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DESCRIPTION OF THE COMBAT INFORMATION CENTER “ZVENO"

[Opisaniye Boyevogo Informatsionnogo Posta "Zveno."” Navy Publishing House
of the USSR Naval Ministry. Moscow, 1952; Russian]

CHAPTER I

Mission of the Combat Information Center

The mission of the Combat Information Center (CIC) is to collect data
on the surface and air situation from all ship electronic observation
systems, record the data obtained, evaluate its reliability, and transmit
the data in processed form to the ship's command points.

The sources of information of the Combat Information Center are as
follows:

a) ship surface and air target search radar, identification radar,
scanning radar, radar sweep, and navigational radar;

b) sonar;
¢) infrared radar;
d) radio communication facilities;

e) lookout posts for the visual observation of the horizon and air

f) target-sighting devices.

The work of the Combat Information Center is performed using the
following forms of communica’ions

a) operational telephone communication;

b) autonomous telephone switchboard communication;

¢) 1loudspeakers;

d) radlo communication;

(3
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ordinary telephone communication service;
voice pipes;
ship's internal broadcast system.

Note. In order to simplify communication circuits subscribers to the
autonomous switchboard communication system can be included in KATS [Ship
Automatic Telephone Exchange].

The Conbat Information Center may undertake the following assigments:

1.

Supervise operation of ship electronic observation systems and operation

of radar identification, scanning, and jamming stations.

2
as well

%

charts;

4,

Collect reports from all electronic and visual observation facilities
as reconnaisance data.

Plot data of the surface and air situation on plotting boards and
process and evaluate the reliability of the data odbtained. [&

Determine motion parameters of targets.

Establish identity of targets.

Transmit processed data on conditions to the ship's command points.
Direct fighter planes against enemy aircraft.

Direct alr strikes against enemy surface targets.

Direct torpedo boats and other vessels against surface targets.
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CHAPTER II (s
EQUIPMENT OF THE COMBAT INFORMATION CENTER
List of Basic Specially Designed Apparatus
The Combat Information Center is outfitted with basic and auxiliary
equipment. The composition of the basic equipment is determined by the type
of ship on which it is installed, with allowance for the regular electronic
equipment of the ship and for the tasks assigned to the Combat Information
Center.

Composition of Basic Equipment for Battleships, Heavy Cruisers
and Light Cruisers

1. Plotting table (Ps) with Apparatus P-3, operating from the auto-
matic plotter of the "PUT'" System.

2. Plotting table (Pn) for the surface situation with maneuvering
board (Pl) .

3. Plotting board (Pa) for the air situation.

4. Guidance board (Pv, 1 - 2 assemblies).

5. Five circular repeater radar scope displays (VIKO).

6. Three simplified circular repeater radar scope displays (UVIKO).

7. Optiéal system.
Composition of Basic Equipment for Destroyers

1. Plotting table (Ps) with Apparatus P-3, operating from the auto-
matlc plotter of the "PUT'" Systenm.

2. Plotting table (Pnv) for the surface and air situation with mancuver-
ing board (Pm).

3. Two circular repeater radar scope displays (VIKO).
4. One simplified circular repeater radar scope display (UVIKO).

5. Repeater of the recorder of underwater acoustics.
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Note. Sometimes a limited CIC version is installed aboard ships due to
difficulties in placing a complete CIC assembly.

Auxiliary equipment of the Combat Information Center includes:s equipment
for operational telephone communication, autonomous telephone communication,
loudspeaker communication and ordinary telephone service; apparatus for target
indication output (equipment Du), monitoring and receiving apparatus, power
supply and signal apparatus.

In addition to basic and auxiliary equipment the Combat Information
Center 1s equipped with auxiliary apparatus and devices:s special electric
clocks, recording boards, working instruments and accessories.

Rules for Arranging Apparatus in the CIC

The equipment in the CIC is arranged on the basis of the following
regulations (Fig. 1):

1. The plotting table for the surface condition and its plotting board
are arranged together. -

2. The vertical plotting board for the over-all air situation and the
guldance boards are located near one another.

Moreover, the guldance boards are positioned so that when working on
them the situation being plotted on the vertical board will be visible.

3. The VIKO's are positioned near those plotting boards which they
sexrvice.

4. The UVIKO's are positioned near the CIC Commander's desk and near

certain plotting boards for the purpose of a preliminary evaluation of data
on the situation surrounding the ship.

5. The CIC Commander is centrally located. From his location the
CIC Commander must be able to view the entire CIC operation and have ready
access to any plotting station.

6. The Commander of the radar jamming equipment 1s located near the
CIC Commander.

7. Auxiliary radiocommunication stations are located near corresponding
plotting boards.

(6
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Fig. 1. Typical scheme for positioning equipment of the Combat
Information Center on heavy cruisers ;
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Fig. 1. Typical scheme for positioning equipment of the Combat
Information Center on heavy cruisers (Continued)
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Fig. 1. Typical scheme for positioning equipment of the Combat
Information Center on heavy cruisers

1% --

Pa plotting board for the alr situation;
Pn guidance board;

Pv plotting board for the air situation;
Ps plotting table;

VIKO for Apparatus Pa;

VIKO for Apparatus Pn;

VIKO for Apparatus Ps;

VIKO for Apparatus Pv;

telephone panel for 6 subscribers;
telephone panel for 6 subscribers;
talephone panel for 10 subscribers;
valve &scillator;

main exchange switchboard;

15 and 16 ‘ calling devices of main exchange switchboard;
P

17 --

4 --
he --
LYy --
45 --
B o

telepnone of autonomous communication system;
signalling unit S-10;

signalling unit S-20;

box of extra DS-10 resistors;

box of extra DS-20 resistors;

log repeater (Apparatus 5A);

course repeater;

receptor of distance run;

receptor of course angle;

transmitter of position angle;

auxiliary radio communication post;

scaling Apparatus P-3;

distributing switchboard;

telephone for ordinary telephone communication;
case with secondary electric clock;

marine clock;

control panel for electric clock;

connection box;

connection box;

connection box;

connection box;

connection box;

UVIKO tube unit;

UVIKO control panel;

relay unit (Apparatus No 7)
relay unit (Apparatus No ?a§
relay unit (Apparatus no 76

H
; 47 -- bearing repeater; 48 -- recorder

repeater; 49 -- single-pedal switch; 50 -- collapsible table for pantograph;
51, 52, 53, and 54 -- board for orders, situation, and recording of

58 --

- interference; 55 -- connection box; 57 -- adjustable seat;

CIC Commander's desk
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CHAPTER III

APPARATUS FOR THE GRAPHIC PLOTTING OF THE SURFACE AND AIR SITUATION
The Plotting Table (Apparatus Ps)
Design of the Plotting Table
The plotting table shown in Fig. 2 is designed for plotting the course
of surface targets, for the automatic plotting of the course of one's own

ship, and for gulding torpedo boats toward a target.

The plotting table consists of two basic demountable parts: the base-
cabinet of the table and the plotting board.
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Fig. 2. Over-all view of a plotting table:

1 -- plotting board; 2 -- base cabinet; § -- telephone panel
for 8 subscribers; 6 -- telephone panel for 6 subscribers;

7 -- special electric clock; 8 -- organic glass; 9 -- mechanical
ruler; 23 -- fastening

The base of the plotting table (Fig. 3) consists of 1585 x 850 x 440 mm {
cabinet 2 cast of Silumin and designed for mounting the plotting board. i
|




Fig. 3. Base cabinet of a plotting table:

27 -- compartment; 28 -- drawer for navigational charts;
29 -- drawer for tracing paper; 30 -- drawer for colored
pencils; 31 -- drawer for detachadble rulers

The base cabinet has four drawers for storing navigational plotting
charts, tracing paper, working instruments and accessories as well as a
compartment 27 closed by a door for storing telephone sets. There is a
similar compartment on the reverse side of the plotting table cabinet.

Drawer 28 1s used for storing navigational charts while center diawer 29
is used for storing rolls of tracing paper. Upper left drawer 30 has 4 small
compartments for keeping colored pencils. Each compartment i< of 2 correspord-
ing color. In thls same drawer there are erasers, a bearing converter, a
slide rule, penknife, rulers for a protractor, dividers, and a measuring device.

In drawer 31 there are detachable rulers for the ruler with parallel
movement, speed finders, special colored pencils, and colored pencils for use
on paper. The base cabinet has four legs which are bolted down on the deck.
Each leg 1s fitted with a shock absorber.

The plotting board of the plotting table (Fig. 4) 1s of Silumin, having
dimenslons 1585 x 990 x 235 mm. Its casing 1s divided by a partition into
two sections -- a large and small section. Each section has a cover. Installed
on the cover of the large section 1s a 1086 x 886 x 20 mm sheet 8 of’ organic
glass with a dull finish on the surface. Thls is the working surface of the
plotting board. For convenlence in determining the course of a target by
means of a protractor and rule- a rectangular coordinate grid has been drawn
on the working surface of the vlotting board.

(8




The "North™ edge of the plotting board cover 1is used to secure mechanical
ruler 9 with parallel movement. The ruler is used to plot the course of a
target manually.

18 20

Fig. 4. Plotting table with view of the automatic plotter,
auxiliary devices and control panel:

3 and 4 -- signal devices; 6 -- telephone panel for 6 sub-

scribers; 10 -- signal panel; 11 and 12 -- viewing windows;

13 and 14 -- rotary switches; 15 and 16 -- knobs for adjusting

] pencil; 17 and 18 -- levers for matching the longitude and

E latitude of Apparatus P-4; 19 and 20 -- switches; 22 -- wooden
4 panel; 24 and 25 -- device for the automatic recording of the

course of one's own ship; 21 -- finger-shaped lamps

Mounted on the cover of the small section is special electric clock 7, [9
telephone panel 6 for six subscribers of the operational telephone communica-
§ tion system, signal panel 10 and two viewing windows 11 and 12 for reading
3 the instantaneous values of the latitude and longitude from the scales of
R Apparatus P-4 (repeater).

:

o The followlng are mounted in the casing of the small sectlon: Apparatus P-4 --
ks repeater of the latitude and longitude of the position of one's own ship;

" electric motors SCh-274; two signal lamps, one of which is installed under

. green glass and the other under red glass; signal panel 10; terminal plates

i and receptacles for inserting feeder cables.

- ) Located on the panel of the wall of the outer side (Fig. 4), to the rear

of the small sectlon, on the casing of the plotting board are: control organs
consisting of two rotary switches 13 and 14 which are used to switch on the
plotting board and to change the operational regimes of the automatic position
plotter installed in the large section of the plotting board; two levers 17 and
18 for matching the latitude and longitude of Apparatus P-4; two tumbler

o
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switches 19 and 20 for turning on the lamps of the internal preliminary
1llumination system and the luminous marker of the recording device of the
automatic position plotter and of the two knodbs 15 and 16 for adjusting
the pencil along O - W and N - S.

On the large section of the casing of the plotting board are: the
elements 24 and 25 of the device for the automatic recording of the course
of one's own ship; signal devices 3 and 4 of the operational communication
system and of the optical system; eight finger-shaped lamps 21, 110 volts
(15 watts), for 1lluminating the working surface of the plotting board;

and wooden panel 22 to which the navigation chart is attached.

The 1llumination finger-shaped lamps are turned on by means of the
switch with the inscription "Light" that is installed on the control panel
located on the wall panel of the front side of the casing of the plotting
board.,

Four telephone panels 5 for eight subscribers each are located along
the facing side of the casing of a plotting board of horizontal design.

Note. Shown in Figs. 2 and 4 1s Apparatus Ps, the old model, with
telephone panels for 10 subscribers instead of 8.

Apparatus for the Automatic Plotting of the Course of One's Own
Ship

The apparatus for the automatic plotting of the course of one's own
ship i1s the basic equipment of the plotting tadble. This apparatus auto-
matically records on a navigational plotting chart the path of one's own
ship. The direction and velocity of movement of the pencil of the recording
device of the apparatus depends on the ship's course, speed, on the latitude
and longltude of the ship's position as well as on the scale of the chart
selected.

The apparatus for the automatic plotting of the path of one's own ship
is included in the ship's automatic position plotting system "PUT'" through
an additional scaling device P-3 installed in the Combat Information Center.
A dlagram of the operation of the system for the automatic plotting of the
course of one's own ship is shown in Fig. 5.

In this diagram:

1. Apparatus P-la introduces the gyrocompass and log corrections.

2, Apparatus P-1 1s a computing mechanism that determines the meridional
and equatorial components of the ship's path from the course data and distance

run per unit time which are automatically obtalned from the gyrocompass
and log, respectively.

"V RTRRRp————
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3. Apparatus P-3 is a scaling device that works out a scale with respect
to the chart selected for the plotting table; it automatically calculates
and introduces a correction into the record of the ship's movement because of
the nonlinearity of the scale of the Mercator projection of the navigation
chart.

4, Apparatus P-3a is a converter of the components of the ship’'s path
into geographic coordinates -- latitude and longitude of position,

As seen from the diagram, the control organs of the recording device on
the plotting board of the plotting table are the gyrocompass and log.

S svn
| S cosx i |
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| 5
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N-fa muvecKod npoxudxu Kypca n-4
c60e20 Kopabna Penumep
(npubop Nc ) Auv¥

Moowuwern cmona r{amaaim

Plotting board of the plotting table

Kox
K7

From gyrocompass

T w

$ O¢ evice for auto- Apparatus
;A g mat?c plotting of pp;_

y 8 N ship®s course Repeater

: E (Apparatus Ps) Aand@

Flg. 5. Functlonal diagram of the automatic position
plotting system

The course data from the gyrocompass and the distance run from the log
enter Apparatus P-la where they are adjusted, respectlvely, by way of the
algebralc addition of the gyrocompass course Kgo and the quantity AKX (11
introduced 1into Apparatus P-la as the course correctlon and by way of the
algebraic addition of the distance run according to the log and the quantity A S
introduced as the log correction. The correction for the distance run is
introduced into Apparatus P-la either in knots or in percentage with respect
to the distance run.
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The adjusted course Kgo + AK = K and the adjusted path S/} + AS = 8,
characterizing the position of the ship in polar cerdinates

A = £(K;8),

where A -- ship's path at a given moment;
K -- ship’s course;
S -- distance run,

enter into Apparatus P-1 where, by means of sine integrating mechanisms, the
polar system of coordinates of the ship's position 1s converted into the
rectangular system of coordinates

A=1f(Sy _gi S

st S - )

Sy .g=SsinK and S =S cos K,

where SN o projection of the path on 1line N - S;
So e projection of the path on line O - W.

In Apparatus P-3 the data S ) and S, . undergo a scale change with [12
respect to the scale of the char§ selected for the plotting, taking into
account corrections for the change in the scale of the Mercator chart as a
function of the change in latitude. A functional diagram of Apparatus P-3
and its operation 1s presented in the Section "Auxiliary Apparatus and
Devices."

From Apparatus P-3 the quantities S: _ o and Sg oy (comprising the
ship's path along the lines N - S and O Y  In the 2cals selected for the
work on the chart) enter in the form of electrical impulses into electric
motors SCh-274 for the automatic plotting of the ship's course. The
SCh-274 motors rotate the motion screws of the device for the automatic
plotting of the course (Fig. 7), as a consequence of which, in the result
of the geometric addition of the components of the distance run by the ship
along the lines N - S and O - W, there occurs a shift in the carriage with
the recording device and the projector which plots the line of the ship's
movement, 1.e., the course.

The components S, _ S and S W of the distance run which enter
Apparatus P-3a from Apparatus P—? are converted in the sald apparatus into
the geographical coordinates of the ship's position (latitude and longitude),
followlng which this data proceeds along sychronous transmission lines to
the latitude and longitude repeater of Apparatus P-4 of the plotting table.

. g
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Operation of the Functional Diagram of the Automatic Position
Plotter and Apparatus P-4

The apparatus for the automatic plotting of the course of one's own
ship consists of: two carriages 9 and 28 (Fig. 6); two motion screws 2 and 3
for the movement of the carriage along N - S and O - W; recording device 8;
projector 7 -- an optical device; time recorder 10 consisting of synchronous
motor SD-2 with three special contact disks 11, 12, and 13 and with electro-
magnet 6 for time recording; a gear and bevel transmission system; and two
receiving electric motors 4 and 5 (four-wire synchronous communication of
the SCh-274 type) for the N - S and 0 - W components.

The SCh-274 four-wire synchronous electric motors are located in the
small section of the plotting board of the plotting table. The rest of the
elements of the equipment, with the exception of the adjusting knobs, are
brought out on the front side of the plotting board, in the large section
of the plotting board.

The carrlage for the movement of the recording device along line O - W
carries nut 29, motion screw 3 and the carriage for movement along N - S, on
which the pencil and projector are mounted. With the rotation of receiving
electric motor SCh-274 by the component of the distance run along O - W
motion screw 3 for the movement of carriage 28 along O - W, while rotat-
ing mowes nut 29 which, being secured to the carrlage, moves the carriage
aA%. along with it, motion screw 2 and carriage 9.

With the rotation of receiving electric motor SCh-274 by the component (14
of the distance run along N-S, motlon screw 2 moves carriage 9 along
line N - S and, along with it, the recording device and projector.

Recording device 8 consists of a pencil, Mark 4N inserted into a clamp,
and an electromagnet 6 of type EM-5.

Under the action of a spring the pencil presses against the lower working
surface and, with the movement of the carriage, leaves a trace on the working
surface of the Mercator chart which is attached by means of tacks to the
wooden panel of the plotting board.

When the electromagnet is activated the clamp connected with the
armature of the electromagnet rises and a space of approximately 1 mm is
formed between the pencil and the lower working surface of the chart.

Projector 7 -- a device consisting of a cylinder, in the upper part of
which there 1s a clouded glass and a diaphragm with an opening in the form
of a cross, and which has a lens and a signal lamp of 110 volts (8 watts) --
projects a luminous mark on the surface of the plotting board in the form of
a cross lndicating at each moment of time the location of the pencil and
hence the position of one's own ship on the chart.

S L i i s
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Functional diagram of the automatic position

Fig. 6.
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1 --
16 --

17 --
18 --
19 --
20 --
21 --
22 --
23 --
2 -
25 --
26 -
27 ~=

28 --
29 --

FPig. 6. Functional diagram of the automatic position
plotter and Apparatus P-4

current-carrying bus bars;

motion screw for the N - S movement of the carriage of the recording device;
motion screw for the O - W movement of the carriage of the recording device;
receiving electric motor SCh-274 for the component of the distance run

along N - S;

receiving electric motor SCh-274 for the component of the distance run

along 0 - W;

electromagnet EM-5 for time recording;

pro jector;

pencil of the recording device;

carriage of the recording device;

synchronous electric motor;

contact disk for recording time every 10 minutes;

contact disk for recording time every 2 minutes;

time-selecting contact disk;

finger-shaped lamp for 1lluminating the working surface;
contacts for adjusting pencil;

cylinder with contacts for 1limiting the extreme positions of the
carriage of the recording device along line N - S;

knob for setting the pencil on the chart for the N - S direction;
knob for setting the pencil on the chart for the O - W direction;
selsyn SS-404, latitude receptor;

selsyn SS-404, longitude receptor;

scale for approximate latitude reading;

scale for preclise latitude reading;

scale for approximate longitude reading;

scale for precise longitude reading

lever for initlal setting of latitude;

lever for initial setting of longitude;

contacts for 1limlting the extreme positions of the carriage of the
recording device along the line 0 - W;

carriage for moving the recording device along the O - W line;
nut
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The time recorder consists ofs synchronous motor 10 of the SD-2 type
which i1s connected by means of mechanical drive with disks 11, 12, and 13;
and electromagnet 6 with the armature of which the clamp of the recording
device 1s connected. With the rotation of the three contact disks a periodic
closing of the circuit of the armature of the electromagnet occurs, as a
result of which the pencil of the recording device, by rising and falling,
leaves a mark in the form of a point on the lower surface of the apparatus.

The apparatus for automatic position plotting is equipped with devices
limiting the movement of the carriage, of which two devices 16 are for
limiting the motion of the carriage in the N - S direction and two devices 27
are for limiting the motion of the carriage in the O - W direction. The
1limiting devices are triggered when the carriage of the recording device
approaches the extreme positions, whereupon the power supply of the correspond-
ing SCh-274 electric motor is cut off and the carriage stops.

The operation of the limiting devices is signalled by the lighting of
a lamp installed under the glass of the signal panel (cover of the small
section of the plotting board).

Apparatus P-4 1s installed under the cover of the small section of the
Plotting table and is a repeater of Apparatus P-3a of the "PUT" system
which gives the value of the ship's instantaneous geographic coordinates
(1atitude and longitude). In Apparatus P-4 two selsyns 19 and 20 of the
SS-404 type serve as recelvers of the longitude and latitude of position.
The rotor of each selsyn is mechanically connected with two cylindrical
scales: one 1s an approximate scale (in degrees) and the other is a precise
scale (in minutes).

When the ship's position changes only in latitude selsyn SS-404 (19)
will rotate and via the friction clutch for slippage scale 22 -- connected
by planetary gear with scale 21 for an approximate latitude reading -- will
rotate giving a precise reading of the latitude. With a change in the ship's
longitude selsyn SS-404 (20) rotates and via the friction clutch for slippage,
the cylinder and scale 24 rotate glving a precise reading of the longitude.
The scale for precision longitude reading is connected by planetary gear with
scale 23 which glves an approximate reading of the longitude. The scales
of Apparatus P-4 are illuminated by a small electric lamp of 110 volts
(8 watts). The scales are read through viewing windows located on the cover
of the small section of the plotting board of the plotting table.

Description and Principle of Operation of the Electric Circuit
of the Equipment for the Automatic Plotting of the Course
of One's Own Ship. The Joint Operation of Apparatus P-4
and P-3,

From the transmitters the components of the distance run of Apparatus P-1,
glven in the form of direct current impulses, enter through a special connection
box into the recelving motors for the distance run along lines N-S and O-W,
in Apparatus P-3 (Fig. 7).
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Fig. 7 Principal electric circuit of the equipment for the
automatic recording of the path of one’s own ship
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together with Apparatus P-4 and scaling
Apparatus P-3:

finger-shaped electric lamps, 110 volts (8 watts);
finger-shaped signal lamp, 110 volts (8 watts);

finger-shaped signal lamp, 110 volts (8 watts), signalling
that apparatus is turned off when carriages of the recording
device are at extreme positions;

finger-shaped lamp, 110 volts (8 watts), for illuminating
cross of proJjector;

finger-shaped lamp, 110 volts (8 watts); (lamp for illuminating
scale of Apparatus P-4;

three-position rotary switch for turning on time recorder on
recording device;

three-position rotary switch for various regimes of apparatus;
two-position rotary switch (latitude switch);

l
2

electric motor, receptor of distance run along N

electric motor, receptor of distance run along 0 - w;

electric motor, receptor of distance run along 0 - W;

electric motor, receptor of distance run along N - S; |

synchronous motor of time recorder; :
selsyn -- (receptor of latitude of position);

selsyn -- (receptor of longitude of position);

time recorder contact disks;

scaling keys of the transmitter of distance run along line N - S;
scaling keys of the transmitter of distance run along line 0 - W;
contacts for adjusting carriage of recording device;
electromagnet for 1ifting pencil of recording device;

contacts for limiting movement of carriage of the recording
device along line N - S;

contacts for limiting movement of carriage of the recording
device along line O - W;

key for turning on illumination of working surface;

key for turning on projector lamp;
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Fig. 7 (continued)

P>-206 and
P2 -236 -- auxiliary relays of time recorder of recording device;

P2 -212 -- relay for switching on resistor Ry;

R} -- resistance = 1340 ohms for dampening current in circuit of
electromagnet EM-5;

RZ - R9 -- resistances of 200 ohms each;
Ry a.q Byy -- resistances of 140 ohms each;

cl to 06 -- filter capacitors, 1 /LF each;
T HUW -- current-carrying bus bars

Data for distance run along the 1ine N - S (S sin K) enters electric
motor SCh-201 (1); data for distance run along the 1line O - W (S cos K) enters
electric motor SCh-201 (2). The shaft of electric motor SCh-201 (1) is
connected with the scaling transmitter-keys (keys MK-2) for the distance
run along the line N - S.

The scaling transmitter-keys MK-1 and MK-2 convert the components
S sin K and S cos K in accordance with the scale of the Mercator chart
selected for the work; scaling key MK-1 1s designed so that it takes into
account the nonlinearity of the Mercator chart scale with a change in the
ship's position with respect to latitude.

With allowance for the scale the components of the distance run, i.e.,
S, sin K and S, cos K, in the form of direct current impulses from the
scaling transmitter-keys MK-1 and MK-2, enter through heavy-duty filters of
capacitors and resistors into receiving electric motors SCh-274 (1 and 2) of
the apparatus for automatic plotting of the course of one's own ship
(Apparatus Ps).

Receivin% electric motors SCh-274 (1 and 2) rotate the corresponding

motion screws (See Functional dlagram) which move the carriages of the
recording device.

The circult for automatic operation is switched on through rotary
switch PK-2 located on the right side of the panel of the small section of
the plotting table. Switch PK-2 has three positions:

Position 1 -- Normal regime;
Position 2 -- Off;
Positlon 3 -- Without lower chart.
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In the "Off" position all contacts of the rotary switch are open with
the exception of contacts I - III and I - VI which by remaining closed prepare
the supply circult of electromagnet EM-5 and relay RE-212 for operation at [16
the moment the pencil is adjusted on the chart.

A power supply of a 110 volt direct current is delivered to the elements
of the recording device by metal bus bars TNSh through sliding contacts. During
ad justment the pencil must not touch the working surface of the chart. The
1ifting of the pencil and its maintenance in an elevated position is accomplished
by means of electromagnet EM-5. To adjust the pencil on the chart (to set
the pencil at the latitude and longitude of the ship's position at the moment
Apparatus Ps is started up) the adjustment levers are shifted from the
horizontal to the vertical position. In shifting the levers there occurs,
by means of the lever rods, a mechanical closing of the adjusting contacts KC
and KC, -- first, contacts I - II; then contacts I - III. Through contacts
I - II"a power supply of 110 volt direct current is delivered to electro-
magnet EM-5 which responds and 1ifts the pencil. Two to three seconds after
electromagnet EM-2 is activated, a resistor R, = 1340 ohms 1s automatically
introduced in the circulit, whereby the excess heat of the electromagnet's
winding is cancelled. The resistor is automatically introduced through

relay RE-212 by way of opening contacts KRE-212 which otherwise shunt
resistance R,.

1
A power supply of a 110 volt direct current is delivered to the relay
through ad justing contacts xcl and KC, by way of closing contact I - III.
The position of the carriage of the récording device at the time of adjustment
1s recorded on the working surface of the plotting table in the form of an
illuminated cross from the projector.

1

The projector is turned on by switch K2 with the designation "Projector
light."

For the automatic plotting of the course without a recording on the
lower chart the rotary switch PK-2 is shifted into Position 3, "Without the
lower chart". Further, through the contacts of rotary switch PK-2 (contacts
I-VIIandV - VIII) electric lamp L, under the green glass lightsup
signalling that the equipment is in operation.

By closing contacts I and VII a 110 volt direct current is delivered
to the common line of scaling keys MK-land MK-2 of Apparatus P-3. By closing
contacts IV - IX of rotary switch PK-2 direct current impulses are transmitted
from scaling transmitter-keys MK-1 and MK-2 of Apparatus P-3 to receiving
electric motors SCh-274 (1) and SCh-274 (2). As a result, electric motors
SCh-274 rotate the motlion screws and move the carriage with the projector and
recording device; along with them, on the upper working surface of the plotting

board the illuminated cross (1light spot) moves, indicating the position of
the sh 1p .

Depending on the velocity of rotation of electric motor SCh-274 (1) (17
for the component of distance run along line N - S and on electric
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motor SCh-274 (2) for the component of distance run along line O - W the
light spot will move at a velocity corresponding to the ship’'s speed and
in a direction corresponding to the ship's course.

The plotting of the ship's course in the indicated operational regime
takes place without a recording by the pencil on the lower chart. The lifting
of the penciluggq its maintenance in an elevated position is accomplished, just as
during adjust,, by electromagnet EM-5 which in this operational regime obtains
a power supply of 110 volts direct current through the contacts of rotary
switch PK-2 (contacts I - VI and V - VIII).

Following the elevation of the pencil, just as during adjustment, an
additional resistance R, = 1340 ohms in series is introduced into the circuit
of the winding of electromagnet EM-5 by breaking contacts KRE-212 of relay
RE-212.

A power supply of 110 volts direct current is delivered to relay RE-212
in this regime through contacts V - X and I - III of rotary switch PK-2 and
not through the contacts for adjustment KSl and KSZ'

For the automatic plotting of the course with a recording on the chart,
switch PK-2 is set at Position 1, "Normal regime.” At the same time signal
lamp L, under the green glass also lights up signalling that the equipment
is swi%ched on.

The switching on of the elements of the circuit for automatic operation
with recording on a chart 1s similar to the switching on for the operational
regime "Without lower chart."” The difference is only that in the operation
of the "Normal regime" circuit electromagnet EM-5 is de-energized by the
breaking of contact I - VI; the penclil of the recording device drops down
under the action of a spring and draws a line on the chart, i.e., the course
of one's own ship.

Limiting the extreme positions of the carriage of the recording device
is accomplished by the contacts for limitation. When the carriage of the
recording device approaches the northern edge of the chart there occurs
a mechanical breaking of the north contact, the contacts OK, for limitation,
and the closing of the north contact of the group of contacts OK., whereby
electric motor SCh-274 (1) 1s deprived of current and electric lgmp L

under the red glass lights up signalling that the apparatus has been %grned
off by the limitation.

When the carrlage of the recording device approaches the southern edge
of the chart electric motor SCh-274 (1) shuts off and electric lamp L., likewise
lights up. In this case the shutting off of electric motor SCh-274 (19 and
the 11ghting of signal lamp L., occur through the south contact of the group
of contacts OK, for limitation and through the closing of the south contact
of the group of contacts OK,, Limiting the motion of the carriage of the
recording device in the O -"W direction is analogous to the above, the
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difference being only that the safety factor of electric motor SCh-274 (2)
1s due to the breaking of contact O or W (of group 0K2) and the closing
of contacts for turning on lamp L, (ij group). [18

The recording device plots marks on the lines of the ship's course
after a fixed interval of time. A mark in the form of a point 1s obtained
as a result of the action of electromagnet EM-5. Intervals of elther two
or ten minutes between markings may be selected at will. The timing is
turned on by means of timing switch PK-1.

Position 1 of rotary switch PK-1 corresponds to the "Off" position, 1i.e.,
without markings.

Position 2 of switch PK-1 corresponds to markings at 2 minute intervals.
Position 3 -- to markings at 10 minute intervals.

Synchronous electric motor SD-2, the intermittent contact disks
(D, 1s a selector or preparatory disk; D, is the disk for the 2-minute
1n%erva1 marking and D, is the disk for %he 10-minute interval marking),
and two auxiliary rela;s RE-206 and RE-236 are used for obtaining marks.

Selecting disk D, is slightly shifted in its projections with respect
to the projections of %he two-minute and ten-minute contact disks, as a result
of which, in rotating, the contacts of the selecting disk are closed first
and then the contacts of the two-minute or ten-minute disk. The breaking

of contacts occursin that same sequence.

Electric motor SD-2 rotates the three contact disks by means of a
mechanical drive. When the contacts of selecting disk D, are closed the
first relay RE-206 operates and through its contacts III - I creates an
interlocking circuit; through contacts IV - II it readies the supply circuit
of relay RE-236. Relay RE-236 operates with the closing of the contact of
any one of the working disks -- D2 or D3.

With the closling of the contacts of one of the working disks relay RE-236,
after closing its contacts I - II, sends, through contacts II - XI of rotary
switch PK-2, direct current impulses to electromagnet EM-5. At the same time
relay RE-236 breaks, through its contacts III - IV, the interlocking circuit
of relay RE-206 and 1t drops its own armature and breaks its own contacts.

In view of the fact that the contacts of the preparatory disk are already
broken (owing to the displacement of its projections with respect to the

projections of the working disk), relay RE-236 will not operate again and
the entire system will be at rest.

Upon recelipt of a current impulse electromagnet EM-5 operates and 1ifts
the pencil; when the current of the electromagnet is cut off, the pencil, under
the action of a spring, drops and makes a time mark in the form of a point.
The length of time the pencil remains in an elevated position depends on the
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position of the projections on the working disks with respect to the projections
of selecting disk Dl'

The apparatus for the automatic plotting of the course of one's own
ship is designed for the automatic recording of latitudes within geographical
limits ranging from Lat = 0 to lat = 75° for the northern latitude and
from Lat = 0° to Lat = ?5 for the southern latitude.

The 0perationa10range of the agparatus along the geographical longitude
extends grom Long = 0 to Long = 180" for the eastern hemisphere and from
Long = 0 to Long = 180° for the western hemisphere.

The apparatus can operate on charts in scales 13150 000 - 1:800 000.

Charts of only three scales -- 1150 000, 1:100 000, and 1:150 000 --
are used on the plotting - table of the Combat Information Center.

The maximum speed of the ship for which the apparatus is designed is
45 knots, which corresponds to a velocity of rotation of the receiving motors
for distance run as followss 22 revs/min for electric motor SCh-274 (1) for
the component of distance run along line N - S; and 30 revs/min for electric
motor SCh-274 (2) for the component of distance run along line 0 - W.

If a ship is sailing in the northern hemisphere the latitude switch PK-3
is set at Position 1 -- "North latitude;" in this case the receiving motors for
the component of distance run along line N - S,.in apparatus P-3 and Ps, rotate
in the same direction. When the ship crosses the equator, i.e., from the
northern to the southern hemisphere, switch PK-3 is set at Position 2 --

"South latitude" -- which corresponds to a reverse rotation of the receiving
electric motors for the component of distance run along line N-S. A
description of the speclial électric clock mounted on the cover of the small
section of the plotting board is presented in Chapter VIII (Auxiliary
Apparatus and Devices).

List of Work Instruments and Accessories for
the Plotting Table

The following work instruments and accessories are used in performing
taks on the plotting board pertalning to the plotting of targets and the
course of one's own ship.

1. Ruler with parallel movement 1 item
2. Detachable rulers for the ruler with parallel movement,

for scales 1350 000, 1:100 000 and 1:150 000 % el
3. Speed finder, by the method of comparing distances run b

4, Speed finder, by the method of comparing distances run,
for the large scale chart 7 R

--21 ~
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5. Speed finder for scales 13150 000, 1:100 000 and 13150 000 3 items

6. Slide rule :

7. Bearing converter e

8. Protractor 1
9. Detachable rulers for the protractor, for scales 1350 000

1:100 000, and 13150 000 3

10. Dividers B

11. Drawing compass 3

12. Special colored pencils for glass (the set consists of
six pencils: black, brown, red, green, blue and yellow) 2 sets [20

13. Ordinary colored pencils (the set consists of six

pencilss black, brown, red, green, blue and yellow) 2 sets
14. Graphite pencils, Mark V 2 items
15. Penknife 1 item
16. Soft eraser for erasing pencil tracings L
17. Bottle of fluid fOf wiping away pencil tracings on th

Plexiglas of the plotting board, 100 g 1 bottle
18. Clean cloth 50 grams
19. Tracing paper 1 roll

‘ All these instruments and accessofés, with the exception of the
fluid for erasing pencll tracings, are arranged in wooden storage trays
installed in the upper metal drawers of the plotting table cabinet.

Stored in the lower drawers of the plotting table cabinet are the
navigational charts and three rolls of tracing paper, one roll of which is
for the plotting board of the plotting table and the other two are for
Apparatus Pn and Pv (plotting board of the surface situation and
guldance board, respectively).

s Plotting Table for the Surface Situation
i (Apparatus Pn) 1
ti Purpose and Design

The plotting table for the surface situation, an over-all view of
which is presented in Fig. 8, 1s used for the graphic recording of the position,
4 characterists, and motion parameters of surface targets in the vicinity of
- - one's own shipi The plotting table for the surface situation consists of
two basic parts: the plotting board and the base cabinet of the plotting [21

board. The plotting board for the surface situation is mounted on the base
in a horizontal position.
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Fig. 8 Over-all view of the plotting table for the
surface situation (Apparatus Pn):

1 -- base cabinet of the plotting board; 2 -- casing; 3 working
surface; 4 -- gyrocompass course repeater scale; 7 -- fastener;

8 -- telephone panel; 10 -- 1light panel; 11 -- cover; 12 flange;
13 -- door; 14 -- drawer

In Fig. 8 it 1s seen that base 1 of the plotting table is a cabinet
cast of Silumin in which there are three doors that open (two side doors
and one on the face side).

The side doors are used for access to the connection boxes with the
terminal plates, whereas the door on the face side is used for access to
organs for coordinating the course repeater and for access to the illumination
lamps.

On the inner side of the doors there are hooks for hanging telephone
gear. In the under part of the base cabinet there are three shock absorbers
which protect the apparatus from vibrations and shocks. The base of the
plotting table is bolted to the deck of the ship.

There are four special drawers 14 in the side walls of the base cabinet
for storing work instruments and accessories.

The plotting board of Apparatus Pn shown in Fig. 9 is made in the form
of a shaped casing 2 cast of Silumin, open in the upper and lower parts.
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The casing serves as a mounting for working surface 3 of Plexiglas 20 mm
in thickness, and for installing the elements of the circuit.

Fig. 9. View of the internal assembly of the plotting
board for the surface situation (Apparatus Pn):

2 -- casing; 5 -- connection box; 6 -- plug socket;
8 -- telephone panel; 9 -- panel; 15 -- gyrocompass repeater;
16 -- 1llumination lamps

The bottom part of the casing of the plotting board is enclosed by
Duralumin panel 9. Installed on the front of this panel are the following:
a frosted disk for obtaining diffused i1llumination of the working surface of
the plotting board, two demountable cones, three microtelephone transformers,
four signal devices and extra resistors -- 800 ohms each -- for limiting the
voltage to 110 volts, given a lateral source of 220 volts for supplying
Apparatus Pm.

Secure .o the lower part of the panel are two connection boxes 5 with
terminal pl. cs; two KDS type wire-wound resistors -- 1500 ohms each -- for
limiting the voltage to 110 volts, given a lateral source of 220 volts in
the circult of signal device 0S; plug sockets 6 for connecting telephone
gear to telephone panels; a terminal plate with six terminals for connecting
the wires from the i1llumination lamps; and the course repeater, the axis of
which 1s brought out through the central cone.

Located on the side walls of the casing are: four telephone panels 8 for
eight subscribers each, one telephone panel for six subscribers, illumination
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panel 10 and removable covers 11 for access to elements of the assembly.
Covers 11 have speclal flanges 12 for securing the maneuvering board
(Apparatus Pm) to Apparatus Pn.

Along the circumference of the ring of the plotting board's casing are
twelve uniformly spaced fasteners for securing the tracing paper placed on
the working surface in order to obtain the plotted situation.

The Working Surface of the Plotting Board for
the Surface Situation

The working surface of the plotting board, i.e., the diagram shown in
Fig. 10, is drawn on a circle consisting of a sheet of colorless organic
glass 20 mm thick and 1030 mm in diameter. The upper surface of the circle
is polished whereas the under surface has a dull finish, with the exception
of the center section under which the scale for the repeater 4 of the
gyrocompass course is located. To protect this scale from impairment the
circle in the center section rests on three special supports made of colorless
organic glass. These supports are secured to the bottom of the plotting
board near the base of the center cone.

A polar coordinate diagram,in the form of radius vectors and concentric
circles designating distances,is engraved on the polished surface of the
organic glass.

The center of the circle, maked by a cross, is the center -- pole --
of the coordinate system; the zero radius vector representing the line of
true North on the diagram is taken as the polar axis. The position of any
target on the dlagram is determined by the length of the radius vector up to
the given target and by the angle between the said radius vector and polar
axis. The angles on the diagram are recorded from the north radius vector,
with designation 0%, clockwise from 0° to 360°,

For greater convenience, increased accuracy and rapid plotting of the
pogition of targets the radius vectors are plottgd with solid lines every
30" along the arc of the circle beginning with 0" and, in 10° intervals
between these lines, the radius vectérs are plotted with points. (23

For the rapld determination of distance to any target there are 15
range clrcles of which the first ten, counting from the pole of the dlagram,
are plotted in the form of points at 44 mm intervals; while the remaining 5
circles are drawn with solid lines at 12 mm intervals.

In the four quadrants of the polar diagram, above the concentric range
circles, the distances are recorded in conformity with the three scales for
plotting targetss O - 20 and 20 - 40; 0 - 50 and 50 - 100; O ~ 100 and
100 - 200 nautical miles. The positiomsof surface targets on the plotting
board for the surface situation are plotted in the scales 0 - 5, 0 - 20,
and 0 - 50 nautical miles within the areas of the circles at a distance
interval of 44 mm; and in the scales 5 --10, 20 - 40, and 50 - 100 nautical
miles within the areas of the circles drawn at 12 mm intervals.
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The scales 0 - 20, 0 - 50, and 0 - 100 nautical miles for the range
circles plotted at 4 mm intervals and the scales 20 - 40, 50 - 100, and
100 - 200 nautical miles for range circles drawn at 12 mm intervals are
used for plotting the positiorsof air targets and aircraft guided from

the ship.

The Course Repeater

The course repeater, a functional diagram of which is shown in Fig. 11,
is a device indicating the ship's course. The course repeater is connected
by means of synchronous communication, type SSP, with the course transmitter
of the ship's gyrocompass. A selsyn motor 4, type SS-404, 1is used in the
repeater as a receiving motor, the rotor of which 1s connected by means of [2#
a gear drive system with compass card 1 of ghe repeater, the degree scale
of which is divided into 360 divisions of 1~ each.

Fig. 11. Functional diagram of a course repeater:

1 -- compass card; 2 -- scale for matching; 3 -- manual
control for matching; & -- receiving selsyn, type SS-404

The compass caxd is made of colorless organic glass; it is 250 mm in
diameter and 2 mm in thickness. The bottom surface of the card has a
dull finish while the upper surface is polished; a degree scale and an
outline of the ship are drawn on the surface.

The matching of the repeater with the gyrocompass is accomplished by
means of manua% contro% 3 of dial 2 for matching, which has a degree scale
ranging from 0~ to 360 .
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All elements of the repeater are placed in a casing cast of Silumin .
in which there is a window for monltoring the scale for matching.

The repeater is installed in the center of the plotting board so that
the center of the compass card is opposite the center of the working surface
of the plotting board.

Access to the mechanisms for matching the repeater is through the door
in the base of the plotting table.

Signal Devices

There are two signal devices each of which consists of two cylinders

mounted in a common casing and installed on the bottom of the plotting board
in an inclined position.

Inside each cylinder there is a plug socket for a 110 v (8 w) electric ]
signal lamp, type STs-21. The cylinders are enclosed from above by a common
cover with lenses, one of which is colored red and the other green.

The signal devices with the red lenses are used as luminous call signals
for the telephone panels of the apparatus.

The signal devices with the green lenses are used for the reception of
a call signal from the optical system signalling that the horizontal bend of the
optical system must be set over the plotting board so that the situation
plotted on the board may be monitored from the Main Command Center.

The Light Panel
The 1ight panel 10 (Fig. 8) installed on the side wall of the casing
| of the plotting board 1s used for mounting safety elements and for turning
’ on and off the illumination of the working surface of the plotting board.

Installed on the panel are:

o o

7 a) switches for turning the illumination lamps on and off}

1 b) two cartridge fuses in the circuit of the illumination lamps ( 2 amp
3 fuses, type PT);
yi ¢) two neon signal lamps with greencovers; the lamps monitor the |
e condition of the fuses and the presence of a supply voltage to the panel; |
¢ d) two resistors, 68 000 ohms (0.5 watts), type V , in serles in the E
< supply circuit of the neon lamps; [25 |
o e) Switch position indicator: "On" and "Off". i
5
k |
f |
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The Cones and Connection Boxes

Metallic cones installed inslde the casing of the plotting board provide
for a more effective utilization of the light generated by the ten frosted
finger-shaped lamps that 1lluminate the plotting board and also reduce light
shadows.

For this reason the cones are covered with an enamel aluminum paint,
so that the light reflected from the surface of the cones falls on the
working surface of the plotting board thus illuminating it more uniformly.

There are two connection boxes with cast Silumin casings, inside of
which are located 5 plates made of Duralumin. Two terminal boards are
secured to each plate: one for 10 terminals and the other for 6 terminals.
Leading to the terminal boards are the wires of the internal circuit of
the Apparatus and of the external cables which are plugged into the
connection boxes through three receptacles located in each box.

On all the terminals to which the wires are connected there is a

dlgital engraving of the corresponding wire numbers. In addition
each terminal board is also numbered.

The Electric Circuit

There are two versions of the plotting board for the surface situation:
one with a source of 110 volt D.C. and the other with a source of 220 volt D.C.

The basic electric circuit for the components of the plotting board
is shown in Figs. 12 and 13.

Both versions of Apparatus Pn are absolutely identical in the composition
of their electric circuit elements; they differ only in the magnitude of
type VS resistors in the supply circuit of the common call-signal lamps
of the telephone panels; in the presence of damping resistors of type KDS;
and in the circuit connecting the lamps which illuminate the working surface
of the plotting board. With a supply voltage of 110 volt D.C. the illumination
lamps are turned on as shown in Fig. 12. With a supply voltage of 220 volt D.C.
the lamps are turned on as shown in Fig. 13.

Work Instruments and Accessories of the Plotting Board
for the Surface Situation

The set of workinstruments and accessorles of the plotting board
include:

1. Speed finder using the method of comparison of distances run.

2. Speed finder using the method of comparison of distances run for
the large scale on the diagram.
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3. Set of speed finders for scales 0 - 5, 0 - 20, and 0 - 50 nautical
miles. (27

4, Slide rule for Apparatus Pn.
5. Protractor.

6. Detachable ruler for the protractor for scales 0 - 5, 0 - 20, and
0 - 50 nautical miles.

7. Bearing converter.

8. Parallel rule 600 mm in length.
9. Dividers.

10. Drawing compass

11. Two sets of special colored pencils for recording on glass. Each
set consists of pencils of 6 colors: black, brown, red, green, blue, and
yellow.

12. Two sets of ordinary colored pencils. Each set consists of pencils
of 6 colors: black, brown, red, green, blue, and yellow.

13. Two Mark V "Konstruktor® graphite pencils.

14. Two penknives.

15. Two soft erasers for erasing pencil recordings.
16. Fifty grams of clean cloth.

17. Roll of tracing paper.

5 All the above-listed instruments and accessories are located in drawers
i in the base cablinet of the plotting table for the surface situation.

i The following items are stored in drawers located to the right of the
| telephone panels for 6 subscribers.

In the upper drawers

v ®

a) bearing converter;

: b) penknife;

v c) one set of special colored pencils;
ii d) eraser for erasing pencil recordings.
£ g In the lower drawer:

‘:?

a) six cases with indicators of the effective range from Apparatus Pm;

b) one case with a speed finder using the method of comparison of
distances run;

c) one set of ordinary colored pencils;
d) clean cloth.
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The following items are stored in drawers located to the left of the
distribution panel for 6 subscribers.

In the upper drawer:

a) protractor; |
b) two detachable rulers for the protractor (one for Apparatus Pv);
¢) penknife;

d) dividers;

e) drawing compass;

f) set of special colored pencils for glass;

g) soft eraser for erasing pencil recordings.

In the lower drawer: [28

a) case with speed finderj

b) slide rule;

¢) parallel rule 300 mm in length for Apparatus Pm;
d) one set of ordinary colored pencils;

e) two Mark V "Konstruktor" graphite pencils;

f) clean cloth.

The parallel rule 600 mm in length is stored inside the base cabinet
of the apparatus on a special rack. The tracing paper is stored in the
base drawers of Apparatus Ps.

The Maneuvering Board (Apparatus Pm)

Use and Design of the Maneuvering Board

3 The maneuvering board is used for the graphic determination of the

‘- motion parameters of surface targets: course, speed, and distance traversed
pi by a target as well as for the solution of tactical problems in combat

- maneuvering of a ship and for the determination of zones for the effective
¥ use of torpedo weapons.

t?

4 The maneuvering board 1s auxiliary equipment of the plotting table

- for the surface situation and is made fast to the latter by means of

L:
2
s
¢

special brackets and supporting dbraces.

The maneuvering board (Fig. 14) consists of three basic partss
working surface (board), casing, and reflector.
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The casing of the board consists of metal frame 1 in which working
surface 2 is secured, two brackets 3 and two supporting dbraces 4 by which
the board is made fast to the plotting table for the surface situation.

There is a drawer 5 in the casing of the board for storing work in-
stuments and accessories. To 1lluminate the working surface of the board
during operation, reflector 6 is secured abowe the frame of the board to
special bracket 7. Holder 2S-15 for the finger-shaped lamp is installed
inside the reflector. The reflector can be rotated and set at a fixed
position. From the reflector holder there extends a cord with a plug which,
during operation, is inserted into a jack of the telephone panel for 6 sub-
scribers on the plotting board for the surface situation, especially in-
stalled for this purpose.

A finger-shaped 110 v (15 w) type STs-3 electric lamp goes into the
reflector of the maneuvering board.

The working surface of the maneuvering board is a rectangle made of
organic sheet glass with dimensions 368 x 368 x 6 mm, the surface side of
which has a dull finish. On the surface of the plotting board, on the area
of a circle 300 mm in diameter, a working dlagram is outlined in the form
of a polar coordinate system consisting of radius vectors and concentric
range circles. On the right and left side of the working diagram are scales
which make it possible to read distances for plottings on the board in
scales 0 - 5, 0 - 10, O - 15, 0 - 20, and O - 25 nautical miles.

A nomogram which enables one to determine the velocity of a target
from distance and time is drawn on the lower part of the board.

The Working Diagram of the Maneuvering Board

The working diagram of the maneuvering board (Fig. 14) has five

concentr%c range circles plotted at 30 mm intervals and radius vectors drawn
every 10" in the form of points.

The first and fifth concentric circles, counting from the center of the
coordinate system, are drawn gith solid lines and the remaining circles are
plotted by polints spaced at 1° intervals along the circumference.

In place of each fifth point a cross is placed on the concentric circles
plotted with points.

In the four quadrants of the polar diagram, over each concentric circle,
circle numbers are designated which correspond to a fixed distance in the
scale selected for working on the board.

Each fifth point on any radius vector between two ad jacent range
circles is plotted as a cross and not as a point.

- 32 -
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Fig. 14. Maneuvering board (Apparatus Pam)
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1 -- metal frame; 2 -- working surface; 3 -- brackets; 4 -- supporting
braces; 5 -- drawer; 6 -- reflector; 7 -- bracket
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Fig. 14 Maneuvering Board (Apparatus Pm)

1 -- metal frame; 2 -- working surface; 3 -- brackets; 4 -- supporting
braces; 5 -- drawer; 6 -- reflector; ? -- bracket
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The fifth circle of the diagram correspornding to distances 5, 10, 15,
20, and 25 nautical miles has a double degree scale ranging from 0 to 360°,
with the value of each division equal to 1°.

% For rapid determination of reciprocal bearings the scales are displaced
180" with respect to one another.

Work Instruments and Accessories of the
Maneuvering Board

The following set of work instruments and accessories are available
for work on the maneuvering board,

1. Six indicators of the effective range of torpedoes.

2. Parallel rule 300 mm in length.

3. Dividers.

4, Drawing compass.

5. Two Mark V “Konstruktor" graphite pencils.

6. Penknife.

7. Soft eraser for erasing pencil recordings.

8. Fifty grams of clean cloth.

All the enumerated instruments and accessorles, with the exception of

the indicators of the effective range of torpedoes and the parallel rule,
are stored in drawers in the casing of the board.

The indicators of the effective range of torpedoes and the parallel
rule are stored in drawers 1n the base cabinet of the plotting table for
the surface situation.

The Plotting Board for the Air Situation
(Apparatus Pa)

The vertical plotting board for the air situation, shown in Fig. 15,
is used for the graphic recording on its working surface of the position,
characteristics, and motion parameters of alr targets near the ship.

The plotting board for the air situation consists of the following
basic parts: casing, base, working surface and auxiliary apparatus and
devices.

The casing 1 of the apparatus, in assembled form, consists of two

identically shaped castings of Silumin. The frames are bolted together and
faced with sheet Duralumin which covers the recesses where feeder cables

-33_
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appropriate for the apparatus are laid. In the center of the casing there is
a circular opening in which working surface 3 of the board (diagram) is
installed; this is of colorless organic glass and consists of two semicircles

secured to the opening in the casing of the apparatus by special bolts with |
felt gaskets. .

To keep the board from vibrating and to mount it more securely there [31
1s shock absorber 2 in the upper part of the casing by means of which it is
made fast to the deckhead.

Fig. 15. Vertical plotting board for the air situation
(Apparatus Pa)s

1 -- casing; 2 -- shock absorber; 3 -- working surface;
4 -- electric clock; §5 -- cubicle; 6 -- hinged shelf;

7 -- telephone panel for 15 subscribers; 8 -- base
cablnets; 9 and 10 -- upper and lower compartments;

11 -- framing of the working surface

Work 1s performed on both surfaces on the plotting board for the air
situation. Auxiliary apparatus and devices used to conduct the work on the
plotting board are mounted on both sides. A special electric clock 4 is
located on the upper right corner of each side of the casing. On the
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side opposite to the electric clock cubicles 5 are installed for storing
documents during operation of the plotting board. Lower down, under the
clock there are two hinged shelves 6 for placing pencils while working.
The telephone panels are located under the shelves: two panels for 6 sub-
scribers and two panel 7 for 15 subscribers on the other side. Under each
telephone panel of the operational telephone communication system for

6 subscribers a fixture for illuminating the working surface of the board
has been installed.

The edge of the working surface 1s enclosed from the outside by
detachable metal ring framing 11 under which there are 18 lamp sockets --
uniformly spaced along the circumference of the working surface -- for the
finger-shaped electric lamps that illumlnate the diagram of the board.

For convenience in changing the lamps, the lamp sockets are extensible.
Access to the illumination lamps 1is by removing segments of the metal ring
framing of the working surface.

The casing of the plotting board is secured to a special base consisting
of four cabinets 8, each pair of which 1s connected by means of two
horizontal beams at a distance from one another equal to the width of the
casing of the apparatus.

The casing of the apparatus is bolted to the connecting beams between
the two palrs of base cabinets. Each cabinet has two compartment-drawers:
upper drawer 9 and lower drawer 10 which are closed from the outside by
a common door. Each cabinet is closed from above by a wooden cover. To
protect the apparatus from likely vibrations the base is set on 8 shock
absorbers, two shock absorbers under each cabinet.

The Working Surface of the Plotting Board
for the Air Situation

The working surface of the plotting board for the air situation consists,
when assembled, of a circle -- 1500 mm in diameter -- made of colorless
organic sheet glass 20 mm thick that is mounted vertically in the casing of the
Plotting board so as to provide for working on both sides.

One side of the working surface has a dull finish and the other side is
polished. The presence of a dull surface makes it possible to see, from the
polished side, all recordings plotted on the dull side and, vice versa, the
recordings plotted on the polished surface are barely perceptible from the dull
side. A polar coordinate diagram consisting of radius vectors and 15 con-

centric circles denoting distance is plotted on the dull side of the
working surface.

The center of the working surface is the center or pole of the co- [32

ordinate system; the radius vector with deslgnation 0°, which represents
the 1line of true North on the working surface is taken as the polar axis.
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The position of any target is determined on the working surface by the
length of the radius vector up to the given target and by the angle between
the radius vector and the line of true North.

The angles on the diagram are recorded clockwise, from the line of true
North with designation o° up to 360°. For rapid plotting and determination
of the coordinates of any target there are 15 concentric range cirsle on the
working surface, of which the first ten, counting from the center, are drawn
at 67.5 mm intervals, and the remaining five are drawn at 15 mm intervals.
In this way the diagram is drawn as a two-scale diagram with respect to
distance. The area of the clrcle bounded by the concentric circles drawn every
67.5 mm is used to plot positions of targets in the scales 0 - 50, 0 - 100,
and 0 - 200 nautical miles. The areas of the rings bounded by the circles
drawn at 15 mm intervals are used to plot the positions of targets in con-
formity with the scales 50 - 100, 100 - 200, and 200 - 400 nautical miles.
For increased accuracy and rapidity in plotting the positions of targets
the radius vectors of the diagram are drawn as solid lines every 30°, beginning
with O°; whereas in the interval between them the radius vectors are plotted,
every 10°. wilth points, with the interval between points corresponding, respectively,
to the distances 0.5, 1, and 2 miles. The points are plotted alternately in
red and black. 4

The concentric circles from 10 to 15, counting from the center, are
plotted as solid %1nes. The first and second circles are plotted with crosses
at intervals of 5 between crosses along the arc of the circle. The rest
og the concentric range circles, 1l.e., from 3 to 9, are plotted with at
1" intervals. On the concentric circles plotted with points a cross is
pPlotted in place of every fifth point. In addition, the center points between
tge concentric circles plotted with points are marked by crosses at each
5" interval along the arc. In the four quadrants of the diagram, above the
concentric range circles, the distances in nautical miles are recorded
corresponding to the three scales for plotting targets: 0 - 50, O - 100, and
0 - 200 nautical miles.

The degree scale on 3he diagram is placed on the tenth range circle
and extends from O to 360°, with 1° divisions.

The Electric Clock of the Plotting Board for
the Air Situation

The electric clock of the plotting board for the air situation is used
to record the time of a fix on targets. The clock is a secondary clock and
1s connected to the over-all electric clock system of the Combat Information
Center; it operates from the over-all primary clock. The clock 1s secured
in a special rotatable case which is connected with the casing of the plotting [
board by hinges. The case of the clock can be rotated 90° with respect to
the casing of the board and set at any fixed positionby means of a stop
screw. The clock in the over-all electric clock system of the Combat [33
Information Center 1. connected through a terminal plate to three terminals
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installed inside the casing of the plotting board behind the glectric clock.
For access to the terminal plate the clock must be rotated 90" with respect
to the casing of the plotting board.

Under each terminal plate there is a junction box for leading in the
feeder cable. A description of the circuit of the secondary clock and its
operation in the over-all circult of the electric clock system of the
Combat Information Center is presented in Chapter VIII (Auxiliary Apparatus
and Devices).

The Illumination Panel of the Working Surface

The i1llumination panels are used for switching on the illumination of
the working surface of the plotting board: one panel is for turning on
the illumination lamps of the right half and the other is for the left half
of the working surface.

Installed on each panel are the following:

a) switch for turning the illumination lamps on and off;

b) two 2 amp cartridge fuses, type PT, in the circuit for the illumination
of the lamps;

c) two special fixtures with neon lamps and red covers; the lamps are
used to monitor the condition of the fuses and the presence of a voltage
supply to the panel;

B | d) two type VS resistors -- 68 000 ohms (0.5 watts) -- in the Supply"
' circuit of the neon lamps;

e) switch position indicator ("On" and "Off").
Access to the panel assembly is through an épening on the reverse side

of the plotting board's casing opposite each panel; the opening has a cover
that is screwed on.

§ s' The Basic Electric Circuit for Illuminating the Working
b Surface of the Plotting Board
e The baslc electric circuit for illuminating the working surface of the
?* plotting board for the air situation is presented in Figs. 16 and 17.
1% The illumination of each working half of the surface of the board is [+

accomplished by nine finger-shaped electric lamps 1 connected in parallel
or as shown in Fig. 17, depending on the supply voltage. The parallel !
connection of lamps is accomplished on a 10-terminal plate to which the !
feeder wires from each lamp are led. The plate for each half of the illumination
for the working surface of the plotting board is installed inside the

casing of the board. Under each terminal plate there is a junction box for
leading in the feeder cable.
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Fig. 16. Basic electric circuit for illuminating the
working surface of a plotting board
- (voltage: 110 v):

1 -- finger-shaped electric lamps; 2 -- double-pole switch;
3 -- neon lamps; 4 -- safety fuses; 5 -- resistor

4
1
5 i
3 2 i

|

Fig. 17. Basic electric circuit for 1llumination the
working surface of a plotting board
(voltages 220 v)

1 -- finger-shaped electric lamps; 2 -- double-pole switch;
3 -~ neon lamps; 4 -- safety fuses; 5 -- resistor




Two amp safety fuses 4 are in the feeder wires for protection against
short curcuit currents. Two neon lamps 3 are inserted between the feeder
wiress the lamp inserted before the fuses monitors the presence of a supply
voltage to the illumination panel while the lamp inserted after the fuses
monitors their integrity. In the supply circuit of each neon lamp a wire
wound resistor 5, type VS -- 68 000 kilohms (0.5 watts),-is placed in
series with the lamp and i1s independent of the supply voltage delivered
to the panel. STs type lamps, 110 volts (15 watts), are used on the
Plotting boards to illuminate the working surface.

Work Instruments and Accessories of the Plotting
Board for the Air Situation

The 1ist of work instruments and accessories of the plotting board
for the air situation include the following items:

1. Two speed-finder sets with scales 0 - 50, O - 100, and 0 - 200
nautical miles.

2. Special slide rule.

3. Two bearing éonverters.

4. Protractor with direct engraving of the scale.

5. Protractor with reverse engraving of the scale.

6. Six detachable rulers with protractor for scales 0 - 50, 0 - 100,
and 0 - 200 nautical miles (there are 2 rulers for each scale).

7. Parallel rule 600 mm in length.
8. Dividers.

9. Beam compass.

10. Drawing compass.

11. Four sets of special colored pencils for glass. Each set consists
of pencils of 6 colors:s black, brown, red, green, blue, and yellow.

12. Four sets of ordinary colored pencils. Each set consists of pencils
of 6 colors: black, brown, red, green, blue, and yellow.

13. Two Mark V "Konstrucktor" graphite pencils.

14. Three penknives.

15. Two soft erasers for erasing recdrdlngs.

16. Bottle containing 100 grams of fluid for removing pencil recordings.
17. 100 grams of clean cloth.

The above-indicated instruments and accessories are stored in the base
drawers of the plotting table.
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The following items are stored in the drawers located on the side of
the telephone panel for 6 subscribers:

In the upper left drawer:

a) protractor with reverse engraving of the scale;

b) three detachable rulers for the protractor with scales 0 -50, 0 - 100,
and 0 - 200 nautical miles;

E

i

E

i\ c) penknife;
{ d) set of colored pencils for glass
i e) soft eraser.

|

|

|

In the lower left drawer:
a) set of ordinary colored and conventional pencils;
b) 25 grams of clean cloth.

In the upper right drawer: [36
f' a) set of colored pencils for glass;

? b) ordinary colored pencils;

E » c) penknife;

g d) 25 grams of clean cloth.

B In the lower right drawer:
‘ a) bearing converter;
b) case with three speed finders for scales 0 - 50, 0 - 100, 0 - 200
nautical miles;

The following items are stored in the drawers located on the side of
the telephone panels for 15 subscribers:

o

%4 In the upper left drawers:

{ a) bearing converter;

f: b) case with three speed finders for scales 0 - 50, 0 - 100, and 0 - 200

5 nautical miles. ' A
"~

f; In the lower left drawer: |
S a) protractor with direct engraving of the scale;

ff : b) three detachable rulers for the protractor with scales 0 - 50, 0 - 100,

{. and 0 - 200 nautical miles;

A

¢) drawing compass;
d) dividers;




e) penknife;
f) set of special colored pencils for glass;

g) eraser.

In the upper right drawer:
a) slide rule;

b) bottle of fluid;

¢) 50 grams of clean cloth.

In the lower right drawer:

a) set of special colored pencils for glass;

b) two sets of ordinary colored pencils.

The beam compass and parallel rule 600 mm in length are located on the

narrow side walls of the casing of the plotting board: the compass is on

the right and the ruler is on the left side of the telephone panels for
15 subscribers.

The Guidance Board (Apparatus Pv)

The guidance board is used for the graphic recording on its working
surface of the characteristics and motion parameters of air targets in
directing one's own aircraft against surface or air targets.

In structural design, arrangement, and with respect to its working
surface the guldance board is identical to the previously described board
for the surface situation (Apparatus Pn).

The guldance board and the board for the surface situation are inter-
changeable. On certaln ships one apparatus can be installed which, depending
on circumstances, is used either for plotting the positions of surface
targets, 1.e., such as the board for the surface situation, or for plotting
alr targets, l.e., such as the bo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>