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THE COAST ARTILLERY JOURNAL

Volume 72 Mareh, 1930 Number 3

Comments on the Revision of T.R. 435-
55, Coast Artillery Target Practice

By Tug CoAsT ARTILLERY BOARD

NotE: The revised T.R. 435-55 which will become effective July 1, 1930, has
been approved and is now being printed. In order that the Coast Artillery Corps
may have an opportunity to study these regulations and to betiter explain those
features which may appear to be departures from previous methods of scoring,
the Coast Artillery Board has prepared, in four parts, for the JOURNAL, an
article dealing with the mew score. Parts I and I1 are published below. Part
I comsists of extracts from the new target practice regulations and includes those
sections which are of immediate interest to seacoast batteries. Part II is a dis-
cussion of Part 1. Parts III and IV (to be published later) will be similar to
Parts I and II, respectively, but will deal with the score for antiaireraft artillery.

The changes in T.R. 435-55 are not limited to the exiracts that will be given
in these articles. The entire text has been revised and hardly o paragraph has
been left unchanged. The method of scoring for antigireraft artillery, particu-
larly gums and machine guns, has been completely changed and bears mo re-
semblance to the score now in effect. New illustrative problems with complete
analyses have been prepared.

Parr I—SEACOAST ARTILLERY TARGET PRACTICE

13. TagrgeTS.

e¢. Hypothetical—Hypothetical targets, used in connection with the
seoring, are rectangular parallelopipeds with approximately the same vul-
nerable area as: the battleship ‘“Celifornie’’; a U. S. destroyer, flush deck;
and the U. S. transport ““Henderson.”’

(1) Battleship—This target is for mse with mortars and guns of 8-
ineh ealiber and greater. Deck, thirty-two yards by one hundred and
sixty yards. Hull (above water), ten yards; hull (below water), four
yards. Sides and ends of ship, vertieal.

(2) Destroyer—This target is for 3-inch, 6-inch, and 155-mm. seacoast
guns with exceptions noted in the following paragraph. Deck, fen yards
by eighty yards. Hull (above water), five yards; hull (below water), two
vards. Sides and ends of ship, vertical.

(3) Transport—This target is for 155-mm. guns firing reeord serviee
practices at a range of fourieen thousand yards or more. Deck, twenty
yards by one hundred and fifiy yards. Hull (above water), ten yards;
hull (below water), four yards. Sides and ends of ship, vertical.
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b. Standard pyramidal or improvised iargets—The center of the
danger space of the hypothetieal target is marked by the standard pyram-
idal or improvised target at whicl fire is directed. The standard target
is that supplied by the Ordnance Department under existing regulations.
Improvised targets may be constructed locally to increase visibility, im-
prove coincidence range finding, or facilitate spotting. The latter is
especially desirable when firing 3-inch guns and adjusting fire by the

| TARGET b Lx [Y
BATTLESHIP 16 | 80 | FapLE @ A}
IR i'!%mr i0_| 75 3> 3 <

ESTROYER 5 | 4 3 e 3;

NOTE. BROKEN LINE T BOW-ON TARGEY
SouD LINE * BROADSIDE TARE:ST

Fie. 1. DIMENSIONS OF THE DANGER SPACE (in yards)

bracketing method. Small improvised targets may be used for sub-ealiber
praetice.

18. ADJUSTMENT OF FIRE.

a. Tridl fire.
* * *

(8) Number of shots for frial fire—TUnless otherwise authorized by the
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War Department, trial fire will be limited to four shots for each record
practice. ““Settling’’ and calibration shots will not be fired on the day of
practice.

19. OrFriciALS AND THEIR DUTIES.

a. Time keepers.
* * *

(7) The time of practice is that of record firing and includes all fire
except trial fire.

(a) Time for record fire for the battery is the mean of the cor-
rected times of the separate guns computed as in the example.

(b) Time for record fire for a gun begins at the command COM-
MENCE FIRING for the battery and ends when that gun fires its last
shot. The breech-block will be elosed and locked and the gun will not
be loaded until the command COMMENCE FIRING is given. Time-
out for a gun will be deducted to obtain its corrected time. When
materiel failure occurs in salvo fire, time-out will be allowed only on the
piece on which the failure oeccurred. A deduction of time during the
firing of a series will be allowed only for

(1) Interference of vessels.

(2) Delays incident to movements of the towing tug.

(8) Defects in materiel which eould not, in the opinion of the
Harbor Defense Commander, or his representative, have been fore-
seen and remedied by the Battery Commander.

(4) Determination of the sources of excessive lateral deviations
in mortar or howitzer firing.

(5) Obscuration of target, exeept when resulting from smoke
or dust incident to the firing.

21. AwNALYSIS oF SERVICE PRACTICE.

a¢. The object of the analysis of target practice is to determine the
proficiency of the firing unit and the performance of the materiel. These
can only be studied after the collection and orderly arrangement of all
data used during the practice. These data are used in the determination
of the score which, in itself, serves as a measure of the practice. For this
analysis it is not necessary to determine individual errors but the errors
made by the firing unit, as a whole, are determined. The analysis is both
tabular and graphieal.

b. Ezample—The example given (in another paragraph of the regu-
lations) was earried through the analysis of drill. This same example, in-
cluding the assumed trial shot data, will serve to illustrate the analysis of
practiee.

(1) Records required—1In this example Forms 1, 3, 5,6, 17,9, 11, 17,
18, 19, 20, 21, 23, 24, and 25 will be required.
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(2) Tabular analysis (Form 23)—To complete this form the follow-
ing procedure should be followed :

(a) Replot the course using the B’ and B” readers’ forms (1 and
3), corrected where necessary for personnel errors and to give uniform

values in the difference columns. Also replot the trial shot impaets using
the trial shot data on Forms 1 and 3.

(b) TUpon the replot of the course determine the position of the
target at each instant of impaect by plotting the azimuth of the target
(Form 17). Record the ranges to these points on line 2. In the case
of the trial shots enter the range to the trial shot point from Form 5.

(e¢) Check the pointer settingy oy Form 6 against the original
sources. Using the ranges from line 2, re-operate the range correction
board to determine the ballistic correction that should have been ap-
plied in each case. Convert these values into yards and enter on line 3.

(d) From the Battery Commander’s record (Form 17) and the
range percentage correction board operator’s record (Form 7), deter-
mine the Battery Commander’s correction which was actually ordered
and the salvo to which applied. Enter these values on line 5 under the
shots to which they were applied.

(e) Determine the ranges at which the pieces were actually laid
from the display board record (Forms 9 and 11) and enter on line 7.

(f) Determine the actual deviation of each splash from the plot of
impacts. This requires the use of the records of lateral deviations
(Form. 19) and range deviations (Form 20). Enter these values on
line 9.

(g) Enter on line 16 the range deviations reported by the spotting
section, from the Battery Commander’s record (Form 17).

(h) The remaining lines on this form are filled in as indicated on
the form itself.

(8) Plot of impacts—From the record of range deviations and the
record of lateral deviations the Battery Commander will plot the position
of the impaets with reference to the pyramidal target as follows:

(a) Crossseetion paper (one-fenth-ineh) will be used.

(b) Plot the position of the target at the interseetion of two heavy
lines of the eross-section paper.

(e) Along one of the heavy lines lay off the length of the towline
(Seale: one inch equals one hundred feet) and plot the position of
the towing vessel.

(d) From the target, lay off the line of direction fo the battery.
The angle vessel-farget-battery (VTGE) will be deiermined from the
plotting board, using the replot of the target course and assuming that
the towing vessel has passed over the same course as the target.

(e) Draw through the farget a line perpendieular to the line of
direetion from target o battery.
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(f) Lay off from the target, on this line, the deviation in yards
to the right or left of the target as shown on Form 19 in the column
“PDeviation yards.”” Mark the point, thus determined, ‘‘d.”’

(g) Through d draw a line parallel to the line of direction from
target to battery (da).

(h) On the heavy line through the target perpendicular to the
towline lay off from the target the deviation in yards shown on Form
20 and mark the point, thus located, ‘“C.”” When camera records have
been obtained and recorded on Form 20 they are to be used and the
range records disecarded.

(i) Draw a line from the towing vessel (V) to C.

(3) The line da represents, with sufficient accuracy the line along
which the lateral observer saw the impact, and the line VO represents
the line along which the range observer saw the impact. So the point
S, the interesection of the two lines, represents the position of the im-
paet with respect to the target.

(k) By measuring the length of the line ds, we have the range
deviation of the impaect. This value is entered in line 9 of Form 23,
and together with the lateral deviations (Form 19) determine whether
or not a hii has been secured.

(i) When two or more shots fall at the same time it will be im-
possible, with the methods now available, to plot with certainty the
two points of impacet. Unless the Battery Commander is able to tell
from the records of his observation of fire which pair of plotted points
represents the irue positions of impaets, he will use the greatest devia-
tion (Form 20) with the greatest deviation (Form 19), the next greatest
deviation (Form 20) with the next greatest deviation (Form 19), and
50 on, t6 determine the points of impaet. There is no assurance that
this method will determine the eorreet points of impacts; it is preseribed
solely for the purpose of uniformity.
¢. Grapkical analysis—The graphical analysis is designed fo present a

picture of the more important aspeets of the practice as a whole. The
graph shows, in chronological order, what actually happened; the progress
of the shoot (center of impaet of aetual devialions); what information
was available to the Battery Commander as to the fall of the shots (plot
of the splotted deviations); what action was iaken (adjustment correc-
tions applied). These items are all indicated on the graph by means of
distinetive symbols. In addition, the graph shows the magnitude of the
personnel errors, the developed and theoretical armament errors, the di-
mensions of the danger space area and other pertinent data. While the
graph is based on range deviations alone, the magnitude of the laferal
deviation of each shot is indieated, so that a complete picture of the fall
of the shots with reference to the danger space is presented. The graphieal
analysis will be made on Form 24 (Figure 3). The symbols that appear
on this form will be used in preparing the graph.
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(1) The vertical seale is in yards, over or short, and the horizontal
seale in fime. A suitable secale will be chosen for each. Black ink, only,
will be used in preparing this graph. A heavy horizontal line will be
drawn leaving one and one-half inches at the left for binding. This line
will be used throughout to represent the position of the target. A vertical
line extending one-tenth inech above and below the target line will be drawn
on the time line of each shot or salvo to represent the position of the
pyramidal target. Directly above these vertical lines and near the top of
the graph the appropriate symbol will be used to indieate the number of
shots in the salvo, the number of cross lines drawn in the symbol indicat-
ing the number of shots. These symbols will be drawn for both trial and
record fire. Immediately below these symbols, for record fire only, will be
placed the serial number of the salvo. The lateral deviation in yards to the
right (left) of each impact, as determined from the plot of impaets, will be
indieated in small figures at the right (left) of the eross lines. The order,
downward, in which these figures are placed is the same as that of the
plotted impacts pertaining to the same fime line, The figure on the upper-
most cross line is the lateral deviation of the uppermost impact, and the
figure on the next eross line is the lateral deviation of the next uppermost
impact, and so on. Shots fired before record fire will not be plotted with
respect to time but the time of the first and last of such shots will be noted
on the graph. The symbol for COMMENCE FIRING will be plotied on
the axis.

(2) From the target line plot

(a) Each range deviation from the farget as determined from the

plot of impacts (line 9, Form 23).

(b) The center of impact of each salvo when salvo fire is used

(line 9a, Form 23).

(¢} Hach deviation from the target as determined by the spotting

seetion (line 16, Form 23).

(3) ™Trial impaets will be marked with the taectical number of the
piece. It will be noted on the graph whether the trial fire was at a fixed
target or moving target.

(4) The means of applying the correeiion based upon frial fire
will be noted on the graph as ““RCB’’ (range ecorrection board, ‘%’
(range percentage corrector), or “‘Flat.”’

(6) When it is possible to identify the shots from particular guns the
impacts will be marked with the tactical number of the piece.

(6) The center of impaet of the actual splashes of each series of shots
earrying the same correection will be plotied.

(7) The center of impaet of the spotted deviations mpon which each
correction was based will be plotted with its proper symbol. When eom-
puting this center of impaci, if a part of the group of deviations upon
which this eenter of impact is to be based earry corrections that have not
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been applied 1o the rest of the group, the latter will be adjusted so that
all the deviations upon which this center of impact is based will carry
the eorrection applied to the last shot of the group. From the same vertical
line with this symbol and near the top of the graph a horizontal line will
be drawn to the left, extending as many small subdivisions of the cross-
section paper as there were salvos considered in the computation of the
center of impaet in question. Symbol <— . This line will be broken one
space for each salvoe which was disregarded in such computation. The
number of the salvo to which the correction was applied will be placed
after the symbol.

(8) Draw a heavy solid line representing the Batiery Commander’s
adjustment eorrection (vertically, the amount and sense; horizontally, the
shots to which applied). When the magnitude of the corrections vary due
to their having been applied as a percentage of a changing range, this
variation will be shown by sloping the line from the horizontal so that the
distance from the target line to the correction line will represent the
amount of the eorrection in yards to that particular shot.

(9) At the right of the graph the center of impaet of all actual
splashes (record) will be plotted, using the symbol.

(10) Vertieal lines representing the longitudinal limits of the danger
space of the broadside and bow-on targets will be laid off symmetrieally
with respeet to the target line and marked as shown in Figure 3.

(11) Dispersion ladders for the DAPE and PE (Table 1) will be
drawn on the right of the graph shown in Figure 3. These values will be
noted below their respective ladder. When the bracketing method of
adjustment is used the value of the assumed PE will also be noted on the
graph.

(12) When two or more symbols overlap they will be offset horizon-
tally a sufficient amount to clear each other.

(13) In a convenient position either above or below the target line
draw a horizontal axis and consiruet a graph of errors as shown in Figure
3. On the time line through each shot or salvo an ordinate will be drawn
in the proper direction from the horizontal axis and equal in magnitude
to the personnel error (line 8 Form 23) occeurring on such shot or salvo.
‘When the splashes of the individual shots of a salvo can be identified the
personnel error on each shot will be plotted.

(14) 'When {ime-out is allowed all guns, a broken vertieal line will be
drawn at the beginning of time-out and a similar line at the expiration
of time out. The notation ““Time out for. ..____ (giving reason)’’ will
be made in the space belween these lines. If necessary the time scale may
be broken. In all other cases when time out is allowed, a notation o that
effeet will be made—ihe time seale will not be broken.

(15) The method of showing the Battery Commander’s correetions in
the suecessive approximation method is obvious from the foregoing.
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(16) When the bracketing method of adjustment is employed the sym-
bols for plotted deviations are placed above or below the target line in ac-
cordance with the sensing of the individual shots of the salvo.

(17) The services of master gunners may be utilized in the preparation
of this form.

22. SCORE.

For the purpose of scoring, a practice will consist of two parts: trial
fire and record fire. The score will be based on record fire. The following
is the score for seacoast armament.

Seore=A+B-4+C—D

a. A component—Hitting.

H’ H”
A == _ 4. _ 15
( P’s T P"S) X

= Number of record shots.

H’ =Number of hits on broadside target during record fire.
H” =Number of hits on bow-on target during record fire.
P’ = Probability of hitting broadside target.

P’ = Probability of hitting bow-on target.

h

In computing the A component, the value of the DAPE used will not
be less than one nor greater than one and five-tenths times the PE given
in Table 1.

(1) Determination of hits—Paragraph 13 provides the hypothetical
target to be used with each type of armament. The pyramidal target is
assumed to be at the center of the danger space and not at the center of
the hypothetieal target (See Figure 1). The hypothetical target is assumed
to be in two positions:

(a) Bow-on, when the longitudinal axis coincides with the gun-
target line.

{(b) Broadside, when the longitudinal axis is perpendieular to the
gun-farget line.

(2) Table IIT gives the longitudinal limits of the danger space for
various angles of fall for all types of targets. The lateral limits of the
danger space, right or left of the pyramidal target, are as follows:

Bow-on Broadside
Battleship ... . 16 yards 80 yards
Transport ... 10 yards 75 yards
Destroyer ... 5 yards 40 yards

{a) An impaet is a hit when the following two conditions are
gatisfied :
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TABLE III
LONGITUDINAL LIMITS OF DANGER SPACE
in Yards, Over or Short, from

PYRAMIDAL TARGET

Amngle of
Fall Destroyer Target Transport Target Battleship Target
° Broagdside Bow-om  Broadside Bow-on  Broadside Bow-on
4 00 55 76 110 1486 116 151
4 10 53 T4 106 144 112 149
4 20 b1 73 102 141 108 146
4 30 49 72 99 138 105 143
4 40 48 71 96 136 102 141
4 50 46 70 93 134 99 139
5 00 45 69 90 132 96 137
5 10 44 68 87 130 93 135
520 43 67 85 129 91 134
5 80 41 66 83 127 89 132
5 40 40 65 81 125 86 130
b 50 39 64 79 124 84 129
6 00 38 64 ™ 123 83 127
6 10 37 63 5 121 81 126
6 20 37 63 73 120 79 125
6 30 36 62 71 119 ikl 124
6 40 35 61 70 118 76 123
6 50 34 61 69 117 74 122
700 34 60 67 116 73 121
710 33 60 66 115 72 120
T 20 32 59 64 114 70 119
7 30 32 59 63 113 69 118
7 40 31 59 62 112 68 117
7 50 30 58 61 111 67 116
8 00 30 58 60 111 66 1i6
8 20 29 57 58 109 64 114
8 40 28 56 56 108 62 113
9 00 27 56 54 107 60 112
9 20 26 55 53 105 59 110
9 40 26 55 51 104 57 109
10 00 25 54 50 103 56 108
10 00 25 54 50 103 56 108
10 20 24 54 48 102 54 107
10 40 24 53 47 102 53 107
11 00 23 53 46 101 52 106
11 20 22 52 45 100 51 105
11 40 22 52 44 99 50 104
12 00 21 52 43 99 49 104
13 00 20 51 40 97 46 102
14 09 19 50 38 95 44 100
15 00 18 49 36 94 42 99
16 00 17 49 34 92 40 97
17 60 16 48 33 91 39 96
18 00 16 48 32 90 38 95
19 00 15 47 30 90 36 95
20 00 15 47 29 89 35 94
22 00 14 46 27 87 33 92
24 00 i3 46 26 86 32 g1
28 00 i2 45 24 85 30 90
28 00 12 45 23 84 29 89
30 00 11 44 22 84 28 89
35 00 10 44 20 82 26 87
40 00 9 43 i8 81 24 86
45 00 8 42 17 80 23 85
50 60 8 42 i6 79 22 84
55 00 T 42 15 79 21 84
60 00 7 41 14 78 20 83
65 DO 7 41 13 7 i9 82
70 00 6 41 13 ™ 19 82

Formula 51 35¢ote 40-}-25colw 10-f7cote 7T5-L5eotw 164 7eotp 86 - 5cotp
Nore: Since each value in this table is one-half the corresnonding danger
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(1) The range deviation (line 9, Form 23) does not exceed the value
given in the danger space table. In entering the table use the angle of
fall corresponding to the mean actual range of all record shots. In using
this table, results will be brought out to the nearest vard, dropping frae-
tions less than five-tenths yard.

(2) The lateral deviation (Form 19) does not exceed the value given
above.

b. B component—Accuracy.

M+N
—q 10
M =Value shown in Table I divided by 0.845.
N = Average armament error (Form 23).
DAPE range (stripped of wild shots)
0.845
D =DMean of actual range deviations, record fire (arithmetica.
mean of entries (in line 9, Form 23) srtipped of wild shots.

(1) Determination of wild shots—A shot is defined as wild when the
armament error of the shot is greater than four times the DAPE. This
rule is to be applied as follows: Compute the data for lines 14, 15, and
the DAPE (Form 23). Seleet that shot which has the greatest armament
error (line 15) and apply the rule. If the shot is wild, recompute lines
14, 15, and the DAPE (Form 23) exeluding the wild shot. From the
remaining shots, select the shot having the greatest armament error (line
15) and apply the rule again. This process is to be repeated until all wild
shots are excluded. In no case will a shot be regarded as wild if the arma-
ment error of the shot is less than six times the probable error as given in
Table 1.

c. O component—Time.

gt \?
C=30—10 ( s )

g =Number of guns firing.
t=="Total corrected time of record fire, in seeonds.
s=Number of reeord shois.
k = Number of seconds preseribed as the normal time of firing
one shot per gun with the following values:
90—Railway mortars
80—14-inch turret mount
80—I14-inch railway mount
50—12-inch seacoast mortar
45—16-inch howitzer and gun
45—Case 11, 14-inch D. ¢, 124nch B. €., 12-ineh D. .
guns

B=130
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40—Case II, 14-inch D. C., 12-inch B. (', 12-inch D. C. guns
40—10-inch D. C. gun
40—8-inch railway gun
18—155-mm. gun
18—6-inch D. C. gun
12—6-ineh B. C. gun
5—3-inch B. C. gun

d. D component—Penaliies.

(1) TFor each shot that falls outside the limits of the broadside target,
in direction, a penalty shall be imposed equal to the score for the B com-
pound divided by the total number of record shots—provided, that the
divisor shall never be less than twelve, e. g., a battery fires sixteen record
shots obtaining a score of forty-eight in the B eomponent; three shots fall
outside the limits of the broadside target in direction. The penalty to be

imposed is 3 X %g—or 9.

(2) Lost or wild shots—During day practice, for each shot lost, and
for each wild shot, a penalty of five points shall be imposed. No penalty
will be imposed for lost shots during night firing. A shot shall be regarded
as lost when its point of fall cannot be determined by the officials responsi-
ble for the reeords of the range and lateral deviations.

e. Form for computation—A form for computing the score is pro-
vided on the reverse side of the graphiecal analysis (Form 24). This form
for computation contains detailed instructions as to the computation of
the seore. A careful study of these instruetions is necessary in order that
the score be correetly ecomputed. The quantities substituted in the formu-
las for the eomponents of the seore must be shown on the eomputation sheet
in order that the ecomputations may be checked. The form for eomputa-
tion is shown in Figure 5. When mortars fire in more than one zone, speeial
instruections will be issued covering the method of eomputing the score.

Part II—Discussion

The matter eontained in Part I will be discussed in the following
somewhat more fully than would be possible in the training regulation
itself, and the reasons underlying some of the features that are new will
be indieated. Frequent references will be made to the present secore. This,
however, is merely for the sake of emphasis or illustration and is not o
be consirued as inferpreting the new seore in ferms of the one now in
effect.

The new target. {(Par. 13 a, b). The revision of T.R. 435-55 presented
two distinet problems. The first was fo establish the score on a more
rational basis; the second was fo simplify the procedure involved in pre-
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“A” COMPONENT—HITTING

SCORE

1. Broadside Target

Mean actual range = which gives o =
From Table III, 14 D.S. =

. $BDS. _
and F'r = DAPE — =
From Table II, P/, =

HI
oo —_— ——— =
Al = 5P X 15 X 15

2. Bow-on Target
From Table III, 14 D.S. =
Fr - ¥BDS. _

T DAPE

From Table II, P*, =
From Table I, PE in direction =

Fry = 13 v{idt}} target _
PE in direction
From Table II, P*y =
H'

AV = §P*, X P7, X165 =
X 15 =
“B” COMPONENT—ACCURACY
PEP%om TableI = DAPE
M=gp=—"""=  iN=—Fgg=""=
B =30 (MjN) —t0=c0l ) _39-

“C” COMPONENT—TIME
—30—10(ZY_350 — ( :_
C =30 —10 (KS) =30 —10 .—) -

TOTAL “A” + “Bn + “C”

“pD” COMPONENT—PENALTIES

1. Direction:

q = No. of shots whose lateral deviations are

greater than 14 length of target =

S = No. record shots =

Penalty = (g/S)X B eomponent = = |-t
2. Lost or wild shots.

No. shots lost = No. shots wild =

Penalty = 5 X ( + ) =

TOTAL “D”

TOTAL SCORE — “.A.” + “B” + “0” — &D7” =

1 certify that the graph and the computations above are eorrect.

...................................... C.A.C.
Battery Commander i
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INSTRUCTIONS

1. Each value used in the computations will be shown as in the illustrative example.

2. 'The score will be computed to one decimal place.

8. F = ¥ D.S./DAPE is the factor used in entering Table II to obtain the Prob-~
ability of Hitting. ¥’ and F” refer to Broadside and Bow-on targets respectively; F*.
and F*; refer to range and direction respectively, bow-on target.

4. The symbol P is used for Probability of Hitting; P’ and P* refer to broadside
and bow-on targets respectively, P*. and P*; refer to Probability of Hitting in range
and direction respectively, bow-on target.

5. wis the angle of fall corresponding to the mean actual range to the target.

6. Values of F and P will be used to 3 significant figures; e.g., if F = 1.618, use
F = 1.61;if F = 0.6145, use F = 0.615.

7. In computing the A component, the value of the DAPE used will not be less than
the P.E. given in Table I, or greater than 1.5 times the P.E, given in Table I.

. In computing the Direction penalty under the D component, the number of
shofs used shall not be less than 12; e.g., if there are 10 record shots, the penalty would be

132— X B Component.
9. Values of M, N and d will be taken to the nearest yard; t to the nearest second.

COMPARISON OF SPOTTING RESULTS

. Error
Shot Plot of Spotting s ) Error
No. Impacts | S21V0 C1 ) "goorg Air Ssp%lgg;lg Air

Mean error

Alr Observer
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paring the report of record practice. The first step in connection with
the latter was to change the form of the hypothetical target, and the
rectangular target was decided upon hecause hits could be determined
with sueh a target without resort to any speeial drafting operations. The
method of determining hits is given in Par. 22 a.

“Trial fire will be limiled to four shots for each record proctice.”’ (Par.
18 @ (3).) This provision was inserted to remove the doubt which seems
to exist on this point. In several record practices, more than four trial
shots were used. In one case eighteen shots were fired during trial fire.
In some cases the extra shots were called ‘‘settling shots’’ even though
the ‘‘settling’’ shots were used in determining the correction applied on
the record shots.

In this connection it might be well to state that the new regulations do
not give ammunition allowances. Such items will be included in special
instructions to be issued at least once a year. These instructions will also
contain information as to special methods of conducting practice where
such methods are not provided for in the target practice regulations.

Tabular analysis. (Par. 21.) The tabular analysis has been greatly
simplified (Form 23). The number of lines has been reduced, the line
headings rewritten to eliminate ambiguities, and the lines have been re-
arranged so that the form can be used as a work sheet. Under the new
seore, no tabular analysis in direetion is required.

Graphical wnalysis. Tt is hoped that the graphical analysis will prove
easier to prepare than the present one. The heading has been completely
changed so that the data required can be tabulated in one line reaching
across the top of the form. Black ink only will be used in preparing the
graph. The symbols employed in the graph were revised so that only
circles and straight lines are drawn. No squares or triangles are re-
quired. The graph also shows the fall of the shots in direction as well as
range.

The score. (Par. 22.) The score for seacoast artillery is based on four
ecomponents: A, B, C, D; the score for a practiceis A+ B+C—D. D,
the penalty eomponent, is always subiracted. B and C also may, in extreme
cases, be negative.

The A component, or hitting eomponent, has a formula of the same
form as in the present score:

HI HI’ _
A= P ’S + ?’S—) 15
The only innovation is that in defermining the value of P, the probable
error used shall not be less than one times, or greater than one and five-
tenths times, the value of the probable error given in Table I of T.R. 435-55.
The par value for this eomponent is thirty: fifteen for the broadside
target and fifteen for the bow-on target.
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The formula for the B component, or accuracy component, is

.
B= M;—I\ 30-—10

While this formula is new, the principle is the same as in the present
score. Comments accompanying annual target practice reports seem to
indicate that few officers understand the significance of the B component.
A separate discussion® has been prepared giving a mathematical analysis
of the B component. In that article it is shown that the B component
is a measure not only of accuracy of fire but also of aceuracy of practice.
It is for this reason that the new score places most emphasis on the B com-
ponent.

The par seore for the B component is fifty, and is attained when the
eenter of impaet of all record shots is on the target and the DAPE is equal
to the proving ground probable error (Table I).

The C, or time component, has the formula:

— 8y’
C=230—10 (KS)

This formula is entirely new. It is of such a character that the bonus
for beating K is limited. For example, the par value is twenty as com-
pared with thirty-five under the present score. If a battery hag a K of
forty seconds and shoots in thirty, the bonus is only four and four-tenths.
In the present seore, assuming a par of twenty, the bonus would be six
and six-tenths. On the other hand, if the battery exceeds K by 10 seconds,
the score of this component will be fourteen and, four-tenths, a penalty of
five and six-tenths, while under the present formula, with a par of twenty,
the penalty would be only four. If the developed K is one and seventy-
three-hundredths times the normal K, the C component becomes zero. It
is hoped that the limited bonus which this formula gives for beating K,
and the greater penalties whieh it imposes for exceeding K, will lead a
Baitery Commander to fire his practice in about par time and devote his
energy and ingenuity in improving other features of his firing.

The D (penalty) eomponent marks a-distinet departure from the pres-
eni secore. In the new score there will be but two classes of penalties im-
posed: five points for each lost shot or for each wild shot, and for each
shot that misses the broadside target in direction, a penalty equal fo the
B component divided by the total number of record shots. In determining
this penalty, if the number of reeord shots is less than twelve, the penalty
will be one-twelfth of the B component. There are no penaliies for per-
sonnel errors. When this feature of the seore was proposed, the usual
argument was eifed as fo the possibility of two excessive personnel errors
eompensating each other thereby seeuring a hit. To refute this it was

*Note: See Professional Notes.
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stated that the suceess of a practice should be measured by the fall of the
shots and this common-sense view prevailed.

One important feature in which the new seore differs from the present
one is that no ecomponent of the new score is limited by special conditions
of adjustment or rate of fire. The score is based enfirely on the fall of
the shots and the time in which they were fired.

Another feature to be noted is the relative weight attached to each
component. In the new score, out of a par total of one hundred, the par
for the A component is thirty as compared with twenty-five in the present
score; the par for B is fifty as compared with forty at present, and the
par for C is twenty as compared with thirty-five in the present score.

The discipline, morale, training and organization
that give men the will and the power to suffer, to
sacrifice, and to win, do not spring up over night.
They must come from habitually living in accordance
with the military code. With the small number of
our man-power incorporated in the military establish-
ment, it is the more important that they should be
highly trained so as to impart rapidly the requisite
knowledge and standards to the masses who must be
absorbed in a national emergency. It was no accident Fl
that four millions of men became soldiers and two
millions successfully engaged in campaign and battle
in 1917-1918. Rather it is a tribute to the organizing
ability, knowledge and leadership of the small nucleus ﬁk
of officers and men who composed the Regular Army
and the National Guard forces before the war——
From an address delivered at Washington by Gen-
eral Charles P. Summerall, Chief of Staff. H




Communications To and From Airplanes
in Flight
By Capt. FrED G. BorDEN, Signal Corps

EpiTor’'s NoTE: Communications have had o great effect upon the size of
armies and the tactics employed in combat. The armies of antiguity were small
due to the limitations of the communications of those times ruther tham the in-
ability to assemble and supply large numbers of fighlting men. Communications
have been compared to the nervous system of the human body. One of the most
common examples of the failure of the humoan mervous system is due to a causd
which is still a matter of common knowledge. This well-known failure of the
human “communication” system to function properly may result in an entire
loss of the power of coordination, locomotion, and articulation. The absence of
an efficient system of communication for air forces also results in an inability to
coordinate, to make the decisions of the commander known to the componeni,
parts of large air units during the execution of a mission, and i8 @ serious
handicap in developing Air Corps tactics to the fullest ewient. No doubt this
problem will be solved eventually since our Signal Corps is attacking it ener-
getically, Amntiairceraft artillerymen should anticipate its solution and wvisualize
conditions which will exist when confronted by wir force units greatly exceeding in
size those of the present and instantly responsive to the direction of their
Commanders.

The following article discusses the technical difficulties hampering the de-
velopment of air communications., It appeared, originally, in the Signal Corps
Bulletin.

HE will of a commander ean be imposed on his subordinates only by

conveying to them at the proper time his orders and instructions. I
must be realized that formation of pursuit of the size of a group or larger
will probably be common in any future war. Since econtrol of the air will
be necessary to eventual success, each belligerent will use all air power
available fo attain this end, and it is evident that if performance of air-
planes, skill of pilots, and other factors be equal, aerial battles will be won
by the combatant having the largest number of aircraft engaged. Any
first-class power is now able to assemble a group of one hundred pursuit
planes, and it is probable that the next war will see engaged in ecombat
hundreds of aireraft on each side. The prineiple of war, mass, will re-
quire that this be the case, and the principle, cooperation, will require that
they be under the eonirol of one man. Many methods of visual signaling
are available between individual planes and throughout small formations
up to about twenty-five airplanes which are adequate, quick, and satis-
factory, but above that number visual signals are impractieable; therefore,
the only other eommunication available, radio, will be discussed. The
neeessity for such eommunieation is well understood. A joint board of
Air Corps and Signal Corps officers meeting in Dayton, Ohio, November
5, 1928, stated: ‘‘Ii is the opinion of the board that a short-range com-
mand radio-telephone sef has become a necessary item of bombardment,
attack, and pursuit equipment. The group and squadron commanders
must be able to communicate with each other in the air if the faetical em-

ployment of aireraft is to be further developed.”” Great Brifain is
213
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equipping all of her military airplanes with radio sets. France and Ttaly
are closely studying the subject, and our own Navy will have a receiving
get in every airplane and a two-way set in each command plane.

In addition to other technieal considerations which will be discussed
later, the design of a satisfactory radio set for a pursuit plane and its in-
stallation offer many difficulties. The pilot of a pursuit plai.e while on a
mission during a war may be compared to the driver of an automobile in a
race in that he is required to exercise every faculty constantly and almost
to the limit of human endurance. He must be dressed in electrically-heated
clothing and use bulky gloves to withstand subzero weather. He must be
strapped tightly to his seat, and he often uses oxygen equipment. It is
evident, therefore, that any radio set suitable for the present type of pur-
suit plane must be practically self-operating.

Three of the most important characteristies of a pursuit airplane are
speed, rate of climb, and ceiling. A radio set which reguires a larger
fuselage affects speed. The weight of the set affects elimb and ceiling, and,
in any case, weight and size of the set must be a compromise between what
is lost in performance to what is gained by having eommunieation. The
more the subject is studied the more apparent it becomes that the absolute
necessity of adequate communications must over-balanee any detrimental
factors, and the problem becomes one of proper design. Fortunately,
from a communication standpoint, it is very probable that the future pur-
suit plane will carry personnel in addition to the pilot. Size and weight
of a radio set will not be such important factors, and the set ean be oper-
ated much better by an observer than by a pilot. We will assume, there-
fore, that the group eommander will impose his will upon his command by
means of radio; not because it is at present satisfactory and reliable, but
because it is the only means, and we will leave until later a discussion of
the probable characteristies of the set.

Radio was used more or less successfully between airplanes in flight
during the war, and the guestion as to why no apparent progress is being
made in the development of eommunication between airplanes in flight is
pertinent. The lack of progress is due to many causes, most of which are
technical; therefore, it seems proper to diseuss briefly some elementary
eharaeterisiies and Hmitations of radio.

There are five elements necessary fo transmit a radio signal from one
point to another. These are (1) apparatus eapable of creating an alter-
nating current of eleciricity of high frequency; (2) apparatus fo earry
this current to the eondueting medium; (3) a eondueting medium; (4)
apparatus eapable of colleeting the current from the conducting medium
and earrying it to the receiving set; (b) apparatus to modify in some way
this high-frequeney eurrent to bring it within audible range. Of the five
elemenis mentioned, the first and last offer no diffienlties. In other words,
the radio transmitting sef and the radio receiving sef, unless unduly re-
striefed as to size and weight, have now been perfeeted to such an extent
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as to give performance comparable to that of any other method of electirieal
signaling. The fourth element—the receiving antenna—offers no difficulty
whatsoever. A readable signal from thousands of miles away can be
received by an antenna two or three feet square, and it is therefore evi-
dent that failure to perfect radio communications from airplanes is due to
two of our elements—the second and the third, i. e., the transmitting
antenna and. the conducting medium, the latter an element of which we
know little, over which we have no control, and which we call ether.

It has been brought out that radio is an alternating current of elee-
trieity of high frequency. By an alternating current we mean one which,
starting at zero, attains maximum positive potential, falls through zero
to maximum negative potential, and returns to zero. These changes are
periodieal and the value of the potentials from one fraction of a second
to another form a sine wave and the entire change is known as a eycle.
The distance between corresponding points of adjacent waves is the wave
length and the number of times per second that the complete ehange oecurs
—or the cyeles per second—is the frequeney. There is, of course, a definite
relation between wave length and frequency. Radio travels at the speed
of light, which is one hundred and eighty-six thousand miles, or three
hundred million meters, per second; therefore, frequency equals three
hundred million divided by wave length in meters, or conversely wave
length equals three hundred million divided by frequency. The fre-
quencies used in radio are very high, from about one hundred thousand
to thirty million eyecles per seecond. The human ear has a range of from
twenty to thirty thousand cyeles per second. Radio sets using wave lengths
of from ten to about one hundred meters are known as high-frequency
sets; from about one hundred to one thousand or two thousand meters,
intermediate frequeney ; and above that as low-freqgueney sets. The high and
intermediate frequencies only are used in airplane sets.

Returning fo the two prineipal sourees of difficulty in perfecting radio
transmission from airplanes, we noted that one was the transmitting an-
tenna. Two types are in use—a weighted wire, which is unreeled o a
length of one hundred or two hundred feet, is called a trailing antenna,
and an antenna supported some four feet above the wing to a strut near
the tail is called a fixed antenna. A transmiiting antenna is fairly efficient
when its length is sbout one-fourth of the wave length used, its efficiency
dropping rapidly as this length is reduced. Due to the small size of the
airplane, it is difficult to build a fixed antenna of more than about twenty
feet, or between six and seven meters, which is efficient for wave lengths
up to about thirty meters; but due to eertain charaecteristies of such high
frequenecies, which will be mentioned later, they are not practicable, and
experiments indicate that an anfenna of this length will not efficiently
transmit a radio signal of a frequency which is practicable. The problem
is similar to that which would be encountered if we tried to use a 12-inch
propeller on a four hundred-horsepo-ver engine.
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The problem has been attacked from all angles by the Signal Corps
aireraft radio laboratory at Wright Field and by many private concerns,
but up to the present, results have not been satisfactory. A comparison
between a trailing antenna and a fixed antenna using the same trans-
mitting set shows that the trailing antenna will transmit an eighty-meter
wave about five times as far as will a fixed antenna. Due to the diffieulty
in obtaining proper characteristics as to capacity and inductance of even
a trailing antenna, a transmitting set will send readable signals from an
airplane only about one-third as far as will the same set on the ground;
therefore we can assume that, other things being equal, a set which will
iransmit a signal seventy-five miles when used as a ground set will transmit
only something like five miles from a plane using a fixed antenna. Trail-
ing antenna can be used more or less satisfactorily on observation airplanes
and on bombers. On pursuit airplanes, which dive at full throttle, loop
and roll, a irailing antenna can not be used, nor can it be used on an
attack plane, which not only maneuvers rapidly but also flies just over the
tree tops, fences, and other obstructions. On these two types fixed an-
tenna are necessary. That the problem of transmitting satisfactory radio
signals by means of a small fixed antenna will eventually be solved goes
withoui saying, but up to the present it has presented one of the most
diffieult problems in the art of radio.

Let us now consider the third element necessary to the transmission
of radio signals—the condueting medium, or ether. We know nothing
about the ether, even thaf if exists, but sinee there must be something
that conduets radio signals, we assume that it has certain characteristics
and that it permeates all space and all substances, and we eall it ether.
The transmission of radio waves is but little understood. For example,
a high-frequency wave of forty meters will be heard distinetly at a dis-
tanee of perhaps ten miles, ean not be picked up again within a distanece
of two or three hundred miles, and can be easily read at a distanee of
several thousand miles. This dead spaee varies from day io day and even
from minute to minufe and is ecalled the sky distanece. The tendency of
high-frequeney signals toward phenomena of this kind render them very
difficalt to properly eonirol. Using waves of any frequeneies within the
high or infermediate bands, many phenomena which have not been satis-
faetorily explained will be noted. For example, the same transmitiing set
will send a readable signal about three times as far at night as it will in
the daytiime, and aboutl three times as far in winier as in summer. Now
let us compare the range of a {ransmitiing set in an airplane under un-
favorable eonditions (and it will have to operate under unfavorable eon-
ditions at times) to the range of a similar set on the ground on a winier
night. The set which will transmit signals enly five miles from a fixed
anfenna in an airplane will transmit around six hundred or seven hun-
dred miles from a ground set on a winter night. This is the range of a
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pretty good broadeasting station, which will weigh in the neighborhood of
half a ton and occupy a space about the size of a fuselage. To obtain a
range of fifteen miles from a pursuit plane, we must design a set about
three times as powerful as our broadeasting station, and which will weigh
complete around seventy-five to one hundred pounds, while oceupying a
space of less than one cubic foot.

The problem seems difficult of solution, but we have progressed a long
way and it is only a matter of intelligent experimentation and time until
it will be completely solved. As an example of what is being done we
will mention one phase, that of supplying eurrent to a radio set by means
of a new engine-driven, double-voltage generator developed by the Signal
Corps aireraft radic laboratory. The set operates little or no differently
than when using batteries and other equipment, and the saving in weight
over airplane sets as at present installed is as follows: Bombardment,
one hundred and ninety pounds; observation, forty-one pounds; pursuit,
thirty pounds. The generator set in the pursunit plane also furnishes eur-
rent for gun synchronization, for heating element in clothing, ete.

Radio is a laboratory produet and has characteristics more closely allied
to laboratory equipment than to a simple, portable piece of apparatus
whieh ean be used by anyone who can turn a dial. Iis extreme delicacy is
not generally realized. For example, the energy required to raise the
temperature of one teaspoonful of water one degree ig sufficient to main-
tain an audible note in an ordinary radio head set for several thousand
years. The human voice—the only available means with which to modulate
the wave used for radiotelegraphy has a power equal to fwenty-five-mil-
lionths of a watt. A change in distance of one one-thousandth of an inch
between plates of fixed condensers, ecommonly used in radio sets, will change
the frequency of the set by thousands of eyeles. It is not surprising,
therefore, that radio sets are complicated and require skillful operation,
but it is almost a miracle that they operate at all.

Before we ean arbitrarily decide as to the kind of radio equipment best
suited for various classes of aviation, it will be necessary to study the prob-
lem from two angles: First, characteristies of radiotelephone and of radio-
telegraph sets; seeond, the probable need for ecommunications {a) within
each class of aviation, (b) between various elasses, (¢) between plane and
ground, and (d) beitween Army units—both air and ground—and Navy
unitg of all types.

Comparing first, radiotelephony to radiotelegraphy we ean say that
exeept for the single faet that radiotelegraphy requires two skilled opera-
tors for each message while felephony does nof, thai all faetors favor
telegraphy.

Under the same eonditions, a radio set which will transmit a readable
continuous wave (ew) telegraph signal for sixiy miles using fifty watts,
will require about one hundred and fifty watts fo fransmit a telephone
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signal for the same distance. In a frequeney band which allows only iwo
radiotelephone sets to operate without interference, we can use ten or more
radiotelegraph sets, and when we consider that a field army has something
like one thousand two hundred radio sets, the need for conserving channels
is evident. The microphone of the telephone set picks up noise caused by
the engine, propeller blast, ete,, which interferes with transmission of speech.
The radiotelegraph is not affected by noise at the transmitting end. A
{elegraph set is much lighter, smaller, and simpler than a telephone set of
the same range. Telegraph signals can be read through static and other
interference that would render a telephone set useless. Exeept in the rare
instance when the originator and) the addressee are in direct ecommunieca-
tion, a telegraph message is faster than a telephone message and it is al-
ways more accurate. Telegraphy is more suitable than is telephony for
sending messages n code.

In consideration, of all of its obvious advantages, we must conelude
that exeept in eases where its use is impossible, radiotelegraphy is far
superior to radiotelephony.

In considering the cases where it is, to all intents and purposes, im-
possible to employ radiotelegraphy we find that in all instanees where the
pilot must operate the set, radiotelephony must be the agent. A pilot
possesses certain faculties developed to a much higher degree than in the
average man and other faeulties that are not common. It is very probable
that there never will be sufficient thoroughly trained pilots, and it is
obviously shortsighted to insist that all be telegraph operators. The offen-
sive power of aireraft and of antiaireraft weapons has developed far ahead
of the defensvie power of aireraft. In other words, we must expect losses
of personnel to be much greater in proportion than in the last war, which
mesns that the majority of war-time pilots will be hastily trained in
essentials only and there will be no time to teach them codes. Telephony
then will be used in communieating between airplanes in formations either
of one elass or of supported and supporting classes in which it is necessary
or desirable for the pilot to operats the set. Any other use for radio-
telephony probably will not be encountered because in multiplace ships an
expert operator will form one of the erew and he may aef as observer,
gunner, and bomber as well.

Before we ean visualize the kind of communieation equipment desirable
for airplane installation, we must first discuss from a taetical standpoint
the probable use of these planes during war. It is diffieult to coneeive
of any war against a firsi-elass power that would noi, especially at the
beginning, require the close eooperation of the Air Serviee of the Army
and of the Navy, and therefore require good communication between the
various units of each—mnot only between those in the air, but also beiween
air elements of each, and ferresirial elemenis of their own and of the other
foree. In other words, we must visualize rapid and reliable communiea-
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tion between Army planes and Navy planes; between Army planes and
ships, and naval shore establishments; and between naval planes and the
headquarters of Army units. These elemenfs may be from a few miles
to several hundreds of miles apart and as direct communication will or-
dinarily be impossible, the only practicable means of communication must
be radio. Radio installations in either Army or Navy airplanes which did
not take into consideration the mnecessity of sets being within the same
wave-length range as that of the other service should not funetion, and
in war this might be disastrous. All eapital ships and the headquarters
of the larger Army units are able to transmit and to receive both inter-
mediate and high-frequency signals. Therefore, an airplane radio set
which would transmit and receive either one of these frequency bands
would be able to communicate with terrestrial units of both serviees. The
high-frequeney transmitter is more efficient than is the intermediate fre-
queney transmitter when a short antenna is used; and, as a very short
antenna is required for some types of airplanes, high-frequency or short-
wave sets will be standard airplane equipment. Ag the term ‘‘short wave®’
ineludes all frequencies between, say, fifteen million and three million
cyeles, it will be necessary for the two services to cooperate in choosing
working frequencies in order to provide for intereommunication.

In considering communication between Army airplanes and bhetween
airplanes and ground establishments, we must be able to appreeciate the
probable tactieal use of airplanes of the various types of aviation and the
probable need of communieation within units of different classes. A
future war may see the need for airplanes of additional types or for radical
changes in present existing types, and as planes are being constantly im-
proved as regards speed, cruising range, ete., the characteristies of the
different types are given in general terms only.

Four classes of aviation comprise an air foree, and as they differ widely
in characteristies and tactical employment, we will discuss them briefly.

Bombardment has the same importanee as o mission in the air foree
as has infantry in the ground forece. Iis ships are heavy, comparatively
slow (one hundred miles an hour or less), have poor maneuverability,
and low serviee ceiling. They have a fuel eapacity sufficient for several
hundred miles. Their objectives are lines of communieation, important
industrial factories and other enemy establishments which require the use
of bombs weighing up to a ton. Examples of their objeetives are essential
bridges and large ammunition factories loeated from a few miles to several
hundred miles within enemy ferritory.

Attack—These are fast, easily maneuverable planes, armed io the
froni and rear, with .30-caliber and .50-caliber machine guns, and eapable
of ecarrying several twenty-five-pound bombs or one one hundred-pound
bomb. Their objectives are enemy airdromes, airplanes on the ground,
hight bridges, iroops on the march or in bivouae, efe., They ean be
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equipped to lay smoke screens. Attack planes make the fullest use of the
principle of surprise. They are commonly used to support bombardment
missions.

Pursuit.—This is a very fast, easily maneuverable plane armed with
machine guns to the front only, and with a service ceiling ol more than
twenty thousand feet. Its fuel eapacity is low as compared with other
types. As at present designed, it carries only the pilot and is the only
type without additional personnel. It is commonly employed as support
for other types of aviation, and its prineipal objectives are enemy airplanes
in flight. It habitually operates in large formations. Due to the desir-
ability of a fighting plane possessing power to fire to the rear, it is prob-
able that future development will tend toward addition of personnel at the
sacrifice of speed and ceiling.

Observation.—This is a fairly fast ship, armed with machine guns to
front and rear, and ordinarily operates either alone or in formations of
three or five planes. Its functions are to keep enemy territory under
surveillance, to spot shots for the artillery, to locate desirable target for
attack and bombardment aviation, and to take photographs of enemy es-
tablishments and troop dispositions.

The above outline of the characteristies and functions of the various
classes of aviation indicates that the communication equipment must vary
widely. As an example, observation aviation reguires eonstant communiea-
tion to and from ground establishments while there is little need for
communication between observation airplanes. On the other hand, pursuit
aviation, the planes of which return to their airdrome at frequent inter-
valg, seldom requires eommunieation to or from the ground, but because
of the faet that it operates in very large formations does require good
communication between individual planes in flight.

For the purpose of bringing out some of the reasons why ecommuniea-
tions are necessary between units of different fypes of aviation, we will
discuss a typieal mission of bombardment supported by attack aviation
and pursuit aviation.

Assume that s daylight bombardment attack has been ordered against
a large enemy munitions faetory, which is essential for the supply of his
troops and which is loeated about one hundred and fifty miles within his
lines. Sinee if is imperative that he keep this factory intaet, he will pro-
teet it by placing antiaireraft batieries on positions to guard every avenue
of approach. His pursuit aviation will have assigned to it as one of its
missions the atfack of any formations erossing info his territory, therve-
fore the attacking bombardment will require the suppori of two additional
classes of aviation: First, pursuit, which while it will be unable o acecom-
pany him throughout the mission due to iis small gascline supply, can
rendezvous with him in friendly ferritory, eseort him across the lines and
through the zone of enemy pursuit aelivily, say fifty miles, and ean also
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meet him at approximately this distance within enemy territory and escort
bhim back to the airdrome. Seeond, attack aviation can support the bom-
bardment throughout the mission and ecan afford a certain amount of pro-
tection, probably sufficient outside of the usual enemy pursuit zone, but
the necessity of attack aviation is for the purpose of neufralizing enemy
antiaireraft batteries, which will be located around the essential factory
and at a distance of some five thousand yards from it. These batteries may
be neutralized by machine-gun fire and bombs from the attack aviation,
bat will more probably be blinded by smoke laid by attack planes ecoming
in just over the tree tops and spraying a smoke sereen, which will cover
the antiaireraft, but which will not obseure the objective. A smoke screen
has a duration of but a few minutes, and as the cloud drifts with the
wind, the laying of the smoke sereen and the arrival of the bombardment
planes over the objective must be synchronized within, ordinarily, one or
two minutes.

To do this successfully will require constant radio communication be-
tween the bombardment and the attack. The range required for this com-
munication probably will not exceed fiffeen miles, but within this distance
the communieation must be assured. Radiotelegraphy should be the means
used, and the sets must be operated by personnel other than the pilots.
Communiecation between the bombardment and the pursuit and also be-
tween the attack and the pursuit is necessary for the purpose of coopera-
tion. It may be taken as an axiom in war that one unit ean not properly
support another unless there is adequate ecommunication between them.
This is equally applicable to air units and to ground units. Due to the
fact that the different classes of aviation have great differences of speed,
rate of climb, and tactical employment, any form of visual signaling will
be impractieable, and radio communication between them must be main-
tained. The range of the sets must be as great as possible consistent with
allowable weight and size of the set. Radiotelegraphy must be aceepted as
the most praetieal form of communieation.

As a eontrast to the eommunieation required by a supported bombard-
ment unit, that required for observation units is of an entirely different
nature. Instead of a large number of airplanes requiring intercommuni-
cation between planes, observation funetions in small units—from one fo
five planes—and has little yse for a communication system from ifs air-
planes to other airplanes. On the other hand, it is difficult to conceive of
any usual tactical employment except, perhaps, the taking of photographs,
which does not require eonstant and rapid communieation to ground units.
While under unusual conditions it might be possible to send information
by means of dropped messages, such eonditions will be the exeeption, and
under some forms of taetieal employment, such as the very common one
of spotting shots for the artillery, such practice would be impossible. In-
formation obtained by observation aviation fo be of value, must be trans-
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mitted to the ground unit interested without delay; therefore, if it is to
function at more than fifty per cent of its efficiency it must have constant
radio communication to and from the ground. The required range is about
twenty-five miles and the method of signaling should be radiotelegraphy,
the set to be operated by the observer.

Space will not permit a discussion of all phases of interplane com-
munication nor of the necessity of eommunications between ground and
planes for various kinds of missions. It may be said that, in general,
communication of pursuit units is mainly for purposes of command; of
observation units for purpose of liaison and for bombardment; and of
attaek units for both.

In considering the type of radio set which would be proper for various
kinds of airplanes from a standpoint of allowable size, weight, and sim-
plicity, and which will function properly for the duty required of it, we
must come to the following eonclusions: (1) The set must be rugged
enough to withstand rough take-offs and landings. (2) A radio set must
be portable enough to permit removal from one plane and installation in
another similar plane within the alert time—fifteen minufes. (3) It must
have sufficient power to work up to ifs required range under ordinary at-
mospherie conditions. (4) Its operation must be as simple as possible and
still permit it to fulfill the first three conditions. (5) Its size and weight
must be as small as possible consistent with reliable operation.

It must be admitted that the first requirement for any piece of ap-
paratus is that it will work; simplicity and size are secondary. It is there-
fore impracticable to make any arbitrary decision as to allowable weight
of a radio set. It is also impraeticable to decide that, since radiotelephony
does not, the latter is the more desirable means of eommunication. The
problem must be examined from all angles. It is impraeticable also to
“take the position that, since radio communieation is not at present entirely
satisfaetory, no considerable use will be made of it until it is perfected.
The problems conneected with the design of adequats radio equipment are
varied and diffienlt, and ean be solved only by close and willing coopera-
tion between the designer and the user. The following quotation from an
address by the Chief Signal Officer is pertinent:

““The trend of development in eleciric communications leads us fo
believe that we may look to the fufure fo give us greater speed, greater
aeeuraey, but not greai simplicity. I can hold out no promise for fool
proof signaling equipment. Bach inerease in serviee, each increase in speed
and accuraey, and each deerease in weight and bulk brings with it an addi-
tional eomplication in paris and an additional delieaey of operation.”

T is believed that radio equipment as af present perfecied by the Signal
Corps is equal, if not superior, to that designed by any other agency of
any government, and if properly operated will afford satisfactory com-
munieation under usual eondifions. It is as impossible to properly operate
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a radio set with an untrained operator as it would, be to operate an air-
plane by an untrained pilot, and it is a fallacy to expect that a radio set
can be developed which will obviate the long and careful training of the
operating and maintaining personnel.

The following conclusions are reached as to the type and range of radio
equipment desirable for the four types of aviation: Pursuit—all planes
to be equipped with high-frequeney receiving sets, eapable of being tuned
with one hand while wearing heavy gloves, and without the necessity of
the operator looking at the set while tuning or operating it. Its only
controls must be a switch and one dial, the planes of the squadron and
flight commanders to be equipped with high-frequency transmitting and
receiving telephone sets for command. The receiver must have a wave-
length range which will allow it to be tuned to the frequency of the trans-
mitting set of bombardment, attack, and observation aviation for liaison.
A fixed antenna must be used—required range under usual conditions,
fifteen miles. Bombardment—all airplanes to be equipped with infer-
mediate frequeney transmitting and reeeiving combination telegraph and
telephone radio sets using trailing antenna; range to ground, fifty miles.
Attack—similar to bombardment exeept range of only twenty-five miles,
using a fixed antenna. Observation—similar to bombardment.

In considering radio communication there are two ideas which seem
to be generally accepted, but which are not true in fact. (1) It is impos-
sible to tune radio sets before taking off and expeet them to communicate
in the air. The characteristies of any iype of antenna as regards its
eapacity and induetanece—hence, its resonant frequeney—is not the same
on the ground as in the air; also characteristies of the set itself change with
the temperature. Radio sets must be mutually adjusted in the air, which
adjustment must be changed at frequent intervals. (2) If is impossible
for an enemy to jam radio communication, especially radiotelegraphy.
The amount of apparatus required to do this suecessfully would be foo
great to allow of iis transportation or probably its use even at a fixed
location. Sinee the strength of a radio signal approximately varies in-
versely as the square of the distance from the transmitter, the attempt
to interfere with even a few of the frequenecies available would be unsuc-
eessful, and any attempt to eause mterferenee would be much more detri-
mental to his own radio communication than to that of his opponent.

The average length of life of an airplane in the World War was from
ten to fifteen hours. Sinece 1918 the offensive powers of airplanes have
been greatly inereased, partieularly as regards a realization of correet
prineiples of tactieal employment and fire-power. While the beiter per-
formanece and greatly inereased speed of airplanes have inereased their
defensive powers, these two factors have added to their offensive powers
equally and, sinee it appears to be impraeticable to armor planes, we may
state that the offensive has inereased much more than the defensive. In
addition to this unequal improvement of the defensive as compared to the
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offensive ability of airplanes, it must be realized that antiaireraft guns
and locating and sighting devices have been greatly perfected since the
‘World War.

Taking all of these factors into consideration, it is evident that air-
planes and, hence, their personnel will have only a very limited expectancy
of life in any future war. This affects the subject of communieations in
two ways: (1) Since the personnel will be frequently replaced, we must
expect to see air units fortunate indeed if their squadron commanders and
flight commanders are experienced pilots, while other pilots will have only
the minimum training necessary. This will require that these commanders
have rapid and reliable communication to members of their command. (2)
Under many circumstances, it will be necessary to use experienced ob-
servers in the rear seat of the plane. These observers must be trained to
do well all of the following: To properly operate a radio set, to see ob-
jeets on the ground and to interpret what they see, to take photographs
as required, to fire machine guns and to hit the object at which they fire,
and to bomb. The proper instruction and training along these lines will
require fully as much time as to train a pilot, but the qualifications of an
observer and of a pilot are entirely different. It would appear, therefore,
that a policy to train as observers none but qualified pilots should be care-
fully examined to aseertain whether or not it will furnish gualified person-
nel, in case of a sudden emergency, and also if it will furnish observer
replacements as and when necessary.

‘While not strietly a matter of communications, a subject closely allied
thereto must be discussed briefly—the radiobeacon. The radiobeacon con-
gists of two transmitting sets, each of which transmits automatically a dis-
tinctive telegraph signal. These two signals are of equal intensity only in
8 very narrow band, and an airplane flying on a line which approximately
bisects the area covered by the two signals will hear them both. If through
error in direction or beeause of wind drift he gets off his course, he will
hear only one signal strongly, and upon correcting his line of flight he will
again hear both equally well; he is, therefore, able to fly a correet course
under all eonditions of aimosphere and wind, at night as well as by day.
The required apparatus in the plane eonsists only of a radio reeciving set—
the same set as is used for eommunications. The radiobeacon is in praec-
tical daily use, and the number of beacons will be increased considerably
within the next few months. As their use by Air Corps personnel beeomes
more general, the influence of this apparatus in tactical employment of
military airplanes will be more generally realized. As an exzample, let us
assume that a certain bridge, some two hundred miles within enemy tferri-
tory, is assigned as a target to a bombardment squadron. As the war has
existed for some months, the personnel situation in this squadron is normal
—practieally all are insufficiently trained. The squadron commander has
two methods of operation which are open to him—he can make a daylight
atiack in squadron formation. taking the risk that enemy pursuit aviation
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and antiaireraft fire will leave enough of his planes in the air to enable
him to accomplish his mission, or he may choose a moonlight night, when
these two elements would be somewhat less effective, trusting that his un-
trained personnel, making suecessive single plane attacks, would be able
to locate the target and to again locate their own airdrome. Whether or
not this could be done by more than a small fraction of his command is
problematical.

By the use of the radiobeacon, the chance of accomplishing his mission
without serious losses could be greatly increased. Assume that the radio-
beacon on his airdrome was caused to send its radio beam exactly in the
direction of the target. This could be done from the map, and even a
poorly-trained pilot would easily be able to fly directly over the target
through fog or darkness, which would prevent any hindrance by enemy
planes or antiaireraft. Now assume that another radio beam was direeted
on the target from a separate transmitting station, located some one hun-
dred miles distant from the first station and on a line with it. These two
beams would interseet at one point only—at the target—and the prob-
able error should be less than two miles. Provided the pilot was given
adequate apparatus to correctly loeate this intersection, he could drop his
bombs from any altitude with good expectations of striking the target,
and could follow a beam directly back to an airdrome. No insurmountable
difficulties from a techniecal standpoint are seen, and the tactieal advan-
tages ean not be denied.

Mention must also be made of telephotography. The value of a photo-
graph transmitted by radio from an observation airplane to Army head-
quarters, within a minute or two after exposure, can easily be realized.
Telephotography is practical, and the apparatus can be made praecticable
for use from a military airplane. That the apparatus is complicated can
not be denied, but military history shows that no matter how heavy a
piece of apparatus may be and no matter how difficult its operation, if it
can demonstrate ifs military value it will be used in war. Again quoting
from the address of the Chief Signal officer: ‘“Not sq many years ago a
board of United States Army officers solemnly reecommended against the
adoption of the magazine rifle because it was foo complicated and could
shoot too fasi.”’

Conelusion: (1) A eommander of a group or larger unit of pursuit
will impose his will upon his command by means of radio. (2) The prob-
lems eonnected with the perfection of eommunieation equipment are so
varied and so diffieult of solution as to require the closest and most will-
ing cooperation between the Air Corps and the Signal Corps. (3) Signal
installations in airplanes are governed by the {aciieal use of such planes.
In general, eommunieation should be by radiotelephony for command pur-
poses and by radiotelegraphy for liaison purposes. (4) Considerations
governing design of radio sefs: Primary, that it will funetion; seeondary,
weight and size.



The Value of Training a National Guard

Unit in Association with a Regular Unit
By Madg. Jos. D. EisexBrown, 213th C. A. (AA), PNG.

NDER the terms of the Natiomal Defense Act the National Guard

as organized today, with its contemplated expansion in emergency,
becomes an important factor in the first line of defense of the country.
The units of the National Guard are identical in organization with those
of the Regular Army. The first line of defense in time of emergency is
the Regular establishment in its entirety, and the Guard becomes a factor
to be relied upon only if it is properly trained and disciplined and com-
petent to perform the mission assigned to it. It is natural to assume that the
Regular Army is interested in the degree of efficiency attained and main-
tained since in time of emergency these two components will go into aetion
side by side, possibly with no opportunity to acquire a higher state of train-
ing than that which exists in peace time. If the Regular Army should ask
us the question, > Are you prepared?’’ our answer would be, ‘“We are,
with what we have.”” It is upon this qualifying phrase that much depends
and it is for the information of those of the Regular Army who have never
been associated with the National Guard that some elaboration is believed
desirable. Perhaps the majority of Regular officers do not appreciate the
fact that the Regular service has many instruments and deviees which we
have had little or no practieal experience in handling unless it has been
our good fortune to have trained with a Regular unit where the latest
materiel is available.

Antiaireraft units of the National Guard have the same mission as
Regular Army units. They are highly technieal specialists organized for
the protection of ground troops, industrial establishments, railroad centers,
depots, ete., against hostile bombing attacks. Any farget of suffieient im-
portance for attack will require defense. Such an attack in future wars
may come at the ouibreak of hostilities and the burden of defense fall upon
the skeletonized units whieh exist now. Those members of the National
Guard who have kept up with the important developments of the past ten
vears realize that a great responsibility rests upon our shoulders. Our op-
portunity to perfeet ourseives in the duties we will be ealled upon to per-
form are limited. First the number of our Armory drills is Iimited and
also the amount of time available for aefive training is limited. Much is
expeeied of a National Guard unit in perfeeting ifs basic training, ifs
discipline, adminisirafion, and technique. We are also limited in the
amount of equipment issued. Not only is the amount limited but many
times it is obsolete and in no condition for strenuouns field service. Tt ean-
not be expected that a unit in time of emergeney will be able to go into
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the field and function with a satisfactory degree of efficiency unless it has
a reasonable portion of first-class equipment with which to acquire the re-
quired fundamental basie {raining. If that equipment cannot be furnished
then there is only one other means of obtaining experience and instruction
in the use of the most up-to-date equipment and that is that National
Guard units be permitted to train each year with Regular Army units
that have standard equipment or as near standard as is possible to obtain.

It has been the good fortune of our regiment, the 213th C. A. (AA),
PNG., to train and be associated with the 6lst C. A. (AA) at Fort
Monroe, Va., and we feel that to them we owe a great deal for the high
state of efficiency that exists in our regiment. We have had the benefit of
their equipment, their training in theory, their practical experience, and
their habitual willingness to impart for our benefit any knowledge they
may possess in order that in a limited time we may acquire the greatest
possible value from our field training and accomplish what we cannot aec-
complish in our armories.

Several years ago I overheard a discussion among some old timers of
the Regular serviee on the subjeet of National Guard training with Regular
units. One maintained that it cut in on the available {raining period of
the Regular unit. In addition, the use of the Regular unit equipment was
a hardship on the Regular troops because the departure of the Guard unit
left a great deal of unserviceable equipment to be put in condition by the
Regular troops. To my way of thinking this sounded as though there might
be a cause for friction. In a short time I was in the argument, asserting
that where two units are associated in training the first consideration is
one of harmony. The Regular service is right fo expeet us fo use their
equipment with as much eare as though it were our own, If it is not
properly used then it is up to the powers that be fo state the deficiencies
of the National Guard unit in plain language in order that the point might
be emphasized throughout the regiment and proper precautions taken to
insure the proper eare of materiel. Any conscientious officer or enlisted
man, if he appreciates his job, feels a great amount of responsibility for
equipment, especially under these conditions. In all my years of training
with the Regular establishment I have never heard of any particular diffi-
culty that was not ironed ouf to the satisfaction of all concerned.

As to the waste of time in assisting in Guard training, one would have
to possess an extraordinary lack of vision to fail to see that somefhing
worth while had been accomplished. We have had many Regular Army in-
struetors who have assisted us in our training. I do not know of a single
one who felt that he was wasting his time or who was impressed with the
thought that his work with us was wasted. I feel that the days of hostility
and aloofness have passed and only in rare instances do they erop up.
This is due to the fact that so many Regular officers are out in our midst
as instructors. When we arrive at a Regular Army post it seems as though
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everyone there knows us and that we know them—a feeling, I dare say,
that never existed prior to the training system now in vogue and which
should be kept up henceforth.

In the National Guard I believe we realize that certain conditions retard
our progress in measuring up fo the best standards of the Regular service.
But any Guard organization that puts forth its best effort is bound to
suceeed and 1 am safe in saying that we have quite a number of first-class
units. To accomplish most it is necessary that each officer and enlisted
man possess the spirit of doing his best. That is the spirit of this regiment
and muech of it is attributable to the splendid training we have received
in association with the Regular service as well as the Regular Army in-
structors who have been detailed with us for Armory training during
the past nine years.

The problem of the National Guard battery commander is somewhat
different from that of the Regular service in so far as establishing disei-
pline is concerned. First of all, soldiering is a side issue with us, a hobby.
Everyday we live with our men as civilians. Yes, many are employed by
us in the business world. To establish discipline of the highest order our
unit commanders must set an example for them to follow while intimately
associated with them at all times. It is neeessary to help them with their
troubles (and they do get into them) and keep their morale and interest
boosted at all times. It may amuse you to relate that in order to secure
a hundred per cent attendance at one camp, I personally had to put up
bail amounting to one thousand nine hundred dollars. Most of the eases
were trivial in nature, perhaps family affairs. But I wanted a hundred
per cent attendance and once the men appreciated my great desire in this
respect they continued fo report at one hundred per cent strength for seven
consecutive years and the same at Federal inspections during the same
period—a record of which I was proud. This is mentioned to show that
it was only obtained thoroughly by a system of personal contact. This
condition of course, does not apply to the Regular service.

‘We do not fall back on the court-martial until everything else has failed
but there is no hesitation in awarding battery punishment where it is de-
served. In most cases this has accomplished good results. Our system of
discipline is mentioned because it varies somewhat from that of the Regu-
lar units with which we might be assoeiated and is one of the slight points
of difference concerning which there might be much discussion. Assoeiated
training might possibly bring about a greater similarity in diseipline
methods but it is believed that there are certain fundamental differences
in conditions which would never be entirely overcome. Discipline is one
of the subjects to which we pay much attention and in this regiment every-
one, in general, responds fo our system.

Tn National Guard Serviee many difficulties are encountered. There
are lack of proper Armory facilities, storage facilities for equipment, and
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many other hamperings. It is up to us to go out and fight all these ob-
stacles and produce, for the average inspector eares little about where it
came from but wants to see it and in first-class order. We are compelled
10 use many makeshifts with the unfailing lack of interest which always
accompanies them. I am a firm believer in the saying ‘“Wooden guns
develop wooden soldiers’’ and our experience in the last affair seems to
bear this out. I again state that we must have an avenue by whieh we may
overcome this condition and it is my belief that this can be accomplished
by associated training. We realize quite well that associated training means
more than friendships. In our training with Regular units we have ob-
served that they have the best and most up-to-date materiel obtainable and
are perfected in its use. We, too, are permitted to use it and this
very fact makes for renewed and inereased interest in aequiring the basic
knowledge which we should possess. It is quite true that many valuable
publications and pamphlets are written and published (with aceompanying
changes) but to be afforded the opportunity of handling the actual instru-
ments gives us more knowledge of their use than all the books and
pamphlets we can ever hope to digest. With the time element important in
Armory training we are fortunate indeed if we can take our umit into the
field well drilled in basie training. When we arrive at our summer camps
we are anxious o go into our higher training which includes target prae-
tice with real live guns, ammunition, airplanes, targets, and every known
device that goes with it. Our only hope for doing this lies in associated
training.

Neither the War Department nor the Militia Bureau need hesitate to
send out the latest technical instruments for the use of the National Guard.
The increased number of commereial airports renders target {racking pos-
sible. It is right that the government should insist that proper care be
taken of its equipment especially where it consists of delicate and expen-
sive instruments. If is right that an explanation should be demanded if
there is negligence in this respeet. But from observation it is believed that
a very high per cent of National Guard personnel realize their responsi-
bility in this respect and eare for their equipment with as mueh pride as
though it were their own. If the latest instruments are furnished so that
the personnel may be trained at its home stations more time for actual
firings and higher tactieal training will be available at eamp and our prim-
ary object is to score as many hits on the target as possible. If our require-
ments in submitting target praetice reports are to be the same as those of
the Regular establishment it is no more than right that we be furnished
or permitted to use everything available connected with the firing,

‘We should keep foremost in our minds the fact that in any future con-
fliet we will not be permitted the same lengih of time for fraining in basie
subjects as was available in the last war. We must be prepared to move
at once and defend effeetively vital points that would be subject to attack.
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If the National Guard is really considered an important part of the great
army to be mobilized in time of emergency (and we know it is) we must
know our stuff. The best way to learn it is by association with those who
are at it every day in the year, where may he imparted in the limited time
available the knowledge which will be required of us in time of emergency.
With the rapid developments of the last ten years there is much to learn
which is intricate and difficult. Practical experience with and the handling
of the new weapons and their accessories is the quickest and most prac-
tical method to accomplish this and associated training is the best method
by which to obtain the most in the time available.

Every year it is a pleasure to attend the 28th Division reunion in
western Penngylvania. There we enjoy meeting our old commanders whom
we all love and respect. The names of Muir, King, Fuqua, Nolan mean a
great deal to all of us and we cherish their comradeship. Had it not been
our good fortune to be associated with them in the late war we would
never have known their sterling qualities of leadership and manhood. When
ihey took over the guiding reins of our division we were all strangers,
each one suspecting the others. They gave us plenty of hell but we needed
it. Today theirs are eounted among our most cherished friendships. With
such a feeling of association we ean never go back to the old days when
fire sprung from all eyes. An important argument for associated Regular
Army and National Guard training is that a better knowledge and under-
standing of each by the other will be developed and a better team will be
put out when the time comes. We have learned many things from the
Regular Army. Perhaps they have learned some from us. The closer the
assoeiation we have in peace the closer we will be in an emergency. There-
fore it is hoped that the powers that be will see to it that associated train-
ing is kept in foree for the good of all eoncerned and that sufficient appro-
priations be set aside to permit it to continue.



The Robot Brothers— Gunners

By Lizut. ARTHUGR WILLINK, O. D.

N this age of mechanization the ‘‘Robot’’ family is playing an inereas-

ingly important réle in cveryday life. We find at home vacuum
cleaners, washing machines, dishwashers and what not, all designed to re-
place the human race in its laborious struggle for an existence. We see
that the ‘‘Robot’’ clan, is indispensable in industry, not only because that
all-important labor cost is decreased, but because their operations are per-
formed with uncanny reliability and uniformity. An automatic screw
machine, for example, will make several thousand screws of practically
identical dimensions with almost no attention. Mathematicians and en-
gineers have ceased to generate gray hairs by days of ealculations on long
and tedious problems. Robots have been put to work not only on addition,
subtraction, multiplication and division, but on complex problems involv-
ing higher mathematics; some so difficult that without Professor Robot,
they would be impossible of human solution.

In military materiel Robots are just making their debut. Indeed, they
will be welcomed with open arms by quartermasters, ete., sinece they re-
quire no food, clothing, or even shelter, to say nothing of heat and light.

There is a problem which has arisen out of recent progress which we
have had to look to the Robot family for a satisfactory solution. This is
the problem of antiaireraft fire. Hven the best mathematicians ecannot
hope to solve instantaneously the ever-changing problem presented by an
airplane target flying through three-dimensional space. The time required
for predieting the future position of the target and adding the various
ballistie eorrections must be practically zero. This is aceomplished by the:
director. The above predietion must be aceurate and instantaneous to
eliminate any dead time. The Case III firing system has been used and
dial or ‘‘elock’” pointers have been followed by human hands turning the
elevating and traversing handwheels. The human element again is a cause
for error in this system of following the pointer. To minimize this error,
the torque amplifier was ealled intfo serviee fo man the guns. It eminently
demonstrated the value of machine econtrol of azimuth and elevation
seftings. Consisting essentially of band brakes kept in a nicety of adjusi-
ment, it was subjeet to the inherent disadvantages of sueh a system.

These diffieulties led to seeking other means of remote control, and to
the development of the remote eontrol system T-1, which was tested this
vear at the Aberdeen Proving Grounds. The design of the system is quite
different from any other type of control. The essential points of difference
are, first, that there are no moving parts when the gun is stationary; the
motors move only when they move the gun, and seeond, there are no band
brakes, eliminating the peeessity for constant adjustmeni whieh aceom-

panies them.
231
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The system makes use of a gear brake which, connected to a data trans-
mission system, controls the movement of a power motor. The power mo-
tors are coupled directly to gun, and under the influence of the gear brakes
give the proper angular movement to the gun. Suitable provisions are
made for reversing the power motor.

The new remote control system combines many advantages and has
practically no disadvantages when compared with any other known means
of control. Its construetion is rugged and it will withstand the most severe
tests of firing without making any adjustment necessary. The adjustments

GENERAL WILLIAMS INTRODUCING THE ROBOT BROTHERS TO SENATOR REED

are desirable only after long periods of use. The construction is simple.
The average enlisted man can be trained to service it quickly, the occasion
for servicing being infrequent. There being no band brakes, the resulting
effect of moisture in the air, swelling brakes, and making a new adjust-
ment necessary, is entirely eliminated. The system works equally well in
wet weather or dry, hot or cold.

High accuracy is obtained with this system, an average error of sixty-
six-hundredths mils in elevation and two and seventy-four-hundredths
mils in azimuth being obtained in the tests at the Proving Ground. Con-
siderable of this error could be attributed to backlash in the gun. There
is no tendency to ‘‘shimmy’’ or oscillate. The tracking is extremely uni-
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form, following faithfully the data input at the tranrmitter. The opera-
tion is practically noiseless.

There is no cluteh required to diseonneet the system from the gun and
in ease of the failure of the electric power it is merely necessary to turn
the handwheel. This greatly simplifies resynchronization when the system
is used on guns having an uneven gear ratio, for example, when one turn
of the handwheel equals fifty-seven and five-hundredthy mils.

Tt is a physical impossibility for a gun controlled by this system to
“run away.”’ A suitable governor is provided to automatically throw the
gun in reverse should the mark be overstepped.

A disadvantage at the recent tests, which showed a somewhat higher
starting torque than it is desired to put on the director, is removed by a
relatively simple deviee which will automatically make the power motors
deliver more torque at starting; in fact, will make the power motors de-
velop a torque just greater than any opposing torque that may be encoun-
tered, thus making the system adaptable to a mobile mount.

The proecurement aspect of this eontrol system presents a strong argu-
ment for its adoption. Practically every major part is a standard eom-
mercial produet, thus a minimom of specially manufactured components
are required. From the industrial war planner’s point of view, this is a
highly desirable feature as it makes the war-time procurement of this
item a relatively simple matier. Going hand in hand with the procure-
ment is the reduction in cost, which results both in war time and in time
of peace.

The application of this system is by no means limited to antiaireraft
guns, and it was suggested to use such a system on seacoast guns; also an
enthusiastie friend from the Tanks suggesis a one hundred per eent Robot
antitank gun, self loading and controlled from a distant point. Anyway,
it has been a source of great pleasure fo introduee the Robot brothers
manning the elevating and traversing handwheels of a Model 1917 M1 3-
ineh antiaireraft gun, and it is our sincere hope to see new members of the
family put to work at other military applieations.



Constructive Economy
By Capr. Georee H. Rarry, Infantry, (Tanks)

NY survey of methods by which governmental or commereial operating
expenses may be reduced will be incomplete if it does not take into
consideration the present wasteful and extravagant practice of handling
lubricating oil for most government and commercial automotive vehicles.
The practice referred to is that of disearding millions of gallons of
perfectly good ecylinder oil annually by draining it from the gasoline
engines and throwing it away as a thing of no value.

Unless the reader has investigated this matter it will be natural for him
1o conclude that the oil has given all of the service of which it is capable
when it has lubricated the engine over a given number of miles, or for a
given time, and consequently, that there is no waste in then disearding the
oil, or that this waste is unavoidable.

The facts are, however, that a large percentage of this great waste ean
be avoided easily and scientifieally by the use of simple and economieal
equipment which has now been in use long enough to prove its utility and
practicability. The used oil may be drained from the engines and sent to
the oil cleaner, from which it will be returned free of the earbon, dirt,
metal partieles, water and fuel dilution, fresh and clean for further use.

We cannot expect to drain the same quantity of oil put into the engine
because some of it will be burned up and lost during engine operation.
Neither ean we expect to have the same quantity sent to the cleaner re-
turned to us, as the drained oil eontains considerable dilution and foreign
matter.

Questions may oceur to the reader as to the quantity that will be
drained after one period of use, the pereentage of the drained oil remain-
ing after it has gone through the cleaning process, the cost of eleaning,
and the actual value of the reclaimed oil as a lubricant.

The Quantity Drained After One Period of Use:

This guantity can be controlied within eertain limits, by the length of
time the oil is used in one lubrieation period. For the purpose of arriving
at a basis for caleulation, we will assume that forty per eent of the oil
originally placed in the engine is drained at the end of the first period of
use. This assumption is not excessive (providing there are no leaks) in
faet this quantity may be increased by shoriening the period of use.

The Cost of Cleaning the Oil:

Some time ago the writer had an opportunity fo make a study of this
guestion and data obtained from users of oil-eleaning equipment showed
that the cost of cleaning a gallon of oil, including the materials used, fixed
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charges, insuranece, electrical power used, and the labor involved, was well
under eighieen cents per gallon.

The cost of cleaning will be practically the same for any grade of
cylinder oil used, hence the saving to be effected, in any particular case, is
easily determined. Securing cylinder oil by this method is equivalent to
purchasing the oil at the figure shown.

The Value of the Reclaimed 0il as o Lubricant:

As a result of the above mentioned study, the writer reached the con-
clusion that the reclaimed oil may be used for engine lubrication and that
it would lubricate the engine as thoroughly and efficiently as new oil.

This eonclusion was not based upon claims made by the manufacturers
of the equipment. It was based entirely upon statements made by the oil
experts of the Bureau of Standards and by reputable users of the equip-
ment.

The following extraets from technieal papers and ecorrespondence re-
ceived from the Bureau of Standards constitute part of the evidence in-
favor of the reclaimed oil as an engine lubricant:

““Used lubricating oils may be reclaimed by apparatus already com-
mercially available and thus saved for future use. Such reclaimed oils will
pass all of the commonly aecepted tests for new oils, such as flash point,
viseosity and sediment.”” ‘‘Used oils should be judged by the same tests
as are applied to new oils, and they will be equally serviceable.”’

The wusers of oil-cleaning equipment confirm the statements of the
Bureau of Standards as to the value of reclaimed oil in lubricating
qualities.

The Ford Motor Company states: ‘‘As far as we know, there is little
or no diminution in the lubrieating qualities of the reclaimed oil.”

The Yellow Cab Company of Philadelphia reported: ‘““We have seeured
good results and we are able to bring our oil back to its original charae-
teristies with the exception of color.”” (The color of the oil is of little real
importanee.)

The Public Serviece Produetion Company of Newark, N. J., stated:
““The first of the year we had a fifty-gallon reclaiming unit installed for
a six-months’ trial, and as a result of our experiments we purchased the
machine and are now adding a seecond unit. We have iried the reclaimed
oil carefully on several sets of umits (vehicles) and from the satisfactory
results of these tests we are intending to make its use general in the near
fature.”’

Seetion Base Nine, of the Coast Guard Serviee at Cape May, N. J.,
reported: ““Our experience has been that the reelaimed oil is superior
to that in the original package.”” This siatement may, at first glanee,
appear io be too enthusiastic. However, this elaim is sometimes justified
and in accordanee with the faets, especially if the oil used was of a com-
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paratively low grade, in which case the temperatures in portions of the
cleaning process bring about additional refining. The oil used by Base
Nine at the time this report was made was not of a high grade.

The Dayton Power and Light Company stated: ¢‘The reclaimed oil is
quite satisfactory.”’

The Packard Motor Company of Long Island City reported that its oil-
cleaning equipment has given excellent results and that the use of the
reclaimed oil has resulted in a reduction of the expense of operating its
vehicles.

The Engineering Department of Camp Holabird, a branch of the U. S.
Quartermaster Department, stated that they have used their oil-cleaning
equipment over a period of eighteen months; that they have used the re-
claimed oil in their trucks and passenger cars for over a year; that the
cost of cleaning a gallon of oil is about eight cents. This cost was reported
by a number of userg of the same kind of equipment as that used at Camp
Holabird. It is believed that fixed charges, insurance, etc., was not in-
cluded in the amount stated.

Other companies have reported that the reclaimed oil compares favor-
ably with new oil. One company stated that it had secured forfy-eight
gallons of good oil from a bateh of fifty-two gallons of drained oil, or more
than ninety-two per cent of the amount drained.

In determining the practieability of the use of this egnipment at mili-
tary and naval stations and by commercial firms, one other point remains
to be considered: The number of vehicles required at one point in order
to justify the purchase of the equipment.

The Number of Vehicles Required at One Point:

The equipment is available in varicus sized units, the smallest of which
is designed to make the cleaning process profitable with a fleet of ten
vehieles. There are a great many places in eommereial and governmental
service where ten or more vehicles, boats, stationary gas power plants, ete.,
are in use, and in addition to these vehicles and plants, airplanes have
suecessfully used the reclaimed oil for engine Iubrication.

The eost of cleaning and the saving {o be effected thereby is based upon
one cleaning operation only. This does not tell the whole story because
the oil may be cleaned and recleaned over and over again as long as any of
it lasts, hence the actual monetary saving will be great and the reduetion
in the guaniilty purehased per annum will be ‘more than fifty per ceni
wherever the oil is carefully drained and eleaned. At some poinis where
less than the minimum number of vehicles are operated, it has been found
well worth while to drain and save the oil and, where transportation cosis
justify, to take it fo a point where there was an oil cleaner in operation.
The transportation and handling charges ecan be computed in any ease
and the question of the practicability and advisability of transporting the
oil o a eleansr, ean easily be determined.
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The small oil cleaning sets placed upon motor vehicles have helped the
situation somewhat since they have increased the mileage secured from
a given batech of oil. The oil is discarded and wasted, however, when it
is ﬁna,llfy drained.

The monetary saving derived by cleaning eylinder oil is impressive
and worth while even if that were the only advantage to be gained by the
practice, but when it is remembered that every gallon that is cleaned ar.
used again will reduce to that extent the quantity of oil required to be
withdrawn from the il wells, this practical and economical practice seems
doubly desirable.

A saving of two or three per cent in the form of discounts on monthly
statements is considered important both in governmental and commereial
transactions.

The use of oil-cleaning equipment offers @ profit or saving of many
times three per cent.

Great sums are spent upon forest conservation and this is a worth while
form of insurance for future generations. The forests can be replaced and
this is being done to a great extent by replanting the devastated areas.

No method has yet been devised for the replacing of the crude oil taken
from the ground.

‘We are burning our candle at both ends. At one end, we are spending
money needlessly to replace perfectly good eylinder oil which we literally
throw away after one period of use; while at the other end, we are daily
drawing upon a limited supply which we cannot replace, in order to se-
cure oil to take the place of the oil we have thrown away.

The conduct of war has always been one of man’s
most baffling problems and greatest responsibilities.
Today, with all of the inventions of progress and
science it is immeasurably more complicated than
ever before. It involves the lives of multitudes and
the existence of peoples. It cannot be entrusted to
novices without disastrous results—From an address
delivered at Chicago, I1l., by General Charles P, Sum-
meraH, Chief of Staff.




The Tortoise-Boat and the Flying
Thunderbolt

By 1gr Liur. B. Caru Excernart, C. A, C.

N THESE days when the taxpayer is casting dubious glances at the
bulky battle wagons in the Navy, it is interesting to note that armored
fichting ships were in use quite a few years before the Monitor and the
Merrimac bounced cannonballs off each other. Back in 1592 A. D,
Hideyoshi, one of the greatest generals Japan has ever produced, decided
upon a conquest of Korea and then China. Almost immediately he struck
a stumbling block. The Korean navy had an unorthodox superdreadnanght
with the following specifications:

““It was called the Kwisun or ‘tortoise-boat’ from its resemblance to
that animal. There is no doubt that the tortoise furnished the model for
the boat. Its greatest peeuliarity was a curved deck of iron plates like the
back of a tortoise which ecompletely sheltered the fighters and rowers be-
neath. In front was a hideous dragon’s head, ereet, with wide opén mouth,
through which arrows and other missiles could be discharged. There was
another opening in the rear, and six on either side for the same purpose.
On top of the curved deck there was a narrow walk from stem to stern, and
another aeross the middle from side to side, but every other part of the
back bristled with iron spikes so that an enemy who should endeavor to
board her would find himself immediately impaled upon a score of spear-
heads. This deck, being of iron, rendered the ship impervious to fire ar-
rows, and so the oceupants could go into action with as muech security as
one of our modern battleships could go into an engagement with the
wooden war vessels of a century ago. In addition fo this, she was built for
speed, and could easily overtake anything afloat. This made her doubly
formidable, for even flight could not avail the enemy.”’

Tt seems that this stone-age cross between an oil-tanker and the Ersatz
Preussen was the brain-child of a Korean admiral named Yi Sun-sin. Ad-
miral Yi was in command of eighty such vessels when the Japanese in-
vasion got under way. For a time Admiral Yi trained the crews of his
tortoise-boats in battle praectice by falling on small Japanese squadrons
and wiping them out of existence. Then he surrounded an enemy supply
convoy and eaptured it including some twenty-six escorting war vessels.

Liess than two months afier Admiral Yi had first put his weird battle-
ship into practieal use, one of his scouting vessels dashed in to report that
a vast Japanese armada, with nearly one hundred thousand fighting men
on board, was approaching. Perhaps this number was exaggerated by the
excited scout, but Admiral Yi was curious. He ordered his whole fleet to
weigh anchor and he went ouf to see for himself.

The seout had been right; there was a big Japanese fleet. When almeost
within fighting distanee, Admiral Yi and his Korean navy turned and fled.
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Immediately the J apan’ese ships broke formation and pursued the Koreans
with enthusiasm.

In a short time there was no longer semblance of order in the Japanese
armada. Then, Admiral Yi gave the command “‘To the Rear, March!”’
At this command the rowers hopped over their oars, executed a snappy
about face, sat down, and started to row again. .Admiral Yi’s flagship
at full speed astern rammed the leading vessel among his dumfounded
pursuers. Leaving that ship to sink at leisure, Admiral Yi rapidly rammed
other ships one after another. In the meantime the rest of the Korean
fleet not had been idle. The tortoise-boats sank about seventy enemy ships.

Later the same day, Admiral Yi found the second section of the
Japanese armada. He added forty-eight more ships to his score for the
day, thus ending one of the world’s most decisive naval battles.

On land, the Koreans soon tried out another invention against the in-
vaders. Peculiarly enough, this was the device of another Yi—Yi Jang-son
—>but history makes no mention of kinship to the Admiral Yi, Yi Jang-son
held the patents on a missile ealled ‘“The Flying Thunderbolt.”” It was
used by the Koreans for the first time when they advanced to attack a
walled city held by the Japanese:

‘It was projected from a kind of a mortar made of bell metal, and hav-
ing a bore of some twelve or fourteen inches. The mortar was about eight
feet long. The records say that this thing could project itself through
the air for a distance of forty paces. It doubtless means that a projectile
of some kind could be cast that distance from the mortar. The records
g0 on to say that the “‘Flying Thunderbolt’’ was thrown over the wall of
the town, and when the Japanese flocked around it to see what it might
be, it exploded with a terrific noise, killing twenty men or more instantly.
This struck the Japanese dumb with terror, and so worked upon their
Sl..lperst’itious natures that they deeamped in haste and evacuated the
eity—’
and they eould hardly be blamed, for brave men in Chicago have been
known to run wildly for cover at the approach of a back-firing mofor car.

'i Jang-son kept the secret of the construction of his ““Flying Thunder-
bolt’’ to himself, and his death eame as a blow to the artillery of the East.
The range of his gun, its length and ealiber, its high-angle fire, and the
delayed burst of the projectile (aceidental, perhaps) seem to indieate that
this was one of the first mortars ever nsed. Were there similar pieces of
ordnanece in Europe at the close of the Sixteenth Century?

Quotations from James Murdoch’s “History of ‘Japan.”
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Air Forces and the Weather

Air forces have other enemies in addition to hostile air forces and anti-
~aircraft weapons. The most potent of them is ‘““Old Man Weather.’’ Since
wars are generally fought out of doors, weather has an important effect
on all phases of their operations. It particularly effects mobility and is
sufficient at times to pin mobile forces to the ground just as effectively as
the rifle, the machine gun, or artillery.

A1l means of locomotion are affected by weather. Trains are late dur-
ing unfavorable weather and, if net storm-bound altogether, fall behind
schedule. Ships at sea are more dependeni on the weather than means of
land fransportation although sea voyages are by no means so perilous as
in the days of sailing vessels.

Ajreraft is no exception to the rule. In spite of the great progress
whieh aviation has made it will probably never be able {0 overcome the
severest buffeiing of the elements—an inherent weakness which detracts
from the many desirable gualities for military purposes which it possesses.

As an example of unfavorable conditions which may exist and strike
terror into the heari of the aviator the following is guoted from the
Air Corps News Leiter:

““The Air Corps Tactical School during the afiernoon of December 17
mef the old enemy of airmen, fog, and though the battle which followed
was not deeisive, the honors, if any, lay with the school pilois, who suffered
no easualties of any kind o personnel, the only losses being one airplane
eompletely wrecked and another damaged so that it will require complete
overhaul.
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‘It all happened late in the afternoon of a day which had been given
over to an all-day praetical problem. The entire command, consisting of
eighteen pursuit ships and eight two-seaters, had been sent on the last
mission. of the day and was to land on the Langley Field airdrome at 4:45
p. m. This plan must have been known to the enemy, for at about 4:00
p.- m. a fog rolled in from the east and in a few minutes the post was ob-
scured. Thus, a new situation was suddenly injeeted into this particular
problem and, in view of the fact that the pursuit ships had about ex-
hausted their gasoline supply, quick action was necessary.

““At about 4:45 the first airplanes were heard flying toward, the field.
All landing lights, obstacle lights, and the beacon had been turned on to
guide the pilots, and arrangements were made to burn magnesium flares
on the flying field in the hope that the pilots would be able to see them.
Signal lights were fired from the ground and from the water tank. Vertical
visibility appeared to be better than lateral visibility, but the pilots would
require visibility in all directons to land successfully.

Soon there were many airplanes flying over the field and evidently
some of the pilots were attempting to land. Two threeship formations
could be dimly seen flying over the field at about five hundred feet, The
fact that they were keeping a fairly close formation indieated that they
were not in the fog at that altitude. Then it was evident that a pursuit
ship was attempting to land. It could be heard as it glided in, the pilot
evidently feeling for the field. The next sound indicated that it was on
the ground and taxying to the line. The pilot stated that after flying
around in what he thought was the vicinity of the field he suddenly saw
the beaecon only a short distance away. That gave him his location and
down to the landing he came, gradually feeling his way.

““Then came a telephone call that a ship had erashed on Tom Jones’ farm
near New Bridge Creek on the Back River road. Meager information—
but a medical officer, an engineering officer and crew were dispatched
to loeate it. It turned out to be Capt. H. W. Flickinger who had struck
a free in landing the U. S. M. C. 603 which he was flying, completely
washing out the ship, but ecoming out of it himself uninjured.

‘‘In the meantime, three other single-seaters had landed on the airdrome
and had taxied to the hangars. Rumors were being spread to the effect
that two pilots had jumped and that a ship had erashed near the airship
hangar. None of these rumors had any foundation.

““A little after five a telephone call ecame reporting several ships down
near Hilton village, without injury to pilots or ships excepi Maj. B. K.
Yount, A, C., who had been injured when his P-1 was wrecked in landing.
However, it wasn’t long before Major Youunt ecalled by phone to deny that
he had even so much as a serateh. This report lessened the tension io a
great degree, but there were still iwelve airplanes to be aecounted for.
Several minutes passed withoui news. The single-seaters must be on the
ground as their gas smpply must be exhausted. The two-seaters had
suffieient fuel to go to Richmond, or further, if necessary. Finally a phone
call ecame. Name affer name was given over the phone and the list was
checked against that on the sehool operations blackboard. Every ship and
every pilot was aceounied for. Personnel O. X —two ships wrecked. A
vell of joy weni up from the erowd assembled in the office. Who eared
about two ships when the pilois were all right? The Commandant and
the Assistant Commandant slapped each other on the back, both talking
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at once in a relief from the tension and expressing joy that all was well
after a hectie, harrowing hour.

¢ As for the ships which were several miles from the field and must be
brought back—ask the engineering officer.”’

Is Attack Aviation Effective Against Infantry?

The answer to this question is not to be found in the experiences of
the late war. Conditiens today differ greatly from those existing then.
There is a common belief authenticated by the teaching in the service
schools that it will no longer be possible for infantry to move on the roads
in column in daylight. This statement probably should be qualified by the
addition ‘‘without air superiority.’’ Air superiority is a very loose state-
ment. Some say that it will never wholly exist, that no such superiority
can exist with the mobility which is possible with air forces, provided the
hostile nation has any air forees worthy of the name.

The answer to air attack is air defense. The answer to air-tight air
defense is antiaireraft artillery. It is expected that all arms will be ex-
pected to use such small arms as they are furnished in their own defense
to as great an extent as possible. Recently the Infantry have been ecarry-
ing out tests of various kinds consisting of firing rifles, automatie rifles,
and machine guns against towed targets in order to observe the effective-
ness of sueh fire. Other tests have been conducted of a different order to
determine the efficieney of taking cover as preseribed in the Infantiry
Sehool pamphlet ‘‘Infantry Proteetion Against Aireraft.”

Recently a battalion of the 29th Infantry, approximately three hundred
men, conducted a test at Fort Benning to determine just what damage
could be done by attack aviation (eighteen; planes) by means of light
bombs and machine guns. The battalion was marched along the Yankee
road and simulated an advance guard of a larger force. Buglers sounded
a prearranged blast on their bugles upon the approach and discovery of
the attacking airplanes. The battalion took cover on either side of the
road as preseribed in the pamphlet, and within a period of about forty
seconds. At the end of this time the position of each man, animal, and
vehicle was marked by a target, and the baitalion retired to a safe dis-
tance to allow the planes to again approach and attack the targeis by
bomb and bullet.

In all, four hundred and forty-four rounds were fired from machine
guns while one hundred and sixteen seventeen and one-half-pound bombs
were dropped from an altitude of five hundred feet. Of the latter, nine
ianded on one side of the road, forty-seven on the other, and sixty were
classed as strays. Unfortunately the fest was somewhat marred by a grass
fire which broke out and destroved some of the targets on the side of the
road where the greatest number of bombs landed. As near as could be esti-
mated fifty-six men, {weniy-nine animals, and fifteen carts were hit by
bombs. XNo machine gun hifs were noted.



COAST ARTILLERY ACTIVITIES 243

Another test was conducted with targets placed in a wood and repre-
senting infantry and its transportation in reserve. The wood (‘‘woods,”’
we always called it) was approximately four hundred and fifty yards long
and from seventy-five to one hundred and fifty yards wide. Altogether
two thousand eight hundred and ninety-one machine gun rounds and one
hundred and twenty seventeen and one-half-pound bombs were dropped
in the area. Thirteen landed in the transportation area, seventeen in the
rifle company area, eighty-nine were strays, and one was a dud. There
were seven hundred and fifty targets representing men, seventy animals,
seven combat wagons, and 22 carts. Casualties: Men, five per cent;
animals, twenty-two per cent; carts, fifty-four per cent. No machine gun
hits were noted.

The test was of very little value to the Infantry but furnished some
information for the Air Corps. The Infaniry had no opportunity to
demonstrate what it eould do for its own protection other than the nega-
tive measure, taking cover. It was apparently demonstrated that Infantry
may expeet the most of its easualties from bombs rather than machine
guns. The animals, as might be expected (unless the mules learn to take
cover) suffered the greater percentage of casualties. Of course, if, in the
future, transportation is metorized, easualties to animals would be redueced
to zero. Infantry in fox holes (as in the woods) would seem to have ade-
quate protection exeept from direct hits. In other words, a bomb is no
more effective because it is dropped from an airplane than it would be if
discharged from a light field piece—probably not so much so because
it hasn’t the striking velocity although the explosive eontent may be some-
what higher.

One test is not a sufficient indication of what attack aviation ean accom-
plish. (Ouxrs is the only nation that favors attack aviation.) It is more or
less common knowledge that fifty yards is considered a fairly long range
for axially (to coin one) mounted machine guns. However, in the future,
two-seaters will carry at least one gun capable of all-round fire. Bomber
droppers will probably improve their technique. The conditions of the
test may not have been altogether favorable to the Air Corps. The element
of surprise was no doubt somewhat lacking. Certainly conditions were
not exactly as they would be in time of war. (The Infaniry regretted
very mueh that they eouldn’ return the fire and give a good account of
themselves.)

One ean imagine the consternation (back in the middle ages) when
the first explosive shell landed among the mailed and easqued nfaniry
of those fimes. Sinee that time infaniry has developed a eertain high-
explosive-shell diseipline whieh is remarkable when one gives it detached
eonsideration. During the war it had its trenches, its dug-outs, and if the
strafing became somewhat annoying it called on the artillery fo do some-
thing about it. Columns were eaught then on the roads by long range
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cannon. So will they be caught in war foday by hostile aviation. But de-
fensive measures are possible. Today hostile aviation will not deal with
infantry lacking in striking power. Air attack discipline will be estab-
lished and no longer will the aviator amuse himself by machine gunning
an infantry column or front line trench when he needs a little extra excite-
ment. When necessity arises the infantry will give a good acecount of
itself with its own weapons because it will be trained to use them and it
will not be left to its own defense. In addition and as a prinecipal defen-
sive measure the antiaireraft artillery will make it highly unprofitable to
rake an infantry column from an altitude of five hundred feet even if some
flying members of a hostile suicide club manage to sneak by our own
pursuit planes.
Visual Instruction in the Army

That’s what they call it in certain quarters but its nothing more than
our old friend, the training film.

At the present time, that wellknown seenario writer, Maj. Claude M.
Thiele, is locked in with his typewriter (Underwood or Remington), and
is pounding out the well-known seript. The writing of a scenario for a
training film is no casual matter and the facetious referenee to it here
should not be taken seriously. This antiaireraft training film will be
made at Aberdeen Proving Ground and the stars, doubles, and spear car-
riers will be members of the 62nd C. A. (AA) who will be in training there
at that time.

Other filmg are projected to assist in the training of Coast Artillery.
Film No. 1 will be on a subject intimately connected with our gunner’s
instruction days—the subjeet being Powders, Projectiles, Primers, and
Fuzes. In this film all the actors (and actresses, if you will have it so)
will be dumb. Perhaps this is not out of the ordinary but in this ease (we
presume) Mr. Projectile and Miss Fuze will be chased from the muzzle
by the angry father, Mr. Powder. (Well, we don’t know what part Mr.
Primer has. Perhaps he is the villain sinee he stirs up all the trouble.)
To beecome serious, this film will be of the animated-drawing kind.

Three other films are contemplated. No. 2 will show seacoast artillery;
No. 3, railway artillery; and No. 4, the 155 G.P.F. These four films will
not be made during the fiscal year 1931 and the Reserves, R. 0. T. C,,
and National Guard, who are particularly interested, still have a consid-
erable period of anticipation.

Course in Ballistics at Aberdeen for Coast Artillery Officers

During the period September 15-December 1, 19380, the students of the
Advyanced Engineering course, Coast Artillery School, will attend a course
of instruction in ballisties at Aberdeen Proving Ground. The period
September 15-November 1 will be spent in experimental work in connection
with firings by the 69th Coast Artillery (AA), the new antiaireraft regi-
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ment recently organized. The remainder of the time at Aberdeen will be
devoted to ballisties and gunnery in conjunction with the ordnance activi-
ties at this station.

Effort will be made to devote a considerable part of the time at Aber-
deen to practical work rather than theoretical study.

That part of the Advanced Engineering course extending from Decem-
ber 1-March 21 will be given at the Coast Artillery School at Fort Monroe.

Coast Artillery Officers at Foreign Artillery Schools

If recommendations made in the office of the Chief of Coast Artillery
are approved, two very desirable details will be open to Coast Artillery
officers in France and Great Britain, respectively. It is believed that much
valuable instruetion can be obtained by officers detailed to attend the artil-
lery schools in these two countries, particularly in antiaireraft artillery.
It is desired that the Coast Artillery be kept in close touch with foreign
developments of antiaireraft materiel and espeeially with their taetieal
methods.

Great Britain, more than any other mation, has developed the tactics
of air defense and has been outstanding in the conduct of air forece—anti-
aireraft exercises. Officers detailed on this duty will be offered an unusual
opportunity and no doubt the duty will be eagerly sought.

Coast Artillery Officers to Aftend Air Corps Tactical School

Two Coast Artillery officers of the grade of senior captain or above
will be selected to attend the Air Corps Tactical School, Langley Field,
during the sehool year 1930-31. Officers selected should be graduates of the
Advanced course, Coast Artillery School or the Command and General
Staff Sehool, Fort Leavenworth. No officer will be seleeted who is un-
willing to be placed on duty involving flying. Major Metzger is now at-
tending the course at the Air Corps Taetieal Sehool. With the beginning
of the mext school year the quota for the Coast Artillery has been in-
creased o two. .

Air Corps Exercises

During the month of April combined Air Corps field exercises will be
held at Mather Bield, Saeramento, California. The following Air Corps
units will be concentrated at this airdrome for a period of about one month.

2nd Bombardment Group, Langley Field, Va.
3rd Attack Group, Fort Crockeit, Texas

1st Parsuit Group, Seliridge Field, Mich.

Tth Bombardment Group, Rockwell Field, Cal
91st Observation Sguadron, Crissy Field, Cal.

The purpose of these exercises is to irain both individuals and units
in eoordination in the performanee of tactical missions as well as to fest
equipment. Many new developments in air fores tacties resulted from the
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Ohio maneuvers in 1929 and will be practiced and tested during the West
Coast exercises.

Approximately one hundred and sixty officers, one hundred and fifty
mechanies, and one hundred and thirty-five planes will participate.

Special Chemical Warfare Course

A special course of instruction for field officers will be conducted at
the Chemical Warfare School, Edgewood Arsenal, Maryland, during the
period July 7-August 1. The course is intended for officers who are re-
lieved from the War College course about that time. Eight officers will
be selected from the Coast Artillery Corps.

Assignment of M-VI Searchlights

It has been recommended that the twenty-eight mobile searchlight nnits
(M-VI) purchased from funds appropriated during the fiseal vears 1929
and 1930 be assigned as below, in order of priority as listed:

Organization

69th C. A. (AA), Aberdeen Proving Ground
. 62nd C. A. (AA), Fort Totten

61st C. A. (AA), Fort Sheridan
12th C. A. (HD), Fort Monroe
. 63rd C. A. (AA), Fort MacArthur
~. 65th C. A. (AA), Fort Amador
. 64th C. A. (AA), Fort Shafter
69th C. A. (AA), Aberdeen Proving Ground

(afterwards to be sent to Hawaii)

Coast Artillery Officer to Take Course at University of Michigan
First Lieut. Wilbur R. Ellis, now on duty as a student, Advanced
Engineering course, C. A. 8., has been designated to take a course of in-
struction in Motor Transportation at the University of Michigan. This
course began with the second semester (February 17) and will continue
throngh the summer session.

The Coast Artillery School

Antiaireraft artillery has been the subject most under discussion re-
eently in the Deparfment of Tactics. Hedge-hopping is an Air Corps term
originated to deseribe the maneuvers of a plane whieh flies at a low alii-
tude with the objeet of exeeunting a surprise attack with maehine guns and
light bombs against ground troops and establishments. The surprise
effected in this form of attack is ifs principal advantage although others
might be mentioned. The approach of low-fiying pursuit or attack planes
is not visible at a great distanee as would be the case if flying at a higher
altitnde—mnaturally the aifacking planes are nof subjeet to hosiile fire for
as great a period. The advantage of opening fire at a eclose range is also
obvious,
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Hedge-hopping attacks will be made prineipally against troops in
column on the roads although good results are anticipated in such attacks
against antiaireraft guns and infantry in trenches, reserve, or bivouae.
Under such conditions it is highly important that antiaireraft machine
guns, even on the march, be kept ‘‘set up’’ and ready to fire at all times.
This is easily accomplished in the machine gun battalion but it is believed
desirable that the remaining twelve machine guns in the regiment be
mounted on trucks so that they too may get into action instantly.

Truck transportation appears to be deficient in another important re-
spect. If the weight of machine gun ammunition to be carried with the
regiment is fotaled it is found that the present allowance of transportation
is not sufficient to carry it. There appears to be a necessity for a machine
gun combat train of six trucks for this purpose. The development of the
new mechanical fuze for the three-inch projectile together with the new
gun, itself, has inereased the effective range of antiaireraft artillery. It is
estimated that these developments have rendered the gun as efficient at
six thousand five hundred yards as it was formerly at five thousand yards.
This seems to call for a change in former instructions covering the location
of antiaireraft batteries relative to the distances from the defended area
and from each other. This inerease of thirty per eent in effective range
considerably inecreases the odds in favor of the antiaireraft gun sinee the
hostile bomber will be under effective fire for a greater length of time and
his chances of reaching his objective will be just that muech slimmer.
Naturally, a greater area can be defended with an equal number of guns.

Coast Artillery School instruectors conducted a two weeks’ eourse of in-
struction in Antiaireraft Artillery Materiel and Methods at the Air Corps
Taetical School for Air Corps officers. One conference on Materiel and six
conferences and one map problem on the Tacties and Technique of Antiair-
eraft Artillery were given. In return, instruétors from the Air Corps
Tactieal School will conduet a course on Air Corps Taeties for Coast
Artillery School Advaneed Course students, at a later date. This exchange
of ingtruction is of the highest imporianee and is evidence of that co-
operation which should exist between two arms of the serviee elosely assoei-
ated in their respeetive air defense missions.

Two very interesting leetures were delivered before the School recently
by naval officers. Capt. A. C. Siott, U. S. N, spoke on Naval Taeties and
the subjeet of Lieut. Comdr. H. A. Flanagan, U. 8. N, was Naval Gunnery.
Both of these lectures were highly instruective and well presented.

As a further means of obtaining information perifaming te¢ Navy
methods and the eonditions under which the Navy fires, four officers from
the Sehool were sent o observe the iargei praeiiee of the scouting fleet
held off Guantanamo, February 25. The officers seleeted were: Capt.
H. ¥. E. Bultman and Capt. J. T. Lewis, instruetors in the Harbor De-
fense and Antiaireraft sections, respectively, of the department of Artil-
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lery; Capt. D. M. Griggs and 1st Lieut. I. H. Ritehie, students of the
Advanced Gunnery Course.

The end of January witnessed the completion of several of the School
courses. Four officers graduated from the Advanced Motor Transport
Course. They were:

Capt. R. BE. MeGarraugh

Ist Lieut. P. C. Howe

1st Lieut. W. L. McCormick
Ist Lieut. G. H. Stubbs

First Lieuts. W. R. Ellis and J. F. Simmons completed the Advanced
Engincering Course on February 7. Lieutenant Ellis is now attending the
Motor Transportation Course at the University of Michigan.

The department of enlisted specialists graduated a clerical class of
fourteen students on January 1. The average mark of the class was eighty-
eight. Maj. Gen. H. D. Todd, Jr., the Commandant of the Coast Artillery
School, personally presented the diplomas to the graduates during the ex-
ercises held in the assembly hall.

Fort Monroe, Virginia
Summer Training Camps

In addition to the activities ineident to the re-organization of the Coast
Artillery at Fort Monroe, plans for the summer camps are well under way.
‘While the number and character of the camps will be much the same as
formerly, the radical change in the line up of Regular troops at Fort
Monroe this summer will necessitate a complete rearrangement of the
duties assigned to the several Regular Army units. Th 61st Coast Artil-
lery, which has heretofore eonducied all antiaireraft training, will have
gone to Camp Kunox. The 12th Coast Arxtillery (HD), which has pre-
viously conduected all harbor defense training, including supervision of the
C. M. T. C., will have turned over all fixed harbor defense batteries to the
battalions of the 51st Coast Artillery (D) and the 52nd Coast Artillery
(By.). Since the 12th will contain an antiairerafi battery, it will be
charged with the eonduet of all antiaiveraft training formerly handled by
the 61st Coast Artillery (AA). The 5ist Coast Artillery and the 52ad
Coast Artillery will, beiween them, handle all of the iraining formerly
eonducted by the 12th Coast Arxtillery.

The first eamp fo open will be that of the third class of cadets at the
United States Military Academy. The tentative dates set for this eamp
are Trom June 14 to July 2. The three hundred eadets will be divided into
three groups and distribuied among Fort Monroe, Fort Hustis, and
Langley Field, ehanging periodically so that every cadet will serve at each
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of the three Army posts. All groups will reassemble at Fort Monroe or
Fort Bustis on July 2, preparatory to embarking.

On June 15, the day after the cadets arrive, the R. O. T. C. Camp
will open. Present plans contemplate the training of units from the Uni-
versity of Pittsburgh and Virginia Polytechnic Tustitute, and in addition,
about seventy students from Massachusetts Institute of Technology and
the University of New Hampshire in the First Corps Area. This camp will
close on July 25th.

The C. M. T. Camp will extend from July 2 to 31. The quotas allotted
to this camp include six hundred Coast Artillery Red, White and Blue,
and two hundred basie eandidates. The eonduet of the C. M. T. C. will
again be turned over to the Organized Reserves, exeept that the number
of groups of Reserve officers will be reduced to two. Since each group is
limited to fourteen days’ aective duty, two of which will be consumed in
travel, it will be necessary to have sufficient Regular Army officers on duty
to open the camps, conduct the training during the first week, and earry
a large part of the load in the middle of the camps when the Reserve units
are changing. The Reserve regiments seleeted for this duty are the 516th
Coast Artillery (AA), July 6-19, and the 622nd Coast Artillery (HD),
July 19-August 1. The number of Reserve officers on duty during each
period will be limited to one field officer and twenty-one battery officers.

Due to the limitation placed on the number of Reserve officers who can
assist in the conduet of the C. M. T. C. in July, it is expected that approxi-
mately one hundred and fifty Reserve officers will apply for active duty in
August. For this month three camps have been planned; the 523rd Coast
Artillery (AA) and the 603rd Coast Artillery (Ry.), August 3-16, and
the 916th Coast Artillery (AA), August 17-30. In addition a number of
Medieal, Quartermaster, Finanee and Chaplain Reserve officers will be
trained at various times.

National Guard regiments to be trained at Fort Monroe include the
260th Coast Artillery (AA) from the Distriet of Columbia during the
period July 26-August 10, and the 246th Coast Artillery (HD) from Vir-
ginia during the period August 3-16. It is not known af present where
the training of the 213th Coast Artillery (AA), Pennsylvania National
Guard, will be held. Fort Story has been suggested.

In all there will be ten different camps held at Port Monroe between
the middle of June and the end of August, counting the Reserve umiis
whieh conduct the C. M. T. €. During this fime it is expeeted that the
trainees will include approximately three hundred cadets, eight hundred
National Guard officers and enlisted men, two hundred Reserve officers,
over two bhundred B. O. T. C. students, and eight hundred C. M. T. C.
eandidates, or a fotal of two thousand three hundred. The great number
of eamps and the varied charaeter of the training will demand the utiliza-
tion of every available training facility.
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The Panama Coast Artillery District

We note that a brigade review of all Coast Artillery troops was held in
Panama on January 27. Col. F. K. Ferguson, 1st Coast Artillery (HD),
received the review while Col. Robert E. Wyllie, 4th Coast Artillery (HD),
commanded the troops. Over one thousand four hundred Coast Artillery-
men were present, ‘‘the largest concentration of Coast Artillery troops
ever assembled in the Panama Canal Department.”’ (Personally we, re-
spectfully, doubt this. The review for (General Mangin, French Army,
was much larger.) The following regiments were present:

1st Coast Artillery (HD), Lieut. Col. Walter Singles, Commanding
2nd Coast Artillery (HD), Maj. Frank Drake, Commanding

4th Coast Artillery (HD), Lieut. Col. W. M. Colvin, Commanding
65th Coast Artillery (AA), Lieut. Col. L. C. Brinton, Commanding

The public was ““cordially invited to be present.”’

The annual battle practice was held in the Harbor Defenses of Balboa
on February 7. Nine batteries participated (twenty-iwo guns) and fired
a total of two hundred and twenty-four rounds against eight or ten targets.
The 1st and 2nd Coast Artillery (Harbor Defenses of Cristobal) remained
at Amador following the Department field meet and participated in the
battle practice. Col. Frank K. Ferguson is, at present, in command of the
Panama Coast Artillery Distriet relieving Brig. Gen. William M. Cruik-
shank following his departure for the States.

The 4th Coast Artillery (HD), Fort Amador

Colonel James Brady Mitchell, upon his recent retirement, relinquished
command of the 4th Coast Artillery to Col. Robert E. Wyllie. This com-
pleted Colonel Mitchell’s second tour at Fort Amador, the first being in
1914-16 during the construction of the post. It was entirely fitting that
Colonel Mitchell should complete his military career at Amador, the post
whieh he had seen arise from the Balboa dump to become one of the most
beautiful in the Army. As Colonel Mitehell left the post for the last time
the troops were drawn up along the road at present arms. In the evening
a farewell reception and dance was given in his honor at the Union Club
by the garrison. Colonel Wyllie was weleomed by the officers and ladies
of the post at the same time.

On December 12th Battery D completed its annual mine praetice with
one hundred per cent, laving a group of nineteen mines in ninety-nine
and five-tenths minutes.

During the month all batteries of the 4th, exeept Headquarters Battery,
condueted sub-ealiber praciices under gas. In two instances the gas con-
centration was laid down by Capt. Thomas Phillips, Chemieal Warfare
Service, giving both branches of the service a practical demonstration.
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Following the jdea of cooperation between the services, the proper
liaison was established with the Air Corps through Captain Skemp. Four
planes from France Field landed at Fort Clayton and took on four officers
from Fort Amador. The artillerymen were treated to views, from the
air, of the harbor defenses at hoth entrances to the eanal, including two
cross-continental trips above the canal and a short, but very interesting
stop at France Pield. These officers now consider themselves ‘‘air-
minded.’”’ Trips are being arranged for the other officers of the 4th.

A Christmas party of merit was staged by local talent and was de-
clared a grand success by the children of the post and a ‘“‘good time was
had by all.”’

Baseball being a winter sport in the tropics has captured the interest
of the garrison as Amador appears to have championship material despite
two 1-0 defeats.

The period from Christmas to New Year’s day was declared a holiday.
This well-earned rest allowed time for retrospection and relaxation, leading
to the conclusion that the past year had been a suecessful one and the de-
termination to make the next year even better.

The 18th Coast Artillery (HD), Fort Barrancas

The Harbor Defenses of Pensacola were visited and inspected by Maj.
Gen. Frank R. McCoy, the Corps Area Commander, on January 27. Gen-
eral MeCoy in addition to inspeeting Fort Barrancas, Pickens, and McRee,
also inspected Fort Morgan located at the mouth of Mobile harbor.

The regiment finished its small arms practice before the first of the
year. A considerable improvement was noted over previous years. The
percentage qualified in rifle and pistol in each battery was:

Rifle Pistol Commanded by
Hq. Battery ... 95 100 Capt. C. A. Valverde, Inf.
13th Band e 100 Capt. F. G. Epling
Battery “A’ ... 67 Capt. J. J. Maher
Battery “B’7 ... 80 Capt. J. D. Brown

Captain C. A. Valverde, Infantry, has recently completed a four-year
detail with the Coast Artillery and has left for his new station, Fort
Francis E. Warren. (D. A. Russell), Wyoming.

The 1930 target practice of Battery “A” (Capt. 4. J. Maher) was
fired during December. While it is unusual to schedule a target practice
so far in advanee the arrangement has the advantage of less interference
from summer training. The record practice of Battery “‘A’’ (10-inch)
was fired on December 3 and resulied in five hits, bow-on, and ihree,
broadside. The total score was eighty-one and seven-tenths. The target
Wwas completely destroyed by the fifth record shot, necessitating a change
of farget.
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The entire post is busy with preparations for the additional personnel
due to arrive about Mareh 1. All enlisted personnel will be housed on the
Barrancas side of the Bay, the old brick barracks being occupied by the
Headguarters Battery.

The 51st Coast Artillery (TD), Fort Eustis

On January 28 a detachment of the regiment began a march to Aber-
deen Proving Ground and return for the purpose of ‘‘training drivers,
testing vehicles, and receiving practical experience in field conditions.”’
The secondary purpose of the march was to transport a part of the
baggage of the First Sound Ranging Battery to Aberdeen where the per-
sonnel of this battery will be transferred to the 69th C. A. (AA). The
return trip was to be made on February 8. The distance is approximately
two hundred and fifty miles.

The convoy was under the command of 1st Lieut. C. B. Wahle, blst
C. A., who was asgisted by 2nd Lieut. W. A. Weddeli, also of the regiment.
The enlisted contingent consisted of approximately fifty enlisted men,
including attached sound rangers, ordnance department, and medical de-
partment personnel.

The march was made in two seetions. The following vehicles were

taken

12 FWD ecargo trucks

2 FWD gas trucks

3 GMC’s

2 Rolling kitchens

2 ‘Water carts

1 Ambulance

1 Chevrolet passenger car

The sections consisted of an equal number of vehicles. The second
section followed the first at a distance of about one and one-half miles.
The preseribed average rate of mareh was fourteen miles per hour.

Ten days’ dry rations were earried, perishable food supplies being
purchased en rouie. Gas and oil sufficient {0 make the journey one way
were carried—Aberdeen Proving Ground being designated as a refilling
point. Wood and coal for the trip were also carried.

On the night of January 30 twelve inches of snow fell in the Wash-
ingion seetor. As this is written the eonvoy had reached Fort Humphries
and had been stopped due to the heavy snow fall. The *‘‘praectieal field
experience’” ineluded this unusual eondition and is well worth elaboration.
Since the Convoy Commander was directed to keep a complefe log of the
trip it is possible that the Convoey Commander may be indueed to take
his pen in hand and deseribe his experiences.
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The 61st Coast Artillery (AA), Fort Monroe

The original plan for change of station of this regiment contemplated
a movement in two stages: first, to Camp Knox, Kentucky, where the regi-
ment would eonduct summer training for ecivilian components, and the
latter stage of the movement, to Fort Sheridan, Illinois, to be made after
the completion of summer training.

Later consideration has resulted in a recommendation changing this
plan. The regiment will move as a unit to some point on the line of march
where a part will be detached and, proceed to Camp Knox for the duty
mentioned above. While there may still be some further change in the plan
it is probable that the regiment will leave Monroe about May 15 for its
new station.

The detachment destined for Camp Knox will consist of four officers
and seventy-five enlisted men. One of the four officers will be Maj. D. D.
Hinman, now instructor in antiaiveraft at the Coast Artillery School.
Major Hinman will be attached for summer training duty only, and upon
its completion will return to Fort Monroe. This detachment will begin
the training period about June 15 upon the arrival of R. O. T. C. units
from Middle Western universities. It will eontinue with Reserve units
located in this section and will not complete its tour at Camp Knox until
well into August.

The training at Camp Knox will be undertaken with the best ‘‘set-up”’
vet furnished at this post. The equipment will include

4—3-inch guns
4—Machine guns, .30 eal.
4—Searchlights
1—Sound loeator
2—Machine guns, .50 eal.
1—Height finder
2—Spotting cameras
1—Sperry director

and all the other appurtenances and mofor iransportation.

The remainder of the regiment will be settled at Sheridan long before
the Camp Knox detachment finishes its work there. The decision to make
the regiment movement in one jump will be much appreciated by the camp
followers (maybe we should have said ‘*dependenis’) of the regiment.

The 62nd Coast Artillery (AA), Fort Totten

Beginning about April 1 the regiment is looking forward to a very busy
season. The first ten days of April will be ocecupied in road marches and
preliminary preparations for the march to Aberdeen Proving Ground. In
aceordance with the preseni schedule the date of arrival at Aberdeen has
been sef as April 14. Upon arrival ai Aberdeen a period of intensive drill
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and training will begin culminating with the Antiaircraft-Air Corps joint
exercises set for the period May 12-17. During the joint exercises the regi-
ment will be oceupied with various phases of the defense of an airdrome
against air forees. A joint board, of which Lieut. Col. J. M. Dunn is presi-
dent is preparing the plan and instructions to govern during these ex-
ercises.

Immediately following the joint exercises preliminary and record fir-
ings will begin and will eontinue until about June 25. Following target
practices a period of about ten days will be devoted to further searchlight
exercises and preparations for Organized Reserve training. Five Ox-
ganized Reserve units are scheduled for training at Aberdeen in associa-
tion with the 62nd: 514th, 522nd, 530th, 533rd and 539th. A single two-
weeks’ period (July 7-20) will be devoted to this training but the unusual
opportunities at Aberdeen will make it possible to provide training of a
very high order and it is believed that Reserve officers will welcome the
advantages which the Proving Ground offers.

Upon completion of the Reserve training the regiment will depart for
its home station (about July 26).

The 69th Coast Artillery (AA)
Aberdeen Proving Ground, Md.

The Editor, the CoasT ARTILLERY JOURNAL
Dear Sir:

This organization was born at midnight January 31. I am happy to
state that there were no serious complications and both mother and child
are doing well. I would not be surprised to find that it will be quite a
bottle baby. We are using elephant milk in the bottles and expeet to
achieve full stature about February 20. As is not unusual with fond
parents, we are already planning for the education of the brat and feel
that a supply of G. I. (gunners’ instruection) pamphlets should be on
hand. We would like o have you bill and send some. . . .

Colonel Taylor has referred your letfer anent amn article deseribing
our organization to me. I will keep a set of notes and when the affair has
progressed o the point where the parties eoncerned are beginning to feel
a bit blasé about it all, I will attempt to furnish you with the dirty details.

Sineerely,
G. B. Rossox,
Major, C. A, C.

The 587th Coast Artillery {AA) (Res.)
Minneapolis, Minnesota

The activities of the regiment at the preseni time are confined to in-
structional conferenees and extension courses. Ninety-one per cent of the
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entire personnel of the regiment are enrolled in the extension courses.
Figures on enrollments do not mean much unless it results in work done.
It is discovered that all officers enrolled, with two exceptions, have turned
in lessons. To put it in figures, fifty-eight officers out of a possible sixty-
four are enrolled. The unit instructor states that the regiment holds a
record for enrollments in the Artillery Group, Seventh Corps Area Re-
serves, and aspires to be the leading regiment in the entire Organized Re-
serve of the United States.

The instruector takes exception to the statement in the CoAST ARTILLERY
JOURNAL to the effeet that R. 0. T. C. graduates do not seek active or in-
active training and lose their active commissions in the Reserve at the
end of the first five-year appointment period. He furnishes the informa-
tion that in the 537th there are fifty-two R. O. T. C. graduates commis-
sioned and that only five of these are not enrolled in the extension courses.

The method used by the instructor to secure this high percentage of en-
rollments is one of personal contact, where practicable, and by personal
letter (no mimeographs) where the officer cannot be interviewed in person.

Minneapolis is very hospitable towards the Regular Army, the Or-
ganized Reserve, or, in faet, any aetivity connected with National Defense.

Lieut. Col. Arthur H. Conary ecommands the 537th. The unit instrue-
tor is Capt. T. R. Phillips, C. A. C. (D. 0. L.).

NoTte: Later information has been received that the regiment is one hundred
ger cent enrolled. One hundred and ninety-six lessons were submitted during
anuary.
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Analysis of the B Component

Eprror’s NOTE: In the leading article in this issue of the JOURNAL the new
ula for the B component of the Seacoast Artillery score is mentioned. The
‘]; fucnfomula for this component is discussed in detail in the following article,
also prepared by the Board.
The formula for the B component of the score is
M4+N .
B= od X W (1)
where W 18 the par value for the B component.
Tn the present (1929) score, W-—=40
M=P.E.+—0.84>
N=D.AP.E.---084
d = the mean deviation of the shots.
The objeet of this discussion is to derive an expression for d which will
show how d is affected.

(1) by variations in the position of the C.I. with respeet to
the target, and

(2) by variations in the D.A.P.E.
The effect of variations in d upon the B component will then be dis-

cussed.
In Figure 1 let the line AB represent the target and let the line CD
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represent the C.I. of a group of shots. Let a be the distance from the
target to the C.I. By definition

_lete)t@te)f . Flate)dlg—a)dle—a)tla—e)t (@a—e) + (a—ey)

5 (2)
where the e’s denote the errors of individual shots and S denotes the total
number of shots.

In what follows it will be assumed that the shots ave distributed in
accordance with the Normal Law of Probability. Consequently, there will
be, in any series of shots, as many shots over the C.I. as there are shots
short of the C.I.

Let S, denote the number of shots short of the target. Then there will

d

be (;—— Sl) shots falling between the C.I. and the target.

Now referring to equation (2) and to Figure 1, it will be noted that for
every shot over the target, i. e., for S — 8, shots, there is a plus a in equa-
tion (2) and for every shot short of the target, i. e., for S, shots, there is
a minus a in equation (2), Hence, collecting terms, equation (2) becomes

e ot eyt o et et — (et e+ o) + (S—28)a

a= s (3)

This ecan be written, by adding (e; -+ ¢, -+ €,) — (&5 + ¢, -} €,,) to the
numerator,
__el—}-e,-}— ........ d et ey1- (S—25)a—2 (e -+ e+ ey)
- s (4)

Let p a denote the mean error of all shots falling between the C.I. and

S
—~—38, such shots, the term 2 (e, -+ ¢, -+ ;)

the farget. Since there are 3

can be replaced by 2 (-g B Sl) p a. Substituting this in equation (4) mak-

i=S8
ing use of the faet that N = i:slei equation (4) becomes
a=n+ 3= ap)a ®)

Tt will be shown later that the coefficient of a in eq. (5) inereases with
a. Ttis evident that d is a function of N and a. N measures the dispersion
{aceuraey of fire) and a measures the adjustment (accuracy of praectice).
A large a (poor adjustment) gives a large d and consequently a small score
in the B component, A large N gives a larger d and conseguently a smaller
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seore in the B component. But, sinee N appears also in the numerator of
the B component equation (1), this effect of a variation in N on the score
is not so obvious.

To show how N affects the score, a series of eurves can be drawn based
on equation (5). For a given value of N, d will vary as a. If a series
of values of a is chosen and the corresponding values of d substituted in
M-+ N -+

2d 24
sequently of the B component) as the C.I. is moved away from the target.
To each value of N there corresponds one such eurve. In order to compute
the value of d corresponding to a given value of a, it will be necessary

to construet a fable giving the values of S_:—§2_S_1 (1-—p) corresponding

, a curve can be drawn showing the variation of (and con-

to various values of a. Such a table is constructed as follows:

Suppose a = 14 D.AP.E. (Figure 2.) If a dispersion ladder is con-
strueted in. which the zones are 14 D.A.P.E. in width, it will be found that
when a =134 D.A.P.E,, out of a total of 1000 shots, 132 will £all between the
C.L and the target. The mean error of these shots is, approximately,

g— , or from the definition of p,
pa= g or p=05,and 1 —p=.5

Also, S,==368, and

g 1P w0
6 2%
12 ’
24 .
43 %
67 1602
94 )
118
---------------- 25%
oL 132
1
Target | 221 losg ]
118
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Similarly, let a = 1 D.A.P.E., Figure 3.

....... 67l 16 If we assume that the C.I. of each group of
94 % shots within a zone falls at the mid-point
118 i 2502 of that zone, we find that, approximately,
................ 5
C.I 132 ? 182 X &4 118 X ~34_i
| 132 pa= = .486a
q b 25% 250
Target| | 118 and 1—p= 514
........ ” o s 1695 AlSo, S, =250, 50 that
67 S —28, 1000 — 500
P2 p) = 9 s B14— 257
FIGURE 3 S P) 1000 X

This process is repeated for successive values of a, giving the table
shown in Figure 4.

a {(in D.A.P.Es) 0 1% 1 ]1% 2 | 2% 3 | 3% 4

_____S“sti(l__p) 0 | 132 257 | 360 | 467 | 545 | .608 | 662 | 701

FiGURE 4

It is now possible to draw a family of eurves
.
MmN BN

24 N4+ LS—_—_S—2$—1—)~(1———p)a

in which a is the independent variable and to each value of N there corre-
sponds a curve of the family. In order to simplify the form of equation (6)

y (6)

let N=qM,
a--DAPE =X,
whenee N=D.AP.E.:-.845—=118 a/X

and M=N-=9¢=118 a/gX
Eqguation (6) becomes

a a
%XI.IS(E + EE)

}' ==

a 8—28,
118z 4+ ——g *(1—p) a
whieh reduees fo
i
1+4)
B G
245 =20 _p) x

598
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S—28

Let R = " (1 —p) and the equation becomes
.H9S
1
1 —
— ' a (7)
2 - RX

where q is the ratio between N and M, R is determined from Figure 4, and
X is the number of probable errors from the target to the C.I

Figure 5 shows a series of curves for q == 1%, 1, 1%, 2, 214, 3 and for
X varying from zero to 4. From an inspection of these curves it should
be evident that for a given value of X, the B component will be larger
as N becomes smaller. A small N (dispersion) becomes increasingly im-
portant as X decreases (i. e., as the adjustment improves) e. g, if X=0
(C.I on the target), a decrease in N from 114M to M will increase the B
component from 33.2 to 40, but if X =2, the same decrease in N will in-
crease the B component from 18.8 to only 22.4. In particular it should be
noted that in no case is the B component of the score improved by de-
veloping a larger P.E. Further, as X increases, for a given value of N,
the score decreases.

Throughout the foregoing discussion, it was assumed that the C.I. was
beyond the target. If the C.I. is short of the target, S, will denote the
number of overs, and the equations and conclusions will apply without
modification.

X
150,
140
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New ForMuLa FOR B COMPONENT
Referring to Figure 5, it will be noted that in the worst case there
presented, viz:
M+ N |
S B

N=3M and X = 4,

If the par value for this component is 50, as in the 1930 score, a score
of 20 X 50 or 10 will be attained. The C.I. would have to be an infinite dis-
tance from the target to get a score of zero. It was felt that the score

= —
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should be corrected to meet this objection. In order to give lower scores
for large values of X, the following formula was adopted for the B eom-
ponent:

MAN o )

B MY o0 100rB=30
2d

Par is attained when d=N=M. In this case X=0. When N is
less than M, par may be attained for values of X greater than 0. When
N ==3M, and X is 4, M;(; N o 20, and B, e. &. (8) becomes

B=.20 X 60 —10=2
as ecompared with a score of 10 had equation (1) been used with W ==50.
In PFigure 6 the curves show the value of the B component when equa-
tion (1) is used with W =50. In Figure 7 the curves show the score when
equation (8) is used.

An Antiaireraft Training Target
By Carr. K. P. Fracg, C. A. C.

A suceessful moving target for antiaireraff gun and machine gun bat-
teries has been developed at Michigan State College for use of R. O. T. C.
cadets. Besides fulfilling all the basie assnmptions of airplane target flight
it is automatie. It is always ready at the snap of a switeh and requires no
attention except an oecasional oiling and adjustment of the belts.

The general scheme is an endless belf whieh is kept in motion by a
small eleetriec motor. The belt earries a miniature airplane which reverses
itself at each end of the eourse, traveling back and forth through the field
of fire without supervision as long as needed.

The apparatus is simple and easy to construct. Practically everything
needed can be found at any artillery station with the possible exeeption of
a small eleetric motor. If a motor has to be purchased it is recommended
that one of the three-speed types be obtained as it will be more efficient
and greatly reduce the amount of labor and materials neeessary.

The following deseription is of an apparatus which uses a single speed
(1760 R. P. M.), one-fourth io one-eighth horsepower motor. In order fo
reduee the speed of the motor a series of pulleys is rigged as shown
in the aceompanying diagram. Al the pulleys are made of wood three-
fourths-inch thick with a one-half-ineh V groove for earrying the belf. All
belis are sash cord three-sixieenths-inch in diameter. The coniinuons belt
which earries the plane is four hundred feet long and elevated thirly feet
above the ground. This gives a field of fire of one hundred and ninety
feet which is conmsiderably longer than necessary. There is a twelve-inch
sag in this belt, but it is believed that a stout flexible wird eould be used
in place of the sash cord with mueh less sag or siretehing.

By assuming a reduced seale of one foot equals one hundred yards, all
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instruments and sights function normally without alteration of any kind.
The guns are placed about ten yards from the course and the range section
as near as possible to the guns without reference to the reduced scale. The
altimeter base line is about fifteen yards long and is placed anywhere
nearby where a suitable altitude is obtained. The target speed represents
a plane traveling at thirty to one hundred miles per hour, depending on
the size of the pulley used in the last reduction stage. The actual speed is
fifteen to fifty feet per minute.

GUIDE FORSTEERING LLANE
TOSIDE OF WHNEEL.

MoToR 1780,

B LM
()
2

APPARATUS FOR REDUCING SPEED OF MOTOA.

The airplane or sleeve target is three inches long. It is made of paper
or light wood and fastened to the moving belt by two short eords with lIoose
ring connections to prevent twisting around the belt. As the plane ap-
proaches the end of the course (on the upper half of the course) it strikes
a guide which steers it to one side of the pulley. It then rides around the
side of the pulley and sfarts off on the return trip headed in the proper
direction. At the other end (on the lower half of the eourse) the plane
rides around the pulley without additional assistance.

The apparatus shown in the diagram can be simplified by the use of
metal gears. Although designed for indoor use there is no reason why this
deviee would not be suitable for outdoors provided the motor and gears
were protecied from the weather.

Projectile Cleaning Machine

Second Lieut. James W. Mosteller, Jr., I1st Coast Arxtillery (HD), Port
Randolph, C. Z., has produced a machine for eleaning projectiles which
appears to have considerable merit. Hvery officer and soldier hag found
himself eonfronted, af {imes, with a great number of projectiles which re-
quire a thorough cleaning and painting to prevent further deteriorating.
Tg do the job by hand means many man-bours of monotonous labor. Lien-
tenant Mosteller, with the eooperaiion of the Ordnance machine shop at
Hort Randolph, has produeed, loeally, a machine which does the job beiter,
with less labor, and in a remarkably short time. Ii is said to require only
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three minutes to remove all rust and paint down to the bright metal of the
projectile.

The machine itself includes an electric motor, a rig constructed from
salvaged narrow gauge cars, pulleys, ete. It works on a lathe principle.
Too much information will not be given here because Lieutenant Mosteller
has been asked to furnish a eomplete deseription with drawings and photo-
graphs for publication in the JOURNAL.

Many officers have expressed themselves as against gadgets. It is
thought that they do so with certain reservations. A gadget, to gain any
consideration, should be useful and necessary. The projectile cleaning ma-
chine is believed to be of considerable labor-saving value and will prove
of great assistance to any officer who has any considerable number of
projectiles to keep in condition. Therefore the JouRNAL will publish a full
description of the manner of its construction.

Change in Training Regulations for 155-G.P.F.

As a result of the accident (See October JourNAn, 1929) which oc-
curred at Fort Kamehameha, T. H., on April 19, 1929, in which four men
were killed and two seriously injured, the Chief of Coast Artillery has
recommended that the training regulations on this gun be changed to in-
clude the following:

The firing mechanism will not be inserted until the breech block is
rotated and locked in the closed position.

The pereussion hammer lock bolt will be locked immediately the breech
is opened, and this bolt will not be unlocked until after the breech block
has been fully rotated and locked in the elosed position, and the gun is
ready to be fired.
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Communications relating to the development or improvement in methods or
materiel for the Coast Artillery will be welcome from any member of the Corps
or of the Service at Large. These communicaiions, with models or drawings of
devices proposed, may be sent direct to the Coast Axtillery Board, Fort Monroe,
Virginia, and will receive careful comsideration. J. C. Ohnstad, Lieutenant
Colonel, C. A. C., President.

Project No, T40—Test of Sponge Rammer—Sponge rammers of
various types have been tested by the Coast Artillery Board, but in each
case either the ramming or the sponging suffered. A sponge which fits
tight enough in the chamber to sponge properly offers sufficient friction
to passage through the chamber to preclude satisfactory ramming.
The Coast Artillery Board recommended that further development of a
combination sponge rammer for any type of armament to which Coast
Artillery troops may be assigned be discontinued. This recommenda-
tion was concurred in by the Chief of Coast Artillery, and approved by
the Ordnance Technical Committee and by the Chief of Ordnance.

Project No. 747—'*Stillman’’ Continuous Data Interpolator—This is
an ingenious device which reproduces the movement of the target, in range
or direction, to a suitable seale, and permits of extrapolation but not
predietion; both of which operations will be performed by the Seacoast
Data Computor now being constructed by the Sperry Company.

Project No. 748—Smoke Profection for Seacoast Installations—The
Coast Artillery Board made recommendations concerning an investiga-
tion to be conducted by the Chemical Warfare Service to determine the
basic principles which underlie the protection by smoke of seacoast artil-
lery installations from aerial observation and attack.

Project No. 749—°‘Storrs’’ Spotting Device—This device is a well-
coneeived combination of the Cole Spotting Board and a plotting board.
Restrictions as to size limit its aceuracy exeept at short ranges, which is not
the case with the Spotting and Adjustment Board T-1 now under construe-
tion.

Project No. 751— ‘Underwood’’ Powder Cari for 12-inch D. C. Guns
—This powder cart is a variation of the Uzella Cart, equipped with
pneumatie tires mounted on wire wheels equipped with antifriction bear-
ings. The Coast Artillery Board favors the developmeni of such a
powder cart rather than a modification of the present shot {ruck to carry
the powder. With the larger major caliber guns such a combined load
becomes excessively unwieldy.

Project No. 752—'‘Stephens’’ Xylonite Plotier for Antiaiveraft Artil-
lery Target Practice—This is the plotter used during the Aberdeen fir-
ings, in plotiing hits. One has been sent to each antiairerait regiment
for test and report.

Project No. 764—Test of Maneuverability of Fully Loaded Bombing
Plane—This projeet consisted of the papers in the test of the maneuvera-
bility of a fully loaded bombing plane which was held at Aberdeen
Proving Ground.
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Comments Degired from Others

The Editor, the CoAST ARTILLERY JOURNAL

Dear Sir:

Relative to your call, on page 11 of the January, 1930, issue of the
Coast ARTILLERY JOURNAL, for ideas on the subject of the retention in
the active Reserves of R. O. T. C. commissioned graduates after the initial
five years, I may say that it has been in my mind for some months past
to write to the P. M. 8. & T. of the college I attended to see if there were
not some likely graduates lying about loose that we might use in the Re-
serve regiment to which I belong. The question that you are bringing up
seems to tie in with this proposition.

The young man recently graduated will find many new interests to
divert his attention from the Reserves. It is evident that the problems of
getting a proper start in his vocation and often of establishing a home of
his own, will get first eall; in some cases, frequent trips ‘‘on the road”’
will make difficult close association with the Reserves; in others, becoming
oriented in a new environment will prove a distraction. By comparison,
the military interest is not so vital a factor as it was during his college
course. It is a period of transition and adjustment; and unless steps are
taken to keep up the old interest, the value of his commission and his value
to the Reserves will fend to receive less and less consideration from him
until the termination of his first five years finds him utterly out of touch
with the Reserves.

Amnother factor is ehange of address.

Much time and expense have been devoted to preparing the young
officer for a commission. It is poor economy to slacken up and lose the
value of this momentum of sustained interest and eurrent knowledge and
training if we are to place any reliance upon an organized Reserve of
suffieient size and power fo take its place in the line on short notice.

Does it not appear that the problem then is to keep in touch with these
R. O. T. C. commissioned graduates?

Toward this end, the following ideas are suggested for what they may
be worth:

1. The P. M. 8. & T. at each institution where there is a senior
R. O. T. C. to keep a eard catalogue of each graduate who has ever been
commissioned from the institution’s B. Q. T. C. unit, with pertinent data
thereon, fo be kept in a live file until known death, age limit, or lack of
information for a defermined period of years.

Bach eard to have many spaees for ehanges in address. Address to be
kept up to date as far as possible, obtaining aid in this respeet from the

266
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college files, files of the college alumni association, fraternities and other
organizations.

Periodic report to be made of any recorded change in address. This
report may be made to the Commanding General of the Corps Area in
which the institution is located, or to the Adjutant General, War Depart-
ment, Washington, D. C., or otherwise, as direected in orders. Change in
address to a different Corps Area may require different instruetions, but
require the P. M. 8. & T. and the proper executive for Reserves to keep
each other informed at least of the whereabouts of the R. O. T. C. graduate.

Upon assignment or attachment, reassignment or reattachment, the
P. M. 8. & T. at the educational institution where the officer was gradu-
ated and commissioned to be notified through proper channels of the organ-
ization to which the officer has been assigned or attached and of the
Corps Area, and to have same noted on the officers’ record card.

2. Upon such an officer terminating his connection with the serviee,
Corps Area headquarters to notify the P. M. S. & T. at the educational in-
stitution where the officer was graduated and commissioned of such faet,
with date, and same 1o be entered on said officer’s record card at such
institution.

This letter has grown much beyond the limits intended. It is not sent
with any idea of appearing in your columns, but with the thought that in
it may be the germ of an idea or ideas that you ean use for the benefit of
the Reserves of the Coast Artillery and of the other arms and serviees.

Respectfully yours,

SAMUEL ALMAN,
Captain, 533rd, C. A. (4A4.)

‘We Guarantee the 100-Per Battery

ToHE ArMY, Navy AND AIR FORCE GAZETTE

London,
February 9, 1930.
The Editor, the Coist ARTILLERY JOURNAL
Dear Sir:

1 am very grateful for your correction in the matter of the photograph
(showing 61st firing new model 3-inch gun at Aberdeen at rate of five hun-
dred rounds per minuie) which appeared on January 9. 1 have reprinied
it in the current issue with your correction below. The error arose through
the inaccurate legend appended to the photograph by the American
ageney from which I bought it. Naturally I did not believe the statement
that the guns had a rate of fire of five hundred rounds a minuie but even
one hundred a minute is startling. The highest rate we reached in the
war—I was for a time General Staff offieer, second grade, in the London
Air Defences—was forty-eight rounds fired in the minute! That was with
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an old 18-pdr. converted for AA use. The loader collapsed and the piece
was somewhat warm.

I read the CoAst ARTILLERY JOURNAL with much interest. It has a high
reputation over here. I am glad that you find matter of interest in our
journal.

Yours sineerely,
W. E. pE B. WHITTAKER,
Major.

Another Female Outburst (Don’t Worry, It’s Deep Stuff)
The Editor, the CoAST ARTILLERY JOURNAL

Dear Sir:
* * * * *

I have heard much in praise of the CoAsT ARTILLERY JOURNAL since
vou have ‘‘Hearst’’ it so I looked at the last one. Lauditorially speaking
I reckon the C. A. J. must be pretty good although I am too dumb to un-
derstand it from ‘‘Kiver to Kiver’’ as the other female of the species
claims in her epistle.

* * * * *

Sincerely,

Tip for Publicity Officers
HeavquarreErs SECOND CORPS AREA

Office of the Corps Area Commander
Governors Island, N. Y.
Major Samuel T. Stewart,
393 Seventh Avenue,
New York City, N. Y.
Dear Major Stewart:
* * * * *

I noted a recent article from the CoisT ARTILLERY JOURNAL prepared
by you, under the title of “Let’s Get Acguainted’ which has a tremendous
lot of good common sense in it. Please allow me to compliment you on the
artiele. You may be interested to know that my atiention was drawn to
vour article by one of the officials of the ““Paramount News’’ organization,
who was much interested also.

¥* * * * *

With very kindest personal regards, 1 am,
Sinecerely vours,
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Colonel Dunn’s Article Helps the 61st
The Editor, the CoAST ARTILLERY JOURNAL

Dear Sir:
* * * * *

The article by Colonel Dunn in the last copy about the move of the
62nd to Fort Story, is of great interest and value to the 61st at the present
time in getting ready for its move west.

I will be very glad to have a similar article prepared after we get to
Fort Sheridan eovering the march of the 61st and I shall ask the officer in
charge of the 61st detachment at Camp Knox to prepare an article covering
the work there this summer.

* * * * *
Yours very sincerely,
James H. CUNNINGHAM,
Major, 61st C, 4. (AA),
Conunanding.

Transglated from the Scotch by the Editor
Headquarters
Panama Coast Artillery District
Quarry Heights, C. Z.
The Hditor, the CoAsT ARTILLERY JOURNAL
Dear Sir:

Your magazine has aequired a most potent punch. 1 didn’t think it
could last but each issue has done its best to pry me loose from three dol-
lars until finally here it is enclosed, eloquent testimony (if you knew how
it hurts) of what I think of your efforts. The Oozlefineh-gone-aireraft
held me absolutely breathless!

Yours enthusiastieally,
Pavr H. FRENCH,
Major, C. A. C.

That Roster Business Again. It Would Cause Someone to Do
Some Work Around Here
The Editor, the CoAST ARTILLERY JOURNAL
Dear Sir:
* * * * E 3

Speeifieally I ““cornmend’” (a great military word) the greater variety
in the good old magazine, to wit: the departments ‘‘Coast Artillery Aetivi-
ties”” and ‘“Coast Artillery Orders.”” Ocecasionally I personally would like
to see published the roster of officers assigned to regimenis as used fo be
done in the Army List and Directory of prewar days, and of officers on
various other jobs, especially details with dates of assignment thereto or of
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probable relief. Perhaps the majority of officers don’t ecarc about such
details in a monthly publication. I enjoy the broadened seope of your
‘‘Professional Notes.”” I hope you will continue to report the activities of
the Coast Artillery Board when, and if, same are reportable. Also con-
tinue the mixture of ‘‘high-brow’’ and less seriously-veined articles, as the
occasion demands. There’s room (I hope and believe) in the JournaL for
mathematical articles, for military historical papers of proper interest
and a host of miscellaneous matters of current Coast Artillery happenings
and progress, with something of what the other branches are doing.
* * * * *
As ever,
W. C. F.
We Want to Hear from Them, Too

Battery I, 243rd Coast Artillery (HD)
Rhode Island National Guard
The Editor, the Coas? ARTILLERY JOURNAL
Dear Sir:

May 1 open my letter by asking if you believe in miracles?

Surely one has happened, for since my eommission as a Coast Artillery
officer, I have never received a personal letfer sueh as yours of the 17 inst.
asking my subseription renewal, and, I have every copy of the JOURNAL
sinee 1920.

I approve most heartily of your business methods in this respect. It
has removed the old feeling that the JOURNAL was one of those things that
went with the army game, whether one wanted to read it or not. Imper-
sonal is the word to be used I think.

As to the general changes in the editorial policy, I opine that they are
certainly for the better. The old sheet has put on pep lately that makes
it well worth while.

My only suggestion is, that if it fits into your poliey, let’s hear from
some of our National Guard battery commanders about the problems they
have 1o meet. Some of them, I know, must ‘“meet up’’ with some pretty
interesting ones.

Thanking you for your inferest and wishing you the heartiest of sueecess
with the Jourxai, I beg to remain

Very truly yours,
¥rank B. RuODES,
Captain, 243rd C. A. (HD)
Comdg. Baiiery 1.7’
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Col. William E. Cole, appointed brigadier general, Januvary 13, from Fort
Mbnroe to Langley Field for one month; from Langley Field to Fort Benning
for one month; from Fort Benning to Fort Eustis and assume command 30th
C. A. Brigade.

Col. Stanley D. Embick, from G. S., Washington, D. C., to duty as Asst.
Commandant, Coast Artillery School, Fort Monroe, June 30.

Col. Robert F. Woods, from 3rd, Fort MacArthur, to Org. Res. Presidio
of San Francisco.

Lieuf. Col. Clifford Jones, leave, three months, June 1.

Lieut. Col. Jacob A. Mack, from 3rd, Fort Rosecrans, to Philippines, sailing
San Francisco, May 29.

Col. Cyril L. D. Wells, CA-Res., to active duty February 1, and detailed
with War Department General Staff, Washington. Relieved from active duty
September 30.

Lieut. Col. Gordon L. Carter, CA-Res., Portland, Me., to active duty and to
C. and G. S. School, Fort Leavenworth, March 14. Relieved from active duty
June 18.

Lieut. Col. Harry P. Newton, CA-Res., Washington, D. C., to active duty
and to C. and G. S. School, Fort Leavenworth, March 14. Relieved from active
duty June 18

Lieut. Col. John C. Ohnstad, from b5lst, Fort Eustis, to Fort Monroe, as
President, Coast Artillery Board.

Lieut. Col. Willis G. Peace, from 9th C. A. District, Presidio of San Fran-
cisco, to Org. Res., Los Angeles.

Lieut. Col. James B. Taylor, from 52nd, Fort Eustis, to 69th, Aberdeen
Proving Ground, January 31.

Maj. Robert R. Hendon, Jr., CA-Res., Washington, D. C., to active duty at
C. and G. S. School, March 14, Relieved from active duty June 18.

Maj. Monte J. Hickok, from Org. Res., El Paso, to Hawaii, sailing San
Franeisco, May 1.

Maj. George D. Holland, from 9th, Fort Banks, to Hawaii, sailing New
York, May 28.

Maj. Frederick A. Holmer, from 30th C. A. ‘Brigade, Fort Bustis, to 52nd,
Fort Eustis, February 1.

Maj. William R. Nichols, leave, two months, August 1.

Maj. John S. Pratt, promoted lieutenant colonel, January 14.

Mazj. Bdward W. Puiney, from 9th, Fort Banks, to 62nd, Fort Totten, and
to temporary dubty in office Chief of Coast Artillery upon arrival from Philip-
pines.

Maj. Edward W. Turner, from Philippines, to (R. O. T. C.) Utah State
Agricaltural College, Logan, Utah.

Maj. Eungene B. Walker, from 30th C. A. Brigade, Fort Eustis, to 52nd,
Fort Eustis, February 1.

Maj. Osear C. Warner, from 52nd, Fort Eustis, to duty as National Guard
instructor, New York.

Capt. Charles B. Atkinson, from 9th, Fort Banks, io 62nd Fort Totten,
March 1.

Capt. Adam J. Benneti, from 10th, Fort Adams, to Tth, Fort Hancock.
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Capt. Kenneth C. Bonney, from 51st, Fort Kustis, to 13th, Fort Barrancas,
April 1.

Capt. Maitland Bottoms, from 61st, Fort Monroe, to 12th, Fort Monroe, about
May 15.

Capt. James D. Brown, from 13th, Fort Barrancas, to Hawaii, sailing New
York, May 28.

Capt. Allan P. Bruner, from Havs;aii, to Columbia, S. C., and¢ duty as N. G.
instructor.

Capt. Edwin C. Callicutt, from 3rd, Fort MacArthur, to 14th, Fort Worden,
March 1.

Capt. Robert M. Carswell, promoted major, January 13.

Capt. Morris B. Conable, from 8rd, Fort MacArthur, to Philippines, sailing
San Francisco, May 29.

Capt. John B. Day, from 51st, Fort Eustis, to 52nd, Fort Eustis, March 15.

Capt. Douglas M. Griggs, from 61st, Fort Monroe, to 69th, Aberdeen Proving
Ground.

Capt. Alexander L. Haggart, from 9th, Fort Banks, to Panama, sailing
New York, June 12.

Capt. Walter Hart, from Philippines, to 14th, Fort Worden.

Capt, Milton IHeil, from 63rd, Fort Winfield Scott, to 6th, Fort Winfield
Scott.

Capt. Daniel H. Hoge, from Philippines, to 52nd, Fort Monroe.

Capt. Abraham M. Lawrence, from 52nd, Fort Eustis, to 69th, Aberdeen
Proving Ground, January 31.

Capt. Riley E. McGarraugh, leave, three months, twenty-one days.

Capt. Hubert A. McMorrow, from Tth, Fort Hancock, to 69th, Aberdeen
Proving Ground, February 5.

Capt. Bryan L. Milburn, from Panama, to 12th, Fort Monroe.

Capt. Elmer W. Miller, from 8th, Fort Preble, to Philippines, sailing New
York, May 7.

Capt. William Sackville, from Frankford Arsenal and duty with Coast
Artillery School, to 69th, Aberdeen.

Capt. William H. Sweet, from 63rd, Fort Winfield Scott, to 6th, Fort Win-
field Scott.

i1st Lieut. Osley D. Bowman, from 10th, Fort Adams, to 69th, Aberdeen
Proving Ground, January 31.

1st Lieut. Alan F. Cameron, from 3rd, Fort MacArthur, to 6th, Fort Win-
field Scott, sailing San Pedro, March 9.

1st Lieut. James B. Carroll, leave, two months, April 8.

1st Lieut. Willis 1. Claxion, promoted captain, September 16.

1st Lieut. Robert W. Crichlow, Jr., from Hawaii, to 12th, Fort Monroe.

1st Lieut. William H. J. Dunham, orders from recruiting, Denver, Colo., o
Panama, revoked.

1st Lieut. Wilbur R. Ellis, from 12th, Fort Monroe, o University of Michigan
for course of instruction, February 17.

1st Lieut. John L. Goff, from 61st, Fort Monroe, to 69th, Aberdeen Proving
Ground, January 31.

ist Lieuf. Clem O. Gunn, from 58th, Fort Eustis, to Philippines, sailing
New York, May 7.

1st Lieut. Joseph Harris, from 92nd, Fort Mills, and fransferred to Finance
Dept., February 1.

1st Lieut. Paul A. Harris, from 8th, Fort Preble, to 18th, Fort Moulirie.

1st Lieut. Norman E. Hartman, promoted eaptain, December 13.
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1st Lieut. Harold P. Hennessy, promoted captain, January 17.

1st Lieut. Frank A. Hollingshead, promoted captain, October 13.

ist Lieut. Paul C. Howe, from 12th, Fort Monroe, to 61st, Fort Monroe.

1st Lieut. Raymond A. Knapp, from 9th, Fort Banks, to 11th, Fort H. G.
Wright, February 1.

1st Lieut. Paul A. Harris, 8th, Fort Preble, orders assigning him fo 13th,
Fort Moultrie, revoked.

1st Lieut. Walter L. McCormick, from 12th, Fort Monroe, to 5lst, Fort
Monroe, April 19.

1st Lieut. Clarence M. Mendenhall, Jr., from 61st, Fort Monroe, to Paris,
France, for duty in connection with Pilgrimage of War Mothers, sailed New
York, February 12.

ist Lieut. Philip H. Raymond, from 11th, Fort H. G. Wright, to 13th, Fort
Barrancas.

1st Lieut. William L. Richardson, from Hawaii, to 12th, Fort Monroe.

1st Lieut. Ralph W. Russell, from Hawaii, to 7th, Fort Dupont.

1st Lieut. Joe F. Simmons, from 61st, Fort Monroe, to 12th, Fort Monroe.

ist Lieut. William B. Short, from 3rd, Fort MacArthur, to 14th, Fort
‘Worden, February 1.

1st Lieut. Raymond Stone, Jr., from 61st, Fort Monroe, to 12th, Fort Monroe,
about May 15.

1st Lieut. Guy H. Stubbs, from 12th, Fort Monroe, te 62nd, Fort Totten.

1st Lieut. Harold P. Tasker, placed on duty involving flying (Aberdeen
Proving Ground), vice 1st Lieut. John L. Goff, January 31.

1st Lieut. Gustave H. Vogel, from Philippines, to 18th, Fort Barrancas.

1st Lieut. George E. Waldo, to Army retiring board, Fitzsimons Hospital,
Denver.

1st Lieut. Fred B. Waters, from detail in Q. M. C. and Fort Mason, to 6th,
Fort Winfield Scott, previous orders revoked.

1st Lient. Walter 1. Weible, from Fort Winfield Secott, to Hawaii, sailing
San Francisco, June 19.

1st Lieut. Albert J. Wick, from 52nd, Fort Eustis, to Philippines, sailing
New York, May 7.

1st Lieut. Volney W. Wortman, promoted caplain, October 20.

2nd Iieut. George A. Chester, two months, fifteen days leave, October 1.

2nd Lieut Charles G. Calloway, sick leave, extended one month.

2nd Lieut. John W. Davis, 10th, Fort Adams, to 13th, Fort Moultrie.

2nd Licut George A. Ford, promoted 1st lieutenant, November 2.

2nd Lieut. William H. Francis, from 61st, Fort Monroe, to Hawaii, sailing
New York, May 28.

2nd Lieut. Robert T. Frederick, from 62nd, Fort Totten, to detail in Air
Corps and to Brooks Field, February 15.

2nd Lieut. Ernest F. Heidland, from bist, ¥ort Eustis, to Philippines,
sailing New York, May 7.

2nd Lieut. Bdward B. Hempstead, from detail in Air Corps and from
March Field, to Philippines, sailing San Francisco, February 8.

2nd Lieut. Carl W. Holcomb, from Philippines, fo 14th, Fort Worden.

2nd Lieut. Frederick R. Kecler, promoted 1st leutenant, October 27.

2nd Licut. BEdward B. Hempstead, orders to sail San Franecisco for Philip-
pines, February 8, revoked; o sail San Franeiseo for Panama, Mareh 1.

2nd Lieut. Trumen H. Landon (A. C.) from Keely Field, to Fort Crockett,
February 28.

2nd Lieut. Frank F. Miter, from Philippines, to 11th, Fort H. G. Wright.
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2nd Lieut. Frank T. Ostenburg, from 5ist, Fort Eustis, to 69th, Aberdeen
Proving Ground, January 31.

2nd Lieut. Waylan H. Parr, relieved from duty at March Field and detail
in Ajr Corps and to Hawaii, sailing San Francisco, February 7.

2nd Lieut. Andrew Samuels, Jr., from 6th, Fort Winfield Scott, to Hawaii,
sailing San Francisco, May 1.

2nd Lieut. John R. Seward, from 11th, Fort H. G. Wright, to Philippines,
sailing New York, May 7.

2nd Lieut. Donald H. Smith, from 52nd, Fort Eustis, to 69th, Aberdeen
Proving Ground, January 31.

2nd Lieut. William F. Steer, from 13th, Fort Barrancas, to Philippines,
sailing New York, May 7.

2nd Lieut. William M. Vestal, from 63rd, Fort Winfield Scott, to 6th, Fort
Winfield Scott.

Warrant Officer Chilion V. Jones, from band leader, 62nd Band, Fort Totten,
to band leader 27th Infantry, Schofield Barracks, sailing New York, February 21.

Master Sgt. Charles A. Cronkhite, 6th, Fort Winfield Scott, retired.

Master Sgt. Robert L. Johnson, 52nd, Fort Eustis, retired.

Master Sgt. Walter F. Slusser, 6th, Fort Winfield Scott, retired.

Master Sgt. Sog F. Williams, 12th, Fort Monroe, retired.

Tech. Sgt. Onson R. Dooley, 14th Band, Fort Worden, retired.

Sgt. Austin Almon, from 11th, Fort H. G. Wright, to Ordnance Specialists’
School, Raritan Arsenal, New Jersey.

Sgt. Manuel Caectano, from 7th, Fort Hancock, to Ordnance Specialists’
School, Raritan Arsenal, New Jersey.

Sgt. William E. Thompson, from 12th, Fort Monroe, to Ordnance Specialists’
School, Raritan, New Jersey.



EXTRACTS FROM FOREIGN
PERIODICALS

Translated by CoL. GEorGE RUHLEN, U. S. A.

Foch

The Schweizerische Militdrzeitung contains a communication taken
from Wissen und Wehr by Dr. Herman Stegeman, under the heading
Foch—an Attempt af an Interpretofion, in which the author reviews the
character, achievements and military career of Marshal Foch. The general
purport and method of treatment of his subject by the writer is indicated
in the opening paragraph of his essay, an extraet from which is here given:

““Foch is dead. With him departed the luckiest field commander of the
‘World War, lucky not in the sense of an extraordinary career, even though
he entered the campaign as commander of the XX corps and emerged from
it as Marshal of France and of Great Britain. Others ascended the ladder
of promotion in its earlier stages more rapidly; thus Petain, the colonel,
who is awaiting his entry into the dome of the Invalides wearing the erown
of uttermost sueeess. But luck was with Foch, that mysterious luck which
the soldier does not adequately appreciate as a chance of war buf which
he nevertheless desires above all things else: the lightning-like grasp of the
moment in eombination with reliance upon a star obedient to his orders.
And still more there dwelt in Foch that magic will never to admit himself
to be defeated. That is more than luck. But—and this is the third ele-
ment, the third gift that was deposited in his cradle—he was never placed
in a sitmation where failure could have resulted in complete ruin of the
campaign or even of a battle action and he was always ealled in when the
situation had reached the point where the erisis had advanced so far that
all appeared to be lost but when there had actually set in a turn toward a
suceessful issue to the erisis.”

In concluding his article, which eovers six closely printed pages of the
journal, the writer says: ““His was one of the most complete types of
French coinage and a personality of high rank. One can place him along-
side of Turenne for eomparison by using a somewhat diminished measure.
PFach is dead, bas departed as a great figure of the history of war, but still
greater is the spirit of classie French poliey that was inherent in him and
exerted a measurable influence upon his qualifications as a leader and
commander in the field. This is my conception of the sirategist Foeh whose
greatness I am unwilling to lessen bui wish fo give greater significance.

von Hindenburg

The editorial direction of the Militar-Wochenblat{ publishes following
eloguent iribuie of congratulations to Field Marshal von Hindenburg,
President of the German Republie:
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The Second October, 1929. On this day the National President cele-
brates the eighty-third anniversary of his birth. On this day he will per-
ceive with satisfaetion that almost the whole of Germany, the greater por-
tion of Germans of the nation and of those in foreign parts, look up to him
with feelings of affection and confidence. The field commander is judged
by his suecess, a repugnant, frigid but none the less indisputable verity.
But that does not apply to von Hindenburg; he has, as defeated com-
mander in the field, forfeited none of the esteem that he gained by his
suceesses. The eonfidence in his personal strength of character remains
untouched by blows of an adverse fate; it is grounded on causes outside
of succegs or failure. He remained steadfast through fortune and misfor-
tune; aye, by his unshaken assurance in days of the greatest exigency, by
the very fact that he stayed at his post without imposing words or gestures
postulating approbation when everything had given way, he won our
hearts; from that time on he counts to Germans as the cherished symbol
of the fatherland whom they have gratefully chosen and kept as their
leader.

‘When Hindenburg was born Frederick William IV was still reigning as
autocratic king. 1lig life includes the government of three emperors. He
was—with the exception of three years of retirement immediately preced-
ing the war—in active serviee throughout this whole period; he stood by
and fought along in the struggle against German discord, for German
unity and the foundation of the German empire and he served in stations
of the greatest responsibility when German unity had again to be defended
against the assaults of a world. This unity has been preserved to us not-
withstanding the other unforgettable losses that we suffered. German unity
is personified to us at home and to Germauns in foreign lands by the per-
sonality of Field Marshal von Hindenburg. It is not his fault that German
unity is not combined with domestic unanimity.

‘We extend to our leader heartfelt and devoted congratulations on his
entry into this new year of his life and hope that he may be permitted to
exercise in future with undiminished strength the funetions of his offiee
as defender of German honor and German dignity.

Arming the French Divisional Artillery

French views regarding armament of the division artillery are still at
varianee and the subject of controversy. General Herr has, on the basis
of his war experience as inspeetor of general artillery, demanded that the
division artillery shall eonsist of 7.5-cm. guns with ranges inereasing from
thirteen fo fifteen kilometers and of light 10 to 10.5-em. light howiizers of
about fifteen kilometer ranges. The French army administration has fo
this date not approved this. The arfillery of the Frenceh infaniry division
is still eomposed of one regiment (in three parts) of the old 7.5-em. guns;
one regiment (in two paris) heavy 15.5-cm. field howitzers.
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This method of armament appears now to be opposed by the troops.
In the Revue d’Artillerie Artillery Major Camps rejects both of these
guns, the 7.5-cm. gun on account of its inadequate over-shooting of covers
and the 15.5-em. howitzer on aceount of its excessive weight. Fe considers
ranges over ten kilometers superfluous for the division artillery since the
corps artillery disposes of 10.5-em. guns and 15.5-em. guns with sixteen
kilometer ranges. He holds that greater effect and lighter weight are more
important than increased ranges. He therefore demands, as the principal
gun of the division, a 10.5-cm. howitzer with hox trail carriage with a high
angle range of ten kilometers and weight of one thousand six hundred to
two thousand two hundred kilograms; it is to fire shrapnel and shells with
three graded charges. In addition the division shall have at its disposal
a 7.5-cm. howitzer in split trail earriage which, in battery, weighs at mest
six hundred and fifty kilograms, has eight kilometer range and is to serve,
at the same time, cavalry divisions and be susceptible for i{ransportation
and use with mountain and colonial batteries. Major Camps expeets that
this howitzer can also be utilized for fighting low-flying aireraft and
tanks, although he doubts the suitability of these guns for that purpose
because he demands, as the third gun of the division, as artillery for anti-
tank purposes, a 4 to 4.5-em. gun with seven hundred meters initial
velocity. Two sections of the two regiments are to be armed with the
principal gun while the third section would consist of three batteries each
of 7.5-cm. howitzers and one battery of six 4 or 4.5-ecm. guns. The journal
Le Fere concurs decidedly with the demand that the range of the field
guns should give way to mobility because otherwise the artillery would be
unable to follow the infantry everywhere on the mountainous theater of
war operations in Ifaly.

The ‘‘Potentiel de Guerre’’

In a communication published in the 2/ilitdr-Wochenblatt, Lieut. Col.
Dr. Regele, German army, takes up a discussion of the ‘‘Potentiel de
Guerre’’ that is now engaging the attention of the League of Nations in
its efforts of finding a ‘“yard stiek’’ for determining the relative military
strength of nations of the league as a precedent to eonsideration of redue-
tions of armaments that may be found to be in exeess of requirements.

The author contends thai equipmenis ean be restricted by voluntary
mutnal agreements between nations o a very limited extent only. A gen-
eral far-reaching reduetion of armaments ecan be attained only by com-
pulsory reduction on a seale of measurement applicable to all states and
the preparatory conference has taken up consideration of a key, seale or
measure that will fix the Potentiel de (Guerre that will imelude not only
numerieal statisties of men, animals, material, weapons and such like, but
will also embrace a formula that will give expression to the aggregated
war power of the state and shall include every souree of ils war power,
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living and latent. He classifies these powers into tangible and intangible.
Among the former are numbers of fighting and working men and women,
geographical and geophysical defensive elements, mountains, rivers,
physical features of the land, means of communications, fortifications sys-
tems, resources of raw materials, horges, motor vehicles and numerous other
items within the range of tangibles, But the group of intangible elements
is much greater than the discoverers of the Potentiel d~ Guerre have ever
been able to consider. Among them are: effect of treaties, open and
seeret, entered into with other nations, obligations entered into, standing
and bearing of the population, racial characteristies of the population,
and so on ad tnfinitum, all of which come into consideration in an estimate
of the war power of the nation. But who can give to each or any or all
of them, fogether a definite mathematical valuation for comparison of one
with another? .

The natural and inevitable conclusion is that fixing the Potentiel de
Guerre of any nation for comparison with that of another is a practicable
impossibility. But the investigations of the League in this domain have
nevertheless been fruitful because they have, in reality, given impulse to
a more detailed computation of the fighting powers and powers of resis-
tance of a nation and have taken from the soldier the implication that he
alone is impeding reduetion of armaments by espousing the cause of the
greatest possible inerease of defensive power. The League of Nations has
also plainly established the fact that a great compulsory reduction of arma-
ments is an impossibility and this is one of its most important achieve-
ments up to this time.



BOOK REVIEWS

The Imcredible Borgias. By Klabund. Translated from the German by Louise
Brink. New York: Horace Liveright. 1929. 5%” x 9”. 253 pp. $2.50.

The word “incredible” is well chosen, but it is not so applicable to the
Borgia family as to this story. The Borgias of the Renaissance were, without
doubt, a family of infamous memory, nevertheless they were intensely human
and if they were noted for their immorality, even in a period of extreme
moral laxity, it was merely the result of the energy with which they attacked
all problems. They were energetic above their contemporaries in their achieve-
ments as well as in their immoralities. It is, therefore, impossible to believe the
story Klabund has woven under the guise of history.

The opening chapters are typical of all. Here the author traces the ances-
try of the Borgias back to the Centaurs, those creatures, half-men and half-
horses, who, according to Greek mythology, were the offspring of Ixion and a
cloud masquerading as Juno. On a slender historical foundation Klabund builds
a story of similar myths. Every unconfirmed rumor whispered of a Borgia,
provided it be dishonorable, every suspicion directed at one of that name, is here
narrated as a fact and the author has drawn on his imagination fo fill in and
embellish the various incidents of a more or less sordid character.

There is no crime against good morals which is not included in this volume.
Good old-fashioned murder was entirely too tame apparently for a Borgia, so we
have parricides, uxoricides and murder by the basest treachery, reaching the
climax when the Borgian Pope kills his victim by the administration of the
Holy Mass, poisoned. Then, of course, we have cases of rape, incest, adultery
and sex perversion. And with it all no redeeming qualities are granted to the
family until the wellknown Lucrezia reforms after the deaths of her father,
Pope Alexander VI, and her brothers. Caesar Borgia is represented as a mon-
ster of wickedness, without the semblance of character, whereas in fact, Caesar
was a capable, if too ambitious, administrator.

Later came St. Francis Borgia, yes, actually there was a saint in the Borgia
family, but Klabund mentions no good of him, he was canonized merely to offset
the evil in the name of Borgia. The last words of the book state that St. Francis
was “the last Borgia.” Ewen here Klabund is wrong. St. Franeis left children,
legitimate children they were, too, and the line continued for several generations,
without being particularly noted for either good or evil.

For those who enjoy such erotic literature, this book will make good read-
ing, but it is fiction, like the Decameron or Les Conies Drolatiques, not history,
and it is to be hoped that it is not typical of the post-war German historian, or
the shade of von Ranke will have a heectic time. R.E W

American Pistol Shooting. By Maj. William D. Frazer, Coast Artillery Corps,
U. 8. Army. E. P. Dutton and Co., Inc. 1929. 84~ x 5%”. 11l 326 pp. $5.00.

As explained by the author in the Foreword to his work, his main purpose
in writing this book was fo provide a means of instruction in all forms of pistol
practice in vogue in America today. In this laudable atiempt Major Frazer has
succeeded in a high degree. Having been actively connected with the pistol
shooting game for many years in the capacity of coach and shooter on Coast Ar-
tillery National Match teams and a shooting member of championship International
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and Olympic pistol teams, and in addition been a keen and progressive student
of the difficult art of pistol shooting in its many and varied phases, no one is
more qualified to write with authority than he. No rifle or pistol shot of today
commands a greater respect among his fellow shooters than does Major Frazer
for his keen ability as a pistol shot and for his progressive ideas on shooting.

The book has an appeal to all people interested in shooting whether they
are experts or novices at the truly American art of pistol shooting. The use of
the pistol and revolver is synonymousg with the history and romance of our
country, particularly of the West, and even today when the last frontier has
faded away with the Indian and the buffalo, red-blooded Americans are prideful
of their ability to shoot straight.

The various chapters of the book deal with all the ins and outs of pistol
shooting, including the selection of pistols for various kinds of shooting, shoot-
ing form, the aiming problem, holding and squeezing, shooting against time,
free pistol shooting, aerial practice, defensive shooting and quick drawing, sug-
gestions for police officers, exhibition shooting, shooting psychology, competitive
shooting, coaching, instructing ladies, game and long range pistol shooting, use
of the service automatic, holsters, ammunition hints and accessories.

Each of the above subjects is completely covered in a chapter by itself and
not merely by a few pages. The chapters on Aerial Practice, Quick Draw, Ex-
hibition Shooting and Shooting Psychology are outstanding and cover an entirely
new and original field. Those on Competitive Shooting, Coaching and Teamwork
and the Service Automatic will prove of decided benefit fo riflemen as well as
pistol shooters, and especially to feam captains and coaches. The chapter which
deals with the instruction of the fair sex in the intricacies of the shooting game
should be of immense value to anyone who is concerned with the task of teaching
the ladies. The subjects of Game Shooting, Long Range Pistol Shooting and
Holsters and Accessories are covered in a manner which will satisfy even the
most exacting handgun user.

The entire volume is a detailed and original work on a live and inferesting
subject, and is not duplicated in any other work. It should not only prove of
great interest and benefit to all those who are interested in shooting for the
sake of the sport, but o all persons, whether in the military service or civilian
life, who are called upon to instruct others in the use of weapons.

Numerous excellent photographs illustrate the various points of the instrue-
tion matter of the book and greatly help the reader in following the directions.
The photographs which show the positions of the body during the firing, partic-
ularly during fancy shooting and gquick draw shooting, as well as in the more
orthodox manmer of shooting, are particularly valuable. In addition, illusira-
tions are given of practically all makes and models of pistols and revolvers. The
book is non-technical, easy to read and well written, and entirely free from the
pedantic touch of most works of instruction. It is a decided asset to any library.

A.C. C.

My First Two Thousand Years. By George Sylvester Viereck and Paul Eldridge.
New York: The Macauley Company. 5%4” x 8”. 501 pp. $2.50.

“Been reading anything lately?” asked my friend Jack.

“ About three books a week,” I guessed.

“That makes a respectable fotal in a year. What have you enjoyed most in
that {ime?”
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%My First Two Thousand Years.” I liked it so much I read it twice and
then added it to my personal library.”

“Sounds like the proof of the pudding,” Jack said. “Do you think I would
like it too?”

%] think that anyone whose literary diet is not confined exclusively to de-
tective stories would like it. If you want nothing beyond sophisticated entertain-
ment, you will have that; but if you are not careful you will discover yourself
thinking before you know it.”

“What is it about, anyway?”

“Well, superficially it is the story of the Wandering Jew who was condemned
by Jesus to tarry until His return. Actually it is something more, or .at least
the authors cleverly suggest that it is something more by means of a Prologue
and an Epilogue. Incidentally, I think you would enjoy the bhook more if you
read both these short sections first. In that case it becomes clear that Carta-
philus may be considered as a symbol. One of the characters in the Epilogue
says that his story ‘sheds a new and colorful light on history, religion, sex,
morality, occultism, rejuvenation, reincarnation, and recurrence of type’.”

“Sounds a bit highbrow. I’d rather be amused than instructed.”

“So would I, boy. But if you aren’t amused you can have a rain check.
This chap Cartaphilus may have had the time and opportunity to learn all lan-
guages and sciences to say nothing of accumulating untold wealth, but he received
his doctorate in the arts of love. His interest in Mary Magdalene, Salome,
Poppaea. and sundry other delectable ladies throughout the centuries was not
purely academie.”

“You encourage me,” murmured Jack.

“And his encounters,” I went on, “with historical characters—Pilate, Nero,
Marcus Aurelius, Aftila, Mohammed, Charlemagne, Don Juan, Bluebeard,
Leonardo da Vinei, Pope Alexander VI, Luther, Bacon, Spinoza, Peter the Great,
Rothschild, Frederick the Great, Voltaire, Franklin and many others more or
less famous—will not cause a revision of texts in schools. But that is all the
more reason for meeting them here for it is ten to one that henceforth you will
think of these people as you have known them in this book. They cease to be
names and become amusing or revoliing.

“The Prologue lays the foundation for the story. Two Harvard scientists
wait at 2 monastery on Mount Athog for a visa to their passport. Heralded by
mystic happenings, two other sirangers, master and servant, appear. After
supper the conversation turns to psychoanalysis and eventually the siranger
suggests that he be the subject for such a time-consuming experiment sinee time
was something they didn’t have anything else but. He is placed in the proper
hypnotic state and that which follows is supposed to be the carefully arranged
record of the investigation. Siarting with the trial of Jesus when Cartaphilus,
though a Jew, was a captain in the Legions of Rome, it explains why he was
bidden by Jesus to “tarry until I come,” thereby leaving him a man of thirty,
immune to wrinkles, gray hair, death, apd children since his reproduclive powers
supposedly prolonged his own life. Well under way by this time, the story
never lags but rather grows in inierest, wit, epigram, satire, humer, erudition,
or what have you. He acquires a servant named Kotikokura—

“Sounds like the prototype of Caticura,” Jack interrupted.

“Keep quiet. Profotype is no word for a lowbrow and besides you aren’t
paid to advertise that article. —His servant scquires immoriality by sucking
the blood of the master after a snake bite. The servant becomes a symbol in the
development of the story.
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“Cartaphilus ironically achieves godhood himself with the aid of a camel, a
parrot, and a bit of phosphorus while Kotikokura becomes his high priest and
most faithful believer.

“These two discover that there is one other immortal wandering about, none
other than the little cutie over whom John the Bapiist lost his head so com-
pletely. Salome winds her alluring way through the pages to the very end, a
symbel of the Eternal Feminine.”

“What did you say the Wandering Jew himself symbolized?” Jack asked.

“Well,” T replied, “he suggested to Spinoza on page 424 that perhaps the
Wandering Jew was no myth and Spinoza replied, ‘The Wandering Jew is truth
whethes considered as a living entity or a personification of his race. He is the
symbol of restlessness and search. Some day he will find what he seeks, and
will no longer wander.” ‘What does he seek?’ asked the W. J. himself. ‘God.
Everyone, everything seeks God as every drop of rain seeks, and ultimately finds,
the sea’”

“What about this Epilogue you want me to read immediately after the
Prologue?” Jack asked.

“Cartaphilus, or Isnac Laquedem, as he is also known to the boys in the
monastery, receives two peculiar telegrams in a mysterious manner and he leaves
suddenly, without farewells, in an airplane. Fortunately for us his story was
chronologically complete but the investigators were of several minds as to
whether he was the Wandering Jew, a Russian spy and conspirator, merely an
erudite man whe may have told them an honest subconscious story or one who
hoaxed them to a fare you well. That’s why I say read it before the story and
it will help you to make a decision for yourself.”

“So there is a bit of detective flavor after all,” said Jack. “Well, wrap it up
and I'll take it along.” G. B. R.

Leaders of the French Revolution. By J. M. Thompson, Fellow of Magdalen Col-
lege, Oxford. New York: D. Appleton & Co. 5%” x8%”. Illustrated. 267
p. $3.00.

It is diffieult for most readers to get a clear impression of the French Revo-
Intion; it seems a mad jumble of events precipitated by brutal leaders continually
quarreling among themselves, but united in ferrorizing the people by an unend-
ing stream of fumbrils to feed the guillotine. To such Mr. Thompsorn’s book
should be weleome as it enables the reader to bring order out of chaos, to sepa-
rate the different parties and perceive their objectives, and fo obtain a better
idea of the motives and characters of the leading participanis than is possible
from a running account of the evenis which fook place.

This book contains sketches of the lives of eleven men prominent in those
stirring times: the Abbe Sieyes, “a philosophic reformer” and “the most repre-
sentative man of the age”; the aristocratic Mirabeau, “a man of immense driving
power” who dominated the first two years of the revolution; Brissot, who led
the Girondin party, and Louvet, his follower; Fabre d’Eglantine, actor and play-
wright; General Dumouriez, who became an emigré when ke found he could not
become a dictator; Lafayette, who left less impress on the French than on the
American Revolution; St. Just, the fearless associate of Robespierre, and the
well-known trio, Danton, Marat and Robespierre himself.

My. Thompson analyzes their charaecters, shows their virtues and their fail-
ings and the part that each played in the progress of the revolution. And let it
not be supposed that their virtues were negligible. 1§ will doubiless surprise
many to find that all were well educated members of the learned professions and
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with a certain amount of refinement. Not one could be described as an atheist
or a communist, everr Robespierre desired to “enroll the people under a banner
with a double device—God and the immortality of the soul,” while St. Just’s
objective was to “give life to laws which destroy anarchy and which give the
people the call to republican virtue.” Marat “thought equality of property an
impracticable ideal. His soecialism, like Robespierre’s, was of the old-fashioned
kind that would leave the rich man in his castle and the poor man at his gate,
but would tax the superfluities of the one to relieve the necessities of the other.”
Not very different from what most countries are doing today.

It is interesting to see how the antecedent life of each is reflected in hig
revolutionary activities. Both Mirabeau and Lafayette, members of the nobility,
with army training, bent their energies to the establishment of a limited mon-
archy. The actions of Brissot, Louvet and Fabre, all authors, were colored by
the imagination of the writer. Marat, a doctor of high reputation, “had an un-
rivalled knowledge of the pathology of politics” and dissected the problems of
government with the same scientific thoroughness that a surgeon employs in the
operating room. Robespierre was a criminal judge before the revolution which
trained him for his work on the Committee of Public Safety in 1793-4.

“To the popular mind the Revolution means the Terror and the Terror means
Robespierre,” thus Mr. Johnson approaches the geatest figure of the revolution,
at whose head the execrations of the world have been flung for over a hundred
years, yet Mr. Johnson considers him more sinned against than sinning. His
objective was “a democracy based on public virtue.” In Robespierre’s own words
his “aim was the quiet enjoyment of liberty and equality. We desire an order
of things in which all base and cruel passions are enchained and all beneficent
passions awakened by the laws.” To accomplish this he, assisted by St. Just,
Marat and Danton, inaugurated the Reign of Terror, to destroy the “enemies of
popular government.” “Virtue, without which Terror is disastrous and Terror,
without which Virtue is powerless” was his constant refrain. It is necessary fo
read Mr. Thompson’s work in order to appreciate the apparent inconsistency of
Robespierre’s position.

The author also takes issue with the popular conception of the Reign of
Terror. “The word (terror) suggests a whole population living in fear, in fact
it is doubtful whether the provisional government of 1793 and 1794 was a
heavier {yranny than the government under which France carried through the
Great War one hundred and twenty years later. Its policy was intimidation, but
its result was not terror. It was a war government and therefore punished spies
and those who carried on unauthorized correspondence with foreigners and refu-
gees. It was a national government and therefore punished aristocrats, royalists
and other counter-revolutionaries. It was a government of virtue and therefore
punished profiteers, food-hoarders, dishonest or corrupt officials. . . . There were
not many even in the capital city of seven hundred thousand who felt themselves
seriouslty threatened by these measures. The very guillotine was chosen for
humanitarian reasons and to popularize the aristocratic privilege of deeapita-
tion.” Mr. Thompson then relates what took place in France during the coup
d’etat of 1852; during the Commune of 1871 and during the World War, the
liberties that were suspended and the lives that were sacrificed by tribunals.
He states that the “Revolutionary Tribunal of Paris, of sinister memory, pro-
nounced about twenty-five hundred condemmations up to the ninth Thermidor”
{the day of Robespierre’s fall), while the “number of those rehabilitated” as
having been wunjustly condemned during the World War already stands at
twenty-seven hundred and hardly a weeck passes without one’s being informed of
the names of condemmned persons who were shot by mistake”
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Tt seems strange to talk about “a government of virtue” in connection with
the French Revolution, yet Mr. Thompson’s book will show the reader that the
leaders were, in general, animated by a high type of virtue and those that were
not paid the penalty. Danton, Fabre d’Eglantine and Camille Desmoulins all
suffered on the guillotine for being connected with financial graft.

It is a pity that that fiery revolutionist, Camille Desmoulins, is not included
in thig book. He had a colorful career, well worthy of Mr. Thompson’s pen.
Another omission is the Duke of Orleans, self-named Philippe Egalite, a singu-
lar blend of aristocrat and sans-culotte. It is to be hoped that the author will
include these two in any subsequent edition.

It is difficult to give too much praise to this book. It is both scholarly and
readable, a rare combination, and by its dissection of the characters of the
leaders it enables one to get an excellent picture of the revolution. When the
leaders of the Russian Revolution are treated in the same way, the comparison
will be most interesting. The author quotes so freely from contemporary writ-
ings and speeches that the book can be used by the research student as source
material—R. E. W.

English Political Portraits of the Nineteenth Century. By G. K. Stirling Taylor.
Boston: Little, Brown & Co. 1929. 6"x9”. Illustrated. 320 p. $3.00.

Six Prime Ministers and one sovereign are portrayed by Mr. Taylor in this
work. The political lives of the Duke of Wellington, George Canning, Lord
Melbourne, Sir Robert Peel, Disraeli and Gladstone very completely cover the
last century, and Queen Victoria’s influence was most important throughout her
long reign of sixty-four years.

The word “portrait” in the title is excellenfly chosen, as these sketches are
in no sense biographies, either polifical or personal; they are character studies,
based, it is true, on politieal career, but the hereditary tendencies, education and
previous training of the subjects are all given full weight in the portraits drawn
by the author.

The most outstanding characteristic of these portraifs, taken as a whole, is
the sarcastic cynicismm with which Mr. Taylor treats English political leaders,
especially their abilities and motives. This notwithstanding the fact that Mr.
Taylor is himself an Englishman, possibly it is because of that fact. Undoubt-
edly none of us are free from the idea that politics and straightforwardness
rarely go together, but it is not often that we see in cold print such a statement
as “In January, 1806, Pitt (the younger) did his greatest service to his couniry
—he died.” Or the following, “In politics and finance the ranks were filled
with men who had all the quick mental agility of the cardsharper and the pro-
fessional rogue.” Rather harsh words.

My, Taylor finds all the six Ministers whose characters he analyzes guilty
in a more or less degree of double dealing and hypoerisy, with the single ex-
eeption of the Duke of Wellington. In his charaeterization of that famous man
he runs counter to the general opinion of historians, and, in some respeets, shows
an astonishing inconsistency. “It was clear that he (Wellington) was a far
greater civil administrator than a seldier.” Diametrically opposite fo the usmal
viewpoint. Further Mr. Taylor says that the Duke “had two qualities, honesty
and straightforward simplicity, that were almost as useless in political life as a
bolster would be in a cavalry charge.” How could he then have become such
a great eivil administrator? “If was the blunder of his life that Arthur Wel-
lesley ever went into the army.” This notwithstanding the fact that Wellington’s
share in defeating Napoleon is fully acknowledged, in fact, possibly overrated.
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Although in all the other “portraits” Mr. Taylor carefully traces his sub-
Jects’ characteristics back to their early training, he fails to give the Duke’s army
service any credit for his “honesty and straightforward simplicity.” Evidently
he fails to appreciate the fact that those are essential military qualities, which
is the reason why so few generals have become successful statesmen. In fact
the author evinces little understanding of the military mind. “He (Wellington)
only cared enough about soldiering to beat everybody who crossed his path.”
What soldier cares for more? “From the beginning he had an intense dislike
of war.” Is not that universally true of the soldier who knows what war is?
“Wellesley was one of the few soldiers since Julius Caesar whose brain was of
first class quality” and “men of brains are somewhat rare in the military pro-
fession—just as men of delicate artistic tastes rarely become rat catchers.” These
quotations help to explain why Mr. Taylor’s estimate of the Duke of Wellington
is so greatly at variance with other historians.

The author is more at home with his other subjects, none of whom had any
military service, although in Sir Robert Peel he is again not afraid to oppose
the public verdict. His final estimate of Peel is worth repeating: “Some simple-
minded historians have persisted in believing that he was one of the best and
most unselfish Prime Ministers that Britain has ever possessed.” This of the
man who put through the Catholic Emancipation Act, who established the fa-
mous London Metropolifan Police Force, was one of the moving spirits behind
the repeal of the Corn Laws and who established the income tax, all truly con-
structive measures which have lived to the present day, and three of them in
opposition to his own class.

Americans will be interested in Mr. Taylor’s account of the establishment
of the Monroe Doctirine, following a suggestion made by George Canning to
President Monroe. In sarcastic vein the author says, “George Canning, not
George Washington, was the real founder of the United States as a world
power. . . . The Monroe Doctrine was his greatest success.”

The sketch of Queen Victoria is perhaps the most interesting in the book.
Mr. Taylor gives her the greatest praise, and the numerous examples which he
gives of her active participation show the wonderful forethought and ability of
Britain’s great queen. In 1875 she wrote to her daughter, then the Crown
Princess of Prussia, “No one will folerate any power wishing to dictate to all
Burope. . . . This country, with the greatest wish to go bhand in hand with
Germany, cannot and will not stand it.” Ib was at least a generation later
before even thoughiful and practical Englishmen saw the danger in Germany’s
policies.

His final summation of the queen forms an interesting comparison between
the monarch and her ministers, most of whom are mentioned in the other
sketehes. “One is inclined fo believe that if she had been her own Prime Min-
ister and Cabinet also, from her succession to her death, her nation would
have been a freer, happier, more peaceful and more prosperous country.” Truly
s eulogy, especially coming from Mr. Taylor’s caustic pen.

From the above criticisms, it may be thought thai this is a good book to
leave alone. On the contrary it will well repay the reading. The very fact that
it differs so greatly from other historians renders it the more worth while, as a
new viewpoint, obtained by a different approach, is presented. The book is illus-
irated by excellent portraits of all the subjects—R. E. W.

Elements of Radio Communication. By John H. Moreeroft. New York: John
Wiley & Sens. 1929. 6%” x 9%”. 268 p. Il. $3.00.

This a more elementary itreatise than Moreeroft’s “Principles of Radio Com-
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munications.” It is prepared for those who want something more comprehensive,
than many of the popular texts now on the market. It is not heavily loaded with
mathematics, and does not use, or require, more than a working knowledge of
algebra to understand it. It gives some good practical applications in the prob-
lems, such as the approximate solution of the steady and pulsating voltage out-
puts of a “B” eliminator filter.

It covers the elementary theory and simple laws of electrical circuits. It
also gives the special radio applications of resomant circuits with the specific
application of these principles. It containg a good chapter on vacuum tubes, in-
cluding the latest A. C. types. It gives a general treatment of the different
receiving sets from the crystal to the superheterodyne receiver. It contains chap-
ters on radio telephone and broadcasting, and explains a typical modern broad-
cast receiver, giving the circuit diagram.

This text is very good for the beginner, or those who are interested in radio,
and desire something sound and thorough, but do not have the time or prepara-
tion for the more advanced or technical hooks. No Morecroft text needs any
recommendation, but this one is exceptionally good for the beginner who is
primarily interested in broadcast reception.—C. L. W.



