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can be used to bring about results just as successfully in
garrison as

in campaign. Indeed, the qualities of discipline, morale,
efficiency,

loyalty, etc., are only evidences of the degree to which some
leaderhas directed the psychology of his men. For example, today we
are

concerned by a high' rate of desertions. Yet we find
organizations

where the same evil exists only slightly, if at all. Some
pOi'itshave

large numbers of men absent without leave, while others are
proud

of their good record. Most evidences of indiscipline are capable
of

being corrected or removed by methods that take advantage of
the

human element, for any given number of men are essentially the
same

in the human characteristics as any other like number of men.
It

is not so much the fault of those responsible as it is their
lack of

understanding and, in some cases, the aptitude to apply a few
psy-

chological principles. All of our schools should teach the
theory and

practice of dealing with men according to methods that are
readily

understood. While everyone would not be equally successful,
there

would be marked improvement in all standards, and the
officerwho

lacked sufficient aptitude would subject himself to
elimination.

While much has been written on psychology, the principles
needed

by the military leader are few; but they must be so thoroughly
assim-

ilated that they become a part of his life and personality. The
follow-

ing truths are stated as some of the more essential guides in
directing

the human element both in peace and in war:

MEN THINK AS THEIR LEADERS THINK

This is absolutely true in every echelon of military
command.Thoughts are things, in that a man can not act or talk
other than ai'i

he thinks. If an officerwishes to influence his men he must
actually

be what he desires them to become. A single disloyal remark or
act

will spread through the minds of his men. He not only will be
unable

to lead, but he will deprive them of the will or the power to
follow. On

the other hand, a resolute, loyal, unquestioning leader of any
grade

will inspire his men with his own indomitable spirit. Thus they
will

react upon each other and perfect confidence will make an
invincibleunit within its power, be it a squad or the largest
command that one

personality can permeate. The power of example thus becomes
the

measure of leadership.

ALL IMPULSES COME FROM THE TOP

From the very nature of command the minds of subordinates
turn

to the leader for direction. A military unit can he no stronger
or more

efficientthan the leader. A subordinate may influencehis
echelon, buthe will not affect other echelons or higher elements.
Human nature is
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jealous and proud. A leader naturally resents the effort of a
subordi-

nate to instruct or guide him and is thus not receptive of
influence from

below. From this it follows that if a command of any size is
good orbad, one has only to fix the responsibility upon the
leader.

The real leader will give his subordinates credit for all of
their

accomplishments, but he can no more escape a similar honor from
them

than he can escape blame for failure. The true leader not only
initiates

impulses for his subordinates but he adds force to impulses from
above.

With a chain of such leaders an order gathers momentum, and on
reach-

ing the point of execution it strikes with an irresistible
force.

MEN FIGHT FOR THEIR LEADERS

The average mind is such that it does not analyze abstract
causes or

even the great principles over which wars are fought. Men are
elemen-

tal and practical and cling to real things. They want to have
leaders.

They want to admire them and they want to follow them. After
the

classic assaults at Plevna General Skobeleff II divided men into
three

categories: A small per cent have no sense of fear and are eager
for

combat. They will expose themselves recklessly and soon become
cas-ualties. Another very small per cent have not been endowed
with

enough courage to sustain them in danger, and they will soon
disap-

pear. The great majority of men in face of danger gladly
surrender

their wills to their leaders, and are easily controlled and
guided. These

are the men who properly comlllAndedwill win the battle.
Danger,

hardship, and tragedy develop a peculiar bond between men of
all

ranks, for basically human nature is the same. As one real
leader has

expressed it: "In the face of death all men .are equal." Thus
mencome to have a perfect and almost childlike confidence in a
successful

leader. The man who in any unit shows sympathy, helpfulness,
and

comradeship for his men may be sure that they will fight for
him. To

secure this response a leader must be known to his men and must
be

seen by them at the point of danger as well as elsewhere. They
must

know not only his name and appearance but his record and they
must

have personal proof of his care.

MEN RESPOND TO APPROVAL RATHER TH1L"l TO BLA.ME

Men do not fight for f~ar or for material reward. Courage
and

fortitude are spiritual and are not influenced by material
considera-

tions. A man fights for pride in himself and in his command.
Pride

is a basic element of human nature. There is no human being
wholly

devoid of self-respect. The soldier is especially sensitive by
reason of

his subordination, and when once his pride is aroused he becomes
in-

tensely solicitous and jealous of preserving it. In the same way
he be-
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comes loyal to his command and his comrades, and he would
forfeit

his life rather than act unworthily of them or incur the censure
of thosewhom he respects. His sense of justice requi:.:esthat his
good perform-

ance be recognized, and where such recognition is withheld he
exper-

iences discouragement and depression. His richest reward is
recogni-

tion by his leaders. This may vary from a simple word of
approval to

the highest decoration or citation according to his merits. On
the con-

trary, censure or blame rouses the equally elemental quality of
self-

preservation. The man who humiliates 'his subordinates or who
abuses

his authority will forfeit their respect and arouse their
antagonism ortheir hatred. Men want and admire firmness and
positiveness, but com-

mand must be exercised so as to leave no personal sting. True
discipline

comes from pride and not from fear. Arbitrary and harsh
measures

may be easier to adopt, but they will multiply troubles out of
all pro-

portion to the gain.

The ways by which a leader's hold may be obtained on men are

few and simple. He must live and conduct himself so as to be
worthy

of their respect. They are unerring in their perceptions, and
they notonly quickly discover but they abhor shams of every
kind.

Men demand a reasonable degree of justice. They expect a
leader

to be fair and understanding. A single act of glaring injustice
will

injure his prestige and influence. Men must trust their leader
in order

to follow him.

Itgoes without saying that men demand the same courage and
forti-

tude in the leader that they are expected to possess. A single
evidence

of timidity will end his usefulness. It is perhaps for this
reason that

officershave at times unnuly exposed themselves and suffered
unneces-

sary casualties.

Men are easily discouraged in the face of hardship and
unreason-

able tasks. With the loss of physical strength and with the
exhaustion

that is inseparable in campaign, the mind becomes
correspondingly

weakened. The leader must know how to assign missions possible
of

accomplishment under the conditions and to organize his
resources so

as to make success reasonably sure. Repeated failures can only
result

in a loss of confidence and in ultimate loss of morale.

Men are pleased by having their superiors know their names
and

something of their performances. While the limitations of higher
com-

manders are soon reached, in the lower echelons a leader should
make

every effort to know his subordinates personally and make them
realize

his individual interest in them.

Men read the expression in the face of their leaders and are
uncon-

sciously influenced by their appearance, manner, and tone of
voice.

Self-control becomes, therefore, a vital attribute of a leader.
To he
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calm, self-possessed,and self-confident is indispensable. A
leader must

not only believe that he is right, but he must be so sure of it
that he

will convince everyone else, by everything he says and does,
that his

plans and purposes are right. Thus he will make men sure of
success

even though the plans might not be the best that could be
adopted.

Men are capable of understanding the tasks demanded of them
and

the purposes to be accomplished. They respond eagerly to the
leader

who will talk to them and explain their accomplishments, their
situa-

tion, and the necessity for further effort. Thus they require a
personal

relationship toward the leader and a personal identification
with his

plans. Each man comesto feel an individual responsibility to
perform

his part even to the extent of feeling that success depends upon
his

own efforts. In this way the leader accomplishes not what men
think

they can do, but what he knows they can do. He dispels
imaginary

evils and obstacles and creates a state of mind and a method of
thinking

that add immeasurably to the fighting power of his command.
Indeed,

many difficulties are wholly imaginary. Defeat comes not so
much

from physical effects as from a state of mind which makes men
reduceor cease their efforts. When properly identified with his
troops, the

personality of the leader remains in their minds, and in the
stress of

battle his influence encourages them and strengthens their
resolution.

Within the limits of personal contact, men should be
encouraged

to go to their superiors with their difficultiesand they should
find help

or be convinced of the reason why it can not be given. The
strongest

nature needs human sympathy at some time and a single act of
con-

sideration and help may change the entire career of a man for
good.These precepts may be somewhat commonplace and
unscientific,

but they embrace the essentials of human nature. The greatest
responsi-

bility one can have is to be entrusted with the lives and the
sacrifice of

men and even the fate of one's country in war. No labor is too
ex-

haustive, no effort too great, and no detail too small for those
who, as

officers of the Army, have dedicated themselves to the motto
"Duty,

honor, and country."

~ _ .6;.-------------------------ii Victory is not won by army
or navy alone; it ie must he the work of the whole nation.-Spenser
;I Wilkinson, in Government and the War. I~ _. ...... __ .........
_. ._ ...... __ ..... t.~
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Mechanical Fire Adjustment

By LIEUT. GEORGE A. PATRIC~, C. A. C.

Second Prize (tie), Annual Essay Contest

A

coast artillery battery command consists of a number of cannon
of

the same caliber and ballistic characteristics, commanded by
asingle individual; with the personnel and equipment necessary for
their

service. The strength of a battery depends upon the amount and
charac-

ter of the armament to which assigned or upon the nature of its
duties.

A captain and one or more lieutenants are assigned to each
battery, to-

gether with the enlisted personnel necP'!'
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:sponsible. On the other hand the accuracy of practice is
measured hy

the distance of the center of impact from the center of the
target. Assum-

ing that all possible ballistic corrections have been carefully
made and

that observation of fire is possible, the only means available
to increase

the accuracy of practice, by bringing the center of impact
nearer the

,center of the target and keeping it there, is to make arbitrary
correc-

tions by some method of adjustment. The battery commander
has

,absolute control over this.

A prerequisite of accurate adjustment of fire is accurate
observation

-of fire-in other words, accurate "spotting." Under certain
conditions

this will be very difficult, if not altogether impossible.
However, for

the sake of argument, let us assume that both observation and
spotting

are good. Who, then, is to make the necessary adjustment
corrections?

The battery commander who is responsible for, them? The
range

officer? The battery executive? Or a separate officer or
enlisted man

functioning as an integral part of the fire control system?

Battery commanders, as a rule, knowing that the responsibility
for

the adjustment rested on their shoulders, have felt that they
could not

properly designate an enlisted man, or even another officer, to
deter-

mine the necessary corrections. However, making the adjustment
them-

'Selvesnecessitated transmitting the deviations to the battery
comman-

der's station and then sending the corrections to the plotting
room with

-consequent loss of time and liability of error. Then, too, this
method

required their undivided attention and precluded their giving
their at-

tention to the other innumerable details that they must
supervise.

Should communication with the group commander's station go
out

they must be free to assume the duties of the group commander or
to

fight their batteries independently as in battery commander's
action.

To do either of these would be to throwaway the advantage gained
by

the adjustment corrections made up to that time, as they could
not

very well continue making the corrections and perform the
additional

duties imposed on them. It appeared, therefore, that the battery
com-

mander is not the proper person to make the adjustment.

The practice then developed of having the range officer make
the

corrections. This was an improvement, as he was in the plotting
room

where he could obtain the deviations directly from the spotting
section,

but again it required his undivided attention to apply the rules
fpr ad.

justment correctly and consequently he could not give the proper
super-

vision to the work of the range and spotting sections. Italso
precluded

his leaving the plotting rO'om,should his presence be required
else-

where, without interrupting the process of adjustment.
Apparently the

range officeris not the proper person to make the
adjustment.
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It is altogether out of the question for the battery executive
or any

of his assistants to make the adjustment on account of the noise
and

confusion at the guns, so it remains either to detail a separate
officer

or enlisted man to do it.

The former suggestionwould be the better solution, but it would
be

a saving in more ways than one if the process of determining the
cor-

rections, according to the rules for adjustment, were simplified
so as

to eliminate the mathematics and thus allow an enlisted man, of
the

intelligence necessaryto fill any of the important positions in
the range

section, to apply them. It was with this idea in mind that the
board

describedbelowwas devised.

It consists essentially of a base (Fig. 1), a chart (Fig. 2),
and a

number of double s1ides(Fig. 3). The slides are made up as
individual

units so that any number may be used at the discretion of the
battery

commander.

At the top of the base is a bar on which there are a number of
pins

and a scale "A." The pins are used for locking the first unit in
any

desired position below scale "A." The scale, which also appears
on

the inner slide of each unit, is used for setting off the
deviation of im-

pacts from the target. Each divi~ionrepresents either ten yards
or one-

tenth of one per cent. As indicated, overs are to the right and
shorts

are to the left of the center. (Note: All plus deviations and
all up

corrections are represented in black figures while all minus
deviations

and all down corrections are represented in red figures.) In the
bar at

the bottom of the base there is a window and an index for
setting the

position of the chart.

The chart is made up as shown in Figure 2, and needs no ex-

planation.

As stated above, the individual units are double slides
consisting

of an inner and an outer slide. There is a scale "B" and a
series of pins

on the outer slide. The scale, on the upper part, is used for
setting off

the adjustment correction with which the particular shot is
fired. It is

marked "Down" to the right and "Up" to the left of the center.
The

pins are used for the same purpose as those on the bar described
above,and are on the lower part of the slide. At the center of the
upper edge

there is mounted a hinged lock which is used to lock the slide
to the

pins on the unit above after moving it laterally to the desired
position.

In the normal position all units are locked in the position of
zero devia-

tion and all inner slides are set for zero correction.

Each inner slide has a window in the center and as noted above
a

scale "A" which is used for the same purpose as that on the
bar.

The purpose of the board is to furnish the proper adjustment
cor-rection by determining the center of impact of the stripped
deviations
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of any desired number of shots or sqlvos mechanically. The
board

also permits the shot or salvo oldest in point of time to be
eliminated

and thus furnishes an adjustment correction which changes as the
centerof impact changes.

The operation of the board is very simple, and the only data
re-

quired for its operation are the correction with which each shot
is fired

and the deviation of the shot.

A little study will show that the device adapts itself readily
to mak-

ing adjustments by anyone of the three principal methods of
adjust-

ment used by heavy artillery, i.e., the method of successive
approxima-

tions, the trial shot method, or the salvo center of impact
method. Theboard is operated slightly differently for the different
methods, and it

is only necessary for the battery commander to decide which
method

will be standard for his battery and to train the operator to
work the

board properly.

The following example demonstrates the operation of the
board

while making an adjustment by the method of
succ'essiveapproxima-

tions. Figure 4 shows this example worked out on the board. The
fol-

lowing data are assumed.

Shot DeviationCorrection Stripped Correction Net Correction

No. in 0 / 0with which deviation from fall ordered fOT

fired in % of shot next shot

1 +1.0 0 + 1.0 Full-1.0 -1.0

2 -1.6 -1.0 -.6 lh+ .8 .23 -1.2 .2 -1.0 1/3+ .4 + .2

4 - .8 + .2 -1.0 :14+ .2 + .4--C.1.- .4

(Note: In ordering corrections and setting deviations and
correc-

tions the decimal point is moved back one place and the use of
the

word "point" is omitted. One-tenth is called "one" and
one-point-zero

is called "ten," etc.)

At the start all slides are set at zero. The first shot is fired
with zero

correction and it is reported over l.0. Unlock the first unit,
move it to

the right, and lock it at over 1.0 (note that all the slides
below move

with the first slide). Through the window in the inner slide of
the first

unit is seen a red 1.0 which indicates a correction of down 1.0.
This

correction is transmitted to the operator of the range
percentage cor-

rector and at the same time the inner slide of the second unit
is set at

do-w-n1.0. The second shot being reported short 1.6 the second
unit is

unlocked, moved to short 1.6 on scale "A" of the unit above, and
re-

locked. Through the window in the second unit is seen a red .2
which

indicates a net correction of down .2 for the third shot. This
method of

operation is continued and after the fourth shot a correction of
up .4
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is read through the windowin the fourth unit. This represents,
hut with

opposite sign, the center of impact of the first four shots
(stripped)

and has exactly the same value as the correction ohtained hy
applyingthe rule for the method of successive approximations.

Now suppose it is desired to eliminate the first shot from
considera-

tion and consider the second, third, and fourth shots with the
fifth. Up

.4 is set on the fifth unit. Assume that the fifth shot fell
over .6. The

stripped deviation of the fifth shot is plus .2 and the center
of i~pact

of the stripped deviations of the second, third, fourth, and
fifth shots

is short .6. Unlock the first unit, move it hack to zero and
lock it. Thenmove the chart downward until the index points to
position 2. Through

the window in the fifth unit is seen a black figure .6 which
indicates a

correction of up .6. Continuing in this manner we are ahle to
keep a

changing center of impact on the target.

If only eight slides are used the operator can transfer the data
from

the sixth, seventh, and eighth slides to the first, second, and
third

slides, move the chart hack to the first position, and continue
making

the corrections without loss of time.

A criticism of the board might he that it does not furnish a
perma-

nent record for purposes of analysis after the shoot. This is
true hut it

was not intended to furnish such a record and was devised to
furnish

accurate adjustment corrections during continuous fire without
slowing

up the fire for the purpose of making and applying these
corrections.

The operation of the board can he checked from the records kept
after

the practice in the same manner as any other device in the
plotting

room. Ifthe battery commander desires he can use an impact hoard
to

give him a picture of the hallistic shoot, hut he should not
interfere

with the adjustment unless he discovers that a large error has
been

made.

Inspection of the board will show that the setting of the lock
of

any unit opposite scale "A" of the unit above represents the
actual

deviation of the shot. The setting of the inner slide of any
unit oppo-site scale "B" of the same unit represents the correction
with which the

shot was fired. The distance of the index on the inner slide of
any unit

from the zero on the inner slide of the unit above represents
the strip-

ped deviation of the shot.

It is helieved that all enlisted man can he found in any
organizationwho can operate this board satisfactorily. In this way
fire adjustment

can be made an integral part of the fire control system and come
under

the supervision of the range officer without interfering with
his otherduties.
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In considering the use to which this board may be put, the
question

of applying calibration corrections or the separate adjustment
of pieces

has been considered and will be discussed briefly below. From
our texton gunnery we learn that calibration corrections based on
series of less

than fifteen rounds per piece are not dependable and that
corrections

to individual pieces should be made.only when it is certain that
a cali-

bration error exists. To be certain that a calibration error
exists these

fifteen rounds per piece should be fired under identical
conditions, and

it is extremely doubtful if this will ever occur in the case of
major-

caliber guns in time of peace. We are also told that it is not
believed

to be good practice to attempt to make a calibration correction
duringfiring and that much better results may be obtained by a
careful analy-

sis of the firing, a calibration correction being made if the
results of

this deliberate analysis show one to be warranted. If it is
found that

the guns do not shoot together, a correction may be applied by
slipping

the range drum or by displacing the elevation index, thereby
making a

flat correction. Ifthe correction is large, it ca~ses a
considerable range

error when there is a great range variation. This could be
remediedby applying a percentage correction, but since such a
correction would

entail stationing a man with a range percentage corrector or a
range-

range relation chart at the gun, it has been customary to make
the flat

correction. To make a calibration correction when laying by
quadrant,

an elevation-elevation chart would be required. In such a case,
how-

ever, the correction is usually neglected.

An adjustment correction which is correct at one range or
azimuth

may not be even approximately so at widely varying ones. This
happens

because atmospheric conditions which affect the projectile at a
certain

range or azimuth do not have the same effect at other ranges and
azi-

muths. Fire control apparatus provides the means for constantly
apply-

ing corrections due to the changing conditions of atmosphere,
wind, and

azimuth; but these corrections, even when rapidly and accurately
ap-

plied, can never be exact, and the conditions under which a
series of

shots are fired, though closely approximated for a short time,
are not

identical conditions.

From the foregoing it appears that even a deliberate analysis
might

fail to disclose a calibration error, and even if a calibration
error is

known to exist it is not considered good practice to station a
man at

the guns to make the necessary corrections. The very inaccurate
method

of applying a flat correction to guns laying by range drum is
resorted

to and no attempt is made to correct for knOVillcalibration
errors ofguns or mortars laying by quadrant.
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This is not believed to be good practice and the writer is fully
in

accord with the provisions of the following paragraph which is
quoted

from Training Regulations 435-280. "With calibrated pieces the
ad.

justment of fire consists wholly of decreasing the deviation of
the center

of impact. When the pieces are not calibrated, i.e., are not
developing

coincident centers of impact, each piece should be adjusted
separately."

It is believed that the separate adjustment of two pieces or
pits is

practicable and should be done whenever possible, and the
following

method of accomplishing the desired result is suggested.

Use a separate mechanical adjustment board for each gun or
pitthat it is desired to adjust separately. The operator of each
board ad~

justs the fire of one gun or pit, and only uses the deviations
of the shots

fired by his particular gun or mortar. He gives the necessary
correc-

tions to the operator of the range percentage corrector, naming
the gun

for which the correction is intended.

The usual range percentage corrector is modified as shown in
Figure

5. A large plate of transparent xylonite is substituted for the
ballisticpointer. On this plate are engraved an index, for setting
off the ballistic

correction, and a scale on which the adjustment corrections are
set off.

A slot is provided in it in which there are two pointers, marked
1 and 2,

which represent the separate guns or pits. The operator sets the
correc-

tion ordered for each gun on the pointer representing that gun,
and

reads the range or elevation separately for each piece preceding
the

data with the designation of the.piece for which intended.

Figure 5 shows the following data set on the modified range
per-

centage corrector: Range 12,000; ballistic correction, up 3.9%;
ad.

justment correction for No.1 gun or A pit, down 1.0%;
adjustment

correction for No.2 gun or B pit, down 2.0%; data for No.1 gun
or A

pit, Zone 9, Elevation 61-04; data for No.2 gun or B pit, Zone
9,

Elevation 61-24.

While the above described devices and methods are not
suggested

as a panacea for all adjustment and calibration ills and are in
no way

to be considered as a short cut and substitute for making the
most care-

ful and thorough preparation of materiel and the painstaking
computa-

tion of all possible ballistic corrections prior to the practice
or action,

they are believed to be a step in the right direction toward
making the

fire control system self contained, of applying corrections for
all known

errors, and toward untieing the hands of the officersso as to
permit them

to be free to go where their presence may be necessary, without
inter-

rupting or disrupting the whole system.
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A Study of Artillery Fire Control with Special

Reference to the Sixteen-inch Rifle

By LIEUT. WILLIAM D. HOHENTHAL, 12th Coast Artillery

ARGUMENT

ITis assumedthat, in the event of ";ar, the coast line will be
dividedinto sectors, depending upon g~ographical and strategical
condi-tions and lines of communications.These'sectorswill be
dividedinto sub-

sectors. A sector is analogous to a corps front in
Iidefensivesituation in

land warfare and a subsector to a division sector of the corps
front.

Continuing the analogy, seacoast artillery, both fixed and
mobile,

may be likened to army or corps artillery. Because of its range'
and

power, it will normally cover more than one subsector, hence
should

not in general be attached exclusively to one subsector. We do
not

normally attach corps artillery to a division, and similarly we
will not

usually attach seacoast artillery to a subsector, though an
exceptionmay occasionally be made in the case of the 155-mm.
tractor-drawn

-guns. Seacoast artillery then, whether fixed or mobile, will
usually be

organized into groupments under sector control.

The defense of a sector is a defense by a tactical team of all
arms,

the seacoast artillery being not independent but an important
member

of the team. This applies to harbor defense as well as to beach
de-

fense. Troops of arms other than Coast Artillery should
therefore be

expected at times by sector commanders to furnish harbor
defenseartillery with data for firing and adjusting on both
stationary and mov-

ing targets. These data, for maximum success, must be furnished
t()

many batteries of different branches and calibers,
simultaneously. The

system which suggests itself, because of its simplicity and
because it

is known to all branches of the service and is used by all
except the

harbor defense artillery, is the system of rectangular
coordinates. The

future heavy artillery fire-control systemshould be based upon
this, the

commonlanguage known and understood by all branches of the
service.

For the solution of the artillery problem of firing on moving
tar-

gets, the terrestrial horizontal-base system (using depression
range-

finding instruments where possible) is the most accurate and
depend-

able systemnow available. It is our present standard. It is
limited in

range by atmospheric visibility and by the possibility of being
thrown

out of action by fog or smoke screens. The use of balloon base
lines,

with captive balloons as base ends, has been tried and found
practica-

ble. Balloons have the advantage over terrestrial stations in
being able[310]
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to see over most smoke scre,ens,to observe at long ranges, to
penetrate

low-lying fogs, and to assist greatly in spotting. Balloons,
however,

are highly vulnerable, and the accuracy of their work is not as
greatas that of terrestrial stations. Considering the advantages
and disad-

vantages of each, it is apparent that one or more balloon
horizontal-

base lines and a chain of terrestrial horizontal-base systems is
prob-

ably the most efficientcombination that is now available.

In this study I have been convincedthat our present need is to
de-

velop in the service a sound method of application of both the
present

methods of observation and those which will be developed in the
near

future. Our fire-control system for heavy artillery should be
able toutilize the position data obtained by any system of
observation and

should be primarily adapted to the most efficientsystemnow in
opera-

tion. It should be so flexible that the record of the track of a
vessel

can be shifted from one system to another and between units of
any

system instantly.

The basis of the present standard method of plotting observed
data

in seacoast firing is the "time-interval" system. At intervals
of one

minute, or of thirty seconds, readings from the observation
posts are

reduced graphically on the plotting board to terms of battery
range

and azimuth (to the target). It is obvious that there are
compensating

errors of personnel and apparatus and that fifty per cent of the
plot-

ted points do not lie on the actual track, but are, in average
plotting,

ten to thirty yards off. Based on at least three such plotted
points, the

plotter predicts the position of the target on the next
time-interval bell,

at which instant the battery will be fired. Then, in order to
take into

consideration the time of flight of the projectile, he must
predict ahead

another interval (approximately the same as the first interval)
to obtain

the setforward point at which the target and projectile are
calculated

to meet. The gun is laid on this point. In other words, based on
the

travel of the target assumedfrom its position at the beginning
and end

of a single minute (usually) the plotter predicts its position
two min-

utes later. Experience shows that with a slow-movingtarget, of
con-

stant speed on a uniform course, quite accurate results will be
obtained.With a war vessel moving at thirty knots per hour on a
purposely

sinuous course, the plotter is at a great disadvantage when
using this

system. A sudden change in either direction or speed, or the
combina-

tion of both, may throw his projectile as much as a thousand
yards off

the course. Anyone can easily test this statement in his own
plotting

room. A war vessel moving 35 knots per hour will travel 1150
yards

per minute and is able to reduce speed down to 600 yards per
minute

in less than one minute. Its turning radius is equal
approximately.toits speed per minute. Using these data, the range
officer can layout
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gence line, the trunk lines on which to send their data. He will
at the

same time advise batteries of the trunk line assigned to them.
This will

be equivalent to a target assignment. These data, being in terms
of X

and Y coordinates, can be utilized by any number of batteries
without

interference with one another. An independent organization of
observ-
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An Important Mechanical Principle

Experiment proves that the motion of a slow-moving graduated
limb

or rack can be duplicated accurately and without lag. by a
similar

graduated limb or rack at a distant point by sending over the
telephone

frequent readings from the index of the first device. In order
to do

this correctly, the second device must be moved by means of a
small

fly-wheel so geared that, for average speed, the operator or
setter will

have to turn the wheel approximately once every second. If the
reader

of the first device reads his index at every marked interval
that he can

distinguish accurately, in such a manner that the last syllable
goes outas the index is opposite the mark, the second operator will
quickly get

the speed and swing, and synchronize his instrument with the
first one.

Small errors of the compensating type will occur of course, but
the re-

cording operator is just as liable to be a fraction ahead of the
index

mark as he is to be behind it. Several of these devices could be
put in

series, and, using separate operators and readers, no lag would
be in-

troduced. This is the principle upon which the continuous and
instan-

taneous track of the target c~n be reproduced from the
observers' datato an actual moving pencil track on the plotting
boards of several bat-

teries simultaneously. It is the principle used in the system
proposed

in this paper but need only apply where the apparatus is
hand-operated.

Successful electrical data-transmission devices have been
constructed

.and could be applied to this fire-control system to do the same
thing.

The System in General

If a plotting board based on the present standard types were
built

for the 16-inch battery, we would have a very clumsy affair,
large and

unwieldy and without flexibility. I propose a plotting board
(Plates

III, IV, and V) which will give accurate results on the smaller
scale

of I :20,000, and since it has no station or gun arms (range and
azimuth

being determined by a system similar to the present
vertical-base in-

strument), it is more flexible than the guns are; and although
it pro-

duces a continuous track, no time is lost in plotting or
prediction, the

only prediction being for the time of flight of the projectile.
A

mechanical setforward point represents the point upon which the
guns

are kept constantly trained by this method..

Briefly the proposed system provides an organization and
instru-

ments whereby any number of batteries may obtain a continuous
flow

.....f X and Y coordinates simultaneously and without
interference with

one another. They may use these data either with a local
time-interval

system er by a new plotting board offered in this paper, a
plotting

hoard which plots a continuous track and furnishes a steady flow
of
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ranges to the guns. While this system was designed especially
for the

16-inch battery, the fact that a 16-inch gun will always be
surrounded

by a large number of smaller guns has not been lost sight of.
We

could say that the 16-inch battery will be the nucleus of an
artillery
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DESCRIPTION OF THE GRID CONVERTER

(Plate II)This instrument converts azimnths obtained at
terrestrial base-end stations

to rectangular coordinates. It is installed at alternate
stations in a chain of observ-

ing stations along the seacoast. It consists of a vertical
plotting board with three

azimuth arms plugged in at their proper coordinates, the station
at which the

board is installed being the center one. These arms are made of
aluminum and

are flat. A slot two inches wide is cut in the center of each
arm and a fine piece

of piano wire is stretched in its center to represent the line
of sight. Arms are

counterbalanced and are separated from the plotting board by
discs varying in

thickness in order that there will be a clearance between all
arms. This allows

any pair of the three arms to be put in operation on a target
with no change in

the plotting board. Azimuth scales for the arms are placed on
the reverse side of

the board where azimuth setters continually set arms, when so
directed, by means

of small, geared wheels. It is obvious that the point on the
plotting board per.

pendicular to both wires of any pair of arms represents the
target and that the

-path of this point is the track of the target.

Parallel to and about two feet from the plotting board are two
vertical

machined bars, shown in Plate II as YY. A horizontal cross-bar X
(also machined)

is fitted on these bars in such a manner that it can be moved
rigidly perpendicularto them by means of the rod E and the sliding
handwheel F (gear and rack

action). A block D, to which a low-powered telescope (with
crosswires) is at.

tached, is moved along the bar X by means of the handwheel G. In
case of a

permanent installation the bars X and Y may be graduated in
coordinates and

the same read by means of index boxes on the blocks D and H.
However, in

order that these instruments may be standardized and adapted
quickly to any

locality, it is suggested that the following be done: Attach
flexible steel tapes

(graduated in yards scale 1.20,000) to the blocks D and H by
means of small

drums and clamps, in such a manner (not shown in the sketch)
that for any set--ting of the azimuth arms the tapes can be
adjusted to read the correct rectangular

coordinates. This not only permits the board to be adapted
quickly to any area

but also provides a means of adjustment.

The operator keeps the telescope crosswires continually on the
intersection of

the wires of the azimuth arms. A tr
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APPENDIX II

DESCRIPTIO:; OF TilE MAIN PLOTTI:I"G BOARD

(Plate III)

This plotting board can be better described as a plotting floor.
A fine mixture

of concrete could be used. For a sixteen-inch ballery, mounted
on the seacoast

and commanding a field of fire of 180 degrees on naval targets,
a board 8'x 16'

is the proper size (scale 1:20,000). Two rails marked XX in the
sketch are
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mounted parallel to one another as shown in the drawing. These
tracks carry a

double tracked beam YY which is fitted to them in such a manner
that it can be

moved rigidly perpendicular to them. This beam YY carries a
sliding block B

which holds the mechanical set forward point and travel finder
(for full description

of which see Plate V).

The index mark on block B and the index mark on the beam Yare
continually

set by small hand wheels on the Y and X coordinates sent in from
the grid con-


	
7/31/2019 Coast Artillery Journal - Apr 1927

28/98

STUDY OF FIRE CONTROL 319

verter stations. A pencil on block B (marked p) indicates the
exact track of the

target, without lag, and a small wheel on the same block
determines travel for any

given time of flight. The plotter adjusts a mechanical
setforward point (de-scribed on Plate V) on which the operator of
the range-azimuth instrument keeps

his cross-wires fixed. Drift and ballistic corrections are
determined from charts

and are set on the range-azimuth instrument and corrected ranges
and azimuths

are continually sent to the guns by telephone or a
follow.the.pointer system such

as is used in the Navy. The cost of this plotting board is
estimated at approxi-

mately $500.00 if constructed by a civilian firm.

The apparatus should be designed so that the variation in
elevation of block

B will not exceed 0.01 inch in moving over the floor. As the
mechanical set-

1 '- 1 A I N f 'l O f f 1 H G B O A ! ( O R A N G f ' A71Mlni
l

IN-STRUM[NT

PLATE IV

forward point is entirely independent of the level of the floor,
a maximum accuracy

can be expected.

Such a board might be used for a group of guns, each installing
a pedestal

and range-azimuth instrument over its proper coordinates on the
board and

observing on the common mechanical set forward point.

By using two adjustable, flexible steel tapes graduated in yards
for the scale

of the board, on the X and Y rails, the board may be quickly
adapted to any

locality by adjusting these flexible tapes to read the local
coordinates. This also

provides a means of adjusting the board. (Steel tapes are not
shown in the sketch.)

It is entirely possible to construct this board in such a manner
that it can be

dismounted and set up again quickly thus adapting itself to the
heavy railroad
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APPENDIX III

DESCRIPTION OF THE CENTRAL PLOTTING BOARD RANGE AND AZIMUTH
INSTRUMENT

(Plate IV)

This instrument takes the place of the usual gun arm on the main
plotting

board. It is actually a vertical-baseinstrument of accuracy and
power inferior to

the standard type now used in harbor defense artillery. It is
mounted on an

adjustable pedestal over the point on the plotting board floor
representing the

gun position. Range and azimuth corrections are obtained by
charts and are set

on this instrument. The operator keeps his cross-wiresfixed on
the mechanical

setforward point on the plotting floor. The readers continually
read ranges and

azimuths to the guns (or this may be done automaticallyby an
electrical follow-

the-pointer systemsuch as is used in the Navy).

This instrument is designed to increase the flexibility of the
plotting system

to a degree where the guns may be fired as quickly as they are
loaded. It elimi-

nates the predicted point now used.

This instrument can be graduated to a standard scale, which
allows it to be

used with any 16-inch gun battery, or by simply replacing the
aluminum drum

it can be quickly adapted to any type of heavy artillery.

Its approximate cost is estimated at twice that of a light
engineers' transit.

APPENDIX V

DESCRIPTION OF THE MECHANICAL SETFORWARD POINT

(Plate V)

The device shown in plan and elevation on Plate V allows the
guns to be

laid constantly on a moving setforward point, thus eliminating
the time-interval

systemand the predicted point.

A plate glass is mounted on the movahle block B, parallel to the
floor andas shownin the sketch. A hole through the center marks the
point directly above

the target when the plotting board is in operation. A pencil is
mounted, as shown

in the lower sketch, to record the track of the target. Seated
in this hole and rest-

ing on the upper surface of the glass plate is a small
revolvingmetal cylinder G

which holds the adjustable steel springs a and b and the travel
indicator F. The

lengths ofa, b, and F are automaticallykept the same and
controlledin amountby

knurled cylinder E. At the end of the steel spring , and
attached to sliding base

H, is a steel needle kept exactly upright or vertical by means
of the sliding base

H. This steel needle is the setforward point. Another sliding
metal base I keepsthe spring b in place and vertical. By means of
the rods c and d, the springs a

and b and the setforward point can be set in any position or to
fit any track

quickly. Spring b is alwayskept over the plotted track as seen
through the glass

floor. Spring a is then adjusted to indicate the predicted
track.

A small wheel under block B records the travel for the time of
flight of the

projectile. The time of flight is determined from correction
charts and set on a

time electrical CUITenthreaker which di...-idesthe time of
:flightinto tenths auto-

maticallyand gives actual travel for the fotal time of flight on
the "electric travel-
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Mil i tary Menta l MethodsTactical Training as a Business
Asset

By LIEUT. COL. FRANK GEERE, C. A. C.

THE following extract from a personal letter from a Reserve
officerto his correspondence school instructor reveals an aspect of
militarytraining that has an interest value both within and without
the Army.The appreciation it evinces is relatively inconsequential;
what is im-

portant is that he finds certain military methods orthodox for
his com.

mercial purposes and is able to apply them with success, which
merits

an examination of the raison d'etre.

The letter writer is Captain-. -, CA-Res., until recently
assigned

to the --st Coast Artillery (Ry.). He is taking the Advanced
Course

(Coast Artillery), appropriate for Reserve officers of captain's
grade

seeking to establish capacity for advancement to major, and his
refer-ence is to Suhcourse 1, "Combat Orders and Solution of
Problems,"

which he lately concluded with a high rating. Here is what he
says:

Thank you very much for your written critique on my examination.
The

approved solution afforded me a great deal of specific
information as to

mode of expression. I was particularly glad to note that my
process of reas-

oning arrived at an identical conclusion. To me the ability to
analyze and

reconstruct and to reason logically is one of the finest
facnlties, and this

course has been a distinct aid l!IJ me. I am now applying the
"Estimate of

the Situation" to all my personal and business problems, and my
new

method of attack on problems and their solutions bas received a
great deal

of compliment from the people with whom I am in business
contact, who

seem to value an organized manner of thinking and application of
means

for carrying out a decision. So you see the value to me lies not
only in hav-

ing furthered my military education but also my commercial
work.

Now the significance of Captain --'s statement rests in the
fact

that he is engaged in the merchandising end of one of the
largest con-cerns in New York City, in a capacity that requires
seasonal estimates

of the business situation from the marketing standpoint, wherein
ac-

count must be taken of many collateral factors in the problem of
pro-

curement, and in which, as in most business affairs, the time
factor is

an important element. Itwould seemneedless to add that the
promptness

and correctness of the conclusions drawn from such estimates
naturally

enter largely into the success of his employer's operations, if
it were

not for the purpose of rounding out the military tactical
similitude.[322]
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It should be further stated, for qualificational effect, that
Captain

-- is a practical soldier. Between his World War service and
ap-

pointment in the Officers' Reserve Corps, in which he has played
an

active and constructive part, he held a commission in the
--Coast

Artillery (HD), Mass. N. G., where he is reputed to have
shown

marked practical ability. This tendency may be ascribed in part
to an

inherited talent, for a direct ancester has fought in every war
of our

republic except that of 1812, beginning with a
great-great-grandfather

who was not only an officerin the revolutionary army but
subsequently

the first Secretary of the Treasury.. All of them were also
successful

business men.

One not infrequently hears military training qualified as of
no

practical benefit in civil occupations. In fact, the comment is
often

made that constant military service as an officerunfits a man
for suc-

cessful competition in business, a broad statement that will be
found

to be only partially true.if applied with due discriminations.
Long

professional military service, for instance, may truly impair
ability

to compete in many lines against those whose experience in
business

gives them the advantage of familiarity with the fine points of
thegame. The habit of disciplinary control, also, is mainly
inapplicable

outside of the military service; though the reverse effect,
habitual sub-

ordination to discipline, is an individual enhancement for civil
em-

ployment of most any sort. Again, it may be true that military
adminis-

tration methods are not applicable in civil corporate endeavors,
yet

one finds a striking general similarity in the administrative
systems of

many big corporations with extended interests engaging a large
per-

sonnel, even if their details differ greatly. Nor is this
unexpected con-sidering that the same general principles underlie
the systematic coordi-

nation and effective control of the subordinate operating groups
of

any large organization.

On the other hand, military training unquestionably develops

leadership and directive ability, besides infusing
self-confidence and

a strong sense of responsibility, qualities whose value is by no
means

confined to the military services. But what is more to the
point, which

is what Captain --'s testimony brings out, is that it instills a
habit

of clear, logical thinking towards a definite correct
conclusion. This

comes principally with the tactical training of an officer, as
dis-

tinguished from his administrative training or his character
develop-

ment, in which this feature is not left to incidental
grow-th,but is made

openly a part of the training scheme.

Here is something that should have a high value in business
effi-

ciency, and yet is not necessarily assured from business
experience.Kor is it believed that any commercial organization
makes a point of
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directly training this faculty, in so far as concerns teaching
positively

any method, as is done in the Army. The business man who
inherently

has the quality may evolve it by unconscious practice through
the up-.ward steps of his career towards the goal of success. But
many do not

succeed in business beyond a very ordinary measure because they
have

never recognized this faculty or have not known how to develop
it, or

else the opportunity to do so has never come to them. In this
intensive

age there is much lost talent because of 'hat.

Lack of methodical thinking is manifested in the run of
business

letters, which indicate its existence also in the more direct
transaction

of affairs. George Palmer Putnam, of New York, treasurer of G.
P.Putnam's Sons, in an address before the 20th Century Club of
Boston

recently, deplored what he called "the amazing inability of the
aver.

age writer of business letters to write what should be
expressed." It isso common to see such letters composed of one long
choppy paragraph

full of unsorted information, its statements of fact or thought
inade-

quately linked, some essentials perhaps overlooked that mayor
may

not have been obvious enough to the writer, which a careful
man

finds necessary to peruse more than once to be quite sure he
gets thewriter's full meaning. Of course, any man of ordinary
dictional ability,

given time, pencil, pad, and eraser, should be expected to draft
an

intelligent letter. It must be held in mind, however, that
practically

all business letters are dictated directly to the typist, most
often in

quantity at a stretch. The time element is here. Since a letter
is but a

means of mental expression, the condition that Mr. Putnam
deplored

therefore can be taken reasonably as proving a general lack of
orderly

thinking-a failure to coordinate ideas quickly and to marshal
factsreadily.

In the Army this failing is forestalled by strict rules that
compel

a logical and concise presentation of what must be stated. The
pre.

scribed rules fo;r military letters are designed to restrict the
writer to

proper sequence in the grouping of facts and thoughts. They
exact

that the opening paragraph shall epitomize the general
proposition,

preceded by due references to connect it with its proper origin;
that

each succeeding paragraph shall embody separately and
sequentiallythe various considerations and collateral facts; and
that where there

is much detail it shall be assorted into subparagraphs. This
naturally

tends to brevity and produces clarity, which of itself
stimulates straight

and orderly thinking, with a minimum of error.

But in tactical matters the Army has a more definite purpose
in

actually teaching method for the practice of clear thinking, and
so

makes it a direct part of its science. In tactical work the
chance of

false conclusions must be reduced to the minimum while the
ability
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to arrive quickly at a right decision must be developed to its
maximum.

When an officerof the combat branches comes to the grade of
captain,

and from then on through the field grades, the development of
histactical ability becomes paramount. In this the teaching of
principles

and their application to situations is but a part. A correct
estimate of

the situation is the really vital thing, for which orderly
reasoning is

necessary. A wrong conclusion may easily follow from a faulty
balance

of factors, whose relative values depend on their consideration
in

entirety-the oversight of anyone essential may destroy that
balance.

Tactical ability therefore includes an ability to think clearly
and

reason logically, to discard readily the unessential and muster
theessential considerations, to reach a definite conclusion
promptly and

express its results understandably. Without this a mere
knowledge of

tactical principles and their application is badly
discounted.

This demands a correct and more or less fixed process. Our
hasic

texts tell us that a commander in comhat confronted hy a special
situa-

tion "must go through a certain well-defined mental process in
order

to arrive at a sound decision," and that "experience has
demonstrated

that if the individual he trained to follow a prescribed
sequence ofreasoning, the handling of the elements of a prohlem
hecomes almost

automatic and the chances for error and omission hecome more
and

more remote." Military training along those lines by
estahlished

method is therefore to a great extent made a mechanical process,
which

is no small part of the scheme of the general service schools. A
form

involving all the possihle influencing factors is laid down as a
guide

in directing the mind, and repeated prohlems are imposed for its
exer-

cise. By this it is intended to fix in the military student's
mind "the

sequence of reasoning followed therein so that he will follow a
similar

sequence in making estimates of the situation in actual
operations

when time does not permit of a leisurely estimate." The
underlying

principle, to repeat, is that unless one hahitually follows a
definite and

well-determined process in all situations, the certainty of
estimating

all factors and so insuring a prompt and well-judged conclusion
under

stress is lessened.Here is where military methods are ahead of
ordinary husiness

practice, a fact which Captain -- has been quick to discern.
Revert-

ing again to our hasic tactical texts, we find that the apparent
intuitive

ability of some commanders to solve military prohlems is
ascribed less

to any special gift of genius than to the keen working of an
alert and

highlY-trained mind. The reverse is probahly true generally in
the

business world. The outstanding commercialists will usually be
found

to he those who have an intuitive capahility for quickly
visualizing asituation in all its aspects, and thus are able to
hest utilize their know-
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ledge of the practical details. Excluding these, most business
men in

the general run may make a correct estimate of any situation,
but their

mental procedure is usually comparatively slow and often
indirect, and

frequently errors remain for subsequent elimination. They are
prone

to take time to think things over. Where there is time to con
over and

deliberate all factors and consider,ations,this is no great
handicap, but

there is not the best efficiencyin it where the judgment must be
reached

quickly and accurately. In competitivebusiness the proverbial
relation

of time and money is a practical consideration, no less than is
the

relation between time and economy of lives and material in
combat.

An objective may be attained at too great a cost, so that little
profitremains. Which brings to mind the fiction of the two soldiers
who were

discussing a certain general. Declared the one, "He's a winner;
he'll

take that salient if it costs him 50,000 men." Commented the
other,

"Say, he's a liberal guy, aint he!"

When a great emergency arises, such as are created from
floods,

organized violence, stampedes in crises, due to a sudden and
severe

disorganization of normal conditions, we find military men often
put

on the job. This is not only because of their ability for
organizationand effectiveadministration, but because they are
fitted by their train-

ing clearly to estimate situations suddenly confronting them, to
form-

ulate promptly a decision out of such an estimate, and to carry
the

decision through. A man who has served reasonably long as an
officer

is for the same reason by no means unfitted to cope with the
problems

of business life, and having acquired knowledge of the practical
details

of any line, the application of military methods in tackling its
problems

should prove an advantage.

It is therefore interesting to have this testimony from a
Reserve

Qfficerthat he finds military tactical training "a distinct aid"
in solv-

ing his commercial problems, and it should encourage more to
take up

the tactical courses of the Army CorrespondenceSchool. Itis the
more

interesting that Captain---'s employers appreciate the methods
he

has derived from his military schooling. It would be well indeed
if

more could do that.

r.--.---.-.----..--..----.-----...-.-l5 Troops do not get
disciplined in ninety davs.- a: :5 Benjamin F. Butler, in Butler's
Book. 5: :..= :='- 1;=r------ .......---. __- __......,..--.""~
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An Improved T. I. System for

Mobile Artillery

By TECHNICALSERGEANTRALPHL. JOHNSON,C. A. C.

THE following is a description of a time-interval system which
wastried out during the 1926 encampment of the 244th Coast
Artil-lery, NewYork National Guard, which regiment is armed with
155-mm.

guns. During the past few years several T. 1. systems have been
testedbut all proved to be either too bulky for use in the field or
else had

some inherent fault that made it inadvisable to continue their
use.

The circuit shown in Plate 1 was published in the
COASTARTILLERY

JOURNALa year or so ago and at first appeared to be a very good
cir-

cuit. When tried out it was found to have three faults that
needed over-

coming before it could be used to advantage. First, and worst,
there

was cross-talk at all times, i.e., the secondary reader and arm
setter

could hear all data being sent out over the primary line, and
the pri-mary reader and arm setter could also hear the data being
sent over

the secondary line. This caused a great deal of confusion,
especially

when training new men as arm setters or readers.

Second, the "Howlers" at the gun positions did not give
enough

volume of sound and on a windy day could not be heard at
all.

Third, the number of service buzzers needed to outfit a
regiment

made the completed apparatus (exclusive of lines) cover so
much

space that it was hard to get at and adjust one part of the
apparatus

without interrupting the service of the whole, and there being
at least

four buzzers to keep adjusted it was quite a problem to keep the
sys-

tem operating without having endless delays for adjusting.

To overcome the first and chief fanlt it was suggested by
Major

Charles O. Schudt, then Senior Instructor, C. A. c., N. Y. N.
G., that ifthe T. I. line connecting to each base-end line were
kept open-circuited

except at the instant the T. 1. signal was given, there could be
no possi-

bility of cross-talk through this line, the opening and closing
of this

T. I. circuit to be accomplished by relays operated by the T. I.
appar-

atus. This was tried and proved very satisfactory but left
faults two

and three still to be overcome.

It was decided then to mount the relay and buzzer coil on
one

base with a special buzzer for the "howlers" at the'guns. This
proved

successful but we still had a number of buzzer vibrators to
keep

adjusted. [3271
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It was then decided to try a buzzer having one primary coil
and

several secondaries, each secondary coil to be wound for the
work it

was to do. Several trial buzzers were built and the following is
the

data for building the buzzer finally decided on.

PLATE I

The core of the coil is of soft iron, ~ inch in diameter and
four

inches long, the end pieces of the coil form are of bakelite, ~
inch by 2

inches, with a hole ~ inch in diameter through the center for
the core.

On this core was wound a layer of insulating material and on top
of

this 3OO-turnsof No. 30 enameled wire were wound as evenly as it
is

possible to do.it by hand.
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This winding, which is the primary of the buzzer, was then
given

a coat of shellac and allowed to dry. One end piece was then
removed

from the form and four fiber rings slipped on over the primary
wind-

ing and the end piece replaced. These rings are the spacers
betweenthe various secondaries and can be seen on the completed
buzzer

(Plate 5).

The Secondaries,S', 5", 5"', Plate 4, that furnish the buzzer
signal

to the base-line stations, each consist of 300 turns of No. 30
enameled

wire. The Secondaries S-S (Plate 4) are those that actuate the
"howl-

ers" for the gun positions, and also for the plotting Noms if so
de-

sired; each consists of B O O turns of No. 30 enameled wire.

The resistance of the telephone relay used was so high that it
took

PLATE 2

about 15 volts to operate it, so it was rewound with 1000 turns
of No.

34 enameled wire.

Plate 3 shows the relay with the cover removed and Plate 2
shows

the completed apparatus as it looks when ready for use.In Plate
2 the terminals to the right of the board connect as they

are marked B'-l going to one of the wires connecting B' Reader
and

B' Armsetter and the B"-l to one of the wires connecting the
B"

Reader and the B" Armsetter-B'-1 and B"-l being for use of
one

battalion's base line and B'-2 and B"-2 being for the base line
of

another battalion, etc. Either a T. I. clock or a T. I.
apparatus may be

used as an interrupter.

An apparatus was used by the 244th Coast Artillery, N. Y. N.
G.

during the past encampment although it was necessary to take a
30-
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volt Edison Type batlery to the field to operate it. The
vibrator sys-

tem requires from 4 to 6 volts and, as it draws very little
current and

for very short intervals, one 75-ampere-hour battery was all
that was

necessary for the two weeks in camp.The terminal marked I (Plate
2) connects to one side of the inter-

rupter and the one marked B plus to one side of the 4. or 6-volt
batlery,

the other terminal of the battery connecting to the remaining
terminal

of the interrupter. The terminals H-l, H-2 are the "howler"
terminals

for the gun positions and plotting rooms.

Pu,n: 3

The "howlers" at the guns were watch-case type telephone
receivers

lashed to small megaphones and placed in the rear of the gun
positions.

These howlers, when connected to the apparatus described, can
easilybe heard for a distance of 50 to 75 yards. The howlers used
in the plot-

ting rooms are the same as used at the gun positions excepting
that no

megaphones were used.

Plate 4 shows a complete schematic diagram of the system
used

when supplying T. I. signals for three separate battalion base
lines,

excepting that a T. 1 . apparatus was used as an interrupter
instead of

a T. 1. clock.
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The action of the apparatus is as follows:

When the contacts of the T. 1. interrupter or clock close, the
buz-zer circuit is closed and vibrator .operates; at the same
instant the cir-

cuit through the relay coil is completed. the relay being in
parallel

PLATE 4

with the primary of the vibrator coil. This causes the relay
contact to

dose, thus closing the circuit between the primary and secondary
lines

of each base-end group, and the buzzer signal is superimposed on
that

group of lines.
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When the T. I. interrupter contacts open the circuit through
thebuzzer and relay coils is broken, the relay contact open leaving
no con-

nection between the primary and secondary data lines until the
instant

the next time interval signal is given.

The apparatus described was designed to take care of the
time-

interval problems of a three-battalion group,' each group having
a

separate base line.

The following is a legend of the diagram (Plate 4) which may
be

of assistance:

PLATE 5

P' = Primary Arm Setters.

P"= Secondary Arm Setters.

B' = Primary Readers.

B"= Secondary Readers.

H = Howlers in Plotting Room.

G-l. G-2, G-3 = Howlers at gun positions.

S'- S"- S"'= Secondaries of vibrator coil (400 turns of No. 30
enameled

wire).

S - S = Howler Secondaries (800 turns of No. 30 enameled
wire).

P = Primary of vibrator coil (300 turns of No. 30 enameled
wire).

A = Telephone relay, 4-circuit (rewound with 1000 turns of No.
:uenameled wire).

B = 4- or 6-volt storage battery.

C = T. I. clock or T. I. apparatus.
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Army Off icers ' Pay

Standards for Comparing Pay with Services Rendered

By MAJOR MARK L.IRELAND, Quartermaster Corps

INTRODUCTION

SECRETARYof War Dwight F. Davis, reporting December 10, 1926,as
required by Section 4, Act of Congress approved July 2, 1926,the
results of alleged injustices in promotion-list arrangement of
offi-

cers according to the National Defense Act, said in part:

It has been the fixed policy of the Government to pay its
military offi.

cers salaries that are barely sufficient for their current
needs, savings from

such salaries that would provide for their declining years being
impossible.

Officers were, prior to 1861, continued on the active list at
full pay until

the time of their death, even though precluded by age or
disability from

rendering any service .. Every officer contributes toward the
expendi-

tures for maintenance of the retired list, first, by rendering a
long period

of service at a salary that is exclusive of possible savings to
provide for his

future, and, second, by the reduction of his pay upon retirement
...

Properly conceived the cost of the retired list is but a
necessary ele-

ment of the cost of maintaining a~ efficient active list. In so
far as proper

expenditures for the retired list are curtailed, will the
efficiency of the

active list be reduced?

The time has arrived when the facts as to the proper relation of
retire-

ment and expenditures for the retired list to the maintenance of
an efficient

military establishment must be faced, and whatever increase in
expenditures

for the retired list is necessary in order to preserve
efficiency in the active

establishment, must be made.

THE OBJECTIVE

Secretary Davis is not discussing how much individual
officerswill

receive in either active or retired pay, but how much must
Congress

appropriate over say a forty-year period for active and retired
pay "in

order to preserve efficiencyin the active establishment.:'
Qualitatively

the problem is described. Quantitatively it remains to be
measured.

The writer attempts no direct answer. He hopes to facilitate
thesolution by describing definite standards for comparing Army
officers'

pay with services rendered.

Standards are needed to determine what degree of "efficiencyin
the

active establishment" a given sum will purchase, or conversely.
Now,

when wars involve all citizens, the art of war must be preserved
and

developed for the mass by technical experts. Since Americans
will not

[3331
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be content to hazard their fortunes and lives on inferior
methods, the

question is: How much will the highest efficiency cost? To
obtain

professional men of desired caliber, the government must
compete

with civilian professions and business in general.

STANDARDS PAST AND PRESENT

Need for higher standards for military officerscreated the
Military

Academy in 1802 and the Naval Academy in 1845. The term

"Academy" bears testimony to constantly increasing
requirements.

Both academies were founded before the day of high schools.
Itwasa great advance in standards then to take youths and give them
train-

ing intermediate between elementary schools and colleges, adding
rigid

discipline. Tactics lagged far behind elementary science and
engineer-

ing. Classical college courses prepared for "the professions."
Few

beside minisfers, lawyers, or doctors possessed education
sufficient to

write early scientific and technical books.

To envision the change which has occurred, sharp contrast
with

present requirements is necessary. Army Regulations 605-5
prescribe:

The candidate must be at the time of appointment [as 2d
lieutenant] .

Between the ages of 21 and 30 years; ... A warrant officer or
enlisted

man of the Regular Army of more than two years' service; . or
a

graduate of technical institution approved by the Secretary of
War ...

Approved institutions will be those maintaining the full
equivalent of a

four-year course of instruction in technical or scientific
subjects, the suc-

cessful completion of which entitles the graduate to a degree in
a recognized

technical science.

The real point is that examinations are competitive and the
same

basic mental examination applies to all candidates. He who
lacks

equivalent education must beat technical graduates on their
own

ground. Certain branches prescribe still more severe
requirements.

With concentrations of men decreasing and of artillery and
other

engines of war increasing per unit of area on battlefields,
modern war

becomes a contest of engineers and scientists.

PAY, PAST AND PRESENT

TABLE I-CHANCIXG R&TES OF ARMY PAY PER A~NU.M:

Grade 1 1 7 8 2Major General 379Colonel 151

Lt. Colonel ICaptain 762d Lieutenant 38

Private

1

173511790 11812 11833', 1861 1867 1::; ~ 1917-8 ~

* * * *I ~~~ ~~ ~: ~~ ~~::

I

600 I . 2256 4864 5654 5634 6926420 %1800 1530 2916 3923 3923
3936

1350 1688 2143 2143 21%

24 96 72 132 192 158 180 360 252

* Includes money value of all allowances for all grades named
except private~ All enlistedmen are quartered, rationed, clothed~
etc.,. at government expense.

% Pay and allowances of captain were temporarily raised during
the Civil War to $2796.
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Revolutionary history shows that OUT indeper..d~ncewas dearly
pur-

chased, measured in privations and suffering of our Continental
sol-

diers and their dependents, but inhabitants not located upon
battlefields

or Indian frontiers lived most comfortably and quite profitably.
From

community and colony treasuries they paid huge bounties
(sometimes

$1000 above what Congress offered for Continental service) for
short

periods of summer militia service, and derided "the ragged and
tattered

Continentals." The pay of $3.15 to second lieutenants, $12.60 to
colo-

nels, and $31.60 to major generals per month, when paid, if at
all, in

Continental paper money, the value of which gave birtp. to the
ex-pression: "Not worth a Continental," indicates that most
Americans

of 1776 purchased their independence at bargain rates.

Ganoe, referring to 1782, says:

Economy was made to bear hardest upon those who had shouldered
the

burdens of the conflict. The half pay promised to the officers
had never

been prodnced .... They had received not over one-sixth of their
pay

during the whole Revolution. Their private resources were at an
end and

their friends were wearied and disgusted with their repeated
applications .

. . Since nothing had been given them for clothing after 1777,
they were

constantly chilled by zero weather and often in the unspeakable
hospital .

. . The "deranged officers," who had been squeezed out of
service by

union of smaller regiments and who had been provided for in no
way, often

times had to sell their clothing or beg. They were treated by
the public as

idlers living on the public bounty and were derided by their
neighbors as

"half-pay officers." These very leaders, who had risked their
lives to quell

mutinies, who had stood before death and torture in order to
make the

country safe and independent, were ridiculed and neglected. So
great was

the public stigma on these men that the word "soldiering" came
into use

as a synonym for idleness.

If the country had given the Continental soldier honor and had
made

him independent for the rest of his life, it could not have
begun to repay

him for his services. But when it failed in its promises and
even scorned

him in public, the name of ingrate is scarcely too strong a
term. As shall

he seen later, this attitude is not going to he confined to
Revolutionary days.

After each war the Regulars have suffered reductions of pay
in

grade. Sometimes pay has fallen below pre-war pay. Congress
usually

increases pay during war while citizen soldiers serve. During
the World

War, with officers, the increase came as especially favorable
rules hy

which officers,other than those of the Regular Army, received
increases

for length of service. Inborn distrust of regulars, prohably
inherited

flOm billeting British regulars upon the colonists prior to the
Revolu-

tion, may account for this.Viewing past experience, officersmay
congratulate themselves upon

Secretary Davis' broad sane recommendations and their favorable
re-
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INFLUENCE OF FLUCTUATING VALUE OF THE DOLLAR ON

PAY OF FEDERAL OFFICIALS
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