails to do any one of the following, the disconnection is
not properly made:
(a) Say, ‘Waiting.”
(b) Disconnect.
If a student fails in any one of the above...............cccieiianna... 0
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INSTRUCTION TEST NO. 8-A (PERFORMANCE).
‘ PROBLEM.

Directors to the studemt.—ae. Thereis a monocord switchboard
installed with the code name Boy, which has a number of local tele-
phones and other switchboards connected to it.

b. Examine the traffic diagram posted beside the switchboard,
and note that the markings on the panels of the switchboard have
been so arranged as to correspond to this diagram.

¢. Notify the instructor when the above has been completed and
whenever the command ‘““Begin’ is given stand by to operate the
switchboard. Do not disturb any connections already made when
you take charge of the switchboard unless directions are given to do so.

d. Do the work quickly.

e. Remain at the board until relieved by the instructor.

INSTRUCTION TEST NO. 8-B (INFORMATION).

Directions to the student.—Each of the following questions can
be answered by a single word or phrase. Write the answer on the
short dotted line.

1. What is the diagram called which shows the operator how to
route a call by the most direct route? e e e

2. What does the diagram referred to in question No. 1 show in
regard to the circuits between every two switchboards %

3. What is the system called in which several centrals are con-
nected together by circuits, each central being connected with a
number of local telephones ? el

4. Whose telephone is usually installed first at a command post ?

5. What is a circuit called which connects two centrals ?

6. What is a circuit called which connects a_t-elephone to a switch-
board ? e aa

7. When the most direct route for a call is not available, what
routing is used ? e e

8. What name is applied to individuals who have local telephones $

9. What code is used when placing a telephone call ?

10. What is the person called who rings a central and asks for a
number ¢ e mmmmmmana

11. What must an operator always do until he knows that the
called party has answered ¢ e emaae

12. How many connections can be established at one time between
subscribers on a four-line monocord switchboard ?
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SUGGEéTIONS FOR CONDUCTING PROGRESS TEST.
No. 2-A (PERFORMANCE).

PROBLEM NO. 1.
Equipment.

1 bell, night alarm.

2 cells, type BA - 10.

1 hammer.

1 inspector’s pocket kit.

6 nails, No. 10d.

6 screws, 1l-inch, size No. 10.

2 switchboards, monocord type BD - 9, with cable and ter- .
minal strips attached.

1 telephone, type EE -4, equipped with cord and plug.
Wire, type W — 40 or W — 44 sufficient for installation.

PROBLEM NO. 2. »

3 bells, night alarm.

6 cells, type BA - 10.

3 switchboards, monocord, type BD - 9, with cable and ter-
minal strips attached.

7 telephones, type EE — 4, three of which should be equipped
with cords and plugs. Wire, type W — 40 or W — 44, suffi-
cient for installation.

PROBLEM NO. 1.
Procedure.

1. Give the student the equipment listed under Problem No. 1.

2. Direct the student to mount this equipment and connect it for
operation as a single unit.

PROBLEM NO. 2.

3. Install in advance a telephone net with three centrals as shown
below, the centrals being connected to each other by one trunk.
Prepare a traffic diagram for the net and post it by MAN central.
Place one operator at MARs and one at MIKE to operate switchboards.

Centrals. Local subscribers.

MAN L MaN ~ 1 and Man - 11.
MARS. e None.

MIKE.......... . M1k -1 and MIkE - 11.

4. Set up a connectlon from MAN - 1 through MaN and Mike
switchboards to Mixke — 1. Place an assistant at Mike — 1 to hold
the connection in case the operator challenges on it. Have this
assistant also answer calls on Mikg — 11.

5. Assign the student as operator at Ma~ switchboard.
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6. Place a call from MaN - 11 for MaN — 1. The student should
report this circuit busy. Then place a call from Man - 11 for
Mike - 11. The direct trunk to MIkE is busy; therefore the call
should be routed by the secondary routing through MaRrs.

Scoring.

1. The maximum possible score for this test is 12 points for Problem
No. 1 and 8 points for Problem No. 2.

2. The score required to pass this test is 12 points for Problem
No. 1 and 8 points for Problem No. 2.

3. DIRECTIONS FOR SCORING.
a. Installing central.

(1) If all equipment is installed correctly..................... .. .... 12
(2) No partial scores allowed.
(3) If any one of the following defects occur, the equipment is not
properly installed:

(a) Switchboards not firmly fastened to support.

(b) Switchboards not at convenient height for operation.

(c) Switchboards not close enough together to be operated as one

unit.

(d) Terminal strips not securely fastened.

(¢) Night alarm bell not firmly fastened to support.

(f) Wiring not properly connected for operation as a single unit.

If any one of the above defectsexists...............o..o. i ... 0
b. Operating switchboard.
(1) If the connections were properly established . ..................... 8
(2) No partial scores allowed. .
(3) If the student failed to do any one of the following, the connections
are not properly established:

(a) Answer, ‘“MAN OPERATOR.”’

(b) Repeat, ‘“Man -1?”

(c¢) Say, “MAN - 1is busy.”

(d) Repeat, “MIKE - 11?”

(¢) Ring Mars.

(f) Ask for MikEe - 11.

If a student fails in any one of theabove.......................... 0

PROGRESS TEST NO. 2-A (PERFORMANCE).
PROBLEM NO. 1.

Directions to the student.—a. At the location, which will be
designated by the instructor, there are two switchboards, type
BD - 9, each with cables and terminal strips attached. There is also
a telephone, type EE —4; a night alarm bell; two dry cells, type
BA - 10; and tools.

b. When the instructor says ‘ Begin,” start work promptly.

c. Connect the two switchboards, including the night alarm, so
that they are ready for operation as a single unit.

d. Notify the instructor when the work is completed by facing
about and calling your name.

85



Proaress Test No. 2.
Page No. 3. TELEPHONE SWITCHBOARD OPERATOR.

PROBLEM NO. 2.

Directions to the student.—a. There is a telephone net installed in
which one of the centrals is named Man.

b. When the instructor directs go to the central at Max and
note the markings on the line panels and examine the traffic diagram
posted by the switchboard. -

¢. Do not disturb any connections set up on the switchboard. but
note what they are.

d. Notify the instructor when you are ready to operate the
switchboard.

e. When the command, “Begin,” is given take charge of the
switchboard.

f. Remain at the board until relieved by the instructor.

PROGRESS TEST NO. 2-B (INFORMATION).

Directions to the” student.—Below are several sentences and just
after each one are the words “True” and ‘“False.” Read each
sentence carefully; and if what it says is true, draw a line under
“True.” If what it says is not true, draw a line under the word
“False.”

1. Zero should never be called by using the letter O. True. False.

2. An operator should let the subscriber route his own call.

True. False.

3. The operator on an intermediate switchboard always lets the
originating operator tell the operator at the next switchboard the

number desired. True. False.
4. The operator at the originating smtchboard is responsible that
the call goes through. True. False.
5. A traffic diagram shows each circuit with its numerical designa-
tion. True. False.
6. An operator should never allow anyone else to use his set to
talk over. True. False.

7. An operator should remove the connectlon between the two
parties who are connected when it is necessary to ring back on the

calling party’s telephone. True. False.
8. An operator in answering a call should say, ‘“Magic operator.
Whom do you want ¢” True. False.

9. If the called party does not answer when rung the first time the
operator should remove the connection and go on with other business.
True. False.

Directions to the student.—Below are a number of sentences from
which certain words have been omitted. Each word which has been
omitted is indicated by a short dotted line inclosed in a parenthesis,
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thus (........_.._._______)). Fillin each blank space with a word
which will make good sense and at the same time be technically
correct.

10. When operating the monocord switchboard of EE-2 units,
usmg a camp telephone as operator’s set, the followmg procedure
is used:

(a) When a drop falls plug into that jack with the (..

S eeee-c--_...),remove the hand set from the
hook onthe (.. .. _._...____.____.) and ascertain the party desired.
(b) Then remove the () G N
place it in the (._.._......__._____.) of the party desired and
holding down the (.._....__..._...._.___.) on the telephone, ring.
(¢c) Nowtake the (.. __ . ____ . ______) (oo oo .....0)
cord and plugintothe (.. _.__ .. ... ... .. _)) (.i.ooo .. .....))
jack and listen in to see that the conversation starts, then remove
the (........ .. _...)) (-ceoeoooooooo--.--.) and proceed

to other business.

11. The following connections are necessary to connect the oper-
ator’s telephone to the switchboard of type EE-2 units: L, on the
telephone must be connected to (......_......___.___.) on the
switchboard, L, on the telephone to (.. ........._.._____.) on the
switchboard.

12. In order to use a night alarm with the switchboard of type
EE - 2 units the following connections must be made:

a. Connect the terminals of a small bell or buzzer to the terminals

on the switchboard marked (.. .. .. ___ ... ... . ._...._.........)and
b. Connect two dry cells in (... _.__.._._.__..._.) between the
terminals marked (.. ... __________.)and (._....___.._.___._))

on the switchboard.

13. In order to protect the switchboard from lightning the ter-
minal marked (.. .._._._.._._.______.) on the switchboard should be
connected to (... .. _.._._______.___.).

14. a. When operating a switchboard of type EE — 2 units using
the operator’s set the following method may be used in connecting

the two: Replace the (.........._......__.) on the operator’s
set with the (... .. __________.._.) (eceeoooiii2l)
taken from the switchboard, connect the two wires in this
(ceeeeeeeceeo-.-.....) to the terminals on the operator’s set
marked (.. .. ... .............)and (...._....____...._._..); now
connect together the terminals marked (.. ......_..__...._....)and
(ceeeeeaeoooo-o.---..) on the operator’s set.
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b. When operating a switchboard of type EE -2 units using
the operator’s set the following method may be used in connecting

the two: Connect the (......_._.._._.__.__._..) terminal on the
operator’s set to (.._........_._....___.) on the switchboard; con-
nect “R” and (........_.___...__.__.) together on the operator’s
set and then connect the (.. ...._.._..___.___.._..) terminal to
(ceeeoeeeooo_---._.) on the switchboard. When these changes
have beenmade the (.. ... .. ___._____.)) (oo . ...._._.____)-

on the switchboard is used to answer calls.
15. In order to use the night-alarm buzzer in the type EE — 64
operator’s set the following connections must be made in either of

the above cases: Connect the terminals (.. .. .. ____......_._.) and
(cceeeeeeooooo---..) on the switchboard to the terminals
marked (............._._.__.) on the operator’s set. Connect
(e and (.. _..__....) on the switch-

board together.
16. The operation of the switchboard after either of the above

changes has beenmadeisthe (.. ... _._.._____.) (.........___.)
when operating the switchboard using a camp telephone as operator’s
set. The operator when ringing throws the (.. .. _________._______)
and (._..._......._...._._..) key toits (.._......_._..__...___)
position.

17. a. When using the monocord operator’s set type EE — 64, with
the monocord switchboard of type EE — 2—-A units, in order to answep
. a call the operator plugs into the jack of the calling line and with the

ringing and listening key in the (.. _._.___ ... _.______._..___)
(-eeoo oo --_._....) ascertains the party desired.

b. The operator then places the plugof the (.. .. .. __._.._.______)
party’s line into the jack of the (... ... __ .. _.______._.._.___)
party’s line and with the key on the operator’s set in the
(ceeeeeeoooooo---.-..) position turns the generator crank. This
rings the (........_...___.______) party’s telephone.

c. When the (..__.__.___________.) party answers, the operator
removes the operator’'s plug from the (.__.____.____.___.____.)

party’s jack and proceeds to other business. _
18. a. If for some reason the calling party leaves his telephone and
it becomes necessary to recall him, the operator with the plug in

(cceeeeooooooo--_....) party’s jack and the connection completed
as above (.. _____ ... ________.)his (..___.._..__..______..) and
(coeeeeeeee oo ) key toits (.o .. __._.____.______.) position.

b. This rings back on the calling party but does (.. .. ... ... _.._.)
ring the (.. ._._...._.__._.._._.__..) party. This is accomplished by

certain circuits in the operator’s set and is made possible by the
three-way cord and plug used with the operator’s set.
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19. When using the type EE - 64 operator’s set with the mono-
cord switchboard of type EE — 2A units, the only connection necessary

between the (.. .. __ ... _____.....)) (ceeeeooioo.o_......)and
the(.___ _...___._._.....)isapair of wires connecting the terminals
marked (...._..___._.....__.._..) on the switchboard to the terminals
marked (.........._._.._.__...) on the operator’s set. The cord
and plug on the (.._._._.._.._.._._____.) is used in answering calls.

20. a. When using a camp telephone as an operator’s set for
the monocord switchboard of type EE — 2-A units separate night-
bell and battery must be connected in (......_.._._________..)
¢ between the (....................) terminals on the switch-
board and an extra cord and plug provided and attached to the
(co oo -.._.........) terminals of the telephone.

b. The operation is then the same as when using the operator’s set
except that therecanbe (.. .. .. .. ___.________.) connection between
the (... ..............) and (._..._..._.__..___..) partys
when ringing on either line. Therefore the use of cords and plugs is
the same as when operating a monocord switchboard of type EE — 2
units.

21. An operator should supervise all calls through his switchboard
to see that conversations are started and disconnections are made

when the call is finished. .He should (.. .._.._.._.__._...___._._)
(ceeeceeceeoo---.-.) a connection until he has challenged twice
with (... ...

22. The phonetic alphabet consists of arbltrary words which
are substituted for certain letters. The purpose in using this al-
phabet is to provide a method of repeating letters so that those
(ceeeeececeeeceeeeco) will mot be (ooo o oo .____.___)) with
other letters. '

23. The traffic diagram is used by the operator in order to route
callsbythe (.. ... .. _.._._._..)andmost (.._.__.____.____....)
route. It shows the number of (.. .. ___._.._..._.___.) between
each switchboard in the telephone net.

24. a. An operator in placing a call from a local subscriber to a
party connected to some other switchboard, should always tell the
other switchboard operator the correct number desired and not leave

this for the (..........._....___.) to do.

b. The operator at the originating smtchboard is responsible
only for the (........_......_...._......) of a call so far as the
(ceeeueoe-.....) switchboard. However,heis (.._...._.._._._._.)

that the call finally does get through if possible, and it is up to him
to supervise the call.
25. a. When answering a call using the monocord switchboard of
type EE — 2 units the operator at a central whose code name is
29818—23—6 89
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“Macrc” should proceed in the following manner: Place the

(ceeeeieccecoccco2) plugin the (oo ... _______))
(eeeeieeeeeeeoo--)jack and say (... .. ... _____._____..)
G B
b. Upon ascertammg the party desired he removes the
(.. we-w------) plug and places it in the(_________________-_)
of thelmedesu‘ed and (.. .. ___.____________)).
c. He then placesthe (.. ... .__.__._._..._...._.___.__) of the
(--e--ceoeece---.) party’sunitintothe (.. ___.______.______) of
the (.. _._.____..____))

party’s unit and listens in
to see that the called party
answered.

26. Directions to the stu-
dent.—Indicate by filling
in the blank spaces below
what connections must be -
made on the operator’s set
shown in Fiz. 8 - IG be-
low, to connect it for use
with a monocord switch-
board of type EE-2 units. -

a. Connect the terminal
marked (.____________.)
to the terminal marked

b. Connect the termma.l
marked (_____._______.)
to the terminal on the
switchboard which is

marked (.. .. ________.).
¢. Connect the terminal
marked (_____.__.____.)
Fig. 8—1G. to the terminal on the

switchboard which is marked (.. _______________.).
d. Connect the (.. ______._____.____.___._..) terminals marked
(ceeeee oo -.__.__.) to the terminals on the switchboard which
are marked (--._____---_-___--__) and (. __________________)).

27. Directions to the student.—Indicate by filling in the blank
spaces below what connections must be made on the operator’s set
shown in Fig. 8 — IG above, to connect it for use with a monocord

switchboard of type EE — 2 — A units.
Connect the (.. ____ .. .._.__.____........) terminals marked
(ceeeeeee oo ---_..) to the terminals on the switchboard which

aremarked (.. __ . . .. ________...._0).
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PHRASES USED IN SPECIAL CASES IN SWITCHBOARD
OPERATING. :

Equipment.—For each group of five students.
1 monocord switchboard, type BD — 10 (8 line) with terminal
strip attached.
5 field telephones.
Twisted pair field or outpost wire.
Information.

It is the duty of switchboard operators to be cotrteous and accom-
modating but at the same time to be as brief as possible in their
dealings with subscribers. When calls are put through and connec-
tion established between the called party and the ca.lling party with-
out any dlfﬁculty, there is little that the operator is required to
say. There will be many occasions, however, when the called party
can not be reached, or else can be reached only by special handling
of the call. It is also impossible to avoid a certain amount of errors,
such as the breaking of a connection before the conversation over it
is complete, giving a subscriber the wrong number, etc. These cases
may require a certain amount of conversation between the calling
subscriber and the operator. To prevent as far as possible confusion
or misunderstanding, operators are required in these special cases to
be polite, avoid argument, and accommodate the subscriber in every
way possible and use the prescribed phrases where there are any.

The following phrases are prescribed for use by switchboard
operators when answering and supervising calls and must be strictly
adhered to:

a. “Magio oPERATOR.”—Used by the operator in answering a
calling subscriber.

b. “Maagio-1."—Used by the operator when repeating a number
to a calling party as acknowledgment of having understood.

¢. “HERE’S YOUR PARTY.”—Used by the operator whenever it is
necessary for him to start the conversation over a connection. For
example, if the called party should answer before the operator had

connected-himsthrough to the calling party the operator, after com-
pleting thé connection, would start conversation by using this phrase.

d. “Macro-11 18 BusY.”—Used by the operator when reporting
to the calling party that the called party’s line is busy.

e. “Maarc-11 DoEs NOT ANSWER.”—Used by the operator when
reporting to the calling party that the called party does not answer.

f. “Maceic-11 HA8 No TELEPHONE.”—Used by the operator when
reporting to the calling party that the party called has no telephone.

g. “MAGI0-30 HAS NO TELEPHONE, BUT I WILL GIVE YOU MaaGic-11.
I THINK YOU CAN GET HIM THERE.”—Used by the operator when the
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called party has no telephone but can be reached through another
telephone.

h. “Dm YOUR PARTY ANSWER §”’—Used by the operator when he
listens in on a connection to determine whether or not the called
party has answered and he hears no conversation.

1. “I’'LL RING THEM AGAIN.”—Used by the operator when he has
cut in on an uncompleted connection and has been told that the
called party did not answer.

j. “WartinG ¢”—Used by an operator when he cuts in on a connec-
tion after a drop has fallen on one of the two connected units.

k. “JUST A MOMENT, PLEASE. WHAT NUMBER WERE YOU CALL-
NG §’—Used by the operator when a party calls and reports that he
has just been given a wrong number. In case a connection between
two subscribers is broken before they are finished and either party
rings the operator and tells him that they were cut off from the
party they were talking to the same phrase is used. If the operator
knows what party the complaining subscriber was talking to, he need
not ask “ What number were you calling ¥’

l. “WHAT NUMBER IS CALLING ”—Used by an operator after he
has challenged on a connection on which a drop has fallen and as a
result he has been given a new number by one of the two parties,
and he does not know which of the two connected parties is calling.

m. ‘“HeLLo Macic” or “ HELLo Mace1o-3.”—Used by the operator
when there is confusion or interruption on a connection through two
or more switchboards and he is trying to get a distant operator or
called party back on the line.

n. ““WHO I8 CALLING, SIR ?”’—Used by the operator when a calling

" party who can not get the number he desires on account of a busy
line asks the operator to call him back to the phone when the party
desired can be reached. Also used in any other case when the
operator desires to know who the calling party is.

0. “I CAN GIVE YOU THE MESSAGE CENTER.”—Used by the
operator when, after reporting that the called party’s telephone is
out of order, or that the called party has no telephone. If the
called party has no telephone but answers over another number,
this phrase does not apply.

p. ‘“CAPTAIN SMITH'S CODE NUMBER I8 MAGIC-4. I WILL CONNECT
you.”—Used by the operator when a call comes in for a subscriber
by name or some designation other than his telephone code number.
Directions. .

1. Each group of five students will be required to install and
operate a central with a number of local lines as follows:

TABLE-1.
TaBLE-2.
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TaBLE-3. (Dummy. No telephone connected.)
TaBLE-4. (Dummy. No telephone connected.)
TaBLE-11.
TasBLE-30.

TaBLE-3 and TABLE-4, it will be noted, have no telephone con-
nected. They will be marked with their proper designation on the
celluloid strip on the switchboard, but will be considered as “out
of order.” The switchboard units will be so marked with a slip of
paper.

2. Students will be assigned to duty as switchboard operator or
at a local telephone and will rotate from one duty to another as the
instructor directs.

3. This is primarily an exercise in answering and supervising, and
the prescribed phrases will be used in every case for which there is a
phrase given.

4. The instructor will issue Students Traffic Load Tables to students
at local telephones who will place calls in accordance therewith, start-
ing when directed to do so by the instructor.

Questions.

(1) Why 1s 1t necessary that operators be required to use certain
definite phrases in particular situations?

(2) When does an operator use the phrase ‘“MAaGIC OPERATOR” %

(3) How does the operator answer on a trunk line? On a local
line? )

(4) Are there any occasions when an operator might be required to
givg a subscriber a number other than the one asked for?

(5) What is the difference in the procedure used by an operator
when listening in on a connection to find out if the called party has
answered and when listening in after a drop has fallen on one of two
connected lines?

(6) In what cases, if any, should an operator wuse the word
“HeLrLo” %

(7) How should calls for subscribers who have no telephones be
handled?

(8) When a call is made for a subscriber by name, what should an
operator do to try and prevent the calling subscriber from again calling
Jor the same person by name?

(9) If a subscriber accuses an operator of giving the wrong number,
when the operator is certain he gave the number asked for, what should
the operator do and what phrases should he use?
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SUGGESTIONS FOR THE INSTRUCTOR.

1. This unit operation is a continuation of Unit Operation No. 7
and the same equipment is used. This equipment consists of a cen-
tral (TaBLE) with four local lines, TABLE-1, TABLE-2, TABLE-11, and
TaBLE-30. In this Unit Operation an 8 or 12 line board, or two 4-line
boards should be used with one unit marked “TaBLE-3” and one
marked “TaBLE-4.” These two need not have any telephones, but
should be marked ‘ Out of order’” by tagging the unit with a slip of
paper. '

2. Issue a special order to the centrals covering all the special
information that they require, as follows:

SpeEcIAL ORDERS FOR SWITCHBOARD OPERATORS.

a. TaBLE-3 and TABLE-4 are out of order.

b. TaBLE-5, TABLE-6, and TABLE-7 have no telephone and can not
be reached over any other telephone.

c. TaBLE-8, TABLE-9, and TABLE-10 receive calls at TABLE-11.

d. (1) TaBLE-1is Brig. Gen. A. B. Smith.

(2) TaBrLe-2 is Capt. R. B. Black.

(3) TasrLe-4 is Lieut. S. M. Brown.

(4) TasLE-5 is Lieut. W. O. Jones.

3. At the first meeting of the class take up each phrase used in
switchboard operating and demonstrate when and how it is used.
Ask questions of individual students and have other members of the
class indicate whether the answers are correct or not. When satisfied
that all members of the class understand the use of the various
phrases, assign each student in each group to a duty and issue and
explain the Students Traffic Load Tables to the group. Arrange for
a clock or a bell as described in Unit Operation No. 7 for indicating
the time. All students should understand how the operation is to be
carried out before starting on the schedule of calls.

4. The Students’ Traffic Load Tables, and the Instructor’s Traffic-

" Lead Table from which they are extracted are shown below. These
are similar to those used in Unit Operation No. 7 but they have a
number of special cases included which will require the use of most all
of the phrases given in the Students’ Manual.

INsTRUCTORS TrRAFFIC LOAD TABLE.

Norte 1.—TaBLE-3 and TABLE—4 are out of order.
TABLE-5, TABLE-6, and TABLE-7 have no telephone.
TABLE-8, TABLE-9, and TABLE-10 answer on TABLE-11.
Captain Black is TABLE-2.
Lieutenant Brown is TABLE4.

Nore 2.—X, calling party; O, called party.
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Time. TABLE-1. TABLE-2. TABLE-11. TABLE-30. Other numbers.
Twoof the
0 X O cal li n g ----------------------------
[ P O¢ par lt) ies X e
get busy
0 mmmmmeenenans Y report. J|" -ttt X
(1 o 2 P X e e TaBLE-3 (out
of order).
[0 S PO XIf can’t|.............. TABLE-5 (no
get TABLE- telephone).
5 then
TABLE-1.
0410 |.ceeeenannn... ODoes mnot |.............. X
answer.
0410 D, G T I D Captain Black
(TABLE-2).
One gets
0415 |oeeeeeenl o[%%e } X e
y re-
0+15 X 0{ e | ol REREEREEEEETE
0420 |oeeeneannnn.. X e TaBLE-10 (an-
swers on
TABLE-11).
04-20 D G ODoesnotan-|..............
swer.
(1B | I I PN B X TaBLE4 (out
of order).
(11 T P D G TaBLe-7 (no
telephone).
(151 J N I FN X Lieutenant
Brown
(TABLE-4,
which is out
) of order).
0426 X Asks for | ....cceeiiiii]iiiiiiaans
TaABLE-1
by mistake;
tells oper-
ator he got
Wrong num-
ber; wants
TABLE-30.
0430 | O {Orlx)e gete} .............. D N
usy re-
0+30 | O e R CELntrr] [ETEPEPPPEPEPD X
0430 |oeeeeennnn... X e TaBLE-8 (an-
swers on
TasBLE-11).
0435 | X Tellsoper- |....ooeneeeeei]oneeeneaaeeaiiieeaaanann
ator he was
talking to
TaBLE-1]
and was cut
off.
(1 5 R R PO D N TaBLE-3 (out
> of order).
0435 |ceeeennn. D N PN O Don’t an-
swer.
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STupENTS TRAFFIC L.OAD TABLES.

TABLE-1.

Unir OperaTioN No. 9.
Page No. 6.

At the
time
shown
below.

Call the party shown below.

Remarks on result of cal.

0410
0415
0420
0435

Captain Black

TABLE=2... .o

N -3 e

Call operator and tell him that you were talking to
TaBLE+11 and were cut off.

TABLE-2.

|
At the
time
shown
below.

Call the party shown below.

Remarks on result of call .

0+5
0410
04-20
04-25

04-30
0435

Do not answer any calls that come in at this time......
TABLE-10.. ...ttt iiiiiaicsenannnanns
TaBLE-1. Then ring and tell operator you got wrong
number. Tell operator you want TABLE-30.
TABLE-8. ... iiieiiiiiaiieetraranacaennsanceenns
TABLE-30.. . cuneiiiiiiiiiiiiiiiiinennneeannnn

At the
time
shown
below.

TABLE~11,

Call the party shown below.

Remarks on result of call.

045
0+15
0420
0425
04-30
0+35

TaBLE-5. If you can’t get them, then ask for TABLE-1..
TABLE-2.. oottt iiiiiieeaiiaanecsaananes
Don’t answer any calls that come in at this time.......
TABLE=7. . ¢ ittt aaetaacaannaannn

~TABLE-30.

Call the party shown below.

Remarks on result of call.

97



Unrr OperaTioN No. 9.
Page No. 7. TELEPHONE SWITCHPCALD CPERATOR.

5. Require each student to enter under remarks on his Students’
Traffic-Load Table the result of the call, such as ““Line busy, connec-
tion not obtained,”’ or ‘“Line busy, connection obtained later.”

6. Direct all students that when they place a call for a party and
receive a report that the line is busy that they are to ask to be called
back later when the line is free. Direct operators to comply with
such requests.

7. After the operation has been completed assemble the class and
ask questions such as the following:

a. Why is it necessary to restore the drop to the normal position
after completing a connection through a switchboard %

b. Why is it necessary to clear a connection immediately after a
ring-off signal is observed ?

¢. How would you report to the calling party that the called party
did not answer ?

d. How would you report to the calling party the fact that the
station called does not exist

e. What phrases should be used in making reports on busy and out-
of-order lines?

8. If the time indicated is too short to obtain correct procedure,
lengthen the time between calls. The first essential thing is to ob-
tain switchboard operators who can handle these calls correctly.
To obtain more speed in switchboard operation repeat this Unit
Operation two or three times shortening the time if advisable and
change switchboard operators so that they get the cases that some
other student handled the time before.

9. Before taking up the next Unit Operation give an Instruction
Test similar to the following:

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST.
No. 9-A (PERFORMANCE).

Equipment.

1. Prepare a switchboard (Macrc) with local subscribers as follows:
Commanding officer........ccoeiiiiieiniiiiiiennnennnnn.. Magarc-1.
Executive officer......ccoveeiiiiiiiiiiiiiiiiiiaiiiaaa... Magic-3.
Supply offiCereeecennnniiiie e Maai0-7.
Message center......coueeeiiiiiiiaiiaiicitaciioaaioann Maecric-11.

2. Set up a connection from Maacic-1 to Maerc-11.

Procedure.

1. When the student who is to be tested and who is to act as opera-
tor has read his directions and has indicated that he is ready, place
a call from Magic-3 for Maaic-1. The student acting as operator
should give a report, “Macic-1 is busy.” An assistant should be
placed on Macic-1 or Macic-11 to answer in case the student chal-
lenges on either of these connected telephones.
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2. Next, place a call from Macic-3 for Magic-30. The student
acting as operator should report, “ Macic-30 has no telephone.”

3. Finally, place a call from Maagic-3 for Macic-7. Do not have
anyone answer Macic-7. The student acting as operator should
listen on the line for about 30 seconds and then say, “I’ll ring them
again,”” Heshouldrepeat the operation again and then say, * Magic-7
does not answer.” ,

Scoring.

1. The maximum possible score for this test is 12 points.

2. The score required to pass this test is 8 points.

3. Observe and score this test as described in Par. 4.

4. DIRECTIONS FOR SCORING.

a- Use of proper phrases in the first call: Points.
- (1) If the correct phrases 8re UBed.......ccoeeeeeeeaomannnneeiaaaaannnn 4
(2) No partial scores allowed.
(8) If the student fails to do any one of the following, the correct phrases
have not been used:
(a) Answer, “Magic OPERATOR.”
(b) Repeat, “Maarc-1?"
(c) Challenge properly and report, “Magic-1 is busy.”

If a student fails in any one of theabove......................... 0
b. Use of proper phrases in second call.
(1) If correct phrases are uBed......ccceuiiemiianiiaiiaieecaenennannn 4

(2) No partial scores allowed.
(3) If the student fails to do any one of the following, the correct phrases
have not been used: )
(a) Answer, “Magic OPERATOR.”’
(b) Repeat, “Macic-30?”’
(c) Reply, “Magic-30 has no telephone.”’

If a student fails in any one of theabove......................... o '
c. Use of proper phrases in third call:
(1) If the correct procedure is followed.............. ... ... 4

(2) No partial scores allowed.
(3) If the student fails to do any one of the following, the proper phrases
have not been used: )
(a) Answer, “Macic OPERATOR.”’
(b) Repeat, “Macic-7?"
(¢) Supervise connection and after about 30 seconds have elapsed
say, “I’ll ring them again.”’
(d) After ringing twice and waiting about 30 seconds, say,
“Magic-7 does not answer.”’
If a student fails in any one of theabove.......................... 0

INSTRUCTION TEST NO. 9-A (PERFORMANCE).
PROBLEM.

Directions to the student.—1. The instructor will designate a switch-
board to which you will be assigned as operator. This central will
be called “Magic’”’ and will have the following local stations con-
nected to it:

Magic-1. Magic-3. Mag1io-7. Magic-11.
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2. a. When the instructor says, “Begin,” act as operator for this
central and answer any calls that come in.

b. Do the work quickly and use the prescribed phrases taught in
this unit operation.

¢. Do not disturb any connections that are already set up without
using correct phrases.

d. Remain at the switchboard until relieved by the instructor.

INSTRUCTION TEST NO. 9-B (INFORMATION).

Directions to the student.—Below are a number of sentences from
which certain words have been omitted. Each word which has been
omitted has been indicated by a short dotted line enclosed in a paren-
thesis, thus (......._......_._.___.). Fill in each blank space with
& word which will make good sense and at the same time be tech-
nically correct. A word spelled with a hyphen, like armor-plated or
back-fire, counts as one word.

1. In afield telephone system, each central has a code (.. .... .. _.)
and eachlocal (.._......_.____...._)hasa (..........___._.___.)

2. When a call comes into a central whose code name is * TABLE”
the operator (.................) bysaying (...._._.....___._)
(AR B

3. Supervising calls consist essentially in using every available
effort to (.- .. ___..______.) the (.......__.........) with the
(ceceeeoo........) party; in taking care that uninterrupted
(cececeoooooo-....) is maintained during (.._.__.._._.._____.)
and in clearing thelines (.. .. .. .. ______.)whenthe(.._._._._..__.)
completed.

4. When a call is made the operator (....___.._..__._.._____.)
(ceceeeooooo-.___.) on the line for about (.. _.._...___._____.)
seconds after the connection has been established. Then if no
(ceceeececeo-.-_...) is heard, he should (.. ..._..__._______.)

5. After a connection has been established it is the duty of the
operator to (... _..._______.__..)the(........_.....__....)as
far asheisableas (.. ... ______.___.)asitis (..o _____.___._..).

6. Before (.. .__..___.._..___._...)aconnection an operator should
always listen in and challenge by saying, (“ .. ________.__._.___..").

7. Whenever possible, telephone calls should be made by the
(ceeeeeeeeeoooooo-) nameand (..............._..) and not by
(__-__----------_-_--) name or titleand (.. ... _____________)).

. If an operator wanted to report that Macic-11 was busy he
would say, (‘i) (eeeiiiiiiiiillll)
G .
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ANSWERING, SUPERVISING, AND ROUTING CALLS.
Equipment.

Number Field
Central. of Monocord switchboards. tele- Wire.
students. phone.
TABLE....... 4 | Type BD-11 (12-line)..... 4 | Twisted pair, field or out-
post wire.
ToY......... 3 | Type BD-11 (12-line)..... 8 | Twisted pair, field or out-
. post wire.
TAR......... 4 | Type BD-11 (12-line)..... 4 | Twisted pair, field or out-
post wire.
TARRY....... 3 | Type BD-10 (8-line)...... 3 | Twisted pair, field or out-
post wire.
TRAVEL 4 | Type BD-10 (8-line)...... 4 | Twisted pair, field or out-
post wire.
TARRY-/

TARRY
me TARRY-11

O748LE-10
TRAVEL-I/

RL-P-5260
Fig. 17.—Traflic diagram showing subscribers.

Information.

This Unit Operation is a review of Unit Operations Nos. 7, 8,
and 9. The students should carefully review the information given
in those Unit Operations and the Information Topics referred to.
This exercise covers all the cases commonly met with by an oper-
ator of a monocord switchboard in a wire net, and it requires the
use of the rules for routing and the phrases given in the previous
three Unit Operations.

Directions,

1. The class will be divided into groups and assigned to centrals as
indicated above under the heading EqQuipMENT. They will be
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required to install the net shown in Fig. 17. This figure represents
a telephone net pertaining to the 1st Brigade (TaBLE). The 1st
Brigade (TaBLE) has both regiments in the assault echelon, i. e., 1st
Infantry (Toy) and 2d Infantry (TAr). Each regiment has one bat-
talion in the assault echelon, i. e., 3d Battalion, 1st Infantry (TARRY).
_and 2d Battalion, 2d Infantry (Traver). The other battalions are
in reserve and are not shown as connected by telephone.

2. Each student will be assigned to duty as switchboard operator
or at a local telephone and will rotate from one duty to another, as
directed by the instructor.

3. Students at local telephones will be issued Student’s Traffic-Load
Tables and will place calls according to these tables, commencing
when directed to do so by the instructor.

Questions.

(1) In Fig. 17 what centrals would a call have to go through if it were
given the direct route from TaBLE—4 to TARRY-111%

(2) Describe a possible secondary routing for the call mentioned in
question (1).

(8) Suppose the connection was completed for a call from TABLE—4 for

TrAVEL-1 by the secondary routing. Could TaBLE-11 call and get
TarrY-1% (See Fig. 17.)

(4) Why is it necessary for operators to know the organization of their
ogon, superior, and subordinate units?

(5) How and from what information 18 a traffic diagram made?
* (6) What 1s a telephone code and what is its purpose?
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SUGGESTIONS FOR THE INSTRUCTOR.

1. This unit operation is a continuation of Unit Operations 7, 8,
and 9 and is a general review of the matter contained in those Unit
Operations. It is an exercise in routing calls in a telephone net and
in the use of the traffic diagram. It affords training in the use of the
various phrases given and explained, for use in operating and super-
vising, and the instructor should insist that operators use these pre-
scribed phrases. At the completion of this Unit Operation the class
should be proficient in the operation of monocord switchboards under
all conditions.

2. Divide the class into groups so as to allow one student operator
at each switchboard and one student at each local telephone and
install the net shown in Fig. 17. Have the students correct Fig. 17
in the Students Manual to agree with Fig 17 as shown in this Guide.

Central. Size of switchboard re- Local telephones. studemes tn

q y group.
TABLE......c..... 12-line............. Nos.4,10,and 11............ 4
ToY...cvveeanat. 12-line............. Nos. and 11.. .. ... .. 0000 3
TAR. - eeeeeeannnn. 12-line.......o..... Nos. 1,10, and 11. ........... 4
TARRY....... R 8-line.............. Nos. Uand 11. ............... 3
TRAVEL....... ..] 8line......oaia.ls Nos.1,10,and 11............ 4

3. Require each central to post a traffic diagram and to write the
numbers of local telephones and the names of trunks on the celluloid
strips on the switchboard units including dummy local Nos. 2, 3, 12,
and 13. Nos. 2 and 3 represent local telephones which are out of
order and these circuits should be so marked on the switchboard.
Numbers 12 and 13 represent local parties which do not answer.
They require no special tagging, but whenever the operator has
occasion to ring them he will have to give a ‘“DOES NOT ANSWER”
report to the calling party.

4. Issue a copy of the following order to each central and require
it to be posted by the switchboard.

SpECIAL ORDER FOR SWITCHBOARD OPERATORS.

a. No.-2 and No.-3 are out of order.

b. No.-5, No.-6, and No.-7 have no telephone, and can not be
reached over any other telephone.

¢. Nos.—8 and 9, receive calls at No.-11.

d. (1) No.-1is Brig. Gen. A, B. Smith.

(2) No.-2 is Capt. R. B. Black.

(3) No.-10 is Capt. S. M. Brown.

(4) No.-5 is Lieut. W. O. Jones.
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5. When the net is installed complete, with all local telephones,
issue to each student at a local telephone a Student’s Traffic-Load
Table. These Student’s Traffic-Load Tables and the Instructor’s
Traffic-Load Table, from which they are extracted are shown below.
These tables are similar to those used in previous Unit Operations
and the students should have no difficulty with them. They cover
a schedule of calls which include for each central the various cases
which must be handled by the operator.

INsTRUCTOR’s TrAFFIC LoaD TABLE.

TABLE. Tov. TAR. TARRY. TRAVEL,

TIME. o
4 10 1 1 1 1 10 11 1 11 1 10 11

e — e ——
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INsTRUCTOR'S TRAFPIC LoAD TABLE—Continued.

TABLE. Toy. TAR. TARRY. TRAVEL.

TIME, o - - ———
4 10 11 1 1 1 10 1 1 1 1 10 11

NoTE-—Nos. 2 and 3 at each central are out of order. Nos. 5, 6, and 7 at each central have no telephone.
Nos. 8 and 9, at each central answer on No. 11. Nos. 12and 13 at each central don’t answer. The num-
ber of the officer called for by name is No. 10 at each central.

StupeENTS’ TrAFFIC LLOAD TABLES.

TABLE-1.

At the |

o Call the party shown below. | Remarks on result of call.

below. o ]‘
|

|
i

0+25
0440
0465

| At the
time

shown
ow.

Call the party shown below. Remarks on result of call.

0410 | TAR-18. ... it iieaei e
0415 | TARRY—=L.... .ottt eeeeeiceeeaaeaanns
0430 | TARRY=3... ..o ieeeeeieaeeeteaeeeeaaannn !
0445 | TAR-10.. .. ..ot e e e eeeeeeeeeaaannn !
0475 | TAR-I0. . ..ottt e e e i eaaaans |

TABLE~11.

time Call the party shown below. Remarks on result of call.
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STupENTS’ TRAFPFIC LOoAD TABLES—Continued.
TOY-1.
At the
sltmi:lv:}l Call the party shown below. Remarks on result of call.
below.
0410 | TABLE-1L. .. .. ittt eeeeeaaaaanann
0415 | TAR=D. e et e e e e eieeaann
0+25 | CAPT. BROWN AT TAR ... it
0430 | TAR=L. .ot e et eeeiaeeeaaennn
0440 | TAR-IL. ..ottt i eeeeeeeacaaannnnns
0475 | TABLE=9... ..ottt eeeeeeaeeacaaanans
Remarks on result of call.
L)
TAR-1
At the .
sﬁ% Call the party shown below. Remarks on result of call.
below.
0 CAPT. BROWN AT TRAVEL..coinnniieiieaiaeaaaann.
0435 | TRAVEL=2.. .. e eieeeieeiieeeeeeeeaseaacanaaaaaennnn
0450 | TRAVEL=L... o cee it ieie e ieeeeaecccaacanannanaan
0465 | TRAVEL-10.....ciiiiiiiiiiiineiiiiaaanccsancncnnes
TAR-10.
At the
sfxlg::ﬁ Call the party shown below. Remarks on result of call.
below.
045 | TABLE-10.. ...t ieeieecaacnaacnan-
04-20 | TABLE=2.. .ttt eeaeeeccennaaacannn
0460 | TABLE—...coccoriiiiicieiaaaeneeeaaaanccsaaacans
TAR-11
At the
Sfllg‘tfn Call the party shown below, Remarks on result of call.
below.
045 | TOY=0. e e ee i eeeeteaeeaaacacacaaaacasann
0420 | ToOY=l...ciiieiee it eieeeacaaacaaaanaans
0455 | CAPT. BROWN AT TARRY.ceeeo i,
0470 | TARRY=7.ceeeeecaeenneecaacaaesonaceaanaancnncannns
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StupeNTs’ TrArric LoAap TaBLEs—Continued.

TARRY-1.
At the
agtlvl:n Call the party shown below. Remarks on result of call.
below.
0 B 003 o U
0445 | TAR-10. .. ...ttt ea e eeeaeeeaaneaann
0460 | TABLE—.......iiiiiiiiitiieeeiaaaeanaaaaaaaannnn
0465 | TOY=2ueeeieeee et iae it eeeaaeaaaanaeanaaaaaaanaannn
TARRY-11.
1 ae the
sg(tr.:n - Call the party shown below. Remarks on result of call.
below.
045 | CAPT. BROWN AT TABLE....... ... ... iiiiiiiaana..
0420 | TABLE~4 .. ... ittt eaeanaaaaaaaaaanaannn
0435 | TAR=I0. oottt eeeeeeeaaaaaaanaannns
0450 | TAR2. ..ttt e et e e e e teaeaaaaaaannns
0455 | TRAVELLS. ... it iieieeeceeenaanans
0470 | TRAVEL-L..on it ee e et ieeeeaeaaaaannaann
i TRAVEL~1.
At the
- m Call the party shown below. Remarks on result of call,
below.
0425 [ TARRY=12.. e o inetiiee i ieeeeeeeeceennaanannanannn
(RTINS :3:3 o § S
0460 | TRAVEL-I0. ... .. .neeeneeeieeeeeaananeancaannann
TRAVEL~10.
Atthe
sm Call the party shown below. Remarks on result of call.
below.
0410 | TAR8. - e eeeeaaeaaaaas
R R o R
TRAVEL-11.
At the
e Call the party shown below. Remarks on result of call.
below.
0415 | TABLE—4..cceeeiiieeeaaaaannnnccaaacccaccnnnnns
0430 | TABLE~B......ouueeneiinneaeeaacecaccaacaaannns
0445 | TOY=11.. .. ..eiiiiieeieieeeccaaaannccanaaccacacnns
0460 | TOY=18. . nneeeeiieeeiieeeeaceceanncecaaaacsccannns
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6. Direct the students to keep a record on their Traffic-Load
Tables under remarks of the result of their calls, such ag—

a. Did not answer. I

b. Wrong number.

¢c. Line busy. Completed later.

d. No telephone. Completed through No. -11.

e. Captain Jones number TABLE - 15.

7. If they know that Nos. 12 and 13 have no telephone on them,
caution operators, that they will ring these numbers the prescribed
number of times when they are called for and will report in the
prescribed manner that they do not answer.

8. Have the class perform the operations according to the Traffic-
Load Table arranging for a clock or bells as described in Unit Opera-
tion No.7. If the time schedule is too slow, cut it down to three or two
minute intervals.

9. At the completion of the operation assemble the class and explain
any difficulties that have been observed during the operation. Give
an Instruction Test similar to the following:

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST.

No. 10-A (PERFORMANCE).

Equipment.
1. Prepare a switchboard connected as follows to represent a wire
net:
. Name of central Cap.
One trunk circuit to Cas.
One trunk circuit to CANARY.
One trunk circuit to CAPER with a short circuit on it.
One local circuit to Cap — 11.
One trunk circuit from CAPER to CANARY.
. Connect a telephone representing a switchboard on both CaB
and CANARY trunks. Nothing need be connected on CAPER trunk or
Cap — 11 local. Place an assistant at CAB and CANARY.

PR S Re o

Procedure.

1. When the student who is to be tested and who is to act as
operator has read his directions and has indicated that he is ready,
say “Begin,” and have an assistant place a call from Cas for
Caper — 11.  The student operator at Cap will receive no reply when
he rings CapER for there is a short on this circuit. He should therefore
route the call through CaNARY, connecting CaB to CANARY as soon a8
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the assistant at CANARY has answered as CANARY operator and
has repeated back the number given him. This assistant should be
instructed finally to answer as CAPER — 11; immediately after which
the student acting as operator at CAP should remove his plug from the
connection.

2. When the student acting as operator has completed the connec-
tion and has removed his plug, have the assistant at CaB call again
and say, when the operator answers, “ You GAveE ME THE WRONG
NumBER.” The student acting as operator should reply, “JusT A
MoMENT, PLEASE"; and if necessary, “ WuAT NumMBeEr WERE You
CaLLiNg ¥’ Have your assistant give the number CAPER — 1 if asked.
See that the operator puts the call through correctly.

' Unir OperaTiON No. 10.
|
F
)
|

Scoring.
1. The maximum possible score for this test is 8 points.
2. The score required to pass this test is 8 points.
3. Observe and score the test as directed in Par. 4.
4. DIRECTIONS FOR SCORING.

a. Correct routing, supervising, and use of proper phrases for the first call. Points.
(1) If correct routing, supervising, and proper phrases were used........ 4
(2) No partial score allowed.

(3) A failure to do any one of the following makes the procedure incorrect
and the first call is not properly handled:
(a) Answer, “CaB OPERATOR.”’
(b) Repeat, “CaPER - 112"
(c¢) Ring CAPER central.
(d) Ring CaNARY, when it is found that CaPEr operator does not
answer and the circuit rings short.
(e¢) Ask for ‘“CaPER — 11’ when CANARY operator answers.
(f) Remove his plug when ‘‘CaPER - 11’’ has answered.

If a student fails in any one of theabove.................. ... .. ... 0
b. Correct routing, supervising, and use of proper phrases for the second call.
(1) If correct procedure is followed................... ... .. ... . 1

(2) No partial scores allowed.
(3) A failure to do any one of the following makes the proccdure incorrect
and the second call is not properly handled:
(a) Challenge by saying, ‘‘Waiting?’’ when the drop falls on the
connected unit. )
(b) Reply, ‘““Just a moment please. What number were you
calling?’’ when the subscriber complains that he was given
the wrong number.
(c) Repeat procedure of a. b, ¢, d, ¢, and f above in paragraph a.
If a student fails in any one of thealove. ...l . 0

109



Uwnir OperaTioN No. 10.
Page. No. 10. TELEPHONE SWITCHBOARD OPERATOR.

INSTRUCTION TEST NO. 10-A (PERFORMANCE).
PROBLEM.

Directions to the studemnt.—1. a. The instructor will designate a
switchboard to which you will be assigned as operator. This central
will be called “Cap,” and will have the following circuits connected
thereto:

(1) Trunk circuit to Cas.

(2) Trunk circuit to CANARY.

(3) Trunk circuit to CAPER.

(4) Local circuit to Capr-11.

1. The centrals CaNaRY and CAPER are connected together by a
lateral trunk.

2. Prepare a traffic diagram for this central.

3. When the instructor says “Begin,”” be prepared to act as oper-
ator, handling any calls that come in.

4. Do the work quickly. ‘

5. Remain at the switchboard until relieved by the instructor.

INSTRUCTION TEST NO. 10-B (INFORMATION).

Directions to the student.—Below are a number of sentences from
which certain words or phrases have been omitted. Each word or
phrase that has been omitted is indicated by a short dotted line,
inclosed in parentheses, thus (......_.............). Fill ineach
blank space with a word or phrase which will make good sense and
at the same time be technically correct. Blank spaces inclosed in
quotation marks should be filled in with the exactly correct phrase-
A word spelled with a hyphen, like armor-plated or back-fire, counts
as one word.

1. At each headquarters thereisusuallya (... .. ... ___.____._..
with (.. ... .............._._.__..) lines connecting to other
(eecececmoccccciacc)and (oo oo oo .o ._._._..) lines connect-
ing to various (..._._.___._._____._____) at that headquarters.

2. In obtaining telephone connections the telephone code is used
toincreasethe (.. .._...____._.___._._.), G B
G 1 G B

3. When a call comes in over a trunk to Magrc for a local party.
Magic - 7 who has no telephone, the operator should say
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4. When a call comes in to Maaio for Captain Jones, whose code
number is Maaro — 5, the operator should say “ (........_.......)
GO | | O G,
N (cmemieeeaa2) | CRR— |
(e 20) (R | | CRR— I

5. When a call comes into Maaic for Maarc - 7, who has no tel-
ephone, and Magic — 7 receives calls at Magro — 11, the operator
should say “(.......o...._......0) R
GO GO G

) R TSP |

6. The proper routing of a call is the dutyofthe (.. .. ..._...._.).

7.The (c.ocooiiiiiiiiiil) (eoccmcaiaiaiall) ds
used to determine the best routing for a call.

8. Inorder to (--............._.._..) aswitchboard promptly of
(ceeeeeeeaeaeao----..) connections an operatorshould (.. ........)
(eeceeeeeeeaoo.....) periodically on all (.._.__.._.____.____.)

20818 —~28—7 1
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HANDLING TRAFFIC,
Equipment.
A telephone net installed with a switchboard and several local
telephones at each central; a traffic diagram; and a telephone code

Information,

Up to this Unit Operation, the student operator has handled only
calls. When conversations or messages are. to be handled it easily
becomes possible to pull the wrong plug and thus to cut off a conver-
sation. Besides this, calls will come in for circuits that are busy. In
order to familiarize operators with such conditions, a traffic load pro-
viding a situation in which actual messages are to be transmitted will
be applied to the telephone net.

Directions.

1. A student will be assigned as telephone orderly at each local
telephone. This station will bear the code designation of his central
and office, as, for example, “Daylo-5" or ‘“Table-5.”” Daylo or
Table is the code designation of the central, and 5 is the code desig-
nation of the officer, viz., intelligence officer. Each local telephone
will be given messages by the instructor to transmit to other sta-
tions, and the time each message is to be transmitted.

2. The switchboard operator will handle this traffic in wccordance
with the rules and routine procedure covered in the preceding Unit
Operation, supervising all calls.
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3. Students assigned as telephone orderlies will have a message
issued to them similar to the following:

- MESSAGE
No_8 DATE__1 Jan 22
To__ 00 34 Inf AT

Your regiment will be relieved tomorrow.

——Details later
$G. cY?ANﬁI?m;h- jv.ﬁ.! AND ORGANIZAHON‘ Hounelliﬂolsn A M

C,C. Brown Brig Gen | AT

<« NAME AND RANK
SPACES BELOW FOR SIGNAL COMMUNICATIONS PERSONNEL ONLY

P vom Brenr

24, Brigade 5 | 19me2 | ,.8:10a M

0:45 AM[ | s e M
o S TS0 -1 ) <

4. The instructor will insert in the space marked “Time filed,” (¢
the time at which the student is required to make the call and trans-
mit the message.

5. The student who is acting as telephone orderly at a local tele-
phone will proceed as follows:

a. Look up in his telephone code the code name and number corre-
sponding to the CO 3d Infantry. (NoTeE.—This message would nor-
mally be sent to the message center, but for practice in training
switchboard operators in handling calls for different numbers the
student at each number acts as a telephone orderly would act at a
message center.)
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b. Enter 8 in the space “Check.” This is the number of words in
the body of the message.

c. Enter name in the space “Sent by.”

6. Establish connection with the 3d Infantry as follows:

a. Ring the switchboard operator and ask for “ MouNTAIN —11.”

b. The telephone orderly at the 3d Infantry message center should
answer ‘“MoOUNTAIN — 11, SMITH SPEAKING.”

c. Enter the name Smith in space ““Received by.”

d. Then say “MoTIvE — 11, JoNEs SPEAKING, TAkE THis MEs-
SAGE.”
Mountain telephone orderly should say “ Go AuEAD.”
. Transmit as follows, reading from the message blank:
. “Number—Eight.”
“Date—One, January, two, two.”
“To—CO, 3d Infantry.”
. “Your regiment will be relieved to-morrow. Details later.”
“Signature transmitted—CO 2d Brigade.”
“Hour signed—Eight, zero, five, A. M.”
[13 Class_OD ”
. “Message center—2d Bngade
“Number—Five.”
_j. “Date—One, January, two, two.”

k. “Hour—Eight, one, zero, A. M.”

l. “Check eight words.”

m. “End of message, repeat back.”

8. The receiving telephone orderly should then repeat the message
back, correcting any errors he has made.

9. When the receiving operator has repeated the message back
correctly, say: ‘“Correct, I have nothing further.”

10. Ring off.

11. Enter the time that transmission was completed in the space
marked “Hour.”

SAThe e SR NS

. .@o

" Questions.
(1) Why are the number of words in the body of the message entered
under “ CHECK " on the field-message blank ?

(2) After having obtained connection with the called party, what would
the operator say if he had more than one message to transmit?

(8) When transmitting a message, why is the name of the person
receiving the message entered on the message blank?

(4) What is meant by the body of the message?
(5) Is the actual signature and rank of the writer usually transmitted?
(6) Does a switchboard operator on duty ever transmit messages?
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SUGGESTIONS FOR THE INSTRUCTOR.

1. A telephone net should be installed with a switchboard and
several telephones at each station. A traffic diagram, a telephone
code, watches or a clock for records, message blanks, and prepared
messages should be provided. (See this Unit Operation in the Stu-
dents Manual for details concerning messages.)

2. The procedure is the same as in Unit Operation No. 9 except
that actual messages of about 20 words, written on field message
blanks,’ are given to each telephone orderly marked with the time
they are to be sent. Require a record to be kept at each local tele-
phone and switchboard. The following table will be used by a re-
corder stationed at each switchboard, the methods of making entries
being explained to the students in advance.

Traffic record.

................................................................

............................................................

Switchboard operator. Recorder.
Record of telephone calls.

¢)’Does . nos
Number of Time drop Party called. | Time called Time taken to © lnswer.n
call. falls. Y * |party answered.| handle this call. () Pstrty has ne

(¢) Rout| ll? of

..............................................................................

..............................................................................

....................................................................

..............................................................................

Total number of calls ...... Total time

Have the recorder station himself with his traffic record so that he
will not interfere with the operator but can note the times that drops
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fall, and can ascertain by a brief question to the operator such events |
as he can not hear or see. He can be given a copy of the instructor’s
traffic load table, which will assist him in making his entries and in
noting errors and omissions. In selecting recorders take the best
operators first. They are the instructor’s assistants. Then rotate
them on the other assignments in order to give all the men practice
as switchboard operators, message center operators, and recorders.

3. Consolidate the traffic records in the following form and post
it where students can see it. :

Consolidated traffic record.
""""" (Date). 77T
Operator, &rfh“mh::'d& Average time to complete & call. o
Jones. e e el (Obtained by dividing the total time by the total
Rancin, 712710 1roroory] mumber of calls teken from the (raffic rocord.)

Note that where calls have to be made through two or more
centrals, more time is required than through just one central, but if
the instructor will adjust his traffic load table properly so that each
operator has the same number of two and three central calls to
make, and will keep these records for several days, the fast and
accurate operators can be told by the average time taken to com-
plete calls as determined from these records. This will serve to ’

introduce competition among the students.

4. Prepare the instructor’s traffic-load table as before, prov1dmg
a message on a field-message blank for each case where the call is to
be completed. The students at local telephones will be given a
student’s traffic-load table as in the previous case. They are also
given the messages which are to be sent for completed calls. Insert
trouble calls and calls by name as in previous Unit Operations.

5. Go over the field-message blank and explain to the students
how they indicate on their blanks the time when the message was |
started and when completed, together with the initials of the receiv-
ing and the transmitting telephone orderlies. This is required in
order that the instructor can determine how long it took the students
acting as orderlies to transmit their messages. These messages
should bring in the use of phonetic spelling. Check the trans-
mitted message with the received message for errors. Aseertain
which students make the most errors, for they are also probably
poor operators.
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6. Tabulate the data on message transmission as shown below and
post the result where the students can see it. '

Message center telephone orderlies’ record.

Orderly.

Average time it took
orderly to transmit
his message.

Number of errors in
recelved messages.

..................

..................

..................

..................

.............................................................................. -
.................... @cecclescscccccccsccaccis|leccccsccrecsccrccclencrtroccsibobaionne
..................................................... @ecccccelecscsesencccccocnce
D R R R D R R R LR R
...............................................................................
cecee - .. ceccsfeccececcosncc s cscefcsecscscacececsnscclencrcscanean e e
......................... ces e oo cee ceeccecccsccccsscclonan .o ce e
ccesc e e seectcccccclecncan e ececcccclessccssccoancacann eces coescesncece
cee - cee oo . .ee D I I R T B R IR AP I
- . cctcmccrcseccsloacece cisesscsncec]iioene Taeacseanan
. cecc e .o eecelecssccenceccccnece

cee- eecccecececenaac|ecstcc e et e acfanaccccocsoncscsas]an .. .o cece
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7. The handling of messages is not ordinarily a duty of the switch-
board operator, but it is required in this operation to train switch-
board operators while acting as such;

a. To operate their boards where actual messages are being
handled:

(1) Not to ring on lines that are working.

(2) Not to pull plugs on lines that are working.

(3) In giving proper answers for uncompleted or trouble calls.

(4) In promptness in disconnecting lines.

b. To train switchboard operators while acting as message-center
personnel:

(1) In accurate handling of words, phrases, and numbers over the
telephone as well as the use of phonetic spelling.

(2) So that they know what it means to have an operator inter-
fere by ringing or pulling a plug while they are transmitting or re-
ceiving a message.

8. Since messages must be handled to give switchboard operators
the required training, do not waste the time of men acting as tele-
phone orderlies but train them as indicated. All communication
personnel must know how to use the field-message blank.

9. Students should be cautioned that their progress in speed and
accuracy depends in some measure on how they handle the Unit
Operation given them. If they play the game they can help train
each other. Require that when not otherwise indicated on their
traffic tables orderlies shall answer calls instantly and be prepared
to copy messages. Impress on them the fact that a big telephone
net in combat is a busy affair, and that switchboard operators
must be so expert in handling calls that in the usual and very urgent
cases they can handle routine calls automatically and still think and
act quickly on the difficult ones.

10. Go over the questions in the Students Manual. Ask addi-
tional questions such as:

a. What is indicated by the difference in the entries under * Time
filed,” “Time’’ (sent by), on the field-message blank ?

b. What is S. T. ¢

¢. Why not have an officer write out his name on the line marked
S.T.%

120




Unrr OpxraTiON NoO. 11,
INSTRUCTORS GUIDE FOR ALL ARMS. Page No. 8.

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST.

No. 11-A (PERFORMANCE).
Equipment.

Prepare two switchboards (MoBiLE and MoDERN) with a local
telephone at each switchboard for the message center (MoBILE — 11
and MopERN - 11). Run a trunk line between the two switchboards.
Place the switchboards so that they will be out of ordinary hearing
distance of each other.

Procedure.

1. Assign the student who is'to be tested to MOBILE — 11 as tele-
phone orderly at that message center and give him the following
message to transmit. Insert the proper dates and hours on the
message blank before it is given fo the student.

MESSAGE
No._1____ DATE

To__CO 1st Inf AT

Have one battalion report to me as
brigade reserve. This battalim will be

—_returned to your command as soonas
practicable.
CO 1st Bri M

81G. TRANSMITTED -- TITLE A ORGANIZATION HOUR SIGNED

C.C. Brown Brig Gen AT
81G. - NAME AND RANK
SPACES BELOW FOR SIGNAL COMMUNICATIONS PERSONNEL ONLY

OD TP CIA INSTRUCTIONS
1st Brigade L M
M M
TIMEIFlh!D CHECK ‘2':1 8y !EEIVEDAIV HOUR
TS0=2
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2. Make an exact copy of the above message and go to MopDERN — 11.
Act as telephone orderly at MODERN — 11; receive the message which
the student transmits, checking the transmission against your copy.

3. When the student has completed the transmission and has
hung up, call MoBiLE - 11 and transmit the following message.
Insert the proper dates and hours before commencing.

MESSAGE
No._1 ' DATE_
To____00 1st Brig AT

Second battalion has been ordered to
—report to you at once in camplisnce with
__your message mumber one this date.

GO 1st Inf M

$1G. TRANSMITTED - TITLE AND ORGANIZATION HOUR

CeK, Jonea Maj Inf | AT

QPACES BELOW FOR SIGNAL COMMUNICATIONS PERSONNEL ONLY

oD TP |
1836;%%”* N;.' DATE HOUR M

M| M
TIME FILED m ﬂf Y RE!!VIB =Y Hﬂﬂ"

150=3

4. Finally have the student turn in the message he has written
down and check it against the original.
Scoring.

1. The maximum possible score for this test is 20 points.

2. The score required to pass this test is 15 points.
3. DIRECTIONS FOR SCORING.
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a. Transmiltting ¢ message. : Paints.
(1) If the message is transmitted correctly in 2 minutes...........c...... 10

(2( (a) Deduct one point for each error made in transmission.
(b) Deduct one point for each 30 seconds in excess of allowed time.

(3) If there is a total of ten or more points to be deducted................ 0
b. Receiving a message.

(1) If the message is received cOrrectly.......cceveeeerecncenrcccrnccancnn 10

(2) Deduct one point for each error in the message.

(3) If there is a total of ten or more points to be deducted.............. 0

INSTRUCTION TEST NO. 11-A (PERFORMANCE).
PROBLEM.

! Directions to the student.—a. The instructor will designate a local
telephone to which you will be assigned as message center telephone

orderly. There are two centrals, MoBiLE and MopERN (1st Brigade
| and 1st Infantry), each having a telephone for the message center
(MoBILE - 11 and MoDERN - 11).

b. When the instructor says, “ Begin,” be prepared to act as tele-
phone orderly for the message center to which you are assigned and
transmit and receive such messages as may come in, using the proper
procedure.

i ¢ Do the work quickly and neatly.

i d. Remain at the telephone until relieved by the instructor.

I e The instructor will record the time it has taken to handle the
messages.

INSTRUCTION TEST NO. 11-B (INFORMATION).

Directions to the student.—Below are a number of sentences and
just after each are the words “True’” and “False.” Read each
sentence carefully and if what it says is true, draw a line under the
word “True.” If what it says is not true, draw a line under the
wol.d 114 False.’,

1. When transmitting a message by telephone to another head-
| quarters the message center telephone orderly always calls for the
. Person to whom the message is addressed and not the message center.

True. False.

2. The “Time filed” is not transmitted. True. False.
3. The check is the number of words in the message including
eddress and signature. True. False.

\ 4. The time under “Sent by” is the time at which the operator
finished sending a message and had received the proper acknowledg-

ment, True. False.
5. The class of a message is never sent when sending a message by

telephone. True. False.
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6. The name of the person signing the message is always sent when
transmitting a message by telephone. True. False.
7. The phonetic alphabet should always be used when transmitting
a coded message by telephone. True. False.
8. The telephone orderly when receiving a message by telephone
should write it in duplicate on a field message blank. True. False.
9. Never repeat a message back to the person sending it by tele- -

phone. True. False.
10. When sending a coded message by telephone never give the
name of the organization from which it is sent. True. False.
11. The telephone switchboard operator transmits messages. .»
True. False.
12. A message for the chief of the wire section would be received
by the switchboard operator. True. False.
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TESTS AND TROUBLES.
Equipment.

A telephone net installed with a switchboard and several local
telephones and a chief operator’s telephone at each central; a tele-
phone code; a test and trouble record a station log. (See Informa~
tion Topic No. 8.)

Directions.

1. Tests.—All circuits to the switchboard, both trunks and locals,
should be tested at periodic intervals unless circuits are in continuous
use; in such cases the fact that they are in use will show that there
is no trouble on the circuits. The operator at the specified time
should test all circuits and make suitable entries on the operator’s
test and trouble record. Entry should not be made on the test and
trouble record unless a circuit is found defective. A test consists of
plugging into and ringing on a line. When the party at the other
end answers, the operator says, ‘“Test, thank you,” and clears the
line. Each operator will also keep a station log under the super=
vision of the chief operator. (See Information Topic No. 8.)
Question.

(1) Why 1is it necessary to test all circuits periodically?

2. Trouble.—When a circuit is reported out of order, or when it
shows up as out of order under test or traffic, it is entered on the
test and trouble record. The chief lineman is notified and the jack
of that line is marked ““Out of order.” The operator is notified when
the trouble has been found and the repairs made; he then tests the
line and completes the entry on the test and trouble record.

Question,

(2) Should a connection between two parties be broken in order to
test the circuit?

3. The students acting as switchboard operators will handle calls
and make tests at such times as may be specified by the instructor.
Students acting as telephone orderlies will transmit messages in ac-
cordance with the student’s traffic load as issued by the instructor.
Question,

(3) What is the purpose of the chief operator’s telephone? (Refer to
Information Topic No. 6.)
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- SUGGESTIONS FOR THE INSTRUCTOR.

1. A telephone net should be installed with switchboard and
several local telephones at each central, including an additional tele-
phone at each central for the chief operator, which will be used for
trouble, complaint, or service work. A test and trouble record, a
traffic diagram, a station log, and a telephone code will be issued to
each central.

2. This operation should be carried on in conjunction with the
chief operator’s class and lineman’s class. If this is not possible,
one man should be assigned as chief operator at each central and at
least one man as lineman, making a total of six men at each central.

3. Explain the station log and how tests and troubles are handled.
(See Information Topic No. 8.) .

4. Ask questions such as:

(a) What should be done if circuit No. 202 was reported .out of
order ?

() What entry should be made on the test and trouble record ?

(¢) If the trouble was cleared by Lineman Jones 10 minutes after
being reported, and was found to be a broken wire, whht entries
would be made on the test and trouble record %

(d) Why is the chief operator s telephone not located right at the
switchboard ¢

(e) If some one calls up and complains about the service, what
does the operator do %

5. Prepare an instructor’s traffic load table, and prepare student’s
traffic-load tables for the telephone orderlies. Insert on these latter
tables some cases of trouble, making your list up from those covered
in previous Unit Operations. Issue these and proceed as in previous
Unit Operations. Require each operator to keep a test and trouble
record and a station log. Require tests to be made every 10 minutes.
Have the student acting as chief operator use the telephone assigned
to him for directing the student acting as lineman in the clearing
of trouble.

6. Require each student to make out a station log from the fol-
lowing or similar data:

Station name—Logan.

Station opened—Three minutes after 9 a. m., December 15, 1922,
with circuits Nos. 301, 303, and 304 connected.

Station closed—Quarter of 4 p. m., December 15. Circuit 302
connected to switchboard at noon.

Circuit 301 removed at half past 1.
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Circuit 303 in trouble at 10 a.m. Cleared at 15 m
Names of operators to be those of any students in the® .

Log to be signed by the student as chief operator.

7. Repeat this procedure until all thoroughly understand th(
method of keeping a station log. .

8. Require the members of the class to make out test and troublé
records from the following or similar data: Station Mohawk on-
December 15, 1922, had the following trouble: Circuit 401 wag-
tested by J. S H. at 10.02 a. m. and found open. It was cleared by
lineman A. B. B. at 10.16 a. m. The trouble was caused by a°
broken wire. Circuit 403 was tested at 10.05 a. m. by J. S. H. and
found noisy. It was cleared by lineman A. R. B. at 10.15. The
trouble was caused by ground on a wire fence. Circuit 404 was -
tested by J. S. H. 11.30 a. m. and found crossed with circuit 402.°
It was cleared by lineman A. R. B. at 11.50. Thc ‘rouble ~oa -
caused by a loose wire end on the terminal strip. A 5

9. Repeat the procedure until all students thorough”
the use of and the method of making entries on the te d y
records. Then give an Instruction Test similar to the _' i“,,w‘rmg‘; i

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST.

R

No 12-A (PERFORMANOE)
Equipment. - ' . - _
Provide a supply of test and trouble records and issue one to each .
student.

Procedure. SR o
Instruct the students to read their directions and to proceed as
soon as the command “Begin” is given.

Scoring.
1. The maximum possible score for this test is 12 points.
2. The score required to pass this test is 9 points.
3. DIRECTIONS FOR SCORING. )

a. Correct test and trouble record. ,‘ . Polnts.
(1) If all the entries are made correctly . . ....coovieieeenniailinnaann 12
(2) Deduct 1 point for each error, up to 12 points.

(3) If there is a total of 12 or more points to be deducted . ............. 0
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SUGGESTIONS FOR THE INSTRUCTOR.

1. A telephone nev should be installed with switchboard and
several local telephones at each central, including an additional tele-
phone at each central for the chief operator, which will be used for
trouble, complaint, or service work. A test and trouble record, a
traffic diagram, a station log, and a telephone code will be issued to
each central.

2. This operation should be carried on in conjunction with the
chief operator’s class and lineman’s class. If this is not possible,
one man should be assigned as chief operator at each central and at
least one man as lineman, making a total of six men at each central.

3. Explain the station log and how tests and troubles are handled.
(See Information Topic No. 8.) .

4. Ask questions such as:

(a) What should be done if circuit No. 202 was reported .out of
order ?

(b) What entry should be made on the test and trouble record ?

(¢) If the trouble was cleared by Lineman Jones 10 minutes after
being reported, and was found to be a broken wire, what entries
would be made on the test and trouble record %

(d) Why is the chief operator s telephone not located right at the
switchboard ¢

(¢) If some one calls up and complains about the service, what
does the operator do %

5. Prepare an instructor’s traffic load table, and prepare student’s
traffic-load tables for the telephone orderlies. Insert on these latter
tables some cases of trouble, making your list up from those covered
in previous Unit Operations. Issue these and proceed as in previous
Unit Operations. Require each operator to keep a test and trouble
record and a station log. Require tests to be made every 10 minutes.
Have the student acting as chief operator use the telephone assigned
to him for directing the student acting as lineman in the clearing
of trouble.

6. Require each student to make out a station log from the fol-
lowing or similar data:

Station name—Logan.

Station opened—Three minutes after 9 a. m., December 15, 1922,
with circuits Nos. 301, 303, and 304 connected.

Station closed—Quarter of 4 p. m., December 15. Circuit 302
connected to switchboard at noon.

Circuit 301 removed at half past 1.
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5. A.connection between two parties should not be broken in order

to make a test. True. False.

6. The test and trouble record shows the time the central opened

and closed. . True. False.

7. The station log shows the time of connection or removal of any

circuits. ‘ True. False.
8. The station log shows the schedule of operators at a station.

_ ' True. False.

9. From the test and trouble record the communications officer can
tell whether the circuits are being tested at the prescribed time.

True. False.

10. The chief operator signs the station log. True. False.
11. The switchboard operator refers complaints to the chief
operator. True. False.
12. In case of trouble on a circuit the operator notifies the com-
munications officer. True. False.
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PROCEDURE DURING TROUBLE.
Equipment.

A telephone net installed with a switchboard and several local
telephones, including a chief operator’s telephone at each central; a
traffic diagram; a telephone code; a station log; and a test and
trouble record. -

Information.

Up to this Unit Operation, student operators have handled traffic
without being purposely impeded by having trouble intentionally
placed in the net.

In the field, however, troubles always occur. These are caused by
circuits being cut by vehicular traffic or enemy fire, by mistakes or
errors of wire construction, by incompetent or careless personnel, or
by defective equipment.

In order to give students experience with the sort of troubles
that are likely to occur in the field, a ““trouble load”’ will be applied
to a telephone net in addition to the traffic load.

Directions.

1. Telephone or line out of order.—As soon as a line or telephone
has been found to be out of order, it is reported to the operator. He
records it on the test and trouble record and notifies the chief line-
man or, in his absence, one of the trouble men assigned to that
station. The operator then places a slip of paper with the words
““Out of order”’ printed on it in the jack of the faulty line and reports
the line “out of order” to anyone calling that party. As soon as
the trouble is repaired the trouble man or chief lineman will report
the fact to the operator, who then tests the line. The test consists
of plugging into and ringing that line. When the party at the
other end answers, the operator says ‘“Test, thank you,” clears
the line, and removes the “Out of order” designation from over
the line or jack.

Questions.

(1) What would be indicated if the operator rang on one line and
got a party on another line?

(2) If two parties, who are connected through the switchboard and
converging, are disconnected, whose fault is it?

2. Complaints and inquiries.—Complaints or inquiries about the
telephone service should be referred to the chief operator. If it
becomes necessary for the chief operator to leave the office, he will
leave a competent operator to act in his place.

3. Students will carry out the instructions they receive for the
training required under this Unit Operation.
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SUGGESTIONS FOR THE INSTRUCTOR.

1. A telephone net is installed with a switchboard and several
local telephones, including a chief operator’s telephone, at each
central. A traffic diagram, a telephone code, a station log, and a
test and trouble record, is furnished each central.

2. Assemble the class and explain that this Unit Operation is a
continuation of the previous one. Review the various kinds of trouble
and the method of reporting and handling it. Explain thoroughly
the trouble which may develop on party lines by the wrong party
answering the telephone.

3. Give the various stations, calls and messages to handle at
specified times, by means of traffic-load tables.

4. Place various kinds of trouble on the different telephones, lines,
and switchboards. Have the telephone orderlies place trouble on
some lines. Give the switchboard operators instructions to place
trouble on some of their circuits at the switchboard, which will
require the lineman from another central to come up and clear it.
Issue an order in the manner shown you in a previous Unit Operation
to take care of the special instructions you want all to follow. Con-
tinue the operation of the net until all the students are proﬁclent in
the handling and reporting of trouble.

5. It takes time to train operators to handle calls and trouble
promptly and accurately. It is much easier to give this training
where the students are located close to you. When they are out on
field exercises, with centrals a mile or more apart, it is more difficult
to instruct them, and much time is wasted in getting from one centra}
to another. If message-center teams are also being trained at the
same post or station and their training has progressed far enough to
permit it, arrange to have them send their own messages for their
training over your circuits. Do not fail to have message-center
teams train with your operators before you go in the field with them.

6. Assemble the class and ask questions such as:

(a¢) How should an out-of-order line be demgnated on the switch-
board ?

(b) What record is made under the above procedure ?

(¢) In case of trouble who should be notified? Why?

(d) When ringing on a party line what would be the operator’s
reply to a party who has answered by mistake %

(e) What is the procedure for reestablishing a connection after
conversation has been interrupted ?

(f) Why should a complaint or mqulry be referred to the chief
operator ?
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(9) What are some of the things which would indicate that a line

is out of order?
7. Give an Instruction Test similar to the following when the
Unit Operation has been completed:

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST.

No. 13-A (PERFORMANCE).
Equipment.
Prepare in advance a monocord switchboard with an operator’s
set and three local circuits. Number these circuits and place trouble
on them as follows:

R 051 -0 T S Short circuit.
L2 7,5 T T Open circuit.
. Line NO. 8. ucvniiiiiiiiii e iieeiieaeeacaanenn Ground.
Be sure that the switchboard has its ground connection properly
made.
(NoteE.—No ground 18 prov1ded for switchboards of EE-2-A units ,)
Procedure.

- a. When the student who is to be tested has read his directions and

has indicated that he is ready, direct, ‘ Begin.”

~b. Note and record the time to the nearest second that the com-

mand “Begin’’ is given,and note the time that the student finishes.
¢. Note whether the student makes the proper tests of circuits as

required and whether he determmes what particular trouble is on

the several circuits.

Scoring.
.. 1. The maximum possible score for this test is 12 points.
2. The score required to pass this test is 8 points.

3. DIRECTIONS FOR SCORING. -
a. Testing circuits.
, : Points.
(1) If the student properly tests and determines the nature of the trouble ]
on all three Circuits. ...cooiiiieiiii i iiieciearnccannes 12

(2) If the student fails to determine the nature of the trouble on any one
circuit, deduct 4 points.

(3) If the student fails to determine the nature of the trouble on all
three CIrCUits vovpeeeecierreeiaenonecacenacnnes . 0

INSTRUCTION TEST NO. 13-A (PERFORMANCE).
PROBLEM.

Directions to the stadent.—a. A switchboard with three lines,
Nos. 1, 2, and 3, connected to it will be assigned by the instructor.
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There is trouble on each one of these lines. Make the necessary tests
and determine what the nature of the trouble is on each line and
record it in the blank spaces below.
Line No. L. . viniiiiiiiiiiiieiseieeciiieioiereeceeascnssonsesnnas
Line No. 2. .. ciueiiiiiiiiitiieiiiaceaeiateteieteoccsccssoscancncan
Line No. 8. ........ et teateisecateancesicttececsacactcssnanacanan
b. Report to the instructor as soon as the work is completed.
¢. The instructor will note the time taken to do the work.

INSTRUCTION TEST NO. 13-B (INFORMATION).

Directions to the student.—Each of the following sentences can
be answered by a single word or phrase. Write your answer on the
short dotted line.

1. What does an operator do to testaline? (... ..._._...._.._..)
2. In a large central, to whom should complaints or inquiries be
referred? (... ................)
3. On what record is an ‘“ out of order’ line recorded ¢ (........)
4. What should an operator do as soon as a line is reported as
repaired? (....................)
5. What would be the trouble indicated if the conversation over
one line could be heard on another line? (......_.._.._..........)

6. If, when ringing on a line with a camp telephone, the operator’s
generator crank turned very hard, his bell did not ring, and the
called party did not answer, what would be the trouble indicated ?
(e memre e ee -

7. If, when ringing on a line with a camp telephone, the crank
turned very easily, the bell rang, but the called party did not answer,
what would be the trouble indicated? (........_............)

8. If the operator were notified that on a certain subscriber’s tele-
phone he could be plainly heard, but that the subscriber could not
make himself heard, where would,the_trouble most likely be found ¥

A
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SUGGESTIONS FOR CONDUCTING PROGRESS TEST.
No. 3-A (PERFORMANCE).
Equipment.
1 Operator’s set, EE — 64.
1 Switchboard, monocord 8-line.
5 Telephones, EE - 4. : N

Procedure.

1. Install in advance a telephone net with three centrals and with
three subscribers’ stations at TABLE CENTRAL as shown below. Pro-
vide blank forms for Test and Trouble Records for the student acting
as operator. Prepare a Traffic Diagram and post it by TasLE CEN-
TRAL, together with a set of Instructions for Operators which should
be as follows:

a. TABLE-9 answers on TABLE-1.

b. Test all circuits every 5 minutes.

c. Keep a record of tests and troubles on the test and trouble

record.
Drop No. Party,
R OraL
2 DavLo
. TaBLE-1
N TABLE-2
B et et eieeeacieeaeaaeaeaaaaaaann TaBLeE-11
6 veee... (Not used)
T e e e e e ettt (Not used)
N (Not used)

and is ready to begin, direct him to go to TABLE CENTRAL and act
as operator, and also keep a Test and Trouble Record.

3. Place a call from TaBLE-11 for OpaL-1. Have an assistant
answer on OpAL trunk, first as OpAL operator and then as Opar-1,
and hold the circuit in case the operator should challenge.

4. Then place a call from TaBLE-1 for OpaL-1. The instructor
should get a busy report from the operator.

5. Put TABLE-2 out of order by opening the circuit.

6. Have your assistant ring off on OpaL trunk. The operator
should challenge and clear the connection.

7. Place a call from DayrLo for TABLE-9. The operator should
connect you with TABLE-1.

8. After TABLE-2 has been out of order during at least two tests
by the operator, repair the trouble and wait until the operator makes
another test of circuits.

9. Then have your assistant place a call from OpaL for TABLE-2,
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Scoring.
1. The maximum possible score for this test is 24 points.
2. The score required to pass this test is 20 points.
3. DIRECTIONS FOR SCORING:

a. Keeping test and trouble record.

Polnts.
(1) If the Test and Trouble Record is correctly kept....c.coveereeanan. 4
(2) No partial scores allowed.
(8) If any errors occur in Test and Trouble Record.............c...... 0
b. Establishing first connection.
(1) 1f the first connection was properly established.................... 4

(2) No partial scores allowed.
(3) A failure to do any one of the following makes the procedure sncorrect
and the first connection is not properly established:
(a) Answer, ‘“TABLE OPERATOR.”
() Repeat, ‘‘Opar-1.”
(c) Ring OpAL CENTRAL.
(d) Ask for OparL~1.

If a student fails in any one of the above............ ceceentesancen 0o
¢. Giving a busy report.
(1) If correct procedure is used in giving busy report.................. 4

(2) No partial scores allowed.
(3) A failure to do any one of the following makes the procedure incorrect
and the busy report is not properly given:
(a) Answer, “TABLE OPERATOR.”
(b) Repeat, ‘“Opar~1?"
(c) Say, ‘“Opar-1is busy.”

If a student fails in any one of theabove .......................... 0
- d. Disconnecting. .
(1) If correct procedure is used in disconnecting............. Ceeeneaenn 4

(2) No partial scores allowed.
(3) A failure to do any one of the following makes the procedure incorrect
and the disconnection is not properly made:
(a) Challenge by saying, ‘ WArring.”
(b) Disconnect.

If a student fails in any one of theabove ...........oococooiiatt 0
e. Establishing second connection.
(1) If correct procedure is used in establishing connection.............. 4

(2) No partial scores allowed.
(3) A failure to do any one of the following makes the procedure incorrect
and the second connection is not properly established:
(a) Answer, ‘‘ TABLE OPERATOR.’’
(b) Repeat, “TABLE-1?"
(¢) Ring TABLE-1.

+ If a student fails in any one of theabove .................... ... .0
J- Establishing third connection.
(1) If correct procedure is used in establishing connection.............. 4

(2) No partial scores allowed.
(3) A failure to do any one of the following makes the procedure incorrect
and the third connection is not properly established:
(a) Answer, ‘“ TABLE OPERATOR.”’ .
(b) Repeat, “TABLE-2?"
(¢) Ring TABLE-2.
If a student fails in any one of theabove .c.cceeeoiiii il 0
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o. TELEPHONE SWITCHBOARD OPERATOR.

PROGRESS TEST NO. $8-A (PEB’FORMANCE).

PROBLEM.

Directions to the student.—a. At the location which will be desig-
nated by the instructor there is a telephone central with a number
of local lines and trunk lines connected to it.

b. When the instructor directs, go to this switchboard and examine
the Traffic Diagram and Instructions for Operators, posted by the
switchboard.

¢. Examine the markings on the units and when ready notify the
instructor and stand by to handle traffic.

d. Test all circuits entering the switchboard every five minutes
and keep a record on the Test and Trouble Record which will be
furnished by the instructor.

e. When a party fails to answer, determine the nature of the
trouble if possible and record it.

PROGRESS TEST NO. 3-B (INFORMATION).

Directions to the student. Below are a number of sentences from
which certain words have been omitted. Each word which has
been omitted is indicated by a short dotted line enclosed in a paren-
thesis, thus (... _....._....___.__.). Fillin each blank space with
a word which will make good sense and at the same time be techni-
cally correct. A word spelled with a hyphen, like * armor-plated”
or “back-fire,”’ counts as one word.

1. A call comes in for Magic-20. However, MAG1c-20 has no
telephone; neither can he be reached by telephone. Therefore

the operator tells the calling party (.............._.._..)
e i G N

2. When an operator tests a line he rings on that line, and
when the party answers, he says “(......................)
(cemmcmm e ceememeaeee) (cecmcecmeecece e e a222)” and clears
the connection. In case there is trouble on the line the operator
enters it on (__...__._.) (cocouoosl) @0 (ooom oo e oo oll)
(eeeceeeeceeecaceee--...) and notifies the chief lineman and
(e e eereeeceaaco) that (oo ........) “out

of order.”

3. A test and trouble record is kept, so that a record is available to
show at what time any circuit was out of order, what time it was
cleared, and the reasons therefor. This information shows the

circuits on which the (.. .. o oo oo ) (e e e e l)
[ I I

4. The proper routing of a call is the (... ___._______..___..) of
11 Y GO B
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Directions to the student.—Below are several paragraphs and just
after each one are the words ‘“True’” and ‘“False.” Read each
paragraph carefully and if what it says is true, draw a line under
“True.” If what it says is not true, draw a line under the word
“False.” :

5. No record is made of a test unless there is something wrong
with the line. True. False.

6. An operator never completes a call for a party who has no

telephone even though he may be reached at a near-by telephone.
: True. False.

7. An operator will never let a party know when he can get through
a call which he previously could not complete. True.. False,

8. An operator should never complete a call unless the calling
party gives the called party’s code designation. True. False.

9. An operator uses.only the most direct routing for a call.

True. False.

10. The circuit diagram is the means by which an operator deter-
mines how to route a call. True. False.

11. All connections on a switchboard should be supervised peri-
odically to determine whether or not they are in use. True. False.

12. The operator may say, ‘“Hello”’ when trying to attract the
attention of a distant operator. True. False.
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Questions. .
(4) How could the battery and operator’'s set in the camp switchboard
be tested?

(5) How vs the clock on the camp switchboard wound and set?

3. Mount eight terminal strips on a board in a vertical row, about
8 feet from the switchboard, and connect the terminal strips and the
Fahnestock clips at the back of the switchboard with a 40-pair cable
prepared as in Unit Operation No. 1. The cable enters the switch-
board case from the bottom, through the trapdoor and extends
through the rectangular opening in the bottom of the iron plate on
which the Fahnestock clips and protectors are mounted. Number @
pair on the switchboard is connected to the top pair on the terminal
strips, number 1 pair to the pair next to the top pair on the terminal
strips, etc. The pairs on the switchboard are connected in numerical
order to the terminal strip pairs, from top to bottom. A ground rod
is then driven into the ground and connected by a piece of wire to the
ground clip on the iron plate on the back of the switchboard.

Questions,
(6) Why must greater care be taken when attaching field wire to the
terminals of the camp switchboard than when attaching copper wire?

(7) If it was found that the line was shorted, where should the trouble
be looked for first?

(8) Under what condition would a camp switchboard be used in
preference to a monocord switchboard?

4. The operation of taking the switchboard down and preparing
it for movement is the reverse of the installation. The cable and
terminal strips are left attached to the switchboard as in the mono-
cord installation, the trapdoor in the bottom of the case being left
open. The transmitter, receiver, and generator crank are discon-
nected and placed in their proper place in the cover of the switchboard.
The cords are pulled up until the cord weights are well up in the
switchboard case; then they are bunched and a piece of string is
wrapped around the bunch of cords as close to the key shelf as possible
and tied. This will prevent the weights falling through the hole in
the bottom of the case. The legs are removed and placed in the
space provided for them in the rear of the case. The rear door is
fastened and the front of the case placed in position and fastened.
When the switchboard is prepared for shipment or storage, the cable
is detached from the rear of the switchboard. (See Par. 3, Informa-
tion Topic, No. 9.) ‘
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Questions.

(9) What might happen if the generator crank 18 not removed when
moving the switchboard?

(10) Is there any method for mounting the terminal strips which
would simplify matters when it 18 necessary to move the installations?

5. The cable to connect the switchboard and terminal strip is often
made up from twisted pair wire, cabled as in Unit Operation No. 1.
On account of the number of drops on the switchboard and the
difficulty in making up a cable, okonite cable, if available, should be
used to make the installation. If the switchboard is located in a
protected location, standard switchboard cable may be used. This
type of cable becomes shorted from dampness and water. Okonite
twisted pair wire can be used without any more trouble developing
than in the twisted pair wire.

Question.

(11) Which would be preferable for use with this type switchboard—e
cable made up of field wire or standard switchboard cable? Why?
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SUGGESTIONS FOR THE INSTRUCTOR.

1. Equipment as listed in the Students Manual will be provided
for each group of three students.

2. At the preliminary assembly of the class, explain and demon-
strate the features of the camp switchboard by taking up in detail
the following points:

a. Preparation for service.

b. The mounting of the protectors on the iron plate and the
manner of grounding the arresters.

¢. The location and method of connecting the local battery.

d. Mounting the transmitter and connecting the receiver to the
switchboard. :

e. Numbering of the drops and jacks.

f. Arrangement of cords in pairs, location of answering cord,
and location of calling cord.

g. Use of the “ringing and listening” key and location of keys
with respect to the cords.

h. Use of the “ring-back’ or rear key.

1. Location of clearing-out drops and relative location of drops to
cords.

7. Manner of connecting night-alarm circuit by means of key.

3. Explain to the class that the switchboard has a cable, similar
to that used with the monocord switchboard, connecting the Fahne-
stock clips of the protectors with the binding posts of the terminal
strips. This cable and the terminal strips after being installed are
to remain a part of the switchboard and not to be removed on moving
the switchboard except when it is to be prepared for storage or ship-
ment.

4. Have a group of three students set up a switchboard and pre-
pare a cable connecting the switchboard to the terminal strips.
Correct any errors made by the students and criticise the installa-
tion.

5. Have each group set up and install the switchboard until they
can make a satisfactory installation.

6. Note and call attention to the following points in connection
with each installation: :

a. Are the switchboard terminals and the terminals on the ter-
minal strips connected in the proper order?

b. Is the cable neatly and properly laced up ?

c. Have the ends of the cable been well formed and run between
protector mountings in the best manner?

d. Has the battery been properly connected
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7. Assemble the class and illustrate the method of forming the
ends of the switchboard cable which is to be used instead of the cable
made up of twisted pair wires. Explain that such a cable is most
desirable, when all the drops of the switchboard are to be utilized, on
account of permitting a neater and more compact installation.

8. Explain that the twisted-pair wire cable is more suitable for
. field conditions on account of trouble developing in the switchboard
cable, due to dampness, and that switchboard cable should not be
used unless the central is to be in a protected location. Explain that

rubber-covered okonite cable is different from silk and cotton cable .

and that it can be used in all locations with no more trouble develop-
ing than in a cable made up of twisted-pair wires.

9. Have the various groups remove the twisted-pair cables and
connect the switchboard and terminal strips with switchboard or
okonite cable. Call attention to any errors made by the students.

10. Have the students disconnect the switchboards and prepare
them for movement. Call attention to errors made by them, such as:

‘a. Cords not properly fastened up.

b. Transmitter and receiver not disconnected and not packed in
proper space.

¢. Generator crank not removed.

d. Local battery not disconnected.

e. Cable disconnected from switchboard.

1. Telescopic legs not placed in proper place in case.

11. When the unit operation has been completed, give an Instruc-
tion Test similiar to the following:

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST.

No. 14-A (PERFORMANCE).
Equipment.
Prepare in advance a serviceable camp-type smtchboa.rd in the
condition in which it is placed in storage.

Procedure.

1. When the student who is to be tested has read his directions
and has indicated that he is ready, direct, “ Begin.” _

2. Note and record the time to the nearest second that the com-
mand, ‘“Begin,” is given; and note the time that the student finishes.

3. Note whether the student correctly performs the several opera-
tions listed in the directions for scoring.
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Scoring.
1. The maximum possible score for this test is 14 points.
2. The score required to pass this test is 10 points.
3. DIRECTIONS FOR SCORING.

a. Setting up the camp-type switchboard and preparing it for operation. Points.
i (1) Tf the student sets up and prepares the switchboard for operation,
making the necessary tests of the operator’sset................. 14
(2) Deduct 2 points if the student fails to do any one of the following
correctly:

(a) Place legs on switchboard and adjust it to the proper helght.
(b) Prepare cords for service.
(c) Prepare transmitter for service.
(d) Prepare receiver for service.
(e) Attach generator crank.
(f) Place and connect batteries.
(g) Test operator’s set.
(3) If the student fails to do all of the above things. .. ................ 0

INSTRUCTION TEST NO. 14-A (PERFORMANCE).
PROBLEM.

Directions to the student.—a. The instructor will furnish a camp-
type switchboard which is packed in condition for storage.

b. When the instructor says “ Begin,” set up the switchboard and
prepare it for operation. Make the necessary tests to determine
whether it is in working order.

¢. Do the work quickly.

d. Notify the instructor when you are finished.

e. The instructor will then record the time it has taken to do the
work. He will also inspect it.

INSTRUCTION TEST NO. 14-B (INFORMATION).

Directions to the student.—Below are a number of sentences which
are unfinished. After each are several words or phrases. Select the
one of these which best fits the sentence or which makes the best
sense and draw a line under it.

1. The camp-type switchboard will accommodate—10 lines—20
lines—30 lines—40 lines—50 lines.

2. The camp-type switchboard has—no lightning protection—pro-
vision for multiple operation—eight pairs of cords—a power ringer—
supervisory lamps.

3. The signaling on a camp-type switchboard is accomphshed by
means of—lamps—a hand generator—an automatic ringer—a dry
battery—a storage battery.
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4. On the camp switchboard lightning arrestors are—mounted on
the face of the switchboard—mounted on the protector panel—of
the horn-gap type—not provided.

5. The wires of the cable connecting the terminal strips to the
camp switchboard are connected to the switchboard by means of —
wing-nut binding posts—terminal screws—Fahnstock clips—soldered
connections—clamps.
~ 6. The transmitter on the camp switchboard—is in the operator’s
hand set—is of the breast type—is suspended from an arm by
cords—not of adjustable height——can not be disconnected from the
switchboard. )

7. The camp-type switchboard must be placed on its legs up off
of the ground in order that—the operator can have space for his feet
underneath the switchboard—the cable can have room to pass out
of the bottom of the switchboard—the cords will have space to hang—
it will be nearer the terminal strips.

8. The camp-type switchboard is mounted on—an iron frame—tel-
escopic wooden legs—telescopic aluminum legs—rigid iron stands—
hollow steel legs. .

9. To accommodate all the lines on a camp-type switchboard, the
number of terminal strips, Type TM-84, required is—4—6—7—8—10.

10. The camp switchboard if possible, should be used rather than
a monocord switchboard when there are—more than 4 lines—more
than 8 lines—Iless than 50 lines—more than 12 lines—12 lines.

11. The number of connecting cords on the camp-type switchboard
is—4—8—12—16—6.

12. On the camp-type switchboard there is a clearing-out drop
for each—line—call—connecting cord—subscriber—operator.
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OPERATION OF THE CAMP SWITCHBOARD.

Equipment.

A telephone net installed with a camp-type switchboard and several
local telephones at each central; a traffic diagram; and a telephone
code for each central.

Directions.

1. The operation of the camp switchboard differs from the mono-
cord switchboard in that calls are completed by using two cords
instead of one. (See Information Topic No. 9.)

2. The switchboard is equipped with eight pairs of cords. The

cord next to the face of the switchboard is designated the “rear cord”
or ‘‘answering cord” and is used to plug into the calling jack to
answer calls. The cord nearest the operator is designated the “front
cord ” or “calling cord”’ and is used to complete the connection of the
calling party to the called party. Any pair of the eight pairs of cords
can be used to make a connection, but the rear cord of one pair can
not be used to answer a call and the front cord of another pair used
to complete the connection; in other words, they must be used in
pairs.
3. On the key shelf are eight pairs of keys, one pair for each pair
of cords. The rear key can be moved in only one direction, toward
the operator; and when released the key returns to a vertical position.
This key when pulled toward the operator connects the generator.
to the rear cord of the pair corresponding to the key. This permits
ringing back on the calling party in case he hangs up.

4. The front key has two movements. The one toward the operator
is the ringing position. When in this position it connects the gen-
erator to the front cord; when released the key returns to the vertical
position. If the key is pushed away from the operator, it locks and
remains in that position until the operator releases it by pulling it
toward him. This rear position of the key is designated the “listening
position,” as it connects the operator’s transmitter and receiver to the
line for the purpose of answering calls and supervising connected lines.
The key should not be kept in the listening position any longer than
required to make or supervise a connection, for if left in this position
while another listening key is operated, the two keys will connect the
two pairs of cords together, and the four parties will be connected.

5. Each pair of cords is provided with a *clearing-out” drop,
located on the face of the switchboard immediately below the line
drops. When the parties connected are through talking, the opera-
tion of the generator in the telephone of either party will cause the
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shutter of the clearing-out drop, corresponding to the pair of cords
used, to fall. This calls the attention of the operator to the fact that
the connection can be taken down.

6. The operator, after his switchboard is installed and in working
condition, waits for a drop to fall, with the rear cord of any pair of
cords in his right hand, the left hand being used to operate the keys
and restore drop shutters.

7. Suppose that No. 10 drop falls. The operator inserts the
plug of a rear cord into No. 10 jack, at the same time moving the
front key, corresponding to the cord being used, to the rear or listen-
ing position and restores the dropfshutter. He answers the call
as in the procedure outlined in Unit Operation No. 5, giving the
code name of his central followed by the word ““operator,” as ‘“Magic
operator.” After ascertaining the number desired, for example
“Magic-30" (radio station) which is on No. 22 jack of the switch-
board, the operator’s reply is ‘“Macic-30%” The operator will
then take the front cord of the pair of which the rear cord was used
to answer, insert it in No. 22 jack, pull the listening key toward
him as far as it will go to the ringing position, and give the genera-
tor handle several turns, to ring the called party. The listening
key is then pushed to the rear, as far as it will go to the listening
position, and the operator supervises the connection until conversa-
tion is started and the connection appears satisfactory, unless it is
necessary to answer other incoming calls. In the latter case the
operator restores the listening key to a vertical position and proceeds

" to answer other calls, returning, however, at the first opportunity to
see whether the called party has answered. If the operator can not
hear any conversation on the line he will challenge with “Did —
—(giving code name and number) answer?’”’ If the calling
party says, ‘“No,” the operator replies “I will ring them again,”
and proceeds to ring again, using the front key. The call is super-
vised as in Unit Operation No. 8.
" 8. As soon as the clearing-out signal is observed, the operator will
clear the lines after challenging, restoring the clearing-out drop.

9. The night alarm is connected by throwing the night-alarm key,
on the lower right-hand side of the face of the switchboard, to the
upper position. Any shutter on the switchboard that falls, with
the night alarm on, will ring the bell and attract the attention of
the operator.

10. Each subscriber of the various centrals will place calls in the
net in accordance with instructions issued by the instructor.
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SUGGESTIONS FOR THE INSTRUCTOR.

1. The class will be divided into groups of six men each. Have the
students install a telephone net with as many camp switchboards  as
. centrals as available. Each central to be. provided with a traffic
diagram and a telephone code. Several local telephones are to be
installed at each central, and for centrals equipped with the camp
switchboard install at least four local telephones designated:

Party. Telephone No.
Commanding officer-. .. ... ... __...._.......... No. 1
Chief of staff____._ .. .. ._.._................... No.2
Message center.... .. ... _....._................. No.11
Chief operator_ ... ... ... _................ No.33

2. Assemble the class and demonstrate and explain the method of
handling calls, using the camp switchboard. Calls for this purpose
should be originated at the local telephones by the students.

3. Demonstrate, by comparison with a monocord switchboard,
the faster operation of the camp switchboard and show how calls are
supervised.

4. Have two calls passing through the switchboard simultaneously
_ and illustrate to the class how the four parties are connected together
when both listening keys are thrown in.

5. Demonstrate to the class how the operation of the wrong ringing
key will cause inconvenience to the party using the telephone.

6. Prepare an instructor’s traffic-load table and a student’s traffic-
load table for each local telephone, as in the previous operations.
Have the students operate the net, keeping a record of the time
required by each operator to handle calls through his switchboard.

7. Tabulate the results and call the attention of the students to the
difference in time taken by individual students to handle calls; also
call attention to the difference in time required to handle calls with
the monocord switchboard and the camp switchboard.

8. Ask questions such as the following:

a. What is the principal difference between the operation of the
camp switchboard and the monocord switchboard ¢

b. What are the advantages of the camp switchboard as compared
with the monocord switchboard %

¢. Suppose that an operator using a camp switchboard wished to
recall the calling party to the telephone. What should he do %

d. If the clearing-out drop has fallen, what may have happened
other than one party ringing off ¢

¢. How should a left-handed operator handle his cords, keys, and
drops ¥
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9. When the class has conipleted the Unit Operation, give an In-
struction Test similar to the following:

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST.

- ' No. 15-A (PERFORMANCE).
Equipment. ,
Prepare a camp-type switchboard (Magrc) for operation. Con-
nect two local telephones, No. 2 and No. 7.

Procedure.

1. When the student is ready to operate the switchboard in ac-
cordance with his directions, have an assistant place a call from
Magic-2 for Magic-7. Have an assistant answer Magic-7.

2. After conversation has been completed have both assistants hang
up their receivers, and have the assistant at Magic-2 ring off.

Scoring.
1. The maximum possible score for this test is 6 points.
2. The score required to pass this test is 6 points.
3. DIRECTIONS FOR SCORING.

a. Establishing connections. Points.
(1) If the student established the connections properly................. 4
\2) No partial scores allowed:
\3) The coanections are not properly estabhshed if the student fails to
do any une of the following:
(a) Use rear or answering cord, answer “ Magic OPERATOR."’
() Repeat “Magio-7?.”
(¢) Ring MaaIc-7 with calling cord.
(d) Restore drop on Magic-2.
(e) Close listening key.

1f a student fails in any one of the above........................ 0
b. Disconnecting. ’
(1) If the student disconnects properly..................o..ooiiilll 2

(2) No partial scores allowed:
(3) The disconnection is not properly made if the student fails to do any
one of the following:
(a) Close listening key.
(b) Say “Waiting?”’
(¢) Disconnect. .
If a student fails in any one of the above........................ 0

INSTRUCTION TEST NO. 15-A (PERFORMANCE).
PROBLEM.

Directions to the student.—1. a. Go to the camp-type switchboard
which will be designated by the instructor and act as operator;
make necessary connections for any calls that come in; and remain
on duty until relieved by the instructor.

b. Note that there are two local subscribers, Nos. 2 and 7, con-
nected to the switchboard.

c. When ready to operate notify the instructor.
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INSTRUCTION TEST NO. 15-B (INFORMATION).

Directions to the student.—Below are a number of sentences from
which certain words have been omitted. Each word which has been
omitted is indicated by a short dotted line inclosed in a parenthesis,
thus (.. ..................). Fillin each blank space with a word
which will make good sense and at the same time be technically
correct.

1. The rear cord of any pair of cords on the camp-type switchboard

is called the (____-_-------------) cord.

2. The front cord is called the (.. ........._....._.._.) cord.

3. On the camp-type switchboard there are (.. .. ...._._...._...)
keys for each pair of cords.

4. Therear key canbemovedin (... .. _......_._._..) direction.

5. When the rear key is pulled toward the (.. .. .. .. .........._.)
it connectsthe (.. ....___._.__._____)onthe(.__.._.._._.._....._.)
party’s side of the circuit and disconnectsthe (.. .. .. .. ........_._.)
party.

6. The front key can be moved in (.........._......._..) direc-
tions.

7. When the front key is pulled toward the (.. ...._............)
it connectsthe (.. ... _..........)tothe(.._._.......__....)
party’s side of the circuit, at the same time (.. .........._._._.) the
(ceceo e oao......) party.

8. When the front key is pushed away from the
(ceeoceiecocooio....) it connects the (....................)
(eececeeoooaceo-o.-...) across the circuit.

9. To answer a call on the camp-type switchboard, the operator,
when a line drop falls, inserts an (... .. .. .. .ceeooooooooooo.l)
plug into the (.. .. ... .................) jack, at the same time
(oo eiceeeeceeo) the (oo e e oo .. -.) key to its
(ceceieeeeeeeeo......) position.

10. Having ascertained the number desired by the calling party
the operator inmserts the (.............._._._.) plug of the
(ceeeeeeeeeeeeo-.._..)pairof cordsintothe (.. ...._....__......)
of the party desired and pulls the (.. ..................) key to its
(ceeeeeeeeeoeeoo.....) positionand turnsthe (.. ........._.___..)

11. The mght alarm (----------_---------) on the camp-type
switchboard is located on the lower (....................) hand
corner of the (.. _._..__._...._._....) of the switchboard. ‘

12. The night alarm on the camp-type switchboard is connected by
(ceeeeeceeeoooo......) thenight-alarm (.. ............_._...).
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INSTALLATION AND OPERATION OF A CENTRAL IN A WIRE
NET IN THE FIELD.
Equipment.
A 12-line monocord switchboard; operator’s telephone or operator’s
set; short lengths of wire (for any necessary splicing); roll of friction
tape; and a roll of rubber tape will be furnished to each group.

Directions.

1. Proceed to the location to which you have been assigned. Get
from the instructor the necessary information, i. e., code name of
central, traffic diagram, the distribution of local telephones, tele-
phone code, etc.

2. Install the switchboard and the local telephones. Connect the
trunks from the other centrals to your terminal strips. These trunks

- are laid by the construction section and should not be accepted by an
operator until they are properly tagged and tested.

3. Test all local telephones and all trunks that go into the switch-
board. Then report to the next higher unit, “Daylo (or whatever
the code name of the central is) is in order,” or report any trouble that

- can not be repaired 10 minutes after the installation, as “ Circuit No.
' 104 out of order between Daylo and Daybreak.”

4. Stand by to handle traffic. .
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SUGGESTIONS FOR THE INSTRUCTOR.

1. Divide the class into groups of six men each and issue the
equipment listed in the unit operation in the Students Manual.

2. This operation should be performed in conjunction with the
chief operators’ and linemen’s classes. The linemen’s class should
lay the circuits and deliver them, tagged and tested, to the operator.

3. Have a circuit diagram prepared in accordance with Fig. 9-1G
and show each group where their station is to be. Explain and ask
various questions in connection with the diagram, making sure that
each student is thoroughly familiar with the work to be performed.

4. Have each group install their station and put in at least two
local telephones. Require each station to make up a traffic diagram.

5. Put traffic on the net as in previous unit operations. Require
this operation to be repeated until work is satisfactorily done at
each station and traffic correctly handled.

6. During the exercise the instructor should go around to the
different centrals, inspect the work, and ask questions, such as:

(@) Why is it required that circuits be tagged and tested before
being connected to switchboard %

(b) Why is the construction section required to tag and test the
trunk circuits ?

(c) Why should the operator report to the next higher unit when
his station is in order ?
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Fig. 9 - 1G.—Circuit diagram division telephone net.

7. At the next assembly of the class after the completion of this
Unit Operation give an Instruction Test similar to the following:
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SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST.

No. 16-A (PERFORMANCE).
Equipment.
1. Prepare an 8- or 12-line monocord swntchboard (Dox) with the
panels marked from left to right as follows:

a. Dan. e. No. 1.
b. DELL. f- No. 2.
¢. Dic. g. No. 11.
d. Doc. h. No. 30.

2. Connect a telephone to the units marked ‘“DeLL,” “Dig,” and
“No. 11.” These telephones should be located at sufficient distance
so as not to disturb the operator. The installation described above
constitutes a skeleton net, the traffic diagram of which is to be
prepared by the student.

Procedure.
PROBLEM NO. 1.

1. Have the student prepare a traffic diagram from information
contained in directions to the student.

PROBLEM NO. 2.

. 2. When the student is ready to operate have an assistant place
a call from Dox-11 for Dan—11. Since there is no telephone on the
circuit marked DAN the student will not get an answer. He should
then route the call through DELL. When he rings, DELL answers
the telephone on that line by saying, “DeLL OpERATOR.” After
the student has asked for Dan-11, answer first as the DAN operator
and later as DaN-11, and note whether the student has put the call
through correctly.

3. After the above call has been completed, ring off. Have the
assistant place a call from Don-11 for Dog-11. This circuit has no
telephone and the student will not receive an answer. He should
route the call through Dic. Answer the telephone on this circuit in
the same manner as described above, first as Dic operator, then as
Doa operator, and finally as Dog-11.

Scoring,
1. The maximum possible score for this test is 14 points.
2. The score required to pass this test is 12 points.
3. DIRECTIONS FOR SCORING.

a. Preparation of traffic diagram. Points.
(1) If traffic diagram is prepared correctly. .....cooeeiiiiiiennnnnenns 4
~ (2) No partial score allowed.

© {3) If traflic diagram contains one or more errora, the traffic dlagram was
not properly prepared. .. ... ... e o
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b. Establishing first connection. - Points.
(1) If the student established the first connection properly............. 4

(2) No partial scores allowed.
(3) The first connection is not properly established if the student fails
to do any one of the following:
(a) Answer “DoN OPERATOR.”’
(b) Repeat “Dan-112.” _
(¢) Ring DaN OPERATOR in accordance with standard operating
procedure.
(d) Disconnect from Da.
(¢) Ring DELL Operator.
(f) Ask for Dax-11.

1f a student fails in any one of theabove.......... ... ... . .. ... .. o
¢. Disconnecting. .
(1) If the student disconnects properly............... e - 2

(2) No partial scores allowed.
(3) The disconnection is not properly made if the student fails to do
any one of the following:
(@) Challenge on line by saying “ Waiting’'?
(b) Disconnect.
If a student fails in any one of theabove.............................. (1]
d. Establishing second conmnection.
(1) If the student followed the correct procedure in establishing con-
DECHIOM .« ottt et L
(2) No partial score allowed.
(3) The second connection is not properly made if the student fails to
do any one of the following:
(¢) Answer “ DoN OPERATOR.”’
(b) Repeat “Dog-11?"
(¢) Ring DoG OPERATOR in accordance with standard operating
procedure.
(d) Disconnect from Doa.
(¢) Ring D1 OPERATOR.
(f) Ask for Dog-11.
If a student fails in any one of the above. ............. ... ... 0

INSTRUCTION TEST NO. 16-A (PERFORMANCE).
PROBLEM NO. 1. .

Directions to the student.—1. The 1st Brigade switchboard (code
name Dox) was connected to a terminal strip which had four cir-
cuits that had been connected to it and tagged by. the construction
section. These circuits were numbered from top to bottom on the
terminal strip as follows: 201, 205, 301, and 302. The 1st Brigade
had no traffic diagram, but on testing the circuits they obtained in-
formation from the parties who answered as follows: '

a. Circuit 201 ran to the 1st Division (code name Dan), who said
that they had a direct circuit to the 2d Brigade (DELL).

b. Circuit 205 ran to the 2d Brigade, who said that they had direct
connection with the 1st Division (Dax), the 3d Infantry (DoLvr),
and the 4th Infantry (DENT).

¢. Circuit 301 ran to the 2d Infantry (Di1g), who said that they
had direct connection with their 1st Battalion (Dir), 2d Battalion
(DrAY), 'and the 1st Infantry (Dog). '
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d. Circuit 302 ran to the 1st Infantry (Doa), who said that they
had circuits to their 1st, 2d, and 3d Battalions (Drop), (DusT), and
(Dong), respectively.

e. Make a traffic diagram from the information given above.

f. Notify the instructor as soon as the work is completed.

PROBLEM NO. 2.

2. Go to the switchboard which will be designated by the instructor
and, using the diagram which has been prepared, complete any calls
that come in. Note that this central (Don) in addition to the trunks,
201, 205, 301, and 302, has the local circuits to DoN—1, DonN-2,
Don-11, and DoN-30. Remain at the switchboard until relieved by
the instructor.

INSTRUCTION TEST NO. 16-B (INFORMATION).

Directions to the student.—Below are a number of sentences and
just after each one are the words “True” and “False.”” Read each
sentence carefully and if what it says is true, draw a line under the
word “True.” If what it says is not true draw a line under the word
“False.”

1. A wire net consists of a number of local telephones connected
to each switchboard by means of wire lines. True. False.

2. The construction detail installs local telephones. True. False.

3. The operating detail installs the switchboard amd trunk lines.

‘ True. False.
4. Trunk lines are turned over to the operator after being con-
nected to the terminal strip, tagged, and tested. True. False.

5. All units must have additional switchboards, to be used when
advancing, in order that the continuity of the telephone service
may be maintained. True. False.

6. Switchboards are installed at important junctions of wire lines

" ateach headquarters when two or more local telephones are installed.

True. False.
7. An operator is responsible for routing a call to all the centrals
through which it must go to reach its destination. True. False.
8. Before going into the field all apparatus should be tested to
determine whether or not it is in working order. True. False.
9. An operator must be familiar with the organizations in the
wire net and the circuit number of the circuits to each.
False. True.
10. An operator in the field should always be provided with a
traffic diagram. True. False.
11. A switchboard operator is stationed at Test Stations.
True. False.
12. The construction detail installs switchboards.  True. False.
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\
SUGGESTIONS FOR CONDUCTING PROGRESS TEST,

. No. 4-A (PERFORMANCE).
Equipment.

PROBLEM NO. 1.
, 2 cells BA - 10.
1 switchboard, camp-type in the condition in which it is placed
in storage.
1 inspector’s pocket kit.

PROBLEM NO. 2.

1 switchboard, camp-type.
4 telephones, type EE - 4.
Wire, sufficient for installation.

Procedure.
PROBLEM NO. 1.

1. When the student is ready to be tested, issue him the directions
for this problem. Do not require the student to attach the cable
to the switchboard.

PROBLEM NO. 2.

2. a. Using the switchboard set up in Problem No. 1, install two
local and two trunk circuits. Connect a telephone to each of these
circuits to represent two local subscribers Fox-1 and Fox-11, and
two other centrals Fin and Fan. Prepare a traffic diagram and post
it at Fox Central. Issue the students the directions for this problem.

3. Place a call from Fox-11 for Fan-11. Have an assistant place
a call from Fin for Fox-1. Have another assistant answer on Fan
first as Fan operator and then as Fan-11. Do not answer Fox-1
until the operator has rung a second time. After answering Fox-1

ring off. Remain on the line until the operator challenges, then tell
him to ring Fin-1 back.

Scoring.

1. The maximum possible score for this test is 28 points for
Problem No. 1 and 8 points for Problem No. 2.

2. The score required to pass this test is 24 points for Problem
No. 1 and 8 points for Problem No. 2.

3. DIRECTIONS FOR BCORING.
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. PROBLEM NO. 1. !
a. Setting up and testing camp switchboard: Points.
(1) It the switchboard is properly set up and tested.................. .. 28
(2) Deduct 2 points for each case in which the student fails to do one of
the following:

(a) Open the rear of switchhoard.
(b) Fasten legs to keyboard.
(¢) Level keybhoard by adjusting legs.
(d) Open the front of switchboard case and lcosen cords.
(e) Seat plugs properly.
(f) Loosen transmitter arm.
(g) Suspend transmitter in proper position.
(k) Insert receiver plug in jack.
(i) Attach generator crank.
(j) Connect up battery.
(k) Wind and set clock.
(1) Test operator’s circuits.
(m) Test all ringing circuits.
(n) Test night alarm circuit.
(3) If a student failsin all theabove............ ... i iil.. 0

PROBLEM NO. 2.

b. Establishing connections:
(1) If correct procedure is followed in establishing connections. .. ...... 8
(2) No partial scores allowed. ’
(8) A failure to do any one of the following makes the procedure incorrect:
(a) Answer ‘‘Fox operator.”
(b) Repeat “Fan-1?"’
(¢) Ring Fan central.
(d) Ask for Fan-11.
(e) Answer ‘‘ Fox operator.”’
(f) Repeat ‘“Fox-1?"
(9) Ring Fox-1. ,
(h) After about 30 seconds supervise on Fox-1 connection and say
“T’ll ring them again.”
(%) Ring Fox-1.
(j) Supervise by saying ‘“ Waiting?”’
(k) Ropeat “Fin-1?”’
(I) Ring Fin-1 with rear key.
If a student fails in any one of the above............. N 0

PROGRESS TEST NO. 4-A (PERFORMANCE).
PROBLEM NO. 1.

Directions to the student.—1. a. Theinstructor will furnish a camp-
type switchboard which is packed in condition for storage.

b. Set up this switchboard and prepare it for operation.

c. Make the necessary tests to determine whether it is in working
order.
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PROBLEM NO. 2.

Directions to the student.—2. a. Go to the switchboard which will
be designated by the instructor. The name of the central is Fox, and
the lines connected to the switchboard are as follows: .

Drop No. 1...... e e eeeieectecneaanan Fax (trunk).
DropNo.2..ccoiiiiiiiiiiiiiiiiiiiiiii i eiieee e .. FIN (trunk).
Drop No. Bue it e it cteaaaaes Fox-1 (local).
DropNo.4...ooeeiinn.... ettt eeeie e crcaaaaaan Fox-11 (local).

b. Act as operator on the switchboard and handle any calls that
come in until relieved by the instructor.

PROGRESS TEST NO. 4B (INFORMATION).

Directions to the student.—Each of the following questions can be
answered by a word or by a phrase of not more than five words.
Write your answer on the short, dotted line.

1. When a central is mstalled and the circuits entering it have been
tested, to whom is this fact reported by telephone? _______.______.

2. How many pairs of keys are there on the key shelf of the camp-
type switchboard% ___________________.

3. With what key of the camp-type switchboard can the operator
ring back on the calling party? ___.__.___.____.______

4. Which way, toward him or away from him, does the operator
move the key of the camp-type switchboard to ring back on the call-
ing party? ... ... . ... .....

5. Which key of the camp-type switchboard is used by the operator
for “listening in” on a circuit? ____ .. _____.___.__.

6. In what position is the key which is mentioned in question No.
5 placed when the operator is listening® .. __________ _______.

7. Which key of the camp type switchboard is used for rmgmg the
called party® ... ... .. ________

8. In what position is the key mentioned in question No. 7 placed
when ringing the called party? .. _________________.

. 9. Where are clearing-out drops located on the camp-type switch-

board? ... o ... ...

X 10. How many clearing-out drops are there on a camp-type sw1tch-
oard? .o o _____.._

11. W'hen does the operator restore the drop shutter of a calling
party on the camp-type switchboard¥ .. ... .. ___ ... _ . .

12." Does a camp-type switchboard need a ground ¢ ... .. _. ez as

13. If the camp-type switchboard needs a grourd, where is the
clip to which the ground rod is connected? .. ... _____________.

14. When it is desired to connect the night alarm of the camp-type
switchboard, what is done? .. _._____ ____._____._.

15. Has the camp-type switchboard protection against llghtmng?

16- If the c;,;x;;-)-t-y-pe switchboard has protection against lightning,
what isit? .. ... .. _...._.
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SUGGESTIONS FOBR CONDUCTING PRbFICIENCY TEST.

No. 1-A (PERFORMANCE).

Equipment,
PROBLEM NO. 1.

Cord, lacing.
Wire, type W - 40.

PROBLEM NO. 2.
No equipment required.
PROBLEM NO. 3.

2 telephones, type EE - 4 or type EE - 5.
100 feet wire, type W — 40.

PROBLEM NO. 4.

1 switchboard, camp, type BD - 14.
4 telephones, type EE - 4 or type EE - 5.
Wire, type W - 40.

PROBLEM NO. 5.

1 switchboard, monocord, type BD - 9.
5 telephones, type EE - 4 or type EE - 5.

Procedure.
PROBLEM NO. 1.

1. a. Prepare in advance for each student four pieces of twisted
pair outpost wire each 12 inches long and a piece of cord about 4 feet
long. Tie each set of four twisted pair wires together at one end,
using an end of the piece of cord. This will be used in testing students
on the lock switch.

b. When the student who is to be tested has read his directions,
give him the 1-foot piece of cable to lace. Allow 1 minute to complete
the operation.

PROBLEM NO. 2.

2. Require the student to repeat the phonetic alphabet in 30
seconds.
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PROBLEM NO. 8.

3. a. Prepare in advance two telephones connected by a twisted
pair wire sufficiently long so that the telephones are not within
hearing distance of each other. Designate these telephones, MoBILE—
11 and Motive-11 (1st Brigade and 2d Brigade message centers).
Provide messages in advance as follows:

~ (1) One copy of a 20-group code message addressed to the ‘“CO
1st Brig” from the “CO 2d Brig.”

(2) Two copies of a 20-group code message addressed to the “CO
2d Brig” from the “CO 1st Brig.” Make appropriate message
center entries on these messages.

b. Assign the student who is to be tested to the telephone Mobile-11
to act as telephone orderly.

(1) Give him the message prepared in accordance with Par. 3 a

- (2) above, retaining the copy. Act as telephone orderly on the other
~ telephone and receive the message, checking the transmission for
. errors against the copy.

| (2) When the student has rung off, call him and transmit to him
' the message prepared in accordance with Par. 3a¢ (1) above. Check
the message which the student writes against the original for errors.

i ' PROBLEM NO. 4.

4. a. Prepare a camp-type switchboard with four lines and tele-
phones connected thereto. Write the following telephone directory
on a card and place it on the key shelf of the switchboard.

NANCY CENTRAL.

Drop No. Leeenniiiiiiii i Nest (representing a trunk).
Drop No. 2.eciiieiniiiiiiiiiiiiannnns NiLe (representing a trunk).
Drop No. 3ecuenneeeiiiiiiiiiiiiianan, Nancy-1 (local).

Drop No. 4ueeecnieneiiinieiaiinaanannn. Nancy-11 (local).

b. Then assign the student to the camp-type switchboard which
was prepared according to the directions in Par. 4. When he is
ready to be tested, have an assistant place a call from Nancy-1 for
NEst-11. Have another assistant place a call from Nanoy-11 for
Nie-1. Have still other assistants answer on the telephone on
NiLe and NEsrt trunks, first as operators, then as called subscribers.
Note whether the calls are correctly handled at the switchboard.

.
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PROBLEM NO. 5.

5. a. Prepare in advance a 4-line monocord switchboard with four
local lines connected thereto. Mark the panels on the switchboard
and set up a connection as shown in Fig. 10-IG below:

MAGIC | MAGIC | MAGIC | MAGIC
|

7 L

]| T\K\J

RL-P-2606

Fig. 10-IG.—Diagram of connections.

b. Assign the student to act as
operator at the monocord switch-
board prepared in accordance
with the directions in Par. 5.
When he is ready to be tested:

(1) Place a call from Magic—1for
Magic-30. The operator should
report, ‘“Mag1c-30 Is Busy.”

(2) Ring off on Magic-3. The
operator should challenge by say-
ing, ‘“Warring ¥’ before discon-
necting.

(3) Place a call from MAGIC 11
for Magic-7. The operator should
report, “Macic-7 Has No TELE-
PHONE.”

(4) Place a call from MaGc1c-30
for Magic-3. Do not have any-
body answer on Magio-3. The
operator should report, “Magrc-3
DoEes Nor ANSWER.”

(5) Place a call from MAGIO—II
forMagio-2. The operator should
report, “Macic-2 Has No TELE-
PHONE, BUT I WL Grive You
Magic-1. I TmNk You Caw
Ger Hm THERE.”

(6) Place on aslip of paper the notice “Out of order” on the
Mac1c-30 switchboard unit. Then place a call from Maarc-3 for

Maa1o-30.

The operator should report, “Mac10-30 Is OuT oF OrRDER.”

Scoring.
1. The maximum score on this

test is 46 points.

2. The score required to pass this test is 38 points.

3. DIRECTIONS FOR SCORING.

PROBLEM NO. 1.

a. Lacing the cable:

. Points.

(1) If the cable is laced equally as well as that shown in Fig. 1in 1

(2) If the cable is laced correctly, but the time exceeds 1 minute......

(3) If the cable is incorrectly laced
1

[ NN
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. PROBLEM XO. 2.
b. Repeating the phonetic alphabet: Points.
(1) If the phonetic alphabet is repeated correctly in 30 seconds........ 4
(2) 1f the phonetic alphabet is repeated correctly, but the time exceeds
B L7071 T T 2
(3) If the phonetic alphabet is incorrectly repeated................... 0

PROBLEM NO. 8.

¢. Receiving and transmitting a message:

(1) If the message is received and transmitted correctly..c....cc.o.... 10
(2) Deduct one point for each error. .
(3) If there are 10 or more errors....... eietetiieecitecteseaacan 0

PROBLEM NO. §.

d. Operating the camp-type switchboard:
(1) If the connections are correctly established for both calls.......... 8
(2) No partial scores allowed. )
The calls are not properly handled if the student fails to do any one of
the following:
(a) Answer, ‘‘NANCY OPERATOR.”’
(b) Repeat, ‘“Nest-11?2.”
(¢) Ring NEsT CENTRAL.
(d) Ask for NestT-11.
(e) Answer, ‘‘NaNCY OPERATOR.”
(f) Repeat, “Nmwe-1?.”
(9) Ring NILe CENTRAL.
(h) Ask for NLe-1.
If a student fails in any one of the above.......ocveeiiiiocniineanna. 0

PROBLEM NO. §.

e. Operating the monocord switchboard:
~ (1) If allfour calls are handled correctly..... eeescasetesiescacensanns 20
" (2)}Deduct five points for any call not handled as described below
1st call—
Answer, ‘“Magic OPERATOR.”
Repeat, “Macrc-30.”
Report, ‘‘Mag1c-30 is busy.”
Challenge, ‘“ WAITING?’’ on the ring-off.
" 2d call—
Answer, “MaacIc OPERATOR
Repeat, ‘“Maaic-7?"’
Report, “Macic-7 Has No TELEPHONE.”
3d call—
Answer, “Magic OPERATOR.”’
Repeat, “Magic-2?"
Report, “Macic-2 Has No TELEPHONE, BUT I WiLL GIVE You
Macic-1; I Tuink You Cax Ger Him THERE.”
4th call—
Answer, ‘“MAGIc OPERATOR.”’ 4
Repeat, ‘“MacIc-30?”’
Report, “Mac1c-30 1s OuT oF ORDER."
(3) Iffa’student fails to handle all four calls correctly.................. 0
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PROFICIENCY TEST NO. 1-A (PERFORMANCE).
PROBLEM NO. 1.

Directions to the student.—1. a. The instructor will provide a
1-foot piece of monocord switchboard cable which is not laced.

b. Lace this cable, using the correct stitch.

¢c. Time allowed, one minute.

PROBLEM NO. 2.

Directions to the student.—2. a. When the instructor directs,
repeat the phonetic alphabet.
b. Time allowed, 30 seconds.

PROBLEM NO. 3.

Directions to the student.—3. a. Go to the telephone which will
be designated by the instructor and act as message center telephone
orderly at that station, which represents the 1st Brigade.

b. The number of the telephone is MoBIiLE — 11.

¢. Receive or transmit messages as directed.

PROBLEM NO. 4.

Directions to the student.—4. a. Go to the camp type switch-
board which will be designated by the instructor.

b. Inspect the directory.

c. Act as operator and handle any calls that come in until relieved
by the instructor. .
PROBLEM NO. 5.

Directions to the student.—5. a. Go to the monocord switchboard
which will be designated by the instructor.

b. Observe the code names of the circuits as marked on the switch-
board.

c. Note that there is a connection already set up on the switchboard.

d. Do not disturb this connection, except in the prescribed manner.

e. Be sure to use the correct phrases in each case.

J..Magic ~ 2 answers on Magic — 1 on this switchboard.

g. Act as operator and handle any calls that come in until relieved
by the instructor.

h. Notify the instructor when you are ready.

PROFICIENCY TEST NO. 1-B (INFORMATION).

Directions to the student.—Below are a number of sentences from
which certain words have been omitted. Each word which has been
omitted is indicated by a short dotted line inclosed in a parenthesis,
thus (................). Fill in each blank space with a word
which will make good sense and at the same time be technically
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[

correct. Blank spaces inclosed in quotation marks should be filled
in with the exactly correct phrase. ‘A word spelled with a hyphen,
like armor-plated or back-fire, counts as one word.

1. To install a monocord switchboard of type EE — 2 units for
operation:

a. Connect the terminal marked GO I ground.

b. Connect an alarm bell between the (......_.........._) and
(eccoooo-_......) terminals.

c. Connect an external battery between the (.. ............_.._.)
and (-...................) terminals.

d. Connect a camp telephone as an operator’s set between the
Coceeeecccccocccoc)and (coaoo oo oooo......) terminals.

2. The proper routing of a call is the (... ......__._._._......)
of the (.. .. _._._..._._._._0).

3. On the camp type switchboard there are (.. ......._...__.)
keys for each pair of cords. ‘

4. The back key on the camp type switchboard can be moved in
(cceeoooiio.......) direction.

5. When pulled toward the (......_.__.._.._.______.) the rear key
on the camp type switchboard connects the (.. ...._......_........)
on the (............_..... _.)party’sside of the circuit, and dis-
connects the (........_._......._...) party.

6. When a call is made, the switchboard operator should
(eeeeee e cioo) (eeeacocoooo.....) on the line for
about (.............._......)seconds after the connection has been
established. Thenifno (......_.._.._..._____._.) is heard, he should

7. After a connection has been established 1t is the duty of the
switchboard operator to (.. .. .. .._...._........)the (............)
as far as he is able. .

8. Before (.._............_..__.) a connection a switchboard
operator should always listen in and challenge by saying,
u(_______-____-___"__________)_n

9. When a call comes in over a trunk to Maaic for a local party,
Maegic -7 who has no telephone, the switchboard operator should say,

[l SR G .
R

10. When a call comes in to Magic for Captain Jones, whose code
number is MAGIO - 5, the switchboard operator should say, “(......)
G | G| G |

171



Proriciency Test No. 1.

Page No. 7. TELEPHONE SWITCHBOARD OPERATOR.
\

" 11. In testing the signaling circuit of a unit of a monocord switch-

board of EE-2 units, the tip and ring of the operator’s (.. .. _.__ = _.)
is placed across the line terminals. The drop should fall when the
(ceceaeeeeaooo-...)of theoperator's (.. _......._._.___.)is turned.

12. The line drop shutters on a monocord switchboard are said to be
of the (...._......._........) type.

13. Supervising calls consists essentially in using every available
effort to (...._._....._.......)the (..._._._._.___.._._.) with
the (.. ..................) party; in taking care that uninterrupted
(cececeeeeeoooo-...)ismaintainedduring (.. .. .. .. .._......_.);
and in clearing the lines (.._._.._.___...__._..____._.) when the
(ceceeeoooo.......) is completed.

Directions to the student.—Below are a number of questions and
unfinished statements. Following each one are several words or
phrases. Select the one of these which best fits or which makes the
best sense, and draw a line under it. Only one of the answers given
in each case is right..

14. The camp-type switchboard will accommodate—10 lines—20
lines—30 lines—40 lines—50 lines.

15. The camp-type switchboard has—no lightning protection—pro-
vision for multiple operation—eight pairs of cords—a power ringer—
supervisory lamps.

16. The signaling on a camp-type switchboard is accomplished by
means of —lamps—a hand generator—an automatic ringer—a dry
battery—a storage battery.

17. The phonetic alphabet is used for the transmission of what kind
of messages %—secret—code—clear—routine—priority.

18. The telephone code is—secret—nonsecret—confidential—ordi-
nary.

19. The number 6100 is pronounced—six-one-hundred—sixty-one-
hundred — six-thousand-one-hundred — six-one-zero-zero — six-one-
double-zero.

20. The type number of a 4-line monocord switchboard is known
as a—TM/-/17 BC/-/84 SB/-/7 BD/-/9.

21. The type number of a 5-pair terminal strip is known as a—
TM/-/37 BD/-/8 TM/-/84 EE/-/4.

22. A cable for monocord switchboards is laced with—bare wire—
cord—fuses.

23. The usual order for installing telephones at a command post is
to install first the telephone for the—commanding officer—message
center—operations office—ammunition dump—brigade headquarters.

Directions to the student.—Below are a number of sentences and
just after each are the words “True” and “False.”” Read each sen-
tence carefully and if what it says is true, draw a line under the word
“True.” If what it says is not true, draw a line under the word
“False.”
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24. Before disconnecting, after a “ring off,” an operator on a mono-
cord switchboard always plugs in and challenges by saying ¢ Waiting.” -

True. False.

.25. Local lines are lines which are run from one switchboard to
another switchboard. True. False.
26. There are three binding posts at the bottom of the operator’s
set, type EE - 64, for the operator’s cord. True. False.
27. There are three binding posts at the bottom of the operator’s
set, type EE — 64, for the receiver. True. False.
28. The batteries for the night alarm circuit of the operator’s set,
type EE — 64, must be BA - 10’s. True. False.

29. After ringing a party and failing to receive an answer within

" about 30 seconds, the operator informs the calling party, “Magic — 30

Does Nor ANSWER.” True. False.
30. The telephone code is a nonsecret code. Trae. False.
31. The telephone code is used to increase the speed, accuracy,

and simplicity with which telephonic connections can be made.

True. False.
32. In order that he will not forget to return to supervise a call

- which is uncompleted and which he must leave before the called

party answers, the operator should leave a drop unrestored as a
reminder. True. False.
33. A local line is a line run from a switchboard to a subscriber.

True. False.

34. When sending a coded message by telephone never give the

name of the organization from which it is sent. True. False.
35. The telephone-switchboard operator transmits messages.

True. False.

36. A message for the chief of the wire section would be received

by the switchboard operator. True. False.
37. The station log shows the time of connection or removal of
any circuits. True. False.

38. The statlon log shows the schedule of operators at a station.
True. False.
39. From the test and trouble record the communications officer
can tell whether the circuits are being tested at the prescribed times.
True. False.
40. All units are required to have additional switchboards to be
used when advancing, in order that the continuity of the telephone
service may be maintained. True. False.
41. Switchboards are installed at important junctions of wire lines
and at each headquarters when two or more local telephones are in-
stalled. . .True. False.
42, An operator is responsible for routlng a call through all the
centrals by which it must go to reach its destination.
True. False.
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43. Before going into the field all apparatus should be tested to
determine whether or not it is in working order. True. False.
Directions to the student.—Each of the following questions can be
answered by a single word or phrase. Write the answer on the
short dotted line.
44. What is a circuit called which connects a telephone to a switch-
board ¢ e eeeemeeas
45. When the most direct route for a call is not available, what
routing is used ? e e memam -
46. What name is applied to individuals who have local telephones %
47. If, when ringing on a line with a camp telephone, the crank
turned very easily, the bell rang, but the called party did not answer,
what was the trouble indicated ¢ e mmmm e
48. What is the person called who rings a central and asks for a
number ? e e emamameean
49, What does an operator do on a line when testing it ?
50. On what record is an “out of order” line recorded %
51. When is it best to attach line wires direct to the switchboard ¢
52. During what part of the 24 hours should a switchboard oper-
ator on duty transmit messages ? e e mmmmeeemame
53. If two parties are talking over a circuit when the time comes
to test the circuits, what should the operator not remove in order to
make the test? R
54. Complete the diagram in Fig. 11 — IG below showing in what
order the wires of the cable are attached to the switchboard and ter-
minal strip.

RL-P-2600
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55. Complete the diagram in Fig. 12 — IG below showing the con-
nections necessary in order to use two monocord switchboards of
type EE — 2 units as one unit, including night-alarm circuit.

.

RL-P-260I

Fig. 12-A-1G.

Note to instructor.

For a correct solution of questions 54 and 55 credit each W1th one
point. For Pars. 3 and 4 of question 56 credit one point for each
answer correctly upderscored. Credit a correct solution of question
57 with 4 points and question 58 with 8 points.

56. Directions to the student.

1. a. Read Par. 2 carefully.

b. Answer the questions as directed in Pars. 3 and 4.

2. A soldier reported to the headquarters of a signal communica-
tion platoon at noon during combat and stated he was a trained tele-
phone switchboard operator. He had no signal equipment. The
signal communication officer issued him the following order to test
the extent of his training:

a. ‘“About one mile and a half down that road you will find two
circuits crossing the road under a culvert. There are two circuits
from this headquarters running along the road.

b. “Draw the necessary equipment from my supply sergeant there
(pointing) and install a BD — 9 switchboard at the junction point and
operate it.

¢. “When the switchboard is connected notify the operator at these
headquarters.

d. “You will be relieved at dusk. Report to me here when relieved
for further orders.

e. ““Any questions ?”’

3. Underscore any of the following things for which the soldier
should ask the officer issuing the order in Par. 2 to furnish him in order
to perform the mission assigned.

a. Division field code.

b. Telephone code.
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c. Traffic diagram.

d. Radio service code.

e. Name of the new central to be established.

f. Circuit diagram.

g. Line route map.

h. Cipher device.

4. Underscore any of the following articles of equipment and
insert the number of such articles which the soldier should draw in
order to perform satisfactorily the mission assigned him.

Number o

Article, “’,’&“ Article rolls or

drawn, als

Radio meesage blanks.............[...... Delivery list. ......cocoevivea]o.aan.
17 = 2.iciieneiecnntaacercnnecfenaaan W-4

.................................

176



Prorviciency Test No. 1.
INSTRUCTORS GUIDE FOR ALL ARMS. Page No. 12.

1

57. Directions to the student.

a. Fig. 12-B - IG shows a traffic diagram of a telephone net with
certain of the subscribers at each central.

ROSE-1L

RINGI.

RL-P-2295

Fig. 12-B-1G.

a. Draw a circuit diagram of this telephone net.

58. Directions to the student.

a. Fig. 12-C - IG shows a diagram of a monocord switchboard of
type EE — 2 units connected to an operator’s set, type EE — 64.

b. If this equipment is connected so that if a drop falls on the
monocord switchboard, the night alarm of the monocord operator’s set
will ring, write yes here _. .. ... ____.

[ ] ; .-..NA.- [ ) ® ;
. 1 A A
(")
EE-2
OC.;Rs f'f 5 !'h
RLP-2603
Fig. 12-C-1G.
¢. If the equipment is not connected as described in b, write no
here .. .. .. ...... and correct the connections so that it will be so
connected.
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SUGGESTIONS FOR CONDUCTING PROFICIENCY TEST.

No. 2 - A (PERFORMANCE).
Equipment. .
PROBLEMS NOS.1 AND 2.

1 switchboard, monocord, type BD — 9.
5 telephones, type EE — 4 or EE - 5.
‘Wire, type W — 40 or W — 44.

PROBLEM NO. 3.

1 switchboard, camp, type BD - 14.
4 telephones, type EE — 4 or EE - 5.

Procedure.
PROBLEM NO. 1.

1. a. Prepare a 20-group code message to be used in testing the
students in the use of the phonetic alphabet. The following example
contains each letter of the alphabet at least three times:

KSERQ NJTDB VCIWO BXHNY GZMGA
THEQU ICKBR OWNFO.XJUMP SOVER
THELA ZYDOG NWTRD HKOCB OFQIU
VPJUX MSVER HZEAT LDAGY PVMLF

b. Read these code groups to the students, using the phonétic
alphabet, in 24 minutes. Allow no requests for repeats.
PROBLEM NO. 2.

2. ¢. Install in advance a monocord sﬁitchbqard as MUSTER cen-
tral with four local lines with the panels labeled as follows:

Drop No. ' . Line No.

P M PR MUSTER - 1
2, ettt e eeeteeeeatanaan MUSTER - 7
F s P S MusTER - 11
2§ o£- 3 v - I

b. Assign a student to be tested as operator at MUSTER central
and provide an assistant to operate each local telephone. Have an
assistant place a call from MusTER — 1 for MUSTER — 11 and at the
same time have another assistant place a call from MUSTER — 30
for MusTer-7. Note whether the connections are correctly made
on the switchboard. The time allowed for handling both calls is 30
seconds. : : '
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PROBLEM NO. 3.

3. a. Install in advance a camp switchboard with four local lines
and place on the key shelf the following card:

MAGIC CENTRAL.

Drop No. Line No.

S Magic - 1, Commanding officer.
L Maacic - 3, Executive officer.
2N Magic - 11, Message center.
N Maaic - 30, Radio station.

b. Set up a connection between Macic —30 and Maeic -3 and
have an assistant on each telephone carrying on a conversation.

c. Assign a student to be tested to act as operator at Magic central.
Provide an assistant for each of the other two local telephones.

d. Have the assistant at Macic -1 place a call for Magic - 30.
The operator should report Magic - 30 busy. ' :

e. Have the assistant at Magic — 3 ring off. The operator should
challenge before disconnecting. Signal the assistant at Magic -3
to answer no further calls. '

f- Have a call placed from Magic-11 for Maeic-7. The
student should report that Magic — 7 has no telephone.

g. Have a call placed from Maagic — 30 for Magic — 3. The oper-
ator should report that Magic — 3 does not answer.

h. Have a call placed from Magic — 11 for “The Radio Station.”
The operator should say ‘“The radio station’s code number is
Magic -30. I will connect you.” Arrange to have conversation
on this circuit maintained.

t. Have a priority call placed from Magcic -1 for Macic - 30.
The operator should say ‘I must interrupt—priority call,”” and ccn-
nect Maaic - 1 with Maaic - 30.
Scoring.

1. The maximum possible score for this test is 48 points.

2. The score required to pass this test is 35 points.

3. DIRECTIONS FOR SCORING.

PROBLEM NO. 1.

a. Copying a coded message. Pointe.
(1) If the message is copied correctly in 2} minutes................. 10

(2) (a) Deduct one point for each erroneous code group.
(b) If there are 10 OF IOYE EITOIS. ....ceeeveerererenanenennnenns (]

PROBLEM NO. 2.
b. Operating the monocord switchboard.
(1) If both connections were established in 30 seconds.............. 8
(2) If both calls were properly established but the time exceeded 30
seconds, deduct 2 points for each 5 seconds over the allowed
time up to 50 seconds.
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b. Operating the monocord switchboard—Continued. Points.
{(8) (a) If the student failed on either call to do any one of the fol-
lowing: Answer, ‘Muster operator,”’ repeat the number

called, or ring the number called........................ 0
(b) If both were properly established, but the time exceeded 50
F7=T0T0) (Vo - 0

PROBLEM NO. 3.

¢. Operating camp switchboard,
(1) I1f the connections, disconnections, and phrases in all cases in

(2) If the student fails to handle any one of the operations as de-
scribed below, deduct 5 points for any operation in which
a defect occurs:

FIRST CALL.

(a) Answer, ‘‘Magic operator’”; repeat, ‘‘Maaic — 30?"’; test
and report, ‘“‘Magic — 30 is busy’’;

BIGNAL ON AN ESTABLISHED CONNECTION.

(b) Challenge on Magrc - 3, ““ Waiting?’’; disconnect Magic -3
and Maagic - 30.

SECOND CALL.

(¢) Answer, ‘‘Magic operator’’; repeat, ‘“Magic - 7?”’; report,
“Macic - 7 has no telephone.”

.

THIRD CALL.

(d) Answer, ‘“‘Magic operator’’; repeat, ‘“Maaic - 3”’; ring
Magic-3. Afterabout 30 seconds supervise Magrc-30
and say, ‘“Did your party answer?”—*I'll ring them
agaip’’; repeat supervision and ring Magic - 3 again;
report, ‘“‘MagIc - 3 does not answer.”’

FOURTH CALL.

(¢) Answer, ‘“Magic operator”; say, ‘“ The radio station’s code
number is Maeic-30, I will connect you”; ring
Magic - 30.

FIFTH CALL.

(f) Answer, ‘“Magic operator’’; repeat, ‘Maaic - 30?""; test
Magic - 30; report, “Macic~ 30 is busy”; repeat,
“Magic - 30 priority?”’; interrupt Macic-11 and
Maaic - 30 connection with ‘I must interrupt—priority
call” and connect Magic -~ 1 with Maaic - 30.
(3) If a student fails in all six of theabove......................... 0
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PROFICIENCY TEST KO. 2-A (PERFORMANCE).

PROBLEM NO. 1.

Directions to the student.—a. The instructor will read a 20-group
.code message using the phonetic alphabet in 24 minutes.
b. Write this message down on the paper provided and sign your
name.

¢. Students will not be allowed to ask for repeats.

PROBLEM NO. 2.

Directions to the student.—a. The instructor will designate a
monocord switchboard at which you are to act as operator.

b. Go to the switchboard and note the code names on the panel
of each unit.

¢. Notify the instructor when you are ready to handle calls.

PROBLEM NO. 3.

Directions to the student.—a. The instructor will designate a camp
type switchboard at which you are to act as operator.

b. Go to the switchboard and note the directory.

¢. Do not disturb any established connections without using the
proper phrases. '

d. Notify the instructor when you are ready to handle calls.

e. Do not leave the switchboard until notified by the instructor.

PROFICIENCY TEST NO. 2-B (INFORMATION).

Directions to the student.—Below are a number of sentences from
which certain words or phrases have been omitted. Each word or
phrase that has been omitted has been indicated by a short dotted
line inclosed in parentheses, thus (......._..__..__.__.). Fill
in each blank space with a word which will make good sense and
at the same time be technically correct. Blank spaces inclosed in
parentheses should be filled in with the exactly correct phrase. A
word spelled with a hyphen, like armor-plated or back-fire, counts
as one word.

1. The rear cord of any pair of cords on the camp-type switch-
board is called the (.. ........_.._._...__.) cord.

2. The front cord of any pair of cords on the camp-type switch-
board is called the (..-__._._..__._.___.) cord.

3. To establish a connection through the camp-type switchboard,
the operator, when a line drop falls, insertsthe (.. .. .__._._______._._..)
plug into the (........_..._._.._...), jack, at the same time
(comemmceceecacac2l) the (oo ......) key to its
(ceeoee oo -._-......) position.
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. 4. Having ascertained the: number desired by the calling party the

operator on a camp type switchboard inserts the (.. .. _._.._______.)
plug of the (.._.._._._.__.__.___....___.) pair of cords into the
(ceeeeeeeoeeiooooo.....) of the party desired and operates the
(eeceieeeeci oo 222.) key to its pesition and turns the

5. To connect as a single unit two monocord svntchboards of type
EE - 2 units, proceed as follows:
a. Connect the terminals on the top of each switchboard marked

(ceceieeceooi........) together, and also those marked
(ceeeceeeee oo -.._) together.

b. Then connect the terminals on the bottom of each switchboard
marked (...._.........._.._.) together,, and also those marked

¢. Next connect the termma.ls on the bottom of each switchboard
marked (.............._.....) together, and connect those marked
(eeeeoeeeeoe oo o.....) together.

d. Finally connect the terminals on the top of each switchboard
marked (.. _.__._._.____._____.) together.

6. Whenever possible, telephone calls should be made by |
(ceeeeeeeeeceee-o-)nameand (........_._...._...)andnotby °
€-oeeeeeeceeeceee-.-_)nameortitleand (.. _________________.).

7. In order that the line-drop shutters on a monocord switchboard
will not be broken in pulling the board out of the can'ymg case, they
are kept shut when the switchboard is in its carrying case by means

8. The operator’s telephone is connected to a monocord switch- °
board by running a piece of twisted pair wire from the telephone to |,

the (... ._.._.......)and (.._...__..___...___.) terminals
of the switchboard. ‘
9. The (.ooo oo oil)) (oooooooo_i.)isused |
to determine the best routing for a call.
10. In order to (...._................) a switchboard promptly
of (cooeeeeooo.............) connections an operator should
(eecmrmcee e c2) (e o oo oo oo ... ..) periodically on all I
G X )
11. At each headquarters thereisusually a (.. ... .cooo._..)) |
with (............_.............) lines connecting to other .
(ceeeeemeccecceac-o-.) and (oooooooo______.....) lines con- ;
necting various (.. ............_...._.) at that headquarters. ..
12. In a field telephone system, each central has a code
(cceeecceeeceaeo.....)and eachlocal (.. ... ...._._._......)has
. N A X
13. When a call comes into a central whose code name is “TABLE” ~
the operator (.. ..............)bysaying (.._...._............0)
R
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Directions to the studemt.—Below are a number of sentences
which are unfinished. Following each are several words or phrases.
Select the one of these which best fits the sentence or which makes

- the best sense and draw a line under it.

14. To accommodate all the lines on a camp type switchboard, the
number of terminal strips, type TM-84, required is  four  six
seven eight ten.
15. The operator’s cord on the monocord switchboard is colored
red  white blue  green.
16. The little shutter which falls when someone tries to signal the
operator is called a drop a plug a sleeve a fuse.
17. There is a socket in each unit of a monocord switchboard in

- which an object at the end of the operator’s cord can be inserted.
- This socket is called a fuse a drop a plug a jack.

18. In the telephone code names are used for centrals

* headquarters officers local telephones trunk lines.

19. In the telephone code numbers are used for = headquarters
test stations officers centrals switching points.
20. The phonetic alphabet is used for purposes of secrecy
for the purpose of preventing the confusion of those letters having
similar sounds for economy of time in place of the division
field code  for technical messages pertaining to the telephone

- system.

21. The wires of the cable connecting the terminal strips to camp

- switchboards are connected to the switchboard by means of

A YR

wing nuts  binding posts terminal screws Fahnstock clips
soldered connections clamps.

22. The transmitter on the camp switchboard is in the opera-

tor’s hand set  is of the breast type  is suspended from an arm

by cords not of adjustable height can not be disconnected

¢ from the switchboard.

A

‘LS

23. The circuit diagram not only shows the number of circuits and
the numerical designation of the circuits but also the actual  con-
nections grounds leads traffic terminal strip.

Directions to the student.—Below are several sentences and Just
after each one are the words “True’’ and ““False.” Read each sen-
tence carefully and if what it says is true, draw a line under the word
“True.” If what it says is not true, draw a line under the word
“False.”

24. The check is the number of words in the message, mcludmg
address and signature. True. False.

25. The telephone orderly when receiving a message by telephone
should write it in duplicate on a field message blank. True. False.

26. A connection between two parties is made on a monocord
switchboard with the calling party’s cord. True. False.
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27. A connection on a monocord switchboard is broken as soon as
the drop on the calling party’s line falls. True. False.
28. When a drop falls on a unit on a monocord switchboard which
is connected thru to another unit the operator immediately breaks
the connection. True. False. |
29. The opérator’s cord on the type EE-64 operators set is a two-
conductor cord. True. False.
30. The type EE-64 operator’s set has an operator’s handset.
True. False.
31. When the transmitter of the type EE-64 operator’s set is
pushed down in position for transportation the battery furnishing
talking current is disconnected. True. False.
32. In order to determine whether a conversation between two
parties is finished or not the operator should proceed as follows:
Insert the operator’s plug in the free jack and challenge by saying
“Hello.” Then repeat this challenge. If there is no answer do not
break the connection. True. False.
33. In order to ring the called party on a camp switchboard, the
operator plugs into the called party’s jack using the back cord
pushes the listening key from him, and turns the generator crank.
True. False.
34. A wire net consists of a number of local telephones connected
to each switchboard by means of wire lines. True. False.
35. The construction detail installs local telephones.
v True. False.
36. The operating detail installs the switchboard and trunk lines.
True. False.
37. Trunk lines are turned over to the operator after being
tagged, marked, and connected to the terminal strip. True. False.
38. Tests are made periodically but no record is made unless
trouble is disclosed by the test. True. False.
39. A connection between two parties should not be broken in
order to make a test. True. False.
40. The Test and Trouble Record shows the time the central opened
and closed. True. False.
41. When a drop falls on a monocord switchboard, indicating to
the operator that a subscriber is calling, the operator answers by
plugging into the jack of the calling subscriber and saying, ‘“ Num-
BER, PLEASE.” True. False.
42, After the calling party has given the number he desires the
operator acknowledges by repeating the number thus ‘“Mageic-11%’
True. False.
43. When transmitting a message by telephone to another head-
quarters the message center telephone orderly always calls for the
person to whom the message is addressed and not the message center.
True. False.

184




Proricienoy Test No. 2.
INSTRUCTORS GUIDE FOR ALL ARMS, Page No. 8.

Directions to the student.—Each of the following questions can
be answered by a single word or phrase. Write the answer on the
short dotted line.

44. What is the diagram called, which shows the operator how to
route a call by the most direct route? __ ... ... .. .__...._.

45. What does the diagram referred to in question No. 44 show in
regard to the circuits between every two switchboards %

46. What is the system called in which several centrals are con-
nected together by circuits, each central being connected with a
* number of local telephones? ________ .. _________.

47. Whose telephone is usually installed first at a command
cpostt ...

48. What is a circuit called which connects two centrals ¢

49. If the operator were notified that on a certain subscriber’s
telephone he could be plainly heard, but that the subseriber could not
make himself heard, where would the trouble most likely be found ?

50. If both sides of a circuit were to become grounded what would
be the effect? ____ . ___ .. _._..._.

51. What would be the trouble indicated if the conversation over
one line could be heard on another line? _________._._......_.,

52. If, when ringing on a line with a camp telephone, the operator’s
generator crank turned very hard, his bell did not ring, and the
called party did not answer, what would be the trouble indicated %

53. In what position is 2 monocord switchboard hung in order that
the drops will fall promptly? _.____ __ . . _.._____.

54. Complete the diagram in Fig. 13-IG below showing a monocord
switchboard installation with two lines from the east and two lines
from the west.

Fig. 13-1G. RL-P-2600
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55. Draw a diagram on a separate piece of paper showing the fore-
going installation after it has been converted into a test station.

56. Complete the diagram in Fig. 15-1G below making the traffic
diagram for the circuit diagram which is shown in Fig. 14-IG below.

~ooE RN MosLL

worve T ] MUTTON

RLP-2219
Fig. 141G,

O O O
O O O O

O

»RLP-2605

Fig. 15 -1G.

Note to instructor.—Credit a correct solution for questions 54 and
55 with 4 points each, and question 56 with 8 points.
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ABRMY ORGANIZATION.
TrsT No. 1 (INFORMATION).

Suggestions for scoring test No. 1 in Army organization.

Points.
1. Themaxunumpoeslblescoreforthlstestm 79
2. The score required to pass this test is. .. 60
3. Directiong for scoring.—Credit one pomt for each blank apace correctly

filled in.

Directions to the student.—Below are a number of sentences from
which certain words have been omitted. Each word which has been
omitted is indicated by a short dotted line enclosed in a parenthesis,
thus (........_...._.). Fill in each blank space with a word which
will make good sense and at the same time be technically correct.

1. The cight combatant arms of the United States Army are the

1) (--_----------------------), () G I
1) R ) PO C: 3 2 A
1) (R P () (------------------»-----),
(N (- ---------------------.),and (€) 3 G B

2. Six of the departments and corps are the (1) (.- ... .. _._____
e ¢~ X (S 1
16 S R P C D I
B (oeeeeiieee o), 80d (6) ().

3. The (.. .. ... ___._.__.__._.)is the basic arm.

4. The smallest infantry unit is & (... __________._.__.) con-
sisting of (... ... ... ._...._.._..) men commanded by a
______N_______---__--_____-_-)

5 (ceoeoooeeooo_._.._.)squads of infantry makea (__.______.

... ..) which is commanded by a (_-,________-_______ ) and
(cooeooooo..._._....) sections make a platoon which is com-
manded by a (.. .. __ .. .. ___.___.

6. (oooioe oo -..._..) platoons of infantry make a
(e eeeeao.loo__..__...__.) which is commanded by a

. The (.. .. ... .. _........)is the largest infantry unit which
is capable of being per%onally directed in battle by one man.

8 (eeeeeeeeooe oo -...)rifle companies, (.. ... ....._.____.)
machine gun company, and a (... .. ... . . __.__.......)
(eeeo ... __..-.__....) make an infantry battalion which is com-
mandedbya( I s> Y : N (A
(.. ),

9. A machine g gun company of 1nfantry consists of (__.__..____..)
platoons, each platoon consisting of {___-_.______.__.__.) sections,
each section consisting of (... ... ... __ ____) squads.

10. There are (__ .. __.._.___.......) machine guns in a machine

gun company of infantry.
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11, (cececicooccicccaoaooo-.....) battalions of infantry plus a
R N 2 11 11:5 1\ (R R
company and a (ceeeeeeseeie e .. ......) company make a
(cee-eeeeeoo.....) which is commanded by a (_-_--_-_---_----)

12. The (....................) company of an infantry regi-

ment is the company which furnishes food, supplies and eqmpment
13. The communication platoon in an infantry unit is in the

(ceeeeeeee.._......) company.

14. A brigadier general commands a (_-----_---__-_--_--_)
which in the infantry consists of (...._._._.._.__..___.)
(ceeeceeeeeeeeecoco2)anda (oo .. .. ......._..) company.

15. There are (....................) brigades in an infantry
QRN I o) T 3 (RN R |
(eeemeeceeeceeeaooo.--)brigadeand (..o .. ... _..__.0)
infantry brigades.

16. A division is commanded by a (... .. _.__.._____.._____.)

Directions to the atudent —Below are four dm.gra.ms from which
the-names of the organization and the units composing it-have been
omitted. Complete the diagram by filling in the correct names of
the units on the arrows pointing to a number of men. On the line
just below each figure fill in the name of the entire organization.

17.

NAME OF ORGANIZATION Ri-R 280/

Fig. 16-1G.
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18.

19.

AruY OrGANIZATION TESTS.
INSTRUCTORS GUIDE FOR ALL ARMS. Page No. 8.

205 MEN =

205 MEN «

RL-F-2802
NAME OF ORGANIZATION

¥ig. 17-1G.

844 MEN =

844 MEN

844 MEN =

RL-P 2800

NAME OF ORGANIZATION

Fig. 18-1G.

189



ARMY ORGANIZATION TESTS.
. Page No. 4. TELEPHONE SWITCHBOARD OPERATOR.

20.

3059 MEN =

3059 MEN =

RI-P-2798

NAME Of ORGANIZATION

Fig. 19-1G.
ABRMY ORGANIZATION.
Test No. 2.
Suggestions for scoring test No. 2 in Army organization. Potats
1. The maximum possible score for this test i8....ccoveeiiiiiiiiiiaaan.. 61
2. The score required to pass thistestis. ...........coooiiiiiiiiaiiiiiial. 46

3. Directions for scoring.—Credit one point for each blank space correctly filled in.

Directions to the student.—Below are a number of sentences from
which certain words have been omitted. Each word which has been
omitted 1s indicated by a dotted line inclosed in parentheses, thus

.............. Fill in each blank space with a word which will
make good sense and at the same time be technically correct.

1. The smallest unit in the Cavalry is the rifle (.. .. .. _._____..)

which consists of (......__.._____.) privates commanded by a

2. A (...._._...._....) in the Infantry is composed of 26 men,
including the commander and one guide.

3. The unit in question 2 is composed of (.. ._......__..) smaller
units of (___._____.____) men, which is called ( I

4. Amachine (... _.__.__._. __) platoon of aCalvary troop is divided
into (..............) squads, cach consisting of (..._.._.._.__..)
men. Each squad has (... _.________) machine rifles.

5. (.-...._........) troops, a headquarters, and (.. .. ...._.._....)
make a Cavalry (.. ___.._____.), which is commanded by a major.
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6. There are (............_......._.........) squadrons, a
(eovciceeeo.._)troopanda (...._...._......___.)troopina
Cavalry (.......__.....__..._.), which is commanded by a colonel.

7. The signal communication personnel of a Cavalry regiment are
in the (... ... ......)) (ceeeeeeoooooaao2) of the
(oo oo ._.......) troop.

8. A brigadier (....................) commands a Cavalry
eee-eeemeeaeae-n----),which consists of (... __._______..__...)
regiments, (.. .. .. _......_....._..)machinegun (.._._._.__._.___..)
and a (......_..__.__._.___.) troop.

9. A Cavalry machine gun (........_.____.__.___)is divided into
(ecceeeeeeeeeooo....) troops. Thereare (...._......_.._.._......)
machine guns in the machine gun (.. __ .. _____________.).

10. A Cavalry division consists of the following units: Two Cavalry
(RN IR ) V- I (R B ) 3
Coeeeeeeeeeee oo artillery, (oo ... _____.___._.), combat
engineer (.. .._........_......_.), division (-)
(ceeeeeeeeeeeeeeee. o), division (... _._.__...____.), ambu-
lance (------_->-__-_---__-.), and (............___.._..) troops.

Directions to the student.—Below are three diagrams from which
the names of the organization and the units composing it have been
omitted. Complete the diagram by filling in the correct names of
the units on the arrows pointing to & number of men. On the line
just below each figure fill in the name of the entire organization.

11.

428 MEN=

Ri-R 2796

NAME OF ORGANIZATION

Fig. 20-1G,
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12.

»131 MEN

> 131 MEN

AL-RZ797

NAME OF ORGANIZATION

Fig. 21-1G.

RI-R2 799

NAME OF ORGANIZATION

Fig. 22-1G.
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14. Directions to the student.—Write in the spaces provided below the
name of each organization for which the conventional sign is given:

e/ 1 /v

Fig. 23-1G.
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Suggestions for scoring test No. 3 in Army organization, Points.
1. The maximum pessible score for this test is. e eeeeieeeieciaaaeas 67
2. The score requued to pass this test is. .. P ]

3. Directions for scoring.—Credit one pomt for each blank epace correctly
filled in.

Directions to the students.—Below are a number of sentences from
which certain words have been omitted. Each word which has
been opmitted is indicated by a dotted line enclosed in a parenthesis,
thus (....... - ) Fill in each blank space with a word
which will make good sense and at the same time be technically
correct.

1. The smallest unit in the Field Artillery-isthe (.. .. .. .__.._....),
which comprises from 15 to 21 men.

2 (eoeeoceaeeeao-o-...) sections of Field Artillery form a
(ceeeiiii e eiciieeeeieieeao--...); which is commanded by a
R B

3. Three (... o oo oo . )makea (... ... ____.___..)
of Field Artillery, which is commanded by a (.. .. .. ... .. _._.___..).

4. The Field Artillery battery corresponds to the Infantry
(emmmee e eeeeeeel) (oo e oo oo .. ..) and the Cavalry
G B .

5. A major commands a Field Artillery (......_........_.__.),
which consists of (.. .. .. ... . .. ...._._._.._.) batteries, a
(ceeeeeceeeaeaoo.-...) battery, and & (.. .. ... .. _._._.____.)

6. A l"leld Artlllery regiment consists of (.. ... ... ....___..)
battalions, a (----__--_-----_-._-___-.-_---) battery, and a
(oo e reereeea2) (e ieeieieaee2 2 ) It 18 com-
manded by 8 (o)

7. The communication personnel for the artillery revxment. is in
the (o. oo o) (ool

8 The (.. ..................)is the largest Field Artillery unit.
It consists of (.. .. _..._....._._....) regiments and is commanded
bya (.. o)l

9. The pumary use of the Field Artillery is to support the
(ceceeeeeeoooo-_-...) In battle.

10. The Infantry division (.. .. ... ... . o oiooiaoonoaa.l)
(.o ... ...---...._.) furnishes runners, messengers, and orderlies
for dn ision headquarters.
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11. TheInfantrydivision (.. .. .c_ ... ... ) (cooeeoo..22)
furnishes the signal communication for division headquarters and
between the division and the (.. ... _.____.._..___.).

12, The (icocomcmmonoceccael) (emm e i a2 2l)
company in an Infantry division is equipped with 25 light
(e eeeeeeeceeeceae---.), which are used to assist the Infantry’s
advance during attack. ,

13. The (oo oo ceceaal) (et ee o222 2.) com-

pany in an Infantry division is used to regulate traffic and maintain
discipline.

14. The (oo oo i 2l) (ceeeaeoo oo _.....) Tepairs
ordnance equipment within the Infantry division.
15. The (.- oo oo e ce2l) (e e oo - 2.) 18 used

for general quartermaster duty in an Infantry division.

16. The Infantry divisional unit which takes care of the sick a.nd
woundedisthe (... ... ... ._)) (coooiaoiiol0)

Directions to the student.—Below are three diagrams from which
the names of the units have been omitted. The name of the organiza-
tion is given below each figure. Complete the diagrams by filling
in the correct names of the units on the arrows pomtmg to a number
of men.

17.

INFANTRY, REGIMENTAL COMMUNICATION PLATOON.
Ri-A-2795

Fig. 24-1G.
195



ARrRMY ORGANIZATION TESTS.
Page No. 10. TELEPHONE SWITCHBOARD OPERATOR.

29 MEN __SECTION,

OPERATING
PLATOON

CONST.
PLATOON

15 MEN

/ 32 MEN = SECTION
SECTION Z3 MEN

DIVISION SI1GNAL COMPANY r2793
Fig. 25-1Q.

19.

PLATOON

HEADQUARTERS COMPANY, INFANTRY REGIMENT RUR- 2794
Fig. 26-1G.

20a. Directions to the student.—Draw in the spaces provided below
the conventional signs for each of the units indicated.

Infantry observation post. ... _____.____.._.____.

Cavalry troop command post. .. ... _.._._._._.._...

.

Third medical regiment. .. ... __ ... _.__.....
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b. Directions to the student.—Write in the spaces provided below
the name of each unit for which the conventional sign is given:

' RL-P-R7%
Fig. 27-1G.
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INFORMATION TOPICS.

DEFINITIONS.

Nore.—The definitions given below are the common meanings of words as used in
this manual.

'Bass wood.—Light soft wood used for furniture, carrying cases for
equipment, etc.

_ Bridge.—To connect an apparatus from one sideof & circuit across
to the other side.

Buzzer, series.—A buzzer whlch is placed in series in one 51de of
the circuit; not bridged across the circuit.

_ Cable, standard switchboard.—A cable composed of sllk and cotton
covered wires, usually coded to facilitate making connections.

Called party.—The person who is called by the operator when
making a telephonic connection.
~ Call, completed.—One where the calling party obtains an answer
from the called party’s telephone

Call, uncompleted.—One where the switchborad operator is unable
to get an answer from the called party s telephone

Challenge.—An operator’s inquiry by saying, “Waxtmg?”
connection to determine whether or not the connection is in use.

Circuit diagram of a-telephone net.—A diagram which shows graphi-
cally the various circuits in a telephone net, the actual connections,
the code names of centrals, and the numerical designation of each
circuit.

Circuit diagram. —A diagram showing graphically the course
traversed by an electric current.

Circuit, signalling—The path followed by the signaling current
in a telephone circuit.

Circuit, talking.—The path followed by the talkmg currents in a
telephone circuit.

Code, names.—An arbitrary series of names given to various head-
quarters for. the purpose of obtaining speed and accuracy in the
handling of telephone calls.

Cord.—An insulated cord containing one or more conductors.

Cord, answering.—The rear cord on a camp switchboard, type
BD - 14, which is used for plugging into the line of a calling sub-
scriber. ‘

Cord, calling.—The front cord on a camp switchboard, type
BD - 14, which is used for plugging into the line of a party to be
called by the operator.
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Cord, operator’s.—The cord on a monocord switchboard or an
operator’s set used by the operator for answering and supervising.
It is usually a different color than the switchboard cords.

Cords, switchboard.—Those cords on a switchboard which are used
in connecting two parties together.

Cord, three-conductor.——The cord on the operator’s set, type
EE - 64.

Cord, two-conductor.—An insulated cord containing two conductors
For example, the operator’s cord on a monocord switchboard.

Cord weights.—Weights attached to the cords on a switchboard to
pull the cords automatically, so that when released from a jack a
cord returns to its proper place on the key shelf.

Corrode.—To wear away by degrees, such as by rusting.

Drop.—a. The electromagnet with its armature and catch which
permits a shutter to fall for the purpose of attractmg the attention
of an operator.

b. Sometimes used to mean the shutter. ‘

Drop, clearing out.—The drop on any cord circuit of a ma.g'neto
switchboard which falls when one of two connected subscribers rings
off.

Drop lock.—A spnng clip or latch for holding the drop up securely
when a switchboard is being transported.

Drop magnet. —The electromagnet whlch actuates the drop arma-
ture, releasing the shutter.

Drop shutter. ——The shutter which falls when the drop armature is
lifted.

Exchange.—Switchboard; central.

Fahnstock clips. —Patented spring clips used for attaching wires.

Fuse.—A safety piece of fusible metal in an electrical cnrcmt which
melts when the current is too strong

Ground rod.—A rod which is driven in the earth to obtain a ground
connection.

“ Handle traffic.””—Term used to mean makmg the necessary con-
nections to complete calls through a switchboard.

Induction coil.—An apparatus for transforming currents by electro-
magnetic induction, consisting usually of two concentric cylindrical
coils of insulated wire inclosing an iron core.

Key shelf.—The part of a switchboard on which are mounted the
operator’s keys and cords.

Key switches.—Compact form of switches made to fit into a flat
mounting plate which are operated by keys.

Line circuits, dummy. ——Clrcults whlch have no apparatus ‘connected
on one end.

Line signals, gravity type.—See Drop.
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Line route map.—A map which shows the geographical location of
the centrals in a telephone net, the number of cireuits and the route
of each.

Night alarm.—An alarm so connected to a switchboard that it
will be automatically operated when a.ny drop on the swntchboa.rd
falls.

“ Nonlocking position.””—A position to which a switchboard key
on the camp-type switchboard may be operated and from which the
key returns to & normal pesition when released.

Phonetic alphabet.—An alphabet for use in telephone conversatlon
in which certain letters having s1m1lar sounds are glven names which
have different sounds.

Plug.—A special form of termmal for attachment ‘to a ﬂex;ble
conductor (switchboard cord) in order to make an easy and quick
-connection to-a jack. :

Priority.—a. The order in which calls are anSWered by an operator

~ b. The right to interrupt an established. conneetion between two
partles e

c. The order in which telephones are installed at a command post

Protactors.—Two fuses and lightning srrester, used in combination
to protect equipment from lightning and other foreigr currents. -

- Protector panel.—The panel or board on Whlch protectlon devwes
are mounted. (See Fig. 41.) :

“Restore the drop.”’—To place the shutter of a drop back in 1ts
normal or original position after the shutter has fallen.
<. Ringing and listening key.—A key on a-camp type smtchboard
which has two positions; one for ringing and one for listening.

Secondary routing.—A routing for a telephone connection other
than the most direct routing.

Sleeve.—a. The cylindrical contact or barrel of a switchboard jack.

b. The contact of switchboard plug which makes connections with
sleeve of jack.

Supervising.—Using every available effort to connect the calling
party to the called party; seeing that uninterrupted connection is
maintained during conversation; and in clearing the lines promptly
when the conversation is completed.

Switch.—A device for making and breaking a circuit.

Switching central.—A switchboard located at the junction of two
or more wire lines at a location which is not at any headquarters or
command post.

Telephone, central.—A switchboard with lines, telephone, and re-
lated apparatus, for the purpose of enabling any subscriber to talk
with any other subscriber.
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Telephone, common battery.—A telephone used in a system in which
the battery is located at the central or exchange.

Telephone, magneto or local battery.—A telephone used in a system
in which the battery is located in the subscriber’s instrument.

Telephone net.—A wire system in which a number of switchboards,
to which are connected local telephones, are connected together by
wire lines; called trunks.

Test and trouble record.—A record kept at a smtchboard of tests
made and troubles occurring on any circuits connected to the switch-
board.

. Tip.—a. The forward contact of a telephone switchboard plug.

b. That terminal of a switchboard jack with which the tip of plug
-makes contact.

Traffic.—Telephone calls.

Traffic load table.—A schedule for placing calls in & telephone net
for training purposes.

Trouble.—A fault on a circuit such as short circuit, open circuit, or
ground.

Trunk.—A telephone circuit connecting two centrals. ~
. Wing nuts.—Nuts provided with winglike extensions to facilitate
turning by hand.

Wire line.—One or more circuits of the same type of construction
along a given route forming an integral portion of a wire system.

Wire lines, junction of.—A point where two or more wire lines
terminate.

Wire net.—A system in which a number of smtchboa.rds to which
are connected local telephones, are connected together by wire lines.
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ABMY OBGANIZATION,

The United States Army is made up of different branches or arms
of the service, such as Infantry, Cavalry, Field Artillery, and others
that will be mentioned later. o o '
" In order to create a fighting team, these branches must be divided
up into units of different sizes for purposes of training, feeding,
clothing, and so on, that they may be efficiently directed on the battle-
field. ' Co

The Infantry is the basic arm, and upon its success depends the
success of the Army. All other branches are organized, equipped,
and trained to assist the Infantry in its needs, functions, and methods

in war.
X
—__{im
St
>~ 1]

¥ig. 1.—Branches of the United States Army.

Fig. 1 shows the various combat arms, departments, and corps
of the Army. The big erganization, the Army, is composed of 17
parts, and each part has its particular duties which help the other
branches to function more efficiently.

INFANTRY:

Since the Infantry is so important, and since most of the combat-
ant branches are divided up into parts that correspond nearly to the
parts into which the Infantry is divided, a study of the Infantry
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orga.nization is important. All communication men in their every-
day work, in maneuvers, in battle, or in training have to deal with
units of the other arms, and they must therefore be familiar with the
names and composition of the parts of organizations and know the
rank and duties, in general, of the officers that command these parts.
A study of the Infantry will teach this, so that a similar knowledge'
of the other branches can be qmckly learned.

The smallest Infantry. unit is a. squad, consisting of 7 men com-
manded by a corporal. Three squads make a section of 26 men
commanded by a sergeant a.nd two sections make a rifle platoon

of about 60 men eommanded by a lwutenant . The symbol ﬁ

®onese

Fig. 2.—Rifle company, Infantry. %

represents an Infantry rifle platoon. The next hlgher unit, is the rifle
company of about 200 men, divided into three rifle platoons and

commanded by a captam (See Fig. 2. The symbol ﬁ will be

noted and will always mean an Infantry rifle company. The cross
in the rectangle represents two crossed rifles and means Infantry
troops. The three barsindicate that the company has three platoons.)

204



INForMATION ToPIO NoO. 2.
INSTRUCTORS GUIDE FOR ALL ARMS, Page No. 8.

‘The rifle company is the smallest self-sustaining unit in the Infan-
try capable of replacmg its losses in battle.

- Three rifle companies plus one machine-gun company and head-
quarters company constitute a battalion of about 850 men com-
manded by a major or lieutenant colonel. (See Fig. 3. The symbol-
N ’ . . . . .

Z] will be noted in Fig. 3 and will always mean an infantry

Battalion.)

Fig. 3.—Infantry battalion,

o

. Three battalions plus a headquarters company, howitzer company,
and service compa.ny constitute a regiment; of about 3,000 men. com-

manded by a colonel. (See Fig.4. The symbol il will be noted

and will always mean an Infantry regiment.) The three dots in
this symbol indicate that the regiment has three battalions.

- The service company is.the company that furmshes food supphes,
and equipment for the reglment

The howitzer company is the company which contains certain
auxiliary Infantry weapons and is under the direct command of the
colonel, to be used as needed.

The headquarters company furnishes the communication, personnel
for the regiment, and has other smaller platoons for particular duties
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at regimental headquarters during combat. Fig. 19 shows the
various platoons of this company. In addition to the communica-
tions .platoon are the pioneer platoon, which constructs sufficient |
shelters, wire entanglements, etc., to insure the safe operation of '
regimental headquarters during combat; the intelligence platoon, |
which discovers, collects, and prepares for the use of the colonel all |
information that can be found out about the enemy; and company
headquarters, which contains the personnel necessary for the admin-
istration of the company and sufficient personnel to perform the
clerical work™at regimental headquarters. '

T

t

Fig. 4.—Infantry regiment. %
i

"Two Infantry regiments plus a brigade headquarters company .
constitute an Infantry brigade of about 6,000 men commanded by a

brigadier general. (See Fig. 5. The symbol %I will be noted

and will always mean an Infantry brigade.)

Two Infantry brigades plus the Artillery brigade and certain
auxiliary organizations constitute one Infantry division of about
20,000 men commanded by a major general. (See Fig. 6. The

symbol %} will be noted and will always mean an Infantry divi-

sion. A ﬁagw;:vith one star is the flag of a brigadier general. A flag
with two stars is the flag of a major general.)
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Fig. 5.—Infantry brigade. ’i

The auxiliary troops that, in addition to the Infantry and Ar-
tillery, make up the whole division of about 20,000 men are: En-
gineers, Air Service, Medical, special troops, and trains. These will
be mentioned later. '

ARTLLERY B30T
3268t

) Fig. 6.—Infantry division. é

e
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CAVALRY.

In the Cavalry the smallest unit is the rifle squad, consisting of
seven troopers commanded by a corporal. Three squads make a
rifle platoon of 28 men, commanded by a lieutenant. The symbol

.'_

denotes a Cavalry rifle plamon. Three rifle platoons and

one machine-rifle platoon constitute a troop of about 130 men com-

manded by a (;aptain. (See Fig. 7. The symbol '&] will be

noted and will always mean a troop of Cavalry. The difference

Fig. 7.—Cavalry troop.

between the symbol for Cavalry and the symbol for Infantry troops
will be noted. The diagonal in the rectangle represents a saber.)

The machine-rifle platoon is divided into three squads, each con-
sisting of eight men and two pack horses.

The Cavalry troop is a self-sustaining unit capable of replacing
its losses in battle and corresponds to the Infantry rifle company.

The squadron of about 400 men is the next higher unit and con-
sists of three troops plus a squadron headquarters and headquarters
detachment commanded by a major. (See Fig. 8. The symbol -

I

will be noted and will always mean a squadron of Cavalry.) (
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4

2% TROOP -
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,

) Fig. 8.—Cavalry :gg‘@dron.

" Two squadrens plus a headquarters troep and service troop equal
one regiment of about 1,100 men commanded by a: colonel. (See

l o
Fig. 9. The sjmbol - will be noted and will always mean a

)

regiment of Cava.lfy.)

Fig, 9.—Cavalry regiment.
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The headquarters troop furnishes the communications personnel -
for the regiment and has other smaller sections for particular duties -
at regimental headquarters during combat. Fig. 20 shows the
various parts into which this troop is divided. These sections are: °
Regimental headquarters and troop headquarters; a staff platoon,
which is divided into a staff and orderly section; an intelligence sec- -
tion; a plans and training section; and a pioneer and demolition sec-
tion. The duties of these sections are similar to the duties of the -
corresponding units in the Infantry headquarters company.

The service troop is the troop that furnishes food, supplies, and
equipment for the regiment.

Fig. 10.—Cavalry brigade. é

Two regiments plus a brigade headquarter: troop and machine- ‘
gun squadron equal one brigade of about 2,800 men ecommanded by

a brigadier general. (See Fig. 10. The symbol & will be

noted and will always mean a brigade of Cavalry.)

The machine-gun squadron, of about 400 men, is divided into
three troops of about 100 men each. Each troop is further divided .
into three platoons of about 30 men and each platoon into two squads
of 8 men and five pack horses.
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Two Cavalry brigades plus one separate battalion of horse artil-
lery and certain auxiliary organizations constitute a Calvary division
of about 7,500 men commanded by a major general. The auxiliary
troops that, in addition to the Cavalry, make up the whole division
of about 7,500 men, are: Engineers, Medical, special troops, and
trains. These will be mentioned later. (See Fig. 11. The symbol

é will be noted and will always mean a division of Cavalry.)

Fig. 11.—Cavalry division. é

FIELD ARTILLERY.

In the Field Artillery the smallest unit is the section which com-
prises from 15 to 21 men. Two sections form a platoon of about 35

men commanded by a lieutenant. The symbol denotes a

Field Artillery platoon. Three platoons make up a bat.ggry of about
150 men commanded by a captain. (See Fig. 12. The symbol

[-——" will be noted and will always mean an Artillery battery.

The difference between the symbol for Infantry, the symbol for
Cavalry, and the symbol for Artillery will be noted.)
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Fig. 13.—Field Artillery Battery. [::l

The battery is a self-sustaining unit capable of replacing its losses in
battle and corresponds to the Cavalry troop and Infantry rifle
company. A :

The next larger unit is the battalion, which is composed of three
batteries plus a headquarters battery, and is commanded by a

major. (See Fig 13. The symbol [T ] will be noted and will

arew

always mean an Artillery battalion.)

Fig. 13.—Field Artillery battalion.
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The total number of men in an Artillery battalion is about 650
men as compared to about 850 men in an Infantry battalion and
about 400 men in the corresponding cavalry unit (squadron).

. The Artillery regiment of about 1,600 men is made up offtwo
battalions plus a Headquarters battery and service battery. (See

Fig. 14. The symbol will be noted and will always mean

an Artillery regiment.)

Fig. 14—Field Arﬁliery regiment.

- The service battery is the battery that furnishes food, supplies,
and equipment for the regiment. )

The headquarters battery furnishes the communications personnel
for the regiment and has other personnel to perform particular
duties at regimental headquarters. This battery is not divided up
into various platoons as is done in the corresponding unit in the
infantry and cavalry.

Two regiments plus a headquarters battery comprise a brigade of
3,400 men commanded by a brigadier general. (See Fig. 15. The
>

symbol L—:‘ will be noted and will always mean a brigade of

Artillery.) -
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The Field Artillery brigade is the largest artillery unit in an Infantry
division. Its use is to help the basic arm (the Infantry), and occa-
sionally it may be called upon to support other arms of the service,
like the Engineers when they are building bridges or when used as
Infantry troops, or as part of a Cavalry division.

Fig. 15.—Field Artillery brigade. [F:——J

anve

SPECIAL TROOPS.

There are troops called special troops in the Infantry division to
carry out particular duties, necessary to make the division as a
whole function more smoothly. (See Fig. 16.) The symbols that
designate the various companies will be noted. These special troops
contain about 900 men and are divided into one headquarters com-
pany of 213 men, which does the administrative work and furnishes
messengers for division headquarters; one signal company of 156
men, who furnish communications from division to brigades and
such other units as require it; one light-tank company of 151 men,
which is equipped with 25 light tanks and is used by the commanding
general of the division whenever necessary to assist the Infantry’s
advance in the attack; one military police company of 155 men to
regulate traffic and maintain discipline; one ordnance company of
112 men, to repair any ordnance equipment within the division; one
service company of 102 men, to be used for general Quartermaster
Corps duties, such as unloading and loading supplies.
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Fig. 16.—S8pecial troops, Infantry division.

There are also troops in a Cavalry division called special troops.
‘These speciul troops contain about 300 men and are divided into
.one headquarters troop of 161 men to do the clerical work and furnish
messengers for division headquarters; one signal troop of 78 men,
which furnishes communication from division to the brigade and
looks after the signal supplies of the division; one ordnance com-
pany of 36 men to repair any ordnance equipment within the divi-
sion; one veterinary company of 38 men to care for the horses.

TRAINS.

Another very important part of any division is the trains.

Each headquarters, each regiment, and each unit not part of a
regiment has assigned to it a field train.

A field train is one which is employed to transport baggage, rations,
and forage.

Each battalion and each unit not part of a battalion has either
assigned or attached to it a combat train.

A combat train is one carrying reserve ammunition and special
equipment required during combat, and in addition it includes roll-
ing kitchens, water carts, and those vehicles required for the technical
service of Engineers, Signal and Medical troops. Combat trains
usually follow the units to which they pertain into action.

In addition to the field and combat trains as shown above, the
Artillery brigade has an ammunition train and the division has a
division train. The ammunition train is used to transport reserve
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artlllery ammunition for the Artillery bngade The division train
is used to transport reserve rations, grains, infantry ammunition,
gasoline, and oil; the division train of an Infantry division includes "
motor and wagon transportation, while that of a Cavalry division °
includes pack and wagon transportation.

AUXILIARY TROOPS OF AN INFANTRY DIVISION.

The medical regiment of the division is divided into a hospital
battalion, an ambulance battalion, a sanitary battalion, a veteri-
narian company, a medical supply section, and medical laboratory
section. This fully equipped medical regiment takes care of the sick
and wounded of the division.

The Air Service of the division might be called the eyes of the
division. It can observe the movements of the enemy, locate
dumps, carry messages between the various headquarters of the
division, and in general help greatly in keeping all headquarters
informed of enemy movements and to keep headquartels in touch
with one another.

This Air Service squadron of about 200 men in an Infantry division
is composed of one observation squadron, one photograph section,
and one branch intelligence office.

The combat Engineer regiment of about 900 men in an Infantry
division is composed of two battalions of three companies each.
The Engineers are the bridge and road builders of the division.

COMMUNICATIONS.

One of the most important t.hmgs within the division and probably
the most difficult to maintain is the communication system. This
communication system means the exchanging of messages and in-
formation between the various headquarters. Many different ways
exist of enabling a headquarters ‘to talk to or tell another head-
quarters something. A few of these means are telephone, telegraph,
radio, messengers, airplane, pyrotechnics, and visual (signal lamps
and flags).

To coordinate these methods of communication between head-
quarters and keep them working efficiently during combat is a tre-
mendous task and only skilled operators can do it. _

At the headquarters of all units message centers are located to
handle the distribution of incoming and outgoing messages. The
message center will have at hand nearly all the means of sending
messages, so that in case one method or system is not working an-
other system can be used.
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In order to establish this large network of the various means of
communications within the Infantry of a division a certain platoon
at each headquarters has been provided. This platoon, called the
communications platoon, is one of the platoons of the headquarters
company, troop, or battery and is in command of the communica-
tions officer, usually a first lieutenant. This platoon furnishes all
the installers, operators, and maintenance men necessary to furnish
communications to all neighboring units.

COMMUNICATIONS PLATOONS, INFANTRY.

There is & communications platoon in the Infantry battalion,
regiment, and brigade. This platoon is composed of the following
sections: '

Wire section.

Radio and panel section.
Messenger section.
Messenger center.

Visual section.

Fig. 17 shows the relative sizes of the sections of the communi-
cations platoon of an Infantry regiment:

PLATOON HEADQUARTEND
M

=]

]
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RADIO & PANCL. SLC