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. WAR DEPARTMENT,
WasHINGTON, March 4, 1925.
- Manuals for training in the Army are to be prepared ahd revised
from time to time by the branches of the service concerned, and when
approved, published by The Adjutant General of the Army in pam- -
phlet form in a series of training manuals.

In accordance with this plan there has been prepared by the Signal
Corps a series of pamphlets relating to signal communication
specialists.

The pamphlets in this series are titled as follows

" Training Manual No.. 20—Basic Signal Communication,

ERRATA

Instruectors should note the corrections for Unit Operations Nos. 19 and 20
and Information Topic No. 3 in the Students Manual sections of this Instruc-
tors Guide. These corrections have been included in the Students Manual,
Training Manual No. 42,

tors Guide.
Training Manual No. 26—Radio Operator, Students Manual.
Training Manual No. 27—Radio Operator, Instructors Guide.
Training Manual No. 28—Telegraph Operator, Students
Manual.
Training Manual No. 29——Telegraph Operator, Instructors
Guide.
Training Manual No. 30—Meteorological Observer, Students
Manual.
Training Manual No. 31—Maeteorological Observer, Instruc-
tors Guide.
Training Manual No. 32—Pigeoneer, Students Manual.
Training Manual No. 33—Pigeoneer, Instructors Guide.
Training Manual No. 42—Field Lineman, Students Manual.
Training Manual No. 43—Field Lineman, Instructors Guide.
This pamphlet is published for the information and guidance of
all concerned.
BY ORDER OF THE SECRETARY OF WAR:

J. L. HINES,
Major General
Chief of Staff.
OFFICIAL: ]
ROBERT C. DAVIS,
Major General

The Adjutant General.
(111)
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PREFACE

1. The Instructors Guide of the Field Lineman is designed to
help instructors in the training of Field Linemen of All Arms.

2. The Field Lineman Instructors Guide includes the following:

a. The text of the various Unit Operations, as they appear
in the Students Manual, but printed on blue paper.
b. The Information Topics, as they appear in the Students
~ Manual.
¢. Material prepared for the assistance of the instructor who
is teaching a class in this subject, which is printed on
white paper. ,

3. This Guide contains an analysis of the methods of giving
instruction to the Field Linemen on equipment used by the combat
units of a division up to the point where such lineman participate
with Telephone Operators (F. A.) or Telephone Orderlies, Telephone
Switchboard Operators, Messagé 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
not only lead him to think and to experiment, but which will also
assist the instructor to lead his students in this process.

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

5. It is assumed that each member of the construction details of all
wire sections will have received instruction in Training Manual No.
21, “Basic Signal Communication,” before receiving instruction in
this manual. Therefore the instruction in this Manual includes
such subjects as are required in addition to those included in Train-
ing Manual No. 21 in order for the construction men to learn to do
the things and acquire the knowledge listed in the minimum speci-
fications.
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PREFACE

6. MINIMUM SPECIFICATIONS FOR MEN oF WIRE SectioNns, IN-
FANTRY, AND FIELD ARTILLERY

Part I—Infantry

The following Minimum Specifications for men of the construction
details of Infantry wire sections has been extracted from a memo-
randum of the Office of the Chief of Infantry and furnishes the basis
for the matter contained in this manual:

SERGEANTS, CORPORALS, LINEMEN, PIKEMEN, AND MISCELLANEOUS
: PRIVATES

Demonstrate ability to:

Make ties and splices in field wire.

Make proper connections of a field telephone and call switch-
board operator.

Change batteries in a field telephone.

Send and receive with buzzer eight words of five letters each
per minute.

Operate a monocord switchboard.

Describe in general terms and explain the use of the signal
equipment issued the section.

Demonstrate a working knowledge of elementary electricity to
include that information necessary in the performance of their
duties.

PIKEMEN

(In addition to the above)

Demonstrate ability to:
Use a pike skillfully in laying wire from a wire cart.
Make simple line tests.

SERGEANTS, CORPORALS, AND LINEMEN
(In addition to the above)

Demonstrate ability to:
Locate line faults and troubles and remove same.
Make ordinary line tests with the equipment furnished.
Interpret and follow wiring diagrams and line route maps.
Construct all types of field lines used in his organization.
Install and remove a monocord switchboard.
Use climbers and lineman’s safety belt.
Distinguish and give the general characteristics of field wire

used by Infantry.
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SERGEANTS AND CORPORALS
(In addition to the above)

Demonstrate ability to:

Select routes for wire lines to avoid shell fire and tra.fﬁc

Make route sketches of wire lines.

Supervise and direct the construction of the wire lmes of the
unit to which they belong and the installation of wire
instruments.

Demonstrate a working knowledge of signal equipment issued to
the section to which they belong.

Part 11—Field Artillery

The following tentative Minimum Specifications for a ‘‘Lineman”
and “Telephone Corporal,” Field Artillery, furnishes the basis for
the matter contained in this manual pertaining to the Field Artillery.

LINEMAN

Qualifications of Private, Field Artillery.
Demonstrate ability to:
a. Make ties and splices with insulated wire.
b. Make proper connections of a field telephone and call
switchboard operator.
¢. Determine serviceability of dry cells.
d. Make 100 per cent test on telephone and to be able to
install new battery in the phone. _ :
Install and remove monocord switchboard.
Make ordinary line tests with the equipment furmshed
Interpret and follow wiring diagrams and line route maps.
Construct all types of field lines used in his organization.
. Use climbers and lineman’s safety belt.
Demonstrate a workmg knowledge of elementary electricity to
include that necessary in the performance of his duty.

s.?u.g'rgss

TELEPHONE CORPORAL
(In addition to the above)

Demonstrate ability to:

a. Make all tests prescribed for the field telephone.

b. Make all repairs authorized for the field telephone.-

¢. Operate monocord switchboard.

d. Make ordinary tests for troubles in the monocord switch-
board and be able to clear trouble by repairs or replace-
ments.

(vir)
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Demonstrate ability to—Continued.
e. Install night bell circuits.
J. Supervise the organization of the telephone central so it
handles the telephone traffic smoothly and without delay.
g. Supervise the installation of his organization wire net.
h. Supervise the construction of all types of lines used in his
organization.
2. Select routes for wire lines to avoid shell fire and ground
traffic.
. j. Make line route maps and circuit diagrams.
Demonstrate a working knowledge of :
a. Telephone code systems.
b. Elementary electricity, to include that necessary in the
performance of his duty.

7. This Manual with its Instructors Guide must fulfill the follow-
ing requirements:

a. It must analyze the steps in training Field Linemen in the
various combat units of a division, up to the point where the joint
training of the several sections of a signal communication platoon
or detail 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 directiong for the students to follow these
steps, and such suggestions for the instructor as will permit him to
train efficient linemen 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 ‘“Field Lineman’ 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 tests by means of which unit commanders can
obtain the relative proficiency of the linemen within their units.

f. It must provide a method of instruction for our peace-time
Army—Regular, National Guard, and Reserve, and also for the
R. O. T. C. and C. M. T. C.—which will require 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 mprovement of this
Manual should be addressed to the Chief Signal Officer, Washmgton,
D. C.

(vin)
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INTRODUCTION

age No. 1

FIELD LINEMAN, INSTRUCTORS GUIDE

INTRODUCTION

1. Instructors Guide.—a. The instruction m 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 understandmg of the
task and the principal involved.

b. The 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 the 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 typée EE -5, be
tested ? '
(2) How should the spurs on climbers be sharpened?

(3) Why should the wire on a reel cart be tested before it is laid? ~

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 knowl--
edge which has been secured in the first part of the operation is neces-

sary in order to answer the questxons

1
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Samples.
(1) I, after filling a breast reel, it was found that the wire tested
bad, what should be done?
(2) On the breast reel, type RL - 9, why is a latch provided at
the end of the shaft opposite the crank?
(3) Why is the top strap of a climber equipped with a leather pad ?

3. Types of tests for Instructors Guide.—a. The tests which appear
in this Guide are designed for three different purposes which are indi-
cated 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. Instruction 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 following 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 is
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. Toimprove the quality of instruction. Any attempt to measure
improvement in teaching requires a frequent and regular measure-
ment of the student’s understanding of what he is being taught.

g. 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.

-
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h. 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 have from the field work and instruction. Under such cir-
cumstances the instructor can change his methods to fit individual
cases. These tests bear the same relation to signal communication
men that close order drill, subcaliber 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 dmll 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, the students should
first exchange papers, and then be required 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
continued unless the Progress Test should indicate failure on the part
of the student to meet the requirements specified. Successful
completion of a Progress Test should indicate that the student is

3
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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 satis-
factory progress. The instructor will thus not need to wait until |
Proficiency Tests are given to determine whether students must have
additional work on a group of related Unit Operations.

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

c. 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
additional coaching and instruction.

9. Proficiency Tests.—a. Proficiency Tests differ from Instruc-
tion 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 prepared 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 glven 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.

c. 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.

(3) For selecting men for various assignments which demand the
knowledge and skill which the instruction in this Manual provides.

10. The details of a test.—a. Instruction, Progress, and Pro-
ficiency Tests should include both performance tests and informa-

' tion questions. The first part (labeled A) should be made up of
Performance Tests only, and the second part (labeled B) should

4
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include as many of the different types of the other five forms of
questions as it is possible to devise. These five forms of quest:ions
are described in detail, begmmng with Par. 12.

b. Tests should be given as frequently as possible, since they
prepare 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 preparlng 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 neces-
sary 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
distributed through this Guide. Suggestions for conducting each
Performance Test are given just preceding such tests and include a
method for scoring each of them: The points assigned to the' dif-
ferent 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 ‘less important smaller scores.
These scores have been determined from the experience of all avail-
able trained instructors who have ass1sted in bhe preparatxon of this
text.

c. Scoring system for all Performance Tests

(1) The total score for a complete or perfect performance w1ll
always appear under “Scoring.”

(2) The score required to pass the test will always appear under
“Scoring.”” If no partial score is allowed there will appear the
statement ““ No partial score allowed.” Partial scores refer to steps
in the performance.

(3) The detailed directions for sconng, mcludmg any partm.l
scoring, will appear under “Scoring.”

12. The information part of any test.—a. In preparmg the in-
formation part of any test:

(1) Make a brief, clear, and explicit statement of just what in-
formation is required by the examiner on ‘know” questions.

21398°—25t—2 5
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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 dunng 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. If this is not
practical, 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 successive 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 economy 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 will be put into question form and asked in five
different ways. The appropriate directions to the student will ac-
company each type of question, as well as instructions for devising
and scoring such questions. These directions for devising informa-
tion questions apply in all cases and for this reason are not repeated
for each test throughout the Guide.

13. Completion questions.

a. SAMPLE: Directions.—Below is a senbence from which a word
has been omitted. This word which has been omitted is indicated by
a short dotted line, inclosed in parentheses, thus (...._.._.). Fill
in this blank space with & word which will make good sense and at
the same time be technically correct. A word spelled with & hyphen,
like ¢ armor-plated”’ or ‘‘ back-fire,” counts as one word.

6
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The breast reel will hold (.. ......) hundred feet of twisted pair
outpost wire. Answer: Six.

b. (1) In devising completion questlons every omitted word
should be indicated by a short dotted line inclosed in parentheses
thus (-..._._.).

(2) “A" “gan,” 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 inclosed in pa.rentheses.

(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 er more sentenees. One point will also be allowed for
each subparagraph (of one or more sentences) to which a letter is
assigned as @, b, ¢, etc. A satisfactory solution in each caee 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. Reeognition questions.

a. SampLE: Directions.—Below are a number of questlons and
unfinished statements, each followed by several rumbered words or
phrases, one of which correctly answers the question or correctly
completes the statement. Write the number of this word or phrase
on the dotted line at the right of each question or statement.

The amount of twisted-pair outpost w1re that a breast reel will
hold is

(1) 100 feet, (2) 200 feet. (3) 600 feet.
(4) 1,000 feet. (5) 1,500 feet.
. 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.

c. In scoring, one point will be allowed for each correct answer.

15. True-False questions.—There are several variations of this
type of question which may be used, two of which are as follows:

a. SaMpLE: Directions.—Below are a number of sentences and just
after each the words “ True” and ““ False.” Read each sentence care-
fully, and if what it says is true draw & line under the word “ True.”
If what it says is not true, draw a line under the wo=d ‘‘ False.”

7
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- The breast reel will hold 1,000 feet of tmsted-palr outpost wire.

True. False.
Answer: The word False should be underscored.

b. SaAMpPLE: Directions.—Below are a number of sentences. Read
each sentence carefully, and if what it says is true (correct) place a
plus s1gn (+) on the short dotted line in the right margin. If what it
says is not true (incorrect), place a minus sign (—) on the dotted line.

The breast reel will hold 1,000 feet of twisted-pair outpost wire.

‘Answer: A minus sign ( ) should be- placed on the dotted —
line, thus e

b. (1) In devising truefalse 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 word-
ing false statements so that they will appear to be true.

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

c. The total score will be the number of questlons 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. '

SAMPLE' Directions.—The following questions can be answered by
a single word or phrase. Write the answer on the short dotted line.

How many feet of tmsted—palr outpost wire will a breast reel
hold®_ ... ... ...

Answer: Six hundred.

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

¢. In scoring, one point will be allowed for each questlon 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
numbered. In either case simple and direct questions like the
following are asked: ‘“ What is the name of this part?” “What

8
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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 breast reel could be displayed with a label, “ Question
No. 7.” On the test paper would appear “ What do you call the
piece of equipment labeled ‘“Question No. 7”%”’ ‘“What is it used
for?” “What kind of wire should be put on it?” ‘“How many
feet of this wire will it hold?”

Fig. 1 - IG.—The" breast reel, incorrectly slung

(3) A very important and useful variation of this test is to show
. a piece of equipment from which an essential part has been deliber-
ately 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 connections.

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

| . SN SO

S 5 U0

g
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SAaMPLE 2 Directions.—If there are any wrong a.d]ustments in this
figure, state what they are and how to correct them.

SampLE 3: Directions.—Fig. 2 — IG shows a terminal strip. Com-
plete the connections in Fig. 2 - IG so that it will represent a test
station for two trunk lines.

SAMPLE 4: Directions.—A student was required to connect a termi-
nal strip mto two trunk lines so as to make a test station. He did
it as shown in Fig. 31.

(@) 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. 31.

a-P-853/

Fig. 2 — IG.—Terminal strip, type T. M. 84

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.

c. 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.

18. Heading.—Having prepared the questions and the dn-ectlons
for each type there are a number of small items that require some
attention. For instance, a test should have a title indicating its
nature, whether Information, Progress, or Proficiency. The title
should show the subject or course in which the test is given. A place
should be provided for the student to write his name, rank, organiza-
tion, and date. If the same test is to be given to different classes, a
space should be provided for the name of the class to be written. '

10
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19. Arrangement.—The directions given below should be followed
in printing or typing the information part of a test:

a. Do not put part of a question on one page and part on another

age.

b. At the bottom of each page place the words “ Turn immediately
to the next page.” On the last page insert the words ““ The End.”

¢c. Recognition, true-false, and single-word questions should
be single spaced. .The short dotted lines which are provided for the
answers: to these types of questions should be in the right-hand
margin of the page opposite the last line of each question. They
should not be staggered. The text of these questions should be kept
to the left of the column of short dotted lines which mark the place
where the student is to write his answers.

d. Completion questions should be double spaced in order to provide
sufficient space for the missing words to be written in. Inclose the
blank space for each missing word in parentheses. (If this is not
done, printers and typists may make errors and provide too few or
too many blank spaces.) Have the blank spaces at least 114 inches
long.
e. Provide triple space between completion questions and double
space between questions of other types.

f. Allow a space of a half inch or more between groups of different
types of questions.

g. Place the number of each question to the left of the words of
the question, so that the numbers of the questions are not entangled
with the words. This is especially important where questions are
single spaced.

20. Seoring information questions.—When the instructor has a
large number of test papers to score, the use of scoring stencils will
greatly simplify the scoring and will save time. To make stencils’
when tests are mimeographed, procure a piece of cardboard or heavy
paper. Place a copy of the test paper on the cardboard with a piece
of carbon paper in between. Draw a rectangle around each of the
blank spaces provided on the test paper for the answers to questions,
and the rectangles will be outlined in carbon on the cardboard.
Cut out these rectangles from the cardboard. Then when the card-
board is placed over the test paper and properly lined up only the
answers to the questions will show through the openings. Write
the approved answer or answers just over each opening. A student’s
answers to the test can then be quickly checked against the approved
answers and can be easily marked with a colored pencil by marking
the test paper through the openings. Except in the case of a test
composed of Completion Questions the stencils for several pages of
a test can be made on a single piece of cardboard the size of the test
paper. (See Fig. 3-1G.) 1'1
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21. 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 con-
ducting each test.

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

GENERAL SUGGESTIONS FOR THE INSTRUCTOR

22. The suggestions offered here are applicable to all the Unit
Operations of this manual and for the sake of simplicity are grouped
at the beginning of the Manual.

23. If the class is larger than 20 students, provide, if possible, an
assistant instructor for each 10 students.

24. Divide the class into groups of such size as is best suited for
the particular Unit Operation. In some cases students can work
better individually, while in others the class should be divided into
groups of 2, 3, or 4 persons.

. 25. Provide the equipment listed under each Unit Operation in
the Students Manual and arrange it so that the class will lose no time
in performing the Unit Operation.

26. At the first assembly of the class explain the use of the equip-
ment to be handled and show by demonstration, how to handle and
use this equipment correctly.

27. After the demonstration have each group of students perform
the Unit Operation as laid down in the Students Manual.

28. After the class has completed any section of a Unit Operation,
or the complete Unit Operation, assemble the class and go over the
questions in the Unit Operation. Also ask any other questions, at
your discretion, that will bring out important points in the Unit
Operation.

29. At the completion of the Unit Operation have the students
perform applicatory problems, using the knowledge just learned.

30. At the completion of the Unit Operation, give an Instruction
Test similar to the test given in the text.

31. 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

13
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~ which he proposed to insert is not already given in some other Unit
Operation together with other instruction matter more closely re-
lated to it.
32. The instructor should issue to each student for the duration
of the course the following equipment:
a. 1 knife, electrician.
b. 1 pair pliers, side cutting.
¢. 1 roll friction tape.
d. 1 roll rubber tape.

14
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Unir or OperaTiON No. 1
Page No. 7

SUGGESTIONS FOR THE INSTRUCTOR

1. Inspect the students and be sure that their equipment fits
properly. Draw attention to any ill-fitting equipment and explain
what might result from the use of such equipment.

2. While demonstrating the proper position to take for climbing,
draw the student’s attention especially to the position in which the
knees and body are kept while climbing. Demonstrate how the
spurs may become disengaged from the pole if the knees are not
kept away from the pole.

3. Have each student climb to a height of about 6 feet, attach his
safety, and circle the pole.

4. Those men who fail to qualify in this Unit Operation should
be given 20 or 30 minutes’ practice in climbing, daily, until they are
proficient.

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST NO. 1-A

S (PERFORMANCE)
Equipment.

1 pair of climbers.

1 lineman’s belt with safety.

1 pair lineman’s pliers.

Procedure.

1. Issue one set of equipment as listed above to each student who
is to be tested.

2. Select a pole to be used for the test, preferabiy one of about
30 or 35 feet in height with no lighting or high-tension circuits on it.

3. Explain to the student that he is to put on and adjust his equip-
ment; climb the pole to a height of 25 feet; attach his safety, circle the
pole, and descend.

4. Ask if there are any questions; and if so, answer them.

5. Direct the student to go to the pole and to face the instructor.

6. Direct: “About face. Begin.”

7. Note and record the time taken by the student to perform the
work. .

Scoring.

1. The maximum possible score for the test is 60 points,.
2. The score required to pass this test is 45 points.

21
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3. DIRECTIONS FOR SCORING.
a. Putting on and adjusting the equipment: ' Points
(1) If the equipment is put on and adjusted properly..__._.__._____ 20
(2) No partial scores allowed.
(3) The following constitute errors:
(a) Failure to examine eqaipment for defects
(b) Climbers not properly put on. (See Fig. 1.)
(c) Belt and safety not properly put on and adjusted. (See
Figs. 3 and 4.)
If any of the above errors occur. . __.______________.___ 0
b. Climbing the pole: '
(1) If the student climbs the pole, attaches his safety, circles the
the pole, correctly - - - oo 20
(2) The following constitute errors:
(a) Failure to use prescribed method in attaching safety.
"(See Figs. 13, 14, 15, and 16.)
(b) Failure to circle the pole.

If either of the above errors occur-. - _________________ 0
¢. Descending the pole:
(1) If student descends correctly_------------..----: ........... 20

(2) The following constitute errors:
(a) Using less than 8 steps in descending the pole.
(b) Failure to hook the safety strap end on the body belt.
If either of the above errors occur, deduet-._ . __________ 10

INSTRUCTION TEST NO. 1-A (PERFORMANCE) .

Directions to the student.—a. The instructor will issue you the

following equipment:
1 pair climbers.
1 lineman’s belt with safety.

b. When the inspector says ‘“Begin,” inspect your equipment;
put on and adjust your equipment; ascend the pole to the point
designated by the instructor; attach your safety, circle the pole,
detach safety, and descend the pole.

¢. Do the work quickly.

d. Notify the instructor when you are through by calling your
name.

INSTRUCTION TEST NO. 1-B (INFORMATION)

Directions.—Below are a number of sentences. Read each sen-
tence carefully and if what it says is true (correct) place a plus sign
(+) on the short dotted line in the right margin. If what it says
is not true (incorrect) place a minus sign (—) on the dotted line.

1. When fitting the climber on the leg the upper end of the
shank should rest about 2 inches below the knuckle joint of
the knee. ceeeee

22
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2. Spurs should be sharpened by grinding the half round
or outside of the spur.

3. The safety should not be used when working on a pole
at a height of only 10 or 12 feet.

4. When climbing, the knees should be kept close in to the
side of the pole.

5. Not more than three steps should be used in descending
a 25-foot pole

6. The buckle of the bottom strap on the climber should
rest on the top of the instep of the foot.

7. The body should be held well away from the vole when
climbing.

8. When inspecting the belt or safety, it is unnecessary to
inspect the metal parts.

9. The safety should always be used when working on a
pole.

10. When working on poles, such as soft cedar, sharp spurs
are not desirable.

23
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SUGGESTIONS FOR THE INSTRUCTOR

1. Diviae the class into groups of two students.

2. Provide in advance six pieces of twisted-pair wire of various
lengths, about 200 feet long. Place a tag on the end of each piece of
wire and number them 1, 2, 3, 4, 5, and 6. Place faults as follows:

a. On circuit No. 1 place a “short.”

b. On circuit No. 2 place an “open.”

¢. On circuit No. 3 place a “short”” and further out place an “ open.”

d. On circuit No. 4 place an “open” and further out place a “short.”

e. On circuit No. 5 place a “short” and further out place another
“short.” ’

f. On circuit No. 6 place an “open’’ and further out place another
{3 Open-” '

" 3. Where a circuit has two faults, place them some distance apart.
Do not try to conceal the faults but make them so obvious that when.
a man goes out to find them he will be sure to see the first one he
comes to. '

4. After the class has performed the directions in the Unit Opera-
tion, using the good piece of wire provided, have one member of each
group test each of the tagged circuits in turn and determine the
nature of the trouble and clear it. While one member of a group is
testing have the other member go to the distant end of each circuit as
it is tested and open or short the circuit as directed by the student
doing the testing. When the first member of the group has completed
all six circuits, replace the faults and have the members of the group
exchange places and repeat the tests. Do not require them to
permanently repair the fault, but merely place it temporarily in the
clear. For example, if the fault is a “short” caused by the insulation
being removed and the two wires being placed together, have the
student, when clearing the trouble, merely separate the wires: (not
taping the bare wire). The reason for this is so that the fault can be
replaced on the circuit for the next student. ’

5. Have the student, when he rings on the circuit, announce what
the fault is before he goes out on the circuit to clear it. When he goes
out to clear the fault require him to temporarily clear the first fault
he finds and then to go back to his telephone and test again to
determine whether the circuit is clear or has still further faults on it.
The reason for this is that circuits Nos. 3, 4, 5, and 6 each have more
than one fault on them and the first test will only determine the
nature of the one nearest the test telephone.

29
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SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST NO. 2-A
(PERFORMANCE)

Equipment.

1 telephone, type EE—4 or EE-5.
3 spools of coils of field wire.

Procedure.

1. Prepare in advance three spools or coils of twisted-pair field or
outpost wire, with one coil short circuited at some central point, one
coil with an open circuit, and one coil O. K. Make the faults so
obvious that the student will find them when he examines the wire.

2. Inform the student that he is to test each coil, determine its
condition, and place a tag on it showing the condition of the wire.

3. Check the student’s work to make sure that he has correctly
determined the condition of each coil, and then direct him to make the
necessary repairs. .

4. Note and record the time taken by the student to test and
determine the condition of the three spools of wire.

Scoring.

1. The maximum possible score for this test is 60 points.
2. The score required to pass this test is 40 points,
3. DIRECTIONS FOR BCORING.

a. Testing and determining the condition of the wire (per spool): ‘
(1) If the student determines correctly the condition of a spool or Points
coil of wire in three minutesallow________________________ 10
(2) No partial scores allowed.
(8) If the student fails to determine the condition of a spool or coil-
within three minutes_________________._______ per spool__ 0
b. Repairing the wire (per spool):
" (1) If the student makes the necessary repairs correctly allow
.......................................... per spool._ 10
(2) No partial scores allowed.
(3) The following constitute errors:
, (a) Failure to use both rubber and friction tape in repair-
ing the insulation of the short circuited pair.
(b) Failure to make a standard square-knot splice in both
sides of the open circuit pair. )
If either of the above errors occur- .. ___.______ per spool._ 0
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INSTRUCTION TEST NO. 2-A (PERFORMANCE)

Directions to the student.—a. The instructor will issue you the
following equipment:

1 telephone, type EE -4 or EE - 5.
3 spools or coils of field wire.

b. When the instructor directs, test the spools or coils of wire
designated by the instructor; determine the condition of each coil;
and place a tag on each coil showing its condition. Notify the
instructor when you are through by calling your name.

¢. The instructor will then d1rect you to make any necessary
repairs to this wire.

d. When the instructor directs make the necessary repairs of the
wire correctly. Do the work quickly and neatly and notify the
instructor when you are through by calling your name.

INSTRUCTION TEST NO. 2-B (INFORMATION)

Directions.—Below are a number of unfinished sentences, each
followed by several numbered statements, one of which correctly
completes the sentence. Write the number of this statement on the
dotted line at the right of each sentence.

1. When ringing on a shorted circuit with the type EE - 4
telephone,
(1) the bell will ring.
(2) the bell will not ring.
(3) the generator crank will turn easily.
(4) the telephone must be grounded.
(5) the receiver must be off the hook. e
2. When ringing on an open circuit with the EE — 5 tele-
phone,
(1) the generator crank will turn hard.
(2) the buzzer will not sound.
(3) the buzzer will sound.
(4) the Gnd binding post must be‘ connected to
ground.
(5) the button on the hand set must be pushed. e
3. If both sides of a circuit become grounded.
1) a type EE - 5 telephone can not be used for test-
ing the circuit.
- (2) the circuit will test “open.”
(3) the circuit will test ‘“short.”
(4) it will not interfere with telephone conversations
over the circuit. e
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4. The call buzzer in the type EE -5 telephone
(1) is bridged across the ‘“Line” and ‘“Gnd.” termi-
nals.
(2) is disconnected by pressing the transmitter
button.
(3) is in series with the ‘“Line” terminal.
(4) is connected to the switch hook. e
5. When a circuit has two faults (first an open and then a
short), the first test with a magneto telephone,
(1) will show both faults.
(2) will show neither fault.
(3) will show the fault nearest the telephone.
(4) will show the fault fartherest away from telephone.
(5) will show a short ¢ircuit. @~  _______
6. If when making a test of a circuit, on which the distant
ends have been connected together, it rings ‘open,”
(1) there is sure to be no other fault on the circuit.
(2) there might be a ‘“short’” between the test phone
and the ‘““open.”
(3) there might be other “opens” or ‘“shorts’’ beyond

the first ““open.” S,
7. If when testing a circuit, the distant ends of which have

been connected together, a sound can be heard in the receiver
when blowing in the transmitter, it indicates
(1) there is a ‘““short” somewhere besides the connec-
tion at the distant end.
(2) the circuit is O. K.
(3) the circuit has an “open” on it.
(4) the circuit has no “opens” on it. e
8. If when testing a circuit, the distant ends of which are
not connected together, the generator crank turns hard, it
indicates '
(1) a “short” on the circuit.
(2) no ““opens” anywhere.
(3) an ““open” on the circuit. _
(4) no ‘“‘shorts” on the circuit. e
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Page

SUGGESTIONS FOR THE INSTRUCTOR

1. Prepare in advance a course over which the students will be
required to run and tie in a twisted-pair field or outpost wire. Indi-
cate the successive points at which the student is to tie in with tags
marked A, B, C, D, etc. The purpose of the exercise is to require
the student to tie in using the several different kinds of ties. For
this reason the distances between the points make no difference
except that it is desirable to have them as short as possible. Pro-
vide several knobs for use at points where only knobs can be used,
such as on the side of a house.

2. A course might be prepared as follows:

Point A.—Initial terminal strip with a post near by with a
knob on it. The tie used should be a clove
hitch on the knob.

Point B.—Tree or telephone pole. The tie used should be a
square knot tie around the tree or post.

Point C.—House. The tie should be a clove hitch on a knob
which must be attached to the side of the house
by the student.

Point D.—Tree with knob on it. The tie should be a clove
hitch on the knob. ,

Point E.—Short post. The tie should be a clove hitch placed
over the top of the post.

Point F.—Final point. Terminal strip with a tree near by.
The tie should be a clove hitch made around the
tree.

3. When the class first assembles require the students to make each
of the ties as described in the Unit Operation, repeating the exercise
until each student can make every tie correctly.

4. When the students have had sufficient practice in making the
various ties, issue to each of them in turn, a coil of wire of sufficient
length to cover the course which has been laid out, and have each
one perform the exercise described above.

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST NO. 3-A
(PERFORMANCE)
Equipment.

50 feet of twisted-pair field or outpost wire.

Procedure.

1. Prepare a course for the test as follows:

a. Attach the wire to some convenient object.

b. About 6 feet from the point at which the wire is attached set up
a short post. Place a sign on it which reads, ‘“Make a clove hitch
around this post.” a7
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c. About 6 feet farther set up a post with a knob on it. Place a
sign on this post which reads, ‘Make a clove hitch on the knob.”

" d. About 6 feet farther set up a third post. Place a sign on it
whieh reads, ‘“Make a square-knot tie around this post.”

e. About 6 feet farther set up a fourth post which is of such a
length that the student can not reach the top. Place a sign on it
which reads, ‘“Make a clove hitch around this post.”

2. Direct the student that he is to make a tie on each of the posts,
four in all, and that the kind of tie to be made in each case is indi-
cated by the sign on the post. Tell him he will be allowed three
minutes from the command ‘“Begin,” in which to complete the four
ties.

i 3. Have the student stand in front of the first post and when he is
ready, command ‘‘ Begin.”

Scoring.

1. The maximum possible score is 40 points.
2. The score required to pass the test is 30 points.

3. DIRECTIONS FOR SCORING. ' Points

a. If a clove hitch is properly made on first post_ .. ___ ... . __._____ 10

b. If a clove hitch is properly made on knob on second post____________ 10

c. If a square-knot tie is properly made on third post_ ... __._______ 10

d. If a clove hitch is properly made on fourth post.___________________ 10
e. If the total time required exceeds 3 minutes, deduct 10 points for

each seconds in excess thereof ______ ___________________________ 30

INSTRUCTION TEST NO. 3-B (INFORMATION)

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

1. What kind of a tie is used when tyingin toa _._._.________.
tree at a corner?

2. What kind of a tie is used when tyinginona ... ..__.__._.
knob?

3. What kind of a tie is used when tyingin toa ____________.
pole at.the end of a circuit just before connectmg
into a terminal strip?

4. What quality has field and outpost wire which __ __________.
makes it practical to use the ties described in the
Unit Operation?

5. Is a tie wire necessary to tle in field or outpost e
wire?

6. What kind of a tie would be used to tle into ... ...._._.
trees or poles in crossing over a road?

7. With what kind of wire would tie wires be .. ... .._._.
necessary for tying in?

8. How many kinds of ties must a field linemanbe ... ...
able to make when laying outpost wire?
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SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST
NO. 4-A (PERFORMANCE)

Equipment (for each student).

1 breast reel (filled).
1 extra spool.

Procedure.

1. Require each student to stand beside a breast reel. Explain to
him that he is to adjust the reel on his back at the command “ Go,”
and when completely adjusted to raise his right hand. Give the
command “Go,” and take the time until he raises his hand.

2. Have the student take off the reel and stand beside it. Ex-
plain to him that he is to adjust the reel on his breast at the com-
mand “Go.” Give the command “ Go,” and take the time until he
raises his hand.

3. Place a second spool alongside the breast reel and explain to
the student that he is to change spools at the command “ Go.” Give
the command “ Go,” and take the time until spool is changed.

Scoring.

1. The maximum possible score is 30 poin’ts
2. The score required to pass the test is 20 pomts
3. DIRECTIONS FOR SCORING.

a. Adjusting the reel on the back: - Points
(1) If equipment is put on and adjusted properly within 30 seconds.. 10
(2) If equipment is put on and adjusted properly but time ex-
ceeded 30 seconds, deduct 2 points for each 5 seconds or
part thereof over 30 seconds.
(3) No partial score allowed if equipment is put on or adjusted im-
properly.
b. Adjusting the reel on the breast:
(1) If equipment is put on and adjusted properly within 30 seconds. 10
(2) If the equipment is put on and adjusted properly but the
time exceeds 30 seconds, deduct 2 points for each 5 seconds
or part thereof over 30 seconds.
(3) No partial score allowed if the equipment is put on or adjusted

improperly.
c. Changing spools:
(1) If spool is changed correctly within 60 seconds_ _____________ 10
(2) If spool is changed correctly in less than 90 seconds but more
than 60 seconds_ ______ ______ . 5

(3) No other partial score allowed.
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INSTRUCTION TEST NO. 4B (INFORMATION)

Directions.—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, inclosed in parentheses, thus
(ceeeeeeeee oo o ---...). Fillin this blank space with a word which
will make good sense and at the same time be technically correct.

1. The breast reel will hold (.. .. .. __._.____.___.) feet of wire.

2. The breast reel is carried on the (.. ...._...._..._.....) when
recovering wire.

3. Wire should be (.............__.____.) before it is placed on
a breast reel to be laid later.

4. After wire has been placed on a breast reel it should always
| Y- G B

5. In order that wire on the reel may be tested the ends must

be placed through the (.. ............_......) in the side of the
(________________“-_ .
6. The spool is made (.._.._.._......_.......) so that when the
wire on it has been laid it can be quickly (.. .. .. .. _.___.__.___.).
7. Inordertotest thewireonabreastreela (.. .. _. .. _.________.)
(ceeeeeee oo .- ....) is needed. '

8. When the reel is carried on the breast the crank should be to
the (o0
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SUGGESTIONS FOR THE INSTRUCTOR

1. Mount the switchboards listed in the equipment with their
cable and line terminal strips. If eight or twelve line switchboards
are available use them. Provide an operator for the switchboard.

2. Direct each student to lay a circuit, giving him the point to
which the circuit is to be laid and the number of the circuit.

3. After the class has complied with the directions in the Unit
Operation further practice may be given as follows.

4. Provide each man with a breast reel and an extra spool. The
students can be required to fill the spools as part of the exercise.
They can take turns about using the equipment if there is a shortage
of equipment, or the class may be divided into groups of two, one
man operating the reel and the other tieing in and splicing.

5. Direct each man to lay a circuit to some point far enough away
to require the use of the wire on both spools. Pick out a route which
will offer opportunities for tieing in frequently. Require the men
to tie in as near as practical about every 100 feet.

6. When the distant points have been reached by the various men
have them exchange places and each recover the circuit laid by some
other man.

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST NO. 5-A
(PERFORMANCE)

Equipment.
Same as “ Equipment”” under Unit Operation 5, Students Manual.

Procedure.

1. Set up switchboards with terminal strips at suitable points
and provide an operator for each switchboard. Issue to each student
the equipment listed.

2. Explain to each student what will be his equipment for the test,
and give him an opportunity to look over his equipment. Note
if he tests the telephone and reel. If he finds trouble, allow time to
make repairs. Do not caution the men to test their equipment.

3. Explain that at the cogmand “Go”’ each student will lay a
circuit 300 yards long (to an indicated point), and that when the
circuit line is completed he is to hold up his right hand. Give the
command “Go” and take the time until student holds up his hand.

4. Explain that at the command “Go” each student will reel up
the circuit just laid, and that when this is completed he is to hold up
his right hand. Give the command “Go” and take the time until
student holds up his hand.

47



Unir OperaTION No. §
Page No. ¢4 THE FIELD LINEMAN

Scoring.
1. The maximum possible score is 90 points.
2. The score required to pass test is 60 points.
3. DIRECTIONS FOR SCORING.

a. Testing equipment: Points
(1) If student tests phone_________________________________ I 5
(2) If student tests reel . _ ____ oo I

(3) No partial score allowed.
b. Laying a circuit:
(1) If circuit is laid correctly and tests O. K. within 4 minutes____ 40
(2) If circuit is laid correctly and tests O. K. within 6 minutes,
deduct 3 points for each 30 seconds or fraction thereof over
4 minutes.
(3) If time exceeds 6 minutes_ .. __.__ 0
(4) For each of the following irregularities that occur, deduct 5
points from the score they would have received without
irregularities under (1) and (2):
. Failure to tie in.
. Failure to tag.
. Failure to connect to terminal strip.
. Failure to notify chief operator that he is going to install
circuit.
5. Failure to notify chief operator that the circuit is O. K.
(5) If circuit does not test O. K. or if the operator fails to install
phone and to test line within 6 minutes_ _________________ 0
c. Question 3:
(1) If cireuit is picked up correctly within 4 minutes_.___________ 30
(2) If circuit is picked up correctly within 6 minutes, deduct 3
points for each 30 seconds or fraction thereof over 4 minutes.
(3) If time exceeds 6 minutes___ __ . ___________________ 0
(4) If student fails to splice wireon toreel .. ___________________ 0
(5) For each of the following irregularities that occur deduct 5
points from the score he would have received without irregu-
larity under (1) and (2):
1. Failure to use rubber tape on splice.
2. Failure to use friction tape on splice.
3. Failure to test reel when wire is reeled up.

INSTRUCTION TEST NO. 5-B (INFORMATION)

Directions.—Below are a number of statements each followed by
several numbered words or phrases, one of which correctly completes
the sentence. Write the number of this word or phrase on the dotted
line at the right of each sentence. e

1. A circuit is connected into the switchboard When the
lineman starts to lay it
(1) so there will be something to pull against.
(2) so lineman can test back.
(3) to make ends fast.
(4) so that the job will be neat.
(5) to prevent short circuits. e
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2. The reason that a circuit is tied in near the terminal strip
is
(1) to prevent shorting the circuit.
(2) to provide a place to tag the circuit.
(3) to take the slack out of the wire.
(4) to prevent it from being pulled loose from the
terminal strip.
(5) to provide a place to test.
3. A lineman when laying a circuit should, in order to test,
carry
(1) connectors. (2) a knife. (3) a field telephone.
(4) climbers. (5) a universal test set.
4. The detail required to lay a circuit with a breast reel
consists of
(1) two men. (2) a lineman and an operator.
(3) three linemen.
(4) two linemen and an operator. (5) one lineman.
5. Wire is attached to a partly filled breast reel by
(1) splicing it to the wire on the reel.
(2) putting the ends through the hole in the side of
the spool.
(3) making a clove hitch around the spool.
(4) means of connectors.
6. The number of breast-reel spools required to lay a circuit
one-quarter of a miile long is
(1) one. (2) three. (3) two. (4) four. (5) five.
7. In order that he can test back on the circuit, the lineman,
when he starts to lay a circuit,
(1) shorts the ends.
(2) leaves his telephone connected to the end.

(3) has an assistant remain at the end with a telephone.

(4) notifies the chief operator who has it connected
into the switchboard.
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SUGGESTIONS FOR THE INSTRUCTOR

1. Have each student, by himself, “knock down” and ‘““set up”
the reel cart in accordance with the directions in the Unit Operation.
Have each student repeat the exercise, if necessary, until he thor-
oughly understands how to do it.

2. Provide in advance sufficient wire on commercial spools or in
coils to provide a spool or coil for each group of three students. If
possible provide wire with some faults and some splices in it. Divide
the class into groups of three students each. Provide a reel cart and
four spools for each group.

3. Require each group to fill the four spools with wire in accordance
with the directions in the Unit Operation for placing wire on the
spools and changing spools.

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST NO. 6-A
(PERFORMANCE)

Equipment (for each student).
1 reel cart, type RL—16 (with two spools filled).
1 telepkone, type EE -4 or EE - 5.
1 extra spool filled.

Directions.

1. Place a short on one of the spools, an open circuit on a second
spool and have the third spool O. K.

2. Issue the above equipment to each student and give him an
opportunity to look it over. '

Procedure.

1. Explain to the student that at the command “ Go,” he is to
“knock down” the reel cart and to indicate by raising his hand when
the operation is complete. Give the command ‘“ Go,” and take the
time until student holds up his hand. Note if student completely
“knocks down” reel cart.

2. Give the student one assistant and explain to the student that
at the command ““ Go,” he is to “set up”’ the reel cart and to indicate
by raising his hand when the operation is complete. Give the com-
mand “ Go,”’ and take the time until the student holds up his hand.
Note whether or not the student ‘“sets up” the reel cart correctly.

3. Give the student one assistant and explain to the student that
at the command ““ Go,” he is to change one spool on the reel cart
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and to indicate by holding up his hand when the operation is com-
plete. Give the command “ Go,” and take time until student holds
up his hand.

4. Explain to the student that he is to test each of the three spools
and to tell what kind of fault is on each spool.

Scoring.
1. The maximum possible score is 100 points.
2. The score required to pass test is 75 points.
3. DIRECTIONS FOR SCORING.

a. Knocking down reel cart: Points
(1) If the student completely ‘“knocks down” reel cart within 75
seconds._ _ _ - ool 40

(2) If the student completely ‘“knocks down” reel cart within 3
minutes, deduct 5 points for each 15 seconds or fraction
thereof over 75 seconds.

(3) If the student completely ‘“knocks down” reel cart but time
exceeds 3 minutes or if reel is not completely “kpocked

[ 0032 « 0
b. Setting up reel cart:
(1) If student completely ‘‘sets up’’ reel cart within 3 minutes. . . 40

(2) If student completely ‘‘sets up’” reel cart within 5 minutes
deduct 5 points for each 15 seconds or fraction thereof over

3 minutes.
(3) If student completely ‘“sets up’’ reel cart but time exceeds 5
minutes or if reel is not completely “set up”____._________ 0
¢. Changing spools: ' )
(1) If student changes spool within 60 seconds__________________ 15

(2) If student changes spool within 75 seconds, deduct 1 point for
each second over 60 seconds.

(3) If spool is changed but time exceeds 75 seconds_____________ 0
d. Testing spools:
If student states correctly what is wrong with a spool, per spool.._ 5

INSTRUCTION TEST NO. 6-B (INFORMATION)

Directions.—Below are a number of sentences. Read each sen-
tence carefully and if what it says is true (correct) place a plus sign
(+) on the short dotted line in the right margin. If what it says is
not true (incorrect), place a minus sign (—) on the dotted line

1. Special tools are required to knock down and set up the
reel cart. e
2. The reel cart carries two spools. e
3. The reel cart, with two empty spools, weighs about 105
pounds. S
4. The reel cart is used when enemy fire, or other condi-
tions, render the use of animal or motor transportation im-
practicable. e
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5. It is not necessary to lubricate any part of the reel cart. _____.
6. The purpose of having the reel cart made on the ‘“knock

down” principle is to provide for shipping by rail. s
7. It is necessary to ‘‘knock down’’ the reel cart in order

to change spools. e
8. To operate the reel cart in recovering wire requires only

one man. e
9. Two circuits can be laid simultaneously with the reel

cart. -
10. The spools of the reel cart operate independently of

each other. U
11. It requires three men to knock down or set up the reel

cart. : R
12. Each reel-cart spool holds about one-half mile of

twisted-pair outpost wire. R,
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(8) When does the chief of the detail get the information necessary in
order to identify the circuit? .

9) Is the wire ever laid by pulling the reel cart along on a road?

(10) What precautions should be taken to protect the wire when it 18
laid along a road?

(11) At what points 18 the wire tied in?

(12) Is the wire laid tight or slack?

(13) Why 18 it so laid?

(14) What should be domne if the wire should break while it 18 being
lawd?

(16) At what times would you test the wire while it 18 being laid?

(16) What must be the condition of the wire before it can be left after
i 18 laid?

(17) Who s responsible that the circuit when laid is properly tagged
and tested?

(18) How is a circuit tested?

(19) What kind of a tie is used to tie in at the terminal of a circuit?

(20) What kind of a tie s used to tie in at some point along the
route?

(21) When would 4t be impracticable to use a reel cart?

(22) What precautions should be taken when attaching a wire to a
reel to be recovered?

(23) What is done with a terminal strip when the last circuit 18 dis-
connected from it?

(24) What should be the condition of any wire before it is recovered?

(25) Why 1s it required that all wire be repaired before it 18 wound
on the reels?

(26) Why s it better to repair wire while recovering it than while
laying it?

(27) What kind of a splice i8 used in twisted-pair field wire?

(28) Why s the wire tested and tagged O. K. when the reel is filled?

(29) How many miles of wire will a reel cart with two reels on it
hold?
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SUGGESTIONS FOBR THE INSTRUCTOR

1. The instruction in this Unit Operation can -be accomplished
to good advantage by having two switchboards installed in advance,
situated about one-half mile apart and requiring the details to lay
wire from them. Do not mount any line terminal strips.

2. Divide the class into details of four men each. Designate the
noncommissioned officer in charge and Linemen Nos. 1, 2, and 3.
From time to time during the exercise rotate the men within the
details on the various jobs. Provide each detail with a set of equip-
ment as listed in the Unit Operation.

3. Have half of the details go to one central and half to the
other. Direct each detail in turn to lay a circuit, in accordance
with the directions in the Unit Operation, to the other central,
giving the following data:

a. To what point the circuit is to be laid.

b. Number of circuit.

c. Route to be followed. Give the groups different routes.

4. As each group completes its job, give directions to the acting
noncommissioned officer to lay a local circuit to some point not over
300 yards away from the central.

5. As each detail completes laying its local circuit, give directions
to the acting noncommissioned officer to recover a trunk circuit
which was laid by some other detail.

SUGGESTIONS FOR CONDUCTING INFORMATION TEST NO. 7-A
(PERFORMANCE)
Equipment.
Same as listed in Students’ Manual and, in addition, one switch-

board, type BD-9, BD-10, or BD-11, according to number of
circuits being laid.

Directions.
Divide the class into groups of four men each, one acting as the

a,nd 3 Prowde a switchboard operator and have him set up the
switchboard and line terminal strip. Have a marker placed about
1,000 yards from the switchboard and so located that in running a
circuit to it the line will cross a road at some point where it will be
practicable to tie the wire overhead.
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Procedure.

1. Form the class in the vicinity of the switchboard and assemble
the N. C. O.’s. in charge of each group. Give the following order:
“Install a circuit from the switchboard to the O. P. (represented by
that marker). Notify me at the switchboard when the circuit is
installed.” Take the time required to lay the circuit from the
moment the order is given until the report is received. Allow 20
minutes for installation of the circuit. Inspect the circuits for
irregularities. (See Scoring.)

2. When the circuit has been installed give the following order to
the assembled N. C. O.’s: “Pick up the circuit from O. P. to the
switchboard. Report to me at the switchboard when the circuit is
picked up.” Take the time it required to pick up the circuit from
the moment the order is given until the report is received. Allow
20 minutes for picking up the circuit. Note any irregularities.
(See Scoring.)

Scoring.

1. The maximum possible score is 100 points.

2. The score required to pass the test is 75 points.

3. The score is for the entire group and each member of the group
receives the same score.

4. LAYING A CIRCUIT. Points

a. If circuit is correctly laid within 10 minutes... .. _______ 60
b. If circuit is correctly laid but the time exceeds 10 minutes, deduct 5
points for each minute or part thereof over 10 minutes.

. If circuit is laid correctly, but time exceeds 20 minutes_ . ________.____ 0
. For each of the following irregularities that occurs, deduct 10 points:

(1) Failure to notify switchboard operator that circuit is being laid.

(2) Failure to connect wire to line terminal strip.

(3) Failure to tie in.

(4) Failure to tag circuit at switchboard.

(5) Failure to put wire overhead at crossing.

(6) Failure to test line when laid.

Qo

5. RECOVERING A CIRCUIT.

a. If circuit is correctly picked up within 10 minutes___._______________ 40
b. If circuit is correctly picked up but the time exceeds 10 minutes, deduct
4 points for each minute or part thereof over 10 minutes. -
. If circuit is correctly picked up, but time exceeds 20 minutes.________ 0
. For each of the following irregularities which occur, deduct 10 points:
(1) Failure to notify switchboard operator that circuit is to be
picked up.
(2) Failure to correctly splice wire to wire on reel cart.
(3) Failure to remove tags from line.
(4) Failure to have wire ‘“test O. K.” on reel when reporting cir-
cuit ‘“picked up.”

Qo
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INSTRUCTION TEST NO. 7-B (INFORMATION)

Directions.—Below are a number of unfinished statements each
followed by several numbered words or phrases, one of which cor-
rectly completes the statement. Write the number of this word or
phrase on the dotted line at the right of each statement. -

1. The detail for laying wire with a reel cart consists of
(1) one lineman. (2) one lineman and one N. C. O.
(3) three linemen and one N. C. O.
(4) two linemen and two N. C.Os. (5) two linemen. ______
2. When a single circuit or two or more circuits are installed
on the same line of supports, laid on the ground along the same
route, or buried in the same trench, the installation is called
(1) a wire line. (2) a circuit. (3) a wire route.
(4) an axis. (5) a lead. e -
3. It is desirable to have an additional man in the wire-
laying detail for testing purposes
(1) when the circuit is laid through woods.
(2) when laid in wet weather. (3) when a trunk is
laid.
(4) when the circuit does not begin at switchboard.
(5) when more than one circuit is being laid. s
4. Wire must always be laid
(1) taut. (2) slack. (3) overhead. e
(4) on bushes, trees, etc. (5) along a road.
5. When the installation of a circuit has been completed,
the noncommissioned officer in charge of the laying detail
reports this fact to the
(1) signal communications officer. (2) commanding
officer.
(3) message center. (4) chief of construction detail.
(5) chief of the operating detail. ' e
6. The duties of No. 2 of the reel-cart detail at the initial
point, when preparing to lay a circuit are to
(1) tie in the wire to some object.
(2) connect to line terminal strip and notify operator.
(3) tag circuit with its number. (4) test wire.
(5) ground circuit. R
7. The duties of the noncommissioned officer in charge of
the reel-cart detail when laying a circuit are to
(1) place the wire in the clear.
(2) pick out route to follow.
(3) follow cart and guide the wire off of the reel.
(4) pull cart. (5) pull in slack. e
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8. The duties of No. 1 of the reel-cart detail, when recov-
ering a circuit are to
(1) pick out route for cart to follow. (2) tag the wire.
(3) guide the wire on the reels. (4) pull the cart.
(5) turn the crank to wind in the wire. e
9. A trunk line always terminates at a
(1) subscriber’s telephone. (2) test station.
(3) line terminal strip. (4) test set.
(5) message center. s
10. When laying a circuit around a corner the wire is
(1) placed overhead. (2) looped back.
(3) placed underground. (4) tied in.
(5) left loose to prevent kinks. e
11. Circuits are identified by wire details which lay them
by
(1) using different colored wires.
(2) by their location. (3) marking switchboard drop.
(4) tagging with proper number. (5) testing.
12. The detail to lay a short local circuit from a reel cart is
(1) three linemen. (2) two linemen and an operator.
(3) two linemen and an N. C. O.
(4) three linemen and an N. C. O.
(5) two linemen. e
13. A single circuit which connects a subscriber to a switch-
board is called a
(1) trunk. (2) wire line.
(3) local. (4) branch. (5) a lead. -
14. When the detail for laying wire with a reel cart con-
sists of three men only (there being no noncommissioned
officer in charge)
(1) No. 1isin charge. (2) No. 2 is in charge.
(3) No. 3 isin charge. (4) No. 4 is in charge. e
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This cart is used for laying wire along roads or on smooth ground
in rear of regimental headquarters. It is issued to division signal
organizations and brigade headquarters in both Infantry and Cavalry.

OPERATION OF THE WIRE CART
Directions.

1. Go to the rear of the cart and note the levers extending from
the axle on both sides of the cart. (Fig. 22.) Take hold of the
lever on the right-hand side, lift it up about half an inch and throw
it to the left. Now try to move the reel on the right side of the cart
by hand. Then move the cart so that the right-hand wheel will
turn (this can be done by swinging the tongue to the left) and at the
same time note the reel on the right-hand side.

Questions.
(1) Does the reel spin freely with the lever in this position?
(2) Does turning the wheel have any effect on the reel?
" (3) Would the cart be used in either laying or recovering wire with
the lever in this position?
Directions.

2. Throw the lever (on right-hand side of cart) to the right. Now
try and move the reel on the right-hand side of the cart, by hand.
Then cause the right-hand wheel to turn by swinging . the tongue
to the left and at the same time note the right-hand reel.

Questions. ‘
(4) Does the reel spin freely with the lever in this position?

(6) Does turning the wheel have any effect on the reel?
(6) During what operation would this position of the lever be used?
(7) To what part of an automobile does the lever correspond?

(8) If the cart were in use, being pulled by a team, what should be
done before the position of this lever 18 changed ?

Directions.

3. Try the same experiment with the lever on the left-hand side
of the cart and note its effect on the reel on that side.
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Directions.

8. Set the brake on the right of the driver’s footboard. (See
Fig. 22.) Dismount and try to move the cart by swinging the tongue
to either one side or the other.

Questions.
(22) Do the wheels turn freely? If not, why?

(23) What might happen if this brake lever were left in position part
of the way down but not far enough to lock the wheels, when the cart was
being used?

Directions. ‘

9. Take the crank from the compartment under the driver’s seat.
Fit it on one of the square shafts which will be found at the end of the
gear shift lever on either side of the cart. (See Flg 22.) Throw the
lever to the position which allows the reel to spin freely. ’I‘urn the
crank and note the action of the reel. :

Questions. v .
.. (24) Does one or ao both reels turn?

(25) For what purpose is the crank used?

(26) Canany other method be devised for accomplishing the saﬁ;e result?

(27) Can you think of a time when it would be _glesirable‘ to dse a cra;nk?
Pmmq‘ WRE oN WIRE C_ABT o

Intormatlon . 4 :

A detail of three men is required to put wire on a wire cart " For
convenience in this Unit Opera.tlon these three men W]ll be dwlgnated
Nos. 1, 2, and. 3 : :

Dlrectwns :
© 10: If the wire which is to be used is on unopened spoo]s remove
the lagging from two of them and mount them side by side in rear of
and parallel to the axle of the wire cart on an iron rod so that they
will revolve. The spools might also be mounted separately, one in
front of the other. Test the wire on the spools. If it tests O. K.,
proceed without further testing. If it does not test O. K., watch it
carefully and test as described in Unit Operation No. 1.

11. Fill the reels on the cart as follows:

a. No. 1.—Attach a wire to one of the reels by placing the ends
through the holes provided in the side of the reel and tie a knot in the
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wire to keep it from slipping back through the hole. This will leave
the ends available for testing purposes. Throw the reel out of gear
by means of the gear shift lever. Guide the wire on the reels while
No. 2 turns the crank.

b. No. 2.—Attach the crank to the shaft and proceed to wind the
wire on the reel, being sure to wind in the proper direction so that the
wire will go on the reel at the top. (If the wire goes on from the
bottom, the wire will be unreeled when the cart is moved forward
in gear instead of being reeled up.)

¢. No. 3.—Stand by the commercial spools. If they spin too fast,
they may be braked by means of a board. Do not allow slack wire
to be unreeled. Watch for tangles and, in old wire, for bad splices.

12. When the reel has been filled, test and tag the wire with some
such notation as “ Tested 9/13/23 by I. S.” and secure the loose end.

13. Fill the other reel i in the same manner.

Qnestlons
(28) Is it possible to fill both reels szmultaneous.,y by this method?

| (29) When would it be an advantage to fill both reels simultaneously?
(30) How many men are necessaﬂ to fill @ reel properly? |
(31) What should be the specific duties of each man?

Purring WiRE oN an CarTs WHEN No CRANK I8 AVAILABLE

Information.

- In field service it may happen that the crank will be lost. In this
case it will be necessary to use some improvised method of filling the
reel. Two of these methods are given below. Many men use the
first method in oreference: to using the crank. -

Directions.
FIRST METHOD

14. Raise the end of the tongue, remove the tongue support, and
lay the end of the tongue on the ground. Place a box or other sup-
port which will just fit, under the right-hand rear corner of the cart.

Now take hold of the end of the tongue, raise it, and place the
tongue support in position to hold it up. This will raise the right-
hand wheel several inches off the ground.

15. a. No. 1.—Attach the wire to the reel, throw the reel in gear,
and guide the wire on the reel.

b. No. 2.—Throw the reel in gear and turn the wheel of the cart,
winding in the wire.
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¢. No. 3.—Stand by the commercial spools and see that these
unwind properly.

16. Fill the other reel in the same manner and make the necessary
tests to determine the serviceability of both reels.

SECOND METHOD

17. Mount the commercial spools as described above and attach
the ends of the wires to the reels. Hitch the team to the cart and
move out with the reels in gear, winding in wire. Be sure that
the commercial spools are securely mounted, as they will have to
withstand considerable pull.

18. a. No. 1.—Operate the gear shift lever and guide the wire
on the reels.

b. No. 2.—Drive the team and operate the reel brake pedals.

¢. No. 3.—Stand by the commercial spools and see that these
unwind properly.

19. When the cart has proceeded about one-quarter mile, turn
around and return to the commercial spools, picking up the wire on
the ground.

20. Repeat the operation until the reels on the cart are full.

Questions. .
(32) Which improvised method do you prefer?

(33) Which should be used to put wire on the cart when no team is
available?

(34) Can you think of any better method of putting wire on the wire
cart when no crank is available?

(36) What would be the result of getting too much wire on the reels?
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SUGGESTIONS FOR THE INSTRUCTOR

1. Have each individual of the class perform Directions 1 to 9
inclusive. If the class is large and a sufficient number of wire carts
are not available, have these directions performed by a group, by
directing that one man of the group follow the directions while the
remainder observe and answer the questions in the Unit Operation.
Repeat this part of the Unit Operation until all the members of the
class thoroughly understand the use of the controls on the cart.

2. Before continuing with the remainder of the Unit Operation
impress upon the class that the wire carts should be kept filled with
wire and that at the first opportunity after using a cart to lay wire,
the reels should be refilled. Make clear the importance of closely
inspecting and testing wire that is being put on a reel and of repairing
any poor splices and damaged insulation that is found in the wire, so
that in an emergency wire can be laid in & minimum amount of time
and be in working order when the laying is completed.

3. Divide the class into groups of three. Assign each group to a
wire cart. If there are not sufficient carts available, have the groups
take turn about filling a reel.

4. Have each group fill or partly fill a-reel by each of the methods
given in the Unit Operation. Make sure that every man knows how
to attach the wire to an empty reel and how to secure the wire when
a reel is filled.

5. To give the groups further practice in putting wire on the wire
cart, the following are suggested:

a. Provide a wire cart but no team. Provide a commercial spool
partly filled and two reels from an RL - 16 reel cart. See that the
wire has faults in it, such as a bad sphce or an open circuit. Direct
the group to fill the wire cart with wire.

b. Provide a wire cart and a team. Have the wire on the cart
badly tangled and have several faults such as breaks, shorts, or opens.
Inform the group that they will be required to lay the wire later and
to get the cart ready.

c. Provide an empty wire cart without team, with crank missing
and nothing provided to block up a corner of the cart. Direct the
group to fill the cart with wire from a spool of faulty wire.

6. Continue the above or similar exercises until each member of
the class can fill a cart satisfactorily.

(6]
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SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST NO. 8-A
(PERFORMANCE)

Equipment (for each group of three students).
1 wire cart, two-horse (without team).
2 reels, from a type RL — 16 reel cart, filled with wire that has
faults in it.
1. commercial spool of wire.
1 iron pipe or rod, 4 to 5 feet long, with two supports.

Procedure.

1. In this test each group of three students will be required to fill
a reel of the wire cart under assumed field conditions.

2. Divide the class into groups of three students each and assign
them to a set of equipment. Designate the students as Nos. 1, 2,
and 3.

3. Direct the group, “Fill one reel on the wire cart.”

Scoring.
1. The maximum score on this test is 90 points.
2. The score required to pass this test is 70 points.
3. DIRECTIONS FOR SCORING.

Points

If the wire is properly connected to reel with ends available for testing___ 10

If the wire is wound on from topof reel._____________________________ 10

If the wire is wound on with sufficient tightness_._____________________ 10
If the necessary splices are properly made with wires which have tracer

threads connected together__._____________________________________ 10

If when reel is filled wire tests O. K_________________________________ 40
If when reel is filled, the end of the wire is tied to bar across the back of

theeart -l 10
INSTRUCTION TEST NO. 8-B (INFORMATION)

Directions.—Below are a number of sentences. Read each sentence
carefully and if what it says is true (correct) place a plus sign (+)
on the short dotted line in the right margin. If what it says is not
true (incorrect), place a minus sign (—) on the dotted line.

1. The two-horse wire cart is a two-wheeled reel cart used

for laying wire in areas forward from battalion headquarters. _____.
2. The reels on a wire cart are mechanically rotated by the

cart wheels, by means of gears. e
3. The wire cart holds from 2 to 214 miles of twisted-pair -

outpost wire. e
4. The wire cart is issued to Brigade wire sections. I
5. The reels on the wire cart should be “in gear” when

laying wire. -
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6. The reels on the wire cart can be operated independently
of each other.

7. It would be impossible to lay one circuit and recover
another at the same time.

8. The pedals at center of the footboard of the reel cart
act only as brakes for the reels.

9. Wire should be laid with the reels braked.

10. It is not practicable for a man on the seat of a wire cart
to operate the gear shift levers.

11. The detail required for putting wire on a wire cart is
three men.

12. Wire can not be put on the reels of a wire cart unless
there is a hand crank for the reels.

13. When filling an empty reel, the end of the wire is
attached to the empty reel by means of a clove hitch around
the reel.

14. To brake a reel when laying wire, it is necessary to
push down the pedal on the footboard.

15. Wire can be put on a wire cart by a detail of three men
when there is no crank or team available.

16. When a reel is being filled, the reel should be turned
so that the wire will be wound on from bottom of the reel.

(i
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BATTERY REEL (ORDNANCE), FIELD ARTILLERY BATTERIES

Equipment.
1 battery reel.
1 type EE - 5 Telephone.
1 iron rod or 2-inch pipe, 6 to 8 feet long.
2 supports for pipe (sawhorses, boxes, etc.).
2 commercial spools of wire.

Information.

The battery reel is a single two-wheeled vehicle used for the rapid
laying and recovering of telephone and telegraph lines in the field.
It is completely equipped with one drum, mechanically rotated and
controlled; one large chest (instrument); one small chest (with two
compartments); plotting-board chest; wireman’s seat; and appro-
priate parts and fittings especially designed for and used only on
this cart. It is designed to carry approximately 214 miles of twisted-
pair, 11-strand field wire.

The cart is used for laying field wire, by Field Artillery gun bat-
teries.

OPERATION OF THE BATTERY REEL
Directions.

1. Go to the rear of the cart and note the hand lever (Fig. 23) ex-
tending from the axle on the left side of the cart. Take hold of this
lever and throw it into a mid position (called neutral). Now try to

(
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Fig. 28.—The battery reel
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spin the drum by hand. Move the cart so that the left-hand wheel
will turn (this can be done by swinging the pole to the right), and at
the same time note effect on the drum. Try to spin the drum while
the left wheel is being turned by an assistant.

Questions.
(1) Does the drum spin freely with the lever in this position (neutral) %

(2) Does turning the left wheel have any effect on the drum?

(3) Would the cart be used in either laymg or recovering wire with the
lever in this position?

4) Why was the left wheel turned?

Directions.

2. Throw the hand lever as far as possible to the right and engage
the catch of the lever in the lever rack. Try to move the drum by
hand. Cause the left wheel to turn by swinging the pole to the right
and at the same time note the drum.

3. Place the lever in the neutral position and then have an assistant
spin the drum by pulling and unwinding the wire from it. When it
is spinning freely, throw the lever to the right. Note what happens.

Questions. ‘
(6) Does the drum spin freely with the lever in this position?
(6) Does turning the wheel have any effect on the drum?
(7) What s the purpose of throwing the lever in this position?
(8) During what operation would this position of the lever be used?

9 To what part of an automobile does the lever correspond when in
this position?

(10) What might happen if this position was not provided?

Directions.

4. Throw the lever as far as possible to theleft and hold it in this
position. Have an assistant try to turn the drum by hand. Have
an assistant swing the pole to the right so the left wheel turns. Note
the effect on the drum while this is being done.
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Questions.
(11) Does the drum spin freely with the lever in this position?

(12) Does turning the wheel have any effect on the drum?
(13) During what operation would this position of the lever be used?
(14) What s the purpose of the lever in this position? v
(16) Would it be practicable to pull this cart by hand?

Purrmve WiRE oN A BarTery REnL

Information.

The wire used on the battery reel should be 11-strand, twisted-pair,
field wire. This wire is issued on commercial wooden spools, 1 mile
to the spool, and since these spools can not be inserted in the reel, the -
wire must be transferred to the drum. In order to do this, a detail
of one noncommissioned officer (Signal Corporal No. 2) and two line-
men will be required. One of the following methods is recom-
mended: :

Directions. .
PRELIMINARY STEPS  COMMON TO BOTH METHODS

5. Signal Corporal No.2.—a. If the wire to be used is on unopened
spools, remove lagging from two spools.

b. Mount one spool with the iron rod or pipe as an axle supported
at either end on sawhorses or boxes, so that the axle for the wooden
spool will be parallel to the axle of the drum on the reel cart. Have
the supports high enough to allow the wooden spool to revolve.

c. Test the spool of wire; if it tests O. K. proceed with d. If it
does not test O. K., watch the wire carefully for faults as it goes on
the reel. .

d. Attach the wire from the wooden spool to the reel as follows:
Place the end of the wire through the hole near the axle in the right.
end of the drum. Tie a knot about 6 inches from the end to keep
the wire from slipping back through the hole. This will leave the
end available for testing later.

6. Linemen Nos. 1 and 2.—Assist Signal Corporal No. 2 in above
operations.

FIRST METHOD

7. Signal Corporal No. 2.—a. Raise the end of the pole; direct

Lineman No. 1 to raise the pole prop; lower the end of the pole to

the ground.
b. Place a support (box, jack, etc.) that will just fit, under the

left-hand rear corner of the cart chest.
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c. Assisted by Lineman No. 2, raise the pole and direct Lineman
No. 1 to lower the pole prop. The left wheel should now be several
inches off the ground.

d. Throw the hand lever as far to the left as possible and block
it in this position with a small chock of wood.

e. Direct Lineman No. 1, “ Turn the wheel.”

f- Stand by the commercial spool and see that it unwinds properly.
If it spins too fast, brake by means of a plank or board on the rim of
the wooden spool. Do not allow slack wire to be unwound. In old
wire watch for bad places in the wire.

g. When the commercial spool is empty, test the wire on the drum.
If it tests O. K., proceed with A. If it does not test O. K., unreel onto
the wooden spool until the fault is located. Repair the fault and
reel the wire back onto the drum. Repeat until wire on drum tests
O. K. and then proceed with h.

k. Replace the empty spool with a full spool. Test the wire, splice
the end on the drum, and proceed as above. Repeat until drum is
filled.

4. When drum has been filled, test it. If it tests O. K., tag it
with some such notation as ‘‘Tested O. K.” If it does not test O. K.,
unreel onto drum. Repeat until the drum tests O. K.

8. Lineman No. 1.—a. Raise and lower the pole prop at the direc-
tion of Signal Corporal No. 2.

b. Turn the left wheel in a counterclockwise direction at command
of Signal Corporal No. 2, to ‘‘Turn wheel.”

¢. Assist Signal Corporal No. 2 when it is necessary to change
commercial spools.

9. Lineman No. 2.—a. Assist Signal Corporal No. 2 to raise the
wheel from the ground.

b. Guide the wire on the drum as it is reeled up, by allowmg it to

‘run through your gloved hand, or through a wire guide attached to reel.
¢. If the wire did not test 0. K. on the preliminary test, watch for

trouble and repair it.
SECOND METHOD
Information.

An artillery pair, with driver, will be needed for this method.

Directions.

10. Stignal Corporal No.2.—a. Direct the reel-cart driver to narness
his pair and hitch them to the cart.

b. Mount beside the wireman.

¢. Command, ‘‘Forward, march.”

d. When reel cart has moved out about one-quarter mile, com-
mand: ‘‘Left about, march,” and direct the wireman to reel up the
paid out wire.
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e. Replace spools and test the wire in the same manner as in the
first method.

11. Driver.—a. Harness the pair and hitch it to reel cart.

b. At the command ‘‘Forward, march,” move out in a direction
normal to the axle of the wooden spool.

¢. At the command ‘‘Left about, march,”’” make a left about with
team and return over the wire which was paid out on the ground.

12. Lineman No. 1.—a. Stand by the commercial spool and see
that it unwinds properly. If it spins too fast, brake by means of a
plank or board on the rim of the wooden spool. Do not allow slack
wire to be unwound. With old wire, watch for bad places in the wire.

b. Assist Signal Corporal No. 2 when it is necessary to replace the
commercial spool.

13. Lineman No. 2 (wireman).—a. Mount to the wireman’s seat
when Signal Corporal No. 2 mounts.

b. Operate the clutch hand lever and proceed to reel in the wire
(when cart is in motion), guiding the wire on the reel by allowing it
to run through wire guide attached to reel.

c. Assist Signal Corporal No. 2 when it is necessary to replace the
commercial spool

Questions.
(16) Which method do you prefer?

(17) Which method would you use at night?
(18) Can you think of a better way?
(19) Why was the left wheel jacked up in the first method?

(20) Would the first method work if the right wheel was jacked up and
turned?
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SUGGESTIONS FOR THE INSTRUCTOR

1. Place several faults on one of the commercial spools prior to
starting the Unit Operation.

2. Have each student perform, individually, Directions Nos. 1 to
4, inclusive.

3. Explain to the class that reel carts should be kept filled with
serviceable wire at all times. Explain the importance of closely
inspecting the wire; repairing breaks, poor splices, and damaged
insulation; and testing the wire that is being put on the reel cart.
Impress on the class the reasons why a reel cart should be left with
wire that will test O. K. on the drums.

4. Divide the class into groups of three. Designate the men of
the groups as Signal Corporal No. 2, Linemen Nos. 1 and 2, and
assign the groups to reel carts.

5. Have the groups perform Directions Nos. 5 to 9, inclusive.

6. Provide an artillery pair, with driver, for each group and have
them perform Directions Nos. 10 to 13.

7. At the completion of the Unit Operation, rotate the numbers
of the groups so all men are familiar with the workings of the cart.

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST NO. 9-A
(PERFORMANCE)

Equipment (for each group of three students).
Same as listed under Equipment, Unit Operation No. 9—S. M.
Commercial spools to be filled with faulty wire.

Procedure.

1. This test is a group test and is to be performed by a group of
three students.

2. Divide the class into groups of three students and designate
them Signal Corporal No. 2, Linemen Nos. 1 and 2. :
* 3. Give the following directions to the groups: “Fill the drum on
the battery reel.”

4. Repeat the test, using the second method.

Scoring (each method separate).

1. The maximum score on this test is 90 points.
2. The score required to pass this test is 70 points.
3. DIRECTIONS FOR SCORING:

If the wire is properly connected to the drum with ends available for Points

testing . e 10
If the wire is wound on from the top of thedrum_____________________ 10
If the wire is wound on with sufficient tightness_________ . ___________ 10
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If necessary splices are properly made with wires which have tracer Points
threads connected together_ . __ __________ o _____ 10
If, when the drum is filled, the wire tests O. K________________________ 40
If, when the drum is filled, the end of the wire is tied to the bar across
the back of the cart and tagged. .. _____.___ 10
If the group reports cart filled but the wire tests faulty______________ 0

INSTRUCTION TEST NO. 9-B (INFORMATION)

Directions.—Below are a number of sentences. Read each sentence
carefully and if what it says is true (correct) place a plus sign (+)
on the short dotted line in the right margin. If what it says is not
true (incorrect) place a minus sign (—) on the dotted line.

1. The battery reel is a two-wheeled cart used by all

artillery details for laying wire. =~ _______
2. The drum on a battery reel is mechanically rotated by

the wheels by means of a set of gears.
3. The battery reel is normally issued to brigade details. _________
4. The battery reel holds approximately 214 miles of

twisted-pair outpost wire. =~ ________
5. The drum on the battery reel should be “in gear’” when

laying wire.
6. The battery reel has two drums which can be operated

independently of each other.
7. The drum brake is operated by a foot pedal on the

footboard.
8. Wire should be picked up with the drum in gear.  _________
9. The drum is operated from the left wheel. =~ _________
10. It is not practicable for a man to operate both the .

brake lever and the clutch lever.
11. The detail required for putting wire on the battery

reel is three men.
12. Wire can be put on the battery reel by using a hand

crank for the drom.
13. When filling the empty drum the end of the wire

should be attached to the empty drum by means of a square

knot or a clove hitch around the drum.
14. To “brake’’ the drum when laying wire it is necessary

to throw the hand lever to the right.
15. When the drum is being filled, the drum should be

turned so that the wire will be wound on from the bottom

of the drum. ommmen
16. To put the drum “in gear”’ the hand lever should be

thrown as far as possible to the left. ———-
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ARTILLERY REEL (SIX-HORSE), MODEL 1909 M. I. ((RDNANCE)

Equipment. _
1 artillery reel (six-horse) unlimbered.
1 type EE - 5 telephone.
4 commercial spools of wire.
1 iron rod or 2-inch pipe 6 to 8 feet long.
2 supports for pipe (sawhorses, boxes, etc.).

Information.

The artillery reel (Model 1909 M. 1.) is designed to carry, lay,
and recover 4 miles of 11-strand twisted-pair field wire, and to act
as limber for the artillery cart (instrument). To use as a reel the
artillery reel is unlimbered from the artillery cart and used as a
separate vehicle. The artillery reel is completely - equipped with
two drums, mechanically rotated and controlled; an operator’s
seat; small tool chest; and appropriate parts and fittings necessary
in the operation of the reel.

The artillery reel is used by Field Artlllery battahons, regiments,
and brigade details.

Directions.

1. Go-to the rear of the reel cart and note the handwheel at the
upper end of standard (Fig. 24) mounted on the right axle bracket.
This wheel controls the driving gear clutch. Take hold of this
handwheel and turn it as far as possible in a clockwise direction
(neutral position). Try to spin the right drum by hand. Have an
assistant move the right wheel of the reel by swinging the pole to
the left. Note the effect on the right drum.

Questions.
(1) Does the right drum spin freely with the clutch handwheel in this
position?

(@ Does turning the right wheel have any effect on the right drum?

(3) Would the cart be used in laying or picking up wire with the
handwheel in this position?

Directions.

2. Turn the handwheel counterclockwise as far as possible. Try
to move the right drum by hand. Have an assistant move the pole
to the left so as to move the right wheel of cart. Note the effect
on the right drum. Try to turn the right drum toward you as the

right wheel is being turned.
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Directions.

3. Look at the left end of the left drum. Find the small handle
(clutch rod handle) near the axle. Pull this handle out; turn it
one-quarter turn and then release handle. Turn the left reel slowly
until the drum clutch catches, which will be indicated by a click.
Turn the handwheel clockwise. Try to spin the right drum, holding
the left drum still. Try to spin the left drum, holding the right
drum still. Repeat Directions 1 and 2, noting the effect on the
drums.

Questions.

(10) Will either drum spin free of the other with the drum clutch in
thas position?

(11) Do both drums spin (together) when the handwheel i in its
clockwise position? In its counterclockwise position?

(12) What effect does turning the ﬁght wheel have on the left drum

when the handwheel 18 in its clockwise position? In its counterclackwise
position?

(18) 1Is it possible to lay a wire with the Zeft drum and pick one up
with the right drum? Why? :

(14) Is it possible to lay a wire with the right drum and pick one up
with the left drum? Why?

(15) Theoretically it 18 possible to pick up two wires at once, but
practically it can not be done. Why?

(16) Can two wires be laid simultaneously?

Directions.

4. Note the hand lever (drum latch lever, Fig. 24) on the right
side of the reel (between the operator’s seat and the driving-gear
clutch standard). Work this lever back and forth. Note that a
catch engages in two notches when the lever is pushed forward.
Turn the handwheel in a clockwise direction (disengaging clutch).
Push the hand lever until the catch engages in forward notch. Spin
the drum. Push the hand lever forward as far as possible and note
the effect on the drum. Pull the lever slowly and revolve the drum
until the lever stud engages between the (gears) of the reel lug (travel-
ing position). Try to spin the wheel.
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Questions.
(23) What 18 the purpose of this lever?

(24) What effect has the foot lever on the right drum when the drums
are free? Locked together?

(26) Does the foot lever, when released, after being pushed down,
return to an off position?

Purtiné WIRE ON AN ARTILLERY REEL

Information.

The wire used on the artillery reel should be 11-strand, twisted-
pair, field wire. This wire is issued on commercial wooden spools, 1
mile to the spool. Since these spools cannot be inserted in the
drums, the wire must be transferred to the reel. In order to do this,
a detail of one noncommissioned officer (Signal Corporal No. 2) and
two linemen, will be required. One of the following methods is
recommended:

Directions.

PRELIMINARY STEPS COMMON TO BOTH METHODS

7. Signal Corporal No. 2.—a. If the wire to be used is on unopened
spools, remove the lagging from two spools.

b. Mount one spool with the iron rod or pipe as an axle, supported
at either end on sawhorses or boxes, so that the axle for the wooden
spool will be parallel to the axle of the drum on the reel cart. Have
the supports high enough to allow the wooden spool to revolve.

c. Test the reel of wire. If it tests O. K., proceed with d. If it
does not test O. K., watch the wire carefully for faults as it goes on
the drum.

d. Attach the wire from the wooden spool to the right drum as
follows: Place the end of the wire through the hole near the axle in
the right end of the drum. Tie a knot about 6 inches from the end
to keep the wire from slipping back through the hole. This will
leave the end available for testing later.

8. Linemen Nos.1 and 2.—Assist Signal Corporal No. 2 in the

above operations.
FIRST METHOD

9. Signal Corporal No. 2.—a. Raise the end of the pole. Direct
Lineman No. 2 to raise the pole prop, and lower the end of the pole
to the ground.

b. Place a support (box, jack, etc.) that will just fit under the right-
hand rear corner of the reel cart.
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c. Assisted by Lineman No. 2 raise the pole and direct Lineman
No. 1 to lower the pole prop. The right wheel should now be several
inches off the ground.

d. Turn the handwheel (driving-gear clutch) as far counterclock-
wise as possible. .

e. Direct Lineman No. 1 to turn the wheel. :

J- Stand by the commercial spool and see that it unwinds properly
If it spins too fast, brake by means of a plank or board on the rim of
the wooden spool. Do not allow slack wire to be unwound. In old
wire, watch for bad places in the wire.

g. When the commercial spool is empty, test the wire on the reel.
If it tests O. K., proceed with k. If it does not test O. K., unreel
onto the wooden spool until the fault is located. Repair the fault
and reel the wire back onto the drum. Repeat until the drum tests
O. K. Then proceed with h.

h. Replace the empty spool with a full spool. Test it. Splice the
end of the wire to the end on the drum and proceed as above. Repeat
until the drum is filled.

2. When the drum has been filled, test it. If it tests O. K., tag it
with some such notation as “Tested O. K. 9/13/23 by F. P.” and
secure the loose end by tying it to the roller. If it does not test
O. K., unreel onto wooden spool until the fault is located. Repair
the fault and reel the wire back onto the drum. Repeat until the
reel tests O. K.

7. Fill the left drum in the same manner as described above for the
right drum.

10. Lineman No. 1.—a. Raise and lower pole prop at the direction
of Signal Corporal No. 2.
~ b. Turn the right wheel in a clockwise direction at the command
of Signal Corporal No. 2 to “Turn wheel.”

c. Assist Signal Corporal No. 2 when it is necessary to: replace the
commercial spools.

. 11. Lineman No. 2 (fanreman) .—ua. Assist Signal Corporal No.2.

- b. Guide the wire on the drum as it is reeled up, by allowing it to
Tun through your gloved hand, or through the wire guide attached
to the reel. .

c. If wire did not test O. K. on prehmmary test, watch for trouble
and repair it.

SECOND METHOD
Information.

An - Artillery pair, with driver, and a mount for ngnal Corporal
No. 2 will be needed for this method.

12. Signal Corporal No. 2.—a. Direct the dnver to hamess his
pair and hitch them to the cart. -
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b. Mount.

¢. Command ““Forward, march.”

d. When the reel cart has moved out about one-quarter mile,
command, “Left about, march.”

e. When a commercial spool is emptied, test the wire on the reel
and replace the commercial spool as described for the first method.

13. Driver.—a. Harness and hitch the pair to reel.

b. At the command, ‘“Forward, march,” move out in a direction
normal to the axle of the wooden spool.

c. At command, “Left about, march,” make a left about with the
reel and return over wire which is paid out on the ground.

14. Lineman No. 1.—a. Stand by the commercial spool and see
that it unwinds properly. If it spins too fast, brake by means of a
plank or board on the rim of the wooden spool. Do not allow slack
wire to be unwound. In old wire, watch for bad places in the wire.

b. Assist Signal Corporal No. 2 when it is necessary to replace the
commercial spool.

15. Lineman No. 2 (wireman).—a. Mount to the wireman’s seat
when Signal Corporal No. 2 mounts.

b. Operate the clutch handwheel and proceed to reel in wire while
the reel cart is in motion, guiding the wire onto the drum by allowing
it to run through wire guide attached to the reel.

¢. Assist Signal Corporal No. 2 when it is necessary to replace the
commercial spool.

Questions.
(26) Which method do you prefer?

(27) Which method would you use at night?
(28) Can you think of a better way?
(29) Why was the right wheel jacked up in the first method?

(30) Would the first method work if the left wheel was jacked up and
turned?
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SUGGESTIONS FOR THE INSTRUCTOR

1. Before allowing the students to perform this Unit Operation,
make the following adjustments on the artillery reel:

a. Disengage the drums so they will spin free of one another.

b. Set the hand lever in the forward position so as not to “brake”
or “lock” the right drum.

2. Place several faults in the wire on one of the commercial spools
prior to starting the Unit Operation.

3. Have each student perform individually Directions Nos. 1 to 6,
inclusive.

4. Explain to the class that reel carts should be kept filled with
serviceable wire at all times. Explain the importance of closely
inspecting the wire; repairing breaks, poor splices, and damaged
insulation; and testing the wire that is being put on the reel cart.
Impress on the class the reasons why a reel cart should be left with
wire that will test O. K. on the drums.

5. Divide the students into groups of three and designate them as
follows: “Signal Corporal No. 2,” “Lineman No. 1,” and “Lineman
No. 2.”

6. In the part of the Unit Operation headed “Second method,
Putting wire on an artillery reel,”” provide an artillery pair with a
driver, and a mount for Signal Corporal No. 2.

7. Have the groups perform Directions Nos. 7 to 15, inclusive.

8. At the completion of the Unit Operation rotate the members of
the groups so that all men will become familiar with the workings of
the cart.

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST NO. 10-A
(PERFORMANCE)

PART I

Equipment (for each group of three students).
Same as listed under Equipment, Unit Operation No. 10—S. M.
Commercial spools, to be filled with faulty wire.

Procedure.

1. This test is a group test and is to be performed by a group of
three students.

2. Divide the class into groups of three students and designate
them Signal Corporal No. 2, Linemen Nos. 1 and 2.

3. Give the following directions to the groups: “Fill the left drum
on the artillery reel.”

95

No. 9



Unitr OpeErATION No. 10
Page No. 10 THE FIELD LINEMAN

4. Provide an artillery pair with driver and a mount for Signal
Corporal No. 2 and give the following directions: “Fill the right
drum on the artillery reel.”

Scoring (each method separate).

1. The maximum score on this test is 90 points.
2. The score required to pass this test is 70 points.
3. DIRECTIONS FOR BCORING.

If the wire is properly connected to the drum with the ends available for Points

testing_ _ e 10
If the wire is wound on from top of drum . ___________________________ 10
If the wire is wound on with sufficient tightness_______________________ 10
If necessary splices are properly made with wires which have tracer

threads connected together________________________________s _____ 10
If, when the drum is filled, the wire tests O. K________________________ 40
If, when the drum is filled, the end of the wire is tied to the bar across the

back of the cart and tagged_..____________________________________ 10
If the group reports cart filled, but the wire tests faulty ________________ 0

INSTRUCTION TEST NO. 10-B (INFORMATION)

Directions.—Below are a number of sentences. Read each sentence
carefully and if what it says is true (correct) place a plus sign (+)
on the short dotted line in. the right margin. If what it says is not
true (incorrect), place a minus sign (—) on the dotted line.

1. The artillery reel is a two-wheeled cart used by all Ar-
tillery details for laying wire. S,

2. The drums on an artillery reel are mechanically rotated
by the wheels by means of a set of gears. s

3. The artillery reel is normally issued to Brigade details. .. _.__

4. The artillery reel holds approximately 214 miles of
twisted-pair outpost wire. e

5. The right drum on the artillery reel should be “in gear”

when laying two wires simultaneously.
6. The (ﬁ'ums of an artillery reefycan be operated inde-

pendently of each other without stopping the reel when

picking up wire. ' I
7. Both drum brakes are operated by foot pedals. e
8. Wire should be picked up with the drums in gear. e
9. The right drum is operated from the left wheel. s
10. It is not practical for a man to operate both the brakes

and the clutch wheel. SO
11. The detail required for putting wire on the artillery

reel is three men. -
12. Wire can be put on the artillery reel by using a hand

crank to turn the drum. e
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13. When filling an empty drum, the end of the wire should

be wound around the empty drum and tied in a square knot

or a clove hitch. e
14. To “brake’ the left drum when laying two wires, it is

necessary to pull the brake lever to the rear. e
15. When the drum is being filled, the drum should be

turned so that the wire will be wound on from the bottom of

the drum. e
16. To put the drum ‘““in gear,” the handwheel should be

turned as far as possible in a clockwise direction. e
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THE WIRE PIKE
Equipment.
1 wire pike for each student.
1 horse, riding, for each student.
1 wire cart, battery reel or artillery reel (filled with wire), and
team for each group of four students.

Information.

The wire pike consists of a hook mounted on the end of a staff,
about 9 feet long. It is designed for the use of mounted men in
order to provide a means by which they can handle the wire without
dismounting.

When laying wire with a wire cart, battery or artillery reel, the
wire-laying detail includes one or more pikemen (linemen in the
Field Artillery) who are mounted on horses. It is the duty of these
* pikemen (linemen) to guide the wire off the reels and pike it to the
side of the road. These pikemen (linemen) also often have to place
the wire overhead on trees, etc. By using the pike they can accom-
plish practically everything that they need to do without dis-
mounting.

There are several different kinds of pikes. Some have a roller for
the wire to pass over, and others have a tongue or point on the end
of the hook to facilitate picking up wire which is lying on the ground.
(See Fig. 26.)

TO PICK UP WIRE
Directions.

1. Old type.—Place the end of the pike on the ground and turn it
over until the tip of the point or tongue is on the ground on the near
side of the wire. Push the pike so that the tongue slips under the
wire. Turn the hook over with the hook down and push it farther
under the wire until the wire is on the back of the center of the hook.
Turn the hook over and the wire will drop into it.

2. New type. With roller (Fig. 26).—Place the end of the pike on
the ground so that the point of the large prong rests on the ground
on the far side of the wire. Pull the pike so that the prong slips
under the wire and the wire drops into the hook of the roller.

Questions.
(1). Why has the pike two curved prongs?

(2). Why is a point or tongue necessary on one kind of pike but not
on the other?

(3) Would it be mecessary to dismount to pick up the wire when
equipped with a pike?

(4) With which pike 18 it eastest to pick up wire from the ground?
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TO PLACE WIRE OVERHEAD
Directions.

3. Pick up the wire as described above. Raise the hook end of
the pike with the hook turned up. The wire will drop into the near
or small end of the hook. Now push it up and lay the wire on the
object on which it is to rest and unhook the pike.

TO GUIDE WIRE OFF REELS

4. With the wire in the hook of the pike follow the reel closely and,
depending upon the type of pike being used, allow the wire to run

RL-P-§508
Fig. 26.—The wire pike.

through the pike on the larger hook or roller. To pike to the side
of a road on which the wire is being laid, move to the side of the
‘road and allow the wire to run through the pike so that it will be in
the proper place as it drops on the ground. ,

Questions.
(6) Why 18 a mounted pikeman used with a wire cart mstead of
dismounted man with a hand pad?

6) Why is a pike with a roller in it desirable?
(7) Why is a roller not provided in the small end of the pike hook?

(8) Why is it necessary, when mounted, to have something like a pike
instead of a hand pad? 100



Digitized by GOOS[G



Digitized by GOOS[G



Unir OrerATION No. 11

Page

SUGGESTIONS FOBR THE INSTRUCTOR

1. Provide in advance several hundred yards of twisted-pair field
"or outpost wire laid on the ground near trees, bushes, etc.

2. Provide an assistant for each wire-cart driver and make sure

that he knows how to operate the reels sufficiently well for the pur-

No.-5

poses of this Unit Operation. Caution him that when the wire is

being picked up he is to keep the proper loop in rear of the wire cart.

3. Assign the members of the class to mounts. Be careful to put
the inexperienced riders on gentle horses, as the horse may become
frightened and hard to handle when a man mounts with a pike. Do
not use any horses that are likely to cause trouble. . .

4. Have the class, one at a time in turn, mount with a pike and
practice picking up the wire. Have them place it on the bushes, in
the trees, and in any other place available, and then have them
place it in the clear. Continue until every man can handle his pike.

5. Assign four men to each wire cart. Give the cart driver direc-
tions to lay wire down a road which offers no special difficulties for

the pikeman. Have the four students take turn about, guiding the

wire from the reel and piking it to the side of the road.

6. When the four men have had sufficient practice in the above,
have the wire-cart driver turn around and pick up the wire. Direct
the four pikemen to take turn about, guiding the wire on the reel and
in riding the loop.

7. Further practice in the use of the pike will be given in Unit
Operation No. 12, “Laying and recovering wire with a two-horse wire
cart.” '

SUGGESTIONS FOBR CONDUCTING INSTRUCTION TEST NO. 11-A
(PERFORMANCE)

Equipment (for each student).
1 wire cart, battery or artillery reel, with pair, drivers and wire-
men.
1 wire pike.
1 horse, riding.

Procedure.

1. Direct the wire-cart driver to tie in the wire to any available
tree and to proceed to lay the wire for a distance of about 200 yards,
and afterward to return and recover it.
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2. Direct the pikemen to perform the following operations while
the wire cart is in operation:

a. Pick up the wire off the ground with the pike without dis-
mounting. :

b. Pike the wire to the right of road.

c. Place the wire overhead in at least two trees.

d. Take the wire down from overhead.

e. Ride the loop when recovering the wire.

Scoring.
1. The maximum score is 50 points.
2. The score required to pass the test is 30 points.
3. DIRECTIONS FOR SCORING:

a. If the wire is picked up with the pike on the first trial__._____________ Pomg
b. If the wire is properly piked to the side of the road when laying wire_._ . 5
¢. If the wire is properly placed overhead with the pike________________ 10
d. If the wire is properly taken down from overhead with the pike_______ 10
e. If the wire is properly guided on the reel and with sufficient tightness

while the pikeman rides the loop-__ . ______________________. 20

INSTRUCTION TEST NO. 11-B (INFORMATION)

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

1. How many feet long is a wire pike?
2. Is the pike used mounted, or dismounted, or

both? e
3. What are men called who use the pike? e
4. Is the pike used when laying wire, recovering

wire, or both? e
5. Where does a man with a pike stay to guide

wire on a reel cart when recovering? e
6. How many men with pikes are used when re-

covering wire with a two-horse wire cart? e mmmea
7. The hook on the near end of the pike is used

for placing wire where? e emmmaaa-
8. What does the man do who goes ahead of a wire

cart with a pike when recovering wire? .
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LAYING AND RECOVERING WIRE WITH A TWO-HORSE WIRE
CART

Equipment (for each group of seven students).
1 wire cart, two-horse, with team.
3 horses, riding.
2 pikes.
1 lineman’s equipment.
2 field telephones, with leads and Frankel clips.
Terminal strips.
Tags.
Nails for terminal strips.

Information.

The detail to lay wire with a two-horse wire cart should consist of
one noncommissioned officer in charge (preferably mounted), one
wagoner, one lineman or assistant wagoner on the cart (No. 1), two
mounted pikemen (Nos. 1 and 2), and two dismounted linemen (Nos.
2 and ‘3). When the circuit to be laid does not begin at a switch-
board, it is desirable to have an additional man equipped with a field
telephone to remain at the initial terminal strip, so that the laying
detail can test back to him.

The satisfactory operation of the circuits depends largely upon the
care with which they are laid. Carelessly laid circuits are apt to
cause much delay and annoyance. The construction detail is respon-
sible that a circuit is properly laid, tested, tagged, and connected to
the terminal strip ready for use.

The noncommissioned officer in charge of the construction detail,
when he is ordered to lay a circuit, will be given instructions as to
where the circuit will begin and terminate and the route along which
it will be laid.

LAYING A CIRCUIT
Directions.

1. Noncommissioned officer in charge of detail.—Maxe sure that the
wire on the reels of the wire cart is O. K. before starting to lay a
circuit. Indicate the place where the line terminal strip is to be
installed to which the circuit is to be connected. See that the wire
is properly anchored, connected, and tagged, and then move out over
the route, directing the cart driver to follow. (Fig. 28.)

2. Pick out the best route as laid down by the directions, consid-
ering both the ease with which the wire cart can be handled and the
natural facilities for placing the wire in the clear.

21398°—25t 105



Unir OperAaTION No. 12
Page No. 2 THE FIELD LINEMAN

1

3. Supervise the work of the detail.

4. When the job is complete, report the circuit installed to the
chief of the operating detail at the destination. If there is no oper-
ating detail present, report it by telephone to the chief of the operat-
ing detail at the initial point.

5. Wagoner.—When the noncommissioned officer in charge directs,
follow him over the route on which the wire is to be laid. Regulate
the gait according to the directions from Pikeman No. 1. -

6. Lineman No. 1.—Ride on the wire cart and operate the reel
brakes in accordance with directions from Pikeman No. 1. - Assist
Pikeman No. 2 in stringing the wire under or over any roads which
must be crossed. Upon arrival at the destination, dismount from
the cart. Take a terminal strip from the cart, unless there is one
already up, and install it. Take the free ends of the wires from
Pikeman No. 1 and connect them to the terminal strip. For proper
methods of making overhead crossings. (See Fig. 30.)

Fig. 28.—Laying wire with a two-horse wire cart

7. Lineman No. 2.—Install the terminal strip at the place indi-
cated if one is not already up. Take the ends of the wires from
Lineman No. 3 and connect them to the terminal strip. Tag the
circuit with its proper circuit number. Follow the cart with Line-
man No. 3. Test the circuit from time to time, tie in where neces-
sary, clear any trouble, repair any breaks or bad splices, and be sure
that the wire is in the clear at all points where this has not been
properly done by the pikemen. From time to time tag the circuit
with its circuit number. On arrival at destination make a final test
of the circuit and report it O. K. to the man at the other end. Tag
the circuit at the terminal strip. 1

8. Lineman No. 3.—Throw the gear lever of the reel which is to
be used so that the reel spins freely. Unreel sufficient wire to allow
for tying in and connecting. Tie the wire to some object (tree, post,
or stake), using a clove hitch, and pass the free ends to Lineman No.
2. Then, as the cart moves out, follow with Lineman No. 2 and
assist him.
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9. Pikeman No. 1.—Follow closely behind the wire cart as it moves
out and guide the wire from the reel. From time to time pull out
sufficient slack so that the wire will at all times lie loosely on the
ground (never taut). When the reel spins too freely and so unreels
too fast, call “BraRE” to Lineman No. 1. Call “ReLEAsE” to have
him take off the brake. Call ‘“Stop” when it is necessary to stop the
cart and call “Forwarp” to start again. Act as horse holder for
Pikeman No. 2 whenever it is necessary for him to dismount. Upon
arrival at the destination, dismount, unreel sufficient wire to tie in,
‘and connect. Cut the wire and tie it to some ob]ect (tree, post, or
stake) and pass the free ends to Lineman No. 1.

10. Pikeman No. 2.—Follow in rear of Pikeman No. 1 as the cart
moves out and pike the wire to the side of the road. At turns and
other points where the wire is likely to be pulled into the way of
traffic, dismount and tie in with the square knot tie. (Pikeman
No. 1 will act as horse holder.) Upon arrival at a road crossing or
other place where the wire must be put overhead or underground,
dismount and place it underground by burying or by cutting it and
running it through a culvert, if one is available. If placed overhead,
suspend it at least 18 feet from the ground. Call on Lineman No. 1
to do any climbing necessary and for any other assistance.

Information.

To lay two circuits at the same time the procedure is the same as
when laying one circuit. ‘The commands given by Pikeman No. 1
for controlling the reels must be prefixed by the words ‘“Right” or
‘“‘Left,” according to which reel is to be braked or released.

RECOVERING A CIRCUIT
Information. '

In recovering wire, care must be taken to see that the wire is good
when put on the reel; any breaks or weak places in the wire should be
repaired during recovering, and wire should not be put on the reels
until it will test O. K. As in the case of the reel cart, there is little or
no use in putting wire on the reels which is not first put in good condi-
tion. It is better to spend the time repairing the wire while it is
being recovered than while it is being laid for use.

When recovering a single circuit, the detail required consists of
one noncommissioned officer in charge, one wagoner, one lineman or
assistant wagoner (No. 1), and two pikemen (Nos. 1 and 2).

Directions.

11. Noncommyissioned officer in charge—See that the circuit to be
recovered is disconnected from the terminal strip and properly
attached to the reels on the cart. Direct the wagoner to follow and
move out along the route of the wire. Assist when necessary, to
place the wire in the clear. Supervise the work of the detail.
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12. Lineman No. 1.—Disconnect the circuit to be recovered from
the terminal strip, and if there are no other circuits than the one to
be recovered connected to it take down the terminal strip. Untie
the wire where it is anchored and attach it to one of the reels. If a
reel is empty, attach the wire to it by inserting the ends through the
holein theside of the reel so as toleave these ends available for testing.
Tie a knot in the wire to keep the ends from slipping back through the
hole. If there is some wire already on the reel, attach the wire by
splicing it to the ends of the wire on the reel. Be sure that the ends
that have the tracer thread are spliced together. Signal to the chief
of the section when finished.

13. Asthe cart moves out, follow the cart closely, and guide the wire
on the reel evenly and tightly. Use a hand pad or an improvised
pigtail for this purpose.

RL-P-559/
Fig. 29.—Pigtail or imprevised wire guide

14. Whenever breaks in the wire, bad insulation, or poor splices are
encountered, repair the wire before winding it on the reel. Test the
wire occasionally to make sure that it is O. K. Never put wire on
the reel which will not test O. K. Locate the trouble and repair it.

15. When the end of the circuit is reached or the reel is filled,
fasten the end to the bar across the rear of the cart and make a final
test of the wire. Tag it O. K. when it tests out O. K.

16. Pikeman No. 1.—Follow the cart and ride the loop in the wire
which is being recovered and keep the pike in the loop. Keep suffi-
cient tension on the wire to cause it to be wound on the reel tightly.
(Fig.27.) Keep the loop a sufficient distance from the cart by calling
to the wagoner, when necessary, ‘ CLurca” or ‘‘ RELEASE cLUTCH.”
Also give the commands ‘‘Storp’”’ and ‘“ForwarRD” when necessary.
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17. Pikeman No. 2.—Precede the cart and place the wire in the
clear.

18. Wagoner.—When the noncommissioned officer in charge directs,
follow him over the route on which the wire is laid. When Pikeman
No. 1 calls ““ CLurcn,” throw out the clutch by pressing down on the
clutch pedal. When Pikeman No. 1 calls “RELEASE cLUTCH,”
release the clutch pedal. Stop and start the cart at the commands of
Pikeman No. 1.

v RECOVERING TWO CIRCUITS
Information.

When recovering two circuits at once, the detail for operating the

wire cart should be increased by three hnemen (Nos. 2, 3, and 4).

Directions.

19. Noncommzssumed officers in charge.—Follow directions for re-
covering a single circuit.

20. Lineman No. 1.—Follow directions for recovering a single cir-
cuit and handle one of the circuits. Lineman No. 2 will handle the
second circuit.

21. Lineman No. 2.—Follow directions for Lineman No. 1 for re-
covering a single circuit and handle the second circuit.

22. Lineman No. 3.—Precede the wire cart and place the wire in
the clear.

23. Lineman No. /.—Ride on the seat of the wire cart and operate
the clutch pedal at the commands of the pikemen.

24. Pikeman No. 1.—Follow directions for recovering a single circuit
and handle one of the circuits. Pikeman No. 2 will handle the second
circuit. .

25. Pikeman No. 2.—Follow directions given for Pikeman No. 1
for recovering a single circuit and handle the second circuit.

26. Wagoner.—Drive the cart and obey the commands to stop and
start that are given by Pikeman No. 1.

Questions.
(1) How many miles of twisted-pair field wire, type W —40, will the
two-horse wire cart hold?

(2) How many miles of twisted-pair outpost wire, type W — 44, will
the two-horse wire cart hold?

(3) What detail is required to lay wire with the wire cart?
(4) What detail is required to recover one circuit with a wire cart?

(6) What detail is required to recover two circuits at the same time
with the wire cart?

(6) Why 1s it important to use great care when laying wire lines?
(7) What s the extent of the responszbzhty of the detail which lays a

line?
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(8) What information should the chief of the detail be given when he
18 ordered to lay a line?

(9) Is the wire on the cart tested before it i3 laid?

(10) If it does not test O. K., what must be done?

(11) Where 18 a circuit tied in when it is laid?

(12) Who picks out the route for the cart to follow?

(18) Where does he get his directions?

(14) Can two circuits be laid simultaneously with the wire cart?

(156) Who is responsible for placing the wire in the clear and out of
the way of traffic?

(16) For what must Linemen Nos. 2 and 3 always be on the lookout
while laying wire?

(17) Why is wire which is laid slack less likely to be injured than that
which is not laid slack?

(18) How many circuits can be recovered at the same time with a wire
cart?

(19) How many men are required to recover the mazimum number?

(20) Why must Lineman No. 1 be provided with a set of linemen’s
equipment?

(21) What might happen if the wire is not kept taut while it is being
wound on the reels?

(22) Who 1is responsible that it i kept taut?

(23) How high must the wire be put when stringing it overhead where
it crosses a road?

(24) What must be provided for when attaching wire to an empty reel?
(26) What would be the result if this provision were not made?

(26) What care must be taken when splicing twisted-pair field or out-
post wire?

(27) How many pikemen are required when recovering a single cir-
cuit? When recovering two circuits?

(28) What sort of tie is used when tying in on an overhead road
crossing?

(29) When crossing under the road the wire would have to be cut and
spliced. Would this be a good time to test?
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SUGGESTIONS FOR THE INSTRUCTOR

1. Divide the class into wire-cart details of seven men each.
Assign the men as follows: Noncommissioned officer in charge,
linemen Nos. 2 and 3, pikemen Nos. 1 and 2, and wagoner. Assign
one set of equipment to each detail and have them lay the wire in
accordance with Directions Nos. 1 to 10 of the Unit Operation.
When the wire on the carts has been laid, change the men around
within the details and then have them recover the wire in accord-
ance with Directions Nos. 11 to 17 of the Unit Operation.

2. Continue the exercise of laying and recovering single circuits
until the students have had practice in the duties of each of the
different members of the detail. Then have the details lay and re-
cover two circuits simultaneously, repeating the exercise until all
men have had practice in the duties of the various members of the
detail.

3. If it is desired to give further practice with the wire cart, give
problems to the details such as the following: Direct the chief of the
detail to lay a circuit from Magic (give location) to Mobile (give
location). Designate the number of the circuit and the route to be
followed. Prescribe a route which will necessitate crossing various
kinds of roads and will require turning corners and crossing fields.

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST NO. 12-A
(PERFORMANCE)
Equipment. ‘
Same as for Unit Operation No. 12-S. M. with one additional
field telephone with leads and Frankel clips.

Procedure.

1. In this test a group of students will be required to lay one circuit
and recover another circuit with a two-horse wire cart. The arrange-
ments made for this test contemplate that the first group of students
tested will lay a circuit. A second group will recover this circuit and
then lay one themselves. A third group will recover this circuit and
so on. The first group will finally recover the circuit laid by the last
group.

2. Pick out in advance a number of pairs of points for the loca-
tions of centrals from one-quarter to one-half mile apart, and con-
nected by a road which crosses at least one other road.

3. Divide the class into groups of eight men each. The purpose of
the additional man is to allow for necessary personnel to leave a man

11

No. 7



Unrr OPERATION No 12
Page No. 8 THE FIELD LINEMAN

at the initial point equipped with the additional field telephone
which is to be supplied in order to provide a means of testing for the
wire-cart detail.

4. When the first group is ready, direct them as follows:

a. The detail will lay one circuit from (give location of initial
point) where Magic central will locate later to (give location of final
point) where Mobile central will locate later.

b. The circuit will be numbered 601.

¢c. As the operating sections have not yet reached the points men-
tioned notify me when the job is complete.

5. When the circuit has been laid, give the following orders to the
second group of students:

a. Magic central (give location) and Mobile central (give loca~
tion) have closed and circuit No. 601 formerly connecting these two
centrals is no longer in use.

b. The detail will recover this circuit.

¢. When the job is complete report to me.

6. When the circuit has been recovered, have the detail lay a cir-
cuit. Give directions in accordance with para.graph 4, changing the
locations.

Scoring.
1. Maximum score, 125 points.
2. Score required to pass the test, 90 points.
3. DIRECTIONS FOR SCORING THE LAYING OF A CIRCUIT.

Terminal strip properly installed at initial point__ . ____________________
Circuit properly tagged at initial point___________________________ R b
Circuit properly tied in at initial point_______________________________ 5
Circuit laid with proper amount of slack _____________________________ 5
Circuit tied in at corners_______________________________ . __.__ 5
Circuit placed overhead at proper height at road crossings______________ 10
Circuit placed at side of road clear of traffic._________________________
Circuit properly tied in, tagged, and connected to terminal strip at final

point (5 points each) . _ ... 15
Circuit in working order when job is complete_ _______________________ 25

4. DIRECTIONS FOR SCORING THE RECOVERING OF A CIRCUIT.

Wire properly connected toreel. . _______________ . _______. 10
Terminal strips removed (since there is no other circuit)________________ 5
Wire properly wound onreels________________ . _.___ 5
Wire on reels test O. K. when job is complete.... o oaoooo__.__ 25
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INSTRUCTION TEST NO. 12-B (INFORMATION)

Directions.—Below are a number of unfinished statements each
followed by several numbered words or phrases, one of which correctly
completes the statement. Write the number of this word or phrase
on the short dotted line at the right of each statement.

1. The number of men in the detail required to lay wire
with a two-horse wire cart is
(1) five. (2) four. (3) seven. (4) two. (b) six. ___...
2. An additional man is needed in the wire cart detail when
(1) two circuits are laid simultaneously.
(2) when the circuit does not start at a switchboard.
(3) the weather is bad. (4) when old wire is used.
(5) when the personnel is inexperienced. e
3. The construction detail is responsible for nothing fur-
ther than that the wire
(1) is laid. (2) is laid and tested.
(3) is laid, tested, and tagged.
(4) is laid, tested, tagged, and connect.ed to the line
terminal strip.
(5) is laid, tested, tagged, and connected into the
smtchboard -
4. When a circuit has been installed by a wire-cart detall
it is reported to the
(1) communications officer. (2) commanding officer.
(3) chief of the operating detail.
(4) wire section chief. (5) message center. e
5. The number of pikemen in a wire-cart detail is
(1) three. (2) one. (3) five. (4) four. (5) two. _____.
6. When laying wire with a two-horse wire cart, the gait is
regulated on
(1) Pikeman No. 1. (2) the wire cart.
(3) Lineman No. 1. (4) Linemen Nos. 3 and 4.
(5) the noncommissioned officer in charge. s
7. The man who rides on the cart with the wagoner when
laying wire with a two-horse wire cart is
(1) Lineman No. 3. (2) Pikeman No. 1.
(3) the noncommissioned officer in charge.
(4) the wire chief. (5) Lineman No. 1. e
8. The amount of twisted-pair outpost wire that the two-
horse wire cart will hold is
(1) 15 miles. (2) 214 miles. (3) one mile.
(4) 5 miles. (5) 7 miles. R
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9. The man who is guiding wire on a reel when recovering
wire must take care
(1) that there are no splices in the wire.
(2) that the wire is tagged occasionally.
(3) that the wire goes on the reel loosely.
(4) that the wire goes on the reel tightly.
(5) that all splices are cut out of the wire. e
10. When the final point has been reached to which a cir-
cuit is being laid, the wire must be
(1) anchored by tying it to some object.
(2) short circuited so it can be tested.
(3) spliced to the switchboard cable.
(4) buried. (5) grounded. e e
11. When recovering a circuit with a wire cart, the wire
is guided on the reel by v
(1) Pikeman No.2. (2) the noncommissioned officer.
(3) Lineman No. 1. (4) the wagoner.
(5) Linemen Nos. 2 and 3. e
12. When splicing twisted-pair outpost wire, care must be
exercised to make sure that
(1) a Western Union splice is used.
(2) a staggered splice is never used.
(3) a clove hitch is used.
(4) the wires that have the tracer thread are spliced
together.
(5) the joint is soldered. e———
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LAYING AND RECOVERING WIRE WITH A BATTERY REEL

Equipment (for each group of three students).
1 battery reel (with team).
1 horse, riding (for N. C. O.).
1 pike.
1 pair climbers, lineman’s.
1 telephone, type EE - 5,

LAYING WIRE
Information.

The detail to lay wire with a battery reel should consxst of the
following personnel:

Signal Corporal No. 2 (N. C. O. in charge).
Lineman No. 2 (wireman).

Lineman No. 1 (with lineman’s equipment).
Two drivers. ,

When the circuit to be laid does not begin at a switchboard, it is
desirable to have an additional man (telephone operator) equipped
with a field telephone, to remain at the starting point of the line so
that the laying detail can test back to him. The satisfactory opera~
tion of the circuit depends largely upon the care with which it is laid.
Carelessly laid circuits will need considerable attention and cause
much delay and annoyance. The telephone section is responsible
that a circuit is properly laid, tested, and connected to the switch-
board or telephone, ready to use.

The noncommissioned officer in charge of the reel cart (Signal
Corporal No. 2) will be given directions as to where the circuit will
begin and terminate, and the route along which it will be laid.

Directions.

1. Signal Corporal No. 2.—See that the wire on the reel cart is
0. K. before starting to lay a circuit. Indicate the place where the
circuit is to start. See that the wire is properly tied and connected.
Move out over the route to be followed, giving the command, ““ Follow
me; forward, march.”

Pick out the best route as laid down by the directions, considering
both the ease with which the reel ¢art can be handled and the natural
facilities for placing the wire in the clear.

Supervise the work of the detail. When the circuit is completed,
report the circuit installed to the switchboard operator and the
signal sergeant.

2. Drivers.—At command by Signal Corporal No. 2, “Follow me;
forward, march,” follow him over the route on which the wire is to
be laid. Regulate the gait according to the direction of Lineman
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No. 2 (wireman). When laying wire along a road lay it as far to the
right as possible.

3. Lineman No. 2 (unreman).—Ride on the reel-cart seat and
operate the hand lever so as to lay the circuit properly. If the reel
spins too fast, it must be braked. Do not allow excessive slack wire
to be unreeled. However, never lay wire taut. Allow enough wire
to be unreeled, at points where the wire must be tied (road crossings,
corners, etc.), for tying. Be careful in the use of the brake, as the wire
will break easily. Give directions to the drivers in regards to gait.
Upon arrival at the destination of the circuit, dismount, pull off
enough slack wire to tie in, and cut the wire from the reel. Tie the
wire in and see that it is connected to a telephone or switchboard.
Test circuit. If it tests O. K., report the circuit in order to the oper-
ator at the starting point. If it does not test O. K. send Lineman
No. 1 back over the line to find the fault and repair same. If all
circuits have been laid, assist Lineman No. 1 on this duty. Report
the circuit in order to Signal Corporal No. 2 when the circuit is com-
plete.

4. Lineman No. 1 (with climbers).—Unreel sufficient wire to allow
for tying in and connecting the wire. Tie the wire to some object
(tree, post, or stake), using a clove hitch at the starting point, and
see that it is connected into the switchboard or the telephone. Fol-
low the reel cart, tie in the wire where necessary, repair any breaks
or bad splices, and be sure that the wire is put clear of all traffic.
Clear trouble if the circuit does not test O. K.

RECOVERING A CIRCUIT
Information.

The detail to recover a circuit with a battery reel should consist,
at least, of the following personnel:

Signal Corporal No. 2 (N. C. O. in charge)
Lineman No. 2 (wireman).

Lineman No. 1.

Two drivers.

In recovering wire, care must be taken to see that the wire is good
when put on the reel; any breaks or weak points in the wire should
be spliced and covered with friction tape. In splicing, the wires
having tracer threads should always be spliced together. No wire
can be considered as being properly recovered unless it tests good
with & telephone. The party recovering wire must take time to
make the proper repairs in the wire, otherwise this will be a constant
source of trouble later (when it is necessary to make use of this wire).
In order that the wire can be tested upon completion of its recovery,
the ends which are fastened on the drum are put through the hole
provided for that purpose in the end of drum and connected to the
binding posts on the side of the reel.
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Recovering a telephone circuit includes testing of the line, closing
of the telephone station, picking up of the telephone, picking up of
the wire, and the removal of the wire from the switchboard. The
telephone picked up is placed in its compartment in the reel cart or
store limber if there is no further use for it.

If a circuit is to be recovered that has no telephone at the far end,
a quick test to see that the circuit is clear of shorts is as follows:
Connect a telephone to the near end of the wire, and give the magneto
handle a few turns. If the handle turns freely, the line is clear.
If the handle turns hard, and blowing in the transmitter (push button
in) is heard in the receiver, the circuit is shorted.

Directions.

5. Signal Corporal No. 2.—Notify telephone operators at both
ends of the circuit that it is to be recovered. Supervise the work of
the detail.

a. Command, ‘“Follow me; forward, march,” as soon as Lineman
No. 1 splices the wire. Move out in the direction of the wire. If
third lineman is not available take the wire down from fences,
trees, etc., and drop it to the ground so that the reel can pick it up.

b. As soon as the circuit has been recovered, report to the person

who ordered the circuit recovered as follows: ‘“Battery O. P. line
recovered as ordered.”
6. Lineman No. 1.—Test the circuit to be recovered and report
results to Signal Corporal No. 2 and Lineman No. 2. Disconnect
the wire from its terminal. Splice the end of the wire to the end of
the wire on the reel.

Follow the reel cart with a pike or hand pad and lift the wire over
bushes, stumps, stones, etc. (There is always a loop following the
reel, and this loop must be kept clear.)

Repair all trouble that is found in the wire as it is being reeled up.

7. Lineman No. 2.—Mount to the seat of the reel cart and engage
the clutch so that the drum will turn. Watch the drum to see that
it does not reel up too fast. . Always keep a loop in the wire behind
the cart. Regulate the speed of reeling by use of the clutch and
reel brake. Guide the wire on drum with the wire guide or
hand pad. (See Fig. 29.)

If the wire tested faulty at the start, watch for breaks, poor
splices, or other faults and repair any that are found. Also test at
intervals of about one-half mile to see that the wire on the reel is
0. K. If it tests faulty, unreel until the fault is located and
repaired. If it tests O. K., proceed to reel up the wire.

When the end of the circuit is reached or the drum is filled, fasten
the end to the wooden roller across the rear of the cart and make
a test of the drum. If it tests faulty, unreel until the fault is located
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and repair it. If the wire tests O. K., tag the drum as follows:
“Tested O. K. by F. J. 9/13/23.”

- 8. Drivers.—At the command, “Follow me; forward, march” (by
Signal Corporal No. 2), move out, following Signal Corporal No. 2.

Questions.

(1) How many miles of twisted-pair, 11-strand field wire will the
battery reel hold ?

(2) What detail is required to lay wire ?

(3) What detail is required to recover wire ?

(4) Why is it important to use care in laying wire #

(6) What information should Signal Corporal No. 2 be given when
he 18 ordered to lay a circuit ?

(6) Should the wire be tested before laying a circuit ?

(7) If the wire does not test O. K., what must be done ?

(8) Where is a circuit tied in when it is laid ?

(9) Who picks out the route for the cart to follow ?

(10) Who places the wire clear of the traffic ?

(11) Why 18 wire which 18 laid slack less likely to be injured than that
which is laid taut ?
T (12 Why must lineman No. 1 be equipped with a pair of climbers ?

(18) How high should wire be placed when stringing it over a road ?
ple(tié)? What should Signal Corporal No. 2 do when a circuit 18 com-

(16) What provision must be made when attaching wire to an empty
reel ?

(16) What would be the result if this provision were not made ?

(17) Should the tracer wire of each pair be spliced together when
splicing the ends of two wires together ?

(18) When crossing under a road, the wire would have to be cut and
spliced. What advantage should be taken of this ?

(19) When ordered to pick up a circuit, what step should Signal
Corporal No. 2 take before reeling up the wire ?

(20) The circuit to be picked up tests faulty. You have reeled up
one-quarter mile and wish to test the wire on the reel. It will be necessary
to cut one wire of the twisted pair before testing with a telephone. Why ¢
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SUGGESTIONS FOR THE INSTRUCTOR

1. Divide the class into groups of three men each and assign
them the equipment listed in the Students Manual. Provide each
battery reel with its drivers and their teams. Designate these men
as Signal Corporal No. 2, Lineman No. 1, and Lineman‘No. 2.

2. At the starting point of a circuit provide a telephone operator
with a telephone to connect to the circuit. This will allow the
laying detail to test the circuit when laid.

3. When instructing several groups, in lieu of providing a telephone
operator and telephone at the starting point of each circuit, one
switchboard with telephone operator may be used as the starting
point for all circuits.

4. Have each group of men perform the Unit Operation in the
Students Manual.

5. Upon the completion of the Unit Operation change the men
within the groups and repeat the Unit Operation. Continue this
practice until all three men are familiar with all duties required in
laying and recovermg wire with the battery reel.

6. If it is desired to give further practice in the handling of the
battery reel, give instructions to lay a circuit between points that
‘'will necessitate the crossing of roads, turning corners, crossing
of streams, etc.

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST NO. 13-A
(PERFORMANCE)

Equlpment.
Same as listed for the Unit Operation in the Students Manual.

Procedure.

1. Pick out in advance a starting point and provide a switchboard
with operator at that point. Select another point about one-half
mile distant that will necessitate crossing a road when laying a
circuit to it. Mark this point with a marker visible from the starting
Jpoint.

2. Divide the class to be tested into groups of three men each and
designate them as Signal Corporal No. 2, Lineman No. 1, and Line-
man No. 2.

3. Assemble the Signal Corporals No. 2 and give the fo]lowmg
directions:

Lay a circuit from the switchboard to the O. P. at that marker.
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4. When the circuit has been laid, inspect the circuit (see Scoring)
and assemble Signal Corporals No. 2. Give the following directions:

Recover the O. P. circuit.
5. Note any irregularities in recovering the circuit. (See Scoring.)

Scoring.
1. Maximum score, 100 points.
2. Score required to pass the test, 80 points.
3. DIRECTIONS FOR SCORING THE LAYING OF A CIRCUIT.

. If the circuit is properly connected to initial point__________________ 5
. If the circuit is properly tied in at initial point.____________________ 5

If the circuit is properly tied in at corners__ _ ______________________ 5
. If the circuit is placed overhead at proper height at road crossing._.._._ 10
. If the circuit is properly tied in at final point_______________________ 5
If the circuit is in working order when job is complete_______________ 25
. If the switchboard operator is notified that the circuit is installed. . ___ 5

4. DIRECTIONS FOR SCORING THE RECOVERING OF A CIRCUIT.

. If the switchboard operator is notifiad that the circuit is to be removed. 5
If the wire is properly connected toreel . _________________________ 5
If the wire is properly wound onreels_____________________________ 5
. If the wire on reels tests O. K. when job is complete________________ 20
. If the report ‘“O. P. circuit picked up” ismade.____________.______.___ 5

INSTRUCTION TEST NO. 13-B (INFORMATION)

QMO RD TR

)

Directions.—Below are a number of sentences. Read each sentence
carefully and if what it says is true (correct) place a plus sign (+)
on the short dotted line in the right margin. If what it says is not
true (incorrect), place a minus sign (—) on the dotted line.

1. Five men are required in order to lay wire with a

battery reel. R,
2. Two circuits may be laid simultaneously with a
battery reel. S

3. The reel-cart detail is responsible that the circuit

is laid, tested, tied in, and connected into the switch-

board. P,
4. When a circuit has been installed, it is so re-

ported to the signal sergeant and smtchboard operator

by Signal Corporal No. 2. e
5. There are two wiremen for each battery reel. e e
6. The gait of the battery reel when recovering wire

is regulated by the wireman. ceem-
7. A circuit should be tied in at the final point by
the Signal Corporal No. 2. ) ammea
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8. Signal Corporal No. 2 tests a circuit when it is
laid to see that it is O. K.

9. The same detail is required to recover a circuit
that is required to lay a circuit.

10. When splicing twisted-pair outpost wire, care
must be exercised to make sure that staggered splices
are never made.

11. The wires which have tracer threads should
always be spliced together when splicing twisted pair
wire.

12. It is unnecessary to test a circuit before re-
covering it.
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LAYING AND RECOVERING WIRE WITH AN ARTILLERY REEL

Eqmpment (for each group of three students).

1 artillery reel, both drums filled (unlimbered from cart).
1 horse, ndmg (for N. C. 0.).
1 pike.
1 pair climbers, lineman’s.
1 telephone, type EE - 5.
LAYING WIRE, ONE CIRCUIT
Information.

The detail to lay wire with an artillery reel should consist, at the
least, of the following personnel:

Signal Corporal No. 2 (N. C. O. in charge).
Lineman No. 2 (wireman).

Lineman No. 1 (with lineman’s equipment).
Tnree drivers.

When the circuit to be laid does not begin at a smtchboa.rd it
will be necessary to have an additional man (telephone operator)
equipped with a field telephone, to remain at the starting point of
the line so that the laying detail can test back to him.

The efficiency with which circuits operate depends greatly upon
the care with which they are laid. Carelessly laid circuits will
need much attention and cause much delay and annoyance. Care
must be taken that the wire on the cart is in good shape and will
test good, before starting to lay a circuit.

The noncommissioned officer in charge of the reel (Signal Corporal
No. 2) will be given directions as to where the circuit will begin and
terminate and the route along which it will be laid.

Directions.

1. Signal Corporal No. 2.—See that the wire on the reel cart is
O. K. before starting to lay a circuit. Indicate the place where the
circuit is to start. See that the wire is properly tied in and con-
nected. Move out over the route to be followed, giving the com-
mand, “Follow me; forward, march.”

Pick out the best route as laid down by the directions, considering
both the ease with which the reel cart can be handled and the natural
facilities for placing the wire in the clear.

Supervise the work of the detail. When the circuit is completed,
report the circuit installed to both the switchboard operator and the
signal sergeant.

2. Drivers—At command of Signal Corporal No. 2, “Follow me;
forward, march,” follow him over the route on which the wire is to
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be laid. Regulate the gait according to the direction of Lineman
No. 2 (wireman). When laying wire along a road, lay wire as far
to the right as possible.

3. Lineman No. 2 (wireman).—Ride on the reel-cart and operate
the clutch and brakes so as to lay the circuit properly. If the drum
spins too fast, it must be braked. Do not allow excessive slack
wire to be unreeled. However, never lay wire taut. Allow enough
wire for tying to be unreeled at points where the wire must be tied
(road crossings, corners, etc.). Be careful in the use of the brake
as the wire will break easily. Give directions to the drivers in
regard to the gait of the animals. Upon arrival at the destination
of the circuit, dismount, pull off enough slack wire to tie in, and cut
the wire from the reel. Tie the wire in and see that it is connected
to a telephone or switchboard. Test the circuit. If it tests O. K.,
report the line in order to the operator at the starting point. If it
does not test O. K. send Lineman No. 1 back over the line to find
the fault and repair it. If all circuits have been laid, assist Line-
man No. 1 in this duty. Report the circuit in order to Signal Cor-
poral No. 2 when the circuit is complete.

4. Lineman No. 1 (with climbers).—Unreel sufficient wire to allow
for tying in and connecting the wire. Tie the wire to some object
(tree, post or stake), using a clove hitch at the starting point, and
see that it is connected into the switchboard or to a telephone.
Follow the reel cart, tie the circuit where necessary, repair any breaks
or bad splices and be sure that the wire is put clear of all traffic.
Clear trouble if the circuit does not test O. K.

TO LAY TWO CIRCUITS SIMULTANEOUSLY
Information.

Two circuits may be laid simultaneously with the Artillery reel.
If this is done, two telephone operators, equipped with field tele-
phones, must remain at the starting point of the line (if circuits do
not connect into a switchboard) so that laying detail can test back
to them. An additional lineman should be used to assist Lineman
No. 1 in clearing the lines. Signal Corporal No. 2 will disconnect
the two drums of the reel by throwing out the clutch rod. Other-
wise, two circuits are laid as described for laying one circuit

RECOVERING A CIRCUIT

The detail to recover a circuit with an artillery reel should consist
at least of the following personnel:
Signal Corporal No. 2 (N. C. O. in charge).
Lineman No. 2 (wireman).
Lineman No. 1.

Three drivers.
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In recovering wire, care must be taken to see that the wire is good
when put on the reel; any breaks or weak points in the wire should
be spliced and covered with friction tape. In splicing, the wires
having tracer threads should always be spliced together. No wire
can be considered as being properly recovered unless it tests good
with a telephone. The party recovering wire must take time to
make the proper repairs in the wire, otherwise this will be a constant
source of trouble later (when it is necessary to make use of this
wire). In order to have the wire so it can be tested upon completion

II
' RL-P-5524

Fig. 30.—Lineman tying in overhead

of its recovery, the ends which are first fastened on the drum are
put through the hole provided for that purpose in the end of the
drum, and connected to the binding posts on the side of the reel.

Recovering a telephone circuit includes the testing of the circuit,
the closing of the telephone station, the picking up of the telephone,
the picking up of the wire, and the removal of the wire from the switch-
board. The telephone picked up is placed in its compartment in
the artillery cart if there is no further use for it.
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If a line is to be recovered that has no telephone at the far end,
a quick test to see that the cirouit is clear of shorts is as follows:
Connect a telephone to the near end of the wire, give the magneto
handle a few turns. If the handle turns freely, the circuit is clear.
If the handle turns hard, and blowing in the transmitter is heard
in the receiver, the circuit is shorted.

Directions.

5. Signal Corporal No. 2.—Notify telephone operators at both
ends of the circuit that it is to be recovered. Supervise work of the
detail.

a. Command, “Follow me; forward, march,” as soon as Lineman
No. 1 splices the wire. Move out in the direction of the wire. If
third lineman is not available, take the wire down from fences,
trees, etc., and drop it to the ground so that the reel can pick it up.

b. As soon as the circuit has been recovered report to the person
who ordered the circuit recovered, for example, as follows: “Battery
O. P. circuit recovered as ordered.”

6. Lineman No. 1.—Test the circuit to be recovered, report results
to Signal Corporal No. 2 and Lineman No. 2. Disconnect wire
from its terminal. Splice the end of the wire to the end of the wire
on the reel. ; :

Follow the reel cart with a pike or hand pad and lift the wire over
bushes, stumps, stones, etc. (There is always a loop following the
reel and this loop must be kept clear.)

Repair all trouble that is found in wire as it is being reeled up.

7. Lineman No. 2 (wireman).—Mount to the seat of the reel and
engage the clutch so that the reel will turn. Watch the drum to
see that it does not reel up too fast. Always keep a loop in the wire
behind the reel. Regulate the speed of reeling by use of the clutch
and reel brake. Guide the wire on the reel with a wire guide (see
Fig. 29) or hand pad.

If the wire tested faulty at the start, watch for break, poor splice,
or other fault and repair any that is found. Also test at intervals
of about one-half mile to see that wire on reel is O. K. If it tests
faulty, unreel until the fault is located and repair it. If it tests
0. K., proceed to reel up the wire.

When the end of the circuit is reached or the drum is filled, fasten
the end to the wooden roller across the rear of the cart, and make
a test of the drum. If it tests faulty, unreel until the fault is located
and repair it. If the wire tests O. K., tag the drum as follows:
“Tested O. K., by F. J., 9/13/23.”

8. Driver—At the command, “Follow me; forward, march” (by
Signal Corporal No. 2), move out, following Signal Corporal No. 2.
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Information.
It is not practicable to reel up two lines simultaneously.

Questions.
(1) How many miles of twisted-pair, 11-strand, field wire will the
artillery reel hold?

(2) What detail is required to lay wire?
(83) What detail is required to recover wire?
(4) Why is it important to use care in laying wire?

(6) What information should Signal Corporal No. 2 be given when he
18 ordered to lay a circuit?

(6) Should the wire be tested before laying a circuit?
(7) If it does not test O. K., what must be done?

(8) Where is a circuit tied in when it is laid?

(9) Who picks out the route for the cart to follow?
(10) Who places the wire clear of the traffic?

(11) Why is wire which s laid slack less likely to be injured than that
which is lavd taut?

(12) Why must Lineguard No. 1 be equipped with a pair of climbers?
(18) How high should wire be placed when stringing it over a road?

(14) What should Signal Corporal No. 2 do when a circuit is com-
pleted?

(16) What provision must be made when attaching wire to an empty
reel? :

(16) What would be the result if this provision were not made?

(17) Should the tracer wire of each pair be spliced together when
|8plicing the ends of two wires together?

(18) When crossing under a road the wire would have to be cut and
spliced. What advantage should be taken of this?

(19) When ordered to pick up a line, what steps should Signal
Corporal No. 2 take before reeling up the wire?
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(20) The line to be picked up tests faulty. You have reeled up one
quarter mile and wnsh to test the wire on the reel. It unll be necessary to
cut one wire of the twisted pair before testing with a telephone. Why?

(21) When laying two circuits, why should the two drums be dis-
engaged?

(22) If wire 13 to be reeled up by the left drum, what precaution should
the wireman take?
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SUGGESTIONS FOR THE INSTRUCTOR

1. Divide the class into groups of three men each and assign them
the equipment listed in the Students Manual. Provide each reel
with its drivers and their teams. Designate these men as Signal
Corporal No. 2, Lineman No. 1, and Lineman No. 2.

2. At the starting point of a circuit provide a telephone operator
with a telephone to connect to the circuit. This will allow the
laying detail to test the circuit when laid.

3. When instructing several groups, in lieu of providing a telephone
operator and telephone at the starting point of each circuit, a switch-
board with telephone operator may be used as the starting point for
all circuits.

4. Have each group of men perform the Unit Operation in the
Students Manual. Provide an extra lineguard per group when
laying two circuits simultaneously.

5. Upon the completion of the Unit Operation, change the men
within the groups and repeat the Unit Operation. Continue this
practice until all the men are familiar with all duties in laying and
recovering wire with the artillery reel.

6. If it is desired to give further practice in the handling of the
artillery reel, give directions to lay a circuit between points that will
necessitate the crossing of roads, turning corners, crossing of streams,
etc. '

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST NO. 14-A

(PERFORMANCE)
Equipment.
Same as listed for the Unit Operation in the Students Manual.
Procedure.

1. Pick out in advance a starting point and provide a switchboard
with operator at that point. Select another point about one-half
mile distant that will necessitate crossing a road when laying a
circuit to it. Mark this point with a marker visible from the starting
point.

2. Divide the class to be tested into groups of three men each and
designate them as Signal Corporal No. 2, Lineman No. 1, and Line-
man No. 2.

3. Assemble the signal corporals and give them the following
directions:

Lay a circuit from the switchboard to the O. P. at that marker.
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4. When circuit has been laid, inspect the circuit (see Scoring) and
assemble the signal corporals. Give them the following directions:

Recover the O. P. circuit.

5. Note any irregularities in recovering the circuit. (See Scoring.)

Scoring.
1. Maximum score, 100 points.
2. Score required to pass the test, 80 points.
3. DIRECTIONS FOR SCORING THE LAYING OF A CIRCUIT.

Points
a. If the circuit is properly connected at initial point._.________________ 5
b. If the circuit is properly tied in at initial point_ . ___________________ 5
c. If the circuit is tied in at corners_ . . . ___________________________ 5
d. If the circuit is placed overhead at proper height at road crossings. .. 10
e. If the circuit is properly tied in at final point_______________________ 5
f. If the circuit is in working order when job is complete_______________ 25
g. If the switchboard operator is notified that the circuit is installed____ 5

4. DIRECTIONS FOR SCORING THE RECOVERING OF A CIRCUIT.

. If the switchboard operator is notified that the circuit is to be removed._

. If the wire is properly connected toreel_ .. _________________________

. If the wire is properly wound on reels.____________________________ .

. If the wire is on reels tests O. K. when Job is complete_ . ___________ 2
. If the report “O. P. circuit picked up” ismade_ ... . ___________

INSTRUCTION TEST NO. 14-B (INFORMATION)

Directions.—Below are a number of unfinished statements each
followed by several numbered words or phrases, one of which correctly
completes the statement. Write the number of this word or phrase

on the dotted line at the right of each statement.

1. The number of men required to lay wire with an artillery
reel, exclusive of the drivers, is
() five. (2) four. (3) seven. (4) three. -
2. The reel cart detail is only responsible that the wire
(1) is laid.  (2) is laid and tested.
(3) is laid, tested, and tagged.
(4) is laid, tested, tagged, tied in, and connected to the
line termmal strip. e
3. When a circuit has been installed by the reel-cart detail,
it is so reported by
(1) Lineman No. 1. (2) Lineman No. 2.
(3) Signal Corporal No. 2. (4) The wireman.
4. When a circuit has been installed by the reel-cart detail,
it is so reported to
(1) Lineman No. 2. (2) Lineman No. 3.
(3) Signal Sergeant No. 2 (4) Switchboard operator. _._.._.
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5. The number of linemen required to lay wire with the
artillery reel is -
(1) two. (2) three. (3) four. (4) one. e
6. When laying wire with a battery reel the gait is regu-
lated by
(1) wheel driver. (2) Lineman No. 2.
(3) Lineman No. 1. (4) lead driver. e
7. The duties of “ wireman’ are performed by .
(1) Lineman No. 1. (2) Lineman No. 3.
(3) Signal Corporal No. 2. (4) Lineman No. 2. eeen
8. The amount of twisted-pair outpost wire that an artillery
reel will hold is
(1) 214 miles. (2) 4 miles.
(3) 8 miles. (4) 1 mile. S
9. When splicing twisted-pair outpost wire, care must be
exercised to make sure that
(1) a Western Union splice is used.
(2) a staggered splice is never used.
(3) a clove hitch is used.
(4) the wires that have the tracer threads are spliced
together. v e
10. Whenever a circuit is laid, it should be tested by
(1) Signal Corporal No. 2. (2) Lineman No. 1.
(3) Lineman No. 2. (4) Signal Corporal No. 1. I
11. When laying two circuits simultaneously, the detail
should be increased by
(1) 3 linemen. (2) 2 linemen.
(3) 1lineman. (4) 1lineman and 1 signal corporal. _.___.
12. A circuit should be tied in at the final point by
(1) Lineman No. 1. (2) Signal Corporal No. 2.
(3) Lineman No. 3. (4) Lineman No. 2. R
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TEST STATIONS AND TEST POINTS

Equipment (for each student).

1 test phone, type EE - 5.

I monocord switchboard with cable and terminal strip attached.
1 pair of short leads with Frankel clips attached to ends.

3 terminal strips, type TM — 84.

20 feet of outpost wire.

Information.

Test stations are stations placed along lines for the purpose of
making tests and such cross connections as are ordered or necessary.
These stations provide means for the temporary patching of lines in
case of failure of one or more circuits. A terminal strip is installed
at such stations and is cross-connected to the switchboard cable
terminal strip without any tearing down or duplication of effort when
a central moves in and occupies the position. Test stations are
located not only between sections in the wire net but at such other
points as are deemed advisable by the chief of the wire section.
Such additional points might be determined with reference to their
availability as future command posts or with reference to the patch-
ing through of damaged circuits.

Test stations are usually known by the name of a nearby town or
the locality, but for the sake of clearness a code name may be given
to a test station, provided such code name is known throughout the
signal command. This code name designates a geographical point
and not the detachment which makes or maintains the installation.
Every test station is marked with a sign or marker to help messengers
and signal communication personnel to find it.

The original installation of a test station consists of one or more
terminal strips, type TM —84. If more than one terminal strip is to
be installed, they can be mounted on a board for convenience.

A terminal strip, type TM — 84 consists of a strip of insulating
material about a foot long and 3 inches wide, weighing about one-
half pound, on which are mounted 10 metal strips with a binding
post at either end of each strip.

All circuits passing through the test station are connected to
binding posts on the right half of the terminal strip, and are made
continuous by means of jumpers connected to the proper binding
posts on the left hand. (See Fig. 31.)

The test phone is connected by means of short leads which have
clips fastened on one end. Its normal connection is on the circuit
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designated as the * Control circuit,” but if this circuit is also used for
traffic, answers are made only to three short rings of the calling bell.
In case of patching through, i. e., tempordrily reassigning certain
channels, jumpers for making the desired connection are inserted
and the loops between the incoming and the corresponding outgoing
circuit are cut away.

TO ESTABLISH A TEST STATION
Directions.

1. Proceed to the point on the trunk line where the test station
is to be installed. Mount the terminal strip on some nearby object.
If no suitable object is convenient, drive a stake or post for this pur-
pose. Loosen all binding posts. If one terminal strip is used, connect

Fig. 81.—Field test station

the No. 1 pair of binding posts on the left side by means of jumpers
to the No. 4 pair (numbering from the top). Then connect the No.
2 pair to No. 5 pair. If two terminal strips are used (providing 10
pairs of binding posts), connect No. 1 pair to No. 6 pair and No. 2
pair to No. 7 pair in the same manner as above. (See Fig. 31.)
Proceed in a similar manner for three or more terminal strips.

2. Take the lowest-numbered circuit and remove about 2 inches of
insulation from the wire which has the tracer thread in it. Make a
loop in the bare part of the wire and attach it to the upper right-hand
binding post on the terminal strip marked “A.” (See Fig. 32.)
Remove about 2 inches of insulation from the other wire of the same
circuit and attach this to the next lower binding post.
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RL-P-5557
Fig. 32.—Establishing a field test station, first operation

3. Measure off sufficient length of the wire leading forward to
reach the pair of binding posts marked ‘“B”’ (Fig. 32) at the bottom
of the terminal strip which has been previously jumpered to the top
pair. At this point remove about 2 inches of insulation from the
wire which has the tracer thread in it and attach to the top binding
post of the pair marked “B.” Now remove about 2 inches of
insulation from the other wire and attach it to the other binding post.
The circuit, though still continuous, is looped into the two pairs of
binding posts. (See Fig. 33.)

RL-P-5556
Fig. 33.—Establishing a field test station, second operation
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4. Now cut away the loop of the wire between the two pairs of
binding posts, marked “ C” in Figure 33. Cut the wire off close up to
terminal strip.

5. Cut into the test station in a similar manner any other circuits.
When all circuits have been cut into the test station, tap in on the
‘““control” circuit, ring, and notify the operator that answers, ‘This
is Lineman Smith establishing Vam TesT. I will answer to three
rings on this circuit. Notify the operator at the other end of this
circuit.”

6. If the test station is to be cut in during the construction of a line
and none of the circuits are in use, cut each circuit and connect the
ends into the terminal strip to the proper pairs of binding posts and
connect them by means of jumpers on the left hand side.

Questions.
(1) What is the purpose of a test station?

(2) Where are test stations usually installed?
(3) Avre test stations installed on local lines?

(4) Are test stations installed on trunks in the vicinity of the switch
board?

(5) What personnel remains on duty ot a test station?

(6) Would it be desirable to have a switchboard operator on duty at a
test station?

(7) How does an operator at a central get in communication with a
man at a test station on a trunk which terminates at his (the operator’s)
switchboard?

(8) What would be the result if the wire were cut before it was connected
into the two pairs of binding posts?

(9) At what time, during the construction of a line or later, is a test
station usually installed?

(10) What might be the reason for installing a test station between
two centrals that had been operating for some time without it?

(11) What can be done at test stations besides testing?
(12) How s a test station usually designated?
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Questions,

(13) Is it easier to make an original installation of a switchboard or to
convert a test station into a central}

(14) Where are test stations usually found?

(16) How can circuits at a test station be identified without tapping
in on them and calling?

(16) After a test station has been converted into a central, can the
maintenance detail at that point be dispensed with?

TO CONVERT A CENTRAL INTO A TEST STATION

Information.

It is a simpler process to convert a test station into a central than
it is to install a central at a point on a line where there is no test
station.

When a unit closes a central and moves forward, some unit ad-
vancing from the rear is apt to use the same location for their central.
Therefore when a central is closed it is usually converted into a test
station.

Even though there is little possibility that some other unit will use
the location for a central, it is often the case that it will be desirable
to establish a test station at that point on the line.

Before closing out a central the operator will call the other centrals
with which he has connections, and notify them that the central will
be closed and converted into a test station. He will give the connec-
tions to be made by giving the circuit number of circuits to be con-
nected through, such as “202 to 302.”

When all the centrals have been notified, the operator will notify the
lineman who will connect through at the line terminal strip, one cir-
cuit at a time.

Directions.

11. Make sure that the circuits to be cut through are not in use.

12. Disconnect the lowest numbered circuit from the switchboard
by removing the jumper wires between the line and cable terminal
strip.

13. Pick out the circuit to which this first circuit is to be connected
through, and remove the jumper connections on the cable terminal
strip. Then connect through by connecting the ends just removed
from the cable terminal strip to the left hand binding posts
of circuit first disconnected. If these jumpers are not long enough,
substitute longer ones.

14. The circuits could be cut through while they are connected
together on the switchboard and still in use as follows: Make a tem-
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porary connection on the right-hand binding posts of the line terminal
strips by means of short wires with Frankel clips at either end. Then
cut the circuit through and remove the temporary connection.
This method will, however, seldom be necessary.

Questions.
(17) Why 18 a central usually converted into a test station when it is
closed out?

(18) Of what does a test station consist?

(19) What points should be considered when deciding upon a location
for a test station?

(20) What are the short wires called which are used to connect through
circuits which terminate at a test station?

(21) How may a lineman on duty at a test station be reached?

(22) Why 18 it necessary to notify centrals at the other end of trunks
before converting a central into a test station?

(23) Is it easier to convert a central into a test station or to close out
entirely, splicing through the circuit?

(24) What type of telephone is best suited for use at a test station?

TO REMOVE A TEST STATION
Information.

When a test station is abandoned, it is the usual practice to leave
the terminal strip connected. However, it may happen that, due to
shortage of terminal strips, it is necessary to remove the terminal
strip and splice the circuit through.

Before removing a test station the lineman calls on each trunk and
notifies the operator who answers that the test station is to be re-
moved and that the lines are to be spliced through. He asks the
operator who answers to notify the operator at the other end of the
circuit. When he has called on all circuits, he proceeds to cut out
the test station.

Directions.

15. Call on the lowest-numbered circuit and notify the operator
that the test station is to be cut out.

16. Pick out the wire having the tracer thread in it on the right-
hand side of the terminal strip on a circuit which is connected through
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by jumpers on the left-hand side. For the purpose of making a splice,
remove about 4 inches of insulation from each wire at a point near
the terminal strip. Listen in on the circuit, and when it is not in
use cut the wires off leading to the terminal strip and splice the wire
through. (See Fig. 35.) Then splice through the two wires which
have no tracer thread in the same manner.

SIS

Fig. 836.—Removing a test station, first operation

17. Proceed in the same manner to splice through all the other
circuits.

18. When all circuits have been spliced through, take down the
terminal strip.

Questions.
(25) When would it be desirable to close out a test station?
(26) What equipment is needed to close out a test station?
(27) How many men are required?

(28) Who determines where test stations are to be installed when lines
are being constructed?

(29) Would it be advisable to install a test station on a single circuit
if a maintenance detail were to be stationed at some point on the circuit?
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TO ESTABLISH A TEST POINT
Information.

Test points are intermediate points located along a line with a
view to localizing and repairing line trouble rapidly. They are some-
times placed no more than a quarter of a mile apart. At a test point
there are a few men with a telephone. Where several test points
are located in a limited area, a receiver at each point is bridged across
one of the circuits by the use of Frankel clips. The telephone ringer
may be used by a very few points at a time because of its low resist-
ance. Test points are designated ‘‘ Test Point A,” * Test Point B,”
etc., from rear to front. The chief of construction work will ordi-
narily assign a series of test letters to each section. Supervisory
personnel at intermediate test points and test stations habitually
keep their test phones on the lowest-numbered circuits or such other
circuits as may be designated as the control circuit. In case this
circuit has been assigned to traffic duty they answer only to calls of
three short rings.

Directions.

18. Proceed to the point on the trunk where it is desired to estab-
lish a test point. Tap in on the lowest-numbered circuit with the
test phone by means of the leads which have Frankel clips attached.

19. Call on the circuit and notify the operator that answers, ‘‘ This
is Lineman Smith establishing test point A at _____.__._._.. T wil
answer to three rings on this circuit. Notify operator at the other
end of this circuit.”

20. Tap in on any other circuits and notify the operators in the
same manner, giving the number of the circuit on which you will
remain.

21. When an operator on all circuits has been notified, tap in again
on the lowest-numbered circuit and wait for directions.

22. If the transmission is very poor on the lowest-numbered cir-
cuit and tapping in with the test phone impairs the transmission on
the circuit, connect a receiver across the circuit and listen in for
directions.

Questions.
(30) What is a test point?

(31) How many men are stationed at a test poini?
(32) What equipment is required to establish a test point?
(33) How does a test point differ from a test station?

(84) Can a test point be converted into a central?
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SUGGESTIONS FOR THE INSTRUCTOR

1. If sufficient equipment is available furnish one set for each
student; otherwise divide the class into groups and provide one set
of equipment for each group. v

2. Install in advance a trunk line consisting of two circuits. If this
is not practicable, have the class install the line before taking up the
Unit Operation. The line should have about 100 feet of length for
each student or group of students and have a monocord switchboard
central installed at each end. Have an assistant stationed at each
of the terminal centrals to answer calls. Tag the line at each 100-foot
section with tags marked “A,” “B,” “C,” etc.

3. If it is not practicable to take out a switchboard for each student,
a terminal strip used to represent the cable terminal strip may be
mounted and cross connected. The circuits may be jumpered through
to represent their being connected through a switchboard. This is
apt, however, to give some men the idea that two terminal strips,
mounted side by side, are used at a test station.

4. Explain to the class that the installing of the switchboard and
cross connecting from the switchboard terminal strip to the line termi-
nal strip is usually done by the operating detail of the wire section.
However, when converting a test station into a central or vice versa,
the construction detail works in connection with the operating detail
in order to do the work in the least time without placing the circuits
out of service. Explain that in this Unit Operation the lineman is
required to do all the work. v

5. Direct that, in this Unit Operation, when a test station is con-
verted into a central connections must be made on the switchboard
to switch the circuits through before the switchboard is connected.
The reason for requiring this is, so that any reports made by linemen
will be answered by the assistants at the terminal switchboards.

6. Assign each student or group of students to a point on the line;
the first student or group to point A, the second to point B, etc.
Give them orders as follows, giving them the orders  when they have
satisfactorily completed @, and following with the orders ¢ when they
have satisfactorily completed b, etc.:

a. Establish a test station.

b. Convert the test station into a central.
c. Convert the central into a test station.
d. Remove the test station.

e. Establish a test point.

7. In case the students have been divided into groups, repeat the
Unit Operation until each man has had an opportunity to perform
all the operations covered in the Unit Operation.
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SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST NO. 15-A
(PERFORMANCE)

Equipment (for each student).

2 terminal strips, type T M - 84.

2 50-foot lengths of twisted-pair wire.

1 5-foot length of twisted-pair wire with Frankel clips attached.
1 type EE - 5 telephone.

Procedure.

1. Give the following directions to the students, in the order
indicated:

a. Lay out the two 50-foot lengths of twisted-pair wire side by side, straight
on the ground so that their center will be near a post, tree, or pole. Assume that
these are circuits.

b. Install a test station at the center of the circuits. Communication must not
be interrupted over the assumed circuits.

c. Assuming that your second terminal strip is the terminal strip of a switch-
board, install telephone central without interrupting service over circuit.

d. Replace the telephone central by a test station without interrupting service
over circuits.

e. Remove the test station.

J. Establish a test point without interruption of service.

Note to instructor.—Note the method used by the student and the
time required by him to perform each assigned task.

To determine whether or not communication is being interrupted,
the following method is suggested: Connect a battery and buzzer in
series to one end of the circuit and short the other end of the circuit.
If communication is interrupted, the buzzer will stop sounding.

Scoring.

1. Maximum score, 45 points.
2. Score required to pass the test, 35 points.

3. ESTABLISHING A TEST STATION. Points
a. If the test station is established without interruption to communication )
within 5 minutes_ . . ________________ L ____ 10

4. CONVERTING A TEST STATION INTO A CENTRAL.
a. If the test station is converted into a central without interruption to
communication within § minutes_ . ___________________________ 10
5. CONVERTING A CENTRAL INTO A TEST STATION.
a. If the central is converted into a test station without interruption to
communication within § minutes_ . ... ____________________ 10
6. REMOVING A TEST STATION.
a If test station is removed within 3 minutes and student listens in to

see if he is interrupting communiecation._________________________ 10
7. ESTABLISHING A TEST POINT.
a. If test point is established correctly within 3 minutes_ .. ... ....___ 5

No partial scores allowed.
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INSTRUCTION TEST NO. 15-B (INFORMATION)

Directions.—Below are a number of unfinished statements each
followed by several numbered words or phrases, one of which cor-
rectly completes the statement. Write the number of this word or

phrase on the short dotted line at the right of each statement.

1. Test stations are established on
(1) local circuits. (2) field lines only.
(3) in forward areas only. (4) trunk lines.
(5) at centrals. e -
2. Test stations on field lines are arranged so as to be
quickly converted into
(1) message centers.
(2) centrals. (3) observation posts. .
(4) trunk circuits. (5) repeating stations. U
3. The original installation of a field test station consists
of one or more i
(1) switchboards. (2) repeaters. (3) terminal strips.
(4) subscribers’ telephones. (5) testing bridges. e
4. If the control cirucit for a test station is also used for
regular conversations, the lineman on duty at the test station
(1) answers to three rings on the control circuit.
(2) answers all calls on the control circuit.
(3) listens in on all circuits.
~ (4) must be given orders by runner.
(5) calls periodically for orders. e
5. The line wires come into a monocord switchboard
(1) direct. (2) through the operator’s set.
(3) through a cable. (4) through a test station.
(5) through a test set. -
6. The object on which the line wires terminate at a mono-
cord switchboard central is called a
(1) test frame. (2) terminal strip. (3) jumper.
(4) cable. (5) test station. e
7. Two wires connecting two switchboards together forming
& single channel for telephone conversation is called
(1) a trunk circuit. (2) a local circuit.
(3) local line. (4) a switchboard circuit.
4 (5) a through circuit. e
8. A single cuircit or two or more circuits laid along the
same route is called a
(1) local. (2) subscriber’s circuit. (3) wire lead.
(4) wire line. (5) wire circuit. e
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9. In addition to making tests the lineman at a test station
can
(1) connect subscribers. (2) switch calls.
(3) repeat conversations. (4) supervise calls.
(5) patch circuits during trouble. SO
10. The short wires which are used to connect circuits
through, which terminate at a test station are called
(1) jumpers. (2) connectors. (3) lead in wires.
(4) through leads. (5) patches. s
11. The type of telephone that is best suited for use at a
field test station is a
(1) universal test set. (2) type EE -5 telephone.
(3) type EE — 4 telephone. (4) camp telephone.
(5) a buzzerphone. S
12. A test station is removed when :
(1) a central closes out. (2) a unit moves forward.
(3) a unit has no further use for it.
(4) when there is no further use for it and the terminal
strip is needed for use elsewhere.
, (5) trouble has been cleared. e
13. A few linemen stationed out on a line with a telephone
cut in on a circuit, comprise
(1) a test station.
(2) a trouble post. (3) a test point.
(4) a linemen’s post. (5) an intermediate post. s
14. The number of terminal strips required to establish a
test station on a 4-circuit trunk line is
(1) one. (2) four. (3) three. (4) five. (5) two. SR
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LINE ROUTE MAPS AND CIRCUIT DIAGRAMS

Equipment.
Pencils and paper.

Information.

It is desirable when installing a telephone system in the.field to
have a line route map and a circuit diagram. A line route map is an
ordinary map or tracing of a map on which the following data is
shown by conventional signs:

‘a. Location of various headquarters.

b. Location of switching centrals and such test stations as
the unit signal officer deems advisable to prescribe.

¢c. Routes of trunk lines already laid or to be laid.

d. The number of circuits in each trunk line.

An example of a line route map is shown in Figure36. This shows
a regiment with one circuit forward to its switching central which has
one circuit forward to each battalion.

RL-P-552/-C

Fig. 36.—Regimental line route map

On this map the conventional signs indicate which is the regiment
and which are the battalions. The switching central is indicated
by a small square with the letters SW CEN. The numbers indicate
the number of circuits along the route.

It is necessary for the wire section, when installing a telephone
system or part of a telephone system in the field, to know what
actual connections of circuits are made at the various centrals and
test stations. In order to locate and trace circuits properly when
clearing trouble and changing connections, the circuits must be
marked according to some definite system. For these reasons the
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circuit diagrams are made and all members of wire sections must
know how to read them. :

The circuit diagram is a conventional or schematic diagram
showing individual circuits, the actual connections at the various
centrals and test stations, the circuit numbers assigned to each
circuit, and the telephone code names of the centrals. (See Fig. 37.)

To avoid confusion the divisional axis is ordinarily divided into
sections. A section is of such length that it can be assigned as a
task for a construction party with a view to the same party remain-
ing in charge of maintenance of their section. A section begins and
terminates at a switchboard or test station. A section usually con-
sists of the area between a command post and the next superior or
subordinate command post. The sections are numbered from rear to
front in serial order, ‘‘Section zero,” ‘‘Section one,” etc. The cir-
cuits within each section will bear numbers, the hundreds corres-
ponding to that section; thus a circuit in section. two might be given
the number ‘“No. 209’ and the same circuit continued in section
three ‘“No. 309, and so on.

MOGUL
ooz
MODERN MOHAWK
sor eor
SW.CEN. AL-P-5588

Fig. 87.—Regimental circuit diagram with a switching central

Thus for a lineman to make a report or to give a direction in
regard to a trunk circuit, he need only say, for example, ‘‘ Circuit
No. 105.” This means one particular circuit and no other.

Forward units obtain the information necessary to number their
circuits correctly from the circuit diagram issued by the division
signal officer. When there is no circuit diagram available, then the
division signal officer may allot each of the brigades a block of
numbers from which each brigade may allot a smaller block to each
regiment and so on. In the event this latter scheme cannot be
carried out, then forward units should tag their trunks with the name
of the unit to which each trunk runs, as, for example, ‘‘1st Brig.,”
and later write the proper number on the tags.

A circuit diagram of the regimental net for which the line route
map is shown in Figure 36 is shown in Figure 37.

If the regiment were to lay another circuit down to the switching
central, a direct circuit to each battalion could be provided and the

148



Unir OperaTiOoN No. 16
INSTRUCTORS GUIDE FOR ALL ARMS Page No. 3

switching central could be changed to a test station. The circuit
diagram might then be as shown in Fig. 38. Note that the circuits
are shown cut straight through at the test station.

MOGUL
602
MODERN soe MOHAWK
7 sor
BROWN ,
TEST RL-P-S523

Fig. 38.—Regimental circuit diagram with a test station
Directions.- : - -

1. a. The command post of the 1st Infantry regiment is located at
the road junction 2. (See map in Fig. 39.) The axis of signal
communication of this regiment has been designated as ‘“road
junction 2, crossroad 4; stream crossing 6, crossroad 8.” The
command post of the 1st Battalion is at road junction 3, and the 2d

- : - BRI
' -
H] ey /| / \, i
) e e e Iy / LW
eazdB3ET ] v
== J A
) R "
"o
[7]

Fig. 39.—Sample map

Battalion at crossroad 4. The regiment has laid one circuit from its
Command post to the 2d Battalion and one circuit from the 2d
Battalion to the 1st Battalion. '
b. Make a sketch showing a line route map of the above wire net.
¢. Make a circuit diagram of the above wire net.
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Questions.
(1) What is a switching central?

(2) Is the central at crossroad 4 in the above situation a switching
central?

(3) Ifthe regiment wants to call the 1st Battalion, how 18 it done?

(4) What would be the simplest way to arrange for a direct circuit to
each battalion?

(6) Could a direct circuit to each battalion be arranged without increas-
ing the number of maintenance personnel out on the lines?

(6) Would it be advisable to run a circuit by the most direct route from
the regiment to the 1st Battalion? Ezxplain why.

Directions.

2. a. The command posts of the two battalions move forward to
crossroad 5 and stream crossing 6. They lay wire forward to their
new command posts in advance of the move so that there will be
communication installed when the command posts move.

b. Make a sketch showing a line route map of the net and designate
what must be established by the regiment at the old location of the
command post of the 2d Battalion.

¢. Make a circuit diagram of the net.

Questions.

(7) In the above situation what would normally be established at cross-
roads 4?

(8) Who would be responsible for the installation and operation of
whatever was installed at crossroads 42

(9) Why is it more economical in personnel to have one unit to act as
a switching central for another unit than it is to have a separate switching
central?

(10) What is objectional about the layout of the net?

(11) Provided that sufficient time, men, and material were available
how could the above layout be improved?

Directions.

3. a. The regiment maintains its lines forward to battalion.
Therefore the regimental communication officer finds he has a long
line to maintain to the 1st Battalion and decides he will change it and
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issues a line route map of the net as he wishes it to be. He does not
want to maintain any switching centrals but decides it is a good idea
to have a test station on the line.

b. Make a line route map of the net as you would have it when
rearranged to cover the above points.
 ¢. Make the circuit diagram.

Questions.
(12) What additional wire i8 it mecessary to lay in order to permit
changing a switching central at crossroad 4 into a test station?

(13) Would such a change economize on personnel?

(14) Would such a change cut down the time required to put calls
through from regiment to battalion?

(16) How does a line route map show at a glance that it is desirable
to relay the circuit from crossroad 4 to crossroad 52

Directions.

4. a. The two battalions move forward to the crossroads 7 and 8
and install their lines to their new command posts, previous to the
move. The regiment moves forward and opens at crossroads 4,
and brigade moves up from the rear and occupies the location at
road junction 2 which has been evacuated by the regiment. The
communication officer of the regiment does not desire to maintain
two long separate circuits one of which is not on the axis of signal
communication. He desires however to have a direct circuit to
each battalion. The brigade communications officer at the direc-
tion of the brigade commander runs a direct circuit to the brigade
observation post which has been established near crossroad 9. This
circuit follows the brigade axis which is the same as the right regiment
the entire distance.

b. Make a line route map showing the wire net after the above
installations have been completed.

¢. Make a circuit diagram of the above.

Questions.

(16) What way would require the least wire to establish communica-,
tion with the 1st Battalion, that would permit taking out the circuit from
the regiment to the 1st Battalion, which passes through crossroads 62

(17) How could the brigade obtain communication with the O. P.
without laying a direct circuit all the way out to it?

(18) Should a direct circuit from the brigade to its observation post
follow the main axis? Why?

(19) Would a line route map be of assistance to a lineman who was
not familiar with the circuits and who was sent out on trouble?
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Directions.

5. a. Assume that the 1st Division is to attack on a two-brigade
front and that the division signal officer, from data furnished by the
communications officer of subordinate units, has completed the line
route map shown in Fig. 40. The following information is available:

(1) The section of the corps axis from corps headquarters to Vail
test has been numbered “ Section seven.”

(2) Each brigade has a direct circuit to each of its regiments.

(8) The right brigade has a direct circuit to its observation point.

(4) The division has a direct circuit to its observation post which
is located at the same point as the right brigade observation point.

(5) The Artillery Brigade has a direct circuit to each of its
regiments.

b. Make a circuit diagram of the division wire net, using the follow-
ing telephone code:

(0703 5 o - U NP EacLe
1st Division_ .. Maaic
1st Brigade____ - __.__ MorTivE.
2d Brigade_ - __ .. MosiLE.
1st F. A. brigade_ . ______________________ MEeTAL.
1st Infantry.__ . ... MuUSTARD.
2d Infantry______________________________ MuscLE.
3rd Infantry. -l .. MURMUR.
4th Infantry_ - ______ MoONARCH.
1st Field Artillery._ .. _____ MODERN.
2d Field Artillery_ - - ... MINUTE.
Questions.

(20) Why 1is it necessary for a construction party to have a line route
map?

(21) In what respect does this map fail to give all the information
necessary for the construction party?

(22) With what number would all circuits in * Section three’ of a
division telephone system beginf?

(23) How are lateral circuits numbered?

(24) Do test stations come between sections?
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SUGGESTIONS FOR THE INSTRUCTOR

1. This Unit Operation should be conducted indoors where each
student can have an improvised drawing table.

2. a. Approved solutions for the problems contained in the
Students Manual are as follows:

Problem, Par. 1 >—Fig. 4 - IG.

Problem, Par. 1 c—Fig. 5 - IG.

Problem, Par. 2 —Fig. 6 — IG.

Proolem, Par. 2 c—Fig. 7 - IG.

Problem, Par. 3 b—Fig. 8 - IG.

Problem, Par. 3 c—Fig. 9 - IG.

Problem, Par. 4 3—Fig. 10 - IG.

Problem, Par. 4 c—Fig. 11 - IG.

Problem, Par. 5 b—Fig. 12 - IG.

b. The code names and numbers on the circuit diagrams in Figs.

5-1G, 7-1G, 9 - IG, and 11 - IG have been assumed and would
therefore be different in the diagrams prepared by the student.
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Fig. 4 — IG.—Line route map, approved solution, Problem, Par. 1 b

Mohawk.

RL-P-5569
Fig. b — IG.—Circuit diagram, approved solution, Problem, Par. 1 ¢
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Fig. 6 — 1G.—Line route map, approved solution, Problem, Par. 2 b
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Mogul.
401 'gi
Modern. . ,
Modernr
S c;" , Mohawk.
FL-P-§570

Fig. 7 - 1@.—Circuit diagram, approved solution, Problem, Par. 2 ¢
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Fig. 8 — IG.—Line route, map approved solution, Problem, Par. 8 b

Modern

BQ‘ Mohawk.

RL-P-5571

Fig. 9 — IG.—Circuit diagram, approved solution, Problem, Par. 8 ¢
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(]

Modern
28— 1502 x
2 Mohawk.
FL-P-55672

Fig. 11 - 1G.—Circuit diagram, approved solution, Problem, Par. 4 ¢
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SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST NO. 16-A

(PERFORMANCE)
Equipment.
Pencil and blank paper.
Procedure.

Part I. (Time allowance, 15 minutes)

1. Prepare in advance a copy of Fig. 13 — IG, on a blackboard,
visible to all the class. In the absence of a blackboard prepare
copies of Fig. 13 — IG to be given to each student.

2. Give the following instruction to all students:

The 2d Division is to attack on a two-brigade front, the locations of the various
units are as shown on Fig. 13 - IG. Complete the line route map from the
following data:

a. Division has two direct circuits to its switching central. )

b. Division has direct circuits from its switching central to its O. P. and
to each Infantry brigade.

¢. Each brigade has direct circuits to its regiments.

ParT II. (Time allowance, 20 minutes)

3. Complete the line route map of Part I, as shown in Fig. 14 - IG.
In the absence of a blackboard, prepare copies of Fig. 14 — IG to be
given each student.

4. Give the following instruction to all students:

Prepare a “Circuit Diagram’ from this line route map. The section from
Corps Switchboard to Brest Test is to be numbered ‘Section 3.”
a. The code names of the various units are as follows:

[070) 4 o - T EAqGLE
1st Division_ ... ___________ Maarc
1st Brigade_ . _______________________._._.. Momive.
2d Brigade. .- ... MoBILE.
1st F. A. Brigade_ . _______________________ METAL.
1st Infantry._ . ___________________________ MUSTARD.
2d Infantry . . . ___ MuscLE.
3d Infantry_ . ___________ e emmdmmemeeo MURMUR.
4th Infantry_________ ... MoNARCH.
st F. Ao lol.- MOoODERN.
2dF A ________. I MINUTE.

b. Division has two direct circuits to its switching central, and direct circuits
from its switching central to its O. P. and each Infantry Brigade.
c. Brigades have direct circuits to their regiments.
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|

RL-P-5565
Fig. 18 - 1G.—S8keleton line route map, Test No. 16-A
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, -
\

RL-R-5567
Fig. 14 - IG.—Line route map, approved solution, Test No. 16-A
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Scoring.
1. The maximum score for this test is:
a. Part I, 24 points.
b. Part II, 40 points.
2. The score required to pass the test is:
a. Part I, 18 points.
b. Part II, 30 points.
3. DirecTiONs FOR BCORING PART I. (See Fig. 14-IG for an
approved solution.)

-

a. If line route map is completed____________________________________ 24
b. For each of the following errors or omissions deduct points as follows:
(1) Omitting a eireuwit_ . _________________________________.___ 2
(2) Error in location of a cirewit_ __ . ________________________ 2
(3) Erroneous numeral, representing number of circuits__________ 1
(4* Omitting numeral, representing number of circuits_.__________ 1

4. DructIONS FOR 8CORING PARrT II. (See Fig. 15-IG for an
approved solution.)

a. If circuit diagram is completed__________________________________ 40
b. For each of the following errors or omissions deduct points as follows:

(1) Omission of a cireuit. .. _________________ . ____ 2
(2) Erroneous circuit._ .- ... 2
(3) Circuit numbered incorrectly______________________________ 1
(4) Omission of the number on eireuit_ . _______________________ 1
(6) Failure to show circuits cut through at test stations__________ 1
(6) Failure to show circuits 603 and 604 cut through Magic Switch-

ing Central . __ L lliio___
(7) Failure to show circuit 621 cut through Mobile..____________

Lo

INSTRUCTION TEST No. 16-B (INFORMATION)

Directions.—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, inclosed in a parentheses, thus
(ceeececececcacan-...). Fillin this blank space with a word which
will make good sense and at the same time be technically correct.

1. A line route map shows the following data:

a. Location of various (.. .. _.__________._.._).

b. Location of switching centrals and such (.......____.
cemmeeeza2) (eoeooooooooo...._.) as the unit signal
officer deems advisable to prescribe.

€ (coeooaooo..._...) of trunk lines already laid or
which are to be laid.

d. The (... ............_...) of circuits in each trunk line,
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2. A circuit diagram shows the following data:

a. Theactual (....__.._......___._.) at the various centrals
and test stations.
b. The (.. .._.__..._.._._.___.) assigned to each circuit.
¢. The (... _..) (eoooeoaoo..) of
the centrals.
d. The individual (.. _________.________.).
3. To avoid confusion the (.. __.____ . _________)) (co._____.
--e------.) is ordinarily divided into (...___.__._._______.).
4. A section begins and terminates at a (.. ... _.__.__________.)
or (oo )Gl
5. A through circuit which in Section Two is numbered 202 would
be numbered (.. .._......_._.._..___.) in Section Three.

6. If “Section Three” were the section of the divisional axis
between division and brigade, the section between brigade and
regiment would be “Section (...____.____._______). .

7. If there were two circuits from a brigade to its left regiment,
numbered 301 and 302, a circuit from that brigade to the brigade on

its right could be numbered (.. ... .. _._._______.).
8. Circuits are tagged with a number to correspond with the
number on the (.. __ ... .. _________)) (om0

Note to Instructor.—When printing or mimeographing the following
questions, in order to provide sufficient space for the answers, leave
3 blank spaces between Questions Nos. 9 to 16, inclusive, and 10
blank spaces between Questions Nos. 17 to 20, inclusive.

Directions.—Draw the conventional sign for each of the head-
quarters, units, etc., listed below. Make the drawmg on the short
dotted line in the nght margin.

9. Switching central. ' e
10. VaiL test station.
11. Headquarters of the 5th Infantry Regiment. S
12. Magic telephone central. S
13. 1st Brigade observation station. S
14. 1st Battalion 1st Infantry. e
15. 1st Division, Command Post. e
16. Company A, 3d Infantry. ' e

Directions.—Draw circuit diagrams from the data given in each of
the problems below. The code names of units are: 1st Brigade is
Box, 1st Infantry is Boy, and 2d Infantry is BELL. The section of
the divisional axis between division and brigade is “Section Three.”
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17. There are two circuits from the 1st Brigade to the 1st Infantry,
one circuit from the 1st Infantry to the 2d Infantry.

18. There are two circuits from the 1st Brigade to the 1st Infantry
and one of them is cut through direct to the 2d Infantry.

19. There are two circuits from the 1st Brigade to a switching
central and one circuit from the switching central to each of the
regiments, 1st and 2d Infantry.

20. There is one circuit from the 1st Bngade to each of the regi-
ments, 1st and 2d Infantry, both circuits passing through EaToN-
ToWN TEST.
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SUGGESTIONS FUR THE INSTRUCTOR

1. For the purposes of this Unit Operation the instructor should
provide seven circuits as follows:

a. Circuit No. 1: 50 feet long with telephone at the distant end
with a telephone orderly.

b. Circuit No. 2: 50 feet long with a telephone at the distant end

¢. Circuit No. 3: 50 feet long, open at the distant end.

d. Circuit No. 4: Ground return circuit 50 feet long with a tele-
phone at distant end.

e. Circuit No. 5: 50 feet long, open at the distant end, grounded at
center on one side.

J. Circuit No. 6: 50 feet long with a telephone at the distant end
and with one side connected at the center to one side of circuit No. 7.

g. Circuit No. 7: 50 feet long with telephone at distant end and
with one side connected at the center to one side of circuit No. 6.

2. Tag each circuit with its number.

3. Provide each student with a test set and have him meke the
tests as described in the Unit Operation. Make sure that he can
answer all the questions pertaining to a test before he is allowed to
progress to the next test.

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST NO. 17-A
(PERFORMANCE)
Equipment.
6 Universal test sets, type EE - 65.
100 feet of twisted pair wire.

Procedure.

1. There are six Universal test sets listed in the equipment for this
test. If it is not practicable to get six sets, conduct the first problem
for the entire class in turn; and then, using the same test set, conduct
the entire second and following problems, thus requiring only one
test set for the entire group of problems.

2. Arrange the six test sets on tables or benches and oonnect them
as follows:

a. Connect a twisted pair to the test set to represent a metallic
circuit for Tests Nos. 1, 2, and 6.

b. Connect a single wire to the L, binding post to reprwent a
ground return circuit for Tests Nos. 3 and 4.

c. Connect a battery consisting of several dry eells to the EX BAT
binding posts for Test No. 5.
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3. Place directions on cards and place the cards on the test sets as

follows:
a. “Test No. 1. Set keys for talking over this circuit.”
b. “Test No. 2. Set keys for making a continuity test of this

circuit.”

c. “Test No. 3. Set keys for making a continuity test of this
circuit which is a ground return circuit.”

d. “Test No. 4. Set keys for making a test to find out if this wire
has a ground on it.”

e. “Test No. 5. Set keys to measure the voltage of this battery.”

f. “Test No. 6. Set keys to reverse the circuit as connected to the
test set.”

4. Direct each student to go to each test set in turn and to comply
with the directions on the card on the test set.

Scoring.
1. The maximum score is 60 points.
2. The score required to pass this test is 50 points.
3. DIRECTIONS FOR BCORING.

For each test, if the keys are set correctly____________________________ 10
INSTRUCTION TEST NO. 17_-B (INFORMATION)

(Note.—When answering the questions below the student should
be supplied with a test set or a picture of a test set.)

Directions.—Below are a number of sentences. Read each sentence
carefully, and if what it says is true (correct), place a plus sign
(+) on the short dotted line in the right margin. If what it says is
not true (incorrect), place a minus sign (—) on the dotted line.

1. To ring on a circuit, No. 1 key is operated to the up .. ____
position.

2. The normal position of No. 1 key is the ““Listen’” posi- .. ...
tion.

3. If a circuit is O. K., this can be determined by using .. ___.
only the No. 1 key. , ‘

4. The “VMB” position of No. 3 key connects the volt- .. __..
meter and battery in series across the circuit when the test
set is connected to a circuit.

5. A voltmeter reading with No. 3 key in the “VMB” ______
position indicates that the circuit is continuous.

6. The “VYMG” position of No. 3 key is used in making .. .. ..
continuity tests of metallic circuits.

7. If the voltmeter reads backwards on a test, this can be .. __ ..
corrected by operating the No. 5 key to the “ VMR ” position,
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8. The “BAT” position of No. 4 key is used in testing an _____.
external battery.

9. If the voltmeter reading on the continuity test of a ______
metallic circuit is approximately the same as the voltmeter
reading taken directly across the battery, the circuit is
shorted near the instrument.
~ 10. The test for a ground on a ‘“ground return circuit” _.____
is performed the same as a test for a short on a metallic
circuit. :

11. In testing for “grounds” on a “ground return circuit,” _.____
the regular grounds at each end of the circuit must be dis-
connected.

12. No. 2 key is used in the “LR” position in testing for ___. ..
“ crosses.”

13. No. 4 key is used to test an external battery. -

14. The maximum number of dry cells in series that can _____.
be tested with the Universal test set is 10 cells.

15. None of the keys has a nonlocking position. RS

16. The voltage of a bank of 20 dry cells in parallel . ---.
may be tested with the Universal test set.
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SUGGESTIONS FOR THE INSTRUCTOR

. 1. Provide centrals with circuits connected as shown in Fig.
16-IG. Place faults on the circuits as indicated. Also place a
fault in the switchboard on either circuit No. 205 or circuit No. 201.

2. Provide operators to be on duty at PaN, Pin, PosT, and Maaic
switchboards.

PAN-// 205  Foult F | piPE

Foukt

20. _ Fault
pan| ¥ —255 - | v
J
2// . Cross
2/2. |G N £ | POST
~43
— Foution BRPOWA
e smae” TEST
Ria
& | mAG/IC RL-P-2498

Fig. 16 — 1G.—Circuit diagram for U. 0. No. 18

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST NO. 18-A
(PERFORMANCE)
Equipment. v
1 test set, Universal, type EE - 65 (for each student).
1 telephone, type EE -5 (for each student).
1 telephone net complete (Fig. 17 -1G).

Procedure.
1. Provide a telephone net with obvious faults, as shown in the
following diagram, and with circuits not over 300 feet in length.

2. Provide operators at MiNor, MINUTE, and Magic switchboards
and at MINUTE 3 and MiINUTE 11.

3. Require the students to locate and clear the following faults:
a. Mirror 5 out of order (student at MIRROR switchboard).
b. Circuits 301 and 302 out of order (student at MINUTE

switchboard). ‘
c. Circuit 303 out of order (student at MINUTE switchboard).
d. Minute 3 out of order (student at MiNUTE switchboard).
e. Circuits. 211 and 212 crossed (student at MINUTE switch-
~ board), '
21398°—25+— 7 185
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4. By providing assistants to take charge of the different tests, a,
b, ¢, etc., the students can be required to go from one assistant to
the other for the different tests in any order that best suits the instruc- -
tor. Some of the tests may be made with the Universal test set and
others with type EE -5 telephone, or the whole exercise may be
first performed with a Universal test set and then with a type
EE - 5 telephone. .

5. Note the time from the moment information is given a student
that a circuit is out of order until the fault is removed and the cir-
cuit is in order.

6. Watch for any irregularities as noted in the scoring.

7. After the fault has been located and cleared, direct the student
to replace the fault on the circuit as he found it, so that the next
student can be tested.

) FAULT Blue Test Magic
Minate a2 — &
(in Swikchboerd)
FAULT. .
Minate 1.
Mirror 5
Mi i [t .
Fig. 17 - 1G.—Circuit diagram for Test No. 18-A RLP-5573
- -Scbring.
1. The maximum possible score is 80 points.
2. The score required to pass the test is 55 points.
3. DIRECTIONS FOR SCORING.
a. Clearing fault on Mirror-5: Points.
(1) If fault is cleared within 3 minutes_______________________ 10
(2) If fault is cleared in less than 5 minutes but more than 3 min-
ubes._ - . 5
(8) If fault is cleared, but time exceeded 6§ minutes____._________ 0

b. Clearing the faults on circuits 301 and 302: ‘
(1) If circuit 302 is patched through with circuit 401, and circuits

301 and 402 cleared within 10 minutes_ __________________ 30
(2) If circuit 302 is patched through with circuit 401, and circuits
301 and 402 cleared within 15 minutes___________________ 15
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b. Clearing the faults on circuits 301 and 302—Continued. Points.
(3) If circuit 302 is not patched through with circuit 401, but cir-
cuits 301 and 402 are cleared within 10 minutes___.________ 20
(4) If circuit 302 is not patched through with circuit 401, but cir-
. cuits 301 and 402 are cleared within 15 minutes.__.________ 10
(5) Any other combination than above. . _____________________ 0

¢. Clearing fault on Minute—11 (circuit 303):
(1) If fault in switchboard is reported and fault to Minure-11

cleared within 10 minutes_ . - ___________ . _________ 20
(2) If fault in switchboard is reported and fault to MiNnuTe-11
cleared within 15 minutes_ _ - . .. _______ 10
(3) Any other combination than above.____ . _________________ 0
d. Clearing fault on Minute-3.
(1) If fault is cleared within 6 minutes. ... ___.________________ 10
(2) If fault is cleared in less than 10 minutes but more than 5 minutes 5
(3) If fault is cleared but time exceeded 10 minutes_ .. __________ 0
e. Clearing fault on circuits 211 and 212.
(1) If fault is cleared within 8 minutes_ ... ... __________ 10
(2) If faultiscleared in less than 10 minutes but more than 5 minutes 5
(3) If fault is cleared, but time exceeded 10 minutes_____._______ 0

INSTRUCTION TEST NO. 18-B (INFORMATION)

Directions.—Below are a number of unfinished statements each
followed by several numbered words or phrases, one of which correctly
completes the statement. Write the number of this word or phrase on

the short doted line at the noht of each statement.

1. When a conversation which is being carried on over one
circuit can be heard on another circuit, it is called
(1) interference. (2) inductive effect. o
(3) cross talk. (4) capacitive coupling. e
(5) corona effect. e
2. The maintenance of local circuits and telephones is one ,
of the duties of the o ..
(1) construction detail. (2) operating detail. T
(3) Signal Corporal No. 2. (4) linemen.
(5) message center. -
3. Alineman is at a test station on a two-circuit trunk line.
Both circuits are in trouble. One circuit tests O. K. to the
forward unit but not to the rear unit and the other circuit
tests O. K. to the rear unit but not to the forward unit. The
quickest way that he can provide one through circuit is by
(1) locating and clearing the trouble on one circuit.
(2) connecting for a ground return circuit.
(3) using a service buzzer. (4) using a buzzerphone.

(5) patching through. -
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4. If both sides of a circuit become grounded, the circuit

would test
(1) open. (2) crossed with another circuit.
(3) O. K. (4) short. (5) dead.
5. A field lineman when going out to locate trouble should
carry
(1) atype EE -5 telephone. (2) a Universal test set.
(3) a wheatstone bridge. (4) a type EE — 3 tele-
phone. ,
(5) a terminal strip.

6. A lineman patches through circuits on which there is

trouble by means of
(1) jumpers. (2) cross connectors.
(3) Fahnstock clips. (4) sleeves. (5) line plugs.

7. In order that trouble on field lines can be quickly located
and repaired

(1) additional circuits are provided for testing.

(2) leads are provided.

(3) switchboard operators are required to locate faults.
(4) linemen are stationed at test stations.

(5) splicing clamps are provided.

8. The distance that a lineman should go before opening
the circuit and testing when heis sent out on a circuit to locate
trouble is

(1) Two-thirds the distance to the far end.

(2) three-fourths of the distance to the far end.
(3) one-fourth the distance to the far end.

(4) one-half the distance to the far end.

(5) all the way to the far end.

9. If a circuit which is in trouble tests short, the lineman
before he goes out on the line should, in order to provide for
testing, leave the circuit :

(1) short. (2) open. (3) grounded.
(4) connected together.
(5) connected to a telephone.
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SUGGESTIONS FOR THE INSTRUCTOR

. 1. Test the buzzerphones! to be used and see that they are in
good working order.

2. For operation arrange the equipment as shown in Fig. 18 - IG
with sufficient distance between students to provide for noninter-
ference.

By means of this layout the instructor can call any one of the
students and transmit a message and in turn can be called by each
student when the student has a message to transmit.

STUDENTS'
BUZZERPHONES ”lo//olco,?p

|
SWITCHBOARD

|
.

INSTRUCTORS
RLP-5528 BUZZERPHONE

Fig. 18 — 1G.—Diagram for buzzerphone instruction

3. Assign each student to a buzzerphone representing the 1st In-
fantry whose radio call sign is XA1l. This buzzerphone connects
with the switchboard representing the 1st Brigade whose call sign
is XC2. The instructor or an assistant will be at XC2.

4. Give each student several messages addressed to the 1st Brigade.

5. Require the student to call the 1st Brigade and transmit the
messages in the prescribed manner at the time indicated. -

6. The instructor or his assistant will “ Break” and ask for repeat
so as to bring into use the various procedure signs.

7. At intervals the instructor or his assistant will call the students
and transmit messages in the prescribed manner, and will intention-
ally make errors and correct them. He will garble words or groups
so as to necessitate calls for repeats, etc.

8. The above will be continued until the students are proficient
in operating the buzzerphone in the prescribed manner.

1 Note:—Buzzerphone type EEI is obsolete but is included in this manual for instructional purposes.
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SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST NO. 19-A
(PERFORMANCE)

Equipment (for each group of three students).
3 buzzerphones, type EE - 1.
200 yards twisted-pair field or outpost wire.
6 messages (20 code groups of 5 characters each).
12 message blanks.
3 pencils.

Procedure.

1. Prepare in advance 6 messages (20 code groups of 5 characters
each, 15 of which are letters only and 5 numerals only), two addressed
to each of the following: XA-1, XA-2, and XA-3. See that the
buzzerphones are in good working order.

2. Divide the class into groups of three men each, and assign them
as operators at stations XA-1, XA-2, and XA-3. (Be sure to put
one of your best student operators in each group.)

3. Direct each group to lay out 200 yards of twisted pair wire and
connect their buzzerphones, one at each end and one in the center
of the circuit, each man in the group connecting one of the buzzer-
phones.

4. Give the groups time to connect up, test, and clear trouble in
the lines.

(5) Give each operator:

a. A preparéd message addressed to each of the other stations
on the line.

b. Four message blanks.

¢. One pencil.

(6) Call the class to attention and direct XA-1 to start sending
at eight words per minute, his message addressed to XA-2, when
the instructor blows his whistle, and to stop sending when the
whistle blows the second time. Also direct XA-2 and XA-3 to
take the message. (NoTE.—XA-3 takes message for checking pur-
poses only.)

(7) Blow whistle when ready to start.

(8) Five minutes later blow whistle to stop.

(9) Collect messages. Mark on each message: ‘‘ Transmitted,”
“Received,” or *“ Checked,” and by whom. -

(10) Repeat this procedure until all messages have been sent.

Scoring.
(1) To determine if an operator sent the message O. K., inspect
the message as received by the other two operators. If both oper-
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ators have the same mistake on receiving, assume that the sending
operator made the mistake; otherwise assume that the receiving
operators made the mistake.

(2) The operator receiving for checking purposes is not scored on
the messages so taken.

(3) Mark number of mistakes in messages sent and received, each
character not sent counting the same as a mistake for the sending
operator. Any characters sent but received incorrect count as mis-
takes for the receiving operator.

(4) Total possible score, 100 points.

Score required to pass test, 75 points.

Sending or receiving: Polnts
a. Per message, allow_____ e 25
b. For each four mistakes or fraction thereof, deduet.__ _ .. __________ 1

INSTRUCTION TEST NO. 19-B (INFORMATION)

Directions.—Each of the following questions can be answered by a
single word or phrase. Write the answer on the short dotted line.

1. For what other kind of communication, besides

telephone, can a buzzerphone be used ? s

. 2. What type of batteries are used in the buzzer-

phone? S
3. What piece of apparatus contains the telephone

receiver and transmitter for the buzzerphone ? S
4. What is the particular advantage of using a :

buzzerphone for communication in Infantry regi-

ments and battalions? e
5. What advantage has a buzzerphone when used

as a telephone over a type EE — 5 Telephone ? S
6. By means of what does an operator call another

operator who is not listening in on his set? e
7. What should be heard, if a set is in good work-

ing order, when the switch key is operated to the

send-receive position ? S
8. If the buzzerphone fails to work, what is the

first thing to examine for trouble? S
9. What adjustment should be made on the micro- .

phones? S
10. If, when dots or dashes are made with the key

and a click is heard in the receiver, is the set safe for

secret communication ¢ S
11. What code is used in buzzerphone communica-

tion ?
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12. Who may be required to operate the buzzer-

phones besides the wire section men ? el
13. What do buzzerphone operators do at all times

which makes it unnecessary to use the call buzzer

for calling? ’ el
14. What call signs do buzzerphone stations use? _____________
15. If the receiving operator at any time during

the reception of a message desires repeat of a certain

word or group, what does he do? [
16. How many stations must there be on a circuit

before it is necessary to use call signs? s
17. What is the meaning of the procedure sign AR? _____________
18. What is the meaning of the procedure sign G¢? _____________
19. What is the meaning of the procedure sign
20. What is the meaning of the procedure sign Q% ... _________
21. What is the meaning of the procedure sign IT% ___._________
22. What is the meaning of the procedure sign R¢ _____________
23. What is the meaning of the procedure sign V¥ _______..____.
24. What is the meaning of the procedure sign K% ________.____.
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SUGGESTIONS FOR THE INSTRUCTOR

1. Prepare the wire net as shown in Fig. 46 prior to starting the
Unit Operation. Provide one trunk circuit and one local circuit for
each pair of students.

2. Provide an operator for each switchboard.

3. Divide the class into pairs and assign each pair one trunk cir-
cuit and one local circuit. Have one student perform Directions 1 a
while the other student is performing 1 . When the circuit is in-
stalled, have students remove the connections, change places, and
repeat operation.

4. Upon the completion of Directions 1 ¢ and 1 b, direct the students
to perform Directions 3, one student of each pair Workmg at each
end of their circuit.

5. When the buzzerphones have been simplexed onto the clrcmt
have each student send several messages.

6. Demonstrate to the class that the operation of the buzzerphone
does not interfere with conversation over the telephone circuit.

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST NO. 20-A
(PERFORMANCE)
Equipment.
1 monocord switchbeard with cable and terminal strip.
1 terminal strip (extra).
1 buzzerphone.
1 repeating coil.
1 ground rod.
6 leads with Frankel clips attached, 4 feet long.
1 lead with Frankel clips attached, 8 feet long.
100 feet of twisted-pair field or outpost wire.

Procedure.

1. Install the switchboard in advance with cable and line terminal
strip in position. Mount the repeating coil below the terminal
strips. Drive the ground rod in the ground below the terminal
strips. Place the buzzerphone on a box or chair near the ground
rod. Connect two 50-foot pieces of twisted-pair wire to the line
terminal strip to represent two circuits. Jumper the one of these
circuits to the cable terminal strip. Place the leads near by.

2. In making connections have the students use the leads with
Frankel clips, merely clipping the leads to the proper terminals, thus
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saving the time necessary to make permanent connections. If
Frankel clips are not available, the regular connections can be made
without clips.

3. Tell the student who is to be tested that there is a short on the
first circuit (the one jumpered to the cable terminal strip). Direct
him to connect it for use as a ground return circuit.

4. When the student has completed directions under Par. 3, d1rect
him to simplex the other circuit and connect the buzzerphone to the
simplexed circuit.

Scoring.
1. The maximum score is 50 points.

2. The score required to pass the test is 40 points.
3. DIRECTIONS FOR SCORING:

Points
a. If the first circuit is properly connected as a ground return circuit.___ 20
b. If the repeating coil is properly connected into the second circuit_____ 20
¢. If the buzzerphone is properly connected ... _______________________ 10

No partial score allowed.
INSTRUCTION TEST NO. 20-B (INFORMATION)

Directions.—Below are a number of unfinished statements each
followed by several numbered words or phrases, one of which
correctly completes the statement. Write the number of
this word or phrase on the short dotted line at the right of each
statement.

1. A circuit which uses a wire for one side of the circuit and

the earth as the other side is called a
(1) metallic circuit. (2) simplex circuit.
(3) field circuit. (4) ground line.
(5) ground return circuit. e

2. How many ground return circuits can be made out of two

metallic circuits?

(1) None. (2) Four. (3) Two. (4) One. (5)

Three. R
3._Often when a trunk circuit becomes ““shorted ’ or has an

““open” on one side it can then be operated as a

(1) simplex circuit. (2) phantom circuit.

(3) ground return circuit. (4) local circuit.

(5) switching circuit. e

4. When the two wires of a circuit are used to provide one

side of another circuit, it is called &
(1) phantom circuit. (2) double circuit.
(3) combination circuit. (4) simplex circuit.
(5) ground return circuit. ceeeae

210



UniT OpErATION No. 20
INSTRUCTORS GUIDE FOR ALL ARMS Page No. 9

5. When arranging a simplex circuit, the following piece of
apparatus is used:
(1) Repeating coil. (2) Tuning switch.
(3) Fahnstock clips. (4) Frankel clips.
(5) Variometer. e
6. A long circuit which uses the earth as one side of the
circuit is apt
(1) to be difficult to maintain.
(2) to be difficult to lay.
(3) to be noisy. (4) to become worn out.
(5) to require additional battery. oo
7. Field linemen may be called on to simplex a circuit in
order to provide an additional circuit for use with
(1) a service buzzer. (2) a type EE —65 test set.
(3) a call buzzer. (4) a buzzerphone.
(5) a radio phone. .
8. When connecting-a buzzerphone to asimplex circuit, one
terminal of the buzzerphone is connected to the repeating
coil and the other terminal is connected to
(1) the line. (2) ground. (3) the switchboard.
(4) the cable terminal strip. (5) the line terminal
strip. e
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SUGGESTIONS FOR THE INSTRUCTOR

1. Test the service buzzers to be used and see that there is nothing
seriously wrong with them.

2. Place various faults on the service buzzers that can be tested
for by the student, such as bad batteries, breaking contact out of
adjustment, buzzer out of tone, condenser removed, etc.

3. When a student finds a fault, allow him to remedy it and put
the buzzer in proper working order.

4, Repeat this procedure until all students have had experience with
removing the various faults of the service buzzer.

5. Assemble the class and go over the “Procedure Signs” as given
under Unit Operation No. 19.

6. Divide the class into groups of two men each and assugn them call
letters; for example, XF-1 and XF-2. Require the groups to connect
to the ends of a 500-foot circuit.

7. Give each pair of students several messages and message blanks
with instructions to send these messages to each other in turn.

8. At intervals the instructor or his assistant should connect on to
one of the circuits, call the students and transmit a message in the
prescribed manner. The instructor should intentionally make errors
and correct them. He should also garble words or groups so as to
necessitate calls for repeats, etc.

9. Continue this operation until the students are proficient in
operating the service buzzer in the prescribed manner.

SUGGESTIONS FOR CONDUCTING INSTRUCTION TEST NO. 21-A
(PERFORMANCE)
Equipment.
Six service buzzers (for each group of six students).

Procedure.
1. Prepare in advance six service buzzers for each group, each with
one of the following faults:
a. Poor battery.
b. Breaking contact out of adjustment.
c. Bad condenser.
d. Buzzer out of tone.”
e. Key out of adjustment.
f. One O. K.
2. Tag these buzzers as follows: “Service Buzzer A,” ‘““Service
Buzzer B,” etc.
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3. Divide tke class into groups of six students and assign each
group to one set of equipment. Assign eich man in the group to a
service buzzer.

4. Instruct the group to test service buzzers for faults and to record
on a slip of paper their results, keeping these results to themselves.

5. Allow three minutes per service buzzer. then rotate the men in
the group.

6. Repeat until each student has tested each service buzzer.

7. Assemble class and collect record slips, making sure students
have signed their names to their slips.

Scoring. )
Points
Total seore possible . _ . . 30
Score required to pass test_ _ _________________________________________ 20
For each service buzzer’s fault correctly located_ _ _ _ _ ___________________ 1)

No partial score allowed.

Nore.—For testing service buzzer operation use Instruction Test
No. 19-A with service buzzers instead of buzzerphones.

INSTRUCTION TEST NO. 21-B (INFORMATION)

Directions.—Below are a number of sentences. Read each sentence
carefully and if what it says is true (correct) place a plus sign (+) on
the short dotted line in the right margin. If what it says is not true
(incorrect), place a minus sign (—) on the dotted line.

1. The service buzzer can be used only for the transmis-

sion of International Morse code signals. e
2. If transmission over a telephone circuit becomes too

poor for talking, it is very often the case that service buzzer

signals can be transmitted without difficulty. -
3. The service buzzer can be operated with the cover of its

case closed. S,
4. When the service buzzer key is pressed, the buzzer

should operate and the sound should be heard loudly in the

telephone receiver. R,
5. If the buzzer sparks excessively at the contacts, it is

probably not adjusted tight enough. e
6. If there should be an open circuit in the bridging con-

denser, this can be remedied by changmg it with one of the

other condensers. e
7. The service buzzer, due to its high inductive effect, will

disturb nearby telephone circuits if it is operated on a circuit

through a telephone switchboard. e
8. The service buzzer will work over leaky lines. e e
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9. To “break” the transmitting operator, the receiving

operator on a buzzerphone transmits three long dashes. e
10. The service buzzer and the buzzerphone each require

a different kind of procedure. e
11. The service buzzer uses one BA — 2 battery. -
12, Telephone and buzzer transmission can be carried on

simultaneously with a service buzzer. s
13. The service buzzer is an excellent instrument to use for

testing telephone circuits. e
14. Service buzzer communication cannot be made secret. ... ..
15. As a telegraph instrument, the service buzzer is the

most efficient yet developed for use over leaky lines. e
16. It requires two men to operate a service buzzer. el
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PROFICIENCY TEST NO. 1

This Proficiency Test is arranged in three parts as follows:
Part I (for Infantry and Field Artillery).
Part IT (for Infantry only).
Part III (for Field Artillery).

The questions in Part I are of a general nature and most of them
will apply to any unit using the Manual.

If the test is to be used for an Infantry unit, Part I and Part II
are used. If it is to be used for a Field Artillery unit Part I and
Part IIT are used. If it is to be used for a unit of any other arm,
the instructor should go through the test carefully and pick out the
questions that apply and use only those questions.

Part I
INFANTRY AND FIELD ARTILLERY

Directions.—Below are a number of sentences. Read each sentence
carefully and if what it says is true (correct) place a plus sign (+)
on the dotted line in the right margin. If what it says is not true
(incorrect), place a minus sign (—) on the dotted line.

1. It is never possible to talk over a circuit which is crossed
with another circuit. . - .- o ...

2. The body should be held well away from the pole when
climbing - - - i emeeaaas

3. Service buzzer communication is secret-_ .. .. ... _._._____.

4. When a central closes, the cable and line terminal strips
are usually removed and the circuits are spliced through._____..._.

5. Subscribers’ telephones are sometimes connected on the
ends of trunk circuits. - .- .. - .. . ___..__._.

6. Circuits are numbered according to the units they
770 0¥ -] U

7. When a lineman is descending a pole the safety should
be allowed to hang by one end until the ground has been
reached . . il

8. Test stations are operated by the construction detail .. .. .. .__.

9. The service buzzer will not work over ground return
CIrCUIbS . - - el

10. The wire pike is used by dismounted linemen when
recovering wire with a wire cart- - __ __ .. ____________ .. ....__.__.

11. When a circuit is being laid it is connected into the line
terminal strip by the switchboard operator__ .. __..__._..__ ... ___.
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12. If, when locating trouble on a circuit, a lineman finds

that the trouble is in the switchboard, he notifies the switch-~

board operator. The operating detail then clears the

trouble. . . e eaa
13. A circuit when it is laid should be tied in or anchored

securely near the initial terminal strip__ ... _____________________
14. Field or outpost wire should be laid w1th plenty of

slack . - .l iiaao--
15. A test station on a trunk line consists of one or more

terminal strips with the circuits connected into them .. _. .. ________
16. Climbers should be put on with the spurs on the inside

of the feet. e
17. A “cross” is often reported as such by the switchboard

operator because he can hear “cross talk”” on the circuit. e
18. Tie wires are used when tying in field or outpost wire to

knobs. e
19. The lineman’s belt should be worn tight around the

waist. R

Directions.—The following questions can be answered by a single
word or phrase. Write the answer on the dotted line at the right of
each question.

20. For what kind of communication is the service

buzzer used primarily % e
21. What is the meaning of the buzzerphone or

service buzzer procedure sign I M I't e
22. Who is responsible for locating and clearing

trouble on trunk lines? s
23. What instrument should be carried by field

linemen when going out on trouble? s

" 24. What is the strap called which a lineman uses,

when on a pole, in order that he may have both hands ,

free to work? e
25. When two or more circuits are laid along the

same route what is the installation called ¢ S,
26. What is the meaning of the service buzzer or

buzzerphone procedure sign K% e
27. What is apt to be the condition of long ground

return circuits? ‘ e
28. What is the map or diagram called on which is

shown the routes of trunk lines which are already laid

or are to be laid? S
29. What is a circuit called which connects two

centrals? s
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30. What is the meaning of the buzzerphone or
service buzzer procedure sign G#%

31. A test station is arranged so that it can be
converted into what?

32. What is the meaning of the buzzerphone or
service buzzer procedure sign V?%

33. What kind of tie is used when tying in the end
of a field wire circuit before connecting it to the
terminal strip?

34. When fitting linemen’s climbers on the leg the
upper end of the shank should rest about how far
below the joint of the knee?

35. By what means are circuits marked so that
linemen can identify them ?

36. What is the map or diagram which shows the
numbers assigned to circuits for identification pur-
poses?

37. Who is responsible for the upkeep of local
circuits ¢

38. What kind of circuit is one which consists of a
single conductor, the instruments on either end being
grounded ?

39. What code is used for the transmission of
service buzzer signals?

40. What is a circuit called which connects a
subscriber and a central ?

41. What does a lineman require in order to test
the condition of the wire on a spool?

42. When locating trouble on a local circuit, what
is tested first?

43. What is done to a splice in field or outpost
wire to prevent it from causing shorts or grounds?

Page No. 3

Directions.—Below are a number of unfinished statements each
followed by several numbered words or phrases, one of which correctly
completes the statement. Write the number of the word or phrase on

the dotted line at the right of each question.

44. When splicing twisted-pair field or outpost wire
(1) the joint is soldered.
(2) a Western Union splice is used. -

(3) the wires that have the tracer thread are spliced

together.
(4) a clove hitch is used.
(5) a staggered splice is never used.
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45. If a single circuit running from Brigade to Regiment
were numbered 301, the circuit running from Regiment to
one of its battalions might be numbered

(1) 401. (2) 302. (3) 310. (4) 351. (5) 301.
46. When a trunk circuit is being laid it is tagged at the
initial terminal strip by
(1) the switchboard operator. (2) a lineman.
(3) the communication officer.
(4) the chief of the wire section.
(5) a record clerk.
47. A central which has trunk lines connected to it but no
local subscribers is called a
(1) trunk central. (2) switching central.
(3) primary central.
(4) secondary central.
(5) telephone communication center.

48. When the conversation on one telephone circuit can be

heard on another circuit, the trouble is most likely
(1) a ground. (2) an open. (38) a short.
(4) a cross. (5) a return.

49. The kind of tie used by a field lineman when tying
in to trees, along the route, when laying outpost wire is
called &

(1) clove hitch. (2) timber hitch.
(3) bowline tie. (4) double half hitch.
(5) square-knot tie.
50. Linemen at test stations
(1) switch calls.
(2) make tests and patch circuits during trouble.
(3) supervise calls. (4) prevent trouble occurring.
(5) connect subscribers.
51. The greatest advantage of the service buzzer lies in its
(1) ability to work over poor circuits.
(2) ability to work over telephone circuits without
interference.
(3) speed of operation. (4) accuracy. (5) secrecy.

52. The spurs on a pair of climbers should be sharpened by

(1) grinding or filing the half round or outer side
(2) by grinding the flat or inner side.

(3) by heating and hammering to a point.

(4) by filing the point only.

(5) by placing in a lathe.
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53. The construction detail, when laying a circuit, is re-
sponsible for nothing further than that the circuit
(1) is laid. (2) is laid and tested.
(3) is laid, tested, and tagged
(4) is laid, tested, tagged, and connected to the line
terminal strip.
(5) is laid, tested, tagged, connected to the line
terminal strip, and jumpered to the switchboard

54. The small upper curved prong or hook on the pike is

used for
(1) placing wire overhead. (2) tying in.
(3) riding the loop.
(4) picking up wire from the ground. (5) testing.

55. When crossing over a road with a field circuit, the
wire should clear the road by at least

(1) 5feet. (2) 10 feet. (3) 8 feet.
(4) 40 feet. (5) 18 feet.

56. A line having a field telephone connected to it is in
trouble if when blowing in the transmitter, this sound can be
heard in the receiver, the trouble is

(1) a capacity. (2) a ground. (3) a cross.
(4) a short. (5) an open.
57. Twisted-pair field or outpost wire is attached to an
empty spool or reel by
(1) splicing the wire to the spool.
(2) a clove hitch around the spool.
(3) placing the ends through the hole in ghe side of
the spool and tying a knot.
(4) means of connectors. (5) a square knot tie.

58. If a ringing test is made with a type EE - 5 telephone
on a shorted circuit

(1) the buzzer will sound and the crank will turn hard.

(2) the buzzer will not sound and the crank will turn
hard.

(3) the buzzer will sound and the crank will turn easﬂy.

(4) the buzzer will not sound and the crank will turn

easily.
(5) the crank will turn easily.
59. The switchboard operator gets into communication
with a lineman at a test station by .
(1) calling him on a special circuit.
(2) by messenger.
(3) by ringing three rings on the control circuit.
(4) buzzer. (5) waiting until the lineman reports in.
225
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60. When a circuit is being laid, it should at turns or
corners always be
(1) tested. (2) tagged. (3) placed overhead.
(4) tied in. (5) placed under ground.
61. The kind of splice used in field or outpost wire is
(1) Western Union. (2) three wire. (3) square knot.
(4) clove hitch. (5) sleeve.
62. The kind of tie used by a field lineman when tying in
to a knob while laying twisted-pair field wire is
(1) aclove hitch. (2) a Western Union tie.
(3) a three-wire tie. (4) a square-knot tie.
(5) a bowline tie.
63. Wire is attached to a partly filled spool or reel by
(1) splicing it to the wire on the spool.
(2) putting the ends through the hole in the side of
the spool.
(3) making a clove hitch around the spool.
(4) tying it to the wire on the spool.
(5) means of connectors.

64. The ends of the wire on a spool are placed through the

hole in the side of a spool to provide for
(1) Securing the ends. (2) tagging the wire.
(3) identifying the wire. (4) testing the wire.
(5) refilling the spool.

65. If two circuits from Brigade to Regiment were num-
bered 501 and 502, a lateral circuit from Regiment to a regi-
ment on its flank rgight be numbered

(1) 601. (2) 515. (3) 610. (4) 01. (5) 650.

66. When a lineman, who has been ordered to lay a circuit,

completes his job, he reports the circuit installed to the
(1) chief lineman. (2) chief of construction detail.
(3) communications officer. (4) message center.
(5) switchboard operator.

67. A lineman at a field test station should be equipped

with
(1) a testing bridge. (2) a wire cart.
(3) a monocord switchboard.
(4) a wire chief’s testing equipment.
(5) a type EE — 5 telephone.

68. Test stations are located

(1) on trunk lines. (2) on bare wire lines only.
(3) on local circuits.
(4) only between sections of the wire net.
(5) at centrals.
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69. The code used in service buzzer or buzzerphone tele-
graph communication is the
(1) International Morse Code. (2) telephone code.
(3) Division Field Code. (4) telegraph code.
(5) Radio Service Code.
70. Field or outpost wire should always be
(1) strung overhead. (2) laid taut. (3) laid slack.
(4) tied into knobs on posts. (5) placed under-
ground.

Directions.—Below are a number of problems. Read the directions
pertaining to each and perform the exercise required.

71. The figure below represents a test station on a trunk circuit
with the connections incomplete. Draw the necessary lines to show
how the circuit should be connected into the terminal strip.

Fig. 19-1G

72. The figure below is a circuit diagram showing three circuits
between Maaic and MoOBILE centrals. - All three circuits are out of
order due to faults as indicated in the figure. Draw the necessary
lines to show how the circuits could be patched through at the test
stations in order to provide one through circuit.

Town vi
MAGIC 3;".,\ . TEST /y?gr> TE%LT éfw"s MOBILE
402 7502 z
403 L 503

RL-p-2503
Fig. 20 -IG
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73. The figures below represent lineman’s climbers on which the

spurs have been sharpened. Indicate by drawing a circle around it,
which one of these has been sharpened correctly.

\ \

RL-P-2504
Fig. 21 -1G

74. Below is a line route map. The section of the wire net be-
tween Brigade and Regiment is “Section 3.” The code names of
units is as follows: Regiment—MODERN, right Battalion—Moagur,
.and left Battalion—Monmawk. Draw a circuit diagram of the net.

Fig. 22 - IG

75. Complete the diagram below showing how the local telephone
should be connected into the switchboard on a ground return circuit.

Coble Térmmoal Line Terminal
Syrio

1val = — loco/
v = ‘2| voahone
Ho—t —
H —
H —
{g =

;7%;9“,’,’:5" AL-P-2506

Fig. 23 - 16
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76. What kind of tie is shown in the figure below?

e ll)

Fig. 24 - 1G
77. What kind of tie is shown in the figure below?

(e 0))

Uinper®”’

RL-P-2508
Fig. 26 - IG

78. The figure below represents a splice in a twisted-pair wire.
Is the splice made properly? If not, what is wrong with it$
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79. The diagrams below represent two splices made in a piece of
outpost wire seized with copper wire with the tape omitted. Draw
a circle around the splice which is made correctly.

80. The diagram below is a circuit diagram showing a Brigade
and two Regiments. Is this diagram correct? If there are any

errors, what are they? G —
MOGUL
q
MODERN 401 «
402 an_ﬁ
403
mHAWK RU-P-264
Fig. 28 - IG
Parr I1

INFANTRY ONLY

Directions.—Below are a number of sentences. Read each sentence
carefully and if what it says is true (correct) place a plus sign (+)
on the dotted line in the right margin. If what it says is not true
(incorrect), place a minus sign (—) on the dotted line.

81. The buzzerphone is primarily a telephone instrument. .. .. ..
82. If the buzzerphone does not work, the microphones

should be adjusted. I
83. The universal test set can be used to measure the volt-

age of a battery.
84. When a spool on the pack reel cart is emptied, it can

either be refilled or replaced with a full spool. e
85. When recovering wire with a wire cart, a loop of the

wire must always be kept behind the cart. e
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86. The detail for a pack reel cart should be increased by

one man for testing purposes when the circuit does not begin

at a switchboard. ceeee
87. The buzzerphone will work well over “leaky” lines. .. ._..
88. When recovering wire with a wire cart, the wire should

be wound on the reel loosely. R
89. The buzzerphones can be used on a telephone circuit in

addition to straight telephone communication. e
90. One circuit can be laid and another recovered simultane-

ously with the pack reel cart.
91. One circuit could be laid and another recovered

simultaneously with the two-horse wire cart. s
92. The reels on a wire cart operate independently of each

other. Ceees
93. The pike is used by pike men for tying in field or out-

post wire. e
94. If the reels on a wire cart get to spinning too fast when

laying wire, they are braked by throwing them in gear. -~ _____.
95. A good method of filling a reel on the two-horse wire

cart from a commercial spool is to raise one wheel of the cart

from the ground, throw the reel in gear, and turn the cart

wheel, winding in the wire. -
96. When filling a reel on a two-horse wire cart, the reel is

turned so that the wire goes on from the bottom. e
97. The universal test set can be used to measure the

inductance of a circuit. e e
98. The spools of a pack reel cart are mechanically rotated. _____.
99. Only one circuit can be laid at a time with the pack reel

cart. .
100. The universal test set can be used to measure the

resistance of a circuit. -

Directions.—Each of the following questions can be answered by
a single word or phrase. Write the answer on the dotted line at right
of each question.

101. What piece of wire-laying equipmentissobuilt .. ... __.__.

that it can be ‘“knocked down” for packing on an

animal for transportation?
102. How many spools on a type RL — 16 reel cart? ____________.
103. What can a buzzerphone be used for in addi-

tion to being used for telegraph communication ? SR
104. What do mounted men use to guide wire on

the reels or drums of a wire cart? S
105. How are the reels of a wire cart rotated when

recovering wire$
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106. How many reels are there on the two-horse

wire cart ? ecemeeaon
107. The inside ends of a spool of twisted-pair wire

are shorted together and a type EE — 4 telephone is

connected to the other end. What is the trouble

when a ringing test is made and the bell rings, and

the crank turns easily ? R
108. How many pikemen in the two-horse wire-

cart detail? ool

Directions.—Below are a number of unfinished statements each
followed by several numbered words or phrases, one of which cor-
rectly completes the statement. Write the number of this word or
phrase on the dotted line at the right of each question.

109. The quality which buzzerphone communication has
that makes it suited for use in forward areas is
(1) speed. (2) secrecy. (3) accuracy.
(4) simplicity. (5) brevity. m—— e
110. In order to simplex a circuit, the piece of apparatus
required is a
(1) terminal strip. (2) simplexing telephone.
(3) double pole switch. (4) repeating coil.
(5) double transmitter. I
111. The advantage of simplexing a circuit is that
(1) noise is eliminated. (2) transmission is better.
(3) communication is quicker.
(4) service buzzers can be used on telephone circuits.
(5) another channel of communication is provided. ___.__._
112. The detail which includes men equipped with a pike is
(1) the pack reel-cart detail. (2) breast-reel detail.
(3) operating detail. (4) test-station detail.
(5) the wire-cart detail. S
113. When a buzzerphone is connected to a telephone
circuit by means of a repeating coil so that the circuit can be
used for telephone and buzzerphone at the same time, the
cirouit is said to be v
(1) grounded. (2) phantomed. (3) simplexed.
(4) repeated. (5) double connected. NP
114. On the two-horse wire cart each of the pedals which
are located at the center of the footboard acts as a
(1) clutch for one of the reels only.
(2) brake for one of the reels only.
(3) gear shift for one of the reels.
(4) clutch and brake for one of the reels.
(5) brake for the cart wheel. : e
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115. The spools on a pack reel cart
(1) are mechanically rotated. (2) are removable.
(3) operate independently of each other.
(4) hold about 2 miles of wire.
(5) are normally kept in gear. R
116. When completely filled with outpost wire, the pack
reel cart holds approximately
(1) Y4 mile. (2) 5 miles. (3) 1 mile.
(4) 2 miles. (5) 1% mile. ——ea-
117. The number of men in the two-horse wire-cart detail
for laying a single circuit is -
(1) four. (2) seven. (3) two. (4) six. (5) five. _.__..
118. The reels on a two-horse wire cart are thrown out of
gear by means of ’
(1) the pedals on the footboard. (2) the clutch pedal.
(3) the foot-brake lever. (4) the hand crank.
(5) levers in the rear of the cart. : e
119. The approximate amount of outpost wire that a two-
horse wire cart will hold is
(1) 234 miles. (2) 4 miles. (3) 14 mile.
(4) 3% miles. (5) 10 miles. emea
120. The number of keys on a universal test set is
(1) one. (2) two. (3) three. (4) four. (5) five. _.._..
121. The number of men in the detail for operating a pack
reel cart is
(1) 2linemen and 1 N. C. O. (2) 2 linemen.
(3) 1 lineman and 1 N. C. O.
(4) 3 linemen and 1 N. C. O. .
(5) 2linemen and 2 N. C. O.’s. cemee
122. The number of men in the two-horse wire-cart detail
for recovering a circuit is
(1) four. (2) two. (3) seven. (4) five. (5) six. - ___..._.

Part III
FIELD ARTILLERY ONLY

Directions.—Below are a number of sentences. Read each sentence
carefully and if what it says is true (correct) place a plus sign (+) on
the dotted line in the right margin. If what it says is not true (in-
correct), place & minus sign (—) on the dotted line.

81. Signal Corpox:al No. 1 is in charge of the reel cart. e
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-82. When a drum on the artillery reel is emptied, it can be

replaced with a full drum. .
83. The drums on a artillery reel can be filled by using a

hand crank to turn the drums. R
84. The drums of an artillery reel recover wire independ-

ently of each other. e
85. The drum of a battery reel can be braked while the

drum is in gear. e
86. When filling a drum on the artillery reel cart, the drum

is turned so that the wire goes on from the bottom of the drum. .. _. ..
87. Only one circuit can be laid at a time with a battery

reel cart. SR
88. The drums of a battery reel cart are mechanically ro-

tated. e
89. One circuit could be laid and another recovered

simultaneously with an artillery reel cart. e
90. The drums on an artillery reel operate independently

of each other when laying wire. e
91. The pike is used by lineguards for tying in field or out-

post wire. eeeees
92. If the nets on a reel cart get to spinning too fast, when

laying wire, they are slowed up by throwing them in gear. ___. ..
93. A good method of filling a drum on the artillery reel

cart from a commercial spool is to raise the right wheel of

the reel from the ground, throw the drum in gear, and turn

the cart wheel, reeling up the wire. , e
94. When recovering wire with a reel cart, a loop of the

wire must always be kept behind the cart. e
95. The detail for an artillery reel should be increased by

one lineguard when laying two wires simultaneously. e
96. The breast reel carries one mile of twisted-pair outpost

wire. e
97. When recovering wire with a reel cart, the wire should

be wound on the drum loosely. e
98. Two circuits can be laid simultaneously with the breast

reel. e
99. Two circuits can be laid simultaneously with the

battery reel cart. e
100. Only one man is required to lay a circuit with a breast

reel, type RL - 9. 3 -
101. The spool on the breast reel is removable. s
102. When recovering wire, the breast reel is carried on

the back. ) e
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Directions.—The following questions can be answered by a single
word or phrase. Write the answer on the dotted line at the right of
each question.

103. When recovering wire with a reel cart, with
what is the wire guided onto the drum? S,

104. When recovering wire with an artillery reel,
how are the drums rotated ? ‘ S

105. When the inside ends of a spool of twisted-
pair wire are shorted together and a type EE -5
telephone connected to the outside ends, if the
‘magneto crank turns-easily, what is the trouble
on the wire on the spool? e

106. How many drums on a battery reel cart? .

107. How many wiremen in a reel cart detail e

108. When a breast reel is adjusted on the back,
on which side should the crank be? e

109. When laying wire, the breast reel is carried
where?

Directions.—Below are a number of unfinished statements each
followed by several numbered words or phrases, one of which correctly
completes the statement. Write the number of this word or phrase
on the dotted line at the right of each question.

110. When completely filled with twisted-pair outpost
wire, the battery reel holds about
(1) 2% miles. (2) 1)4{ miles. (3) 4 miles.
(4) 5 miles. (5) 10 miles. e -
111. In order to recover wire with an artillery reel cart,
the
(1) clutch handwheel must be turned counterclock-
wise. e
(2) clutch handwheel must be turned clockwise.
(3) drum clutch rod must be thrown out.
(4) foot pedal must be pressed down.
(5) drum must be turned by hand. -
112. The number of men, exclusive of drivers, necessary
to recover a circuit with an artillery reel is
(1) four. (2) seven. (3) three. (4) ten. (5) five. .. .. _.
113. The number of men, exclusive of drivers, used in lay-
ing wire with a battery reel cart is »
(1) three. (2) four. (3) seven. (4) ten. -
114. The approximate amount of twisted-pair outpost
wire that an artillery reel will hold is
(1) 114 miles. (2) 4 miles. (3) 6 miles.
(4) 2% miles. (5) 10 miles.
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Pror1 115. The drums o an artillery ree] are thrown out of gear
Page by means of the :
(1) foot pedal. (2) clutch. (3) hand Jever,
] (4) crank, (5) guide.

116. The number ¢ en, exclusive of drivers, yseq in lay-
Ing a single circuit With ap artillery ree] jg

(1) laying wire with the breast ree]

(2) splicing outpost wire. (3 Placing wire overhead.

@) tying in, (5) testing wire, -
119. If a’type EE - 5 telephone js Connected to g shorted

receiver.,
(3) the magneto handle turns easily,
(4) the circuit is grounded. (5) the bell wil ring,
120. The foot Pedal on the artillery pree] Operates the

(1) clutch. (2) brake for the right drum
(3) brake for the reel cart,

(4) brake for the left drum, (5) gear shift,

e RN
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