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INTRODUCTION

50X1 HUM

NEL-éR Tish finder was built according to echo sounder design developed

. - by Laboratory No 9. of the VNIRO MRP SSSR., This design meets the require-

' CED- ments for searching for schools of fish under the ship's keel and recording
on the paper of the automatic .recorder vertical cross sections of these '
schools by which their size dnd density can also be estimated. The navi-
gational properties of the NEL-h echo sounder are fully retained. '

The navigational echo sounder NEL-4, which has a thyratron in the
amplifier output, can not be used to search for fish because the recording
instrument registers on the paper only the upper boundary of the school,
and this only if the accurmlation of fish in the school is’ quite large.
However, even then 1t is impcssible to Judge the relative density and size
of the schcol.

. Ac a result of the study made by the All Union Scientific. Research,
Institute of Marine Fishing and Oceanozraphy VNIRO it was .established
that the NEL-U4 echo sounder, with small changes in design and circuit, can
meet the requirements for searching for schools of fish.

—n -

e gl

The present technical description and maintenance 1nstructions ara
in four parts. The first three consist of deseription, maintenance
instructions, and photographs of equipment explaining the text, but do
not contain any specific instructions on use of the echo sounder in
searching for fish.

Part IV "Operation of the echo sounder in search for fish and readirig
of the echogram" giveés concise {nformation on the operation of the fish
finder in searching for schools of fish, and contains echogram photographs

-of schools and groups of fish made in various basins by the All-Union
Seientific Research Institute of Marine Fishing and Oceanography in the
course of Building the fish finder.

This technical description is basically concerned wi . o electric
eircuit; -consequently, all electric component numbers r&lc..<d to in the

descriptiod correspond to circuit diagram Ts 3.870. 015-Skhe which 15 a
supplement to the description. .

-5
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‘ " PART I | 50X1-HUM

Description

| IChaptér I ‘ ' | O

General Information

1.1 Purpose -

a2

The NEL-5R echo sounder is designed for measurements of depth and
‘automatic recording of the contour of the sea bottom for depths of 1 to
- 500 meters, for a ship at rest as well as in motion, with speeds up to 20
knotts, rolling not over 10°, and pitching not over 20,

i wieman e s

Reading and recording of depths are in meters. Accuracy of reading
. remains constant within the limits of allowable error in the ship's power
! : ‘fluctuations, from rated value, of + 10% for the direct current system -

o . and + 5 for the alternating current system.
: : The NEL-5R echo sounder is also designed for detection of schools of
1 ' fish under a ship's keel and determination of their size in the horizontal
as well as in the vertical plane and also for determination of relative
density of the schools (by use of a recording instrument).
T The NEL-S5R echo sounder may be installed on large and small ships.

1.2 Basic Techniecal Data

bepths are measured in two ranges: 0-100 m and 0-500 m. “The indicator
. 'has two scales corresponding to these ranges. :

g ' For more precise readings of recorded depths and also for making
possible "scanning" of the detected schools of fish in a sixty-meter layer
of water at any depth from O to 240 m, while operating on the 100 m range,
supplementary phasing is introduced (anticipation of sending relative to
zero of the scale), which corresponds to 5 subranges. For operation on

_ the 500 m range the phasing value for each subrange is 5 times greater than
) indicated in Table No 1,

v e Iy

The table below gives depth values which may be $canned for operation C:)
on any of the 5 ranges.

|
|
| | | ‘ | | . 6 -
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Overlapping of

'Subrenge o -.-"'-:'—‘:_{-Phe"si‘ng" ~.  Scenning Depths Ad jacents gy HUME_
/1 Om -~ 0-60m 20 m
O _ 11 om L0-100 m 10m ~
' IIT . 9om " 90-150 m S 7 18w
v 140 n 1403200 m 7 zom
v -/ 1%m 180-240 m
Table No 1°

Note: For operation at depths over 2&0 m it is necessary to switch
to the 500 m range. .

The error in measurement, inherent in the design &nd circuitry of the
echo sounder, taking into account the variation of the speed of sound in
. water for a depth of 1 to 20 meters, does not differ from the calculated
by more than + 0.5 meters.

For depths over 20 meters, the error is not greater than + 3.5%.
Control over the operation of the echo sounder during depth recording is
from the recording instrument, and durlng visual readings from the
1ndicator

Simultaneous operation of recording 1nstrument and indicator is
impossible.

Switching on and.cff of the echo sounder 1s done b& a toggle switeh
located on the recording instrument. For operation on direet current,
first the P0O-550 converter is started by a rotary switch located in the
filter. _ :

After switching on, the echo sounder supplies steady depth rehdings
~within 30 seconds and can operate continuously for 12 hours. Basic
instrument parameters are given helow.

-6

-7~
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, B 50X1-HUM
Automatic Recorder
S
) Ranges P
No Parameter 0-100m 0O-500 m : (-
1 2 3 2
1 Paper width 155 m 155 m
2 Depth range dlstributed across ° -
' . the page 60 m 300 m
3 Phasing See Table
' No 1-
4 ‘Overlap during change of phase See Table No 1 and
: o , its explanation
5 Veloeity of electric notor 3,1&5 rpm 629 rpm
-6 "Re&olutions of the pen 185 rpm 37 rpm
T Velocity of the pen 2 mfsec 0.4 m/sec
8 Pulse voltage supplied to the pen 3B v 35 v
9 Velocity of the paper 25 mm/min 5 mm/min
10 Intervai betweeﬁ time mafkings - 0.5 min 2,5 min
1 2 3 i
;11 Distance between time markings .12.5 mﬁ 12;5 mmm
12 Distance between the scale grid markings 5m _ 25 m
13 Scale of the recording 2.6 mm/m  0.52 mm/m
.ii& One roll of paper secures operation 13 working 65 working
S shours hours
15 Voltage supplied*to recording on 25 v - 25w (:)

scale grid

Lt u

- B~
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C Indicator.

S
! Parameter

Velocity of - electric motor

Veloc1ty of the 1ndicator disk

Parameter

Filament voltage df the amplif{er.‘
' tubes and thyratron

Kenotron filament voltage

- - Plate voltage

Amplification factor

Relay

Parameter

Voltage -supply to
transmitting capacitors

Voltage supply to ceoile

Kenotron f{lament voltage

Vibrators

Parameters
Insulation strength

Insulation resistance

. 9 -

‘nf

. .8:E=C=R-E-T

,  Amplifier

~127,

1,000 + 100 v

L.5t0 5.5 v

20X1-HUM
Ranges

0 lOO m 0-500m

3,060 rpm 612 ypm
450 rpm 90 ‘rpm -

‘ ada e

Magnitude

5.7 - 6.9'y
4.5 - 5.5 v
280 - 320 v -

2 x 196 to U-x %06

Circuit.Voltage Supply
= 100 & 220  ~200

1,000 +-130 v

26+ 5 v

L.,5 to 5.5 v

Magnitude:
3,000 v

not léss than 10 megohm

Declassified in Part - Sanitized Copy Approved for Release 2013/02/11 : CIA-RDP80T00246A069400270001-2
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1.3 Assembly Varistions of the Echo Sounder -
' 50X1-HUM

'The'NEL-ER echo sounder is assembled according 4o the type of current
~and voltage of the ship's electrical system. : Q‘
Therefore, depending on actual condltions, the echo sounder may be
assenbled in the variations glven in Table No 2.

_ The table also gives welgh‘cs of the séts with the gpare parts box and
~ equipment for each type of assembly and specifies cables which can be used
to interconnect the; echo sounder instruments.

1.4 Echo Sounder Power Supply

" For all applications of the echo soundér, the power sﬁpply is taken
from the ship's electrical system of 110 or 220 v direct current, or 127
or 220 v alternating current.

- In the case of echo sounder power supply from the ship'!s 110 or 220 v
cireuits, a P0O-550 converter and a variable dropping resistor are attached
to the echo sounder set. Converters, depending on the voltage, are of
two types: PO-550 F for 110 v direct current and P0O-550 AT for 220 v
direet current.

~10-
S-E~C-R-E-T
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: NEL-SR Echo Sounder Variants -
¢ ot v Instruments Included in the.Echo Sounder S
N : el
H .. - +
. R . (4]
: g
. [a]
» - (¢}
* e 8
° Total £ . -
H N o I 0 " . : g WEiEht of H . i
g _ _ 8 R Yy 98 set with o 3 a
o0 + O al o +. <3 m 7 o .0
=R Bero - §  EE-8 . % R b Ry oo Total spae  °F
zq _ Sounder  Operating o 89 @ & & 2.y &y 4. Intake parts and & © % )
v 8 .No Variants Voltage 5 G B 2 2 88 0 HE € Povex Accessoriecs o LN
O : X - iy p--( &=y T . . - —
V’:J A0 . : s . : . .
ag,, 1 NEL-5R 127 v 1 111 2 - 2 ' 350v-amp SRIZKNRP
Oy . S : _
R . R . C . : .
£ -2 NEL-5R 220 v 1 171 12 - 1 - 2 350v-amp SRMKNRP
" 3 NEL-5R° 110 v - iR 1 1.1 2 1 1 1 2 700 w ' SRM'
4 NEL-SR 220 v L 1 1 1 2.1-1 1 2 700w "3 . SRM
s
o _—-s
- ~ Table No 2
-.; N ’ SN
'
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Echo sounder power inputs from the electrical system of the ship,
depending on type of current and the echo sounder assembly, are given
in Table,No 2.

 For special circuit features, depending on voltage supply, see (%ﬁ
section "Special features of echo sounder electrical circuits for 220 v
direct current and 127 and 220 v alternating current.”

1.5 Echo Sounder Layout

Because of the variety in types of ships, it is impossible to give
any definite recommendations for layout of the echo sounder on .a ship.
Nevertheless, general requirements in distribution of the echo sounder
instruments, made appareat during operations, lead to the following:

-

1. Placement of Vibrators

. The vibrators are placed in apertures cﬁt'for'them ‘on the bottom of -
the ship. 1In selecting locations for their placement, it is necessary
that at that location and in'front of them.there be no:

a) underkeel currents 1mpregnated with air bubbles;

b) projeoting body sections, intakes, or discharge device which
may create a whirlpool or detain eir bubbles brought from the surface,
and underkeel wash currents containing oil, crude oil, etec.

' Vibrators mist be placed outside the influence of closely located ‘
hydroacoustic equipment, as well as machinery creating intensive vibrations
in the ship's hull.

It is necessary that the vibrators be placed close to the diametral
plane of the ship, and in order to fulfill this requirement it is per-
missible to place vibrators along both sides of the ship as well as along
one side, and alsoc between different frames. .

The base - the distance between vibrators must be equal 0 .one meter.
If this requirement -can not be met an increase of the base of up to
two meters is allowed.

' i, . 2. Location of Cable Boxes i . -C:D
i . The cable box is placed in the hold at a distance of not more than

i S 8 meters from the vibrator and in a line between the radiator - relay ;
- ~ and vibrator receiver - amplifier.

Installation of cable boxes is not compulsory if the lenwth of ehese
lines does not exceed 8 meters.

=l
S~E-C-R-E-T
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3. Location of Relay and PO-550 Converter

50X1-HUM

For c0nvenience of servicing it is desirable to place the relay and

the P0~55O converter in the same room. They may be placed in "GHe of thne
hold compartments which are dry and protected from sharp temperature

(f) changes. (v S e

e re Jn.& ?f' -?i“3

#’ i&ﬁg

Installation in boiler rooms i5 not permissible.

4. Location of Automatic Recorder, Indicator,
Amplifier, Filier, and Dropping Resistor

The automatic recorder, indicator, smplifier, filter, and dropping
resistor must be placed in one of the upper heated rooms, usually the
wheelhouse. In some ceses the indicator may be placed in some other
room, such as the chart room. The indicator should be placed so that it
is protected from rain and spray. - ) . sa .

In the placement of the above mentioned instruments it is necessary
to observe the allowablé cable lengths given dbelow. . -

Pick dipole - cable box - amplifier not over 30 meters

Automatic recorder - indicator mot over 15 meters

amplifiér not over 15 meters

_Automatic recorder

relay not over 60 meters '

Automatic recorder

Automatic recorder - cornverter not over 60 meters

Relay - radistor not over 8 meters
Filter - dfopping resistor not ovér 5 meters

Variable dropping resistor - converter not over 60 meters.

“13-
S5-E-C-R-E-T
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/. General Description

2.1 Principle of Measuring and Recording Depth (Fig. 1)

The dperation of the sounding device is based on the lapse of time
from the transmission of the ulirasonic impulse until its returd from the
bottom to the receiver. )

An indicator is/used for visual monitoring of the depth (switch PK is
in the "up" position, as indicated on'the dizgram). When neon tube L,
situated on disc D, passes the zero position on the dial, the actuating
cam K disconnects the contacts G, as a result of which the shipboard cir-
cuit activating the winding of relay R is broken and the-armature, acted
upon by a spring (not shown on the-diagram), closes cortdects B. Disc D
is operated by a motor M. '

The circuit of the transmitiing capacitor (fed from a high-voltage
rectifier, on the order of 1000 v) and the winding of the oseillation
source I, comprised of nickel plates and lying in a recess of the unit,
is closed. ) -

An oscillatory process is started by the discharge of the capacitor
into the circuit, and a pulse of alternating current is generated by the
winding of the oscillation source. The pulse duration is so short that
the oscillatory process in the circuit is quickly Gamped.

The alternating current, in turn, produces en alternating magnetic
flux and, due to the effect of magnetostriction, resulting in a change
in the linear dimensions of the ferromagnetic bodies located in the
varying magnetic field, the oscillator unit will vary its linear dimen-
sions.

The mechanical oscillations of the unit are transmitted to the
surrounding medium and diffused in the direction of the ocean bottom in
‘the form of a damping pulse. Since ultrasonic waves possess the property
of reflecting off of the boundary of two media of different densities,
the ultrasonic oscillations will be reflected from the Ocean bottom and
part of them will reach the oscillator receiver P which, by construction,
is no different from the oscillator. '

The amount of reflection of the pulse 1s greatly dependent on the
character of the ocean bottom; it will be greater for a hard, rocky
bottom than for a soft, muddy bottom. Reflection of the ultrasonic
oscillation produces a variable contraction of the nickel plates of the’
unit and, as a result of the reverse magnetostriction effect, a change
in its magnetic field with the frequency of the {Yoming pulses. 1In

- i S -
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order that the oscillation receiver have a constant magnetic FielA
they magnetize periodically during its operation. - >0X1-HUM

A negligible electromotive force will be created by the variable
magnetic field in the winding of the oscillator receiver. The ends of T
the winding are connected to the input of an amplifier, which has as two ‘=’
stages of amplification tubes 6ZhV. At the output of the amplifier is
a8 thyratron, which operates in'the navigational mode, and tube 6P3S,
which is used in the fish-finding mode. Since the indicator is used only
in the navigational mode, an inereased ac voltage is fed to the grid of
the thyratron and activates it, as a result of which the circuit of the
capacitor, connected between the plate and cathode of the thyratron through
the primary winding of step-up transformer T, is closed through the
thyratron, and the capacitor begins to discharge.

A voltage, increased to on the order of 500 v, 1s fed from the ends
of the secondary winding of this transformer to neon tube L, activating
it for a short time. :

During the time that the ultrasonic pulse travels from the cscillator
to the bottom and back to the receiver, the neon tube, rotated by the
motor M at constant speed, stops at an angle proportional to that time and,
consequently, to the depth being measured.

Since the transmission of the ultrasonic pulse occurs at the instant
that the neon tube leaves the zero position on the dial, the distance
along the dial from its zero point to the position of the instantaneous
lighting of the neon tube, occurring upon the arrival of the reflected
pulse, will be proportional to the depth being measured. The depth
scale is graduated in meters. The position of the neon tube when it lights,
at the instant the reflected pulse arrives, immediately indicates the depth.
Censequently, for each revolution of the disc, at the instant the neon tube
roves through the zero point on the dial, energy is transmitted. Further
movement of the disc causes cam K to again close eontacts G, actuating
the relay, and the armature returns to its original position and opens
contacts B, The circuit of the oscillator winding and discharging
capacitor 1s broken and it begins to recharge.

During recording of the depth the indicator cuts out and the automatic
recorder cuts in (switeh Pk is shifted to the lower position). When can
Ky opens contracts Gj, the transmitting relay is actuated and a pulse is
transmitted. The motor M; rotates at a constant speed and simultaneously
drives cam Kj and recording pen P. At the instant the pulse is transmitted, -
f the pen is at the left edge of the paper, impregrated with 2 solution of
! potassium iodide. The position of the pen corresponds to the zero point
| on the dial. After the arrival of the reflected pulse and its amplification,
the capacttor discharges into the ecircuit of the thyratron during coperation
in the navigational mode with the primary winding of . output transformer Tl.

~16-
3-E-C~-R-E-T
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When the fish-finding mode is in- operation, the output of +he amplifier is
connected to the output tube AP3S, whbse plate load is also the primary
winding Af transformer T;. From the secondary winding of transformer T
the current through the selenium rectifier SV goes to brush sheh and
(:) through the commutator to pen P. During the travel of the pulse the pen
rotates through an angle proportional to the depth being measured, and
the returning pulse, rectified by the selenium rectifier, passes through
the paper and produces an electrolysis of the potassium ilodide, leaving
a mark on the paper in the form of a short violet line. In this way,
a pulse is transmitted for each revolution and a mark for the reflected
signal is given. The marks are combined on the paper in a continuous
line corresponding to a relief of the bottom.

When there is a school of fish under the keel of the ship, it will -
partially reflect the ultrasonic oscillations, which will be recorded on
the paper in a manner similar to that of the signals coming from the
bottom. These signals will appear on the paper in a position corrésponding
to the depth of the school. -

The oscillator is constructed in such a way as to ensure directional
radiation of the osctllations. The directed oscillations are radiated
over an angle sufficiently large to prevent loss of reflected pulses
during slight rolling of the ship and, thus, to guarantee a sufficient
concentration of sonic energy for the operation of the sounding device.
The condition of the sea exercises a considerable influence on the
operation of the sounding device.. A rough sea may cause a_gap in the
indications of depth.

2.2 Correction for the Basé Iine

As seen from the diagram (Figure 1), the direction of the ultrasonic
beam is not vertical but is inclined at some angle. The angle of inclination
depends on the base line (the distance between oscillator and. receiver)
and on the depth. -

The base line markedly affects the accuracy of the read;
ngs for
shallow depths; therefore, in the measurement of shallow dept%s it is
necessary to make the corrections shown in Table 3 or by means of correc-

tion tebles for use with the sounding device (the indieat
Ltor dial is eve
graduated: i.e., without corrections for the base line). mLy
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'CORRECTION TABLE FOR BASE LINE o0X1-HUM
/ True depth in meters corrected
Automatic recorder - for the base line - . N
1m 1l.5m 2mnm Vo
1.0 . 0.9 0.7 | _
If /15 1.h 1.3 ‘ 1:1
2.0 . ¢ ‘1.9 1.8 1.7
2.5 o 2.5 : 2.4 2.3
3.0 3.0 2.9 2.8
4.0 / 4.0 3.9 3.9
‘ 5.0 " 5.0 5.0 k.9
' | 6.0 ' 6.0 6.0 5.9

The sounding gear is installed zboard a ship with the base line equal
to 1, 1.5, or 2 meters. The appropriate correction tabkle is on the right
side of.the indicator panel, under a celluloid cover.

2.3 Measurement of the depth From the Keel and From the Surface
of the Water

The sounding device is ordinarily adjusted in such a manner that it
indicates the depth below the transmitter and receiver. However, of
necessity its reading must be modified to indicate the depth below the
keel and below the surface of the water. It must be kept in mind that in
adjusting the automatic recorder and indicator for readings of depth below
the keel .and below the surface of the water, base line correction tables
cannot be used when shallow depths are involved.

If the automatic recorder and depth indicator are adjusted for readings
of depth below the sounding device, then in order to obiain the depth
below the keel, it is necessary in each reading to take intoc considera-
tion the vertical distance from the keel to the sounding device. Vhen C;)
S it is desired to obtain the depth below the surface of the water, it is )
' necessary to add to each instrument reading the distance from the sounding
device %0 the surface of the water, for which the draft of the ship must
be knowmn. '

! . o - -
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2.4 Correction for the Speed of Sound 50X1-HUM

The speed of sound in water is not a constant quantity but Gepends
or the temperature and salinity of the water; therefore, when exact
measurements are required, corrections must be made according to the Q
. graph in Figure 2. : o

)
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50X1-HUM-
1500 - 1), where

he sounding
device in meters, and v is the speed of sound as determined by the graph.

[The corrections are based] on-the formula Ah = (
L h is the correction in meters, - h 1is the reading on t

It should be noted that for ordinary purposes &f navigation, correc-

tions for the sPeed of sound do not have great sigdlficance.

2.5 Effect of pifferent Conditions on the Operation of the Sounding Device

/oo E
For practicel purposes, the movement of a ship does not affect the
accuracy of the geasurements, since the speed of ships, even the highest
is far less than the speed of sound 1n watexr, . e

It i1s assumed that the sounding gear operates satisfactorily in
measuring a depth of 500 meters with speeds up to 20 knots. With greater
speeds and also in rough seas and rolling of the ship, the maximum depth
is less, and there miy be gaps in the readings. The contour of the sea
bottom can also cause gaps in the readings of the sounding gear. They
may be more frequent for steeply sloping bottoms and, conversely, less
frequent for smooth, level bottoms.

Chapter IIT

Description of the Sounding Gear Equipment

3.1 Automatic Recorder (Photos 1, 2, 3, and T)

The automatic recorder .servers to record automatically the depth
and the direction in which the ultragonic pulses are sent out. The
instrument is a ‘casting consisting of three parts- ' hinged cover, a
middle section, and a lower SECthn, Joined -together by hinges. '

. A tight fit 1s_obtained between ‘the middle and lower sections By i
means of two bolts. .

The cover 1s locked by 8 catch with a button, located on the middle
section. . .
On the hlnged cover are located 3 - SR

a) A warning light 'with a red glass cap which goes on when the
depth indicator is turned on.

b) An ac voltmeter, for voltage control of the shipboard circuit
or PO- -550 converter. .

-21- . |
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v). A phase switch, whose knob, when turned to the right, produces
a rotation of the transmitting contacts assembly in the opposite direction
from the cams. For operation in the 100-meter range, this produces a
lead”at the instant of transmission of +40, +90, ' +140, and +180 meteTa:
and for operation in the 500-meter range, a lead 5 times as great. Thus, (:)
for operation in the 500 meter range, a transmission lead of + 90, to
+ 240 occurs, with a 500 meter limit.

On a ﬁetal plate in the middle action are located:
. Fre
a) An SL-322 electric motor, rated as follows: voltage, 110 v; power,
22 w; 3600-L700 rpm. For operation in the 0-100 meter range, the motor's E
rpm 18 equal to 3,145, and for the '0-500 meter range it is equal to 629.

b)- An automatic governor (see Fig T) for the 0peration of thé motor
at a constant speed.
/ ’ .
' On the frame of the automatic governor are located two contact
assemblies, elther. of which can be connected by turning the knob of the
depth-range switch.

The leads from_three copper rings, set in the boss of the frame of
) athelautomatic governor, are connected to the contacts of the automatic
't igovernor. A copper-graphite brush, in a brushheclder, fits closely to each
. of the rings. Brushholders are connected to tubular resistors operating
+ -in the automatic governor circult.

An electric motor, with aid of a reducer, transmits the motion to a
* céntral collector and sending cams as well.as to a paper winder. The
reducer consists of two gears (steel and textolite) set on & tubular
shaft. The textolite gear meshes with a worm (on the motor shaft), and
the steel gear drives the paper winder through a systenm of rollers, gears,
and a worm.

vj The central collector-is set on the tubular shaft of the reducer’
and consists of two rings, solid metal and laminated with thirteen layers.

Contact plates slide along. each of the rings. A holder with a platinum- -
iridium alloy writing pen is affixed to the solid ring. Lift and drop
of the pen during its movement - ACYOSS the paper is controlled by two
movable cranks.’ . -

|

O

g) The tape mechanism consists of two pulling?follers, guiding and ’
' reeling. Betweer the -guiding and the reeling rollers is an-electrie
heater. The upper feed roller and the winding roller are connected. by
a spiral spring drive. On the right side of the upper pulling roller is
a handle, for pulling through the paper tape by hand, ' and on the left
side is a spring wire-wound cluteh, which provides frictional connection
between the gear shaft and the upper pulling - ‘roller.

..o =el-
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. By turning the handle on the pulling roller, disengagement is made
and the paper: 1s pulled through. .

k d) A paper roll compartment consisting of a silumin box and a lid

! © with lock. o : ’ﬂ e

| e) An electric heater consisting of a wire spiral covered with a .
rotating metal tube. . The electric heater is turned on only during
operatiogrqn the ¢ 100 m range. :

3

Located on the right 6ide-wall of the housing are:

a) A toggle switch for changing ranges of measuring depths, O- lOO n -
and 0-500 m. e

¥

b) A pushbuttom switch for special markings. When this switch is
.turned on, the pen plots a continuous line dn the paper.

. v) An electric heater switch for drying the paper.
On the opposite side of the metal housing plate are:
a) Tubular resistors inserted in the automatic governor cireuit;

b) A crossarm ‘with three contact sets mounted on the shaft passing

through the tubular axle of the reducer. Two contact sets are designed
- .for breaking the power supply circuit or transmitiing relay coils (a

corresponding contact set is cut in depending on the range of measured
depths); the third set is connected to the "zero black-out”. When the
"phasing" handle is turned, the crossarm, together with the contact sets,
turns through an angle and provides transmission lead. The crossarm is
secured JAn extreme position by a stop.

Three textolite cams with half-segment cutout. Cams are set on the
tubular axle of the reducer, and each of them controls operation of the °
corresponding contact set. _ : '

During the operation of the automatic recorder, ‘the contact set is
disconnected when the rotating cam passes under it with its cutout.

The contact set 1s secured to an angle plate with two screws, by
o means of which the pressure of the contact set on the cam is controlled.
v The base of the contact set has the form of a trihedral prism.

Located in tﬁe lower section of the housing are the following basic
parts and electric components:

'§-E-C-R-E-T
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1. A relay, switching the operation of the echo sounder from indica-
tor to automatic recorder. : .
2. A ballast resistor, loqéted in the rélay-wipding ecircuit.
h P
3. An elec@rolytic-capacitor, connected in'barallel to the switch~ ‘_3

ing relay.
L, A9 output transformer.

_ Located on the right side-wall are:. a *zero-black-out” toggle switch,
an "automatic recorder" switch, an echo sounder "grid" switch which
supplies voltage to all instruments of the echo sounder, a "3A" fuse, =&
toggle switch for changing the mode of operation of the amplifier ("navi- .
gational" - "search"), and the amplification control.

3.2 Depth Indicator (Photographs 4,5, 6 and T)

1 . ‘ oL .
The depth indicator serves to indicate measured depths and to control
the transmission of ultrasonic pulses.

. The entire instrument is énclosed in a cast steel housing with a
hinged cover. The cover i1s-attached to the base of the housing by two
bDl‘tS . ' .. . " ot . ' .-

- The following elements are mounted on the cover of the,éepth indicator:
a) ac voltmeter
b) power supply toggle'switch '

v) toggle switch for switching ranges of measured depths 0-100 m
and 0-500'm: D) ' C v . .

. g) amplifier gain control.

*

d) - "zero black-out" switeh

e) fuses

——— R il

zh) celluloid shield for table marked "base correction”

: z) two circular, concentrically located scales having equal divi- :_)
sions from O to 100 m and O to 500 m. co

: All remaining elements of the indicator are mounted on a metal plate _
within the housing. To the crosspiece is fastened a collar with motor
SL-262 having the following rating: 110 volts, 1l watts, 4,000-5,200 rpm.

~ .
-4~
. +'8$-E-C-R-E-T
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The shaft of the motor (see photograph T) is. connected to an. automatic
‘ governor, the design, purpose, and operation of vhich are identical to
that used in the recorder,

L] . ‘-
RN PR e L---.a"l;,

(:: o A shaﬂt with three-textolite cams. and one textolite gear, passes- through
the crosspiece‘gnd is coypled to 2 gear on the motor‘shaft..::_ LRy rp

The coil of the primary winding of the output. transformer is fastened
above the/crosspiece. ;

On the upper end of the shaft-isqaqéisk (see photographs 5 and 6)"
with a neon lamp and the secondary coil of the output transformer. Since .
the secondary coil is located within:thepprimary coil, the windings are
inductively c¢oupled to each other

To the rear, above the neon lamp, 1s a movable shutter vhich is held
to the center of the disk by means of a spring. The purpose of this
shutter is to uncover part of the neon lamp under ‘the 500 meter scale
at low speeds (90 rpm)}. At higher speeds, the shutter pulls away by
céntrifugal force and uncovers the part of the lamp under the. 100 meter
scale. .

On a curved selumin arnm are three grooves in which the puising
contact groups and the “"zero blackout" contact group are fastened by
means of angle brackets.

The angle brackets together with the contact groups may be shifted

e (when it is necessary to regulate the "zero" .on the scale) along the
+ grooves in the bracket and can be fixed by set screwvs in the required
position. :
nd Opposite the first two grooves on the bracket are divisions inscribed

in meters with the designation.0-100 and O- -500, Opposite the third groove
is the designation "GN" [zero blackout]. and divisions in meters.

, . . The design of the cams and the contact groups is identical to that
' . used in the recorder.

A special light counter [strobe] is used to control the number of

. .revolutions of the disk. On the crosspiece is & ldmp holder with a
Y . eircular opening for direction light; the holder~contains a 6.3 v
: 11luminating bulb. The automatic centrifugal regulator, located above
(:} the holder, has round coaxial openings in its base and cover (the cover

of the ATsR is shown in photograph T)

ot v V ’ ‘25"
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When, by means of the rotation of the ATsR, these openings coineide
with the opening in the holder, light from the lamp passes through all
three openings. Above the ATsR 15 the indicator disk with an opening .
covered by frosted glass and a shutter,.

¥hen the. opcnings are coincident, the frosted glass is illuminatea
by light from the lamp.- . ..

Since,the transfer numbér from the motor to the disk was chosen )
as 5:3U4, the openings will coincide one time for every five revolutions
of the disk. . .

The normal number of revolutions of' the disk for the 0-100 scale is
. 450 rpm. Consequently, the number of light flashes which will be observed
through the concentric gap between the scales will equal 90 per.minute, -
Correspondingly, there will be 18 flashes per minute ror the 0-500 m
scale, . /

In order that the light flashcs for: controlling the revolutions or
the disk do not disturdb the reading of depth measurements, the light. is
turned on only during checking of thg revolutions by turning the gain
control all.the way to the left.

—_—— = -

= -26-
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I : .

The transmitting relay excites the vibrator - emitter, which emits
ultrasonic pulses. Excitation 1s brought about by capacitor discharge
(charged to 1,000 v) through the vibrator -~ emitter winding.

1

} . _ .
'(j\ The instrument is enclosed in a cast housing with a detachsble 1id.
A The 1id is._f;astene;‘_d by four sScrews. ‘ '

e 4 i

. A1l parts end electrical cbmponents of the instrument are mounted on &
b chassis which 1s set on shock absorbers and secured to the base of the
' housing with four screws. Located on top of the chassis are:

1. A trensmitting capacitor of 2 m¥ capacity.

‘2. A relay mechanism consisting of a U-shaped core, two coils,
axmature, spiral spring, and contacts. :

3. A power transformer designed to supply power to rectifiers of high
and low voltages. .

L. A kenotron operating in the low voltage rectifier circuit, and
kenotrons operating in the high voltage rectifier circuit.

5+ An electrolytic capacitor of 10mf capacity acting as a capacitance
filter of the low voltage rectifier.

Located underneath the chassis are: terminal blocks-charged resistors -
which are in the trensmitting capacitor charge circuit and which are
mounted on an angle bracket welded to the chassis-and a fuse in the power
transformer primary winding eircuit. ‘

When. the current passes through the coils, the armature is pulled
against the core and the contacts are disconnected. Charging of the
transmitting capacitor takes place at thils time.

At the moment of trensmission of the signal, the current through
the coils is interrupted by contacts in the indicator or the sutomatic
recorder, the relay armature by means of a spring closes the contacts , and
discharge of the transmitting capacitor to the vibrator - emitter winding
takes place. : ' ' -

3.4. Vibrators (Photo No. 10) 7

The purpose of the vibrators is to emit and pick up ultrasonié

oscillations. ‘
" : Band~type vibrators represent packages assembled from nickel plates
C f of 0.1 mm in thickness enclosed in bronze housings. The vibrator-emitter

and vibrator-pickup have e winding of 16 turns which is placed in special grooves.

, The vibrator-emitter does not differ from the vibrator-pickup in any way.
The only difference between them is that the vibrator-pickup must be

periodically magnetized after its ‘Installation. . '
} . ‘ I - - Z'T - |
‘ §-E-C-R-E-T - . .
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installation. T

,plifier, 1s less than 8 meters, cable boxes (ome or both) may be omitted. ;
.Cable boxes are airtight. : . o

_pickup vibrator winding at the instant of the arrival of a reflected pulse. I

_ the housing.

50X1-HUM
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Any vz.brator may be used as a piclm.p or an emitter vibrator. Because the g
presence of air in the vibrator housing impairs its éperation,.a special pin o
(with elbowed opening from inside) is located on the cover for letting out the

alir trapped there at the launching of the ship. ' .

. co Pty s
[PV A |
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Vi‘bra.faors are installed in apertures cut in the bilge of the ship. They
are set in rubber slpeves which provide an airtight ingtallation and decrease -,
the effect of the ahip s vibration on the pickup vibrator. . o ‘_)

To protect the lead,s dnring transportation, the upper port:l.cn of the
vibrator is covered ﬁ'gl.th a special jacket, which is teken off at the time of

"‘ . . [

_.i Ceble Boxes (Photo No. 11)

The echo sounq?r set has two cable boxes in which the commection of the
vibrator output leads with the lines leading to the transmitting relay from
vibrator-emitter and to the amplifier from vibrator-pickup is made. A . general
view of the cable boxes is presented in photo No. ll. 8ince the vibrators '
have 8-meter output lea.({s cable boxes, depending on the type of the ship, are
Placed at a distance of up to 8-meters from the vibrators. If the distance be-
tween the vibrator-emitter and transmitting relay, or vibrator-pickup end am-

v e mm— AT e e ——————— g

————n

3.6 Amplifier (Photo No. 12 end 13)

The amplifier is designed to amplify weak voltages originating across the

A general view of the amplifier is presented in photo No. 13.

The ammplifier (resonance type) is tuned to the frequency of the emitted .
Pulse and has a narrow transmission band. The maximum emplification factor of h
the amplifier is 2,000,000 to &,000,000. ‘

The cast emplifier housing is splash-proof. The hdusing lid 1s secured to
the housing by four screws. The 1id has an opening allowing access to the axle )
of a potentiometer which provides grid bias to the thyratron. The opening 1is ‘ ' ' f'_
closed with a metal screw plug. In photo No. 13 is shown the amplifier without 'f‘-

~ R
A1l components of the amplifier are mounted on the chassis. The first two b
stages amplify the incoming voltage pulse. The first stage, consisting of a -t
6Zh8 tube, is resonant; the second, consisting also.of a 6Zh8 tube, is a voltage '
emplifier across the resistors; the third stage, a 6P38 tube, is a power ampli- !
fier and operates only during the search mode of operation; the fourth, a TG-i= g \."

0.1 1.3 thyratron, ig an electrdnic relay snd operates during the navigaticnal ‘J
node off cparzilfam. '

The amplifier power supply is derived from a 127 v alternating current,
‘which is supplied to the primary winding of the transformer located on the am-
plifier chassis.

-aea
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I.ocated on top of -the chassis are: . 50X1-HUM

a) G Z2h8 ana (P3S tu‘bes, e 51545 kenotron, and a TG-1-0.1/1.3 thyratron.

b) Input resonance circuit, tuned to the vibrators' frequency. The
coil is cevered with a special cyllndrlcal metal shield.  The rod coming
out through the shield is for tuning uhe circuit connected to the grid
circuit of the ¢6Zh€tube.

v) A second resonance circuit is cennected to the plate circult of the
same ( Zh%tube.

g) A power transformer whlch supplies power to the whole amplifier. -

d) A filter choke.

e) An electrolytic capacitor which discharges into the Pickup vibrator
when the "magnetize" button is pressed. On the front panel of the chassis are: :
a piclkup vibrator magnetization button; the shaft of the potentiometer, vhich
is connected to the thyratron bias circuit; a fuse socket, connected to the

. pover transformer primary winding c1rcuit.

| : Inside the chassis are located all other electrical components of the
amplifier (electrolytic filter capacitors, resistors, and capacitors of
different types which ma.ke up the amplifier sys»em).

Inside the chassis is also located e relay which switches °opera._‘cion
of the echo sounder from the navigation mode to the Tish-finding mode.

The emplifier chassis, with all the components on it can be removed
from the housing (see maintenence instructions)

For inspection of the removed amph.f:.er , Waich may be necessary ‘when
: defects are detected, an extension cable, located in the spare parts and
| © - equipment box, is prov:.ded. -

r
i

' Connection of the extension ce.ble is ma.dc only vhen the echo sounder is
2 . totally de- energlzed. :

3 7 Converter P0-550 (Photo Ho. 1)

i ’ ' _ The converter is designed for conversion of the shipboard d:irect
. : current into single-phase alternating current supplied to the echo sounder.
The converter is of e single armature type.with compound drive.

i
] ‘ ‘The magnetic system of the apparatus is bipolar end is ‘used for
: - both d-c and a-c¢. Series and shunt windings are separate. Armature
_ windings for d-c and a-¢ are connected in series, placed in the same iron
@- , slots of the armature, end lead out to corresponding co'mnuta‘cor and slip rings.

Converter terminaels are on the terminal panel, which 1s closed with
a shield. i

~2q~
i oo . . §-E-C-R-E-T
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. The variable dropping resistor is designed to limit the starting
current of the PO-550 converter and to regulate the voltage supplied by

No Foreign Dissem

3.8. Terisble Droppins 2esistor {Thoto ¥o. 1k)

I

i

'_ © the converter.

_ The variable dropping resistor is a rheostat made of constantan wire; .
divided into sections and wound on two parallel ceramic tubes across vhich . .
. moves a sliding contact. The wvarigble dropping resistor has a removabdble cover.

| The filter 1s designed to protect the shipboard electrical system .
- from interfereunce to radio reception due to the echo soundsr.
serves to supply shipboard power and start the converter.

The filter bas & removable cover.on which a selector knob is located. -
On & metal plate inside the housing are located:
chokes connected in a pi circuit, a toggle switch, and two fuses.

Filters made for echo gounder sets which o
‘s toggle switch.

3.9. Filter with Switch (Fhoto Ko. 15)

50X1-HUM -

.
LY
Potew e, oo,
E O TG
L .

-

tvwo capacitors and two

perate on a~c 4o not have

The switeh

R e e o Dy e o g .,‘-.'!J. -

3.10. Spare Parts and Equipment Box

. for carrying.
The box contains:

i

: !

: ) : )

R The box 1s in the form of a wooden case with a hinged 114 and handle . i&
. ﬂl

t

1.
2.

Spare parts and accessories.
Special and standard tools for minor maintenance, adjustments, and’ I

. servicing of the echo eounder.

Thnboxisinthn.rometamodancaaavithalid. Insida the box
are placed tubes of the echo sounder during its

1.1'.1. Box for transporting the Echo Sounder Tube Set

. are recepticles into vhich
~ transportation,” =

oF
¥
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Chapter IV ) ' 50X1-HUM

Description of the Electrical System

Herejn is described the electrical system of the echo sounder, which is
designed for supply of direct current of 110 volts from the shipboard circuit.

(:3 The 110-v and 220-v d¢ echo sounders differ only in the windings of the
PO~550 converter and variable dropping resistor.

When the echo sounder is powered by the 127-v shipboard circuit or the
220~y AC'supply, the PO-550 converter and variable dropping resistor are not
connected to the unit: In that case the ac circuit voltage is fed from a
filter directly to terminals 25 and 26 of the automatic recorder.

The 127-v and 220-v AC echo sounders differ from each other only In the
particulars of certain electrical components.

4.1 Path of the Power Supply for the PO-550 Converter

The voltege of the shipboard circuit through fuses 1 and 2 and filter
choke coils 5 and 6 is fed to a rotary switech. For smooth starting of the
PO-550 converter the switch hes four positions: "OFF", "Start I", "Start
II“, e.Ild. lto,nu- . .

With position”Start I," the current in the right blade gbes to terminal
5 of the filter, aslong wire '3 to variable dropping resistor 10, passes
completely through it and goes on wire It to terminals 6 and 2 of the filter,
thence on wire 2 to the converter, through series winding 11, thence through
shunt winding 12, armature "Ya", and along wire 1 to <ue left blede of <ae
switch, TIn this case the variable dropping resistor is completely connccted
and the starting current of the armature is limited. ‘

With position "Start II," the current circuit is similar, but in this
case the current passes ti:rough only the part of the varieble dropping
resistor between points "B" and "G"; and with position "On" only the part
of the variable éropving resistor between points "V' and "G" remains
connected, the variation being accomplished by moving en arm.

L.2 Path of Alternating Current for P0-550 Converter

From the end of the ac commutator of the converter, voltage is supplied
by means of wires 1 and 2 to terminals 25 and 26 of the automatic recorder
, <:) and through fuse 15 to toggle switch 17. When the latter is connected,
, voltmeter 19 is comnected and, at the same time, voltage from the eutomstic
i recorder is supplied:

a) from terminals 6 and 7 to terminels 1 and 2 of the indicator and thence
through fuses 20 and 21 to voltmeter 22 and toggle switech 23;

b) from terminals 11 ard 12 to terminals & and 5 of an actuating relay
and thence to the primary winding of transformer 2k, connected in series to
fuse 25;

. ~31-
l $-E-C-R-E-T
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v) from terminals 18 end 19 to terminale 10 and 11 of the smplifier andc iy 1 HOM

thence through fuse 27 to the primary winding of power transformer 26.

Thus, when toggle evitch 17 1s connected to the automatic recordesr,
voltage 1s supplied to the indicator, relay, and amplifier, and, at the same
time, to tha voltmeters of the asutomatic recorder end indicator, allowing
control of the ac voltage. »

1.3 Path of the Power Supply for the Switching Relay

When the indicator is connected, i.e., when toggle switch 23 is turned
to the "on" position, the relay 1o activatea, sutomatically switching the |
operation of the echo sounder from the sutomatic recorder to the. indicator.
Current from the left blade of toggle switch 23 flows to terminal 1 of . the
indicator, thence to the 6th and 11lth terminals of the automatic recorder, '
along a cable conductor to terminal b4 of the relay and through fuse 25 to ‘
the left plate of kenotron 29. Passing through the latter, the current flows
to the 3rd terminal of the reley, returning along a cable to terminsl 10 of -
the autcmatic recorder, passes through winding 30 of the switching relay,
through two ballast resistors 31 and 32 to terminal 5, along & cable to
terminal 3 of the indicator, and to the right blade of the toggle switch.

Since & pulsating current flows through the coil of the switching relsy
(after half-wave rectification), electrolytie capacitor 33 1s connected in
paralled with the coil for smoothing of the pulsation. When the switching
relay is activated, the armature 1s drawn to the electromagnet, and all the
movable contacts ( &, b, v, g, and 4) acted upon by the armature move to
the lower position. Pulse tranaemission control, quenching of "zero
disturbances," adjusting the amplification factor, a.nh amplification output
are switched to the echo sounder circuit with an indicator. At the same
time that contacts "a" become activated, red warning 1ight 3% in the automatic
recorder goes on,’ .

When the automatic recorder is in operation, the indicator disconnects.
The switching relay 48 cut off. The armature, acted upon by a spring, switches
the movable contacts, and the automatic recorder 1s cut into the circuit of
the echo sounder. .

4.4 Path of the Power Supply for Electric Motors SL-262 in the Indicator and
: SL-;_}22 in the Automatic Recorder

-

When the indicator is conmnected, current from the left edge of toggle
switch 23 flows through connecting strip 35, an excitation winding, motor
axmature ys, resistors 37 and 38, the left blade of depth selector switch 39,
and returns to the right blade of toggle switeh 23.

The contacts of sutomatic governor 36 are-cornected in. paralled to
resistors 37 and 38 for the 0-100 rangs. .

.'.!‘ ' - “"I;f"' ' 3 2
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i If the contacts are closed, then resistors 37 end 38 are shorted and the
! - current flows directly through the 0-100 contacts to.the left blade of the C
f depth selector switch, etc., as indicated: above. - DS S0X1-HUM
When the 0-500 range is connected, the current from the motor armature
flows through resistor 40 and ballast resistor 41, the léft blade of the depth
ci) ' selector switch, and returns to the right blade of toggle switch 23. The = -
' contacts of the automatic governor for the 0-500 renge are connected in
parallel to resistor k0. ' -

If the contacts are clesed, then resistor 4O is byﬁassed and the current
flows directly through the 0-500 contacts, the ballast resistor, etec., as :
indicated above. : ¢ _ - .

- In both contact pairs the pressure of the movable contact against the
i . fixed one is differpet and may be regulated by a spring.

When the motor is turned on, it begins to rotete, and vhen it reaches
critical speed, the centrifugal force overcomes the “esion exerted by the
; _ spring of the moveble contact and breaks the contast =.ir. In the armature
i circuit additiona) resistors are cut in (resistor 40 For operating in the
| - 0-500 range, and resistors 37 and 38 for operating in the 0-100 range.)-

The current in the armature ‘decreases, the motor "slows, and, as a
consequence, the centrifugal force decrezces. The contects again close, the
c¢urrent builds up, the motor speeds up, etec. As s result of the action of the
automgtic governor, the motor will run ot some average constant speed, snd a
pulsating current will flow through the arusture. Tro speed of the motor is
regulated by changing the tension in the spring of tne cutomatic governor.

| Capacitors 42 and 43 are designed to lessen sparking &t the contacts of
the automatic governmor. To turn on thé automatic recorder, toggle switch 18
is placed in the "on" position. The current from the left edge of toggle
switch 17 flows through a series winding; the motor armature ;3 resistors
k5 and U6 (for operation in the 0-100 range) or L7, 48, and 49 end ballast
resistor 50 (for operation in.the 0-500 renge); ‘the left blade of depth selector
switch 51; and returns to the.right edge of toggle switch 17.

~ Contacts of éutomatic.governor #h are cqnné¢ted in paiallel té resistors
45 and L6 for operation in the 0-100 range end in perallel to resistors 47,
48, and 49 for operation in'the 0-500 remge. :

; The operation of the automatic governor and current circuit and also the

| (:D functions of ceapacitors 52 and 53 are similar to the above description for
\ the depth indicator. o o o ' a

When toggle switch 18 is turned on, illuminating bulb 124, connected
' through auxiliary resistor 125, goes on; end electric heater 127, through.
toggle switch 126, is connected in series to resistors 128 and 129. ’

. "33
. 8-E-C-R-E-T
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th .of the oy Supply for the Windings of the Actuating Relay While
De With ‘the i ‘ea'tmr end Automatic Recorder
roting ¥ ‘ 50X1-HUM

. Windinge 5% end 5§ of the acutating relsy are supplied from a rectifier
with kenetrem 29. qperating In & full-wave mode,

Curréent from the positive plate of electrolytic capacitor 56 (which serven,_,}
as a capacitive £1ilter for the rectifier and is designed for pulsation
stioothing) flows through cofl 55, thence to terminal 6 of the relay, terminal
8 of the. automatic retorder, and then, depending on the position of contact !
"b" of ‘the switehing relay, passes to elther contact pair 57 and 58 of the ‘ _‘
indiestor - contéct pair 59 end 60 of the automstic recorder. When the |
automatic recorder ig in operation, the current flows through contact pairs
59 anfl 60 (depending ‘om the range of depth being measured), the right blade
of the depth selectbr switch, conbact “d" of the switching relay, terminal 9
of the swtomsile pevorder, terminal 7 of the relsy, coil Si, and returns to
: the negative plwbe o: e@acitor 56.

¥When 'bhe indicator is connected, contact "p" of the switching relay is
in the lower posftiod. Them the current (in the automatic recorder) flows
‘ f‘mm temaml 8 io mmal i end elong the cable to terminal 6 of the indicator.

: Depemﬁ.ﬁzg on the renge of the depth being measured, the current flows
through the wm cantact pair, the right blade of depth selector switch
39, texrminal 5 of the.indicstor, terminal 1 of the sutomatic recorder, contact

. "B of the siritolfng Mayy “termdnal 9 of the automatic recorder, etc., as
maicert:ed. gbove. .-

. . Resigtor 62. and, capacito:- 62 constitute & spark gquenching circuit for
coil 84 reetstpe G 4nd tapacttor 64, for coll 55 of the actuating relay.
The purpose of whe :yaark quenching circuits is to lessen gparking at the
cortbact pam o rihe mtm' and automatic recorder. Capacitors 65, 66, 67,
and 68 are cannec-tad m parallel to the indicator conta.ct pairs for this same

T aprging of the Transmitting Capacitor

mmmm oami'tw 7’@ Gh&rges when contacts 69 of the actuating relay
are open. An a¢ Witage, teken from the secondary step-up winding of
-bra.nstqmer 2&, in Jectifsed by kenotrons T2 and T3, opérating in a voltage-

o Wheh ‘&ha em eﬁ‘ f»‘@he mendm winding, connected to the plate of kenotron, \
o 73, has & Dot ive.; W&M velative to the frame of the instrument, current
flows. thwough, the kemotron, and capacitor 76 builds up a charge through r
resistor TT ou the order ef 4500 volts.

. In the newh balfecycle this same end of the winding will have a negative
potent:l.a.l relative to the frame of the ingtrument, end the current will flow

thrmgh hewtrm 720
S-E ;G-E-T :
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In this case, capacitor 75 builds up & charge through resistor T4 on the
order of -500 volts. Since cepacitors 75 and 76 are comnected in parallel
through the frame of ‘the instrument, the voltage across them is added, and the
transmitting capacitor, connected in parallel to both capacitors, will build
up a charge on the order of 1000 volis.

O When the contact pairs in the indicator or automatic recorder break the
power supply circult of the actuating relay coil, the c¢ it of the vibrator-
emitter winding and charged capacitor is closed by the cofftacts of armature 69.
Oscillations are now produced in this circuit, and a pulsé of alternating ,
current passes through the winding of the vibrator-emitter, ereating a variable
magnetic field in the material of the vibrator unit. The unit, as a result
of damped pulses in the direction of the sea bottom. ‘

After the contact pairs in the indicator or automatic recorder close, the
relay armature breaks the circuit of the vibrator-emitter winding, .and the
process of charging the transmitting capacitor is repeated.

Resistors T4 and TT are designed to limit the charging current of the -
capacitors and also to protect the rectifier from short-circuiting through
small ohmlc resistance of the vibrator-emitter at the instant of transmission.

4,7 Description of the Amplifier's Electrical System

Ultrasonic pulses sent from the vibrator-emitter and reflected fromt he
bottom agitate the vibrator plclkup, which is comnected to the amplifier. The
end of the pickup is connected to terminals 1 and 2 of the amplifier. To .
this terminal is connected the primery winding of input transformer 132 » whose

secondary winding, together with capacitors 133 and 134, form & resonance
circult tuned to the frequency of the vibrators.

Within the transformer, in the form of & coil on the compartmented
ebonite frame, is a movable core of carbonyl iron for tuning the circuit.
Voltage from the ends of this circult is fed to the grid of tube 149 (¢Zhg).
In the plate circuit of this tube is a resonance cirecuit consisting of
capacitor 135 and coil 104 with the carbonyl iron core. Oscillations,
amplified by the first tube, generate an oseillating voltage at the ends of
this circuit. For further amplification this oscillation 1s fed to the grid
of tube 150 (¢Zhg ) through decoupling capacitor 136.

The purpose of capacitor 136 is to admit amplified oscillations from the
first tube to the grid and not to admit the de component of the plate voltage
to the grid of the second tube. ‘

Reslstor 107 is located in the plate circuilt of the second tube.
- Oscillations, amplified by the second tube, produce an ac voltage at the ends ,
of this resistor which is fed through decoupling capacitor 137 to the grid of
. tube ¢P3S, operating only in the £ish finding mode, "or'to theithyratron, .
. opersting in the navigational mode. ‘ :

- =35
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_ Switching of the echo sounder from the fish finding mode to the

navigational mode 1s accomplished by means of releay 163 of the amplifier, which

is turned on by toggle switch 16, located on the automatic recorder. When

the toggle switch 1s turned on, the power supply ecircuit of the relsy is

broken - a condition corresponding to the fish-searching mode. TIn this case

the plate voltage is fed to tube 6P35 through contacts "a&" of reley 163, -
- ferminal 7 of the amplifier, terminal 15 of the automatic recorder, contacts ~

“g" of relay 30, through the primary winding of transformer 80, terminal 16

of the automatic recorder, terminsl 8 of the aemplifier, and contacts "b" of

relay 163. At the same time, output transformer 80 scts as the load of the

Dower amplifier. - ' :

When toggle switch 16 is turned on, the relay power supply circuit is
closed through resistor 162, terminal 9 of the maplifier, and terminal 17 of
the automatic recorder; the relay is actuated and switches the plate voltage
from tubelP3S to the thyratron; and capacitor 165, located in the thyratron
Plate circuit, is connecred to its cathode through the primary winding of the
output transformer. ' .

: The signal, reaching the grid of the thyratron, causes it to fire. As a
- result of this, capacitor 165 discharges through the thyratron and the rrimery
winding of output transformer 80 in the sutomatic recorder or 81 in the
indicator. Discharge of the capacitor into the indicator or automatic recorder
is made along the following circuit: +the plate of capacitor 165, the plate of
the thyratron, the cathode of the thyratron, through contacts "b" of relay
163, terminal 8 of the amplifier, terminal 16 of the automatic recorder »
terminal 2 of the automatic recorder, ete., depending on the position of
contact "g" of the switching relay, to the primary winding of the output
transformer of the indiecator or automatic recorder. In the latter case the
current passes through the primary winding of transformer 80 and through contacts
"g¢" of the switching relay to terminal 15 of the sutomatic recorder, terminal
7T of the amplifier, and retwrns to the second Plate of the capacitor.

When the indicator is in’éperation, current from terminal 2 of the
automatic recorder flows along & cable to terminal 7 of the indicator s through
the primary winding of output transformer 81, to terminal 13 of the indicator,
terminal 23 of the automatic recorder, through moveble contact "g" of the
switching relay, and returns to the second plate of the capacitor, as
Indlcated above.

A neon tube is connected to-the secondary winding of the output transformer
In the Indicator. When a pulse of current passes through the primary winding,
neon tube 82 light. Selenium rectifier 83 is connected to the secondary '
© winding of the out put transformer of the sutomatic recorder. When a pulse of ~
current passes through the primary winding, the current in the secondary
winding, reetified by the selenfum rectifier, flows along brush 84 to the solid
central collector ring, to stylusd 85, and through the paper to the freme of the
instrument. When the current passes through the paper, an indication of the
- depth is left on it in the form of a violet line, -

f :
- 3 L -
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Due to the fact that the plate of the thyratron i1s at the potential ~* '
the capacitor, the thyratron fires when the latter discharges, since the S0X1-HUM
voltage in the plate is closw to zero. After this, capacitor 165 again begins
to build up to a plate charge of $300 volte. Capacitor 165 is charged through
the following circuit: resistor 140, capacitor 165, terminal 7 of the amplifier,

; ~ terminal 15 of the automatic recorder, movable contact "g" of the switching
C relay, and s0 on, depending on the position of the contact.

When the automatic recorder is in operation, current from movable
" contact "g" flows through the primary winding of output transformer 80 to

terminal 16 of the automatic recorder, terminal 8 of the amplifier, the slider
of potentiometer 86, texrminal U of the amplifier, terminal 1% of the automatic
recorder, contact "v' of the switching relay, and through the contact pair of
"zero blackout" 87 on the frame of the automatic recorder. When the indicator.
is in operation, current from movable contact "g" of the switching relay flows.
to terminal 23 of the automatic recorder, terminal 13 of the indicator, the
rrimary winding of output transformer 81, terminal 7 of the indicator, terminal
2 of the automatic recorder, terminel 16 of the automatic recorder, terminal
8 of the amplifier, the slide of potetniometer 86, terminal 4 of the
amplifier, terminal 14 of the automatic recorder, contact "v' of the switching
relay, terminal 2k of the automatic recorder, terminal 11 of the indicator,
and through the contact pailr of "zero blackout" 88 on the frame o6f the
instrument. Since the frames of the automatic recorder, indicator, and :
amplifier are electrically connected to each other, the circuit is closed. C

: The mode of operation of the thyratron depends on the magnitude of the
bias voltage on its control grid. Control of the bias voltage 1s accomplished
through potentiometer 86, which, together with resistor 89, forms a voltage
divider (the common point of potentiometer 86 and resistor 121 through the
contact pair of "zero blackout" is at ground potential).

Control of the amplification factor of the amplifier is accomplished by
varying the negative bias at the comtrol grid of tube 149 (¢Zh8). Supplying

a bias to the grid of this tube 1s the same as supplying a bias to the grid
of the thyratron. ‘

+300 volts is connected to resistor 91, which is connected in series to
either potentiometer 92 in the automatic recorder through terminal 3 of the
amplifier, terminal 13 of the automatic recorder, and movable contact "d" of
"+ the switching relay, or to potentiometer 93 in the indicator through’ terminal
22 of the sutomatic recorder and terminal 12 of the indicator. - L

e The cathode of tube 149 (¢Zh8) is connected through resistor 9k to
C- terminal 3 of the amplifiler: i.e., to potentiometer 92 or 93. The ends of
- the potentiometers are grounded (through the frame). Thus, for counter-
clockwise rotation of the potentiometer slide the positive potential will be
- increased relative to the ground; and since the grid of the tube through the
secondary winding of the input transformer is grounded, its negative potential -
relative to the cathode will increase. When the slide of the potentiometer
in the indicator is turned to the left as far as it will go, light 130 of the
revolution counter in the indicator, connected to the secondary winding of
stepdown transformer 131, goes on. The purpose of resistors 9% and 95,

37
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connected to the cathodes of tubes 149 and 150 (Lzhg) respectively, is to
supply & constant blas to the grids of the tubes for their operation at the
_ desired points on the characteristic curve. Button 112 exists for magnetic
biasing fo the vibrator plckup. When it is pressed, electrolytic capacitor.
113, .charged by the plate voltage through resistor 114, discharges through - #
the following circuit: the positive plate of the electrolytic capacitor, \_)
button 112, terminal 1 of the amplifier, the winding of the vibrator plckup,
terminal 2 of the amplifier, and the frame of the instrument. '

4.8 Path of the Power Supply for the Amplifier

An ac voltage is supplied to the primary winding of the power transformer
from terminals 10 and 11 of the emplifier. The primery winding is connected - -
in series to fuse 27. The filaments of tubes 149, 150. (62Zh%), T9 ((P3S),
and 167 (TG 1 » 0.1/1.3) are comnected in parallel and receive their power
from the step-down winding of transformer 26, providing s voltage of 6.38,
Voltage for the plates of the tubes is supplied by a full-wave rectifier, In
incorporating kenotron 5Ts4S , The ends of the step~up winding are connected
to. the plate of the kenotron. An output of -300 volts is obtained from the
middle point and grounded. Pulsetion smoothing of the rectified voltage is
attained by a filter comprising electrolytic capacitors 100 and 101 and choke
coil 102, +$300 volts is supplied to the plate of the first tube through
resistor 173, which, together with capacitor 175, acts as a decoupling link.

Voltage across the screen grid of this tube is from a voltage divider,
comprised,of resistors 105 and 106. The plate voltage is fed to tube 150
(¢Zh8) through resistor 107, to the thyratron through resistor 140, and to
tube (P35 through the reley and primary winding of transformer 80.

%.9 Current Flow During Use of a Scale Grid end Special Markings, Made by
Means of .a Button and Electric Penocil .

i :
When mafkings with an electric pencil and specisl markings are being
.made and a seadle grid is in use in the automatic recorder, voltege 1s applied
- from an amplifier with a voltage divider consisting of resigtors 115 and 116.
At the seme time, the flow of cwrrent is as follows: from the midpoint of the
voltage divider to terminal 5 of the emplifier, terminal 20 of the automatic
recorder, the left blade of toggle awitch 18, end s0 on, to electric pencil
117, contact pair 118 for the scale grid, and button 119 for special markings.
When special markings are being made, the cwrrent flows through brush 84, the-
solid collector ring, and stylus 85. When contact pair 118 is closed, current
flows through brush 120, a strip on the stylus, and, passing through the paper, .
returns to "ground." - : J

4,10 "Zero Blackout" Cireuit during Operation of Indicator and Automatic Recorder

At the instant of radiation of a bulse the transmission may affect the
reception, due to an acoustical or electromagnetic relation between them.

The effect of a disturbance on the amplifier causes a firing of the
thyratron and a discharge of the capacitor located in the circuit of its plate
cn the primary winding of the ‘output, transformer, indicator, or automatic recorder.
, ' §-EXC-R-E-T
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When the depth measured iz slight, the signal reflected from the bottom
also affects the amplifier, but no indication of depth occurs, since the
capacitor, which has dlscharged dié to the "zero" disturbance, is not able to
. recharge. ‘ )
(\ To avoid the effect of a "zero" disturbance in the echo sounder a "zero
- blackout" circuit has been devised. “Zero blackout" 1s accomplished by
cutting out the thyratron at the instant of transmission. Before the contact
pair controlling the operation of the actuating reley are themselves actuated,
the "zero blackout" contact pair, in series with potentiometer 86, disconnect,
supplying a blas toithe grid of the thyratron, and suxiliary resistor 121 cuts
in. At this time a negative blas of 140-150 volte is attained at the grid
vhich raises the level of the zero disturbance at the grid of the thyratron,
and the thyratron does not fire. »

Further movement of a cam causes the "zero blackout" contact pair to
close, and the operating pair (automatic recorder or indicator) bypasses the
auxiliary resistor. At this time the flow of current will be as follows:
from the lower end of potentiometer 85 to terminal U of the. smplifier, terminal
14 of the automatic recorder, movable contact "v" of the switching relay, and
further to "zero blackout” contact pair 87, and the frame of the instrument;
or to terminal 24 of the automatic recorder, terminal 11 of the indeistor,
"zero blackout” contact pair 88, and the freme of the instrument. The lower
end of auxiliary resistor 121 in the amplifier is also connected to the frame
of the instrument.

Thus, current flows through the "zero blackout" contact pair (indicator
or automatic recorder) or the auxiliary resistor when the contacts are open,
"Zero blackout" is accomplished in the indicator by means of toggle switch
122 and in the sutomatic recorder, by toggle switch 123, Each switch is
connected in paralled to the contact pair.

_ Special Features of Echo Sounder Circuits for 220 V Direct Current
and 127 v, 220 v Alternate Current.

1. The 220 v echo sounder set uses, in place of a PO-550F converter,
a PO-550AF converter whose motor winding is designed for a 220 v shipboard
power supply. Winding date for the variable dropping resistor are
correspondingly changed. '

2. There is no P0-550 converter and varisable dropping resistor in the
127 v alternsatiigcurrent echo sounder. The filter does not have a rotary

' (\ switeh,
rd

3. The 220 v alternaticurrent echo sounder is also without the
PO-550 converter and the variable dropping resistor, and the filter does not
bave a rotary switch. In addition to this, the following data of the '
electrical components in the circult are changed:

- 3q~
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: _a) The values of the resistors in the automatic governor cirecuit are
changéd. “Connected in series with a voltmeter is an additional resistor.

b) In the automatic recorder the field windings of the SL-322 electric -

motor are connected in series. Values of the resistors in the automatic
governor c¢ircuit are changed.' Connected in series with the voltmeter is an
additional resistor. The 1lluminating bulb has & different rating and

, consequently the additionsl resistor is absent for itg power supply circuit,

_ Values of the resistors in the power supply ciréuit of the electrie -
. heater for paper drying are changed. . .

v) Rated values of the primexy .vinding of the power trensformer’
emplifier are changed. S .

&) Rating of the primary winding of the high-voltege transformer of
~the relay coil 1s changed. - _ _

Changes and Additions in Specifications of the

NEL-4 Echo Sounder for 220-v Direct Current

20X1-HUM

No.]  Decimal|No.  Name and Type Electrical & Other| — Remarks
- - , - Data
V. PO-550AF converter - For.220 v d-c
VII. Varieble dropping } .
resistor i For 220 v d-c¢
Zh 7.538.009 Resistor | ‘
Chenges and Additions inSpecifications of the NEL-k
. Echo Sounder for 127-v Al'bernq.te Current
) . \h ] .
" No. Decimal [No. . Name and Type Electrical & Other, Remarks
T o ' Data -
V. PO=550F converter _ _ absen;b
VII. Variable dropping .
- resistor \ - abgent
VI. Filter rotary switch - 10A, 250 v absent
TR ‘40"
e S-E-C-R-E-T
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Echo sounder for‘ 220-~v Alternate Current

———

50X1-HUM .

| Electorial & Other
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2000 ohm

O 'Decimal No. Name and Type Remarks
. . Data .
I. .
I. Depth Indicator
U7.330.006 Electrical motor SL-262 Field windings
in series
U7.543.127 | Additional resistor in series with
‘ voltmeter 17.
E0.673.200 FE~50-500 Resistor 500 ohm in series with
‘ ' resistor 30
E0.673.200 PE-25-1000 Resistor 1000 ohm Absent
E0.673.200 PE-25-100 Resistor 100 ohm in series with
- S ' left blade of -
toggle switch 36
‘_ EO. 673.200 | - FPE-25-100 Resistor Absent
- I, Auto:ﬁa.tic Recorder
U6.760.005 Electric motor SL-322 Field windings
- ) ' in series
E0.673.200 | PE-50-300 Resistor in series with
: | o o resistor 46.
! E0.673.200 PE-~15-100 Resistor 100 ohm Absent
E0.679.100 - 16 tube, E-14 base | ~ 6A,200 v
C E0.673.200 PE-25-1000 Resistor 1000 ohm
8 UT.543.127 | - . Additional Resistor in series with
: ' ' voltmeter 18.
£0.673.200 PE~15-2000 Resistor 2000 ohm
: E0.673.200 PE-15-2000 Resistor

CIA-RDP80T00246A069400270001-2
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o III. Amplifier

UT.554.09% - Power Amplifier :_

; Trensmitting Relay [
U7.543,120, Relay Coil »

U7.543.120 ~Reiay Coil :'

U7.544.008 Transformer [E

Chapter VI f
" Data on Some Echo Sounder Instrument Components 5
Data on Automatic Recorder Ball Bearings a
' Dimensions Make All-Union : 1
in mm Standard Quantity Where Located ¥
1 2 _3 b 5 LL
5x35x11 R 202P 61239 2 Central collector shaft !
Bx22x7 8 612-39 2 Phasing mechanism shaft = |
8x22x7 8 612-39 1 Reducer :
8x22x7 8 |  612-39 2 Tape-winding transmission v

TM 7 612 2 Electric motor SL-322

Deta on Graphite Brushes of thé Automatic Recorder

s

T

Note: [Left colum partly obscured. Hyphen indicates one or more missing numbers
| or letters. ] ,
f "y

Decimal No. Dimensions Ty:pe Quantity Where Loceted "E

~7.510.006 25x6x15 MG-4 3 Automatic governor |

-7.510.103 hx7x12 ‘ BEG-2 2 Electric motor SL-322

' -42~
S5-E~C~R-E-T
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Data on Ball Bearings for Depth Indica...

pmensioﬁa Make' All-Union Q11ap:t1ty Where Located S0X1-HUM
Stendard - -
10x30x9 20 P 612-39 1 : _Ceﬁtral‘_:éhaft-
o 8x22x9 8p 612-39‘ 1 Central shaft
5x19%6 | 6 612-39 1 Flectric motor SL-262
T=22x7 | 7T 612-39 1 Electric motor SL-262
Date for Graphite Brushes for Depth Ind.ica:bqr
Decimal No. Size of Brushes Type Quantity Where Located
in mm .
~7.510.006 2,5x8x15 MG-4 3 ' Automatic governor
- ‘,_-719.102_ kxTx12 EG-2 2 Electric motor SI-262

Pechnical Data on PO-550F and PO-550AF Converters

T TN

" _‘R'erbed'Da:ba __PO-550F PO-550AF
o k = current current = current current
Capacity (in’ olts) - " 550 - 550
Voltage {in volts) 100|125 4 104 200 125 § 104
Current (in amps) Not over 10.8 9.4 Not over 5.k 9.4
cos ¢ ' - 0.47, :‘4_-_-_'10% . 0.47 ¢ 10%
| Frequency (in hz) - 50 £ 3 . 50%3
" Rotational velocity rpm 3000(1 180 3000 £ /180
- O _Brushes: Make | | - Icl;.s M6 - G=6 M-6
i  uenmtity 2 2 2 2
Size lox12.5 8x10 10x12.5 8x10
Bali .Bearings All-Union Standard 6266-39
N 1202 2 pleces |
S-E-CR-E-T
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Part Two
. Maintenance Instructions 20X1-HUM
- - . Chapter 1

Before starting an echo souhder all instruments in the set must be
inspected. The inspection is made with the power disconnected.

1.1 Automatic Recorder and Depth Indicator

RS a) Uncover the instruments. Make sure that the mechanical system
| is not stioking and operates freely by turning over the mechanism
manually ~ the automatic recorder counterclockwise, by the frame of the
automatic governor, and the indicator by the disc in the direction of
the arrow. Remove dirt and dust with a rag slightly dampendd in gaso~
line. It is desirable to clean the instrument with compressed air.

LSRN o T, i

b) Check connections and soldered junctions of the assembly wiring. Y

V) Examine the automatic governor brush holder, and make sure that
the brushes are not sticking and that thers is a contact betwsen them
and the rings of the automatic governor.

il i el ik

- g) Rub the automatic governor contact rings and the collectors of
~ .the electric motor with a rag dampened in gasoline or alcohol, ' -

P d) Put a light bulb and an indicating bulb in the automatic re-
T corder and an rpm control bulb in the indicator.

e P VA

e) Insert a roll of paper in the chamber of the automatic recorder
and load the tape winder. , o ¢

In order to do this, the pen must be moved beyond the limits of -
tha scale by turning the mechanism counterclockwise by the body of the | i
automatic recorder. To avold damage, paper should be placed between the
pen and the chrome-plated chamber lid. ' E

_ " To insert a roll of paper, pull handles (1 and 2 ~~ FN:Numbers accord=-
ing to photo 2) on them to release the chamber 1id, which is then opened
toward yourself. Check the roll of paper (the paper should be rolled
straight) and insert it between the discs of plate-like brackets on the
1id.

' To preserve the dampness of the paper for a longer period of time, a 1
' clean damp rag is placed on the bottom of the chamber (under the roll of i
paper). The damp rag should be placed so as not to touch the paper. Un-
roll approximately 30 cm of paper tape and close the 1lid, leaving the
unrolled tape outside. Pass the tape'zgrough the PaPer drive roilers

. - - i

S-E-C-R-E-T
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(3 and 4). To do this it is necessary to. remove the 10wer roller. This 50X1-HUM.
is done by removing links (5 and 6) holding the roller, leading the paper
through, and placing the lawer roller back in its place. Then, with the
paper tape push aside the guiding roller and electric heater roller, and .
feoed- the end of the tape through the catch of the winding roller. After
, @ this, pulling through and winding of the paper tape should be checked by
(:) turning the upper paper drive roller manually with the erank. Tension in
- the paper should be uniform, and the tape should have no wrinkles.

To remove a used-up roll of paper tape, it must ba taken out of the
automatic recorder together with the winding roller. To accomplish this,
links (5 and 6) and the spring transmission on the right side must be
removed. The winding roller is dismountable; the left hub can be taken
off the roller, making it possible to pull the roller out without umind-
ing the roll of paper. :

zh) Check the:fusas and close the instrument lids.

1.2 Trapsmitting Relay

a) Remove the cover and check the connections and soldered Junctions,

L b) Make sure the relay contacts are clean. If necessary, wipe them

'off with a rag dampened with gasoline; and if a deposit is detectad, clean
-~ the contacts with a N 00 fine sand apaer and wipe off the contacts again
.with the rag. ' '

v) Check the fuses and place the 5Ts4S tubes in tha‘tube sockets.

g)f Put the cover on the instrument.

I3

‘1.3 Yibrators (Emitter and Piclup)

a) After the ship is in the water, the air trapped in the inmer
cavity of the Yibrator housing should be let out. This is done by loosening
a special bolt on the vibrator cover. At the appearance of water the bolt
is again tightened.

A " b) Measure the resistance of the vibrator ywire ingulation relative
. to the frame. The insulation should not be less than 10 megohms.

O v) Megnetize the vibrator-pickup. ' :
| 1.4 PQ=550 converter
a) Check for religbility of pressure on the Brushes and contact, bet--
ween the brushes and collectog. Ig necessary, adjust the brushes. qﬁipe

. off the collector yith a rag dampened with gasoline or alcohol. It is
.. mot recommended that the spring pressure on the brushes be changed. -

-45-
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. b) " Remove the ball bearing cover, Check for the presence and - 90X1-HUM
condition of the lubricant. If necessary, add or change the lubricant.

1.5 Ampiifier and Filter _ 7
i~ a) Remove the cover and examine the wiring, = e : A

e
B e L

v

.-.w'i° D) Check the fuses. : , A A N &2
TR ) .Place the tubes :Ln the ampliﬁer tube sockets. E

"g) ’ Raplace the covers on "the 1nstruments. ’
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Chapter II

2.1 Transmitting Relay

(:: a) Before making any adjustments on the transmitiing relay the echo
sounder should be switched off.

b) The gap between the contacts should be 0.7 = 1 nm. To set this gap
screws are loosened and the angle plate {1 ~- FN: Photo 8) wmoved in the
. required direction, after which the screws are again tightened.

v} The spring tension must provide dependable operation of the relay
under fluctuations of the shipboard voltage of 16% of the rated value.
To set the spring tension the lock nut (2) must be loosened and tension
set with the screw (3), after which the lock nut is again tightendd.

‘2.2 Indicator

- a) To adjust the gap between the contacts, the disc must be manually
i - turned clockwise until the contact set which is to be adjusted opens. The
distance between the contacts should be 0.6 = 1 mm. Should the distance
exceed or be less than the said distance, the gap is correspondingly ade
Justed by bending the upper contact plate at its base. '

i ' b) For the adjustment of the pressure exerted on the contect set cam,

-~ the disc must be turned until the half segmental cutout on the cam passes
the contact set. The contacts should be closed at this time, but the plates
should have no noticeable deflection indicating excessive pressure exerted
on the cam by the contact set. If the deflection is large the pressure must
; . be changed by means of the two screws which secure the contact set to the
1 angle plate. Turn the disc again, checking the closing and opening of the

contact set and its pressure on the cam. If necessary, repeat the adjuste
ment. Do the same to all contact sets.

v): Before adjusting the rpm of the motor, the strobe light should be
adjusted. For this the motor of the indicator must be turned on by opening
.. ‘the motor power supply circuit with the discomnector blade, located on the
. right support of the rack.

g) Switch on the indicator and turn on the rpm counter light by turn-
(:: ing the amplification control handle to the left as far as it will go,

_ d) Turning the disc manually, match the lens with the opening in the
! "~ automatic governor 1id so that the beam from the light bulb illuminates
a + the round frosted glass on the disc.

y e) If the frosted glass is not completely illuminated, three external
? : screws securing the disc 1o the boss must be loosened. Holding the auto=
matic governor, turn the disc in the proper direction until total illumina-

.tion of the frosted glass is achieve ﬂ_;tE'ghen tighten the screws again.
: s A

-F-t-R-E-T
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zh) Turn off the indicator. Close the motor power supply circuit with
the blade. o . 50X1-HUM

x

z) RPM adjustment. The rpm adJustments are made for two speeds .
&80 RS chBe025b80um st | .

Flashes of a 6.3 v bulb, seen between the scale display in the lower
portion of the glass, serve as the motor rpm indicator for the 0-100 m
scale. The frequency of flashes is checked with a stopwatch. For the 0-100
m scale there are 90 flashes per minute (60 + 0.6 seconds).

wme——{

| It is recommended that flashes of a neon lamp be utilized for :
wonitoring of low rpm (0=5000 m scale). The frequency of flashes is also’
checked with a stopwatch. There are 90 flashes per minute (60 + 1 seconds)
for the 0-5000 m scale. - . ) ‘

T

In monitoring the rpm with a neon light, the position of the amplifie
cation control handle must be such that the flashes of the neon lamp are
~ sharp and uniform, ‘

L T T

'}l Low rpm may also be monitored with an incandescent bulb, in which case
.  the number of flashas per minute corresponding to normal rpm of the motor ,
iB 18 [} ]

The rpm setting itself is done in the following manner: a stopwatch is
started simultaneously with the flash of the 6.3 v bulb or the flash of the
" neon lamp. After this the number of flashes is counted and the stopwatch '
stopped on the last count. If the stopwatch registers less than 60 seconds, .
the rpm of the motor is sbove normal, and vice versa.

After this, switch off the echo sounder and, taking off the automatic
governor 1id held by screws, adjust the spring tension in the automatic
governor contact set for the corresponding range (0-100 or 0-500), In=
creasing or decreasing the spring tension correspondingly increases or de-

- creases the rpm of the motor.

To adJjust the spring tension, the set serew on the rack must be
released and the necessary adjustment of the spring tension made, with the
adjusting screw after which the adjusted position is secured with the set

~ screw, BSwltch on the echo sounder and check the rpm of the motor as
instructed above. If necessary, repeat the adjustment.

"

For a final fine adjustment the spring tension is more conveniently
adjusted by screwing in or unscrewing the stationary contact,

i) Scale adjustment. By scale adjustment is meant the comparison E
of the echo sounder reading with that of a hand-operated plumb. Both scales ]
mst be checked. Before the adjustments, make sure that the rpm control
for both scales is set correctly. 1

- 4B~ r
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The measurements with the hand plumb should be made in depths of
around 10 meters to avold big errors. The plumb reading is obtained by
averaging two soundings taken from both sides of the ship and in line with
the vibrators. If there are corrections for the base line, they should be
applied to the depth measurements. If the measurements disagree, an ad=-
© Justment is made by moving the angle plate with the contact set in the
(:) proper direction. To do this, loosen the bolt fastening the plate in the
concave slot. The angle of rotation of the angle plate can be read from
the diazl in meters., : . ‘

To adjust the 100 m scale, use the scale marked 0-100 m; and for the
500 m scale, use the one marked 0-500 m. Adjusiments of scales, as previ-
ously noted, should be made so that the readings of the echo souhder corre-
- spond to the depth below the vibrators, because the adjustment for measure-
- ments from the keel or surface of the water makes the use of correction
tables for the base line difficult.

, " k) To adjust the contact set for the "zero blackoui®, the amplifica=

- tion control is turned clockwise until "zero" interference appears. The
"zero-blackout" toggle switch must be on. The bolt fastening the angle plate
to the "zero blackout” contact set is loosened, the toggle switch is turned
on, and, by moving the angle plate (and consequently the contact set), the
disappearance of "zero" interference is attained. After this, the angle
plate is moved slightly in the direction opposite to the rotation of the :
cams, and the bolt fastening the angle plate is tightened.

2.3 Automatic Recorder

_ a) The gap between the contacts and the pressure of the contact set

* on the cams is set in the same manner as described above for the indicator.
. The only difference is that the turning of the cams is done manually by
rotating the frame of the automatic governor counterclockwise.

b) The motor rpm adjustment is done for two speeds:
3145 rpm for 0100 m scale :
629 rpm for 0-500 m scale

: The end of the control shaft, which comes out through the reducer
. housing, serves as the motor rpm indicator for the 0-100 m scale. At the
\ . end of the shaft is a pin which 1s painted red.

N At the correctly adjusted rpm of the motor the control shaft makes 74
» rpm. For the 0-500 m scale the number of rpm of the recording pen (or the
(:D‘-. number of transmitiing relay operations, if the automatic recorder is - ‘
. operating) is checked directly. If the rp of the motor is adjusted pro-
perly, the pen makes 37 rpm. The adjustment of the automatic governor and

5 ittghecking stopwatch is done identically to that described for the indi=
" " cator, - '

~_v) VWhen adjusting the‘pen, check to see that-it does not.catch the
graph paper. For this check the pen is pulled by manually turning the
' - AQ-
o . S-E-C-R-E-T
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automatic governor counterclockwise by its frame. If necessary, the end of .

the pen is bent. If the pressure the pen exerts on the paper is too great,’
the end of the pen spring should be bent. During its motion the pen should
be lowered on the paper to the left of the zero on the graph and 1lifted -
after passing the graph. . To  adjust the time of lowering, the screws that.
fasten the angle plate must be Loosened and the angle plate moved in the
direction required. The adjustment of the time of 1lift is made with the
angle plate in a similar manner. After this the screws are tightened and

_ the timing for 1ower1ng and lift is checked. If necessary, repeat the -

. ‘adjustment.

_ g) The left margin of the, scale grid markings should match the scale
‘graduations. If they do not ¢oincide, an adjustment is made my moving the
contact plate, which slides on a textolite ring with commutator segments.
To move the contact plate, it is riecessary to release the screws fastening

_~ dt; then move the plate in the direction of rotation of the collector if the

markings of the scale grid are to the left of the corresponding scale ‘
.graduations, and vice versa.

- After shiftlng the contact plate, tighten the screws. ﬁuring the
.+ adjustment the automatic recader should be off, because the revolving pen
. . may injure the hand.

. d) The scale adjustment is made similarly to that of the indicator. _
The phase switch must be in position "0", :

- e) Adjustment of the contact set is made identically to the above
- described for the depth indicator. The phase switch must be in position

N mon

2.4 Amplifier

It is permitted to adjust the grid bias of the amplifier thyratron
aboard the ship.

During the operation of the echo sounder it is necessary to adjust the '

bias 80 that there will be no interference in the depth signal indicator
and the automatic recorder at maximum amplification.

-50=
S-B-C-R-E-T
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Servicing During Operation ~ 50X1-HUM

‘ . a) When the echo sounder is in operation, it is necessary, for correct
(:\:f}_ readings, that the voltage in the shipboard eiruit not vary from the nominal
N more than +10%. . S S

b) In the event that an unusual noise (crackling or grating) appears &
in the depth indicator or automatic recorder, it is necessary to turn off
., the echo snunder immediately and not to turn it on again until the distur=
- .. bance has been located and eliminated,

‘ v) Entries on the automatic recorder or flashes on the neon tube of
- the depth indicator should be clear, without gaps. If necessary, readjust .
- the amplification or bias applied to the grid of the thyratron. o

g) When switching phases and rangés of depths to be measured, the
appropriate morks must be made with the electric pencil. To avoid damage
to the pen, marks should not be made near it with the electric pencil,

d)-. At operations on the 0-500 m range.the electric heater should be
. off, : ‘ ' :

S ‘a) If the measured depth approaches 60 meters on the 0;100 m range of
. -operation or 300 meters on the 0-500 range of operation, the phase switch®
v . 1. should be switched over to the right position. To avoid damage to contact

... . sets, phase switching should be made when the automatic recorder is in op=
W eratiom, :

zh) If the paper dries and the recording becomes weak, the paper must
be moved by turning the tape winder manually with the crank. .

Periodi T ion

*a; :' The following should be done at time of periodic inspection:

+ Take off the bearing covers on the converter and make sure of the
presence and cleanliness of the lubricant. If necessary, add or change
- the lubricant., GOI-54 lubricant should be used for ball bearing lubrica-
tion.
| - 2. Check the condition of operating supfaces of all contact rings and
' collectors in the depth indicator, automatic recorder, and converter. If
(fj -, they are soiled, clean them with No. 00 sand paper, ,
S 3+ Check the operating suffaces of relay contacts, automatic governor
. and contact sets. If deposits are found, remove them with fine sand pzper.

: - S-E~C-R-E~T
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Servicing During Docling o 50X1-HUM

. a) During each routine docking of the ship, the condition of the

outside surfuace of the emitter and piclup vibrators should be examined and C:Q=

carefully rid of dirt, barnacles, verdure, oxides etc., without damagining
the end surface.

b) See that the vibrator surfaces. are not painted during the cleaning
and painting of the submerged portion of the ship.

v) During reequiping or installation of new equipment on the ship,
see that the rules for installation of the echo sounder are observed.

g) Check the resistance of the vibrator winding insulation. The re-
gistance of the winding insultation relative to the frame should not be -
- "less than 10 megohms.

d) See that the instrument lids are not openéd unnecessarily and that
they are closed and held tight to the frame with spring bolts.

-

8-E-.'-R-E-T
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. 50X1-HUM
s | _ |

N : For preservation of the echo sounder agsembly during prolonged in-
-<:>" action a number of measures, depending on local conditions, must be taken,
but generally they are the following? !

5 a) Tubes should be removed from amplifier, relay, automatic recorder,
. and indicator and placed in corresponding tube sockets in the box for trans-
. mrting . . '

b). A thorough cleaning of the instruments to remove dust and dirt
ehould be made. )

v} The wires. supplying power to the echo sounder from the ship's nete
work should be dieconnected and their ends insulated.

g) The onter unpainted metal parts and the inside non-plated instru- -
. . ment parts must be covered with heavy acid-free grease (vaseline GOI-54 or
. something similar to it).

. d) When the ship is put into a dock, see the section on “Servicing
Dnring Docking .

e) During ropair work in the deck-house where the echo sounder -

instruments are 1ocated, appropriate measures must be taken to protect ‘the
. instrumente.

"gh) The instrument lids ‘must, be closed and their bolts tighteﬁed.

3
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When dismantling an echo sounder for the purpose of inspection and
correction of possible disrepair, it is permissible to remove and replace
" the following electrical:components and paris:

W N
¢ ® @
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Chapter VI
1lin d Assemb

In the Automatic Recorder
Fuses _
I1lumination bulb
Signal bulb

Automatic governor brushes

‘SL=322 electric motor brushes

Transmitting contact sets

Automatic governmor contact screws
Pen with spring

Electrolytic capacitor 5 uF x 450 v,

" In D

Fuses
Automatic governor brushes

8L=262 electric motor brushes .

Transmitting contact sets
Automatlc governor contact screws
Disc with neon lamp

Neon lamp '

RPM control bulb

he PO«550 C rt

. Brushes for d-é and a=-c collectors.

In the Filter
Fuses
the A
1. Potentiometer
2., Fuge ‘
3. Tubes .
4. Electrolytic napacitor 10 mF x 450 Ve
In the Relay
l. Fuse
2. EKenotron
~54-
S-E-C-R-E-T
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3. Contacts .
k. Transmitting capacitor 2 mF x 1500.

[y

¥y BT e, 5, S 27

. _ ' 50X1-HUM
The indicated dismantling and change are made with the echo sounder
swilched off., '

1 ‘ a) Tubes should be held by their base during their removal., Td re=-
j (:: lease a’ tube the spring catch must be pressed dowm. . AJ1 tubes should be
§ ~ removed With a slight rocking. -

b)  To remove the amplifier chassis from the frame it is necessary
to disconnect the hookup wires from the termimals and to unscrew four
screws which secure the chassis to the frame.

v) The brushes of the automatic governor and the brushes of the
{\ electric motors in the automatic recorder and indicator are replaced when
] .worn out. The automatic governor brushes are removed by removing the brush .
1 - soprings. The brushes of the automatic recorder and indicator are removed '
: from the brush clamps after unscrewlng the plastic plug and the adjustment
: bushings. To remove the motor brushes of the altermateing current rings
: , in the P0-550 converier, the bindings blacking access to the brushholders
- must first be removed from the 1ids. The brushes themselves are removed from
the clamps after freeing them from pressure springs.

.72 g) In the event of replacement, removal of the transmitting contact
N -+ sets in the automatic recorder and depth indicator is done by unscrewing

- two end screws (first unsolder the wire ends). After replacement of the
zontact sets, they and the zero of the scale must be adjusted.

d) In replacing the contact sets of the screws in the automatic
governor of the automatic recorder and the indicator, it is necessary to
remove the base to which each of them is fixed. For this, two screws fagt~
ening the base to the control dise must be unscrewed.

e) To remove the pen with the spring from the automatic recorder, two
. screws which hold the plates pressing the pen to the holder must be released ‘
.~ and the plates moved aside. After the replacement, adjustment of the pressure
- and the time of lowering and 1lifting of the pen must be made. . The scale
grid and zero of the scale must also be adjusted. i
, zh) The disc on the indicator ig taken off for replacement of the neon
lamp or adjustment of the louver mechanism. The dise is taken off by re-
leasing a lock serew and unscrewing the central nut. This nut ig unscrewed
(::. With a special wrench located in the 8pare parts box.

z) In order to remove the neon lamp, the ends must be unsoldered at

the terminals of the transformer ¢oil and two screws which fasten the lamp
to the disc must be replaced. _

1) The PR control bulb on the indicator is replaced in the following
. - Ss -
5-E-C~R-E-T
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Imannerz first the right screw of the bulb holder is reieased; then the
socket with the bulb is removed. The disc has openings for acces to this

. gerew which also serve as an access to the 1id screw of the automaticSOX1-HUM
gOVernor.

k) When replacing the upper or lower contacts of the transmitting relay,
the angle plate with the upper contact must be removed first. This is done -
by removing two screws which fasten the angle plate to the base. After o
replacement of either of the contacts, adjustment of the gap between them and

adjustment of the scale on the automatic recorder and the indicator is
- necessary.

1) When removing the transmitting capacitor, the relay chassis must be
taken out from the frame, and for this, it is necessary to disconnect the
hookup to the frame. After this, loosen the muts on the capacitor leads .
. and remove the lugs with soldered wires, unscrew the screws that fasten {0
~ the clamp, and take out the capacitor. '

-l - 4
S-E-C~-R-E-T
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Chapter VIX, Typical Malfunctions and Remedies
E. .Typical Malfunctions and Methods of Correction

O

Type of Malfunction
in the operation of
the echo soundelr

No. Possible Cause Means of Detection

Means of Correctlon

1] -2 3 - 4

>

T No depth recordings 1. Break in relay -
on automatic recorder| vibrator emitter line.
and no readings on
depth indicator

Remove relsy cover and switch
on sounder. No spark in relsy
contacts indicates defects in

and check relay - vibrator
emitter line with megger.

Spark in relay contacts .
greatly reduced. Check
cathode glow for heating in

‘both high-voltage kenotrons.,

2. A high-voltage kent
‘I otron burned out.

'LS.'-.

3. Breakdown of
transmitting capacitor
in relsy.

No spark in relay contacts.
Place insulation between relay
contacts and check capacitor
with megger.

masey] wITaxol of
I-g-4-0-4-5

1) Relay reed loose a)
kenotron of power supply
windings to relay burned out
b) breek in wires leading to
terminals 6 and 7 or break in
one of the coils.

k. Relay does no
orerate. .

2) Tightening relay reed shorts
wires to terminals 6 and 7 of
relay outside the relay or
inside. : :

Declassified i.n .Part - Sanitized Copy Approyed for Release 2013/02/11 . (lDIA-RDP80T00246A069400270001-2

high~voltage circuit. Disconnecf . o
cable wires at terminels 1 and 3 ‘ D RS

Replace damaged
cable.

Replace damaged
|kenotron

[Replace capacitor.

50X1-HUM

wessTQ udTexod of
& 3-9-0-3-5.

Replace kenotron.
Replace cable if .
dameged. Replace
coil if windings
demaged.

It short in cable
replace cable. If
inside the relay -
remove it. .
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:)\ 1 2 3 . . ’4 Cr e - 5 .
Lo ‘9. Break in line No thyratron firing, will fire if grid - '
vibrator pick- tead ocut of first tube (6Zh8) touched
up - amplifier with wet finger. Disconnect ends at T
> .or resistance | terminals in instrument, megger check™ . Lo e,
o -18"low, ~ .*|'lines of vibrator pickup for soundness . |- - .o Y (gt
e o it and quality of insulation. For break or e e e e
- reduced insulation (below 10 meghoms)’ I
‘disconnect vibrator pickup from -
terminals Ain mble box-and check:

'}4. Insulation of cable lead to am;;uﬁer- Replace -vibrator
) 2. insulation of vibrator pickup . - | pickup to amplifier
windings. T "~ .7 ] cable. Replace

50 17 | 6:.Defective” - | No thyratron firing ‘when touchine ~ | vibrator pickup
5':: \ T amplifier. grid lead-out of the first tube.with 1 -
o AR B L . o | wet finger.
o0 N B S TR 1. Check condition of contzcts n <. % Tighten terminal
g " BEERRP 0 ... .1 terminals and solder Joints in screws
(<] T+ - amplifier wiring. ) .
-2 | 2. Check amplifier .tubes. .~ | Creck out with
. 3 ‘Check voltage and resistances on spare set of tubes
.'separate portions of the circuit Replace -faulty . . ...
i | resistors and . -7
capacibors. .

;- WOSSYY ufitexo, oy , '
mossTq uStezog oy
Tegeg=0~3-S

H s

o 7. Demagnetized | If ampiifier end line from vibrator = . . Magnetize vibratoz
T . N vibrator pickup in order, but no reception, then’ ] pj_ckup, n
R o = -7 P 7 plekup ... .. | possible that vibra.tor pickup dema.g,net- - L

LT azed. g
: B P
{ S S " " 50X1-HUM
2D .T»: R i J, T :.';w-.r‘:_, .r,.“._‘;.'r-:'.:;f:',';:-v*‘»‘,.‘.i‘::.'j,’:::I'T_ ~:':' i .:'ﬂ?-f'g--_v- iR

-
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WesSTE WITATOL Off

O

S-d-¥g-0-d-8

b5~

2 3 b 5
II. Depth recordings| 1. Dry paper Tape through until damp paper appears. Replace dry roll
absent or faint on of paper. .
asutomatic recorder 2. Pen not Check mechanism by hand. Check pressure] If the pressure
when indicator pressed down of pen on paper, ’ of the spring is

indicates depths.

enough when it'
slides across
paper.

. 3.. Poor contact

between brushes
and collector
of aurtomatic
recorder.

k, Circuit
break in contacts

1 of switching

relay.

15. Disrupted

circuit of out-
pat transformer
in antomatic
recorder

Check condition of collector and brush
ressure egeinst solid collector ring..

Turn off sounder; press finger on reed
of switching relay and check closing
end opening of relsy contacts.

No thyratron firing. Short-circuiting
terminals 8 and 7 restores rhythmic
firing of thyratron in the amplifier.
[This indicates break in transformer
output circult. Disconnect cable ends
ot terminals 15 and 16 of automatic
recorder and check for break with
tester :

I

Insuffieient, turn
the spring cne
complete turn.

If collector dirty
clean with rag
moistened in
gasoline, If brush
pressure too weak,
Increase by
releasing outside
right screw and
tightening left one
(screws fastening
the block).

wosstq wTarold oN
L-g-g-0-d-8

Adjusticorresponding
contact set of

switching relay by

bending springs. 50X1-HUM
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IIT. Depth indications
ebsent on indicator but
mcordings present in
sutomatic recorder.

e el

N

1. Trensmit-
ting relsy .
not operating

2. Damaged
neon lamp. °

3. Break in
output trans-
former cir- -
cuit in indi-
cator.

; -

. IR .
2/11 : CIA-RDP80T00246A069400270001-2

Bregk mgy be in relay, switching from
automatic recorder to indicator (when

checking, switch off "zero blackout").

Switch off power supply of motor. o
Turning manually (clockwise) indicator
disc, check oferation of transmitting
get. . . . .

1. If found that oné of the séts stays
either open or cloged, then that get -
is out of edjustment > - :
2. Relay reed stays pulled in or
released, This indicates short or

.} break in wires.connected to indicator

terminals. Find short or break with

| megger or tester.

5. With sounder off, check closing ‘and
opening of transmitting relay contact
sets by Pressing with finger-on reed. 1

Thyratron fires but neon lanp does
not light.. Remove indicator dise >
unsalder ends of neon lamp from coil
and check if it lights up from megger
on 500 v. . .

Thyratron does not fire. Short-
circuiting terminels 7 and 8 of .
amplifier restores rhythmic firing. .
‘This indicates break in output trans-

‘| former. cireuit.

-

- . [
- B . - -

...... Termes -,

Adjusi":"transmit- L -
ting contact set.

If cable damaged,
replace. If short

or break inside .
instrument, correct.

Adjust contacts of
switching relay by -
carefully bending

"Replace neon lamp.

moslsm udtexoy oy
I~Z-g-0-~3-s

¢ -50X1-HUM
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1 2 3 , L 5
1. Disconnect ceble ends at terminals
T and 13 of indicator and tester-check
soundness of output transformer primexry
winding (with "zero dblackout" off).
2. BPBresk msy be in switching relay Adjust contact
contacts. : set of trans-

' mitting relsy
by carefully
biending plsate.

IV. Scattering of 1. Poor Check grounding of sounder instruwrents |Correect. 7.1
flashes across grounding of and cables.
indicator scale and sounder
' scattering of record- | instruments on
[ ing on eutomatic cables.
’ recorder.
2. Interfer~| To check for sutcmatic governor Clean the
ence from interference iIn amplifier, switch on contacts of the
sntomatic autcmatic recorder {or indicator) entomatic
£OVETNor. alternately in both ranges. If governor with a
interference noted, sounder should be fine sand paper "OO"
switched off. )
1. Check automatic governor brushes If they spark,
for spark. clean automatic
governor rings
with rag mols-
tened in gascline.
3. Interfer-| With aid of discomnector disconnect Clean collector
A ence from motor in Indicator and on automatiec of motor with rag
o electric recorder turn handle "sutomatic molstened in
Sat motors of ‘recorder” to "off". If this stops gasoline.
o indicator or interference cause is the electric
o sutomatic nmotor.
recorder. '

. Declassified in Part - Sanitized Copy ApprO\fed for Release 201‘3/02/11 . CIA-RDP80T00246A069400270001-2
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k. Poreign - |'¥f interference remains when motors of | Eliminate
epparatus - . " indicator and autcmstic recorder are unrelisble
interferences | off, interference, evidently, is from grounding.
foreigh units. Check location and,
reliability of vibrator-amplifier
lire grounding.
V. Considersble l, Week Sticking of governor brushes in brush- Eliminate
discrepancy between messure of hold.ers. sticking.,
depth readings of governor
recorder and brushes.
= indicator. -y
w
g ¢ 2. Burned Deposits on governor contacts. Clean contacts g &
g 2 . contacts in with fine g &
%" ;.'; S governor, sandpaper. | ;:,,
(A ) =
g 4 3. Automatic | Stopwatch count shows deviation from -Adjust governor g
?.; = governor normal rpm on one range. contact set for &
] adjustment : corresponding B
upset, range. .
h. Instant of | Data obtained by sounding line differs | Adjust corre- = 50X1-HUM
se sending | from dial reading. sponding set,
relative to :
scale zero)
shifted.
VI. Scale markings 1, Insuffi=- If during operation on electric stylus Adjust brush
not plotted or cient pressure | normal recording eppears, reascn is . Jressure.
omissions on paper of |on brush apply- probably poor contact between brushes :
automatic recorder, ing dec voltage | and collector.
to pen.
Bt SN B o FEERY

A
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2 3 b 5
- 2, BRreak in de| IT speclsl indication button and electric| Restore circuit
line from stylus do not operate, circuit from
anplifier. amplifier to terminal (20) of sutomatic

2, Pen ;te-ars .

1. Paper moved
to one side, -
peh tatchéa
edge and.tears
it.

edge of paper.

recorder is disrupted..

Switch off sounder.

Open paper box and
 ¢heck paper roll, . ' .

Switch off sounder and turn motor
counterclockwise by its frame, checking
for proper pen 1ift and drops

Press fingexr on
side of roll to
straighten,

Adjust pen 1ift
and drop.

WeeST( Wtatod oN
O-d~4-0-3-$

50X1-HUM
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Part Four

Use of the Echo Sounder for Locating Fish '50X1-HUM
and Interpretation of Echograms

Chapter I

Operating Modes of the Echo Sounder

As was noted ebove, a recorder 1s used when searching for schools
of £ish. In this case, the operating mode switch of the recorder must
be placed in the "search” position.

A distinction must be made between the two operact.ing modes ocf the
echo sounder when searching for schools of fish- '

1) the search mode
2) the record‘_(ng mode

It 1s necessary to operate with maximum emplification in the search
mode; otherwise, small schools of fish will not be fixed on the
electrochemical peper of the recorder. After the school has been detectad,
the amplification is decreased to that minimum velue at which the school
is still fixed on the electrochemical paper of the recorder, This
operating mode ls called the recording mode, since the smaller gain of
the amplifier, the more accurate will be the determination of the size of the
the school.

This may be explained by examining the Airectivity pattern of the
dipoles of the echo sounder. As is known, the directivity pattern of the
dipoles has & shape such as that shown in figure 1. This pattern is
characteristic of both the radiasting and receiving dipoles of the socunder.

Thus, one may consider with a sufficlent degree of accuracy that the
dipole does not radiate in the space beyond the limits of the directivity
patterns The width of the directivity pattern, that is, the directivity
engle ot depends on the geometric dimensions of the radiating surface of the
dipole. There exists the following relationship between the angle & and
the dimensions of the radiating surface of the dipoles:

. - sl'f‘ Si,'.in 172“’/2‘_. = Il/a

where:

L = wavelength; . ~TT=
§-E-C-R-E-T
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a = the gide of the radiating surface of the dipole. 50X1-HUM

The maximm radistion intensity (reception) occurs in the direction
of the axis {(0A) of the directivity pattern.

Further away from the axis of the directivity pettern {(0C, 0C', 0C") "y

radfation intensity (reception) drops and 'becames eq;ual to zero in tha

" directionos and OB, 7]

’
O
-

Directivity Pattern of the Dipole
Figure 1

In order to,detect concentrations of fish it 1s desirable that the
dipoles have a sufficiently wide directivity pattern; thus, at these times,

AN

-"; 8-
8-E-C-R-E-T
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a large surface will be needed for radiation. In order to determine the :
size of the school, it is necessary 1o make the directivity pattern as 50X1-HUM
narrow as possible, since the error in determining the extent of ths

i - school and 1ts depth will be magfified if the angle of directivity is
. . large. .

f (:: | Let us examine the causes of errors in determining the size of a
. school which are depsndent on'the shape of the directiviiy pattern.

ki M bl

1.1 Error in Determinine the Extent of the Shoal,

Let us assume that a vessel "C" is moving in the direction showm by
the arrow in figure 2. At point "A" the extreme right beam of the
directivity pattern "OA"™ comes into contact with a school of fish "K" a .
record of which is started on the electrochemical paper of the recorder..
Racording will continue until the school is located in the zone of ir=-
radiation, that is, until the school appears to be in position "K", or
beyond the limits of the zone of irradiation, relative to the vessel as
a result of the vessel's movement. The school will cease to be recorded

when the extreme left beam of the directivity pattern "OIL" no longer
_toﬁches the school. :

Determining the Error in Recording the Depth of a School

Figure 2

i If the directivity pattern were very narrow {almost a straight beam),
. that is having a small angle P2, then the record of the school would begin
~ at point "B" and would stop at point "B", In this case, the extent of the
(f, . record of the fish school on the electrochemical paper would almost equal

the true extent of the school (if we consider the scale of the record in
a horizontal direction).

.- But if the angle at the top of the directivity pattern were great,
, ‘the determination of the extent of the school would involve an error.

‘!7 q-
S-E-C-R-E~T
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. Let us examine figure 3 for an explanation of  the causes of error in
determining the depth of a school.

The depth of the school is equal to the size of the sector "gp."
Consequently, 4f point "B"(or "B")wefe recorded on the electrochemical paper B |
as the uppermost point of the school and point "B'" {or "B'") as the lower=
‘mogt point, then the depth of the school would be correctly reflected. It

.will occur if the directivity pattern is narrow, that is, if angle "pz" is

small. - : o —e (T : : — ]
— i == L
SR R | |
L | B a
f' o . N ' i 3
o A Bl 15 —
T | L 7 :

L iy B' B’ A’ o . *
: Datermining the Error in Recording the Extent of a Shoal ’

. .
T oy & 1 A
. -

Flgure 3

In case of a wide directivity pattern point "A™ (or "O") (closest to the
dipole) will be recorded as the uppermost point, since it is still located
in the zone of irradiation and its distance from the dipole is the greatest.
Consequently, the error in determining the depth of a school for the case
of a wide directivity pattern will be determined by the difference in _
lengths of beans OA-OB. : ’

Thus, as a result of the fact that the directivity pattern has a
conical shape, errors will occur in determining both the extent of a school
and its depth. '

These errors are reduced by decreasing the gain. Thls can be explained [
as follows: ) 3

It is known that the amplifier of the echo sounder has a certain ~
sensitivity threshold. This means that signals having an intensity less
than a predetermined value (the sensitivity threshold) cannot be amplified

to the magnitude necessary to be recorded on ihe electrochemical paper of
the recorder. When searching for fish at a particular depth, the signalg®

arriving from directions lying beyond the limits of angle P2 will be less
intense than the sensitivity threshold and, consequently, ' will not be fixed ‘
~Bo-
§-B-C-R-E-T
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on the paper of the recorder. Angle B2 is called the operating angle of
the directivity pattern. When the gain is reduced, angle P2 decreases and
approaches zero (the directivity pattern is compressed). S0X1-HUM

Hence, the error in determining the size of the school will be reduced.

C

C~81-
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Chapter II

Interoroting Echograms . 50X1-HUM

ummpﬁmm

The width of the electrochemical paper of the recorder is 155 tm.

‘When operating in the 100-meter ranga, 60 meters of distance will be

covered on the paper. Thus, one meter of distance occuples 25 mm on
the paper.

To determine the depth of a school of fish it ig also possible to
use the scale markers, the distance between which equals 12.5 mm on the

- . paper, which correspond to a depth of § meters. When switching to the ,
. 500-meter range, the speed of movement of the pen on the paper is decreased

by a factor of 5. Consequently, the electrochemical paper of the re-
cordar covers 300 meters of distance in this case, and one neter equals
0.5 rm on the paper. The distance between adjacent scale markers corre=.

" sponds to a depth of 25 meters.

t Se¢ J

In order to determine the extent of a recorded school, proceed as

.follows: The interval between time markers when operating in the 100~

meter range is 30 seconds. Thus, it is possible to determine from the
recording the length of time that the vessel was over the school.
Enowing the speed of the vessel, it is possible to detarmine the extent
of the school. . . '

Examples

The echo sounder was operating in the 100-meter range. The school
was recorded on the paper over a perlod of 1.5 intervals. The speed of
the vessel was 5 miles per.-hour. It is required to determine the extent
of the school. - '

1) The time during which the vessel passed 6vér the school equals
1.5 x 30 = 45 gec, .

2) The extent of the school equals (5) (1852) -(45) = 116 moters.
, 3600

It should be remembered that the distance between adjarent time

o - markers equals 12.5 mm; the vessel was located over the schiol for 30

geconds.

Thus, by kmowing the extent of the school on the echogram in milli-
meters, it is possible to determine the length of time that the vessel )
was above the school, and, knowing this and the speed of the vessel, it
1s possible to determine the egtent of the school. The extent of a school
when operating in the 500-meter range 1s determine in an analogous manner,
L ‘ L . 82
8-E-C-} -E-T
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One must also remember that, in this case, the interval between time
markers equals 150 seconds (5 times greater than with the 100-meter
range) and the distance between markers equals 12.5 mm, 50X1-HUM

Using the table given below, it is simple to determine the extent of
a school at any speed of the vessel within limits of 1 to 10 mph; here

Cﬁ . 4%t 13 necessary to operate at minimum gain.
Table for Determinine the Extent of Schools
| : |

, 100-meter range 20¢-meter ranpce
Vos« '{ Extent of school Extent of school Extent of school.| Extent
sel | on echogram be- on echogram with .| on echogram be- | _of
gpeed tween markers length of 1 mm tween markers  acRB._
Serek
; 1 15.5 1.24 77.5 6.2
l 2 31 2.48 155 2.4
’ 3 16,5 3.72 , 23245 18,5
L 62 . 4,96 310 24.8

5 77.5 6.2 388 A
6 93 7.4 465 37.2
7 108.5 8.7 542.5 43.4
8 124 9.9 620 49,6

9 139.5 11.2 700 56

10 155 12,4 775 62

At times during the use of the recorder the phenomenon of a second
echo may be observed on the electrochemical paper. This phenomenon may be
explained by the fact that the electrochemical paper records a signal which
has been reflected from the bottom twice, that is, it has twice covered
a path from the surface to the bottom and return. A characteristic example
of a record of a second echo is given in pho‘egraph 27.

Samples of recordings of fish schools with appropriate explanations
are given in the next. chapter of this part.

-83-°
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Chapter III
h ¢ schools of fish recordad-an  SOXI-HUM {
Photographs of the echograms of schools o gh reg¢
various basins by the All-Union Scientific Institute of Maritime
Fisheries and Oceanography (VNIRO). ) 3{
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50X1-HUM
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Ministry of the Shipbuilding Industry
Tenth Main Administration

TECHNICAL DOCUMENTATION ON
TYPE NEL-5R MAGMETOSTRICTION"
. B | ECHO-SOUNDER, 220 V, DC
WITHE RECORDER AND DEPTH INDICATOR
Ts3. 870. 016 - tf
Set No. 1048

Concurrence:
Representative of VNIRO MRP SSSR
Plant Lab. No. 9, VNIRO
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Purpoge of Documentation

50X1-HUN
The documentation -is an inseparable part of the echo sounder during M

its entire operation, from the moment it is turned over at the factory to
the day it is completely worn. out.

1. Forms 1, 2, 3, and 4 are filled out at the factory when the appa=
ratus is turned over for use. The correctness of the data entered in
Forms 1, 2, 3, and 4 are examined by the chief of the department of
technical design at the factory and by the recipient (Form 4).

o 2. At the completion of dockside tests, Form No 5 is filled out
~.and slgned by the appropriate deliverer and navigator. -

: 3. At the conclusion of tests at sea, Form No 6 is.filled out and
signed by the appropriate deliverer, the navigator, and an inspector from
the navigation department. ‘ . :

4, Information on equipment failures and maintenaﬁce'work is entered
in Form 7 and the form is signed by the navigator and an inspector from
the navigation depariment.

5. During periodic tests conductéd by the inspection personnel .or by
a representative of the manufacturing firm, conclusions regarding the
operation of the echo sounder are entered into Form 8.
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6, When the echo sounder is operational, the navigator records once
" each month, in Forms 9 and 10, information of the use of spare parts and
the lifetimes of replaced parts. :

i G A Pk <
Efaraty

A3

o 7, All other remarks, not called for by special forms, are entered .
© "4n the record sheet. ' ‘

8. The navigator is responsible for keeping the log on voard éhip.
All information must be entered in accurate, legible handwriting.

- AT T -epte
RN
LR S R RY

.Form NO, 1,

Technical Documentation Applicabl: to the Echo Sounder.
Technical Description of the Echc Sounder NEL-5R Ts3.870.016-TO with

Drawingst
1. Circuit Diagram of the Echo Soun‘er NEL-5R Ts3.870.016-SE t
" 2. Wiring Diagram of the Echo Sound:¢:* NEL-5R T53.870.016-SK - i+
3 Installation Diagram of the Echo Sounder NEL=-4 U3.870.008-5 1.
| f
~ 100 - Cok
S-E-C-R-V'-T i
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Technical Ratings for the Echo Sounder =~ SO0X1-HUM

.Poed woltage from ship power network: 220 Volts DC

Range of measurement and recording depth: 1 - 500 meters
Revolutions per minute of the electric motor of. the. automatic recordert

a) 4in the 100-meter range: 3,145 rpm
| b) 4in the 500-meter range . 629 rpm’
Revolutions per minute of recording pent
" in the 100-meter range: 185 rpm
b) in the 500-meter range: 37 rpm
Revolutions per minute of the electric motor of the indicators:
a) in the 100-meter range! 3,060 rpm
b) in the 500-meter range? 612 rpm
Revolutions per minute of the indicator disk:
' a) in the 100-meter range: 450 rpm
b) 4in the 500-meter ranges 90 rpm
Paper speed in automatic recorders . :
in the 100-meter range: 25 millimeters per minute
b) 4in the 500-meter ranges 5 millimeters per minute

Recording paper widtht: 155 millimeters

One roll of recording paper in the automatic recorder lastai
a) 4in the 100-meter range: 13 hours
b) 4in the 500-meter range: 65 hours

Recording Scale of the automatic recorder:
a) for the 100-meter range: 2.6 millimeters equals one meter
b) for the 500-meter range: 0.52 millimeter-equals ons meter

Total weight of the echo soundert about 200 kilograms (not counting
the spere~parts and equipment or the box for transporting tubes).

- 101L-
S-E~C-R-E~T
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Not Couw Weigh

(To be filled in at factory upon surrender of equipment)

No.| Instr. Name Wit.| Length| Width |Depth| Dia=- Quan-
.No. 1 Kg. mn mm mm meter tity
- N T T m
71 | 1048 | Recorder 30.4{ 515 H5  [290 - 1
{autom, ) : '
12 |1088 | Indicator 13.4{ 426 |240 228 | - 1
1737 1048 - | Relay 11.5{ 318 | 310  [200 - 1
| & | 1048 | Amplifier 10.6) 305 | 290 185 - 1
1.5 | 1048 | Filter . 4 1 260 165 [40 - -1
"6 { 1048 Vibrator 25.5{ 283 -: - R70 2
' with Parts o
installed
.7 | 1048 Variable 7.8 450 . 194 [i38 - 1
' ' Voltage : : ' ,
Dropping
; .| Resistor
8 | 1048 | converter(Po~ | 70 |418 295 W5 | - |1
550) with '
filter ,
.9 | 1048 | Spare Parts {13 10 300 RH5 - 1
and Equip-
ment Box
10 | 1048 | Box for trams-| 3 [320 135 L70 - 1
' porting Tubes ' :
11 ] 1048 Cable Box 1.7 (184 | 134 B2.5, 1 = 2
: B2 |1048 |Box with - 266  poé - 1
' electro-
chemical ,
; paper 4
_ page tioa— L
3 11048 | Documentation . = |- - - 1
w3 = SETRET )
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Ship pover supply voltage!
Current consumption of echo sounder (with recorder and
amplifier in operation in 100-meter range)

Starting current (amplifier and recorder turned on)s
Test of total installation on vibration stand: :
Warn-up time of echo sounder:
Insulation Resistance of converter in operating
eondition (aftor four hours operation): ‘

'I

range :

.‘quglation breskdown tests -

. ' Curvent consumptiont

Declassmed |n Part Sanltlzed Copy Approved for Release 2013/02/11 :
, No Foreign Digden

Form No 4

W

Automatic Recorder

~ Cuttent consumption (in 100-meter range):

Maximum voltage surge fed to pen in nivigation modes

DC voltage fed to recording of scale grid:

Test of electric-motor rpm:
rpm of control shaft in 100-meter rangs: .
contacts per minute of sending group in 500-meter

. Insulation resistance in cold condit:lonz
 Insulation breakdown testt

Indicator

Current consumption(in 100-meter range)s
Voltage at rpm-control tubes

Test of electric-motor rpm: '

flashes per minute of strobe landp, in Jﬂo-meter ranges
flashes per minute of. neon lamp, in 500~meter ranges

. Insulation in cold condition: .

- il03~

s-E-c-n-E;T

Nn Tavratsmn THosam
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NOT TESTED

© 50X1-HUM

220 v
2.4 amp

5.2 émp

30 seconds
10 megohms

0.54 amp
74 volis
2§.volts

™

37

100 megohms
9.4

0.32 amp
6.3 volts

90
90

A 106 mégohms

CK

0.36 amp

v
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- 3. ‘.wazerughtnesss in accordancewith Paragraph 47 of TU 2ZhZ 870

,@f;:01 o L T S o : o

- RS $cho-eounder No. 1048 suitable for use. o

T SONSRTE ,' B : v

' > TR 32 Hay 1956 - ' | .

T RS - LU ) o

'__; . .‘:."5' Received by i

ok

, f:&‘ %}?

! T ‘ e

L |

S e | . |

I. ) .‘,,'_‘;-: .. . ."‘ll oq_- : ‘ |
i ‘

Declassmed in Part ‘Sanitized Copy Approved for Release 2013/02/11 : CIA- RDP80T00246A069400270001 -2

. 21,
. 22.

']7".zum‘

3 D 260
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19,
20,

*},3l|2355 Gain control characteristics B " Seo’ Eneloeupe_l S

Feed voltage of sending capacitors: S TS 1,080 volts

-Insulation resietance in cold conditiony _ T [} 10¢ megohms

. L 270':-
-.L\; 28. ’.:
- ,
;«_ o |

. 29.1 .
i accordance with: Paragraph 50 of epecifications . ‘ .
- TU ZhZ 870 016-T0 ' : S
. Insulation resietance following compression teete: 3 " 400 megohms

No Foreign Dissen

Filament voltage of amplifier tubes and thyratront . *— -~ ~— ©,1 volts
Filament voltage of hot-cathode rectifier tube: R .9 volts
Plate voltage LT BOX1-HUM
Resistance of insulation of power uinding in power - :
transformer in cold conditions ‘ .éaJ;loo‘megohms'

1. RJ .
Current consumptions ' 1 ' ' , -‘F. ”?»3_ - 0.55 ohm

Filament voltage of hot-cathode rectifier tubess o B9 volts
Feed voltage of coilst - v 2640 volts

L
'

Vibrators

Hermeticity of vibrators tested on hydraulic stands 4in

i

Cove e o
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i { Eomfo.§
3'.3,;1 "~ '~ Echo sounder installed on board ship SOXT-HUM
o _\' | - "by factory representative '
S . ' - ' 19
' Vertical distance from keel to wvibrators |
j Vibratori-emi:tter between frame.s' - and,
L " . Vibrator-pickup between frames and,
SN Datun line between ¥ibrators ___ |
| ’7‘5{ Distance from vibrator-emitter to centerline
:f Diatanc_é from ‘-Vi.br.ator-pieknp to centerline
p ‘ .Place N '
] ' Date _ 9
1. Dopth Indicator: . :
j a) Flashes per minute of strobe lamp in 100-meter range
. b) Flashes per minute of neon lamp in 500-meter range
I'. . " "
1o 2. Automatic Recorders _
et a) RPM of control shaft in 100-meter range :
‘ b) Gontagts per minute of a sending group in 500-meter range
‘ | e : Ship's Dspth Recorder Indications Actual Remarks
] Voltage Indfcator with with Under
1 : : thyratron | 6P3 tube - Vibrators
L Lo ‘
=1 o f
58 SfeE e
o ‘J: S e . 5
i 6 ftfl, ,‘ ERRE - - +os-
AR §-E-C-R-E-T
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résponsible deliverer:

navigator: — . 1
‘{ name)
inspector from . ' YV
navigation departments _ }
: (name)
/ -
' t
P
4
‘ /
. | |
1

_lk ,
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§‘ Besulia of Tegts On the Echo Sounder at Sea 50X1-HUM* -
F : Location of tests
C A Tests begun A9,
i 1 Tests completed 19
- /- -
1/
]
¥ ‘| Echo Sounder Readings Nearest {Depth
| Time o pltching N Depth measursd
. peed* of ship ;l;ﬁa s ' Recorder given by . Remarks
¥ (degrees)°Lta8e; with thy|sith on Fish-
; : Iation 6Py
Adjustment and delivery by
. | (name of organization)
Echo sounded accepted for use by ' sNavigator
: | _ | (name)
Responsible deliverer ' : _
' (title) (nane)
Inspector for navigation department __
: : ' {name)
§
'l.
-0 -
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Information on Malfunctions Locéted during Maintenance 50X1-HUM

Form 7

‘ Date the Malfuntion Types and Causss By whom, where, and
No. was located of Malfunctions when the Malfunction was
. ‘ corrected '
' (T?e form 4s blank)
, Form 8
Remark on the Echo Sounder Check by the Person who made
| the inspection:
| vo. ‘Date | Remark and Signature
: . N ' ' :
AN ,
‘ (Tfe.form is blank)
| ~ form 9
Spare Parts and Tools Expenditures for the Echo Sounder
No. Name of the.apare Cause of the Date Signature.
‘ parts and tools break~down
(The forum is blank)
| (. l
Form 10
Record Sheet for Work Time
: (filled out once a month)
Echo Sounder operating time Signature of ShipAs

=

-10%-
S-E-C-R-E-T

naviggtor

*
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. Sche- ’
" matiec Decimal
- . 'No No __ Designation
o1
, 2
] 3 20
ey L 21
s .5 22  U6.360.003
R 6 _ 23 - Ye6.122.019
S 77735  U7.534.008
Tt 8 36 . -
SRS S - S Y i :
i 11 39 Yeb6.722.019
- 4 i 12 ko . -
o T 13 41 .
2 oo, ‘14 L2 Ye0.673.403
5 e {15 43 YeQ.673.403
g <l ! 16 57 U7.520.051
By 17 ‘58  u7.520.05
g o 18 65 Ye0.673.403
@ & . 1 19 66 ¥e0.673.403
8 ., |20 8L Ts7.547.015/016
: co 4 i2d 8 TaT.540.002
. 422 88  U7.520.05L .
423 93 UT7.538.051
24 122 17.518.201
25 130
26 131 UT.55h. 091
; 27 141 YeO. 673,
28 151 U7.53%. 009
29 153
30 169 U7.531.003

: Electrical
B S . Quan- s&nd Other
Name of Part tity Data Remarks
Fuse PK-3 F1 - 3a _ Gost 5010-49
Fuse PK-3 ' 3a Gost 5010-k9
-Voltmeter EV-46 . . :
Toggle switch 6v, 220 v
- Connector .

Contacts ATsP
Resistor PE 25-100 ohm - II

-. Reaistor Fg-25-250 obm - II

Toggle switch

Resistor PE-25-500 ohm - IT
Resistor PE-25-10C ohm -~ IT
Capacitor K5G-I-600-0.025-IX
Capacitor K5G-I-600-0.025- -II
Contacts set X i
Contacts set;

Capacitor KSG-I 1-600-0. 025-I1
Capacitor K5G-I-600-0.025-II
Output transformer

Net¢n lamp

Contacts set

Resistor T K-50A-0.5

Toggle switch

- Bulb type 15

" Pransformer

- CapacitorKsG-MA-2v- 600-0 5 II
Socket board
Motor SL-262
Socket board

l-"l-'l'-‘i-"""HHPI‘PPHHHHI—‘HHHHHHHHHHHH

6.5
10" sockets _

100 ohm Gost 6513-53 ;
250 ohm

Gost 6513-53
6a, 220 v !

500 ohm . Gost 6513-53
100 ohm Gost 6513-53
0.025 pf

0.025

pf
0.025 pf
0.025 pf

50 Kohm
3a, 220 v
0.28a,6.3v Gost 2204-43

3 sockets

h E..:!,"-'r‘—ﬂ"—-q——p—-uv' -—
. .

i T oL
e e teran T w4 1w ;.
. .

wassTq udTarog of
L I~4-p~u-8

0l
o
=
I
o=
=
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Sche-

matie Decimal
Ro Ko Designetion
37T 15
38 16 17.518.201
39 17 Ye6.722.019
Lo 18 Yeb6.622.019
ki 19 U9.369.003
- h2 30 UT7.552.011
43 31
4y 32 ‘
ks 33 Ye0.673.408
W6 3k
Lt b
48 45
1 6
2 47
3. 48
b L9 .
5 5
6 51 Yeb6.722.019
T 52 Ye0.673.403
8 53 Ye0.679.403.
9 59  U7.520.050°
10 60  U7.520.0f)
11 67 e0.673.403
12 68 Ye0.673.1403
13 & U7.55%.090
15 83 YeO.662.L01
15 8 UT.520.053
16 UT.691.00L

Name of Part
Recorder

Fuse PK-3

. Toggle switch

Toggle switch
Toggle switch
Voltmeter EV-L5
Telephone relay
Resistor PE-15-500 ohm-IIX
Resistor FE-15-500 ohm-II1
Capacitor K3G-1-¥-300/5-N
Buldb type 15

Contacts ATsSR

Resistor PE-50-45 ohm-II

Resistor PE-50-250 ohm-IT

Resistor PE-50-250 ohm-II
Resistor FE-50-100 ohm-IT
Resistor PE-50-100 ohm-II
Resistor PE-50-100 ohm-IT
Toggle switch

Capacitor K6G-I-600-0.025-I1
Capacitor K6G-I-600-0.025-I1

Contacts Bet
Contacts set

Capacitor K5G-I-600-0.025-11
Capacitor K5G-I-600-0.025-I1

Transformer =~ .
Selenium rectifier VS-18-1
Contacts set

Pen

Electrical

Quan- and Other
tity Data

2 1 1 ot 0 b ot e e S e el e el S e B

3a

2000 ohm
500 ohm

500 ohm
0.28a, 6.3v

k5 ohm
250 ohm
250 ohm
100 ohm
100 ohm
100 ohm

0.025 mu
0.025 m
0.025 mx
0.025 mu

T5 ms, 100 v

e

Remarks
Gost 5010-49 »
Gost €513-53
Cost 6513_-53
Gost 220L4-h3
. 3
Gost 6513-53 i
Gost 6513-53 g &
Gost 651.3-53 AN
Gost 6513-53 B %
Gost 6513-53 -
Gost 6513_-53 5 5
| B

|
.

,90X1-HUM
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Sche-
matic Decimal
No No Designation
17 87 U7.520.051
18 o2 Ye0.673.106
19 117 U7.691.004
20 118 U7-520.050
1 21 119  16.723.001
- 22 120 UT.520.052
23 123 17.518.201
2h 124  Ye0.679.100
25 125 :
26 126 17.518.201
1 27 127 U7.538.037
28 128 ]
129 129
|30 12 Ye0.673.403
t 31 143  Ye0.673.5403
i 32 152 UT7.531.004
. 33 153
34 175 U7.531.009
35 177

U"{.5_31.009

013/02/11 : CIA-RDP80T0b246A069;IOO270001 -2

Electrical

Quan- ‘and Other
Name of Part tity Data Remarks
Contacts set 1
Resistor 5P-1-28-224-13 1 22 K ohm
Holder (electric pencil) 1 .
Interrupter 1 .
Pussbutton switch 1-.. 0.5, 120v
Contacts set 1
Toggle switch 1 38, 220v g
Tube Ts3, base Ye 14 1 110v, 15w :
Resistoxr PE-15-100 ohm-II 1 .100 ohm Gost 6513-53
Toggle switch 1 3a, 220v : .
Dryer : 1 ' '
Resistor PE-25-250 ohm-II 1 250 ohm Gost 6513-53
Resistor PE-25-500 ohm-XI 1 500 ohm Gost 6513-53
Capacitor K6G-MP-2v-600-0.5-II1 0.5 mf )
Capacitor K6G-MP-2v-600-1-II 1 1lm
Socket board 1 4 sockets
Motor SP-322 1
Socket board 1 10 sockets

1 10 sockets

Socket board

in Part - Sanitized Copy Approved for Release 2013/02/11 ; CIA-RDP80T00246A069400270001-2
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i - I3
Sche- Electrical !
No. matic Decimal ‘ Quan-  and’ Other i
No. Designation Name of part tity Data Remarks :
Amplifier !
K1 26 U7.554,.383  Transformer : R !
L2 27 Fuse 1 Yamp GOST 5010-49 "
43 79  Ye0.678 000  6I3C (6P3S) Tube 1
5, 86 Resistor SP-I-26-10A13 1 - 10 kohm GOST 5574-50
45 89 Ye0,673.102 Resistor V5-1-100 kohm - 10% 1 100 kohm ] .
L6 91  Ye0.673.102  Resistor VS-0.25-620 kohm - 10% 1 620 kohm :
L7 94  Ye0.673.102  Resistor VS-0.25-510 ohm - 10% 1 510 om
- 8 95  Ye0.673.102  Resistor VS-0,25-150 ohm - 10% 1 150 ohm %
o . : w
W @, 1. 100 7Ye0.673.407 Capacitor K3-la-450/10-M 1 10 microfarad g._,;,
 ©- 2 1001 Ye0.673.407 Capacitor K3-la-450/10-M 1 10 mierofarad ¢y
(’é' Qe 3 102 UT.554.093 -Choke "1 B84
Wy k103 Ye0.763.102  Resistor VS-1-10kohm— 10% 1 10 kohm o &
g = 5 104 U7.554.096  Plate Circuit 1 : [
@ 2 6 105 Ye0.673.102  Resistor V5-0,25-82 kohm-10% 1 82 kohm a
8 7. 106 Ye0.673.102  Resistor VS5-0.25-82 kohm-10% 1 82 kohm B
8 107 Ye0.673.102  Resistor VS-1-100 kohm-10% 1 100 kohm :
9 108 Ye0.673.403 Capacitor KBG-M2-400-0.1-II 1 0.1 microfarad ,
10 109 Ye0.673.403  Capacitor KBG-M2-400-0.1-I1 1 0.l microfarad S0X1-HUM
11 110 Ye0,673.403  Capacitor KBG-M2-400-0,1-II 1 0.1 microfarad
12 131 Ye0.673.403  Capacitor KBG-M2-400-0.1-II 1 0.1 microfarad
13 112  Ye0.673.403  Capacitor KBG-M2-400-0.25 -II 1  0.25 microfarad
1% 113  Ye0.673.407  Capacitor KE-2-450/10-M 1 10 microfarad
15 114 Ye0.763.102 Resistor VS~0.5-20 kohm-10% 1 20 kohm
16 115 Ye0.673.102 Resistor VS-0,5-200 kohm-10% 1 200 kohm
17 116 Ye0.673.102  Resistor VS00.5-200 kohm -10% .Y 200ketm o
f i

Declassified in Part - Sanitized' Copy Approved for Release 2013/02/11 : CIA-RDP80T00246A069400270001-2
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18 121 " Ye0.673.102 ~ Resistor, VS-0,25-100 kohm-10% i 100 kohm
1 132 U7.554.095 Input transformer .
2(9) 133 Ye0.673.405 Capacitor KGK-3-A-390-I1 1 350 micromicrofarad ¥
21 134 Ye0.673.405 Capacitor KTK-2-M-51-I1 . 51 micromicrofarad ;
22 135 Ye0.673.405  Capacitor KGK-3-D-390-II 1 390 micromicrofarad |
23 136 Ye0,673.401 Capacitor KSO-5-500-A-2000-I11 1l 2,000 micromicrofarad !
24, 137 Yeo.673.401  Capacitor K50-5-500-A-2000-II 1 2,000 micromicrofarad
25 138 Ye0.673.403  Capacitor KBG-I-600-0.025-I1 ‘1 0,025 microfarad ,
7267 139 Ye0.673.403  Capacitor KBG-I-600-0,025-I1 "1 0,025 microfarad
! 27 1,0 . Ye0.673.102  Reaistor VS-1-82 kohm-10% 1 82 kokm
" 28 145 Ye0.673.102  Resistor V$-0.25-1000 kohm-10% 1 1,000 kohm
2 6 reo.g7g.(1)gg ges:lztor vzg—g.25;%3o k:;n?-i-l — % 330 kotm }
= . . enotron {hot-cath.rec er .
= 30 147 Ye0.67 (3ToChs) | l ) 2
? C'D o e e . . . ) P e m et — [ - . '51 g
8 21 3 148 7e0.673.403 Capacitor KBG-M2-400-0,25-IT 1 7 0.25 uf g7
§ £ 32 U9 Te0.678.000 6XX8 (6zne) Tuve g La §2
D=l 33 150  Ye0.678.000 65K 8 (6Zh8) Tube 1 85
g2 @ 3, 153 U7.531.004  Terminal panel 1  4-terminal | gy
a " 35 160 U7.531,007  Terminal panel 1  7-terminal | &
8 36 . 161  Ye0.673.102 Resistor VS-2-3.9 kohm - 10% 1 3.9 ko 8
' 37 : 162  Ye0.673.102 Resistor VS-1-39 kohm - 10% 1 39 kohm ;
y 38 163 U171.80.47  Relay RKM - . 1 '
39 164 Ye0.673.407 Capacitor KE-la-50/30-M l 50mf .
... 40 . 165  Ye0.673.403 Capacitor KBG-M2-400-0.25-11 1 '0.25 mf . L
Pe-" 1 166  Ye0.673.403 Capacitor KBG-M2-400-0-0.25 - II 1 0.25 of 50X1-HUM
42 167  Ye0.678.000 TL'1 (TG1)-0.1/63 tube . 1
L3 173  Ye0.673.102 Resistor VS~1-2} kohm-5% 1 24 kohm
4L, 17  Ye0.673.102 Resistor VS-0.25-330 kohm-10% 1 330 kohm
5 175  Ye0.673.407 Capacitor KE-2-450/10-M 1 10mnf
46 178  Ye0.673.102 Resistor VS-1-82-kohm-10% 1 82 kohm
47 179  NKO.467.000 Resistor vs-z-;—sgogo—gln i ;go k;):;m S0t-270,330
. Al 1 - »
48 180  NKO.467.000 Reslstor V5-0,25 _ S5 620 bobm
Declassified in Part - Sanitized Copy Approved for Release 2013/02/11 ; CIA-RDP80T00246A069400270001-2
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Relay
L 24 U7.554.382 Transformer 1 :
5 25 Fuse PK-1 ' 1 1amp GOST 5010-49
6 29 Ye0.678.000 Hot-cathode rectifier SI_T,I;C {5TsLS) 1 |
7 54 U7.5,3.121  Coil 1 !
8 55 U7.543.121  Coil 1 i
9 ; 56  Ye0.673.408 Capacitor KEG-1-M-450/10 M 1 10m
10 | 61  Ye0.673.102 Resistor V5-0.25-1500 ohm-10% 1 1,500 ohm -
11 62 Ye0.673.403 Capacitor KBG-MP-2v-200-1-I1 1 1mf
.12 63  Ye0.673.102 Resistor VS-0,25-1500 ohm-10% 1 1,500 ohm
13 64  Ye0.673.403 Capacitor KBG-MP-2v-200-1-II 1 1mr
" 14 - 69  Ts7.521.004 Contact 1
15 70 Capacitor KRM-MN-1500-2-I1 1 1.5 mf TU=-302-~100-49
16 72 Ye0.678.000 Hot-cathode rectifier 5Ts4S (5IIl;C) 1 . o
g 17 73 Ys0.678,000 Hot-cathode rectifier 5Ts4S " 1 3
- @ 18 74 Resistor PE-50~5000 ohm-II 1 5,000 ohm  GOST 6513-53 0
S &, 19, 75  Ye0.673.403 Capacitor KBG-MP-2v-600-0,25-I1 1 0.25mf 5@
8 L2 20, 76  Ye0.873.403 Capacitor KBG-MP-2¥-600-0,25-I1 1  0.25mf A
B s a x Resisotr PE-50-5000 ohm-II~ 1 ' 5,000 ohm  GOST 6513-53 B4
g ® ' 23 15, U7.531.018 Terminal panel 1  2-terminal . g
a 83 23 170 U7.531,005 Terminal panel 1 5-terminal % 3
® b
g ' Filter . .
29 ] 1 16.733.307  Fuse PN-10 1 10 amp .
0. 2 16,733,307  Fuse PN-10 1 10 amp 50X1-HUM
31}{ {3 Ye0.673.413 Capacitor KE-500/220~2xO 5-II° 1 0.5 mf (x2) -
32 4 .
33 . ' 5 U7055h0173 Choke 1l
34 6 U7.554.173 Choke 1l
352 57 Ye0.673.413 Capacitor xcs-soo/zzo-z:co 5-11 1 0.5 mf (x2)
6 8 )
g'] "9 Yeb,722,097 Packaged switch 1 10 amp; 250 v
38 155 U7.571.125 Fuse panel 1 for 2 fuses _
39 156 U7.531.003 Terminal panel 2 for 3 terminals -1
— < —_ —

Declassified in Part - Sanitized Copy Approved for Release 2013/02/11
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| 2 *
) Converter PO-550
46 1 12 : Winding l m
1 47 ' 13 Ye0.673.403 Capacitor KBG-MN-400-0,5-II 1l 0.5 mt :
YT 48 0 14 Ye0.673.403 Capacitor KBG-MN-400-0.5-II 1 0.5mf '
B i - )
‘, : Variable Voltage-Dropping Resistor ‘
t
4 - 10 U7.548.022 Resistor 1l
5 ; 157 U7.531.004 Terminal panel l for 4 terminals -
= ’ ! o
c i
w ' > gj ‘{,
g & : , 37
L o : : g Q
B 5P | o
= ot
E A R b
B =

me = -B0X1-HUM,
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Cable Make No. of’ From To .Designation
- No. conductors :
(2 )Automatic [(1)Indicator
recorder

. 1 SRMBx1.5¢ 1 terminal 6! terminal 1 |Indicator power supply
2 terminal 7| terminal 2 |Indicator power supply

| '3 terminal 5 terminal 3 |Relay power supply
“h terminal 1 terminal 5 |to the sending group
5 terminal L terminal 6 | to the sending group
6 terminal 2 terminal 7 {to output transformer
7. terminal 3 terminal 8 |to transformer
. signal tube

. -8 - - spare
. 2 SFM3x1. 50 utomatie @Indicator
recorder
b1 terminal 2I] terminal 11|quenching of zero noise
] terminal 22| terminal 12[to the gain control
3 terminal 23} terminal 13|to output transformer
3 SRM6x1. 58 (DAutomatic | (DRelay .
* recorder '
1 terminal 8 | terminal 6 |[control of the
- : sending pulse .
2 terminal 9 terminal 7 {control of the-
gending pulse

3 terminal 10| terminal 3 |relay power supply
L terminal 11! terminal L |[rectifier power supply
-5 terminal 12! terminal 5 |rectifier power supply
6 - - ||spare

4

wessTg witaxod oN
J-g-4-0-3-5

50X1-HUM
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(@automatic |Gamplifier

L |« sme2x. 58 ]
' recorder ) |
!

torminal 3 |gain control
terminal L [quenching of zero noisse

1 terminal 13
2 terminal 1l

@Automatic |@Amplifier : ,,.;
recorder ] . o)

s SRMBx1., 5

—

terminal 15
terminal 1%
terminal 17
terminal 18

terminal 7
terminal 8
terminal 9
teminal 10

to output transformer
to output transformer

transformer power

. supply
terminal 11 {transformer power !

J R N S . . 5 ., supply

terminal 20| terminal 5 |to the scale grid
collector

w W MH"

terminal 19

7 - - . | spare
1 ) 8 - coL - spare

——

ey

wosetq udTarod ON
&~T~4-0-8-5
-1 ~
mesey uFTaIOL ON ‘
4-F~4-0-H-8

r

SRM2x1.5% (® Converter |(2)Automatic ' P
. .550 n recorder . !

50X1-HUM

terminal 1
terminal 2

tarminal 25
terminal 26

ac voitage lead-in
ac voltage lead-in

VL #6.7
two wires
in steel
conduit of

3 g

® Vibrator

pickup

@Axﬁplifier

. terminal 1

) 1:._er1‘uina1 2

passage of signal to

. the amplifier

passage of signal to
the amplifier

Declassified in Part - Sanitized Copy Approved for Release 2013/02/11 : CIA-RDP80T00246A069400270001-2
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—zz' -

PVL 96,7 (&) Pickup 49 GCable box
' two wires vibrator
in steel
conduit of 1 terminal 1 terminal 1
3/ ¢ 2 terminal 2 | terminal 2
; 8 | VL #6.7 (®Relay. - |(DVibrator
! two wires ) emitter
j in steel . . X
¥ conduit. of 1 terminal }: - power supply to emitter
i 3/un g 2 terminal 2 - power supply to emitter
! - n . . .
i SRM2x1. Pilter - |(7)Converter
i 9 | smM2x1.5¢ ® e
< sigtsn .
1 terminal 3 terminal -fAjConverter power supply
_ 2 terminal 4 | -terminal +A{Converter power supply
[ 10 | smix1.58 @Filter |(@Variable
' dropping
resistor
1. terminal 5 | terminal 3
2 terminal 6] terminal 2
3 terminal 7- terminal ) .
L. terminal B terminal b
11 | SRM2x1.58 Ship's (9 Filter
power 7 o
1 ter;ninal 1 Supgi;r of ship's power
2 : ‘terminal 2 |Supply of ship's power
8 | VL 6.7 {0 cable terminal 1
two gires . 1 box terminal 2
in steel
conduit of (B) Relay {0 cable box
3/ ¢ 1 terminal 1 | terminal 1
2 terminal 2 | terminal 2

N et

weseTd. w8180l ON
L-H-4-0-8-8

50X1-HUM

s . R - L AN -._—7-‘-—~--..,.
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