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17th Annual

Prize Essay Competition

PRIZES

First Prize $125.00

Second Prize $ 75.00

CONDITIONS

(a) Subject to be chosen by competitor, discussing some phaseof
policy, tactics, or technique involved in the efficient
accom-plishment of the mission of Coast Artillery.

(b) Competition will be open to all readers of the JOURNAL.

(e) Award will be made by a committee of award, consistingof
three persons, to be nominated by the Editor. If no essaysubmitted
seems to the committee worthy of a prize, none willbe awarded.
Honorable mention may be made of any essaysubmitted which seems to
the committee worthy thereof, but towhich a prize is not
awarded.

(d) All essays entered in the competition will become
theproperty of the COASTARTILLERYJOURNAL.These will be pub-

lished, if valuable and interesting to JOURNALreaders.

(e) Copy must be typewritten, with lines double spaced, onone
side of the paper only, and must be submitted in triplicate.If
illustrations are included, one of the three copies thereof mustbe
in the form of drawings, tracings, or photographs (not blue-prints
nor brown-prints).

(f) Copy must contain nothing to indicate its authorship,

must be signed with a nom de plume, and must be accompaniedby a
sealed envelope containing this nom de plume and the nameof the
writer. This envelope will remain in the hands of theEditor of the
JOURNALand, after award has been made by theConnnittee, will be
opened in the presence of the ExecutiveOfficer, Third Coast
Artillery District.

(g) Copy must be received on, or hefore December 31, 1926.It
must be addressed COASTARTILLERYJOURNALand the envelopesmust bear
the notation, "Essay Competition."
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ADVERTISEMENTS

Radiolas $15 to $575ReA Loudspeakers $18 to $245

Convenient Time payment may

be arranged

RADIOLAS-

ReA LOUDSPEAKERS

and ReA ACCESSORIES

W E are glad to announce thatwe have been selected by the

Radio Corporation of America to

sell and service RADIOLAS. RCA

LOUDSPEAKERS, and RCA

ACCESSORtES

Fort Monroe, Virginia

EV ER YTH I~G IN R AD IO

..

..THE BOOI(SHOP

Bridge by Radio

Every Tuesday, 10 P. M., E. T.,

fromWEAF, WSAI, KSD, WCAE, WCCO, WEAR, WEEI, WFI, WGN,

WGR, WJAR, WOC, WRC, WTAG. WWJ.

See newspapers for broadcasting time of following stations

KPRC, WFAA, 'YS:\IB, WOAW, WDAF, "'SOE. KGW, KGO,

WSB, W:\lC, KOA, KHJ, KFOA, WDBO, WDAE,

CHXC, SKXC.

Free! Hands to be held in futuregames and complete report ofeach
game as broadcast. Address

THE U. S. PLAYING CARD COMPANYCINCINNATI, OHIO, U. S. A.

WHEN WRITING AD\'ERTISERS PLEASE ~IENTION THE CO.~ST ARTILLERY
JOURNAL


	
7/31/2019 Coast Artillery Journal - Nov 1926

4/114

ADVERTISEMENTS

~YW.I~~,:~HAPPY HOM E FURNISHERSDIETRICH'S PLACE at Newport
News

Will be always the Leading Restaurant of the Peninsula

D O W N S OU T H C O O KE RY

Keep your shoes

looking like new

by using

DYAXSHlXE

consistently.

:'1ore than fifty

good shines in

every fifty.cent

bottle.

BARTOX'S

DYAXSHIXE

A PLACE BECO~IINC TO PERSO:;S OF CULTURE

IS YOUIt PAY INSUltED?

HAVE YOU AN AUTOl\IOBlLE?

A short time ago a lieutenant of the army

struC'k a pedestrian and broke his arm. Suit

was immediately flied.

As the lieutenant was a member of this 8550-

ciation and carried our public liability insurance,

we paid the 1088. The affair cost the Associa-tion about
12000.00.

If you are not protected for public liability.

write to U8.

This is the most dangerous of all risks. We

protect you aga\n~t it at a cost that is sur-

prisingly low. If ~.OU injure someone we relieve

)"OU of all worry, trouble, 1058 of time and ex-

pense with association attorneys and association

money.

Don't negl.ct this important matter.

Examine your policy or. if ,you haven't one,

write us, gh.ing description of your car. for

rates.

l\IAXUFACTURED BY

BARTON i\IAi'\UF ACTURING

COi\IPAi'\Y

ST. LOUIS, 1\10.

UNITED SEHnCES AUTOl\IOBILE

ASSOCIATION

Fort Sam Houston. Texas

NEW YORK CHICAGO PARIS

An}' Book in Print

BOOKSELLERS, ENGRAVERS AND STATIONERSF and 12th Streets
Telephone l\lain 861 Washington, D. C.

WHE:i WRITI:;C ADVERTISERSPLEASE ME:;T10:; THE COAST ARTILLERY
JOUR:'iAL
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THE PURITAN CONFECTIONERY ' ~~J~TO~~~RgOOJ.PURE HOME MADE
CANDIES AND ICE CREAM

Home Made After-Dinner Mints, Salted Almonds, and Whipping

Cream a Specialty PHONE 856

I. LIPMAN & COMPANY 33rd St. and Virginia Ave.NEWPORT NEWS,
VA.

ARMY ANDNAVY SURPLUS EQUIPMENT

PLUMBING AND MARINE HARDWARE AT REDUCED PRICES

I SELL LIFE INSURANCEDue to low first cost and elimination of
interest charges, mine is

the cheapest obtainable contract carrying disability income
and

double benefit for accident.

An educational contract will pay your boy (or girl) $100 a
month

for four years whether you are alive or dead when he (or
she)

l'E>achescollege age.

If~-ou need something similar to your war time insurance
(but

pa~-able in a lump sum), I can give you a five year term
policy

with disability and additional benefits at the following rates
per

lllonth per thousand:

Age 25 $ .89

Age 45 1.46

Age 35 $1.01

Age 55 2.38

LAWRENCE C. CRAWFORDMAJOR, U. S. A., Retired

601 Woodward Building WASHINGTON, D. C.

BROADWAY DEPARTMENT STORE ~ ~ ~ o W a s ~ ~ : < > ~I.~

DRY GOODS, NOTIONS, ME~ S FURl'I/ISHINGS

HOUSE FlJRl'IilSHINGS

EXCLliSIVE READY-TO-WE...I\R AGENTS FOR McCALL'S PATTEILWS

PHO)lE 736

BLOXOM: BROTHERSWHOLESALE FRUITS A.1\ 'D PRODUCE

23 MELLE:"i STREET PHOEBUS, VIRGINIA

WHES WRITI'XG ADYERTISERS PLEASE :llE'XTIO:X THE COAST ARTILLERY
JOUl:'UL
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L. M. NEWCOMBPresident

ADVERTISEMENTS

G. K. VANDERSLICEVice-President

THE OLD POINT NATIONAL BANKPHOEBUS, VIRGINIA

ForeignExchange

Safe DepDsitBoxes

TravelersChecks

YOUR NEAREST NATIOKAL BAKK

and

U.s. GOVER:'{MENT DEPOSITARY

WE CAN HANDLE YOUR ACCOUNT

SATISFACTORILY TO YOU

Four Per Cent Paidon Savings

Call on us for anything in regard to Banking

P. M:cK. JOHNSON, Cashier

Depositary of the U. S. Government

THE FIRST NATIONAL BANKOF HAMPTON, VIRGINIA

Capital ...

Surplus and Profits (earned) over

Total Resources over .

$ 50,000.00

100,000.00

1,900,000.00

CONSERVATIVE

STRONG

ACCOMMODA TING

H. H. KIMBERLY, President

R. C. WINNE, CashierP. J. DRUMMOND, Assistant CashierJ. C.
ROBINSON, Vice-President

4% Ib~EREST ON SAVINGS Accouj\j~S

WHEN WRITING ADVERTISERSPLEASE 3-1E:-iTIOXTHE COAST ARTILLERY
JOURNAL
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THE COAST ARTILLERY JOURNAL

Volume 65 NOVEMBER, 1926 Number 5

General Principles of Military Pedagogy

By LIEUTENANT COLONEL W. H. WILSON, C. A. C.

INTRODUCTION

UNDERthe National Defense Act all officers of the three
compo-nents of the Army of the United States are instructors in the
armyschool system. They instruct officersand soldiers of their own
arm and

of the National Guard, officers and prospective officers of the
Reserve

and of the Training Corps, and members of the C. M. T. C. No
matterhow highly trained an officer may be, unless he can impart
his know-

ledge to others and guide and direct their training his general
efficiency

is much impaired. The successful operation of the Act depends,
first,

upon the uniformity of instruction, and second, upon cooperation
and

teamwork on the part of all instructors. Most instructors teach
exactly

as they were taught. They derive their ideas of teaching methods
from

their own experiences in schools and colleges where the courses
are

seldom of a very applicatory nature. The transition from the
methodsof instruction used in our colleges to the applicatory
system prescribed

for the army requires a special effort. In view of this fact it
is be-

lieved essential that the students in the army be given at least
the

essential principles of pedagogy.

The following limited definitions apply to the matter in
hand:

a. Psychology.-The scientific study of the mental processes
of

human beings.

b. Education.- The production of useful changes in human
beings

comprising changes in knowledge, in ideals, and in skilL

c. Pedagogy.-The theory of education and the application of

that theory to secure the best results in instruction and
training.

By analyzing the psychology of education, the theory of
education

may he formulated; that is, by knowing with what, by what, and
how

the human being learns, methods may he developed for
facilitating the

processes and later applied. The "with what" is the individual's
native

equipment, inherited and acquired. The "by what" is experience,
actual

[-ID5]
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or hypothetical. The "how" is meditation and consideration,
conscious

or unconscious, of cause and effect. Consideration of the
foregoing

separates our study into three general divisions:a. The native
equipment of the human being,

b. The psychology of learning, and

c. Pedagogy.

THE NATIVE EQUIPMENT OF THE HUMAN BEING

By native equipment of the human being is meant the stock of

inherited or acquired responses and abilities. They may be
divided into

three types, namely, reflexes, instincts, and capacities. The
types mergeone into another and the distinctions between them are
primarily of

definiteness and complexity rather than differences. An example
of an

instinctive response is the closing of the eyes on the sudden
approach

of an object; another is the instinct to get food when hungry.
These

are inherited responses and are done without prior experience
and

training. They need not be learned. Reflexes are simpler forms
of

reaction usually involving a limited set of muscles and
occurring in

response to precise stimuli.Capacities are distinguished from
reflexes and instincts in being

general mental abilities rather than specific motor responses,
and in

referring primarily to the native mental equipment such as the
powers

of sensation, perception, retention, attention, imagination, and
all the

varied complex psychic processes. It will be recognized
immediately

that, especially under the third type--capacities, the
differences be-

tween individuals are quantitative rather than qualitative.
These differ-

ences may he very great. Measurements or tests of
considerablenumbers of persons have been made, with results showing
that the best

individuals could do from twice to twenty-five times the work of
the

poorest of the group or could do the same work from twice to
twenty-

five times as well.

The investigation of this problem in recent Jears has brought
out

the fact that the differences among human beings are very much
greater

than had been commonly thought. The conspicuous feature about
the

nature of the distribution of mental abilities is the general
shape of the

distribution curve. This indicates that the large majority of
individuals

cluster about the center, with approximately equal numbers of
superior

abilities on the one side and inferior on the other side of the
middle.

If we designate the middle section as the middle group, the one
at the

right as the upper group, and the one at the left as the lower
group,

we find that approximately 66;1: of all persons fall into the
middle

third, 17;1: into the upper one-third, and I (~C into the lower
one-

third of the range of capacities. In other words, this
distribution


	
7/31/2019 Coast Artillery Journal - Nov 1926

10/114

MILITARY PEDAGOGY 407

curve closely resembles that of the probability curve, and this
re-

semblance is exceedingly useful, when intelligently employed, in
aU

school measurements.

THE PSYCHOLOGY OF LEARNING

The psychology of learning is the study of the processes by
which a

human being, with his native equipment, inherited or acquired,
learns

or acquires knowledge or skill. Probably aU forms of learning
can

be reduced to one relatively simple schematic type. Reception of
im-

pressions through the senses; assimilation, analysis, and
combination

of processes in the mind; and redirection of impulses to produce
a

reaction; in brief, stimulus, association, response.
Discrimination and

decision are involved. Discrimination sets aside the
associations inap-

propriate to the problem, and decision selects subtraction as
the prin-

ciple involved and applies it to get the required answer.

All learning, even including reasoning, is probably of the
same

fundamental type, and may be described in the same general
schematic

manner. Facts are read in a book, heard announced by the
teacher,

or observed. These sensory impressions are a;sociated,
separated, and

combined in various ways, and in the course of time usually lead
to

some reaction either of speech or of some larger muscular
activity.

Association is the basis of the process, but there is also
dissociation

or the separation from one another of the various
char1;1Cteristicswhich

make up the complex. These, together, are usually spoken of as
learn-

ing by analysis and abstraction. When complete, the process of
analysis

and abstraction makes possible the reaction to parts of
situations rather

than to wholes and is clearly an enormous advantage over
simple

associative learning. One association properly attached to the
signifi-

cant part of the situation may function without any further
effort in a

great variety of similar but otherwise entirely novel
situations. This

is probably the essence of reasoning and its realization and
application

are a great part of education.

All reasoni~g may be classed as inductive or deductive. These
fre-

quently encountered but often hazily accepted terms should be
under-

stood in order that student or instructor may know by what road
he is

advancing. Induction is reasoning from the particular to the
general.From the fact that the sun rose this morning we may reason
inductively

that the sun rises every morning. Deduction is reasoning from
the

general to the particular. Accepting the laws of grm,-itation,we
deduce

that water will not run up hill.

In the last analysis all knowledge is inductively acquired since
we

have no contact with our surroundings other than through our
five
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senses, but the value of deduction has been pointed out, for the
method

of analysis and abstraction consists essentially of deducing the
approp-

riate reaction from a generality after having analyzed the
generality outof the specific case.

The rate and progress of learning may be expressed in terms of
the

amount of work done per unit of time or in terms of time
required per

unit of work. Usually time is chosen as the abscissa and. the
amount

accomplished as the ordinate. The resulting graph is the curve
of

learning. Such curves seem to have in common two general
charac-

teristics: first, an initial period of rapid progress, and
second, succes-

sive periods of little or no progress, called plateaus, each
followed by

a period of rapid progress. The early period of rapid progress
may

be due to:

a. The fact that the first elements of a new set of materials or
a

new set of associations may be picked up rather easily and
quickly

because of their relative simplicity;

b. The probability that the first stage of practice in a new
type of

learning makes available various elements or activities already
in the

possession of the learner;

c. The initial zeal in commencing a new task;d. The large
opportunity for progress at the beginning.

Plateaus in the curve may be due to lagging in energy, to loss
of

attention, interest, and effort, to fatigue, to periods of
mechanization,

etc. Later rapid progress may be due to recuperation of
physical

energy, attention, interest, or effort, to the acquisition of
new methods

of learning or of doing the task concerned, or to better use of
the

associative bonds made automatic by the preceding study or
practice.

As the plateaus are usually not desirable, effort should be made
toeliminate them:

a. By removing and preventing the conditions which bring
them

about, and

b. By providing additional stimuli at the points at which
they

occur. Occasionally, however,the plateau indicates only an
apparent lack

of progress, the real progress being internal, so to speak, and
consisting

of a development of automatization of associations and
responses. In

these cases the plateaus are followed by rapid rises to the
curve.Many memory studies have been made, usually to c
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twice a day for six days gave the greatest progress; twenty
minutes

once a day for six days gave nearly as much; forty minutes once
a day

for three days gave considerably less progress; and one hundred
and

twenty minutes at one time produce scarcely half as much
progress as

the ten or twenty-minute periods.

The rate of forgetting has been measured by ascertaining the
time

required to relearn material at different intervals after the
original

memorizing. The curves of forgetting show a very rapid decline
at first

followed by a more gradual decline later. Ebbinghams found that
he

forgot as much in the first twenty minutes as in the following
thirty

days. Others forgot as much in the first two days as in the next
twenty-

five days. The experimental work in forgetting is too limited,
as yet, to

permit of much definite application in practical procedure. The
one

suggestion that might possibly be made would be that since the
rate

of forgetting is very rapid at first and more gradual later on
it would

probably be advantageous to have relearning of material come
fre-

quently at first and more rarely later on.

In general, concentration, effort, and zeal are required and
must be

maintained if the learner is to make consistent progress.
Specific prac-

tice in the functions to be improved has yielded striking
amounts ofimprovement. Definite knowledge of success inspires pride
and satis-

faction in accomplishment. Definite knowledge of errors made
inspires

the determination not to make the same ones and again thereby
results

in improvement.

As a result of the different factors just discussed the
following rules

for study may be laid down:

1. Keep in good physical condition.

2. Attend to, remove, or treat physical defects that often
handicapmental activity, such as defective eyesight, defective
hearing, de-

fective teeth, adenoids, obstructed breathing.

3. See that external conditions of work (light, temperature,
humid-

ity, clothing, chair, des~, etc.) are favorable to study.

4. Form a place-study habit.

5. Form a time-study habit.

6. When possible, prepare the advance assignment in a given
sub-

ject directly after the day's recitation in it.7. Begin work
promptly.

8. Take on the attitude of attention.

9. Work intensely while working; concentrate.

10. But do not let intense application become fluster or
worry.

n. Work with the intent to learn and to remember.12. Seek a
motive or, better, several motives.

13. Get rid of the idea that you are working for the
teacher.
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14. Do not apply for help until you have to.

15. Have a clear notion of the aim.

16. Before beginning the advance work, review rapidly the
previous

lesson.

17. Make a rapid preliminary survey of the assigned
material.

18. Find out by trial whether you succeed better by begianing
with

the hardest or with the easiest task when confronted with
several

tasks of unequal difficulty.

19. In general, use in your studying the form of activity that
will

later be demanded when the material is used.

20. Give most time and attention to the weak points in your
know-

ledge or technique.

21. Carry the learning of all important items beyond the point
neces-

sary for immediate recall.

22. Pass daily judgment as to the relative degree of importance
of

items that are brought before you, and lay special stress on
the

permanent fixing of those items that are vital and
fundamental.

23. When a given bit of information is clearly of subordinate
im-

portance and useful only for the time being, you are
warranted

in giving to it only sufficient attention to hold it over the
timein question.

24. Make the duration of your periods of study long enough
to

utilize "warming up" but not so long as to suffer weariness
or

fatigue.

25. When drill or repetition is necessary, distribute over more
than

one period the time given to a specified learning.

26. When you interrupt work, not only stop at a natural break,
but

also leave a cue for its quick resumption.27. After intensive
application, especially to new material, pause

for a time and let your mind he fallow before taking np any-

thing else..

28. Lse various devices to compel yourself to think oyer your
work.

29. Form the habit of working out your own concrete examples
of

all general rules and principles.

30. Fmm the habit of mentally reviewing every paragraph as
soon

as you have read it.

31. Do not hesitate to mark up your ov.-nbooks to make the
essen-

tial ideas stand out visibly.

32. "Whene...-eryour desire is to master material that is at all
exten-

sive and complex, make an outline. If you also wish to
retain

this material, commit the outline to memory.

33. In all work apply your knowledge as much as possible and
as

soon as possible.
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34. Do not hesitate to commit to memory verbatim such
materials

as definitions of technical terms, formulas, dates, and
outlines,

always provided, of course, that you also understand them.

35. When the material to be memorized presents no obvious
rational

associations, it is perfectly legitimate to invent some
artificial

scheme for learning and recalling it.

PEDAGOGY

One of the most common errors of the untrained instructor is
to

imagine that telling is teaching. Telling, in some form, is a
necessarypart of instruction, but the student must use the
information he has

been given before he has really learned anything. He must
either

apply it in thought or he must do something with it. l'\either
is the

ability of the student to tell the instructor about something
very good

evidence that he understands the thing or can do it. He may
simply

be using his memory without any real knowledge of the subject.
The

untrained instructor often asks the student whether he
understands,

and accepts the student's answer of "Yes" as evidence that he
has put

the instruction over. Frequently the student answers "Yes" under
such

circumstances because he wants to appear well in the eyes of his
fellow

students or of the instructor. He may have missed. the point of
the

lesson entirely. Also, the measure of effectiveness of teaching
is not

merely that at the end of the teaching period the student has
grasped

the new ideas or is able to do the new piece of work. Perhaps
these

results may be accomplished with much less expenditure of time
and

effort on the part of both instructor and student.

The good instructor must be able to analyze his subject and
decide

what the student must know and be able to do to be regarded as
pro-

ficient; he must be able to break up his subject into proper
teaching

units and to arrange these units so that the mastery of one
makes easier

the mastery of those to follow; he must be able to plan each
day's work

so as to avoid lost motion, to conduct the class so as to avoid
confusion,

to keep up rue interest, and to put over the instruction rapidly
and

effectively; and he must be able to measure the results of his
work.

As a preliminary to building up a course in any subject the
auswersto the following questions should be obtained:

a. What are the training objectives of the students who are to
take

the course?

b. What is the average capacity of these students and how
much

previous training along similar lines have they had?

c. What analysis of the subject matter has already been made
by

other similar schools?
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d. What is the common opinion of other instructors who have

taught similar subjects as to the objective and the analysis
into teach-

ing units?Having this information available, the first thing to
do is to list all

of the things which the student must be taught in order to have
a com-

plete knowledge of the subject, or as complete a knowledge as
the

objective of the course calls for. These things should be listed
as

"know" and "do" things, and should be arranged in what is
believed

to be the best and most logical sequence. The best order for
teaching

units can only be determined by actual trial. Preparation of a
course

of instruction cannot be begun and completed at a desk-the
coursemust be tried out on a class before it leaves the
experimental stage;

it never leaves the improvement stage.

In doing this work the instructor must, of course, use his
own

knowledge of the subject, but he should get as much help as
possible

from others who have a thorough knowledge of it, since one man
will

seldom list all of the essentials no matter how good he himself
may be.

Too much dependence is apt to be placed on hooks. We resort to
books

so frequently that "it is written" has come to mean "it is
true." To plana course by dividing the number of pages in a text by
the number of

lesson periods, assigning the resulting number of pages as a
lesson, is

hopelessly wrong but frequently done.

There are four principal steps in the teaching operation when
the

applicatory method is employed. They may be called
linking-up,

presentation, application, and testing. These steps are always
carried

out in the order stated. The instructor must control and direct
the in-

struction process but must not do the students' work. The
instructionwill be efficientin proportion as the students do the
work and the think-

ing for themselves.. What the student gains will be by virtue of
his own

activity. The most important thing that you can teach your
pupils is to

get along without you.

By linking-up is meant the process of tying in the new material
withsomething the student already knows. It is accomplished by
guiding

the mind of the student to certain "contact points" which form a
suit-

able starting point for the new material. One way of
accomplishing

this is by a review of the preceding lesson, usually by the
skillful use

of questions. If the work of linking up is properly carried out
the

student will have in his mind, at the beginning of the
presentation, cer-

tain ideas or pictures which the instructor, in planning the
lesson, hm;

decided will serve satisfactorily as a basis for teaching the
new ideas.

The use of analogies furnishes another example of linking-up.
The

use of analogies is of especial benefit when the instruction is
to cover

something difficult to demonstrate practically, as it enables
the student
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to visualize abstract conceptions-for example, the behavior of a
pro-

jectile in flight or the flow of an electric current.

The next step is the presentation of the new material. It is
neces-sary that a method of presentation suitable to the subject
matter of the

lesson be selected. There are three principal methods in use.
The

student may actually be shown how to do a given piece of work,
such

as the determination of firing data for a battery. The work is
done with

the same implements as will later be used in practice. We may
call

this the method of demonstration and in most cases it is the
most

effective one.

The method of demonstration is often of great auxiliary value-a.
In maintaining the attention and interest of a class.

b. In making evident a practical application of an abstract
prin-

ciple. Kothing so clearly fixes in the mind a new principle as
does a

demonstration of how it can be applied. If the particular
application

selected can be shov..nto be of immediate or future value to the
student,

its effect is correspondingly increased. If the demonstration
itself

can be made spectacular, or is so arranged as to introduce an
element

of surprise to the class, its effect will be the greatest.c.
When practical application by the student is to follow the
pres-

entation and a difficult or complicated series of operations is
involved,

the student's attention is likely to become focussed on
non-essentials.

In order to allow him to observe the phenomena and to receive
and

digest the instructor's comments thereon before undertaking the
opera-

tion himself, a preliminary demonstration is often helpful.

Wilen the method of demonstration cannot be employed
satisfac-

torily, a substitute, called the method of illu&tration,may
be used. This

consists, essentially, in putting before the students, not the
actual things

with which the instruction deals, but things which resemble them
suffi-

ciently to serve the purpose. Thus, in teaching the principles
of gun-

nery, "blackboard firing" may take the place of an actual
expenditure

of ammunition. It must always be borne in mind that only in
propor-

tion as students have come in contact with the real thing can
they look at

the illustrations and think of the thing itself. Many
instructors fail

when using diagrams because the student has not had sufficient
exper-

ience with the real thing to understand the drawing. The
greatest

danger in the use of this method lies in the fact that it is
easier for the

instructor than the demonstration method and he tends to use it
when

with a little more trouble the latter might be employed.

The third is the lecture method. It con.,ists in the instructor
merely

passing out the information, and as a rule it is less
effectivethan either

of the other two. In using the lecture method the instructor
should

interrupt his talk with questions and for discussions, and
should en-
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courage his students to interrupt him, as in this way he can
assure him-

self that contact has not been lost. The lecture method entails
great

thoroughness of preparation on the part of the instructor and is
apt tolead to laxity on the part of the students. It should not be
employed

when either of the other methods can be applied, and whenever
possi-

ble should be reinforced by demonstrations.

Another method, which is practically a form of the olle just
dis-

cussed may be called the topical method. In it topics are
assigned to

students for discussion; in other words, the students prepare
and deliver

the lecture. Certainly the student delivering the lecture learns
a great

deal about his subject by this method, but the rest of the class
does notpay the same attention to a classmate that they would to
their regular

instructor and so get less out of it.

A frequent mistake on the part of the instructor during this
step

is in not sticking to the subject matter as previously
determined. Some-

where in the course of the presentation possibly a question by a
student

brings up some related matter-a very interesting one
perhaps-and

the instructor wanders away from his subject. This is to be
guarded

against.Effective linking-up and presentation require careful
planning.

Plan the management of the class beforehand. Consider two
factors

in regard to the lesson: subject matter and manner of
presentation.

Determine the major and minor topics of the subject matter and
assign

to each a certain period of the recitation or conference period.
Medi-

tate on how you can arouse the interest of that particular class
in that

particular subject. Prepare your plans for linking-up, either
by

means of a brief review of what was covered in the preceding
lessonor of some other suitable material from which to start.
Reserve a few

minutes at the end of the period in which to announce the next
lesson,

pointing out its major topics. Write out an outline of your
lesson.

Such a written plan will guide you in class. Kept for refereiIce
it will

save you trouble when you take another class over the course,
but revise

the plan in the light of experience whenever it is used.
Improvement

comes through intense, earnest effort and the elimination of
mistakes.

Follow faithfully your time arrangement of the lesson; so
manyminutes for this topic, so many for that. Instead of cramping
you, this

time schedule will liberate you. Itwill avoid that frenzied
rush, to-ward the close of the period, to catch up for dawdling
over nonessen-

tials. Keep your plan with its time schedules, topics, and
questions--

and a watch-always in view.

After the presentation of the lesson bas been mapped out,
con-

sider the number of points to which demonstrations are
applicable.

The lower the degree of intelligence, the more limited the
imagination,
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and the less the curiosity of the class concerning the subject
in hand,

the greater will be the value of demonstrations. In any case,
they

serve to illustrate and bring home to the less keen and less
imaginative

learners principles which if presented wholly in the abstract
would

fail to register. In some instances, where the opportunities for
applica-

tion are limited, a demonstration may be employed to replace
applica-

tiQn by the students themselves.

When a new subject is begun, it is often well not to assign a
book

lesson for the first period, but to discuss with the class, in a
cordial

and informal way, the general situation and purpose of the
course and

then read and study with them the first lesson, explaining and
making

clear the new terms and ideas which would otherwise be so
meaning-

less to the student without previous experience in that
subject.

At the close of the presentation there is little evidence that
the

student has thoroughly grasped the subject. In fact it may
safely be

assumed that he has not. There will be certain weak spots where
the

teaching will not have been effective. The student must be
trained to

apply what he has learned and it must be made clear to him just
how

well he has grasped the principles of what he has been taught.
This is

done by means of the third step-application. In the presentation
step

the student is passive. He listens, observes, and absorbs the
instruc-

tion. During application he becomes the active agent, exercising
his

mind and muscles in the practical use of the principles he has
observed.

The student is given a problem to solve or work to do, involving
the

things he is supposed to have learned. The instructor watches
and cor-

rects the work of the student, for if he is permitted to work
unsuper-

vised errors of thought and action may creep in, and gives him
addi-

tional instruction on any points on which he is not entirely
clear.

When the situation admits, the application should reproduce
as

nearly as possible the circumstances under which the principles
taught

are intended to be applied. Thus, in training troops to advance
from

cover to cover, the instruction should not be held on a level
parade

ground; in training officers to use particular instruments,
their sur-

roundings should reproduce as nearly as possible the
surroundings under

which they are to apply these methods, and the instruments
should he

those which they may reasonably expect to encounter in
service.

Another, though less satisfactory way, of accomplishing the
de-

sired results is by means of oral questions or discussion. This
method

occupies a large place in the work of the public schools and
colleges,

where what is taught is largely of an informational character.
It is

easier for the instructor and so is usually adopted by the lazy
man.

One trouble with it is that inability to express is liable to
become con-

fused with inability to do and the glib talker is at a premium.
Many
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men can discuss learnedly subjects about which they have a very
meager

practical knowledge. However, while this method is
unsatisfactory if

used alone, in combination with the method discussed above it
is

excellent.

Good oral questioning is extremely important in teaching.
Ques-

tions center the attention on the point under discussion. They
capture

the attention when it has a tendency to wander. Ask the question
fiJ;st,

then wait a short time before calling upon an individual for an
answer.

This allows time for reflection and does not relieve the
remainder of

the class of the necessity to think also. Avoid calling upon the
students

in regular order but be sure that none are slighted. The student
should

not be interrupted in answering except to correct an error so
grave that

it needs the interruption to emphasize the correction.
Occasionally

have some other student point out errors in the answer given. Do
not

help the student in reciting. Questions which suggest the
answers are

useless. Insist on accurate answers, expressed in good English
and

complete without being rambling. Discourage sloppy work.
Care

should be taken not to allow questions to become irritating or
to cause

resentment. The instructor is not there to humiliate the class
by show-

ing them how little they know but to make them think and learn.
Ques-ions should be clear. They should be couched in terms with
which the

student is familiar. They should not be asked in a rambling
fashion, to

use up the time, but should move toward a definite
objective.

Questions asked by the student are of three general types.
First,

there are the foolish questions, intended to divert the
instructor, or

such as are asked by the ingratiating or self-advertising
student. If

the instructor is sure a question is of this type he should show
it up for

what it is, but great care must be taken to avoid discouraging
the reallyserious men from asking questions. l\ext there are
questions which are

either too easy or too hard to be of interest to the balance of
the class,

which may be called unnecessary questions. The answer to these
should

be deferred until after the lesson hour. Third, come the
worthwhile

questions. They indicate the points which have not been covered
satis-

factorily by the instructor. They should be answered at once for
the

benefit of the whole class and a record of them made in order
that it

may not be necessary for the next class to ask them at all.The
fourth step is testing. The instructor, believing that he has

fully presented the subject and that the students have grasped
its essen-

tials, should proceed to inspect the results of his work.
Testing differs

from oral questioning in that the instructor gives the student
no

assistance.

\\here there is keen competition of honors, testing may be so
direct-

ed as to determine the relative standing of the several members
of the
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class. Tests are frequently employed to determine how many of
the

students will be classified as proficient in a subject. In
addition to

these uses, testing should also be employed to indicate to the
instructor

which students require additional assistance, when the majority
of theclass have mastered the subject, and what portions of the
work require

additional attention before the class proceeds to the next
subject. Test-

ing should also be so directed as to aid the students in linking
up re-

lated ideas which have been treated at different times, thus
serving as a

review of certain portions of the work. Tests are of value to
the student

in indicating to him the completeness of his grasp of the
subject.

It is desirable that tests for all other purposes than record be
held

at frequent intervals, and well distributed throughout the
course. Fortheir results to be of value, they must be so drawn that
they reveal an

accurate cross-section of the class knowledge of the subject.
This de-

mands that the test be comprehensive but brief--conflicting
considera-

tions which must be reconciled by the faculty on the ground. So
long

as the marks on such tests are not made a matter of record, the
usual

class can be made to regard such tests as a game, and a healthy
spirit

of competition is developed.

Tests for record purposes should not be held until the slower
mem-bers of the class have had time to digest the instruction
received. Inter-

mediate record tests, "progress tests" or "partial examination"
may be

held to cover related phases of the work before taking up work
of a

somewhat different character, followed by "proficiency tests" or
"final

examinations" at the end, covering the subject as a whole.

A test should be of sufficient length to enable a student of
average

ability to complete it before he becomes tired; longer tests are
inad-

visable and frequently defeat the purpose for which they are
held.The form of the test should receive careful consideration and
should

be adapted to the character of the subject taught and the
purpose for

which the test is held. There are four general types of test
recognized

today:

a. The Free Answer Type.

b. The Practical Type.

c. The Essay Type.

d. The ::\ew Type.The Free Answer type is the familiar written
(or oral) examination.

Its advantages are that the student is gi\-en an opportunity to
answer

at length and in his own words; it permits the student to reveal
his

line of reasoning from point to point; it affords an almost
unlimited

field in the choice of questions; and it permits computations to
be

checked for method. Its disadvantages are that it is a
time-consumer;

it is exceedingly difficult to grade the answers with any degree
of uni-
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formity; it requires a large portion of the instructor's time to
read and

grade the replies; it makes the maximum demand upon the
student's

nervous system; and it affords the verbose student an
opportunity to

write much and say little while it handicaps, and at times
penalizes,

the deliberate thinker.

Tests of the Free Answer Type are applicable to a great variety
of

subjects. They are especially adapted for tests of progress of
pro-

ficiency, where the results are to be made a matter of record;
tests

where the accuracy of results is more important than the amount
of

time required for the conduct of the test; subjects where the
reasoning

processes of the students must be checked; and subjects of a
moderately

exact character, where the Essay type test is not required yet a
l:m fli-

cient diversity of satisfactory answers exists so that the New
Type test

is not applicable.

The Practical type test is too well known to require discussion.
If

the classes are not too large, practical solutions to determine
the skill

of the student can be required, as in Drawing, Military
Sketching, and

similar subjects. This type may be used to determine progress or
pro-

ficiency, or both. To cover such subjects completely, a
combination of

this with a test of one or more other forms may be
necessary.

The Essay type, so-called for lack of a better name and to
dis-

tinguish it from the others, consists of the solution of
problems which

are based upon general and special situations calling for the
correct

application of accepted principles such as the solution of map
prob-

lems, map maneuvers, or terrain exercises. They may be written
or

oral, and are usually held to determine proficiency. This type
of test

is necessary whenever the character of the work is such as to
demand

that the student be allowed the maximum latitude in his
solution.The New Type tests are not yet generally: accepted by all
educators,

but the student should know what they are and wherein they may
be

used. Specifically, the l\ew Type tests consist of "completion
ques-

tions," "single-word" questions, "recognition questions,"
"true-false

questions," "observation questions," and "performance
questions."

Their preparation and use are described in Measurements in
Higher

Education, by Ben D. Wood, and Preparation and Cse of New
Type

Examinations, by Donald G. Patterson, and in Ruch's Improvement
ofthe Written Examination. In these tests, the student is required
to

indicate his answer in one word or phrase, or to select from
several

answers already prepared that one which he considers correct, or
to

confirm or deny a statement. In this manner, from two to five
ques-

tions can he answered per minute; marking can be done by any
clerk,

regardless of his knowledge of the subject, at a rate of ten to
twenty

questions per minute; and the marking is purely objective.
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The advantages claimed for the New Type test are that it can
be

given and scored quickly; that the marking is objective, equally
fair

to all, and can be done by a clerk, thus freeing the instructor
for othermore important work; and that it makes the minimum demand
upon

the student's nervous energy. The disadvantages are that the
reasoning

processes of the student are not shown; that computations are
not

shown and hence cannot be checked for method; and that the
prepara-

tion of examinations (requiring repeated checking by many
persons to

detect all opportunities for misinterpretation or
misunderstanding and

to insure the deletion of every ambiguity) is a laborious
process, re-

quiring about as many instructor-hours as are needed for'
markingwriten examinations of the Free Answer type.

It is at once evident that the New Type test should not be used
in

these subjects where more than one correct answer exists, or
where it is

desired that the student show his methods of computation or his
reas-

oning from point to point. This form is useful, however, when it
is

desired to give short tests from time to time to bring out
points over-

looked, emphasize those it is especially desired to stress, or
to correct

possible confusion of ideas or lack of precision in thought. The
resultsof such tests not being made a matter of record, the
progress of the

class may thus be determined with a minimum demand upon the
time

and nervous energy of its members. While the Free Answer type of
test

is often preferred for deliberate grading of students in time of
peace,

the New Type test may be necessitated by the large size of the
classes

and the fewness of instructors in time of war, especially in
subjects

of exact character in which examinations of this type have
already been

prepared and tested in peace-time instruction.

Xormally, proficiency in a subject is best determined by tests
of the

Free Answer type, either alone or in combination with one or
more of

the other types, depending upon the subject and the purpose of
the

test. Regardless of the form used, it should always be
remembered

that the mission of all examinations is not only to test the
knowledge or

skill of the student, but also to help him connect up related
facts and to

impress the more important points upon his memory.

Actual knowledge cannot be accurately measured, and therefore
it

cannot be accurately marked. While it may be difficult to make
anysingle measurement accurately, it is possible and practicable to
reach

a reliable result through the aid of approximate measurements,
and

this realibility increases with the number of such measurements
made

and the care exercised inmaking them.

The familiar percentage system, in which lOO~-( is the
maximum

and 75';C (or less) is passing, is still largely used today
inone form

or another. It is yet the only system by which relati,-e class
standing
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can be readily determined. Itis open to the objection that the
passing

mark is 75% of what? Ifmarking is subjective, the problem is
solved.

But to have objective scoring, we must have definite values
assigned totest questions, and only one answer to each question
correct. Manifestly

this is possible in only a few subjects.

In order to make allowances for differences in grading, where
no

two instructors will award exactly the same mark to the same
paper,

there has been developed what is termed the Wide-Step System,
by

which letters have been given to the five groups produced by the
varia-

tions made in marking the same set of papers by several
thousand

teachers, as below:

Letter:

Approximate ~{:

A

100-96

B

95-86

C

85-76

D

75-71

E

70 or below

Ifwe further modify this system by applying to it the theory of
prob-

abilities to obtain a more natural grouping of student ability,
we I:>ecure

the following:

Letter:

Approximate 5 L :

A

100-99

B

98-92

C

91-77

D

76-70

E69 or below

which more closely conforms to the natural grouping of the
students.

This system is usually satisfactory where relative class
standing is not

mandatory or desirable, and in the long run the following
approximate

distribution of marks should obtain.

Letter:

% of Class:A B

23%

C

50){

D E

23% 2%

Although this distribution serves as a guide for instructors in
marking,

and perhaps as a check in awarding marks, it must be applied
with

caution to small or especially selected groups of students.

It is the practice at the Coast Artillery School to divide the
students

in each class (or section) when each subject is completed into
three

groups-upper, middle and lower-the officers being arranged
alpha~

hetically in each group. The numbers in each the upper group
and

lower group seldom exceed 20% of the class or section
concerned.

Students who obtain an average of A and a few high B's are
placed in

the upper group; those whose average mark is D or E constitute
the

lower group; all others are placed in the middle group. This
system

is used for the information of the Faculty Board and is not
intended

for record purposes.

The grades used in marking are not used for efficiency report
rat-

ings. The approximate equivalents of the letter grades may be
ex-

uressed as--
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A

Excellent

Proficient

B

Very Good

C

Good

D

Fair

Deficient

E

Poor

The determination of just what constitutes proficiency in a
subject

is a very difficult and somewhat elusive problem. The standards
of the

Coast Artillery School have been determined after years of
observation

of student classes, and "proficient" is held to mean that the
faculty

considers the student qualified and competent to undertake any
military

duty involving the proper application of the knowledge acquired
by

him at the school, all things considered.No matter how hard an
instructor may work he will not be success-

ful unless his students want to learn. A big problem for the
instructor

to solve is how to arouse and sustain interest. He must make
learning

as easy as possible by working up a well-planned course and by
direct-

ing the student's energy into the proper paths, and must
endeavor, by

all possible means, to create a liking for the work in hand.
There are

many factors which enter into this matter of interest. The
student must

be made to feel that the instructor is there to help him. He
must not bediscouraged or exposed to ridicule but must be made to
understand

that the instructor wants him to succeed. It is very essential
that the

student shall have confidence in the instructor's knowledge of
his

subject and in his ability to use his knowledge practically.

Interest may be aroused by making it clear to the student that
the

thing he is learning is going to be of use to him in his future
endeavors.

The instructor should not fail to point out the connection
between the

work in hand and what the student will be called upon to do
later on inhis career; it should be shown that the subject is of
more than academic

interest. To create a liking for any subject provides for
successful

activity in it. Successful activity is accomplished by agreeable
feeling

and vice versa. The student must be made to feel that he is
learning.

He must have confidence in his ability to learn. Curiosity is
also quite

a factor inmaintaining interest. All of us like to find out
-whatmakes

a thing go. Desire for approbation and fear of ridicule or
punishment

are powerful driving forces -whichshould be used with great care
sincetheir tendency is to make the student try to please the
instructor rather

than to benefit himself. Good instruction is a large factor in
arousing

and maintaining interest. If the student feels that the course
has been

well worked up his interest increases. If he feels that a part
of the

work is more filling or that the course is a hit or miss affair
or if he is

fatigued by too long lessons, he becomes disgruntled and
antagonistic

and loses all the interest he had at the beginning.
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The manner of the instructor is a large factor in
maintaining

interest. If he is brisk, businesslike, and sure of himself he
will gain

and hold the confidence of his class. If he is lazy, uncertain,
hesitant,

and talks without emphasis the class will soon be thinking of
other

things. Too much interference on the part of the instructor is
often

the cause of loss of interest. If the instructor is impatient
and shows

or corrects the student when he does not need it, he does harm.
Prob-

ably nothing reduces interest more than "standing arou.nd." If
the

student must wait, while materials are gotten ready or because
he does

not know what to do, he will soon lose interest. If the
instructor does

not plan his work well, there will be much lost motion.

An instructor should never play favorites. This does not mean
that

more time should not be given to the backward man than to the
bright

one, but when this is done the reason should be so obvious that
no

one can complain.

In conclusion it may be said that an instructor should take
advan-

tage of every opportunity for the study of pedagogy. The way to
im-

prove is through effort in the form of study and experiment.
Teaching

is, in itself, an applicatory problem. We must study how it
should

be done, tryout our ideas on a class, and study the results.
Next time

we shall be able to do it better and with less lost motion. "We
do not

teach unless someone learns!"

..~;;;;;;~-_.._~~: : : : . :~~:~: : :y~ :~ :~~ :~~War of 1812,
refused to make any preparationswhatever. Thev saved a million or
two of dollarsby so' doing; a"nd in mere money paid a hundred-fold
for each million thus saved during the three

i :years of war which followed.-President Roosevelt.i

L-=================;;;;!.l
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Coast Artillery Target Practice in Hawaii

By COLONELW. E. COLE,C. A. C.

TARGET practices were held at Fort Kamehameha, during the
year

1926, hy the Fifteenth Coast Artillery (H.D.) with fixed
armament;

the Forty-Fitst Coast Artillery (Ry), with railway mortars; and
the

Fifty-First Coast Artillery (Hv. T.), with 155-mm. G. P. F. Each
hat-

tery of the Fifteenth Coast Artillery CH.D.) fired a day
practice and a

night practice, while one hattery fired a special long-range
practice. Inthe Forty-First Coast Artillery (Ry), each hattery
fired a day practice

and a night practice at Fort Kamehameha and a day practice in
the

field at Gilbert, T. H.

Each battery of the first hattalion of the Fifty-Fifth Coast
Artillery

(Hv.T.) fired two day practices, a night practice, and a special
long-range

practice at Fort Kamehameha, and a day practice in the field at
Gilhert,

T. H. The second hattalion moved from its permanent station at
Fort

Ruger to Fort Kamehameha where each hattery fired a day practice
anda night practice. In addition to this one hattery fired a
special long-

range practice, one hattery a practice under gas, and one
hattery a

short-range practice with emergency fire control system. This
battalion

then moved to Haleiwa, on the north shore of Oahu, for target
practice

in the field.

Our objective for the training year is given very well in
paragraph

15, Training Regulations 10-5. It was decided to be so trained
that

the Coast Artillery here could fulfill the mission given in that
Train-

ing Regulation. Section 10, Training Regulations 435-220, served
as a

guide in the training of the batteries. Of the subjects
mentioned in

Training Regulations 435-280, all were well covered by each
battery in

the command. In the school for officersthe study of Training
Regula-

tions 435-55 and 435-280 was stressed.

The applicatory method of instruction was emphasized at all
times.

In general, the training of the command followed the usual
Coast

Artillery methods, except possibly for a greater use of the
training

regulations than is usual. The drills were analyzed a great deal
and

men who could not fulfill the positions without errors were
changed.

I am convinced that the analysis of drill is one of the most
important

functions that a field officer is required to check, or rather
that he must

insist shall he carefully checked.

Tlie annual turnover in personnel is so great that each
battery

commander is faced with the necessity of rehuilding his
organization

[~23]
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each year. Since good coast artillery firing is almost wholly
dependent

upon teamwork, successful artillery training is necessarily an
annual

cycle commencing with gunners' instruction, progressing to an
intensive

period of outdoor drill and sub-caliber practice, and
culminating in

service practice. It is desirable that the peak of
efficiencyreached in

service practice be maintained the year around. We try our best
to do

this by holding artillery drill throughout the year, but I
cannot say

that we succeed. The artillery team must be
re-organized,._.atleast once

annually, on the basis of the men who will probably be present
for

the next service practice, and training begun anew, almost from
the

ground up.

The intensive outdoor period this year was during the months
of

April and May. On the whole, conditions were favorable for
good

training. The weather man was uniformly good; and a boat was
avail-

able for tracking or target towing nearly every day.

The harbor defense command post, group command post, radio

stations, meteorological station, and all communication agencies
func-

tioned regularly as part of the daily training.

Night drills were held once a week. Searchlight operators
were

well trained, and illumination of targets was uniformly good at
rangesup to 11,000 yards. Meteorological data for night firings
were obtained

by tracking the pilot balloons with a 36-inch mobile searchlight
(Mack

unit). The night practices were entirely successful; the units
functioned

just as smoothly as by daylight, and the results compare
favorably with

any of the day practices.

In the, Fifteenth Coast Artillery training was conducted along
the

usual lines. A portion of each drill was analyzed. Many
sub-caliber

practices were held by all three batteries, and each officer of
the bat-teries assigned to the primary armament fired the 12-round
instruction

practice with 6-inch ammunition authorized by Army Regulation
775-

15. These practices, as well as the sub-caliber practices, were
thoroughly

analyzed, and were of much value, not only to the officers who
con-

ducted them, but also to the personnel manning the battery used
for

these firings. Each battery fired one day and one night
practice, of

which the day practice was a part of the "battle practice," in
which all

units regularly stationed,at Fort Kamehameha participated.In the
Forty-First Coast Artillery, training included drill and analy-

sis of drill, sub-caliber practice, and, for officers of the
firing batter-

ies, the firing by each of twelve rounds of 6-inch ammunition,
as

authorized by Army Regulations 775-15, for instruction in fire
adjust-

ment. Sub-caliber practices were not entirely successful,
owing.to the

great difficulty experienced in observing splashes. The
hydrography

here is such that the sub-caliber targets must he towed just
outside the
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reef, where the water is almost invariably choppy, so that the
tiny

splashes of the mortar sub-caliber are usually
indistinguishable. It

was only after repeated attempts, and with the most favorable
condi-tions of the sea, that we finally succeeded in getting off a
satisfactory

sub-caliber practice for each battery. Each battery fired a day
prac-

tice and a night practice at Kamehameha, and a day practice in
the field

at Gilbert, on the southwest corner of Oahu.

The firing spur at Gilbert is ballasted with coral (the general
prac-

tice of the railroads here), and the outrigger floats were dug
into the

coral and backed with the same material. Coral does very well
for the

local narrow-gauge roads, with their light rolling stock, but is
not heavynor compact enough for ballasting a firing position. The
officers of

the regiment believe that large armament errors are developed
at

Gilbert because of lack of stability in the foundation of the
firing spur.

The organization of the position, including the empbee=n't uf
the

mortars, installation of communicati9ns over difficult terrain,
and the

construction of a temporary battery commander's tower, was
excellent

training for the personnel of the regiment.

In the 1st Battalion, Fifty-Fifth Coast Artillery, training was
alongthe usual lines, with emphasis placed on analysis of drill.
Ex-caliber

practices were held, but were concentrated into a few days
preceding

service practice, because the 37-mm. ex-caliber guns were not
received

here until the first week in June. Practice marches with both
light and

heavy columns, usually at night, were held throughout the year.
Fol-

lowing the first day practice, the battalion took part in the
day practice;

and subsequently held night practice under unfavorable weather
condi-

tions. Each battery next fired a special long-range practice
with thespecial allotment of ammunition recently made, whereupon
the Bat-

talion moved to Gilbert for maneuvers and target practice under
field

conditions. The movements to and from Gilbert were made at
night,

and were without incident.

In the vicinity of Gilbert the ground consists of coral and lava
beds,

covered in places with a thin layer of red dirt. Much difficulty
wasexperienced in making trial holes and recoil pits, as everyone
had to

be blasted. In order to get the work done quickly it was
necessary toget the assistance of the 3d Engineers who took charge
of the blasting

and with their special drilling equipment accomplished in a few
hours

what would have taken the battalion several days. The red dirt
is, in

dry weather, in the form of a light, powdery dust, several
inches thick,which, under the concussion of gun fire, rises in a
blinding, suffocating,

red cloud that not only impedes the work of the gun sections but
also,

rising at least a hundred feet in the air, gives away at once
the location

of the position. This difficultywas encountered in shooting in
the trails,
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and was partially remedied on the day of the service practice by
sprink-

ling several thousand gallons of water on the ground about the
guns,

with a water sprinkler, borrowed from the Ewa Plantation
Company.In spite of this precaution, the guns had to be relayed
several times on

account of dust obscuring the aiming point. It is believed that
a

generous use of oil and sand on the ground near the guns would
be

a permanent remedy.

The organization of positions accomplished, long telephone
lines

had to be installed over very difficult country. Some trouble
was ex-

perienced in maintaining them, but it was all good training. The
bat-

talion command post and encampment of the battalion
headquarters

and combat train was located on Puu Kapolei, an eminence 3000
yards

east of the batteries, commanding a good view of the entire
field of

fire. The batteries were so emplaced that batteries "A" and "C"
fired

to the westward and "B" to the'south, covering in all a field of
fire of

approximately 140 degrees.

Positions were so effectively camouflaged that aerial
photographs,

taken from an altitude of 6000 feet, did not show any signs of
military

activities.

The training of the 2d Battalion, Fifty-Fifth Coast Artillery
was heldat its home station, Fort Ruger, and was similar in scope
and character

to that of the first battalion. During the last week in July,
the bat-

talion moved to Fort Kamehameha by a night march, and after a
period

of drill and training, held the first service practice. This was
followed

by a series of special firings in which one battery fired at
long range,

using a naval transport for its hypothetical target; the second
battery,

with the personnel in gas masks and the gun sections, plotting
section,

and primary observer under a concentration of tear gas and
smoke,fired at mid-range; and the third battery fired at short
range, using an

emergency position-finding system, consisting of a coincidence
range

finder located a little more than 100 yards to the rear of the
battery.

These special problems were all well worth while. :\"ight
practice was

then held, after which the battalion left this post and made a
long and

successful night march to Haleiwa under the most adverse
condition8----'-

heavy rain, slippery roads, long steep grades, and tortuous
curves.

GE::\"ERALCO~BIE?'iTS

For the firing problems, battery commanders were allowed to
select

any standard method of fire adjustment that was appropriate to
the

problem and to the armament used. In the majority of cases the
trial

shot method was employed. For night practices most of the
batteries

fired trial shots before dark. I am strongly in favor of trial
shots when

the powder is unknown, but I helie...-ethat after one or two
practices
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have been held and something has been learned about the powder
per-

formance, trial shots are unnecessary, and that it would be
better to

open fire at once on the target.

Assumed tactical situations, based on the war operations of the
unit

concerned, were issued in writing to battalion and group
commanders

thirty minutes to one hour before target practice.

Commanders of all units, from the harbor defense commander

down, directed fire from their respective command posts, and
lines

of communic~tion from higher to lower echelons were installed
and in

operation at all times.

Much use has been made of Training Regulations, and, aside
from

the fact that they are still without one covering service of the
piece forthe 155-mm. G. P. F.'s and railway mortars, they have been
adequate.

Numbers 435-221, 280, and 325 are especially valuable, and
while

435-55 is the subject of much complaint, it is difficult to see
where any

radical changes can be made and still furnish the data desired.
It is

suggested, however, that the basis of comparison for
determining

whether a battery is actually adjusted (see paragraph 35 b (2)
(b) (6)

is not a satisfactory one. The developed probable error of a
given

target practice or series is determined on the basis of so small
a numberof shots that it frequently happens that an unusually small
probable

error will make it appear that a battery is not adjusted when
actually

it is, or else a probable error greater than normal will
indicate that a

battery is adjusted when such is not the case. We had instances
of both

sorts here this year. It would be better to base the comparison
on

either the range-table probable error or on the probable error
developed

in a number of practices.

Unilateral spotting was used in the majority of the practices,
withgood effect. For the practices here the spotter was at Diamond
Head,

from 10,000 to 18,000 yards to the flanks and about 8000 yards
in

advance of the batteries-a most favorable position. For one of
the

practices in the field a unilateral spotter was located about
7000 yards

to the flank and 3000 yards in advance of the battery. Using a
de-

pression position finder to determine the range from the
spotting station

to the target, a rapid and simple computation is all that is
necessary to

get the magnitude of the longitudinal deviation. Airplane
observersdid good work in a number of practices but they failed in
several

others. Difficulties arose from engine trouble, radio trouble,
radio in-

terference, had flying weather, and poor visibility.

CO:XCLLSIO:'\S

Time Range Board.-\\here Case II can he used the time rangeboard
seems very necessary. Ranges can be sent to the man at the
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range drum every ten seconds, and by creeping the gun can be
laid with

sufficient accuracy at all times. This enables the gun pointer
to fire

whenever the gun is loaded, that is, provided he is on the
target-the

same way they fired years ago. Of course, with Case III it is
differentand the firing must be done on the bell to insure
accuracy.

Spotting.-By having an observer well on the flank of the
battery,

good results can be obtained. The proper sensing can always be
given.

The airplane is desirable, but probably would not be at our
service,

especially when ranges were down to ten thousand yards, as
would

generally be the case with the 155-mm. G. P. F. guns. In this
case, too,

the 1iring would be so rapid the airplane could not function
with suc-

cess if more than one battery were firing; and it is doubtful if
anysystem could give more than the general position of the fall of
the

shots. Under such circumstances, however, only the shorts need
be

reported to insure accuracy of fire. They can be given from the
flank

of the battery.

Rate of Fire.-The rate of fire should be as fast as is
consistent

with accurate shooting. This can only be determined by watching
the

drill of the battery and by analyzing the drill. There is a
tendency to

shoot the target practice ammunition as fast as may be done even
thoughhits are not being secured. I know I have generally
instructed the

officersthat they would get better results if they trusted more
to their

trial fire and made few corrections after commencing the record
fire.

That, I believe, is sound, but occasionally an officeris found
who does

not make even the most evident corrections. In order to
determine just

when correction should be made is difficult, but if a curve
showing the

probability of hitting is constructed, it will be found that if
the center

of impact is within one probable error of the target, in general
no cor-

rections are required in order to secure a high percentage of
hits. The

probable error will, of course, vary greatly with the range. I
have

about come to the conclusion that if one is getting six overs
and six

sh.w:ts,.Q;[ se~ OVffS and five shorts, or even eight overs and
four

shorts, considering the danger space, no corrections are really
neces-

sary; but if the variations are greater than this, then a
correction should

be made. Ifall the shots are going owr or short the firing
should be

halted long enough to enable a correction to be applied. It may
be

that a constant error will be made by the battery ewn after the
trialfire, and unless the battery commander catches this error
early in the

practice, a no-hit practice will result. If, however, a
correction is

applied to overcome this constant error, a large percentage of
hits

may be secured.
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Velocity Measurements with the Universal

Measuring Camera

By DR. ING. HANS RUMPFF

Translated by Colonel George Ruhlen, U. S. A., Retired

THE necessity for measuring the initial velocity of every
possibleshot at firing exercises away from proving-ground
establishmentshas been acknowledged by the artillery in recent
years. All other re-

finements, such as investigating the influence of weather
conditions,

erosion, etc., can give reliable results only when the principal
deciding

element-the initial velocity-is also measured. The variations in
the

initial velocity, as they occur normally with every kind of
ammunition,

cause dispersions in points of impact that are frequently equal
in

dimensions to those due to other causes.

At proving grounds the measurement of initial velocities has
been

carried on during a number of decades with the Boulenge
apparatus,

an implement not yet surpassed in construction, certainty of
operation,

and simplicity of service. Theoretically, the applicability of
that instru-

ment is not restricted to any definite firing angle, yet in
actual prac-

tice one seldom goes beyond 20 degrees elevation with the
higher

initial velocities, in order that the trestles carrying the
measuring frame-

work may not become inconveniently high. In consequence, we
are

confined to rather narrow limits when using rough and
inexpensive

apparatus.

In order to be able to measure the initial velocity of artillery
pro-

jectiles when using greater angles of elevation or to carryon
the meas-

urements in a terrain unadapted to the use of measuring frames
(sea-

coasts, fortifications, ships}, an attempt has been made during
the past

ten years to develop other and principally photographic
methods.

Photography of artillery projectiles in flight is, in the
daytime,

always dependent, in the first place, upon the
pre"..-aiIinglight. While

it is possible to secure pictures of artillery projectiles, even
of very

high velocities, on almost any day of the year in southern
latitudes,one is, in northern latitudes, restricted to a few days
in midsummer

in which pictures fit for use can be made, because of the
condition

of the sky.

This restriction has been obviated in photography by resorting
to

small light fuzes (weighing 90 to 100 grams) which burn only
about

half a second, calculated from the muzzle of the gun. The
ballistic[~291
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properties of the heavier artillery projectiles are not changed
by these

light fuzes, which are usually applied on the ground. By using
such

fuzes one is thus made independent of meteorological conditions
at

any hour of the day and can produce photographic impressions
that

are fit for use.

The Universal Measuring Camera is one of the various photo-

graphic instruments for measuring initial velocities, of which
the con-

struction and measurement results are to be described.

In contradistinction to other apparatus, the
Univerl!ll'l'IMeasuring

Camera works with films because of safety of transportation of
the

negative material, a property that is of great importance for an
instru-

ment to be used in the field. Glass plates may be broken and one
iswithout results, while films can be transported safely under the
most

difficult conditions. Possibilities of plate distortations have
been ad-

duced against the use of films; but that occurs with glass
plates also,

although to a less extent. But it plays a very unimportant role
in

comparison with other errors of measurements if care is taken
in

development of negatives, because the errors due to plate
distortions

are much less than those caused by other measuring errors.

Now by exposure of the moving projectile, one obtains no
sharpsingle impression of the projectile with this instrument, as
might be

expected by photographic methods, but instead, an oblique streak
across

the film. This is a special peculiarity of the Universal
Measuring

Camera, in which it differs materially from other photographic
and

kinometagraphic apparatus.

This peculiarity of the impression on the film appears at first
sight

as a deficiency in the method but shows itself later on as a
progressive

advance as compared with other methods. Instruments that
furnishsharp outlines of the projectile require at least two
exposures of the

projectile at different points of its trajectory. In consequence
of this,

one is obliged to resort, by single exposures for measuring
initial

velocity, to two successive measurements of the negatives:
determination

of the two points at which the impression of the projectile was
taken.

Only after computation of these can one determine the distance
between

these two points. Since the time that intervenes between the
two, or a

number of, exposures is also measured we can compute the
velocityof the projectile. Executed graphically one obtains the
time and the

path of the projectile. This work is done automatically by the
Univer-

sal Measuring Camera since it photographs the time, and in a
defined

and known measuring staff on the film from which the initial
velocity

can then be computed.
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I. THEORY OF THE MEASUREMENT OF THE INITIAL VELOCITY

WITH THE UNIVERSAL MEASURING CAMERA

By the equation, V= sit, we see that in measuring the velocity
Vthere come into question the determination of two magnitudes the
paths and the time t pertaining to it. Both are measured by the
instrument.

a. Measuring the Distance. In measurement of the distance, it
is

a question of determining the path passed over by the projectile
from

the photograph that has heen obtained. As soon as the location
of the

camera, as well as its optical axis, is known, one can compute
the photo-

graphed length of the trajectory from the negative without the
neces-

sity of determining or indicating the limiting terminals of this
distance

A

fig. t

as is done with the Boulenge instrument. For this reason the
photo-

graphic method admits of measuring the initial velocity at every
desired

angle of elevation.

With the photographic measurement of the trajectory length
we

make use only of the same hypothesis that is used with the
Boulenge

apparatus: we assume that the path of the projectile shown in
the

photograph deviates only immaterially from a straight line
within the

limits shown. In this case, taking up the computation of the
projec-

tile's passage, one camera position is sufficient. It is
necessary that the

instrument have the required fittings for measuring the angles,
which
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is provided with the Universal Measuring Camera after the manner
of

the theodolite.

Figure 1 will serve to explain the method of computing the
tra-

jectory path s passed over by the projectile from the muzzle of
thegun to the limit taken in by the sighting field of the
instrument.

Let: G = Gun muzzle = initial point of the distance measuredM =
Terminal point of measured distance mP = Position of camera

PG = Measured distance between camera and gun muzzleHGM= Angle
of elevation of gun = f 3

GPI = Terrain angle between camera and gun muzzle = yFIP = Angle
between muzzle-camera line and firing

direction = aGPM = Sight angle of the camera = eOPF =
Inclination of the optical axis = 7r

MGP = Auxiliary angle in. the triangle GPM = 8GOP = Auxiliary
angle in the triangle GOP = w

The pictured length of trajectory GM is computed by using
the

auxiliary angle 8. In order that the assumption upon which the
meas-

urements are based may actually obtain and the optical axis of
the

camera may intersect the trajectory at the point 0, it is
necessary tocompute also the angle 7r and to incline the object
glass through this

angle.

The computation of the auxiliary angle 8 is most easily made
by

using the adjoining pyramid APIG. In the four triangles of
this

pyramid, let:

AP=A GP=B DI=Rsing=D AG=Rsing/sinf3=C

IP = Rcos g = B' AG = D/sin f 3 = C AI =B. sin g. cos f 3 =
C'sin f 3By application of the cosine proposition one now
establishes a

relation in the two triangles AGP and AlP between the four
angles a,

7r, g, and 8, namely:

N= B2+ C:}- 2 BC. cos 1.l80 - 8)A2= B'2+ C'2_ 2 B' C'. cos (ISO
- a)

(1)(2)

Equalizing (1) and (2) and introducing the angle functions
in

place of the triangle sides give:

Bo > 0> I B2sin2 g cos2 f 3 2 BO> (180 cos f 3 sin g
cos g- cos- g.- sin:!f 3 - cos -aJ sin f 3 -

B2-LB2sin2

g 2 B2cos (ISO - 81 s~ f 3 g I sin2 f 3 . , Sill

After multiplying through by sin2 f3 . B2 we isolate the
member
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with cas 8 and unite the other members, and (noting that Cas
(180-

a) =-cos a) we have:

2 sin {3 sin g cas 8 =2 sin {3 cas {3 sin g cas g cas a - sin2
{3 + sin2 {3 cos2 g -sin2 g + sin2 g cos2 {3=

2 sin {3 cos {3 sin g cas g cas a-sin2 {3 (1- cos2g)-sin:!g (1-
cos2 (3 ) =

2 sin {3 cos {3 sin g cos g cas a -2 sin2 {3 sin2 g

Dividing through by 2 sin f 3 sin g, we have, as concluding
formula forcomputation of the auxiliary angle 8:

cos 8=

cosa COS {3

cos g - sin{3

sin g (3)The computation of the pictured trajectory path is now
made by

using the above computed auxiliary angle 8, likewise the known
sighting

angle of the camera =e, and the measured distance GP =B for:

m = sin e.Bjsin (180 - e - 8) (4)Equation (4,) makes possible
the computation of all values of m

but in actual practice one can utilize values of m only within
definite

determined limits. As soon as m with velocities down to 500
meter-seconds exceeds 100 meters, the assumption that the pictured
trajectory

distances or paths are straight lines no longer holds.
Furthermore,

the possibility of photographing the projectile in this
trajectory is

dependent upon and determined by the size of the projectile.
From

these considerations we have, as the outer limit for
photographic mtlas-

urement of a trajectory interval velocity, a distance of 350
caliber

lengths, in round numbers, in which 100 meters obtains as the
outer

limit. Since the trajectory, especially when firing at high
angles of

elevation, can generally not be indicated on the terrain, it is
also im-

possible to poi
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