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FM 4-30

RESPRITTED.
COAST ARTILLERY FIELD MANUAL

SERVICE OF GUN DATA COMPUTER M1

CHAPTER 1

GENERAL

@ 1. Scopr.—This manual furnishes information relative to

the operation of the gun data computer M1 and the method

of its employment by the using personnel.

@ 2. Purrose.—The primary purpose of this manual is to

describe the operations of the plotting room detail in the

service of the computer. However, the advantages gained

by the use of the computer depend greatly upon the training

and efficiency of the observing details in their operation of

the base-end data transmission system and the proper use

of the output data transmission system by the gun crews.

For this reason the operation of the data transmission sys-

tems is included. Certain terms and symbols are used in the

explanations. These are explained in appendix I and

FM 4-15.

m@ 3. Demotition.—The methods of destruction of the com-

puter and associated equipment in the event of imminent

capture by the enemy in a combat zone are also included

in this manual.

@ 4. RerereNces.—ad. A knowledge of the fundamentals of

coast artillery gunnery, fire control, and position finding, as

covered in FM’s 4-10 and 4-15, will be helpful in understand-

ing the problems involved in locating and tracking naval

targets. The application of the gun data computer M1 to

position finding is outlined in FM 4-15, Reference may be

made to FM 4-15 for instruction in the use of the plotting

board and the other fire control equipment which constitute

a stand-by system to be employed in the event of a failure

of the computer.
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b. Details of the" tunctionixi¢ cof-the instrument and its
internal mechanisms, and information relative to the care

and maintenance of the equipment not covered in this

manual will be found in the following Technical Manuals:

TM 9-2646, Ordnance Instruction Guide.

TM 9-1646, Ordnance Maintenance Manual.

—

CHAPTER 2

ORGANIZATION OF RANGE SECTION

. Paragraphs

SECTION I. General ....cceeeesass ece oes wees as 5-6

II. Organization a 7-11

Section I

GENERAL

@ 5. GeneraL.—The range section of a battery employing

the gun data computer M1 is organized essentially the same

as those of other major caliber batteries. It is under the

immediate command of the range officer and consists of

the observing details, the spotting details, and the plotting

room detail.

@ 6. Rapar Section.—In addition to operating with data

furnished by the regular observation stations employing

optical instruments, the computer is designed to operate on

data furnished from a radar unit.

Section II

ORGANIZATION

@ 7. OsseRvING DETAILs.—Each observing detail is assigned

to a particular observation station (B’, B’, etc.) and is com-

posed of the observer and the reader.

@ 8. Sporrinc Deraits.—A spotting observer is assigned to

each spotting station (S’, S’, etc.) .

@ 9. PLorrrnc Room Derait.—The plotting room detail re-

quired for the proper operation of the computer and sup-

plementary equipment consists of 22 men. Following are

assignments of personnel (the numbers refer to the num-

bered designation of each member of the detail) :

3
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Chief of section

WV, Yackle el etalaheRle) atetaon A Az operator at the “A” tri-

angle solver panel.

INOS 2) coneie o 0 elozanowaver 0 A, operator at the “B” triangle a ry
solver panel. bee

Wo 8 pecoat 8 pee ... © Az operator at the “C” tri- tes ©
angle solver panel.

NO: @ 55 sows 8 a tee be B Az operator at the “C” tri-

angle solver panel.

TWOS, Bis « ecesenone= ccesexero sexe R, operator at the target posi- (O) a

tion generator panel. 2

NO! 6) se cccsnnv worse ber Course and speed operator at *
the target position generator re
panel. é

NOs VF sasnn x speed elds Ballistic charts operator at the us 7
ballistic charts panel. Ea @ & 3

No. 8 0.2...c eee e eves Assistant ballistic charts oper- & 3
ator at the ballistic charts a 3
panel. 4 ® ey 8

RON ec v « wowace w sxavemsays Range-elevation converter S) Py 4© wf
operator at the range-eleva- @ ae

tion converter panel. o © 3

ING LO: Pecenerere acenoseny were Parallax operator at the paral- z
lax panel. e [

> a

WO. TL. ccossasusso eae ose Wind component indicator op- @) o Z@) g
erator at the wind component 9° 5
indicator panel. (3

INGOs U2 sce © nukes 5 Saeed § Spotting board operator.

Nos. 13, 14, and 15.... Assistant spotting board oper- 2

ators. © ° &
INO. TG ese se ecrsiacea sriyere oe Range fire adjustment board S) 5©

operator.

No. 27 33 weeswee ... Lateral fire adjustment board &
operator. ©) F ©)

NOS 18: ses seag & ted So Switchboard operator.

Nos. 19, 20, and 21... Relief operators.

4 } 5
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@ 10. Recorpers.—Recorders in such numbers as are neces-

sary to insure complete and accurate records of drills and

target practices must be provided. Nos. 19, 20, and 21 are

regularly assigned members of the plotting room detail.

When they are not required for other duties they may be

used as recorders.

@ 11. Operators ofr STAND-BY EQUIPMENT.—In addition to

the operation of the computer, the personnel must be pre-

pared to operate the plotting board and associated equip-

ment in the event of a change-over to the stand-by method

of operation. For this reason each member in the plotting

room detail should be trained in both the computer and

stand-by methods of operation.

CHAPTER 3

LOCATION OF CONTROLS

Paragraphs

SRCTION: T.. General . ccwisdlaaarwaaievesswai Wee aed 6a ¥ 88 Evie DSS 12
II. Controls and their purposes.................4. 13-20

Secrion I

GENERAL

@ 12. GenerAL.—This section explains the location on the

panels of the charts, counters, dials, and handwheels which

comprise the operating controls of the gun data computer

M1. Many symbols, representing elements of data used in

the mechanical solution of mathematical formulas by the

computer, appear on the name plates of the various charts,

counters, dials, and handwheels. Figures 2 and 3 show the

basic triangles solved by the computer and a simplified pre-

diction diagram. Reference to these diagrams is suggested

when studying the definitions of the various elements of data

as represented by the name plates. Figures 4 and 5 are

diagrams showing the positions of the various charts,

counters, dials, and handwheels on the computer panels,

with a tabulated list of all the controls for reference.

G

(DIRECTING

GUN)

"C" TRIANGLE

B :) TARGET

"A" TRIANGLE

A Ls

FicurE 2.—Basic triangles solved by gun data computer M1.

4"
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13 COAST ARTILLERY FIELD MANUAL

Section IT

CONTROLS AND THEIR PURPOSES

@ 13, “A” TRIANGLE SOLVER PANEL.

Control

No. Control

1 BASE AB handwheel. To set in length in yards of

base line between the A and

Purpose of Control

B stations.

2 BASE AB counter ... Do,

3 BT COUNLED « isisie swe To indicate length in yards of
the line BT as solved by the

“A” triangle solver.

4 A AZ handwheel and To set in azimuth in degrees of

azimuth receiver. the line of sight from the A

station to the target (T).

5 A AZ counter ...... Do.

To set in azimuth in degrees of

the base line between the A

and B stations.

7 AZ AB counter ...... Do.

6 AZ AB handwheel ...

- 8 Power SUPPLY _ Tocontrol electric power to the
switch. computer.

To control electric power to the
torque converter motors.

9 MOTORS switch ....

10 ILLUMINATION Tocontrol all panel illuminating
switch. lamps.

ia “TIME motor switch. . To control electric power to the
constant speed motor.

95 A AZ WARNING To warn of an incorrect solution

LIGHTS. of A Az.

101 HEATER indicator To indicate operation of the

lamp. heater units.

| 10

SERVICE OF GUN DATA COMPUTER M1 14

@ 14. “B” TRIANGLE SOLVER PANEL.

Control

No. Control Purpose of Control

12 A, handwheel ....... To set in azimuth in degrees of

the line G,7’ (present azimuth

of the target).

13! Ay COUNTEE oc. eeieiere Do.

14 BASE G,B hand- To set in length in yards of the

wheel. line between G, (gun No. 1),

and the B station.

15 BASE G,B counter .. Do. .

16 BT I MATCH dial ...To match value of BT as solved

by the “A” triangle solver.

17 BT Il MATCH dial ..To match value of BT as solved

by the “C” triangle solver.

18 AZ G,B handwheel.. To set in azimuth in degrees of

line between G, (gun No. 1)

and the B station.

19 AZ G,B counter ..... Do.

20 R,A, handwheel ..... To determine the linear rate of
change of azimuth of the

target, expressed in yards per

second (at right angles to line

” GP).

21 RA, dial .........-. Do.

96 A, WARNING To warn ofan incorrect solution

LIGHTS. by the “B” triangle solver and

a resultant incorrect A,,.

ai
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@ 15, “C” TRIANGLE SOLVER PANEL.

Control

No. Control Purpose of Control

22 BASE CB handwheel. To set in the length in yards of

the base line between the C

and B stations.

23 BASE CB counter .... Do.

24 BT counter ......... To indicate the length in yards

of the line BT as solved by

the “C” triangle solver.

25 CT counter: ..... 0:6 To indicate the length in yards

of the line CT as solved by

the “C:’ triangle solver.

26 C AZ handwheel and To set in the azimuth, in de-

azimuth receiver. grees, of the line of sight from

the C station to the target

(T).

27 C AZcounter........ Do.

28 BAZ handwheel and To set in the azimuth, in de-

azimuth receiver. grees, of the line of sight

from the B station to the tar-

get (T).

29 B AZ counter ....... Do.

30 AZ CB handwheel ... To set in the azimuth, in de-

grees, of the base line between

C and B stations.

31 AZ CB counter ...... Do.

82 AT counter ......... To indicate the length in yards

of the line AT as solved by

the “A” triangle solver.

12

SERVICE OF GUN DATA COMPUTER M1 15-16

Control

No. Control Purpose of Control

97 B&CAZ WARNING To warn of incorrect solutions

LIGHTS. of both B Az and C Az.

98 B AZ WARNING To warn of incorrect solution

LIGHTS. of B Az.

@ 16. TarGeT Position GENERATOR PANEL,

Control

No. Control Purpose of Control

es

21 Ry45 GIal us wswwsage To indicate same value as dial

No. 21 on “B” triangle solver

panel.

33 Airplane spotting To use for plotting deviation of

board. splashes when airplane ob-

servation of fire is being em-

ployed.

34 CLOCK dial ........ To indicate the time being gen-

erated by constant speed

motor.

35 R, MATCH dial ...... To match value of the line G,T

in solving for R, (present

range).

36 R, handwheel ....... Do.

37 R, counter .......... To indicate value of R, in yards.

— eo

38 R, handwheel ....... To determine the linear rate of

change of R, (present range)

in yards per second.
e

39) Ry, Gial ss owes& sisi Do.

13



16 COAST ARTILLERY FIELD MANUAL

Control

No. Control Purpose of Control

40 Target SPEED hand- To set in target speed in knots.

wheel. :

41 Target SPEED coun- Do.

ter.

42 Target COURSE To set in target course in de-

handwheel. grees.

43 Target COURSE Do.

counter.

44 A, SPOT handwheel. To set in lateral fire adjustment

corrections determined by the

airplane spotting board.

45 A, SPOT reset dial .. Do.

46 R, SPOT handwheel. To set in range fire adjustment

corrections determined by the

airplane spotting board.

47 R, SPOT reset dial .. Do.

94 B AZ WARNING To warn of an incorrect solu-

LIGHTS. tion of B Az.

1+
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@ 17. Wind Component INDICATOR PANEL.

Purpose of Control

To resolve the ballistic wind

into range and deflection

components.

Control

No. Control

48 Wind component in-

dicator.

49 % RANGE SPOT*
handwheel.

50 % RANGE SPOT

counter.

To set in percent range correc-

tions from range fire adjust-

ment board.

Do.

51 A, SPOT handwheel.

52 A, SPOT reset dial ..

To set in lateral corrections
from the lateral fire adjust-

ment board.

Do.

53 Weight of PROJEC-

TILE, ROTATION

Ry (range), and

TIDE correction

charts.

54 Weight of PROJEC-
TILE correction

handwheel.

55 ROTATION R,

(range) correction

handwheel.

56 TIDE correction

handwheel.

93 Voltmeter

99 AZ SIGNAL light
and control switch.

100 EL SIGNAL light

| and control switch.

To apply range corrections for

nonstandard ballistic condi-

tions.

To apply range corr ections for
nonstandard ballistic condi-

tions.

Do.

Do.

‘To indicate voltage of electric
current being received by

computer,

To indicate to guns that the

firing data are correct.

Do.

16
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@ 18. BaLuistic CHARTS PANEL.

Control

No. Control Purpose of Control

57 Muzzle VELOCITY To apply range corrections for

correction hand- nonstandard ballistic condi-

wheel. tions.

58 Muzzle VELOCITY Do.

correction chart.

59 Muzzle VELOCITY To apply range corrections for
compensation nonstandard ballistic condi-

handwheel. tions.

60 Muzzle VELOCITY Do.

compensation

counters.

61 WIND + DRIFT cor- To apply azimuth corrections

rections handwheel. for nonstandard ballistic con-

ditions.

62 WIND + DRIFT cor- Do.

rections chart.

63 ROTATION AZimuth To a azimuth and range
and RANGE WIND corrections for nonstandard

and ELASTICITY ballistic conditions.

charts.

64 ROTATION AZimuth To — azimuth corrections
correction hand- for nonstandard ballistic con-

wheel. ditions.

65 RANGE WIND cor- To apply range corrections for

rection handwheel. nonstandard ballistic condi-

tions.

66 ELASTICITY cor- Do.

rection handwheel.

17
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Control

No. Control Purpose of Control

67 ATMOSPHERE den- To apply range corrections for

sity compensation nonstandard ballistic condi-

handwheel. tions.

68 ATMOSPHERE den- Do.

sity compensation

counter.

69 ATMOSPHERE den- To apply range corrections for

sity correction nonstandard ballistic condi-

handwheel. tions.

70 ATMOSPHERE den- Do.

sity correction

chart.

@ 19. RANGE-ELEVATION CONVERTER PANEL.

Control

No. Control Purpose of Control

71 TIME OF FLIGHT To determine time of flight.

handwheel.

72 TIME OF FLIGHT Do.

chart.

73 TIME OF FLIGHT To indicate the time of flight in

counter, seconds.

74 EL G, handwheel ... To determine quadrant eleva-

tion in mils for G, (gun No.

ne

75 ELEVATION chart ... Do.

18
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Control

No. Control Purpose of Control

76 K handwheel ....... To set in the K value, which

represents a range-elevation

conversion constant. It is

read from the chart selector

dial and set on the K counter.

TT EE COMMUEL coca0 averrars Do.

78 CHART SELECTOR To position the proper charts

handwheel. in the ballistic charts units

for the combination of powder

and projectile which is to be

fired.

79 CHART SELECTOR Do.

dial.

80 ELG, dials and trans- To indicate the quadrant eleva-

mitters. tion in mils being transmitted

to G,.

81 DEAD TIME hand- To set in dead time in seconds.

wheel.

82 DEAD TIME counter. Do.

83 R, counter ......... To indicate the corrected pre-

dicted range less the height

of site correction.

84 BALLISTIC CORRec- To indicate the total in yards

tion counter. of all ballistic corrections, ex-

cept height of site, which have

been applied to predicted

range.

8 DEFLECTION To indicate the total deflection

counter. in degrees.

19
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M@ 20. PaRaLLAX PANEL.

Control

No. Control Purpose of Control

86 Rn CORR G, hand- To correct elevation of gun No.

wheel. . 2 for range difference due to
displacement.

87 Rn CORR G, chart .. Do.

88 Az CORR G, hand- To correct azimuth of gun No.

wheel. - 2 for azimuth difference due

to displacement.

89 Az CORR G, chart .. Do.

90 AZ G, dials and To indicate the corrected pre-

transmitters. dicted azimuth being trans-

mitted to gun No. 1.

91 AZ G, dials and To indicate the corrected pre-

transmitters. dicted azimuth being trans-
mitted to gun No. 2.

92 EL G, dials and To indicate the quadrant eleva-

transmitters. tion in mils being transmitted
to gun No, 2.

20

CHAPTER 4

OPERATING PRECAUTIONS

@ 21. GENERAL.—In order to assure maximum efficiency

during operation, prevent actual damage to the computer

mechanisms due to thoughtless or haphazard operation of

the various input controls, reduce the amount of needless

wear upon the operating parts and thus prolong the service

life of the equipment, operating personnel must be

thoroughly indoctrinated with the information contained

in this chapter.

@ 22. Limits or OperATION.—The tabulation following

shows the absolute limits of operation of some of the

counters and dials on the computer. The figures indicate the

limits beyond which the counters will not function, as the

limit stops have been previously set to halt the action at

these points. When counter readings closely approach the

limits indicated (as will seldom be the case in normal opera-

tion) care should be taken not to attempt operation beyond

these points nor should they be approached at a rapid rate.

The sudden shock caused by running into a positive stop is

transmitted throughout the instrument. Repeated occur-

rences of this kind will have detrimental effects on the

operating efficiency and life of the computer. It is therefore

a matter of extreme importance that the operating personnel

be aware of these limits of operation and observe the ap-

propriate operating precautions.

Limits of operation

a. On the triangle solver panels:

BASE AB, CB, and G,B_ 100 to 50,000 yards.

counters.

°

ByAy CGI icc siveee wns 0 to 50 yards/sec. (normal

of 25).

21
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b. On the target position generator panel:

counter ..... 66sec eee 100 to 50,000 yards.

and R A, GIANG: 66 este 0 to 50 yards/sec. (normal

7 / of 25).

Target SPEED counter ... 0 to 44.4 knots.

R,
.

R

c. On the ballistic charts panel:

Muzzle VELOCITY com-

pensation counters.

ATMOSPHERE density

compensation counter.

—150 f/s to +150 f/s.

84 to 116 percent.

d. On the range-elevation converter panel:

EL G, dials ......-.--++++ 0 to + 847.5 mils.

DEAD TIME counter ..... 0 to 15 seconds.

TIME OF FLIGHT counter. 0 to 110 seconds.

K counter ........--ee eees 0 to 22.

Ry counter ......---+eeees 100 to 50,000 yards.

e. On the parallax panel:

Rn CORR G, handwheel

(operational limit).

—44 to +44 mils.

Az CORR G, handwheel —7.5° to +7.5°.

(operational limit).

EL G, dials .......--+++++ —44 to +891.4 mils.

f. On the wind component indicator panel:

% RANGE SPOT counter.. 20.0 to 40.0 (normal of
30.0).

A, SPOT reset dial ....... 3° to 17° (normal of 10°).

@ 23. Sarety Devices.—In order to prevent damage to the

internal mechanisms of the computer, various safety devices

have been incorporated into its design. Since most of these

devices are in the interior of the computer, their care and

adjustment need concern only the ordnance machinist

assigned to this duty. There is, however, one type of safety

22
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SERVICE OF GUN DATA COMPUTER M1 23-24

device which should be brought to the attention of the oper-

ating personnel. All the handwheels on the computer are

equipped with a torque overload device which will allow

the handwheel to slip about the shaft to which it is attached

if the torque load on the shaft should exceed a safe limit.

When the handwheel slips about the shaft, it is an indication

that there is an excessive load on the shaft and not an indi-

cation that the torque overload device is too weak and should

be adjusted. Adjustments to torque overload devices should

be attempted only by machinists who have been trained on

equipment of this type.

@ 24. List or Precautions.—Following is a list of operating

precautions with which every member of the manning detail

should be familiar and which must be observed at all times:

a. Turn on the motor switch before turning handwheels.

Do not turn handwheels with the motors OFF, as this will

cause needless strain and wear on the computer mechanisms.

b. Do not run into the R, limit stops. This will occur

when a range rate has been set in by the R, handwheel, and
the time motor has been allowed to run for a period of time.

An increasing or decreasing range rate will run the R,

counter up or down until it is driven into the limit stops with

detrimental effects to the mechanism.

ec. Do not continue operation of an input handwheel if

jerky or uneven action has been noted. This should be re-

ported to the chief of section at once.

d. Under certain climatic conditions, the heaters should

be placed in operation for several hours daily. In tropical,

humid climates they will dry out moisture, and in cold

climates they will prevent thickening of the lubricants.

e. When operating the time of flight and elevation charts

to establish the time of flight and elevation for gun No. 1,

always match the pointer of the time of flight chart to the

curve before attempting to match the pointer on the eleva-

tion chart. Observance of this procedure is important for

the rapid and accurate determination of time of flight and

elevation. -
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CHAPTER 5

DESCRIPTION AND OPERATION OF PANEL UNITS

@ 25. WinpD ComPponENnT INDICATOR.—d. The wind component
indicator is a device for mechanically resolving the ballistic

wind into its resultant range and deflection components (see

fig. 6). These components are expressed in reference num-

bers that indicate which curves of the ballistic charts are to

be followed in setting wind corrections. The device consists
of a circular scale graduated in mils; a transparent wind

arm pointer graduated in miles per hour, with a sliding

index; and a grilled central disk with wind reference num-

bers on horizontal and vertical axes.
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Ficure 6.—Wind component indicator.
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b. In operation, the wind arm pointer is set to the azimuth

of the ballistic wind on the mil scale, using data from the

meteorological message. The sliding index is moved to the

speed of the ballistic wind. Thereafter, Az G, will auto-

matically position both the mil scale and the wind arm

pointer which is carried with it. The range and deflection

components in reference numbers are read from the grid

background at the point of intersection of the index lines on

the wind arm pointer and sliding index. The operator calls
out these reference numbers for the use of other operators

who set the data on the ballistic charts. The range and de-

flection components are called out as, for example, “Range

wind 64” or “Deflection wind 72.”

@ 26. Reset Diats.—There are three reset dials in the com-

puter. They are used solely for the setting in of fire adjust-

ment corrections. The A, and R, SPOT reset dials, located

in the target position generator panel, are used to set in

corrections during airplane fire control. The A, SPOT dial

is used for the application of lateral fire adjustment cor-

rections in all other methods of operation. These dials

consist of two concentric rings, both graduated alike in

reference numbers, with a normal of 10. They are designed

to allow the setting in of a series of corrections and algebrai-

cally add all values that have been placed. By turning the

handwheel, both dials will rotate together to the value of

the correction, which may be read from the index at the top

of the dial. The handwheel is then pulled OUT, at which

time the outer ring will return to the normal setting, leaving

the value of the correction recorded on the inner ring. Thus,

a series of corrections can be set, using the normal of the

outer ring as a guide each time. The algebraic sum of the

total corrections will be registered on the inner ring.

@ 27. AirPLANE ContTROL SpoTTiINc Boarp.—a. The airplane

control spotting board consists of a clock dial superimposed

over a grid background (see fig. 7). The dial of the clock

is properly positioned by target course and present azimuth.

The graduations of the grid background, as measured along

the vertical axis of the spotting board face, represent the
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27 COAST ARTILLERY FIELD MANUAL

range deviations in reference numbers. For the determina-

tion of azimuth deviations, a transparent scale which can

be slid down over the spotting board is provided. The hori-

zontal lines of the sliding scale represent R,. The lines

which radiate diagonally down from the top center of the

scale represent the reference numbers of the azimuth devia-

tions.
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Ficure 7.—Airplane control spotting board.
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b. In operation with airplane control, the airplane ob-

server reports the deviation of the splash from the target as

a direction in clock numbers and an estimated number of

yards. For example, a splash would be reported thus, “3

o'clock, 400.” Using the clock numbers on the spotting

board and the circles representing the linear deviation as a

guide, the operator plots the deviation of the splash in pencil

on the face of the spotting board. The range deviation of

the splash from the target may be read by means of the

horizontal grid lines. The correction is placed by setting

the R,, SPOT reset dial to the reference number of the range

deviation.

c. To determine the azimuth correction, the transparent

scale is slid down over the face of the spotting board until

the horizontal line representing R, rests over the plotted

splash. The azimuth deviation in reference numbers may

then be read from the nearest diagonal line. The correction

is placed by setting the reference number of the azimuth

deviation as read from the sliding scale on the A, SPOT

reset dial.

@ 28. MatcHinG Diats.—a. There are two types of matching

dials used in the computer. One type is of very simple con-

struction and is used for the R, and RA, range and azimuth
rate dials. There are only two indexes: one carried on an

inner ring, the other on an outer ring. When these indexes

are in line the dial is matched.

b. The other type of matching dial is of more intricate

construction and allows a very accurate match of two values.

This type is used for the BT I, BT II, and R, MATCH dials.

It consists of three concentric rings which rotate about a

fixed central dial, Each ring carries an index line. When
the individual index lines are matched, a continuous line is

formed. For the dial to be properly matched, the three line

segments should all form one line directly beneath a fixed

wire index which rests above the rings. The outer ring is

geared to the second ring at a ratio of 10 to 1 and the second

ring is geared to the inside ring at a ratio of 32 to 1. This

facilitates accurate adjustment. These dials will be matched

in the procedure of solving for A, and R,. When a match
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is obtained, a rate must be set in with the rate handwheel

to maintain a match of the indexes. By observing in which

direction the indexes. become displaced from the wire index,

the operator can determine the direction in which he must

change the input handwheel to obtain a match and also,

in applying the range or azimuth rate, whether the rate

should be increased or decreased to maintain the match.

@ 29. BaLuistic CHarts.—There are two methods by which

the ballistic charts in the computer are employed to apply

corrections for nonstandard ballistic conditions. In one

method, to apply a correction, it is necessary only to position

the pointer to the proper reference line indicated on the

ballistic chart. In the other method, a compensating counter

is first set to the value of the nonstandard condition. This

applies part of the correction and allows greater accuracy to

be obtained. The pointer of the ballistic chart is then

matched to the reference line representing the value set on

the counter. This latter method, employing the com-

pensating counters, is used for atmosphere and muzzle

velocity ballistic corrections. All ballistic charts are auto-

matically positioned to the correct range setting by shafts

carrying predicted range (R,). It should be noted that the

elevation and time of flight charts, not strictly ballistic

charts, are positioned by shafts carrying corrected predicted

range (R,’).

@ 30. Parattax Cuarts.—In the operation of the parallax

charts, the pointers are automatically positioned by pre-

dicted range. The reference lines on the charts are gradu-

ated in azimuth. In order to apply a parallax correction

to the data for G, and compensate for its displacement from

G,, the operator turns the handwheel rotating the chart

until the line corresponding to the azimuth of G, appears

beneath the pointer. This procedure is followed in applying

corrections to both range and azimuth.

@ 31. Cuart SELEcTOR AND Diau.—The chart units of the

computer carry charts to be used with the various combina-

tions of powder and projectile, including charts for sub-

caliber ammunition. The proper charts for the charge to

28

SERVICE OF GUN DATA COMPUTER M1 31-32

be fired must always be brought into place in the computer

before data can be reported as correct. The range-elevation

converter panel contains a chart selector handwheel and

dial, by means of which the correct charts may be brought

into place. By rotating the chart selector handwheel, the

charts are rolled backward or forward until the desired chart

is brought into position. To indicate the setting of the chart

at its correct position, the chart selector dial rotates as the

charts are changed, the dial is marked with index lines at

points around its circumference, and each index line is

labeled to indicate a different chart setting. To position

the charts in the computer for a definite combination, the

chart selector handwheel is rotated until the index line

representing the desired combination of powder and projec-

tile matches the index line on the face of the panel. When a

match has been made, the index line must be moved slightly

back and forth until a detent mechanism functions and indi-

cates the exact setting. The action of the detent mechanism

will be indicated by a slight sticking of the handwheel and,

if it passes over the detent rapidly, as would be the case

with rapid rotation of the handwheel, a slight click is heard.

When the charts have been properly positioned, one addi-

tional operation must be made to adjust properly the com-

puter for the combination to be used. A value called “K”

must be set into the K counter. This value is indicated on

the chart selector dial. There is a different K value for

every combination marked on the dial. The K value for

the combination in use which is read from the dial and set

into the K counter represents a mathematical constant used

in the range-elevation conversion.

@ 32. Data Serrinc HANDWHEELS.—This type of handwheel

is used in setting in basic, semipermanent data into the

computer. All base line length and base line azimuth, chart

Selector K, and dead time handwheels are of this type. The

Operating feature of each is that the knob in the handwheel

must be pulled OUT about one-quarter inch to allow the

handwheel to engage the input shaft. When the setting

has been made on the counter or dial, the knob is released

and will spring back to the disengaged position. In the
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disengaged position, an accidental blow or movement of the

handwheel will not affect the data already set in.

m@ 33. Two-sprED HaNDWHEEL.—The A, handwheel is of this

type. The purpose of this handwheel is to give a high rate

of rotation, if desired, so that the operator can rapidly set

the A, counter to the approximate reading and, when this

has been accomplished, change to a slower rate of rotation

in order to obtain a more accurate reading with smoother

tracking. In operation, the handwheel is pulled OUT about

one-half inch to obtain the higher rate of rotation. To

change to the lower gear ratio, the handwheel is pushed IN.

The normal position of the handwheel is in the IN position.

It will be found that when matching the BT dials with the

A, handwheel, more accurate and smoother adjustments can

be obtained by keeping the handwheel in the IN position.

w 34. Warninc LicHts.—a. In order to forestall the use of

erroneous azimuths, warning lights are used to inform the

operator that an azimuth, indicated on a counter which

displays the input data that he controls, is false. In addi-

tion to warning the operator of a false solution, the lights

will indicate whether the particular azimuth concerned

should be increased or decreased in order to obtain a correct

solution. Four operators need be concerned with the warn-

ing light indications, those operators being at the four

azimuth inputs, A Az, A,, B Az, and C Az. The labeling of

the individual lamps is self-explanatory. A correct solution

is being obtained only when the warning lights are OUT.

b. The most frequent use of the warning lights will be

made by the A, operator in the process of solving for A, by

matching either of the BT MATCH dials. The operator

matches the BT MATCH dials by setting in A,. It is pos-

sible to create four matches of the BT MATCH dial with

four different A, values indicated on the counter, only one

of which is correct. The A, operator should follow the

instructions indicated by the illuminated warning lights in

making a match of the BT MATCH dials; only when all

warning lights are OUT is a correct solution for A, being

obtained.
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c. Another use of warning lights is during target reloca-

tion operations. Assume a situation in which the “B" and

“C” triangle solvers are being employed to track a target.

The A Az operator wishes to solve for A Az to place the A

station observer ‘‘on target.” To do this he must attain a

match of the BT I MATCH dial with no warning lights on.

Should the A Az lamp labeled INCREASE be illuminated, he

would increase the A Az to effect a match. If the DECREASE

lamp were illuminated he would decrease the A Az to obtain

a matched condition of the indexes. When both the IN-

CREASE and DECREASE lamps are illuminated at the same

time, he may either increase or decrease A Az until the

lights are extinguished and the dial is matched.

M@ 35. CouNTERS AND Dias, NorMaL SETTINGS.—The computer

contains a number of counters and dials of various types.

Some indicate the values of data that have been computed by

the mechanism, and others register the values of data which

are manually controlled by the operators. It is with this

latter type that this paragraph is concerned. The limits of

operation of many of the manually controlled counters and

dials cover a wide range, and it is apparent that much

valuable time could be lost in setting up the computer for

action should the operators be forced to turn their counters

or dials through this wide range. In order to save time

during the initial operations preliminary to tracking, the

following settings are recommended as those at which the

dials and counters will be set by the operators concerned

when the order, “Close stations,”’ is given. Changes may be

made as necessary to meet local conditions.

BASE AB, CB, and G,B The average of the lengths of

counters. the base lines used by the

battery.

AZ AB, AZ CB, AZ G,B_ Directrix of battery.

counters,

A AZ, B AZ, C AZ ODirectrix of battery.

counters.

Ay COUNLED ¢ 6 Hho a ewe des Directrix of battery.

R,, COUNTEP . ccc acesaashs 30,000 yards.
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R,A, GUESS) ciccre oieta eaSeterepes 25 yards/sec. (outer ring only).

R, Gen Frere a ayeiie taersdiesare 25 yards/sec. (outer ring only).
Target SPEED counter ....20 knots. [

Target COURSE counter ...Back azimuth of directrix of

battery.

A,, R,, and A, SPOT reset Normal of 10 (inner and outer

‘dials. dials).

Set last computed muzzle ve-

locity for full charge on

proper counter: red or white.

ATMOSPHERE compensa- To meteorological message value

tion counter. corresponding to 30,000 yards

Muzzle VELOCITY com-

pensation counters.

: range.

DEAD TIME counter ...... Zero.

CHART SELECTOR dial ..Full charge combination.

Ki COUNGEr civics5 hae sc ee K value of full charge com-

bination.

% RANGE SPOT counter ..Normal of 30.0.
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SEcTION I

EQUIPMENT

lM 36. GENERAL.—The base-end data transmission system

consists of a transmitting unit, which is part of the observa-

tion instrument or radar set, and a receiver unit attached

to the computer in the plotting room. It also includes the

transmission cable pairs and switchboards used for the

routing of data from the various observation and radar

stations to the computer.

@ 37. EQUIPMENT AT OBSERVATION AND RapAR STATIONS.—The

observation instrument in use at the observation stations is

either the azimuth instrument M2 or the depression position

finder M2. Ranges found by the DPF M2 must be trans-

mitted by telephone, as no provision for the electrical trans-

mission of DPF ranges has been made. Range and azimuth

data from the radar station are transmitted electrically by

transmitters similar to those on the observation instruments.

@ 38. EquipMENT AT CompuTER.—The computer has as ac-

cessories two types of data receivers which are attached to

the input azimuth shafts of the triangle solvers. For the

reception of azimuths from the radar and observation sta-

tions, the M13 azimuth receiver is attached to the A Az and

C Az input shafts. The M12 azimuth-range receiver, adapted

to either reception of azimuths or the reception of radar

ranges, is attached at the B Az input shaft.
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w 39. WirE SystemM.—The transmission circuits carrying

data for the system are the regular telephone cable pairs

used by the harbor defense communications system. Two

fire control switchboards BD-95, installed in the plotting

room, are used for the switching of data transmission and

telephone circuits used by the battery.

Section IT

TRANSMITTER AND RECEIVER CONTROLS

w 40. AzimurH TRANSMITTER—da. The azimuth instrument

M2 or DPF M2 has a motor circuit switch which con-

trols the power for the aided-tracking motor and a

TRACK-BAL switch which allows the circuit to be balanced

prior to transmitting data. The normal position of the

3. Tracking handwheel.

4. Aided-tracking motor.

5. Aided-tracking device housing.

1. Motor circuit switch.

2. Track-bal switch.

Figure 8.—Azimuth instrument M2.
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TRACK-BAL switch is at the BAL position, and it is thrown

to the TRACK position only at the order of the azimuth

receiver operator when a target is being tracked.

b. To get on target preliminary to tracking, the throw-

out lever is used in the normal manner. This does not in

any way affect the azimuth transmitter. It is important

that the aided-tracking motor be turned OFF when the

throw-out lever is used.

ce. The tracking handwheel traverses the observation

instrument and, in addition, adjusts the speed of the aided-

tracking motor. It has a neutral position, at which there is

no rate of traverse supplied by the motor. Movement of the

handwheel in a clockwise direction from the neutral position

will not only traverse the azimuth instrument to the right,

but will set up a rate at which the instrument will continue

1. Motor circuit switch.
2. Track-bal switch

3. Tracking handwheel.

4, Aided-tracking motor.
5. Aided-tracking device housing.

FicurE 9.—Depression position finder M2.
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traversing. Movement of the handwheel in a counterclock-

wise direction will traverse the instrument to the left and set

a rate at which the instrument will continue to track in

that direction.

@ 41. AzImuTH RECEIVER M13.—a. In the base of this unit

are the MOTOR CIRCUIT switch which controls the aided-

matching motor, and the BRIDGE CIRCUIT switch which

is thrown to the ON position to supply direct current to the

data transmission lines.

b. On the face of the top panel is the LINE BALance

switch which can be thrown to positions 1 and 2 during the

line balancing operation but is otherwise kept at the TRack

position.

c. Directly above the LINE BALance switch is the meter.

A central or zero position of the meter needle during track-

ing will indicate a matched condition of the hundredths

azimuth scale on the receiver with that of the azimuth

instrument. A zero position of the needle during the line

balancing operation indicates a balanced condition of the

transmission circuit.

d. The LINE BAL knobs, Nos. 1 and 2, are used when

electrically balancing the data transmission circuit.

e. The SLEW KEY is used to make large and rapid changes

in the reading of the whole degree scale. When thrown to

either the INCREASE or DECREASE position it will cause

the azimuth scales to rotate at high speed in the desired

direction.

jf. The aided-matching device built into the azimuth

receiver is a similar mechanism to that of the azimuth

instrument. The operating handwheel sets in data and

regulates the speed at which the motor will change the

azimuth scales of the receiver.
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Dial stop push button.

Line balancing knob No. 1.

Line balancing knob No. 2.

Meter

Ficure 10
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. Line balancing switch.

. Slewing key.

Azimuth scales.

. Hexagonal meshing nut.

9. Operating handwheel.
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Top view, azimuth receiver M13 and azimuth-range

receiver M12.
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B. Azimuth-range receiver M12.

1. Motor circuit switch. 1. Motor circuit switch.

A. Azimuth receiver M13.

2. Bridge circuit switch.

3. Azimuth-range change-

over switch.

2. Bridge circuit switch.

Ficure 11.—Front view, azimuth receiver M13 and azimuth-range

receiver M12.
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@ 42. AzIMUTH-RANGE RECEIVER M12.—This receiver differs

from the azimuth receiver M13 only in that it contains an

azimuth-range change-over switch, located on the pedestal

base. When the change-over switch is at the azimuth posi-

tion, the receiver will function as an azimuth receiver for

the B Az input of the computer. When the radar system

is to be employed, the change-over switch is thrown to the

range position; this adapts the receiver to receive range

data transmitted electrically from the radar station. The

potentiometer in the unit is disconnected by throwing the

switch, and a potentiometer attached to the CT shaft of the

computer is placed in operation. Range data transmitted

by the radar station will therefore be fed to the CT counter

of the computer and be controlled by the azimuth-range

receiver M12. It should be noted that a change of B Az,

made by use of the receiver, results in a change of CT as

registered on the counter.

Section IIT

OPERATION

@ 43. Ling BaLancinc.—a. When an observation station has

been assigned to track a target and provide data for an

azimuth input of the computer, and after the connection of

data transmission and telephone circuits between the ob-

servation station and the computer has been made, the first

operation to be performed is that of “line balancing.” The

receiver operator is in telephone communication with the

reader at the observation station.

b. After throwing the BRIDGE CIRCUIT switch on the

base of the receiver to the ON position, the receiver opera-

tor calls, “Set switch on balance,” to the reader at the base-

end station.

c. The observer, at the order relayed by the reader, checks

the position of the TRACK-BAL switch to make sure that

it is at the normal position of BAL,

d. The receiver operator then turns the LINE BALance

switch to position 1 and performs a balance by rotating the

LINE BALance knob marked “1,” until the meter needle

rests at the central or zero position.
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e. He then turns the LINE BALance switch to position

2 and performs a balance by rotating the LINE BALance

knob marked “2,” until the meter needle rests at the zero

position.

f. These operations are repeated until no movement of

the meter needle away from the zero position is caused

when the LINE BALance switch is thrown to position 1 or

position 2. The LINE BALance switch is then set to the

TRack position.

g. After the balancing operation has been completed, the

receiver operator orders, “Set switch on track.”

h. The reader relays this order to the observer who sets

the TRACK-BAL switch of the azimuth instrument at the

TRACK position.

i. The observer, during these foregoing operations, has

continued to track the target, employing the aided-tracking

device of the azimuth instrument to maintain the vertical

cross wire on the tracking point on the target. The line

balancing operations are in no way affected by this pro-

cedure.

@ 44. SyncHRONIzATION.—a. Immediately after the line bal-

ancing operations have been completed, and the battery

commander’s “Track” order has been received, the receiver

operator throws the MOTOR CIRCUIT switch to the ON

position and proceeds with the synchronization operation.

b. The tracking rate of the azimuth instrument con-

tinuously moves the meter needle of the azimuth receiver

away from its zero position. The receiver operator, by means

of the operating handwheel, sets a rate to maintain the

needle at its zero position. This establishes a match of the

azimuth transmitter and receiver rates and synchronizes

only the hundredths scales. However, the receiver may be

out of synchronization by any number of whole degrees.

c. To synchronize the whole degree readings with those

being continually read to him by the reader at the observa-

tion station, the receiver operator operates the SLEW KEY

until the whole degree scale checks with the azimuth being

read to him. It may be necessary to rematch the meter

needle at this time by means of the operating handwheel.
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d. The receiver operator continues to listen and syn-

chronize his readings on the whole degree scale and main-

tain the needle at a zero position. When the data continues

to check for a short period, the receiver operator reports,

“4 Az (or B Az, etc.) on target,” and continues to keep the

meter needle at zero, making any necessary adjustments to

the matching rate to accomplish this.

e. As changes take place in the tracking rate at the ob-

servation station, a like change must be made at the azimuth

receiver. Changes in the tracking rate will cause the meter

needle to move away from the zero index. The reader

should inform the receiver operator of any changes in the

target course so that the receiver operator will be prepared

to adjust the matching rate.

f. The whole degree synchronization should be checked by

the reader and receiver operator at intervals of about 2°. To

check the synchronization of the whole degree scales, the

reader will read the whole degree when the zero mark of the

micrometer passes the index on the azimuth instrument.

mw 45. Static Cueck.—a. A static check of the data trans-

mission circuits and equipment is made to check the opera-

tion of the system prior to drill or at times when the com-

puter is not being employed to track a target. This

procedure should be followed when the switchboard operator

is making periodic checks of the data transmission lines.

b. The switchboard operator makes the connection of

data transmission and telephone circuits between the ob-

servation or radar station and the azimuth receiver at the

computer. The azimuth instrument or radar equipment is

set to any convenient azimuth, and the line balancing and

synchronization operations are performed by the azimuth

receiver operator in the usual manner. The range trans-

mitter at the radar station is checked in a similar manner.

Synchronization should be checked at several readings. If

line balancing and synchronization can be performed prop-

erly with a fixed reading on the data transmitter, the system

is in order and will function equally as well with a moving

target.
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c. In a battery employing a large number of observation

stations, each of the three azimuth receivers should be con-

nected to its respective observation station, so that the static

check may be conducted simultaneously. Data transmission

circuits and equipment of all observation stations can thus

be tested in groups of three to save time.

@ 46. RECEPTION OF RANGE WITH AZIMUTH-RANGE RECEIVER

M12.—a. The operation of the receiver M12 for the recep-

tion of range data from the radar station is identical with

its operation for the reception of azimuths, except that the

synchronization operations are applied to the CT counter

to synchronize it with the ranges being read from the radar

station.

b. To place the receiver in operation for the reception of

ranges, the AZIMUTH-RANGE switch on the base is thrown

to the RANGE position.

c. The BRIDGE CIRCUIT switch is thrown to the ON

position, and the line balancing operations are performed in

exactly the same manner as for azimuth reception.

d. When the line balancing operations have been com-

pleted, the MOTOR CIRCUIT switch is thrown ON, and a

rate is set by the operating handwheel to maintain the meter

needle at the zero position.

e. The slewing key is then used to rotate rapidly the CT

counter and set on it a value in yards to match the ranges

being telephoned by the radar reader. All warning lights

must be OUT when the match of the CT values is made.

f. When the CT counter is synchronized, it may be neces-

sary to rezero the meter needle by use of the operating

handwheel. When a synchronization of ranges on the cT
counter and a match of the needle with the zero index

have been maintained for a short period, the receiver opera-

tor reports, “C range on target,” and continues to keep the
meter needle at the zero mark, making any necessary adjust-
ments to the matching rate to accomplish this.

g.The synchronization of the CT counter and range, 2

indicated on the radar unit, should be checked at regular
intervals by the receiver operator and the reader,
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Section IV

EMERGENCY METHODS OF OPERATION

@ 47. FarLure oF AIDED-TRACKING MoToR IN 'TRANSMITTER.—

The azimuth instrument M2 or the DPF M2 may be used

with manual operation in case of a failure of power or of

the aided-tracking motor. Rotation of the tracking hand-

wheel will traverse the instrument in the normal manner

without injury to the aided-tracking mechanism. Electrical

transmission of data may be maintained during manual

operation of the azimuth instruments.

@ 48. Farure or AIDED-MATCHING MorTor IN RECEIVER.—

In case of a failure of the aided-matching motor or the

power source, the receivers M12 and M13 may be manually

operated to maintain the electrical transmission of data.

The operating handwheel is rotated to maintain a match

of the meter needle with the zero index. No injury will

result to the aided-matching mechanism from manual opera-

tion.

@ 49. FarLure oF CompuTer.—da. In case of failure of the

computer, operation with the base-end data transmission

system may be continued to supply data to the plotting

room for the stand-by method of operation. If necessary,

the receiver unit may be unmeshed from the computer by

turning the hexagonal nut located on the receiver housing

directly behind the operating handwheel. The receiver may

then be operated without transmitting rotation to the com-

puter input shaft.

b. On the TI bell the operator will push the dial stop

button, which stops the azimuth scales, and telephone or

Call the azimuth reading to the proper arm setter at the

Plotting board. Upon release of the dial stop button, the

azimuth scales will return rapidly to the correct position.

@ 50. Farture or BasE-END Data TRANSMISSION SySTEM.—

In case of a failure of the base-end data transmission system,
data will be transmitted from the observation or radar

Stations to the computer by telephone. The operations of
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the base-end readers and receiver operators at the computer,

in this emergency method of data transmission, must be

coordinated to result in a continuous input of data to the

computer, approaching as closely as possible the actual

continuous data input under normal electrical data trans-

mission. A 5-second TI bell should be employed for greater

accuracy in the reading and setting of data into the com-

puter, but satisfactory results can also be obtained without

the use of a TI bell. The operating procedures, with and

without a TI bell, are as described in the following para-

graphs.

@ 51. Data TELEPHONED ON 5-SEcoND TI BELL.—a. Upon

receipt of the order, “Track,” and when telephone com-

munication with the receiver operator has been established,

the reader will read at the TI bell the azimuth appearing

on the azimuth scales of the azimuth instrument, as, for

example, “185.68.” The reader will continue to read the

azimuths on every successive TI bell. The observer will

not stop tracking on the TI bell.

b. The receiver operator will rotate the azimuth dials to

set them at the data being telephoned by the reader. When

the azimuth dials match the data being telephoned by the

reader, the receiver operator will continue rotation of the

operating handwheel to set a ‘matching rate” so that the

azimuth reading on the receiver dials will continually match

that being telephoned by the reader on the TI bell.

c. When the receiver dials continue to indicate the same

azimuth as that shown at the observation instrument, the

receiver operator will call, “On target.” Thereafter, the

reader will cease reading the whole degree reading at every

bell and read only the decimal fraction of the degree at each

TTI bell, thus, “.56, .68, .80,” etc. The reader will then call

the whole degree reading only on the first bell after the

whole degree reading has changed.

d. The procedure in reading range by the radar reader

is exactly the same as outlined for the reading of azimuths

by the azimuth reader. He will initially read the whole value

of the range in yards, for example, 18,790. When a con-
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tinuous match of the ranges on the CT counter has been

attained by the B Az receiver operator, the reader will cease

reading the whole value of the range at every TI bell and

read only the last three digits of the range, as, ‘790, 810,

830,” etc. He will read the whole value of the range on the

first TI bell after the value in thousands of yards has

changed, as, for example, “19,020.”

WM 52. Data TELEPHONED WITHOUT TI BELL.—a. The pro-

cedure in telephoning azimuth and range data to the com-

puter without the use of a TI bell is exactly the same as out-

lined above for the reading of data on the TI bell, except

that the reader will read data intermittently at approxi-

mately the same interval of time between readings as with

the TI bell.

b. The reader, in reading the data, will read that azimuth

or range which appeared on the dials at the instant he

started the reading. If, for example, the dial reads 174.45°

‘at this instant, and the reader starts to read the azimuth,

he should read 174.45°, as that azimuth was indicated at the

first sound of his voice, even though a different azimuth was

indicated at the completion of the reading.

c. The receiver operator should note the reading of the

dials at the first sound of the reader’s voice. If the value

does not agree, the receiver operator adjusts the rate of

data input to obtain synchronization,

d. In summary, it can be stated that when a regularity

of the readings is attained by the reader, the first sound of

his voice in making the readings is as effective as a TI bell.

By training the reader and receiver operator in this emer-

gency method of operation, a high degree of accuracy can

be obtained in the telephone transmission of intermittent

data to the computer.
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SEcTION I

DESCRIPTION

@ 53. GeneraL.—The output data transmission system con-

sists of the selsyn transmitters which are built into the

gun data computer M1, the selsyn receivers which are at-

tached to the gun carriages, and the connecting transmis-

sion cables. The computer has selsyn transmitters supply-

ing data to the following selsyn receivers at the guns:

azimuth receiver, fine.Azimuth indicator, gun No. 1.. fi . a
fe azimuth receiver, coarse.

Elevation indicator, gun No. 1..$1 elevation receiver, fine.
/1 elevation receiver, coarse.

Azimuth indicator, gun No. 2. S
l

Elevation indicator, gun No. 2..1 elevation receiver, fine.
{1 elevation receiver, coarse.

1 azimuth receiver, fine.

1 azimuth receiver, coarse.

@ 54. ExvectricaL Crircurts.—All electrical circuits for the

transmission of firing data and signals from the computer

to the guns pass through the main junction box located in

the plotting room. Flexible rubber-covered cables carry the

circuits from the computer to the junction box, where they

connect to the special armored cables which go to the guns.

This junction box contains three switches, one of which

controls the main power supply to the computer. The other

two switches provide a means by which power for the trans-
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mission of data to each gun may be turned on or off. The
junction box is normally attached under the “B” triangle
solver to the framework which supports the computer.
However, for easy access, it may be placed anywhere in the
plotting room,

@ 55. SicnaL Lamps.—A red signal lamp is mounted between
the coarse and fine dials of each indicator at the guns. These
signal lamps are controlled by switches on the wind com-
ponent indicator panel of the computer. When ON, they

. Signal lamp. 8. Adjusting screws cover

. Coarse azimuth scale.

. Coarse electrical pointer.

Fine azimuth scale.

- Fine mechanical pointer.

. Fine electrical pointer.N
Q
o
r
p
o
n
e

Coarse mechanical pointer.

plate.

9. Light-well cover plate,
coarse dial.

10. Light-well cover plate, fine
dial.

11. Mechanical pointer drive
shaft leading to adjust-

able coupling.

Ficure 12—Azimuth indicator.
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indicate that the data being transmitted from the computer

to the indicators at the guns are satisfactory, and that the

data may be used to fire.

@ 56. Apptyinc Data to Guns.—A follow-the-pointer sys- :
tem of applying data to the guns is employed with the out-

put data transmission system. Data, which are transmitted

automatically and electrically by the transmitters in the

computer, position the (inner) electrical pointers on the in-

dicators. The indicators likewise contain (outer) mechanical

pointers which are connected by gearing to the elevating

8. Adjusting screws cover. Signal lamp.2}

2. Coarse elevation scale. plate.

3. Coarse mechanical pointer. 9. Light-well cover plate,
4. Coarse electrical pointer. coarse dial.

5. Fine elevation scale. 10, Light-well cover plate, fine

6. Fine mechanical pointer, dial.

7. Fine electrical pointer. 11. Adjustable coupling.

Figure 13.—Elevation indicator.
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or traversing mechanisms of the guns. To set the guns to

the data being transmitted from the computer, it is neces-

sary to match the mechanical pointers to the electrical

pointers by traversing or elevating the guns, as the case

may be. The guns are thus set at the proper data de-

termined by the computer. When setting the gun in azimuth

or elevation, the operator first roughly matches the coarse

receiver dials and then brings the fine mechanical pointer

into coincidence with the fine electrical pointer.

SEcTIon II

ORIENTATION

@ 57. GENERAL.—a. Orientation of the gun battery is divided

into two parts: one, orientation in azimuth; two, orientation

in elevation.

b. Before orienting the guns, it is essential that calibra-

tion fire will have been completed and calibration correc-

tions determined which, when applied to the individual guns,

will cause both guns of the battery to shoot alike in range

and parallel in azimuth.

@ 58. SELECTION OF REFERENCE PIECE.—In general, gun No. 1

is selected as the reference piece for the application of a

calibration correction for muzzle velocity difference.

@ 59. ORIENTATION IN AzIMUTH.—a. A gun is oriented in

azimuth when the mechanical pointers on the indicator in-

dicate the azimuth at which the bore of the gun is pointing,

plus or minus the calibration correction.

b. The azimuth of the bore may be obtained either by

boresighting the gun on an orienting point the azimuth of

which is known or by using a transit set up over a known

point.

ec. A calibration correction for azimuth may be applied at

the time the gun is being oriented by the application of an

angular correction to the mechanical pointers of the azimuth

indicator.
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d. Assuming that a gun is to be oriented by boresighting —

on an orienting point the azimuth of which is 159.60°, and

that a calibration correction is to be applied to make the —

gun shoot 0.15° to the RIGHT, the procedure should be as

follows:

(1) Insert the boresight in the breech of the gun (the

primer vent is used if the gun has no boresight) and affix

the cross wires to the muzzle.

(2) Traverse the gun until the cross wires are centered

on the orienting point.

(3) Subtract 0.15° from the orienting point azimuth of

159.60° to give the reading of 159.45° which must be indi-

cated by the mechanical pointers when the bore is sighted

on the orienting point.

(4) Loosen the clamping screw of the adjustable coupling i

on the shaft which drives the mechanical pointers. Te

(5) Rotate the adjusting screw of the adjustable coupling

until the mechanical pointers indicate an azimuth of 159.45°.

(6) Tighten the clamping screw. . :

(7) With the bore sighted on the orienting point, check —

the reading of the mechanical pointers which should indi- i

cate 159.45°.

e. If the calibration correction had been applied to make -
the gun shoot to the LEFT, the correction would have been

added to the azimuth of the orienting point, and the me- —
chanical pointers would have been set to indicate an

azimuth of 159.75° when the piece was boresighted on the

orienting point.

@ 60. ORIENTATION IN ELEvATION.—d. A gun is oriented in 3

elevation when the mechanical pointers on the indicator —

indicate the quadrant elevation of the axis of the bore, plus Ki
or minus the calibration correction.

b. The quadrant elevation of the axis of the bore is ob- ‘9

tained by the use of a clinometer. _ eee

c. The simplest method by which calibration corrections FS
for muzzle velocity difference may be applied to a gun is
by means of a flat angular correction applied to the me ~
chanical pointer of the elevation indicator at the time the ;
gun is being oriented. i
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d. Assuming that a calibration correction for muzzle

velocity difference of plus 5 mils in elevation is to be applied

to a piece, the procedure should be as follows: :

(1) Elevate the gun to a convenient elevation such as

300 mils and check the elevation with a clinometer.

(2) Subtract the 5-mil plus correction from 300 mils to

give a value of 295 mils which must be indicated by the

mechanical pointers when the gun is set at 300 mils of ele-

vation. "

(3) Loosen the clamping screw of the adjustable coupling

on the shaft which drives the mechanical pointers.

(4) Rotate the adjusting screw of the adjustable coupling

until the mechanical pointers indicate an elevation of 295

mils. Pa

(5) Tighten the clamping screw. —

(6) Check the reading of the mechanical pointers at

295 mils with the gun elevated to a clinometer reading of

300 mils.

e. If the calibration correction had been minus 5 mils

in elevation, the correction would have been added to the

mechanical pointer reading; thus the pointers would have

indicated a reading of 305 mils when the gun was elevated

to 300 mils.

Section III

SYNCHRONIZATION

@ 61. GenerAL.—The data transmission system is in syn-

chronization when the receiver dials on the guns indicate

the same data as those on the transmitter dials in the com-

puter. Synchronization is an entirely separate process from

orientation and will be performed after orientation. It

Should seldom be necessary to synchronize after the initial

adjustment has been made, but, primarily as a precaution

against faults, the synchronization should be checked peri-

Odically and prior to drill.

@ 62. AzimuTH InpIcaToRS—The electrical pointers at the

Suns are said to be synchronized with the azimuth trans-

mitter dials at the computer when the dials indicate identical
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readings at all azimuths. If there is a difference between

the data sent and the data received, synchronization may

be accomplished by the following procedure:

a. Energize the data transmission system.

b. Set the azimuth transmitter dials so that they read

any convenient azimuth.

c. Traverse the gun so that the mechanical pointers on

the indicators are set to the same azimuth reading as the

transmitter dials at the computer.

d. Unserew the cover plate on the indicator housing to

gain access to the two slotted head adjusting screws. One

screw will adjust the coarse dial electrical pointer and the

other the fine dial electrical pointer.

Ficure 14.—Adjusting electrical pointer.

e. Using a screw driver, turn the adjusting screws until
both the coarse and fine dial electrical pointers match the

mechanical pointers.

f. Replace the cover plate.
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g. After the operations described have been performed,

change the transmitter dial readings to check the synchroni-

zation at two other widely separated azimuths. If the dials

indicate the same readings at the latter two checking azi-

muths, the system is in synchronization. If the dials do not

indicate the same readings at all checking azimuths, a fail-

ure in the data transmission system is indicated.

TM@ 63. ELEvATION INnpIcATORS.—a. The electrical elevation

pointers at the guns are said to be synchronized with the

elevation transmitter dials at the computer when the dials

indicate indentical readings at all elevations.

b. If there is a difference between the data sent and the

data received, synchronization may be accomplished by ex-

actly the same procedure outlined for synchronization of the

azimuth dials, except that the check is made between the

elevation indicators on the guns and the elevation trans-

mitter dials on the computer.

SEcTION IV

OPERATION

@ 64. Dutres or Gun PornterR.—When the computer is

transmitting data for a moving target, the electrical azimuth

pointers will have a definite rate of movement. The gun

pointer, who will set the gun in azimuth, must achieve a

“matching rate” of movement of the gun so that the match

of the mechanical and electrical pointers will be maintained

constantly. The movement of the gun in matching the

pointers should be as smooth as possible. The electrical

pointers must not be allowed to move away from the me-

chanical pointers so that the gun must be moved in “jumps”

to create a match. The matching of the pointers must be

maintained continuously throughout the tracking of the

target and should not be interrupted after the gun is fired.

@ 65. Duties oF THE ELEVATION SETTER.—Because the guns

are depressed for loading, the elevation setter will be re-

quired to rematch the pointers when elevating the gun after

each loading. As the guns are continuously laid in azimuth,
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they may be fired immediately upon matching of the eleva-._
tion pointers, without waiting for a TI bell. The elevation —

data will assume a definite rate of change, resulting in a

continuous movement of the electrical pointers. This move-

ment will be fairly constant and will continue while the

gun is depressed for loading. The elevation brakes on the

gun must be set before the piece can be fired. Setting the

elevation brakes of the gun will result in a stoppage of move- ~

ment of the mechanical pointers. In order that the gun

may be fired at the instant the electrical and mechanical

pointers of the elevation indicators are in coincidence, and

with the elevation brakes of the piece set, the procedure

in setting the gun in elevation will be as follows:

a. The elevation setter will note the direction and rate

of movement of the electrical pointers.

b. At the order, “Elevate,” by the gun commander, the ele-

vation setter will elevate the gun to match the coarse pointers

approximately and set the fine mechanical pointer ahead

of the electrical pointer so that sufficient time for setting

of the elevation brakes is allowed before the fine electrical

pointer will move into coincidence with the fine mechanical

pointer.

c. The elevation brakes will then be set.

d. At the instant the fine electrical pointer matches the

fine mechanical pointer, the elevation setter will, at the dis-

cretion of the battery commander, either fire the gun by the

electric firing magneto or indicate by arm or voice signal

that the piece should be fired.

SECTION V

EMERGENCY METHODS OF OPERATION

@ 66. GeNERAL.—In case of a failure of the output data

transmission system, the computer may be continued in

operation, The data will be telephoned to the guns on a

10-second TI bell and set on the guns by traversing or ele-

vating the pieces until the mechanical pointers indicate the
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proper readings on the azimuth or elevation scales of the

indicators. A dead time of 10 seconds is set into the com-

puter for this method of operation.

@ 67. PRocepURE IN PLotrinc Room.—Additional operators

will be stationed at the transmitter dials of the computer

and connected by telephone to the gun pointer or elevation

setter of each gun. At the TI bell, the operators at the trans-

mitter dials will read the data indicated on the dials. In

case II firing, only elevation data will be read from the trans-

mitter dials. The deflection will be read from the deflection

degrees counter and telephoned to the gun pointers at

both G, and G, on every TI bell.

68. Duties or Gun PornteR.—4d. In case III firing, the gun

pointer receives the data telephoned from the plotting room

on the TI bell and traverses the gun until the mechanical

pointers indicate the data on the azimuth scales of the in-

dicator. The gun will thus be laid in azimuth and may’ be

fired on the next bell.

b. In case II firing, the gun pointer tracks the target with

the telescope. When he receives the deflection telephoned

from the plotting room on the TI bell, he sets it on the

deflection scale of the sight. He brings the cross wires of

the telescope on the target and tracks it until the next TI

bell. The gun is then fired on the succeeding TI bell. This

procedure is necessary due to the fact that angular travel

of the target during dead time is included in the compu-

tation of the deflection angle.

@ 69. Duties or ELrvaTIoN Serrer.—da. The duties of the

elevation setter are identical in case III or case II firing.

b. When the gun is loaded and the order to elevate has

been received, the elevation setter will set the gun to the

data received on the last TI bell by elevating the gun so that

the mechanical pointers indicate the data on the mil scales

of the elevation indicator.

c. The piece may now be fired on the next TI bell.
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Section I

GENERAL

@ 70. GeneraL.—a. This chapter concerns the various

methods of operation by which the gun data computer M1

can be employed. In addition, it covers the preparation of

situation charts and tabulated situation data, the purpose

of which is to coordinate the operations of all personnel in

setting up the computer to bring fire on a target. A study

of this chapter before entering upon an examination of the

drill tables will be an aid in understanding the purpose of

the various individual operations listed for each method

of operation.

b. It should be noted that regardless of the method of

operation, the procedure by which the computer determines

firing data, with ballistic and gun parallax corrections, is

the same in all methods of operation. Fire adjustment cor-

rections are placed in the same manner in all methods of

operation except airplane fire control. The special means

by which fire adjustment corrections are applied in air-

plane fire control are covered in section VII.
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Section II

SELECTION OF B STATION

@ 71. Sizz or ANGLES.—The accuracy of target position data,

obtained from the solution of any of the basic triangles by

the computer, is directly affected by the size of the angles

formed at any point of the triangles. For the accurate me-

chanical solution of the position finding problem, it is re-

quired that none of the triangles which are being solved

contain an angle less than 10°.

@ 72. “B” TRIANGLE ANGLES.—Under normal conditions of

operation, with base lines of adequate length between those

observation stations assigned to do the tracking, it is not

probable that an angle smaller than 10° will be developed in

either the “A” or “C” triangles. However, if the B station

selected for a position finding problem should be too close to

G,, it is possible that the “B” triangle may develop angles

under the minimum for accuracy.

@ 73. “B” TRIANGLE BaseE.—Care should be taken in the

designation of an observation station or known point as the

B station that the resultant base of the “B” triangle, which

lies between G, and the B station, be of sufficient length to

obtain angles above the minimum for accuracy at all points

of the ‘“B” triangle.

Section III

HORIZONTAL BASE SYSTEM

@ 74. StaTION Desicnations.—In the horizontal base method

of position finding, either the “A” or “C” triangle solver can

be used in conjunction with the “B” triangle solver, and the

base-end data can be had from any two adjacent observation

stations. Any one of the observation stations in the system

can be designated A, B, or C, depending upon which input

is to take data from that station.

@ 75. Base-END Data For ComputTeR.—If the ‘A’ triangle

solver is to be used, the length and azimuth of the base line

between the stations designated A and B are set on the
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BASE AB and AZ AB counters which are located on the

“A” triangle solver panel. The length and azimuth of the

base line between G, and the B station are set on the BASE

G,B and AZ G,B counters located on. the “B” triangle solver

panel. At this point the computer is ready to use base-end

data. The azimuth from the A station to the target is set in

by the A Az receiver, and the azimuth from the B station to

the target is set in by the B Az receiver. With this input

data, the “A” triangle solver will solve for the side BT, which

will be indicated on the BT counter and will also displace the

indexes of the BT I MATCH dial.

@ 76. SOLUTION oF PRESENT AzImMuTH.—For the solution of

the present azimuth (A,), the operator will set in A, with

the A, handwheel until a match of the BT I MATCH dial

indexes occurs with no warning lights on. He then sets in
e

an R,A, azimuth rate to maintain a match of the BT I

MATCH dial indexes without further movement of the A,

handwheel and continues this procedure until the BT I

MATCH dial remains matched. A, is now continuously

registered on the A, counter.

@ 77. SOLUTION OF PRESENT RaNcE.—For the solution of the

present range (R,), the operator sets in R, with the R,

handwheel until a match of the R, MATCH dial indexes

occurs. He then sets in an R, range rate to maintain a
match of the indexes in the same manner as for the BT I

MATCH dial. R, is now continuously indicated on the R,

counter,

@ 78. To OstaIn Tarcet Course.—To obtain the target’s

course and speed, the operator creates a match of the R, and
e

R,A, rate dials on the target position generator panel,

matching the indexes on the inner rings against the indexes

on the outer rings. When both dials have been matched

simultaneously by manipulation of the COURSE and SPEED

handwheels, the solved course and speed will be indicated

on the COURSE and SPEED counters.
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@ 79. TRIANGLE SOLVER CHANGE-OvERS.—During tracking

with the “A” triangle solver, the length and azimuth of

the base line between the stations designated as C and B are

set into the “C” triangle solver by the BASE CB and AZ CB

counters. The “C” triangle solver is thus made ready to take

over the tracking of the target when the A station loses visi-

bility and the “A” triangle solver becomes ineffective. As the

B station target azimuths are already an input to the com-

puter, only the C station azimuths are required for a solu-

tion of the “C” triangle. When the C station target azimuths

are fed to the “C” triangle solver, the side BT is computed

and goes to the BT II MATCH dial where it offsets the in-

dexes. To change over from the “A” triangle solver to the

“CO” triangle solver requires only that the A, operator match

the BT Il MATCH dial instead of the BT I MATCH dial.

When the A station loses visibility and flow of data ceases,

the change-over may be effected instantly.

Section IV

TARGET RELOCATION

@ 80, DeriniTion.—In a situation where the A and B sta-

tions are tracking a target and the C station observer is un-

able to see the target, azimuth of the target from the C

station may be solved by the computer with the view of

placing the C station observer “on target.” This operation

is called “target relocation.”

@ 81. TarceT RELocation.—To accomplish target relocation,

the C Az operator creates a match of the BT IT MATCH dial

by setting in C Az. When a match of the dial has been at-

tained with warning lights OUT, the C Az indicated on the

C AZ counter is the solved azimuth from the C station to

the target. The C Az operator then sets a rate on the C Az

receiver to maintain a match of the BT II MATCH dial in-

dexes, and the solved C Az will be continuously indicated

on the C AZ counter. This is telephoned at intervals to the

C station observer, who by setting his instrument at the

solved azimuth can locate the target. It is possible for an
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observer to be put “on target” in this manner when he would

have been unable to find it otherwise. Should the C and B

stations be tracking a target, relocation for the A station

target azimuth may be accomplished in the same manner

by the A Az operator, who will match the BT I MATCH dial,

SECTION V

VERTICAL BASE SYSTEM

@ 82. GeneraL.—The base-end data consist of azimuth and

range from a single observation station equipped with a de-

pression position finder. From the viewpoint of the capabili-

ties of the computer, the azimuth may be fed to any one of

the A, B, or C inputs, and either the “A” or “C” triangle

solver may be employed to obtain firing data in conjunction

with the “B” triangle solver. However, as the “C” triangle

solver is designed for the reception of electrically transmitted

ranges from the radar station, it should be left free for

possible employment of radar, and the “A” triangle solver

should be used for vertical base tracking. It must be re-

membered that vertical base operation is an auxiliary sys-

tem, used when visibility is so poor that the target can be

seen from one observation station only. Under such condi-

tions, there are two possible situations which may develop

in regard to target visibility. The visibility may improve

so that horizontal base operation may be entered upon, or it

may become so poor that the target will become totally

obscured and radar operation is the only method possible.

Both possibilities must be kept in mind in setting up the
computer for the vertical base system.

W@ 83. USE oF TRIANGLE SoLvers.—The triangle solvers are

prepared for tracking by setting in base line orientation data,
as in the horizontal base system. Figure 15 shows one

method of employing the triangle solvers for vertical base

operation. The depression position finder has been assigned
as the B station. There is a base line on either side of the

B station, and, for this reason, both the “A” and “C” triangle
solvers will be set up with the orientation data for these
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base lines. Orientation data for base line AB are set into

the “A” triangle solver and orientation data for the base

line CB are set into the “C” triangle solver. The B Az

operator will receive target azimuths, and the A Az opera-

GI
BASE LINE CB DATA SET IN “C"SOLVER

G Az SOLVED BY TARGET
RELOGATION‘

"a" TRIANGLE

A_Az SOLVED BY MATCHING

BT RANGES

BASE LINE AB DATA SET IN "A" SOLVER

ts B STATION AZIMUTHS TO B Az INPUT

sB STATION RANGES TO A Ax INPUT

Ficure 15.—Employment of triangle solvers in vertical base

operation.

tor will receive target ranges from the B station. The

“A” triangle solver will be used to locate the target's posi-

tion. The “C” triangle solver will be held as an auxiliary

and can be used in a change-over to the horizontal base

system should the target become visible to the C sta-

tion observer. Should the target become visible to the A

Station observer, a change-over to horizontal base operation

with the “A” triangle solver can be made. Target relocation

is performed by the C Az operator who attempts to place

the C station observer on target. The A Az operator is un-

able to telephone the solved A Az directly to the A station

Observer, as he is in telephonic communication with the B

Station in order to receive ranges. However, the chief of

Section, or a member of the detail designated by him, should
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at intervals read the A Az from the A AZ counter and tele-

phone the data to the A station observer from another tele-

phone connected through the switchboard. The computer is

not necessarily limited in the assignment of the DPF sta-

tion as the B input of the computer. The DPF may be as-

signed as the A or C station as well. A brief summary of the

operations performed by the input operators after base line

orientation data have been set into the computer is shown

in the following table:

DPF at No. 1 operator No. 3 operator No. 4
operator

A station ..) Sets in A Az ....) Matches BT II Sets in value

MATCH dial. of AT.

B station ..| Sets in value |Matches BT II Sets in B Az.

of BT. MATCH dial.

C station ..| Matches BT I | Sets in C Az..... Sets in value

MATCH dial. of CT.

B station Matches BT I |Sets in value of Sets in B Az.

(alternate MATCH dial. BT.

method).

@ 84. TotaL OsscuREMENT.—If total obscurement of the

target appears imminent, the C Az operator may cease target

relocation operations and set up the “C” triangle solver with

orientation data for the radar base line and start tracking

while tracking is still in progress with the “A” triangle

solver. When the change-over to radar operation is made,

it can thus be effected with a minimum loss of time.

@ 85. SOLUTION oF TarGET Positron.—Assuming a situation

such as the one shown in figure 15, the target azimuth from

the B station is the B Az input. The ranges from the B

station are telephoned by the reader to the A Az operator.

The A Az operator sets in A Az until the ranges as read

by the reader appear on the BT counter with the warning

lights OUT. He then sets in a rate on the A Az receiver

so that the range on the BT counter is continuously correct.
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By these operations, the “A” triangle solver has solved for

the side BT which offsets the indexes of the BT I MATCH

dial. Another solution obtained is the A Az which will be

continually indicated on the A AZ counter. This A Az is tele-

phoned to the A station observer in the manner previously

explained. The operations of the A, and R, operators, and

the course and speed operator follow exactly the same pro-

cedure as that outlined for horizontal base operation.

SecTIon VI

RADAR SYSTEM

@ 86. OPERATION WiTH Rapar Data.—Operation of the com-

puter with radar data is similar to operation with the

vertical base system. The data consist of azimuth and range

from a single station. Provision is made for the electrical

transmission of radar ranges to the CT counter, which is

controlled by the B Az receiver. For this reason, when elec-

trical transmission of data is used, the radar station must

always be designated as the C station, and the “C” triangle

solver must be employed.

@ 87. SELECTION oF BasE Line.—A base line between the C

(radar) station and a B station must be selected and its

orientation data set into the “C” triangle solver. The orien-

tation data for the base line between G, and the B station

are set into the “B” triangle solver. The B station selected

should be one in the system near the target so that, while

radar operation is being conducted, the “A” triangle solver

can be set up for the base line between the B station and an

adjacent station. This adjacent station is then designated

as the A station with the view of a change-over to horizontal

base operation should the target become visible to the shore

observation stations.

@ 88. SoLuTIoN or TarGeT PosiTiIon.—The radar azimuths

are transmitted to the C Az receiver. The B Az operator, to

adjust the B Az receiver for the reception of ranges, sets a

switch located in the-pedestal of the receiver to the RANGE
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position. He synchronizes the CT counter to the ranges tele-

phoned from the radar station and sets a rate on the B Az

receiver to keep the meter needle zeroed. (The warning

lights must be OUT when the CT counter is synchronized.)

The CT counter will then indicate continuously the correct

ranges transmitted from the radar station. By these opera-

tions the “C” triangle solver computes the side BT, which

is fed to the “B” triangle solver where it offsets the indexes

of the BT II MATCH dial. From this point on the operations

are identical with horizontal and vertical base operation.

Section VII

AIRPLANE SPOTTING

@ 89. GenERAL.—Under conditions of poor visibility, as the

case would be when operation is by the radar system, it is

obvious that due to the inability of shore observation stations

to observe the fire, fire adjustment by the ordinary methods

is not possible. However, if an airplane is available to spot

the fire, the airplane spotting board provides a means for

fire adjustment by the magnitude method. This method

employs the airplane spotting board and the range and

lateral fire adjustment boards and is limited in accuracy

only by the precision with which the airplane observer can

report the deviations of the splashes from the target. The

spotting boards M7 or M3 will not be used in this method

of fire adjustment.

m 90. LareraL Corrections.—The deviation of the center of

impact of a salvo is reported by the airplane observer and is

plotted on the face of the airplane spotting board in the

normal manner, The lateral correction is obtained from the

sliding scale in reference numbers with a normal of 10.0 and

can be plotted directly on the lateral fire adjustment board.

The rules of lateral fire adjustment by the magnitude

method will then be applied and corrections will be placed
in the computer by means of the A, SPOT handwheel and
reset dial.
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@ 91. Rance Correctrons.—The range deviation is de-

termined as a linear deviation in yards, with an over or short

sensing. The normal for the range corrections on the air-

plane spotting board is 10,000, and the sense and magnitude

of the deviation in yards can be computed mentally by the

operator. The percentage of the deviation in range and its

conversion to reference numbers can be computed quickly

by the range fire adjustment board operator on the slide rule

which is part of the M1 fire adjustment board. The de-

viation in reference numbers is then plotted on the board

so that it is converted to a correction. The adjustment of

fire according to the rules for the magnitude method is then

followed. Percent range corrections are applied to the com-

puter by means of the % RANGE SPOT handwheel and

counter.

Srcrion VIII

AIRPLANE CONTROL

@ 92. GeneraL.—The airplane control method of position

finding is the least satisfactory of the various methods of

operation. However, its inclusion in this manual is believed

essential to complete coverage of the service of the computer.

The airplane observer must transmit by radio data from

which the approximate range and azimuth from the battery

to the target are obtained. No use is made of the triangle

solvers in locating the target’s position, as the A, and R,

for which they solve are received directly from the airplane

observer.

@ 93. SETTInc EstrmaTep RANGE AND AzimuTH.—The esti-

mated range is set in by the R, handwheel and registers on

the R, counter. The estimated azimuth is set in by the 4,

handwheel and will be indicated on the A, counter. Once

the initial setting of these values has been made, they are

not changed by the handwheels.

@ 94, Serrinc Estrmatep Course and SpEED.—The estimated

course and speed of the target are set in on the target course

and speed counters. These values position the inner rings
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e

of the R, and R,A, rate dials. The A, and R, operators
continually match the indexes on the outer rings of the

rate dials against the indexes on the inner rings through-

out operation. The TIME switch must not be turned ON

until after the correct settings of A,, R,, target speed, and

target course have been made, and the match of the R, and
e

R,A, dials has been accomplished.

@ 95. Spor CorrEectTions.—Target course and A, position

the airplane spotting board which is used for the adjustment

of fire. A detailed description of the operation of the air-

plane spotting board will be found in chapter 5. The A,

and R, spot corrections are all the fire adjustment correc-

tions necessary to operate under this method. The spotting

board M7 or M3 and the fire adjustment boards will not be

used. The A, and R, SPOTS, being continually set in, will

correct the errors in the original estimates of A, and R,

and will bring the center of impact on the target if the

airplane observer’s estimation of the target’s course and

speed have been correct.

@ 96. Use or TRIANGLE SOLVERS.—The triangle solvers should

be set up with orientation data for those base lines nearest

the target and used for a series of target relocation opera-

tions. The solved target azimuths for the observation sta-

tions are telephoned to the observers to keep them “on

target,” with the view of commencing normal tracking

should visibility improve so that the target can be seen.

The individual operations for target relocation under air-

plane control are explained in the drill tables in the

appendix.

SECTION IX |

GENERATED CONTROL

m@ 97. Use To Supp.y Data—a. While generated control is

not a method of position finding, it must be considered in

conjunction with the various methods outlined in this sec-

tion. It is essentially an emergency measure, the purpose of
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which is to maintain a flow of data to the guns if, for any

one of a number of reasons, the triangle solvers become in-

effective. It may be used when data from the observation

stations cease, due to temporary obscurement of the target,

or it can be used during the time that orientation data for

new base lines are being set into the computer. It must be

borne in mind that generated control may be entered upon

only when an A, and R, and the course and speed of the

target have been determined by previous tracking. It should

| be remembered also, that data transmitted to the guns when

under generated control will be correct only so long as the

_ target does not change course or speed.

b. Having solved for A, and R, and having determined the

target’s course and speed, to enter generated control, the

| course and speed operator leaves the course and speed

counters at their last solved positions and makes no further

adjustments to the settings. The R, operator makes no

changes to the last solved R,, as indicated on the R, counter,

| but continuously matches the outer ring index of the R,

rate dial to the index on the inner ring. The A, operator

makes no changes to the last solved A,, as indicated on the

A, counter, but continuously maintains a match of the index

on the outer ring of the RA, rate dial against the index
on the inner ring. In this manner the last solved R, and A,

| will continuously change according to the range and azimuth

rates established by the last solved course and speed of the

target. If generated control is entered upon because of target

obscurement, target relocation operations may be made to

keep the observers “on target.”

Section X

SITUATION CHARTS

@ 98. GeneRAL.—Regardless of how well trained and efficient

the operating personnel may be in the actual operations of

tracking a target with the gun data computer M1, unless the

| instrument can be rapidly and correctly set up for operation

when a target is initially assigned, many of the advantages

fained by its use are lost. When a target is assigned to the
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battery, it must be realized that, until reports on target

identification and visibility are received by the battery com-

mander from the observation stations, there may be no

means by which the battery commander can determine

which base lines and method of operation should be used.

However, once these reports are received, and the battery

commander makes the decision regarding employment of

base lines and method of operation, a great many operations

must be made simultaneously to set the computer up for

tracking. Telephone and data transmission lines must be

connected, orientation data for the selected base lines must

be set into the triangle solvers, the spotting board must

be oriented for the spotting base line, and communications

between it and the spotting stations established. It is obvious

that to issue verbal instructions to each individual operator

at the time the target is assigned to the elements of the

battery would result in great confusion and loss of time,

especially under the stress of an engagement with the enemy.

Therefore, some means must be provided by which the com-

puter and associated equipment can be set up rapidly and

correctly to track a target in any part of the field of fire, by

any of the methods of operation. A solution to this problem

is the preparation of situation charts and tabulated instruc-

tional data for the operating personnel.

@ 99. EXAMPLE oF SITUATION CHaRT.—Figure 16 shows a situ-

ation chart designed for a fictitious but typical battery in-

stallation. It will be noted that there are eight observation

stations, of which three, B’, B‘, and B’, are equipped with

depression position finders. The numbers enclosed in circles

represent the numbers of situations for horizontal base

operation. Regardless of where the target may be in the

field of fire, and whatever its direction of travel, it may be

tracked utilizing one of the nine situations provided for

operation with the horizontal base system. The numbers 10,

11, and 12, enclosed in the rectangles, indicate vertical
base operation with the depression position finders at the

adjacent observation stations. Two situations, 13 and 14,

are provided for radar operation with data from R’, the
radar station. While the radar station can track a target
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SITUATION CHART

For initiol employment of

trigngle solvers. in assignment

of torget

RADAR

NORTH AREA

iy

Botlery Brown

G, (OP)

—
 
a

Horbor Defenses

of

SMITH BAY

Wictitious}

RADAR

SOUTH AREA

‘4

Symbols used:

Situation number and designating directionsymbol

of travel of target, horizontal base operation.

tH Situation number and symbol designating direction of
travel of target, vertical base system.

Radar station.

(w) Observation station with depression position finder
V_> Observation station.

Ficure 16.—Situation chart for harbor defenses of Smith Bay

(fictitious)
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anywhere in the field of fire, two situations are necessary

so that a B station may be selected which is near the target,

regardless of whether it is in the north or south area of

the field of fire.

@ 100. Use or Srrvation Data Carps.—The battery com-

mander will receive reports from the observation stations

relative to visibility, and locate the target on his situation

chart. He will decide which method of operation to use and,

from the location and direction of travel of the target, decide

which situation number to order. Tables II to VII illustrate

the tables of tabulated instructional data, called situation

data cards, prepared for the use of the switchboard, com-

puter panel, and spotting board operators, When a situation

order is received from the battery commander, all operators

concerned with the setting up of orientation data and com-

munications refer to their situation data cards and carry

out the instructions listed for that situation.

@ 101. MerHop or CHANGING BAsE Lines.—The situations ,

listed on the chart are for the initial employment of the

triangle solvers in any given target situation. As the target

moves through the field of fire and the limits of visibility

of the tracking observation stations are reached, it will be

necessary to change base lines by setting up a new situation.

The target is again located on the situation chart, and a

situation number is ordered as though the target were

being assigned for the first time. Generated control should

be ordered before situations are changed to maintain the

transmission of firing data to the guns during the change-

over period.

@ 102. EmpLoyMeENtT or “A” anp “C” TRIANGLE SOLVERS.—In

almost every situation there are two phases. Either the “A”

or “C” triangle solver is employed in the initial phase for

tracking the target, with the other triangle solver held as

an auxiliary, ready to take over tracking in the second

phase when visibility is lost by one of the observation sta-

tions used for the initial tracking. Instructions are listed for

each operator for the first and second phases of every situa-
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tion, informing him whether he is to track or relocate. The

switchboard operator is informed by his situation data card

of the changes which must be made in the spotting board

communications when the spotting base line is changed for

the second phase of a situation.

@ 103. ExampLe or Use or Situation Data Carps.—d. To

understand the use of the situation data cards, assume that

a target has been assigned to the battery, and that the target

has been assigned to the observation stations by the battery

comman¢er as being in the south area, traveling right to left.

All observation stations covering that area search for the

target. Reports from the observation stations indicate that

the target is visible to the observers at B* and B*. Since the

battery commander, in locating the target on the situation

chart, knows that the direction of travel is toward B’*, he

orders, “Situation two.”

b. At the receipt of the situation order, the operators refer

to their situation data cards and carry out the following

simultaneous operations for the situation which assigns B’

as the A station, B’ as the B station, and B‘ as the C

station.

(1) No. 18, switchboard operator, connects data transmis-

sion and telephone lines from B* to A Az, B* to B Az, and B'

to C Az. He connects telephone lines from S" to No. 13 spot-

ting board operator and S* to No. 14 spotting board operator.

(2) No. 1, A Az operator, sets orientation data for the base

line AB into the “A” triangle solver panel. His instructions

indicate that he will track in the initial phase of the situa-

tion.

(3) No. 2, A, operator, sets orientation data for the base

line G,B into the “B” triangle solver panel. His instructions

are to match the BT I MATCH dial in the first phase of the

situation.

(4) No. 3, C Az operator, sets orientation data for the base

line CB into the “C” triangle solver panel. His instructions

indicate that the “C” triangle solver will be held as an auxili-

ary and that he is to relocate for C Az should the C station

(B*) observer be unable to see the target.
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(5) No. 4, B Az operator, has instructions which indicate

that he is to track during both phases of the situation.

(6) No. 12, spotting board operator, supervises the setting

of orientation data for the spotting base lines between G,

and the spotting stations S* and S* into the spotting board

M7 or M3.

ec. When tracking has progressed and the target has

reached a point where it is becoming obscured to the A

station (B’) observer, but is visible to both the B station

(B’) and C station (B‘) observers, the range officer will

order, “Change to ‘A’ (or ‘C’) triangle solver.” At this order,

the operators will follow the instructions listed for the second

phase of situation two.

(1) No. 18, switchboard operator, disconnects the spotting

telephone lines and connects S‘* to No. 13 and S* to No, 14.

(2) No. 1, A Az operator, relocates to keep A station (B*)

observer on target in case target should turn and retrace

course.

(3) No, 2, A, operator, ceases match of BT I MATCH dial

and matches BT II MATCH dial.

(4) No. 3, C Az operator, tracks.

(5) No. 4, B Az operator, tracks.

(6) No. 12, spotting board operator, supervises the set-

ting in of orientation data for spotting base lines between G,

and spotting stations S*’ and S‘ as called for by second phase

of situation two.

d. The foregoing operations of the operating personnel

should be followed by the checking of all operations with the

tabulated situation data cards for each individual.

e. It can be seen that as a means of coordinating the

operations of setting up the computer and associated equip-

ment to track a target, the situation chart and tabulated

situation data cards for the operating personnel are of

primary importance. The situation chart presents a graphi-

cal method of enabling the battery commander to select the

method of operation and employment of base lines, and the

situation data cards allow each operator to perform rapidly

and accurately the operations required of him at the assign-

ment of target in setting up the computer to track it. Con-
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ditions governing the preparation of a situation chart

may vary with the battery installation, but the general

form outlined in this section should be followed.

TaBLE I—Base line orientation data

FOR “A” AND “C” TRIANGLE SOLVERS

Stations Length Azimuth Back azimuth
(yards) (degrees) (degrees)

B B 9,465 197.53 17.53
B Bs 9,087 196.87 16.87
BS Ba 8,796 173.46 353.46
Bt BS 8,659 133.84 313.84
BS BS 16,732" 184.38 4,38
Bs Br 9,858 220.82 40.82
B BS 8,953 205.67 25.67

FOR “B” TRIANGLE SOLVER, GB

Stations Length Azimuth
=" (yards) (degrees)

G Bt 30,564 358.24
a B 22,051 349.62
Gy Bs 14,671 332.69
Gh Bs 7,124 307.74
a Bs 1,758 163.19

Gy Bs 18,229 182.73
Gy B 26,643 195.42
a BS 35,387 198.67

RADAR BASE LINES FOR “C” TRIANGLE SOLVER

Stati Length Azimuth
ard (yards) (degrees)

OBR 29,105 194.36,
fe i 19,235 350.39

*The base line between B® and B® is not used due to its excessive length. The use of base
lines between observation stations longer than 10,000 yards is not recommended,
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TasBLe II.—Situation data, switchboard, operator No, 18

SITUATION HORIZONTAL BASE

No. | AAz | BAz | CAz

Spotting first phase Spotting second phase

Operator Operator Operator Operator
13 14 13 4

1 B Be B
2 BR Bs Bs
3 B Bs BS
4 Ba BS
5 Be Br BS
6 Bo B BS

tf B BA BS
8 BR BS Bs
9 B B B

Se St Ss Ss
S & Se s$
St Ss 8 St
ny Ss temp ricieincen| Ne waneen ene
s St ss si

Ss Ss s se
Se Ss St Ss

St S s &
& & Ss? St

VERTICAL BASE AND RADAR

No. A Az B Az C Az

10 B Tel. B DTS & Tel. Bs
1 Bs Tel. BY DTS & Tel. BS
12 Bi Tel. B'DTS & Tel. BS
13 Bs R Range DTS & Tel. R! Az DTS & Tel.
14 Bi R Range DTS & Tel. R' Az DTS & Tel.

Glossary of abbreviations above:

Tel.—Telephone lines.

DTS & Tel.—Data transmission system and telephone lines.

F'—Radar station.

Range DTS & Tel.—Data transmission system and telephone lines for range data from
station.

Az DTS & Tel.—Data transmission system and telephone lines for azimuth data from
station,
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TaBLeE III.—Situation data, A Az input’, operator No. 1

HORIZONTAL BASE

. Instructions
No. | A station | B station | Base AB | Az AB | C station

First phase|Second phase}

1 B BR 9,465 197.53 Bs Track Relocate
2 BR B 9,087 196.87 Bt Track Relocate
3 BB Bt 8,796 173.46 Bs Track Relocate
Con | eee eee J: AE (Rp ne eee BS Not used |............
5 Bs Br 9,858 220.82 BS ck Relocate
6 BS Bi 9,858 220.82 Bs Relocate | Track
7 Bs Bs 8,796 173.46 Bs Relocate | Track
8 Be Bs 9,087 196.87 Bs Relocate | Track
9 BY BR 9,465 197.53 Bs Relocate | Track

VERTICAL BASE AND RADAR

No. | Astation | B station | Base AB | Az AB | C station Instructions

10 B BR 9,465 197.53 B Match BT counter.
11 B Bs 8,796 173.46 Bs Match BT counter.
12 Bs 7 9,858 220.82 BS Match BT counter.
13 BS Bi 9,858 220.82 Rk Radar—relocate A Az.
14 B B 9,465 197.53 R Radar—relocate A Az.

TaBLE IV.—Situation data, A, input, operator No. 2

HORIZONTAL BASE

Instructions

No. | B station | Base GB | Az G1B |A station|C station)

First phase Second phase

| B 22,051 349.62 B B Match BT I | Match BT IT
2 B 14,671 332.69 B Bt Match BT 1 | Match BT II
3 Bs 7,124 307.74 BS Bs Match BT I | Match BT IL
4 Ba 7,124 BOT. 78 |ssegecet] BS Match BT II | Match BTI
5 Br 26,643 195.42 Be Bs Match BT I Match BT II
6 B 26,643 195.42 Be BS Match BT II | Match BT I
7 BS 7,124 307.74 Bs Bs Match BT If | Match BT I
8 Bs 14,671 332.69 B BS Match BT II | Match BT I
9 B 22,051 349.62 B B Match BT II | Match BT I

VERTICAL BASE AND RADAR

No. | B station | Base GiB | Az GB |A station|C station| Instructions

10 B 22,051 349.62 B B Match BT 1.
dL Bt 7,124 307.74 BS BS Match BT 1.
12 Br 26,643 195.42 Be BS Match BT I.
13 Br 26,643 195.42 BS R Match BT I]—radar.
4 B 22,051 | 349.62 B R Match BT [1—radar.
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TaBLE V.—Situation data, C Az input, operator No. 3 TaBLE VII.—Situation data

HORIZONTAL BASE SPOTTING BOARD M7 OR M3 SPOTTING BOARD OPERATOR NO. 12

Instructions ‘

No. | Cstation | Bstation | BaseCB | AzCB | Astation| Shes Herat phate Sceond phase
om No.
First phase|Second phase Base lines | Azimuth Range | Baselines | Azimuth Range

ie 796 z) 2 locate ‘rac!d 1 GS! 358.24 30,564 G8? 349, 62 22,051
3 BS Bs 8,659 313.84 Bs Relocate | Track x ‘ a if
4 Bs a § 859 318.84 oe Track Relorate G8 349.62 22,051 Os 332, 69 14,671

5 : } 67 : slocats | Trac! 2 G8? 349.62 | 22,051 G8 332.69 | 14,671
6 BS Bi 8,953 25.67 Bs Track Relocate S : 424 co ”
, e A a8 8 nA iB Track Helos A-8 332.69 14,671 Gi-S# 307.74 7,124

8 id 796 3.46 3 rac! locate 3 = 7 |

9] B B | 9087 | 16.87 | BY | Track | Relocate 2) os | St | Me) dos | tagte | irk
; 4 Gy-S* 307.74 IIE VN ie STeelahuema baterhn mens pepe |

VERTICAL BASE AND RADAR Gr-S® 163.19 1,758 |

: : 5 Gy-S8 182.73 18,229 GS? 195.42 26,643
No. | Cstation | B station | Base CB | AzCB_ | A station Instructions GS? 195.42 26,643 Gy-S3 198.67 35,387

10 Bs Bi 9,087 16.87 Bi Relocate for C Az. 6 G-S? 195.42 26,643 Gh-S6 182,73 18,229
ist Bs B 8659 | 313 84 Bs Relocate for C Az. G-S8 198 67 35,387 GS? 195.42 26,643
12 Bs Bi 8,953 25.67 B Relocate for C Az.
13 Ri Bi 29,165 | 194.36 Be ‘Track—radar. 7 Gr-St 307.74 7,124 G- 332.69 14,671 |
14 Ri 7 19,235 | 350.39 Bi Track—radar. G88 163.19 1,758 G-St 307.74 7,124 in|

8 GS} 332.69 14,671 GS? 349.62 22,051 {
Gi-S* 307.74 7124 A-8 332.69 14,671

TABLE VI.—Situation instructions, B Az input, operator No. 4 9 Ges? 349.62 99061 Ges! 358.24 30,564 j f
| cn Se . GS 332.69 14,671 Gy-S? 349 62 22,051 :

No. | Method Instructions B station | i

1 Horizontal base | Track B . ,
2 ...do.. ee B
3 do i | Mob 5303 Bs
4 do do B i
5 do «do B ;
6 do. do f §

7 do do B i

8 do do B
9 ..do do B
10 Vertical base Track B Az for vertical base. . B
it do do... Bt
12 do.. do B
4 Radar... Syngirutiye CT range for radar.Pees |! |

|
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CHAPTER 9

DUTIES OF RANGE SECTION

@ 104. OsseRVING DETAILS.—a. Observer—The observer is

responsible to the range officer for the care, adjustment, and

proper use of his instrument and azimuth transmission

equipment; for the police of his station; and for the func-

tioning of his detail. At intervals, as specified by the battery

commander, it is his duty to make careful inspections of the

instrument and azimuth transmitter, check the orientation

of the instrument, and test data transmission and telephone

lines. He will then report to the switchboard operator, “B*

(or B’, etc.) in order,” or report such defects as he is unable

to remedy.- When a target has been indicated by the battery

commander and identified by the observer, the latter reports, .

“B" (or B’, etc.) on target,” and immediately adjusts the

tracking rate of the azimuth transmitter to follow the target

with his instrument. When the battery commander gives

the command track, the observer continues to follow the

target with his instrument, making any necessary readjust-

ment of the tracking rate to keep the cross wires of the in-

strument accurately on the observation point of the target.

When the connection of data transmission lines to the

azimuth receiver at the computer has been made, and the

line balancing operations have been completed (see par. 43)

he will, at the order of the azimuth receiver operator, re-

layed by the reader, throw the TRACK-BALance switch to

the TRACK position.

Nore—In stations equipped with a depression position finder,
the observer should keep that instrument in adjustment for the
reading of ranges and transmission of azimuths at all times.

Whether tracking is to be by horizontal base or vertical base, the
observer should be prepared for a change of system on command.

b. Reader—(1) General—The reader functions under

the direction of the observer. He assists in the care and ad-

justment of the instrument and azimuth transmission equip-

ment and in the police of the station. He performs such

duties as are directed by the observer and, when ordered
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to test the functioning of any of the equipment, he reports

the results of such tests to the observer. Under wartime

conditions, with the rotation of personnel on duty resulting

from a 24-hour a day schedule for manning observation sta-

tions, the reader should be able to carry out any of the ob-

server’s duties. The reader’s duties when the target has been

assigned will vary, depending on whether tracking is to be

by horizontal base or vertical base system.

(2) Duties of reader in horizontal base system.—When the

situation order has been received and the connections of data

transmission and telephone lines to the azimuth input at the

' computer have been made, the reader will repeat to the

observer any orders relative to line balancing received from

the azimuth receiver operator. When the azimuth receiver

operator has balanced the lines, the reader will read the

target azimuth to the whole degree at approximately 5-

second intervals. He will continue these readings until the

azimuth receiver operator has attained synchronization and

reported, “On target.” Thereafter, during tracking, he will

check the synchronization with the azimuth receiver

operator at intervals of about 2°.

(3) Duties of reader in vertical base system.—When the

situation order has been received, the switchboard operator

connects the reader’s telephone line to both azimuth inputs

of the triangle solver being used. At approximately 5-

second intervals, the reader will read alternately the target

azimuth and target range. He will repeat to the observer any

orders relative to line balancing received from the azimuth

receiver operator. When the azimuth receiver operator has

attained synchronization and reported, “On target,’ the

reader will continue to read ranges only, at approximately

5-second intervals. During tracking, he will check the syn-

chronization of the azimuth transmitter and receiver with

the azimuth receiver operator at intervals of 2°.

H 105. Sportinc Detams.—Inasmuch as the duties of the

spotting details in a range section employing the gun data

computer M1 differ in no way from those outlined in FM 4-15,

repetition here is needless.
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@ 106. Rance Orricer—da. The duties and responsibilities

of the range officer in a battery employing the gun data

computer M1 differ from his normal duties and responsi-

bilities as outlined in FM 4-15 only as they are affected by

the conditions resulting from computer operation.

b. He is responsible to the battery commander for the

condition of the materiel under his charge and for the

observance of all operating precautions pertaining to the

service of the equipment. It is his duty to make frequent

inspections of the computer and data transmission system

to insure proper operation and readiness for service at all

times. He personally verifies the results of the static and

dynamic tests which are run at specified intervals to check

the operating accuracy of the computer. He checks the

keeping of lubrication and maintenance records to assure

the proper periodic lubrication and testing of the computer.

c. It is the duty of the range officer to study the water area

to be covered by his battery and to prepare situation charts

in advance of practice or action. Certain base lines will

be brought into use for certain positions and directions

of travel of the target. The orientation data for all base lines

concerned with a given target situation, with designation of

the proper base-end stations as A, B, or C station, should be

tabulated for all possible target positions, directions of travel,

and methods of operation. He should prepare a water area

chart with tabulated situation data for the guidance of the

battery commander in ordering situations. He should also

prepare a list of all situations for the use of all operating

personnel concerned with setting in orientation data and the

necessary instructions for each to follow in every situation.

d. When the situation order is issued by the battery com-

mander, he will command the range section: SET UP FOR

SITUATION .... When tracking has started and he receives

the report of the chief of section that the flow of data being

transmitted is smooth, he reports to the battery commander,

“Sir, data smooth.” He will inform the battery commander
immediately of any changes in the target’s course or any

other occurrence that would cause the firing data to become
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inaccurate. As tracking progresses he will study the chang-

ing situation and report to the battery commander neces-

sary changes in the employment of base lines.

@ 107. Curer or SEection—a. The chief of section is in

charge of the plotting room detail. He functions under the

range officer in supervising the operation of the computer

and supplementary fire control equipment. He is responsi-

ble to the range officer for the condition of the equipment

under his charge, for the training and efficiency of the

operating personnel, and for the observance of all operating

precautions. He personally supervises all static and dynamic

tests of the equipment and is responsible to the range officer

for the keeping of records pertaining to the lubrication,

maintenance, and testing of the equipment. It is his re-

sponsibility to bring to the attention of the range officer all

irregularities or defects in the equipment and to function

under the direction of the range officer in the performance

of all first echelon maintenance duties.

b. Prior to drill, practice, or action, after the details have

been posted and the equipment has been examined, he re-

ceives the reports from the observation stations, from the

spotting stations, and from the various members of the

plotting room detail, and reports to the range officer, “Sir,

range section in order.’ When the situation order is issued

by the range officer, he will order, “Switches on,’”’ and super-

vise the setting of orientation data into the computer and

the connecting of data transmission and telephone lines.

When the ‘“‘on target” reports have been received from the

azimuth input operators and tracking is started, he inspects

the alinement of matching dials and examines the data

transmitter dials for abnormal fluctuations. When the

firing data being transmitted to the guns have smoothed

out, he throws the AZimuth and ELevation SIGNAL switches

to the ON position and reports to the range officer, ‘Sir, data

smooth.” He then takes post near the wind component

indicator panel and sets in range and lateral fire adjust-

ment corrections as they are called by the fire adjustment

board operators. As the opportunity arises he checks the

operation of the various inputs and dials during tracking,
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and, should there be any indication that the firing data being

transmitted are incorrect, he will throw the AZimuth and

ELevation SIGNAL switches to the OFF position and report

to the range officer, “Sir, data incorrect.” When he is certain

that the firing data are again smooth, he repeats the pro-

cedure of throwing the signal switches to the ON position

and reporting the smoothness of the data to the range

officer.

c. At the range officer’s command CEASE TRACKING, he

throws the AZimuth and ELevation SIGNAL switches to the

OFF position and commands: SWITCHES OFF, At the

range officer’s command CLOSE STATIONS, he inspects all dials

and counters to check their setting at the zero or normal

by the operators. He also verifies that all switches are in

the OFF position.

@ 108. SwircHBoARD OpErAtToR.—The switchboard operator

is responsible for the proper operation of the two plotting

room switchboards and for making operational tests of

the data transmission and telephone lines as ordered. When

a situation has been ordered by the battery commander,

he refers to the instructions tabulated for that situation and

makes the connections of data transmission and telephone

lines between the observation stations and the computer

inputs and the spotting stations and the spotting board

operators. He makes other telephone line connections as

ordered.

Nore.—Under wartime conditions, maintenance of communica-

tions with observation stations must be on a 24-hour basis. For
this reason, several members of the plotting room detail should
be trained in the duties of the switchboard operator to allow the
necessary reliefs of trained operators.

@ 109. Computer Operators.—The duties of the computer
operating personnel, Nos. 1 to 11, inclusive, under the vari

ous

operating methods, are covered in the drill tables in ap-

pendix II.

@ 110. Sportinc AND FirE ADJUSTMENT BOARD OPERATORS.—

As the duties of the personnel operating the spotting, range,

and lateral fire adjustment boards differ in no way from

those outlined in FM 4-15, repetition is not made herein.
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CHAPTER 10

DRILL OF RANGE SECTION, GENERAL

@ 111. GeneraL.—The employment of the gun data com-

puter M1 in the fire control and position finding system of

a battery makes necessary certain changes in the series of

commands by which a target is assigned to the range section

and tracked by it. This chapter outlines a drill procedure,

the purpose of which is to coordinate the particular duties

created by computer operation with the range section drill

procedure outlined in FM 4-15. While this computer drill

furnishes a method of procedure, changes may be made as

necessary to meet local conditions.

@ 112. Detarts, Posts.—Upon arrival of the plotting room

detail at the plotting room, the chief of section commands:

DETAILS, POSTS. He then takes post where he can supervise

the duties of the plotting room detail. The members of the

detail take their posts.

@ 113. Examine EquipMent.—As soon as all personnel are

at their posts, the chief of section commands: EXAMINE

EQUIPMENT. The members of the detail check the func-

tioning of the various controls and switches at their posts.

The communication system is checked by the switchboard

operator who, at this time, takes the reports of the base-

end stations.

Note.—Under wartime conditions, or with the battery on an
alert basis, the equipment and the communications systems both

will be inspected at least twice daily by the operating personnel.

Under such conditions the commands EXAMINE EQUIPMENT and

REPORT may be dispensed with prior to drill or action.

@ 114. Report.—When it is apparent that all the operators

have completed their duties of examining the equipment,

the chief of section commands: REPORT. The members

of the detail, in numerical order, then will report each on

i his particular part of the equipment. Any defects which
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are discovered will be reported. The switchboard operator

will render the reports of the base-end stations with his

own.

@ 115. Sranp-py.—After all the reports have been received,

the chief of section reports to the range officer, “Sir, range

section in order,’ or reports such defects as he is unable

to remedy without delay. The range officer then reports

to the battery commander, “Sir, range section in order,”

or reports such defects as cannot be remedied immediately.

If drill, practice, or action is to be entered upon and the

battery commander calls the battery to attention, the

range officer will command: STAND BY, at which command

all members of the range section will assume positions of

readiness at their posts.

B 116. TarceT——When a target has been assigned to the

battery, the battery commander commands: TARGET, and

adds as part of the command information relative to water

area, type, class, direction of travel, and any other descrip-

tion necessary for prompt and positive identification.

@ 117. Srrvation.—After reports from the observation sta-

tions relative to target identification have been received by

the battery commander, he refers to the situation chart and

selects a situation best suited for the tracking of the target.

He then issues a command for use in the situation, as, for

example, sITUATION Five, at which all personnel will follow

the instructions listed on the cards for the situation.

@ 118. Track.—The battery commander then commands:

TRACK, When the operators have set the orientation data

into the computer, connected the base-end data transmis-
sion and telephone lines, and have balanced and synchro-

nized the base-end data transmission lines, the range section

will track the target. When the firing data going to the guns

are smooth, the chief of section will throw the AZimuth and

ELevation SIGNAL switches to the ON position, which indi-

cates to the guns that firing may be started when the com-

mand is received from the battery commander. At the throw-

ing of the switches, the range officer reports to the battery

commander that the firing data are smooth.
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@ 119. CHaNcE TRIANGLE SoOLveER—When either the “A” or

“Cc” triangle solver is being used for the first tracking

phase of a situation, and it is desired to change to the

auxiliary solver which has been held in readiness to take

over the tracking, the chief of section or the range officer

commands: CHANGE TO “A” (or “C”) TRIANGLE

SOLVER. At this command, the personnel will follow the

procedure outlined in the drill tables.

@ 120. GenerATED ControL.—During tracking, if the target

should become obscured and the base-end data cease, or if,

for other reasons, the triangle solvers should become ineffec-

tive, the range officer may command: GENERATED CON-

TROL, at which command the operators will function as

outlined in the drill tables. The object of generated control

is to continue the transmission of firing data to the guns,

computed on the basis of the target’s course and speed,

which have already been determined by previous tracking.

@ 121. CHance Srrvuation.—During tracking, it may be

necessary, in the battery commander’s or range officer’s

estimation, to change the situation. If this is to be done,

the range officer first orders generated control and then

commands: CHANGE SITUATION TO NUMBER ...

At this the operators will continue the operation of the

computer under generated control while setting up the new

situation.

@ 122. Resume TrRAcKING.—While operating under generated

control, it may be possible to revert to normal tracking

operations. To indicate the synchronization of base-end

data receivers and readiness to track, the input operators

will report, “On target,” at which the range officer will

command: RESUME TRACKING.

@ 123. Cease Trackinc.—At the completion of tracking, or

at the battery commander’s order, the range officer will com-

mand: CEASE TRACKING, at which the operators will

cease operations and, after performing the duties outlined

in the drill tables, remain at STAND-BY.
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@ 124. Close SraTions—When drill, practice, or action has

been completed and the battery commander has dismissed

the battery, the range officer commands: CLOSE STA-

TIONS, at which the personnel makes such adjustments to

the equipment as are called for in the drill tables.
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CHAPTER 11

ROUTINE MAINTENANCE

@ 125. GeneraL.—da. This chapter outlines the installation,

routine care, and maintenance of the gun data computer

M1 by the operating personnel. Continued observation,

inspection, and the experience gained by operation will add

to the information contained herein. Ordnance personnel

may be consulted for further information.

b. The computer should be checked frequently by means

of test problems to insure that it is performing satisfactorily.

' A check test selected from TM 9-2646, such as the “over-all

static check,’ may be used for this purpose. Since the situa-

tion for each computer varies, a copy of the Ordnance De-

partment inspection report of the particular computer is

included in the tool box for checking purposes.

@ 126. InsTaLLation.—a. Although the M1 computer is

designed to withstand all normal service conditions, care

should be exercised to prevent undue rough handling in

installation. The computer should never be moved without

the steel skid-frame attached.

b. When unloading, bring the transporting truck as near

as possible to the plotting room. Use a heavy-duty crane

to lift the case from the truck, then move the truck and

lower the computer case gradually to previously arranged

timbers and rollers.

c. Roll the unit into the plotting room entrance and care-

fully remove the packing case. Then roll the computer on

its steel skid-frame to the desired location in the plotting

room. A typical arrangement is shown in figure 17.

d. Raise the computer by means of four jacks at corners

of the skid-frame.

e. Keep wooden blocking under the computer at all times,

so that failure of the jacks will not cause the computer

to drop more than 1 or 2 inches.

f. Attach the legs and lower the unit to the floor.
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g. If the floor surface is not even, place shims under the

legs as required.

h. Remove the steel skid-frame by removing eight top

bolts and eight side bolts.

i. The steel skid-frame should be retained and stored in

the event that it becomes necessary to move the computer

at a future time.

@ 127. CHECKING OF ConsTANT SPEED Motor.—A check of

the constant speed motor (replacement for power clock)

should be made at frequent intervals by means of an ac-

curate stop watch. This is important, as a variation in the

constant speed of the varigears will cause an error in the

predicted position of the target.

@ 128. Reptacinc Lamp Buutss.—There are two hatches

on the roof of the computer for removal of the 25-watt lamp

bulbs from the spotting board and wind component indi-

cator. After the hatch covers are removed, the bulbs can

be reached and unscrewed. It is not necessary to remove

the cover plates to replace any lamps. The following bulbs

are used in the specified locations in the computer:

a. Illumination of dials, counters, and charts: type 714,

3-volt lamp, furnished by Killsman Company, Elmhurst,

New York.

b. Warning lamps and heater signal lamps: 3.2-volt minia-

ture screw-base incandescent, such as Mazda type 42.

ec. Spotting board and wind-component indicator illumi-

nation: 25-watt, 115-volt, medium screw-base lamps, such

as ordinary Mazda lamps.

d. Ready-to-fire signal lamps: T-4 candelabra, screw-base

lamps (signal service long-life) , furnished by H. R. Kirkland

Company, Morristown, New Jersey.

@ 129. Winpows.—Clean the windows with a soft piece of

clean cloth slightly moistened with benzine or turpentine.

Wipe the surface dry with a soft cloth, frequently using a

fresh portion of the material in order to avoid scratching

the glass with any grit that may have collected. Keep clean-

ing cloths for glass separated from other cloths and do not
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use them for any other purpose. Wash them frequently

with soap and water, making sure that the soap is thoroughly

rinsed out of the cloth.

@ 130. Srorace—When not in use, the computer should be

covered with its protective canvas cover. If there is damp-

ness present, or if the climate is tropical or extremely cold,

plug the heater cord into its receptacle under the base of

the computer and place the heaters in operation for a few

hours daily.
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CHAPTER 12

DESTRUCTION OF MATERIEL IN EVENT OF

IMMINENT CAPTURE

@ 131. Generat.—Tactical situations may arise when, owing

to limitations of time or transportation, it will become

impossible to evacuate all equipment. In such situations it

is imperative that all materiel which cannot be evacuated

be destroyed to prevent its capture and use by the enemy.

Destruction must be as complete as the available time, equip-

ment, and personnel will permit. If thorough destruction of

all parts cannot be completed, the most important features

of the materiel should be destroyed, and parts essential to

the operation or use of the materiel which cannot be easily

duplicated, be ruined or removed. The same essential parts

must be destroyed on all like units to prevent the enemy’s

constructing one complete unit from several damaged ones.

The destruction of materiel subject to capture or abandon-

ment in the combat zone will be undertaken only when in

the judgment of the military commander concerned such

action is necessary.

@ 132. MerHops.—a. The destruction procedures outlined

are arranged in order of effectiveness. Destruction should

be accomplished by method No. 1, if possible. If method

No. 1 cannot be used, destruction should be accomplished by

one of the other methods outlined, in the priority shown.

Whichever method is used, the sequence outlined should

be adhered to. Uniformity of destruction will then be ob-

tained, whether or not the method is carried to completion.

b. Certain of the methods outlined require special tools

and materials, such as TNT and tetryl caps, which normally

may not be items of issue. The issue of such special tools

and material, and the conditions under which destruction

will be effected are command decisions in each case, ac-

cording to the tactical situation.
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@ 133. DestRuCTION OF CompuTER.—The following destruc-

tion procedures apply to the gun data computer M1:

a. Method No. 1.—Demolition with TNT is the most satis-

factory. Remove the target position generator and wind

component indicator panels. at either end and the range-

elevation converter and “B” triangle solver panels at front

and rear. Place 3-pound TNT charges in each opening, con-

nected together with primacord. Insert a tetryl nonelectric

cap with at least 5 feet of safety fuze in one charge. Replace

the covers as tightly as possible without damaging the fuze.

Ignite the fuze and take cover.

b. Method No. 2.—Remove all panels. Completely smash

the computer mechanisms, using an ax or sledge hammer.

Pour gasoline into the computer and ignite.

c. Method No. 3—Smash all cable receptacles and plugs.

Remove all cables leading from computer to conduits and

cut into short lengths if time permits. Smash all glass win-

dows and the counters and dials they cover. Tear the charts

from the chart units, heap in a pile with the cables, douse

with gasoline and burn. Smash and bend all handwheels

with an ax or sledge hammer.

@ 134. DesTRUCTION OF FIRE CONTROL AND PLOTTING ROOM

EQUIPMENT.—AII fire control equipment, including azimuth

instruments, depression position finders, and binoculars, is

difficult to replace. It should be the last equipment to be

destroyed, if there is any chance of personnel being able to

evacuate. If evacuation of personnel is made, all possible

items of equipment should be carried. If evacuation of per-

sonnel is not possible, or if fire control equipment cannot

be removed, it must be thoroughly destroyed as indicated.

a. Observation instruments.—All optical parts of observa-

tion instruments such as azimuth instruments and depres-

sion position finders, must be removed from the instruments

and thoroughly smashed. Bases of instruments, including

data transmission and aided-tracking devices, should be

smashed.

b. Plotting room equipment.—Most plotting room equip-

ment can be satisfactorily destroyed by burning. Firing

tables, charts, slide rules, Field and Technical Manuals,
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blueprints, and wooden instruments should be heaped to-

gether, doused with gasoline, and thoroughly burned. All

metal and electrical parts of such equipment, including spare

parts and special tools for the computer, should be thor-

oughly smashed by an ax or sledge.

ec. Communication equipment.— Telephones, telephone

switchboards, radio transmitters and receivers, and data

transmission equipment should be thoroughly smashed and

burned. !
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APPENDIX I

GLOSSARY

The following symbols are used to indicate the elements

of data:

A, B, C

G,

G,
A Az

B Az

C Az

Az G,

Az G,

Points locating the positions of observation sta-

tions.

Point locating the position of the directing point

or gun No. 1.

Point locating the position of gun No. 2.

Azimuth of line A T,.

Azimuth of line B T,.

Azimuth of line C T,.

Firing azimuth, gun No. 1.

Firing azimuth, gun No. 2.

Azimuth of the line from G, to T, (the present

azimuth).

Angular rate of change of present azimuth

(radians per second).

Azimuth of the line from G, to T’, (the predicted

azimuth).

(A,-A,) (uncorrected deflection).

Distance A to T,.

Distance B to T,.

Distance C to T,.

Distance to G, to T,, (present range).

Rate of change of R, (yards per second).

Distance G, to T, (predicted range).

Corrected predicted range.

Linear rate of lateral displacement (yards per

second).

Time of flight to To

Predicted position of target.

Present position of target.
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DRILL TABLE NO, 1
DRILL FOR OPERATING PERSONNEL, GUN DATA COMPUTER MX

OPERATION WITH HORIZONTAL BASE SYSTRM
("A triangle solver employed in first phase of situation)

°C" triangle solver held as an auxitiary)

SITUATION ORDER NO. CHANGE TO “co” GeNMRATED cHANOR TO CRASE ‘cLosR

Details evan rors | xauive squire nevour tana ind. Thc TMIAWaLB SOLVER ‘comrnot svrarioNOnnER Ho TmACEING starioxs—— oo} a ‘mackChiekof section. | (1)@ (1)Gives 6 . |) Gives gC) Ordre, “Switcher | (1) Bupervineswork of operatorsin| (1) Give command when AAs ve | Bapervima wank af oper Supervises work of oper- | (1) Throws elevation and | (1) Order, on.
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oe at tineaby “tbe
Seale data nl
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APPENDIX II

DRILL TABLES

This appendix contains drill tables which outline the in-

dividual duties of the computer operating personnel under

the various methods of operation. In each case the drill

table covers the individual operations for a typical problem

in a particular method of operation. It will be noted that

the operators at the output side of the computer, Nos. 7, 8,

9, 10, and 11, function in the same manner under all methods

of operation. Therefore, to avoid repetition, their duties

have been listed under “Horizontal base system,” drill table

No. 1, and have been placed in no other table.

In outlining the duties of the individual operators in

the drill tables, it will be noted that certain operations are

performed simultaneously. That is, in general, all opera-

tions labeled (1) are performed simultaneously and are

completed before any operation labeled (2) is started.

The drills prescribed herein for the computer are con-

ducted with personnel at ease and cannot be carried out with

the snap and precision of a formal drill. Many delicate ad-

justments must be made in the synchronization of azimuth

receivers and the matching of dials, and it is obvious that

careless attempts to speed up the operations will result in a

loss of accuracy. Speed and accuracy should be attained

by a high state of training of the operating personnel, with

emphasis laid on the saving of time during the initial stages

of setting up the computer for a situation and tracking

a target.
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DRILL TABLE NO, IIL

DRILL FOR OPERATING PERSONNEL, GUN DATA COMPUTER M1
OPERATION WITH RADAR SYSTEM

. (Employing “*C” triangle solver for solution of ¢ position)
(Relocation operations performed to solve for A Az and B Az for shore observation stations")

Details TARGET SITUATION ORDER NO....... and TRACK

Chief of section. | (1) Orders switches on. | (1) Superyises work of operators in setting
orientation data,

(2) Designates an operator to read the
solved B Az from the B AZ counter and
telephone continuously this data to the
B station observer.

’ (5) Inspects the BTI and Ry MATCH dials
and selsyn transmitter dials for abnormal
fluctuations.

(6) Having found no abnormal fluctuations
or corrected cause of same, throws the
azimuth and elevation signal switches
to the ON position. Reports to range
officer, “Sir, data smooth.

No. 18, switch- | Remains at stand-by, (1) Refers to situation data card and
board operator. makes the following connections of data

transmission and telephone lines:
a. Connects radar station azimuth

data transmission and telephone
lines to C AZ input.

6. Connects radar station range data
transmission and telephone lines
to B AZ input.

ec. Connects data transmission and
telephone lines from the A station
to the A AZ input.

d. Connects the B station telephone
line to an extra telephone in
plotting room for the reading of

the solved B Az to the B station.

“Inasmuch as their duties under all other commands are identical with horizontal and vertical
base systems of operation, the duties of the individual operators are outlined only for the
communds of TARGET, SITUATION ORDER NO., and TRACK.
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DRILL TABLE NO. 11—Continued ——

FOR OPERATING PERSONNEL, GUN DATA COM

me OPERATION WITH RADAR SYSTEM ;
ing “C” tri solver for solution of target position) oo

(Relocation pat ine Ca for A Az and B Az for shore observation stations*)

performs the following

operations:

(1) Identifies target and
tracks same.

(2) Reports to battery
commander, “On tar-

get.” Prepares to

transmit azimuth and
range by data trans-
mission circuits.

Details ‘TARGET SITUATION ORDER NO......+ and TRACK

tion | The radar station locates . Radar station
rere the the target, at which the | Continues to track target. and acts under

radar station. operating personnel instructions from the C Az and B Az
operators for the line balancing and
synchronization operations.

A station .

If an observation station has been desig-
nated as the A station by the situation
order, the duties of the observer will be
as follows:

(1) Continues search for target. |

(3) Throws the track-balance switch to the
TRACK position at the order of the A Az
receiver operator, relayed by the reader.

(7) Receives the solved azimuth of the
target by telephone from the A Az oper-
ator. Continually points the instrument
at the solved A Az and maintains search
for target.

B station fl

If an observation station has been desig-
nated as the B station by the situation
order, the duties of the observer will be

¥ontjnues search for target1) Continues search for target.

5 Receives the solved azimuth of the
target by telephone from an operator

who will read this data from theB AZ
counter. Conitiiaally points the instru-
ment at the solved B Az and maintains

search for target.

No. 1, A Az oper-

ator.

(2) Throws ON _ main
supply, time, illumi-

nation, and motor

switches,

(1) Refers to situation data card and sets
in orientation data for the base line AB.

(2) Throws the bridge circuit switch to the
ON position, and balances the data
transmission circuits. Orders the A sta;
tion observer, “Set switch on TRACK.

(6) Throws the azimuth receiver motor
‘switch to the ON position and relocates
for A Az by matching the BT I MATCH
dial indexes with the A AZ receiver

operating handwheel. Sets rate on re-

ceiver to maintain match of pina
Telephones the solved A Az to the
station observer.

*Inasmuch as their duties
base systems of operation,
commands of TARGET, SITUATI

under all other commands are identical with horizontal and vertical
the duties of the individual operators are outlined

(ON ORDER NO., and TRACK.

only for the
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DRILL
DRILL FOR OPERATING

OPE!

TABLE NO. I1]—Continued
PERSONNEL, GUN DATA COMPUTER M1

RATION WITH RADAR SYSTEM
. (Employing “C” triangle solver for solution of target position)

(Relocation operations performed to solve for A Az and B Az for shore observation stations*)

Details TARGET SITUATION ORDER NO,....., and TRACK

No. 2, Ao operator. Remains at stand-by. (1) Refers to situation data card and sets
in orientation data for the base line GiB.

(4) Matches the BT Il MATCH dial in-
dexes by use of the Ao handwheel. Sets

in an RoAo rate by means of the RoAo
handwheel to maintain match of the
BT I MATCH dial indexes. Reports
to chief of section, “Ao on target.”

No. 3, C Az oper-

ator.

Remains at stand-by. (1) Refers to situation data card and sets
in orientation data for the base line CB.

(2) Throws the bridge circuit switch to the
ON position, balances the data trans-
mission circuits, and orders the radar
operator, “Set switch on TRACK.”

(3) Throws the azimuth receiver motor
switch to the ON position and synchro-
nizes the azimuth receiver to the data
from the radar station, Sets rate on the
receiver to maintain the meter needle at
the zero position. Reports to chief of
section, “C’ Az on target.”

No. 4, B Az oper-
ator.

Remains at stand-by. (1) Throws the azimuth-range change-over
switch on the receiver to the RANGE
position, Assists No. 3 in setting in
orientation data for the base line CB.

(2) Throws the bridge circuit to the ON
position, balances the range data trans-
mission circuits, and orders the r:
operator, “Set switch on TRACK,”

@) Tkows the ree nae switch to
Gj position. Synchronizes the e

reading on the CT counter by etting fn
B Az until the CT counter readings
match the range readings being tele-
phoned from the radar station. Sets
rate on receiver to maintain zero on
meter. Reports to chief of section,
“B Az on target.”

No. 5, Ro operator. Remains at stand-by. (4) Matches the Ry MATCH dial indexes
by use of the Ro handwheel. Sets an

Ro rate with the Ro handwheel to main-
tain the match of the Ro MATCH dial
indexes. Reports to chief of section,
“Ro on target.”

No. 6, course and

speed operator.
Remains at stand-by. (6) Matches the inner indexes to the outer

indexes on the Rado and Ry rate dials by
useof the course and speed handwheels.
Maintains the match of both rate dial
indexes throughout operation.

*Inasmuch as their duties under all other commands are identical with horizontal and vertical
base systems of operation, the duties of the individual operators are outlined only for the
commands of TARGET, SITUATION ORDER NO., and TRACK,
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DRILL FOR Or PERSONNEL

(Present azimuth, present range, course, and speed of
(Relocation operations

DRILL TABLE N ei hg
QuN DATA COMPUTER M1

PERATION WITH AIRPLANE CONTROL

performed to place nearest
the target estimated by airplane observer)

+ observation stations on target)

DRILL TABLE NO. [V—Continued
DRILL FOR OPERATING PERSONNEL, GUN DATA COMPUTER M1

. OPERATION WITH AIRPLANE CONTROL
(Present azimuth, present range, course, and speed of the target estimated by airplane observer)

(Relocation operations performed to place nearest observation stations on target)

Details

ATRPLANE CONTROL and TRACK

(All observation stations havin
reported the target obscur
and an observation airplane
available, the battery com-

mander will command: AIR-
PLANE CONTROL and
TRACK.)

SITUATION ORDER NO......- and
RELOCATE

‘When under airplane control, the
‘ triangle solvers should be set up

with orientation data for a situa-

tion employing those base lines
nearest the target and relocation

operations performed to place the
chearrer on target, so that a
change-over from airplane control
can 4 made should the target
become visible. To accomplish
this, the e officer will com-
mand: SITUATION ORDER
NO... and RELOCATE.)

SITUATION ORDER NO....... and
- RELOCATE

(When under airplane control, the
triangle solvers should be set up

with orientation data for a situa-
reported the target obsc tion employing those base lines
and an observation airplane nearest the target and relocation
available, the battery com- opereuoes performed to place the
mander will command: AIR- observer on target, so that a
PLANE CONTROL and change-over from airplane control
TRACK.) ean be made should the target

become visible. To accomplish
this, the range officer will com-

mand: SITUATION ORDER
NOE eccee and RELOCATE.) ~

AIRPLANE CONTROL and TRACK

(All observation stations havi

Details

Chief of section. (1) Orders, “Main supply,
illumination and —_‘ motors

switches ON."
(3) Supervises work of oper-
ators. . . .

(5) Orders, “Time switch ON.
Note: When setting the com-

puter up for airplane control,
the time switch must not be
turned on until all data re-
ported by the airplane ob-
server have been set into the
computer, and matches of the

Ro and Rody rate dial indexes
have been obtained. .

(6) Inspects selsyn transmitter
dials for signs of abnormal
fluctuations and, having

found none or corrected cause
of same, throws azimuth and
elevation signal switches to

the ON position. Reports to
range officer, “Sir, data

(1) Supervises work of operators.

smooth.”
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No. 18, switch- | Remains at stand-by.
board operator,

(1) Refers to situation data card
and makes the following con-
nections of data transmission and

” telephone lines:
a. Connects data transmission

and telephone lines from
the observation station
designated as the A station
to the A AZ input.

&. Connects data transmission

and telephone lines from
the observation station
designated as the B station

to the B AZ input.
c. Connects data transmission

and telephone lines from
the observation station

ce as the C station

tothe C AZ input. Stands
by to connect spotting
telephone lines from ob-
servation stations to the
Sponng, board operators
should the target become
visible.

Airplane observer. | (1) Determines the present azi- | Continues transmission of radio
muth, range, course, and reports on deviations of splashes
speed of the target. and course and speed of target.

(2) Transmits data by radio.
(7)When fire has been opened
by the battery, reports the
deviations of the splashes
from the target by the clock-
face method.

(8) Continually observes target 4
and reports any changes in
course or speed as they occur

or reports corrections to
original estimations.
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DRILL FOR

(Present azimuth, pt'

(Relocation opera!

a ait tot lh,

DRILL TABLE NO. 1V—Continued
OPERATING PERSONNE
OPERATION WITH ATRP:

GUN DATA COMPUTER M1
NE CONTROL

esent range, course, and speed of the target estimated by airplane observer)
tions. performed to place nearest observation stations on target)

Details

All observation
stations.

ATRPLANE CONTROL and TRACK

(All observation stations havin,
reported the target obse)
and an observation airplane

available, the battery com-
mander will command: ATR-
PLANE CONTROL and

TRACK.)

SITUATION ORDER NO... - and
RELOCATE

(When under airplane control, the

triangle solvers should be set up
with orientation data for a situa-
tion employing those base lines

nearest the target and relocation
operations performed to place the
observer on target, so that a
change-over from airplane control

e made should the target

become visible. To accomplish
this, the range officer will com-
mand: SITUATION ORDER
NO:5 00» and RELOCATE.)

(Relocation operations perform

DRILL TABLE NO. [V—Continued
DRILL FOR OPERATING PERSONNEL, GUN DATA COMPUTER M1

i OPERATION WITH AIRPLANE CONTROL
(Present azimuth, present range, ee and speed of the target estimated by airplane observer

to place nearest observation stations on target)

Maintain search for target, Astation F

If the observation station is desig-
nated as the A station by the
situation order, the duties of the
observer will be as follows:
B Maintains search for target. _

(3) Throws the track-balance switch
to the TRACK position at the
order of the receiver operator,

relayed by the reader. .

(5) Receives the solved target azi-
muths from the A Az receiver

operator. Continually points the
instrument at the solved azimuths
and maintains search for target.

AIRPLANE CONTROL and TRACK

(All observation stations havin,
reported the target preckie

SITUATION ORDER NO....... and
RELOCATE

(When under airplane control, the
i le solvers should be set up

with orientation data for a situa-
tion employing those base lines

Bstation .

If the observation station is desig-
nated as the B station by the
situation order, the duties of the
observer will be as follows:

(1) Maintains search for target. |

(3) Throws the track-balance switch
to the TRACK position at the
order of the receiver operator,

relayed by the reader. .

(5) Receives the solved target azi-

muths from the B Az receiver

operator. Continually points the
instrument at the solved azimuths
and maintains search for target.

Cstation A

If the observation station is desig-
nated as the C station by the
situation order, the duties of the
observer will be as follows:

(1) Maintains search for target. .
(3) Throws the track-balance switch

to the TRACK position at the
order of the receiver operator,

relayed by the reader. .

(5) Receives the solved target azt-

muths from the C dz receiver

operator. Continually nts the
instrument at the solved azim

and maintains search for target.
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Details and an observation airplane nearest the target and relocation
available, the battery com- operaHons performed to place the
mander will command: AIR- observer on target, so that a
PLANE CONTROL and change-over from airplane control
TRACK.) can made should the target

become visible. To accomplish
this, the e officer will com-
mand: SITUATION ORDER
NGS ses and RELOCATE.)

No. 1, A Az oper- | (2) Throws on main supply, | (1) Refers to situation data card
ator, illumination, and motors and sets in orientation data for

switches. the base line AB.
(5) Throws on time switch. (2) Throws the bridge circuit switch

to the ON position, balances the
data transmission circuits, and
orders the observer, “Set switch
on CK.”

(4) Throws the receiver motor
switch to the ON position and
relocates for A Az matching
the BT I MATCH dial indexes
by setting in A Az with the re-
ceiver operating handwheel, Sets

arate on receiver to maintain the
match of the BT I MATCH dial
indexes. Continually reads the
solvedA Azto A station observer.

No, 2, Ao operator. (3) Receives Ao (present azi-
muth), relayed from airplane
observer and rotates Ao hand-
wheel until value of Ao is set
on Ap counter.

(4) Makes no further adjust-
ment to Ao setting. Matches

the outer index of the R.Ay
rate dial to the inner index

by use of the Rody handwheel.
Reports to chief of section,

“Rodo matched.” Thereafter,
continually maintains match

of the Rodn rate dial indexes.

(1) Refers to situation data card
and sets in orientation data for
the line GB, simultaneously main-

taining match of the RoAo rate
dial indexes.
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DRILL TABLE NO. [V—Continued
DRILL FOR OPERATING PERSONNEL, GUN DATA COMPUTER M1

OPERATION WITH AIRPLANE CONTROL
(Present azimuth, present range, course, and speed of the target estimated by airplane observer)

(Relocation operations performed to place nearest observation stations on target)

DRILL TABLE NO. 1V—Continued

DRILL FOR OPERATING PERSONNEL, GUN DATA COMPUTER M1
OPERATION WITH AIRPLANE CONTROL ‘i

(Present azimuth, present range, course, and speed of the target estimated by airplane observer)
(Relocation operations performed to place nearest observation stations on target)

Details

AIRPLANE CONTROL and TRACK

(All observation stations having
reported the target obscur:
and an observation airplane
available, the battery com-
mander will command: AIR-
PLANE CONTROL and
TRACK.)

SITUATION ORDER NO....... and
RELOCATE

(When under airplane control, the

triangle solvers should be set up
with orientation data for a situa-

tion employing those base lines
nearest the target and relocation
operations performed to place the
ol er on target, so that a
change-over from airplane control
can made should the target
become visible. To accomplish
this, the range officer will com-
mand: SITUATION ORDER
NOs, os .0° and RELOCATE.)

Details

AIRPLANE CONTROL and TRACK

(All observation stations havin;
reported the target obscur
and an observation airplane
available, the battery com-

mander will command: AIR-
PLANE’ CONTROL and
TRACK.)

SITUATION ORDER NO....... and

RELOCATE

(When under airplane control, the

triangle solvers should be set up
with orientation data for a situa-
tion employing those base lines

nearest the target and relocation
Cpeenets performed to place the
observer on target, so that a

change-over from airplane control
can be made should the target
become visible. To accomplish
this, the ange officer will com-
mand: SITUATION ORDER
NOME: 2...2%, and RELOCATE.)

No. 3, C Az oper-
ator.

Remains at stand-by. (1) Refers to situation data card
and sets in orientation data for
the base line CB. ;

(2) Throws the bridge circuit switch
to the ON position, balances the
data transmission circuits, and
orders the observer, “Set switch
on TRACK.”

(4) Throws the receiver motor

switch to the ON penis, and
relocates for C Az by matching
the BT II MATCH dial indexes

by setting in C Az with the re-

ceiver operation handwheel. Sets
a rate on receiver to maintain the
match of the BT Il MATCH
dial indexes. Continually reads
the solved C Az to the C station

observer.

No. 5, Ro operator. (3) Receives Ro (present range),
relayed from the airplane ol

server, and rotates Ro hand-
wheel until value of Ro is set

on the 2 counter.
(4) Makes no further adjust-
ment to Ro setting. Matches

the outer index of the Ro rate
dial to the inner index by use

of the i handwheel. Reports
to the chief of section, “Ro
matched.” Thereafter, con-
tinually maintains match of

the Ry rate dial indexes.

Continues operation.

No. 4, B Az oper-
ator.

Remains at stand-by. (2) Throws bridge cireuit switch to

the ON position, balances the

data transmission circuits, and
orders the observer, “Set switch
on 4

(4) Throws the receiver motor
switch to the ON position. Re-
locates for B Az by stepping

around to face the target position

generator panel and, at the same

time, retaining hold of the B AZ
receiver operating handwheel
with the left hand, creates a

mateh of the Ry MATCH dial in-
dexes with the operating hand-
wheel. Sets a rate on the receiver

to maintain the match of the Ro
MATCH dial indexes. Thereafter,

at intervals, leans around to the
B AZ counter and reads the
solved B Az to the B station

observer.
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No. 6, course and
speed operator.

(3) Receives course and speed
of target, relayed from the
airplane observer, and rotates

course and speed handwheels
to set the values on the course
and speed counters. (These
operations position the air-
plane spotting board and the

inner indexes of the Ro and

RoAo rate dials.) J
(8) Receives reported deviations

of splashes from the target,

relayed from the airplane
observer, plots them on the

airplane spotting board, and
operates the airplane spotting
board to determine the spot
corrections,

(9) Applies the spot corrections
by means of the Ao spot and

Ro —handwheels. akes
changes in t course and
speed reported by airplane

rver,

Continues operation.
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