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CHAPTER I—INTRODUCTION.

1. BASIC PRINCIPLES OF ECHO-SOUNDING.

In measuring the depth of water by echo methods a ship transmits an under -water sound impulse
which travels outwards through the sea at uniform speed. On reaching the ocean bed part of the
sound impulse is reflected and returns to the ship in the form of an echo where 1its arrival is auto-
matically recorded graphically.

The velocity of sound in its passage to and from the ocean bed is known, and so by measuring
the time interval between making the sound and noting the echo return an observer in the ship can
determine the depth of water.

2. USE OF THE HANDBOOEK.

Personnel maintaining the Echo-Sounding set should make themselves familiar with this book
as a whole, it is not sufficient merely to read small sections,
The handbook contains the following information :—
(@) A description of the mechanical and electrical a t isi
(6) The method of operating the set. P Wi ang:the sat.
(¢) Care and Maintenance Details.
(d) Particulars of Periodical Routines.
(¢) Instructions for Fault-Finding.

3. COMPONENTS OF THE SET.
The components of the Type 754 Echo-Sounding set are as follows :—
(a) The Transmitter which produces the Sound impulse.
(6) The Hydrophone which picks up the echo from the ocean bed.
(¢) The Recorder which operates the transmitter by means of g timed transmission switch

and automatically records the echo received by th,
rotating stylus on a moving strip of sensitized papszzr. e hydrophone by means of 2
4. STORES.
A list of the permanent and consumable stores which form the varj

found in the Establishment List A/S 28, a copy of which is kept by the Officer ipcy 5t Wil B¢
Alist of Base Spaes vill be found in Establishment List A/S 61. These publicatione 16¢ O SIO2°%
mation regarding the pattern number, full name and quantity of each article fitted in (1, contain in l:)er
with the spares. Instructions for Installing will be found in publication A/S 7305/§ sty togetble
from Director of Underwater Weapons (Bath). | obtaina

When demanding stores it is important that the correct Establishment Lij a AN AL
as well as the Pattern Number, t List description j5 given

CHAPTER 1I—TRANSMITTING EQUIPMENT,
5. GENERAL.
The Transmitter equipment consists of the following units :—
(i) Tank, Pattern No. 99664.
(i1) Transmitter’ Junction Box, Pattern No. 99704.
(iii) Transmitter, Pattern No, 9967.
(iv) Pressure and Filling Unit, Pattern No. 99694,

6. TRANSMITTER TANE. (Figure 6.)
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~ On the left-hand side of the box are two terminals connected by a short circuiting strip. This

simply enables the negative lead from the transmtter to the recorder to be broken in order to insert
a tesht ;gsxstance for use m adjusting he transmtter spring. This adjustment is described in para-
grap d

8. TRANSMITTER A/S 2.

Sectional drawings of the transmitter A/S 2 are shown in Figure 3. The transmitter consists
of a diaphragm to which is bolted an electro-magnet unit comprising a laminated core carrying two
coils and guides for the hammer. The hammer itself moves in the guides on four ball races and 1s
held against the anvil of the diaphragm by a spring  The upper end of this spring is o ated 1n an
adjusting sleeve. This is screwed into the casing of the transmitter which is bolted to the rim of
the diaphragm. A locking ring is fitted to the adjusting sleeve to prevent the latter slacking back
after the tension on the spring has been adjusted and the whole is protected by a watertight cap.

Two glands are fitted on the upper face of the diaphragm rim through which are taken the
electric leads to the coils.

. A tapped hole is provided on the edge of the diaphragm rim for the attachment of the air release
pipe. This hole leads through to the face of the diaphragm and forms an air escape when the tank
is being filled with water.

The transmitter mmplefe is bolted down to the top of the transmitter tank, the joint being
made by means of a dermatine washer, Pattern 9978. Care must be taken that the air vent on the
edge of the diaphragm 1s at the highest point when the transmitter is bolted in place (i.c, diametrically
opposite to the pressure pipe connection to the tank, see paragraph 6).

9. ACTION OF THE TRANSMITTER.

When the transmitter circuit is ‘made” n the recorder, the electro-magnet is energised and
the hammer pulled away from the anvil of the diaphragm causing the spring to become depressed.
On the t ansmitter ircuit being broken, the spring drives the hammer against the anvil, thus causing
the diaphragm to vibrate and so transmit a sound mmpulse.

10. PRESSURE AND FILLING UNIT. (Figure 7.)

The filling and pressure unit consists of a brass container in which is a pump connected by a
copper pipe through a stopcock to the filling conneetion on the side of the transmitter tank. Another
copper pipe from the air release connection in the edge of the transmitter diaphragm leads through
a stopcock to a connector in the bottom of the container. This pipe then continues inside the
container dnd terminates in a turned down open end under the lid. it ;

Between the stopcock and the transmitter a branch pipe leads from the filling pipe to an air
vessel inside the container, and a pressure gauge is fitted to this air vessel for registering the pressure
in the system, The air vessel acts as a compressed air container.

CHAPTER ITI—RECEIVING EQUIPMENT.
11. GENERAL,

The receiving equipment consists of the following units :—
(i) Tank, Pattern No. 9966a.

(ii) Hydrophone Junction Box, Pattern No. 9971a.

(i) Hydrophone Tank Filling Unit, Pattern No. 9972a. 7

(iv) Hydrophone, Pattern No. 9968. This item consists of a diaphragm, Pattern No. 9974,

and a microphone set, Pattern No. A. 947.
Note—A microphone set, Pattern No. A. 947, for echo-sounding installations, consists of a
microphone button, Pattern No. 2540, mounted on a special adaptor for securmg it to the boss of

the hydrophone diaphragm.

12. HYDROPHONE TANK. (Figure 6) Iy
This 15 simular in all respects to the transmitter tank described in paragraph 6.

13. HYDROPHONE JUNCTION BOX. S v 2 b
This is similar to the transmitter junction box, except that the resistance mats are replace:
by four Patterrnn II\? o. 58 inert cells. The right-hand tel"lmmz:.:l block l:ias Oar;llﬁ :X:l;?nr:l?:]tsﬁgl;% élapg)j;
of which is connected to the positive of the battery and to the recorcer,
i - ted and connected upper
of the batt, ophone. The left-hand terminals are short-circuited and
to reco der earyndarocjpixry ;i; gydmphone, In effect, therefore, the hydrophone junction box connects

the hydrophone and battery in series with the recorder.

14. HYDROPHONE TANK FILLING UNIT. N 48
1 Thus consists of 3 small gravity tank fllltteﬁdllmén ﬂggztggligttl}::s::i?o? th‘;eh;lzﬁolg},gfs Itl:::le:
ti i ipe to the co

A s:fnl:ﬁg? Eccot;geﬁypiapi -i?ocrrmh gzgpaervg:ﬁe o: air releaseg. is fitted to the connection on the edge of the

hydroph i
) Itp 1'; ?:rl to a position just below the filling unit where a stopcock is fitted and the end of the
Pipe turned down, 48
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15. HYDROPHONE. ; .

Drawings of the hydrophone are shown in Figure 5. The hydrophone consists of a diaphragm
with a raised boss in the centre on which is screwed a microphone unit, the latter comprising 2
microphone and bakelite adaptor. Electrical leads from the microphone are connected to two
terminals on an insulated bridge and from the underside of these two terminals leads go to tWO
glands where junction is made with the two leads from the hydmphunejunction box. In connecting
the external circuit to the hydrophone there is no necessity for removing the cover. .

The hydrophone diaphragm is bolted down on to the top of the hydrophone tank, the joint
being made with a dermatine washer, Pattern No. 9978. Y

A domed cover is bolted to the top of the diaphragm, also with a dermatine joint Pattern No. 9975,
and the microphone is thus protected from damp and damage.

16. MICROPHONE. (Figure 5.)

The microphone fitted in the echo-sounding hydrophone consists of two carbon electrodes, 0n¢
of which is cemented to a brass backing plate which, in its turn, is secured by means of a screwe
stalk to a bakelite adaptor rigidly attached to the centre of the hydrophone diaphragm. The second
carbon electrode is secured to the inside of the'brass case of the microphone and the space between
the electrodes is about three-quarters filled with small, highly-glazed carbon granules.

A mica diaphragm is behind the brass backing plate and is clamped in position by a nut screwed
on the microphone stalk. The brass case of the microphone is then secured to the mica diaphragi®
by a brass ring behind the mica being turned over the rim of the case. This general arrangement
ensures that the electrical connection between the ele¢trodes is through the carbon granules, whilst
the diaphragm itself, being elastic, provides a non-rigid mechanical connection between the electrodes-

The microphone forms part of an electrical circuit, the connections being made to the electrodes
and the carbon granules making a conducting path through the microphone,

17. ACTION OF THE MICROPHONE.

A sound impulse reaching the hydrophone diaphragm causes it to vibrate, is vi jon 1s
transmitted via the bakelite agdaptor z.nd 1;crewed sf];)alk to the microphone electrod?:tsta:il‘zl;tt[g the
hydrophone diaphragm. As the mechanical connection between this vibrating electrode and the
other electrode is through an elastic mica diaphragm, the second electrode dges not vibo te in phase
with the first. Therefore, when the hydrophone diaphragm vibrates, one electrode of thra : 1r:) phone
moves relatively to the other. As a result, there is a variation of the pressure exerted e m;fr C};rbon
granules between the electrodes and this causes a variation in the electrical res;gt . or; the micro-
phone. T!le current flowing in the microphone circuit therefore varies, and the ance of the rren
after amplification causes a mark to be made on the recorder paper. Yariationjiics

CHAPTER IV—RECORDER. (Figures, 9, |
oG . (Fig Oand 11,
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a dry battery. This scale is marked on the paper at definite time intervals, and so becomes a * depth-
time mark '’ by means of which the depth at any past instant may be obtained.

| By means of a change speed control a shallow and deep range can be incorporated in one recorder,
and this is done in Type 754 (Recorder A/S 50). At slow speed of stylus, a range of 300 fathoms is
tovered in one traverse of the stylus over the paper, and it will be obvious that by speeding up the
stylus a)rm to ten times the speed, one traverse of the paper will cover a depth of 300/10 (i.e., 30
fathoms).

19. TRANSMITTER LAG.

The transmitting contacts are operated so that the transmitting circuit is “ made * for a fraction
of a second and then * broken.” When the circuit is “ made ”’ the powerful magnetic field created
by the transmitter coils draws the hammer away from the diaphragm against a powerful spring.
Dn the circuit being * broken,” the magnetic field collapses and the spring drives the hammer against
the diaphragm.

There is a short time lag between the breaking of the transmitter circuit and the striking of the
diaphragm. This time interval—which for convenience is measured in * echo ” feet—is called the
Eransmltter “lag,” and an allowance has to be made for it when graduating the recorder scale.

|
20. SEPARATION.

| In order to screen the hydrophone from sound travelling direct from the transmitter (either through
the water or ship’s hull) these instruments are placed at some distance apart and on opposite sides
of the keel. The distance between them is known as the ** separation.”

It will be seen that the distance travelled by the sound from the transmitter to the receiver via
the sea bottom is more than if the instruments were close together. Allowance has to be made for
this in graduating the recorder scale,

21. RECORDER CASE.

The recorder mechanism and amplifier are housed in an ‘‘alpax " case in three portions—the
base, the middle portion and the outer door. The middle portion hinges and closes on te the base,
and the outer door hinges and closes on to the middle portion, so that when the instrument is closed
up all moving parts and electrical connections are protected from external damage. The instrument
is NOT watertight. Photographs of the recorder are shown in Figures 9, 10 and 11.

The main components are disposed as follows :—

In the Base (bolted to the bulkhead).—A mains operated amplifier, comprising a single valve
and necessary resistances for anode, ﬁlament and grid bias supply ; input and Duf.put transformers ;
rectifier ; a potentiometer for sensitivity control, a three-pole single way control switch and a terminal
block for taking the external connections and distributing to the necessary points in the recorder.
Leads are taken from the base to the hinged middle portion through a special cable hinge.
|
| In the Middle Portion.—A governed motor which drives through a two-speed gear box the
rotating shaft carrying the transmitting cam and stylus arm ; the time marking switch and depth
marking commutator ; and a shaft drive for drawing the paper past the stylus track ; a nine-volt
dry battery' for supplying the auxiliary (i.e., depth and time marking, fix and electric pencil) circuits ;
two condensers, one for absorbing the inductive kick at the break of the transmitting circuit and one
between the negative main and carth as a precaution against interference in the amplifier ; a closed
container or tank for housing the roll of moistened recorder paper in use ; a chamber incorporating
a heating element and automatic winding device for drying and rolling up the used paper. The
change speed handle is situated externally on the left-hand side of the middle portion.

The Outer Door.—The outer door contains a glass window behind which an engraved glass scale
is secured by two spring suspension strips. A small additional window displays an automatic
indicator showing the scale range in use. The phasing control disc is situated externally on the
puter lid and an indicator showing the amount phased is provided under the glass window.

02, PHASING DETAILS.

. The Navigational Recorder, A/S 50, for Type 754, is a two-speed machine with ranges of 0-30
fathoms on high speed and 0~300 fathoms on slow speed.
I At both speeds phasing can be effected in six steps of 20 fathoms (high speed) or 200 fathoms
|(slow speed) each.

The scale readings at each speed and on each phase are as follows :—

Phase. Scale Range at High Speed. Scaie Range at Slow Speed.
Zero . . ) . o 0-30 fathoms .. s s 0-300 fathoms.
-+ 20 or 200 i 9p ..| 20-50 fathoms .. i ..| 200-500 fathoms.
-+ 40 or 400 A o ..| 40-70 fathoms .. 3 ..| 400-700 fathoms.
+ 60 or 600 i s ..| 60-90 fathoms .. o ..| 600-900 fathoms.
+800r 800 .. s ..| 80-110 fathoms 3 ..| 800-1,100 fathoms.
- 100 or 1,000 .. i ..| 100-130 fathoms 5 ..| 1,000-1,300 fathoms.
(80 2516) ad
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With this type of gear it is, of course, unlikely that more than one phasing step on the slow speed
setting will ever be required
23. BCALE. (Figure 14)

A glass engraved scale is suspended inside the window of outer door of the Recorder by means
of two suspension springs. The scale is attached to the suspension springs by means of countersunk
screws and nuts and locknuts. A leather washer between the scale and the spring prevents damage
to the scale. A rubber buffer Pattern A 978 is pushed over each of the locking nuts and this prevents
damage to the glass scale through shock gunfire, etc. A thin trans parent cellular skin known as
*“ Duravista " is applied to the underside of the window in the outer door of the recorder. This
prevents ““ misting up ' of the window.

Details regarding time marking, and stylus and paper speeds, are as follows :—

Postions of - Time Marking Stylus Disc
Scale Range. Paper Change Paper Speed. Interval. Speed.
Speed Knob.
Fathoms .. 2 IN -4 inches/min. 1 min
ouT -2 inches/min. 2 mins, 206-2/3 r.p.m.
Fathoms X 10 o IN -04 inches/min. 10 mins,
ouT -2 inches/min. 2 mins, 20-2/3 r.p.m.

In recorders for Type754 (two-speed recorders) two scales are employed for the following reasons :—

(a) The separation correction incorporated in the scale, which necessitates closing up ” the
divisions at shallower depths, is only applicable to the first phase of the high-speed
range ; as this correction ceases to have any appreciable effect when the second and
subsequent phases are in use, an evenly divided scale is then employed.

(6) The corrected scale mentioned above is obviously not suitable for the first ph
slow speed range, and, theoretically, an additional corrected scale is rgq:isreegf ﬂI];
practice, however, to avoid the complexity of having to provide three scales -it is
intended that the high speed range should always be employed for depths under 30
fathoms, thereby obviating the necessity of an additional corrected scale for the slow
speed range. The evenly divided scale referred to in sub-paragraph (a) above can be
used as common to both speed ranges for the second and subsequent phases. At slow
speed all readings are multiplied by ten (giving FATHOMS x 10). ]

(¢) For convenience the glass scale is divided to incorporate the correcti
divided scale is engraved on the front face of the ebonite flap situatle?:;-cn\i tthheees‘;;ﬁ!
track.

24. MOTOR AND GOVERNORS. (Figure 12))

The motor (Pattern 6119 or 6138), which is driven from the ship’s 110 volt or 220 volt suppl
is shunt wound, with governing on the field winding by means of a resistance, in series with the%p l?i'
which is cut in and out by the governor. g’

The governor consists of a flat leaf spring mounted between the arms of the back spring, and
carrying a nickel contact disc at its centr  The back spring is mounted on the motor shaft gm th
recessed face of the motor Aywheel and by means of the spiral tension spring connecting its twe
arms, it imposes a curvature on the leaf spring. A pair of governor weights are carried one on eacll:
arm of the back spring. Ay

The rim of the fiywheel face containing the governor is as a slip-ring, and a inda,
carbon brush, held in a spring-loaded hold%r on the paxoline governor end pglate, beas: 25 :l):imndmncal

Opposing the nickel contact disc 1s a stationary contact consisting of a ring of carbon mounted
on the end of a screw passing through the end plate of the governor. By rotating the moulded knob
on the governor end plate the distance between these two contacts may be varied.

When the motor is switched on it accelerates, and the governor weights exert a centrifugal for
outwards opposing the action of the tension spring, thus forcing the arms of the back spring. apa,:te
and reducing the curvature of the leaf spring. This causes the nickel disc to move towards the
carbon ring, and when the speed of the machine is great enough, to touch it, <

When the two contacts touch, the governor resistance in the field circuit is short circuited, th,
consequent increase in field current causing a fall in the speed of the motor  This fall in speed t:a'usee
a reduction in the centrifugal force exerted by the governor weights, the back spring arms clo: o
and the nickel disc moves back, breaking contact with the carbon ring. The governor reststances":'
thus once more m circuit, and the motor speed rises again until the contacts once more meet 'l‘h!s
cycle of events repeats itself contnually while the machine 1s running, i i

When the carbon ring is screwed back, away from the nickel disc,

the latter will h
to travel before contact is made and the speed checked. This greater ave further

! movement of the ni i
can only be produced by the exertion of a greater centrifugal force on the part of the \:glgc}ﬁzl dn:
this calls for a higher speed than before. Thus to increase the speed of s S

the motor th carbon rin,

should be screwed away from the nickel disc, and to decrease the speed the ring should be screw, eﬁ

closer to the disc,

25 GEAR BOX AND GEARED DRIVES.

A b i o 3 : J
a4 ase plate in two halves divides the middle portion of the recorder into two main compart-

9

h a short, flexible, coupling

k of the baseplate 1s mounted the motor, coupled throug i B

to th(:nx;:iiiﬁ;rm reducﬁonlivhich transmuts the drive to ];he lay shaft of the gear box. The gear
ing i integral with the upper half of the baseplate. )

box cFarsommg tllsxecalsa;'“;ha.gf: the drive is transmitted to the hollow stylus shaft through a train of four

sphullc heel shaft. One end of the cross shaft

tulus shaft engages a worm wheel on a cross 2 :
passg:: ml;n;g%nt;]};es?de of the geargbox and drives the paper rollers by means of a worm reduction

i ing rod.
i ;;:3 z;};eewtgegea:;ngo;gil&i; switch 1s taken from the opposite end of the cross shaft through

a contrate reduction gear. o S i ]
i the stylus shaft and the lay shaft. By means o I
o “fm}',m ﬁz.nftitt;i?iem;fbt;tg} rectirdey; the worm wheel on the cross shaft can be meshed into either
g? tt}{m ngvo:-ms This arrangement provides the following alternative paper speeds :—
esi ) Whe.n cross shaft is driven off the lay shait a gonfsta.nlt speed dnve to the paper rollers
2 i i i i tylus.
i witch, irrespective of speed of sty Iy
el tgnsse s!l?ggtl?s]gdfiven off thep stylus shaft, a variable speed drive to the paper rollers
2 Wh:zdciime marking switch proportional to the speed of the stylus.

OHANGE SPEED CONTROL. h
26. T c(:fnge speed control knob is situated on the left-hand side of the case, and when operated
e

ing functions :— ’ ,
performs tlla::a ‘Oauoe‘:‘t';i :;I;lpropriate spur wheel on the lay shaft with the appropriate one on the stylus
2 n%hi(t for the speed desired.

(b) Operates an indicator showing the scale in use, f.e., “ FATHOMS " or “ FATHOMS x 10.”

s { transmission so that the break mmr_k ‘slmll'dppm_ar at @he
(c) Alters shght;l}j t}{ie:]koﬁ:: tz:no the scale whichever spged is used. This is done by lmpq.rb!ng
correspondmvgment to the anchorage of the phasing pawl (and hence the transmission
a ;r&ﬂélés)m ;; means of a stiff spring (sce paragraph 28).
co

27. TRANSMITTING CONTACTS. (Figure 13.)

e LAE 1o
it two slip-rings are mounted on a shaft which is free to revol

The transmitting .conttahcést::?sm:‘.tingpt:am and stylus arm. The slip ring brush holders and

inside the shaft tca]t-?:ng inals are mounted on a small insulated panel attached to the worm reduction

transmitting contact termin . i i

box. mbly consists of two spring leaves with the outer leaf carrying

The lower arm of tﬁtﬁgt:;:oaus; a c{;taway portion of the inner leaf. The lower oute:ﬁllelaf is

a tungsten conta:rt tph":li the inner leaf to ensure that when break " occurs the inner leaf not

;ractmnally tl}?:gcam after the outer leaf has d}fOPPegr-n
angﬁﬂ:“?:en the lower and upper arms of the ass

material.
The uppe

ly is a tongue of Keramot or other insulating

arm of the assembly consists of two leaves, the inner carrying the second tungsten
r H
i ed end bearing o g

d the puler DayiE g oo d together at the base by a screw and the whole is mounted
confﬁfgve main ct;:w:::&‘; z:;%em;f,fmg sgnghﬂy about a pivot at the base, so tha;thte dlstanlcle
in such a way the" fvhen the switch is broken can be varied By means of tl'u]i1 adjus metx_m t ef
between the co?t:ﬁsupw leaves of the switch can be varied so as to obtain sparkless operation of
maximum hft ©

i i itti hich
th ch. he rear of the recorder carries the transmitting cam w

e SX:‘ extension of the stylus ::mft _tﬂs: the upper contact, and hence the upper leaves away from
lifts the lower leaves and contace o8 Fagure 12 (A) and constitutes the period of “ make " of the

his is shown in
the Keramot tongue. Tl ) y
i ircui : drop together under their

transmitter circuit- is reached all leaves of the switch drop

When the ** drop edg;h:fl:;l;eﬁzaves and contact are then stop‘ped by the Ker:{mot mﬁ;ﬁ
combied B8 10T ot e e 1 s S 5k o LG L S
whilst the lower led by the deflection of the top leaves. A
f’dg‘fd accae{““;"ﬁ_f:"i;ﬁi‘: t;h:l;;: ';lpegd‘ ¢ “ drop "’ edge of the cam is under-cut to ensure that
independently O

the leaves do not hang up on it whilst dropping.

It ound that con iderable sparkmg at the contacts can take place if the switch is not
will be f d t cons! t 3

i «1ift ”* of the upper leaf from the Keramot
: ct maximum lift ”* o ) C
:Ol‘reﬂly adjusted04 Tl;; tzitzletlgtﬁ f’,Oa:thn from this figure may at times be necessary to obtain
ongue is about +04 Inch,

the best results. ; Kless operation of this switch should be obtained. Any
Under correct conditions almoi;:&:iive efiect, and if allowed to contm\}xle V\{(ljn F}?b?bly result

isrlliatrl:xmg, unle-?st‘fefy :161‘8:’}‘:-& }:izzt:uition of the switch b][f ﬁ{emfhe recorder should, therefore, never
e arc sting a i ; icfactorily.

be run wlug-ne rtsk:e trgnsmitting switch is operating unsatis

28, PHASING MECHANISM. . smitting contacts is the phasing dial which
j carrying the tran 5
on th ont c ofthe e e Y %, Bl ot et of 0 mconer,
L 1 %rr‘;eanslo " in slots cut in the periphery o, tpd by gt the stylus shaft carryi
A spring loaded pawl engages 1 red to an arm which is pivoted abou 5 y b ying
angular dlSPtlta'ceénz:; Tl(;e p;wl is as,f;:lar movement is controlled by two adjustable screws. By
the transmittinj and whose ok
(80 2518)
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means of a.stiff spring a small movement is imparted to the anchorage of the phasing pawl (and
hence the transmitting switch) by the change speed control (sc¢ paragraph 26). This arrangement
automatically corrects the timing of transmission to allow for change in recorder speed.

It will be seen that displacement of the phasing dial and hence the transmitting contacts through
a known angle results in a definite interval between actual transmission and the instant the stylus

passes the zero.

29. DEPTH MARKER AND TIME SWITCH.
The depth marker consists of a Keramot disc carrying a number of metal insets in the form of

a commutator alongside which is a brass ring and both slip ring and commutator are integrally mounted
on the stylus shaft. Two fixed brushes bear on the slip ring and commutator respectively, and these
brushes are in series in a battery circuit connected to the stylus. A small mark is, therefore, made
on the paper every time the commutator brush is on a metal inset, and the insets are arranged so
that a permanent mark is made on the paper at two-fathom intervals. 2

_ Actually the depth marker stylus circuit described above is also in series with a time marking
switch. This is a disc driven by the cross shaft through contrate gears (see paragraph 25), and on
the rim of the disc is a pair of small projections. Once every revolution of the time marker switch
these projections close a switch in series with the depth marker/stylus circuit, and only under these
conditions are the depth marks made. Thus a permanent depth scale and time record is printed on
the paper at fixed intervals dependent on the recorder and paper speeds (see paragraph 23).

30. TANE FOR PAPER ROLL.

. The roll of im, ted and moistened paper (Pattern 3606) is housed in a cradle i
with one-half of tg;eg::eplate‘ The lid or face of the tank hinges outwards for inseL:ti:gtatIg; c:jﬁ
and, when closed, serves as a contact surface for the paper and stylus to pass over. The lid is held
dosted byf a spring pl:geger 10_[9;:13 on :ich side and the joint between the lid and the tank is sealed by
a strip of sponge rubber. is makes a sufficiently airtight joint to i ;
Dapes for s maiithe y ght j preserve the moisture in the

31. PAPER DRIVE AND DRYER.

The paper, passing out of the tank and down the face, is rove and gripped
the lower roller being held against the upper roller by a leaf spring at ex;‘;}) l;d,be-tﬂ:x f::_? rollers,
are connected by a stirrup which houses in niches at each end. When the stirrup is in J;pnngs
forward niches the rollers are close together, but when the stirrup is pulled down about } i li two
moved backwards about } inch into the second pair of niches, the rollers are separated abou:nc =
and ﬂ’[; paper can be rove between them. 1y inch
_ The upper roller is driven through reduction gearing from the stylus shaft (o ati 5
desired, from the lay shaft) (see paragraph 2‘5). The final drive to the roller is trg;s::]itti?da?rge‘y' A
worm yvln_:el on the roller shaft through a helical spring. This allows of positive drive in one dj IO it
and slipping in the other. Consequently the upper roller can be revolved quickly b he l‘iill?Chon
d:rec:on l:;f the drive m(:hc:fut damaging the final worm and worm wheel drive. Jeaidimithe
t the opposite end of. the upper roller to the worm drive is a lary H b
another spur wheel behind it. This wheel has chamfered edges and ﬁtge i:&ul;‘xh;e’l':}llgagmg el
wheel attached to one end of the spent record spool. The latter is frictionally driven, aged pulley
Ppaper has passed through the mangle rc.vllers”it is wound on to the spent record spooll anTh afftgr the
d;we between the upper roller and the “ V "-shaped pulley compensates for the incre;sin ;jncuon
of thIe spﬂe;t recogrﬁi roll as more paper is wound up. 8 diameter
n trough under the spent record tube is a heater element (Patt

recorders and Pattern No. 6820 for 220-volt recorders). The object l(lf athise“ils I:: .d;‘gl?hfor ibeysh

ﬂ!v thtfl;:mdhas the paper is wound up. € paper and
N entilation holes are provided at the bottom of the trough under the h
isalsoa ventilation slit at the bottom of the glass window. The object iseto ::::ee;e:nent, i
:u to pass up inside the door of the recorder to prevent condensation on the inside ‘_J-fnem_ of warm

ventilating cowl at the top of the recorder allows heated air to escaj of the window.

32. BTYLUB. (Pattern A, 974.)

The stylus consists of an iridium ti i i i
! f pped piece of wire located in two i :
zz;mer a.rmrand secured in place by two small swivelling clips. A light h%—ll-xpc‘:lle: ;?nme atine
c_e&qmbyy %ew?to:nthe sty}us point when traversing the record. The pressure ils) ap%l?e’(:rfs Ige
7 ving e Com; i iti 3
Ssplmgnwer i Ry plete turn from its normal position and then anchoring the enq ol; thee
A gz l;’?[lxe: end, or ';ih_eel.“ of the stylus wire serves as a stop pin when the stylus point ;
th“;m fding g‘;ﬁ"be?:re ltth:lsodminres the safety of the stylus poipt by traversingya raf:;nt ISimot
B beh egrmm. By ke > end of each traverse of the stylus. This action causes the st g
 Taised comm i
be reed before laving the sacs. o “10 then lowered on to the stylus track, and agaia to

The stylus carrier arm i

to th o rm is secured by two screws to a brush fed slip ri :

o fmt &‘;ﬁ, on the st%,;s Ala@ by fheen that drens; Ho ::lp Ting, and the latter is locked
i shaft. e of thi justm i

scale and the lining up o,memm“ijsmdd ent will be refe

B
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ELECTRICAL CIRCUITS.

33. GENERAL.
The electrical circuits of Recorder A/S 50 can conveniently be considered separately as follows :—

(a) The motor and heater circuit.
(8) The transmitter circuit.
(¢) The hydrophone circuit.
(d) The amplifying and recording circuit.
(¢) The auxiliary circuits.
These circuits are shown in Figure 1.
The motor and heater circuit, the transmitter circuit, and the hydrophone circuit, are all controlled
by the three-pole single-way switch in the base of the recorder. No fuses are incorporated in the
recorder, which is protected at the fuse box from which the mains supply to the recorder is taken.

34. MOTOR AND HEATER CIRCUIT.

The positive main passes through the three-pole single-way switch to one of the slip ring brushes
of the transmitting contacts and thence to the positive motor terminal. Leads are taken to the field,
governor, and heater circuits, and the negative from these circuits and the armature return direct to
the negative main through the three-pole switch.

A 2-microfarad condenser (Pattern 6868) is connected between the negative lead and earth to
prevent sparking between the make and break of the governor contacts causing interference in the
amplifier.

The governor action is described in detail in paragraph 24.

35. TRANSMITTER CIRCUIT.
The positive lead from the mai
as one of the transmitting contact s

ns is the same as for the positive lead to the motor circuit as far
lip ring brush terminals. From this point the transmitter circuit
passes through the transmitter contacts (when closed) to the other _slip ring brush terminal, thence
direct to the transmitter junction box, through the resistance therein, and then through the trans-
mitter coils. The return lead comes back to the recorder, through the three-pole switch and back
to the negative main. X .

A lead is taken from one of the transmitter leads to one side of a very small condenser (about
50 picofarads or 0-00005 microfarads), and the ‘other side qf this Iconglepser is connected direct on
to the grid terminal of the valve holder. When the transmitter circuit is made by the transmitter
switch closing, the small condenser is charged up, and when the transmitter circuit breaks, the con-
denser discharges on to the grid of the valve. This causes a small synthétic signal to appear on the
record and gives an indication of the exact position of the stylus when the transmitting circuit breaks,
This information is required when lining up the scale and l"ecorder. )

The transmitter circuit is highly inductive and a 2-microfarad condenser is therefore connected
across the transmitter switch contacts to minimise sparking at these contacts. This condenser
(Pattern No. 6858) is housed behind the motor baseplate, and is conveniently connected across the

transmitter circuit at the switch slip ring terminals.

36. MICROPHONE CIRCUIT. i "
The microphone circuit is a closed circuit partly outside and partly insidé the recorder. The

ircuit is from one hydro hone terminal at the recorder down to one side of the
E:;tég;l lFoa\ur;a gi itnhet ;gc};;:irs;)h‘me jun;t)‘:on gﬁx Pattern 99714 ; then from the other side of the
battery thirgueh e micropho ne in the hydroph'olg_e gnd baok through the junction box to the ot_her
hydrophone terminal at the recorder. The circuit inside the recorder is from one hydrophone terminal
through the three-pole switch to one terminal of the primary of the input transformer, A[S 42. From
the other terminal of the primary-a lead goes-direct to the other hydrophone terminal in the base of

th i i i
e r’i“;oi:sdet;;e complete circuit passes through the battery, microphone, switch and primary of the
input transformer, all in series.

37. AMPLIFIER CIRCUITS.
valv:lillpliﬁcation of the incoming signal is effecte
X ’heAlf}f:rsngg tfnrgd?%)é auxiliary grid volts and grid bias are applied to the valve from the
mains as follows. . In a 220-volt recorder the filament is supplied from the positive mains terminal,
through the switch through a 600 ohm resistance (Pattern 1680), through the filament (resistance
OUms when hot)‘ th:%ltllgh 2 200 ohm resistance (Pattern 1280), and back to the negative mains
tem;i(:;oa_l through the threg_pﬂle switch. In the 110;6%: recorder the respective resistance values
are ohi * (Pattern 1 .
ThESen\-lr:le :tt?il; lQ?tﬁ) 3“{';1‘ 37 ﬁ 50‘};‘;‘;:5 gross the filament and a filament current of 27 amps.
THS anbts agd au::ﬂvage 2 oltages are 160 volts (= +27 x 600) in the 220-volt recorder
and 80 volts i K~ Obarz'ngtfk‘w 110-volt recorder. These voltages are applied from the positive
wain (in the cage of foe anl;de theough the primary of the output transformer) and are, in fact, the
LR. drop across the 600 ohms and ohms resistance 10 the 220-volt and 110-volt recorders
respectively. The characteristics of the N.R. 43 Va.l‘-,e ena‘}ée ltltto o e
secoders andes e differing valaes oOf anode and auxiliary grid voltages mentioned above.
(SO 2518)

d by a single valve amplifier incorporating a pentode
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A variable grid bias can be applied by a lead from a sliding contact on the 75 ohm or 200 ohm
resistance used as a potentiometer. The maximum grid bias in each case 1s 54 volts (= -27 x 200)
and 27 volts (= 27 X 75 ) respectively and is in each case the L.R. drop across the whole of the
200 or 75' ohm resistance. The actual grid bias applied is the IR, drop across that part of the
resistance from the filament end to the shding contact

38. AMPLIFYING CIRCUIT.

‘When the microphone vibrates to an echo the effective resistance of the microphone circuit is
varied resulting 1n a variation of current through the primary of the mput transformer, A/S 42. This
induces an EM F. m the secondary of the transformer, across the terminals of which is placed a
potentiometer This potentiometer can be set to three positions (excluding the * OFF " position),
and 1n these positions one-ninth, one third or all of the voltage induced n the secondary of the
transformer is applied to the gnd of the valve. The potentiometer, therefore, acts as a sensitivit
control operated by a small disc on the nght-hand side of the recorder The three positions referred
to above are marked respectively “ MINIMUM, * ** MEDIUM ” and ““ MAXIMUM.”

) When the vu!tage is _applied to the gnd of the valve an instantaneous change of current-occurs
in the anode circuit, of which, as noted above, the primary of the toroidal output transformer (Pattern
21644) is a part

This change of current in the anode circuit induces a pulse in the secondary of the output trans-

é%ﬁ?f" the terminals of which are connected to the A.C. termnals of a Westinghouse rectifier (Pattern

39. RECORDING CIRCUIT. .

The negative D.C. terminal of the rectifier is earthed direct to the body of the recorder whilst
a lead from the positive D.C. terminal goes direct to the stylus brush and tljlrence via the stylus slip
ring to the stylus point. Consequently, when the induced. current in the secondary of the output
is rectified a D.C. pulse flows to the stylus point, through the paper and completes its circuit through
earth on the tank under the paper. The paper is impregnated with a solution of potassium iodide
and it is this pulse of current through the paper which liberates iodine and makes a record on the
paper in the form of a small brown stain.

40. AUXILIARY CIRCUITS.

There are three auxiliary circuits supplied from a 9-volt dry battery secured in clips alongside
the motor. These circuits are the electric pencil, the depth and time marker and the “ fix " circuit
Each of these is fed from a positive point in the battery, the negative being earthed direct to thé
body of the recorder.

The Electric Pencil.—A positive lead from the battery is connected to a plug connection at the
side of the recorder. The pencil lead is plugged on to this connection and the pencil is then able
to make a permanent record on the paper in the same manner as the stylus.

The Depth and Time Marker Circuit.—From a positive terminal of the battery a lead is
one side of the time marker switch. From the other side of this switch the E’ad goes '_htra.},{fgl;,tg
1,000 ohm safety resistance to the slip ring brush of the depth marker. The circuit then goes through
the slip ring and commutator of the depth marker to the commutator brush, from which a lead is
taken to the stylus where the circuit 1s completed through the paper and on to the body of the
recorder,

The 1,000 ohm safety resistance is inserted to protect the pattery from a short circuit if the
recorder sheuld happen to be stopped with the time marker switch miade, the depth marker com.
mutator brush on a metal inset and the stylus on the paper.

The “ Fix” Circuit.—A positive lead from the battery goes direct to one side of a
“ fix " switch on the side of e recorder, from the other side of which a lead is taken t},"ﬁ,‘; '::_' ;lt:;
When the “ fix "’ switch is pushed the stylus will make a continuous line during its passage across
the paper, and the fix push therefore forms a ready means of marking the record at any specific
desired moment. I

For convenience the leads to the stylus from the rectifier and the depth and time
commoned on one side of the fix switch whence a single lead is taken through to the ﬁr:;;l;kz: :;ﬁ

and connected to the stylus slip ring brush
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CHAPTER V—OPERATION.
PERATE THE SET. |
41. TO O] TE - A ‘ i
i in that the transmission contacts are lined up correctly.
(!2) h]d)a&-)k:s: r;;‘ex:ateathe gear change unit unless the recorder is running. e )
(i) The phasing gear should normally only be operated when the recorder is rugn_mg,
& butp if it should be operated when stopped the phasing disc MUST be turned in a

clockwise direction.

in 3 i switch , y ;

E:; g;:: :22 tfr:zlnnt ié)::: 2:gli:r:ythe right-hand knurled knob until stylus pen is traversing

i from tank. Close front cover. ) i
fres}l(c();'gh;;ll‘;)rg;ﬁ:r t:l;ag:;r change cortrol knob to engage low speed (when ** FATHOMS x 10

ill in window) and confirm that the figure 0 is showing above the centre of the scale on the
will appear 1n Wi

phasx(r‘}ig ;];ifl out the paper speed control knob to give slow paper speed.

itivi il echo trace can be most clearly seen.
Adjust sensitivity control knob until ]
%_cf)) Rde!;:isais‘iedepth from black scale and muitiply by 10.
undings in Grea Detail and Accuracy are required. ) .
w:m)nssl?arply rut:e the tga:::\r change control knob to engage high speed (when ‘* FATHOMS " will
&)

p) Pe?}':)il}{ﬂ?e ‘i"i';d‘t',‘,"a);l 90 fathoms, adjust sensitivity control as required and read depth off glass
in les: J

£ = ntre of the scale on the phasing disc. 8
scale with figure 0 S.hOW‘:sgS;‘;o‘:: ;];eo‘;mtion at low speed, was over 20 fathoms, the phasing knob
(7) 1f the snundﬂ;}gn ressed in hard and turned clockwise until the figure showing above the
e bef stx;nullzln: l::::x i’hs phasing disc, namely either 20, 40, 60 or 80, is the nearest one below the
centre of the sc
expected sopndingv itivity oo ntrol as required and read off the black scale adding the figure shown
(%) Ad]uslt sel_!;he total of these two readings is the depth. J 5 e
above the scale. oes off the paper at either end of the scale, rotate the phasing control kno
(1) If the echz-trace rli ection until the echo re-appears and read depth as before. g )
o dt(;fe :g::ve sequence of operations (a) to (#) on S;'relry occasion will ensure that a ** second
or g‘t‘z’:\)xl:ﬁ?flgechu is not accidentally taken for a true soun g)-
F Surface.”
To Read “Soundings :;efihzy the methods so far described are all ** Soundings below the Keel "
The soundings m;“ been measuring the time between the sound leaving the ship and its echo
because the recorder a’f‘he <ound impulses leave from and return to the transmitter and hydrophone
returningh 'tohtheesﬁpt he bottom of the ship and at a distance below the surface approximately equal
tanks which ar ¢
to the draught of the ship. ¢ direct in  Soundings to the Surface,” a correction must
1f it is required to {_eh‘:g ::: ‘;zc:;;%ee automatically by so adjusting the recorder that the trans-
be adde(li accor:ihl:SSIﬁ'i-P when the stvlus is opposite 2 point on the scale equal to the draught, instead
mission leaves

of opposite the zero ;nau;k{he transmission mark will be required for each stylus speed because, as
Previgﬁ?;a;ipﬁlﬁ;i the scale is read differently for each speed.

42. 70 FIT A NEW ROLL OF PAPER:

“ 0y 1. . .
(@) Remove “used record” spoC ' holder from its cradle. Fit a new roll of paper freshly
(b) Open tank fbtﬂd deﬁ*g'ng,‘;;;’? ptﬁ&?erim is supplied with its own ebonite centre tube. The
removed from its storage '

: ved for salvage.
ebon'{}le tube and PBT“?{ _coréﬁ:tf;;:'ﬁzelﬁ‘i’t}:ep:’}” feeding from the top of the roll, and draw off about
ace the new roll in

18 inches of paper before closing mgtt:;nilzch and move backwards about } inch into the second pair
: (¢) Pull down the stirrup :b"b: rove between the two rollers. Replalcle the stirrup in the two
?or:]:::]e il The pebe canr: 0that the paper lies ce.ntrally b?twgmtl::eu;:d e1'1;:5c'or(.1 spool ; wind
(d) th:ts't}inaklgg is ‘:he paper, cut off square, into theslot iy IR St
nsert the end of per, ctl

few times and replace the spool in position- ] ;
Note—Tne lz)aper should be led under the slotted used record spool.

43 TO ;

o {tllmgv? RECORD. ler. Unscrew ends, noting the LEFT-HAND THREAD, and
Seain CO::lS;}:l‘ept \}.:;d rec;)rgan rb% rei‘nuved. after detachhmgflt hf;o‘:rrll utshe(t:l r;:;;mng unused paper.

: e with spool. 6 inches of i

Eg; gﬁrn the driving roller and (ifq?llise:;lttﬁzz‘::d of the paper (folded square) into the slot in the

ol of thelp Sﬂpi;\; emp‘tiy sprﬁ)l an T:u'n the zaller round a few turns until the paper is tightly secured.
. o sed record "’ roller.
Ship the " used record " roller. e record the paper should be dried after it is removed from the
e

(@) If it is desj et 5 inst a coal fire,
recorder. It shozi:irelgle t&’ﬁiﬁesfgr:mst an electric fire and NOT agains
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. CHAPTER VI—CARE AND MAINTENANCE.
ELECTRICAL TESTS.
u.mnummmmamnmummwmumyormmmm
CIRCUITS. (Figure 1.)
(¢) Transmitter Circuit.

Put main switch to “ OFF.” Disconnect the two leads to terminals marked ‘ Transmitter
+ and —.”

(i) Test for continuity between the two leads,
(ii) Test insulation between both leads and earth, This should be at least 2 megohms.
(b) Hydrophone Circuit.

Put main switch to ““ OFF.”
+ and —.”

Test insulation between ends of leads (shorted) to earth, This should be at least 2 megohms.

Note—It is most important that the megger voltage should not be applied unless the leads are
shorted or severe damage to the microph may result. 3
(¢) Motor Circuit.

Disconnect the twp leads at the motor terminal block and test the insulation bet th
terminals and earth: This should be at least 2 megohms, O N S

(d) Transmitting Switch.

Disconnect the leads to the two slip-ring brush terminals, replace the two terminals
insulation between the terminals and earth. This should be af least 2 megoh pod fest

ms,
45. TO TEST THE RECTIFIER.

A rectifier may be tested as follows, using an ohmmeter, but NOT a megger.
terminals are marked :—

D.C. negative = brown.

D.C. positive = blue.

A.C. terminals = red and yellow.

Disconnect the two leads to terminals marked * Hydrophone

The rectifier

Canadian made rectifiers have a different colour code as follows :—

Leads. British. . Canadian,
Positive, Blue. Teen.
Negative, Brown. Black,
£ AC. . Yellow and red. Yellow.
e mean forward resistance between each D.C. terminal and each A.C. terminal (i.c., f
readings) should not exceed 120 i o g en e ey
theoretically be infinity. - 1 1o c;)i;:heni‘ whilst the reverse resistances between these points should

reading of about 200,000 ochm: be obtai
any one be below 100,000 ohms the mctiﬁerd]:ingnnl dabe ‘;onsidemdo uns: rl::;{a ol ained, but should

. TRANSMITTER. (Figure 3.)
IMPORTANT.—In all cases (other than for fitting a new spring j
ot 1 and the adjustment th
where '.tﬂls .nem'% to °P°:d“l’ the transmitter, the whole assembly should be d]etached ﬁvorenr e&f.)a
transmitter tank and removed to a dry place, [f this is not done, moisture may get into the coils
and result in a subsequent burn out.

46. T0 ADJUST THE SPRING.

This process is carried out with the transmitter in place:

Remove the watertight cap and the locking ri Disconnect the
the left-hand terminals in the transmitter junction box and insert the
220-volt ship, 52 ohms for 110-volt ship).

Switch on the gear at the recorder and set the adjusting sleeve j ; ;
movement of the hammer can just be heard at the transmgitter. Tglesgg:lr;ﬂ?z?“:h“ a slight
ea.sﬂ;: obtained by screwing down the adjusting sleeve until the hammer tappin ]ce e
Sh‘_:klng-back_unt:il‘ it jusé recommences.” Replace locking washer and cap. igscm:f:«s:ta:ll? e
resistance (which will probably be very hot) and replace the link in the junction box, taki e 3¢
care that all connections are good and tight. g ek
Properly adjusted, the spring is slightly com i

0 | pressed when the hammer is resti i
and owing to the difficulty in estimating thi i st e L
o res:)vrltnfo e me{h 01:] .es ating this compression when the hammer is at rest it is
This adjustment should only be carri i
y be carried out on first fitting a new ¢ i i been
necessary to fit a pew Spring or any other transmitter eompl;lgent. e R

short-circuiting link between
test resistance (112 ohms for

necessary

47. T0 FIT A NEW SPRING.
i . .
%Zg g:::g:: 1ocli(i.ng ring and unscrew adjusting sleeve. Mol B bl A
R e spring with finger, or, if broken far down, with a piece T
12 S e e rod into top of hammer and ascertain that hammer asblr I u't jCheck
that (fzasec{e; }gl:;lgmer is between 0-7 and 0-72 ins. by means of the adjustable scale n

(f) Replace locking ring and cap.
48. 70 DETACH THE TRARSMITTER.

(@) Release pressure in tank. .
9 getach thfh?r;:?:leé“;lz;p;'nuts and withdraw brass sleeves, rubber washers, and ebonite
Tew
. h(C) b nscumng Gut guntly o 0 R o .., the outer ring of nuts).
ushes, by p uring transmitter to the tank (¢.c., th \ 5 e
@ é!cemo»: nmzhieiwo fird.ng-aff bolts evenly and the joint will be broken to enable the tra
(e) Screw down

mitter to be removed.

The forcing-off bolts are useful for sli“g,i“g theltriami el Bt frangporting.

49. TO FIT A NEW HAMMER. s
(a) Detach transmitter and remove toa

ing down forcing-off screws evenly, if necessary.
i ts and remove casing, SCTewIng
(5) Unscrew casing nu

i 3 from coils. i lectro-magnet unit complete (eom-
(¢) Disconnect leads ¢ unit securing bolts and remove elec gn
d) Unscrew electro-magne! ides). The hammer can now bt_a remo‘\'fed.. o)
prisir(lg) laminated core, coils and hammer.g‘; ::)d serve with a small quantity of ** Oil, Lubricating,
{¢) Thoroughly clean ti " and fit new hammer, making certain that it moves freely in ‘t]he
for Heavy Dﬂék)’“d tl\d::}c\leufe‘%?d of fitting it the other way round should be tried. Make sure that
ides. If it does not, : i \
E‘l‘:e ball bearings on hammer fevc{g‘érg_:;laygnﬂ unit. A guide pin is fitted on the bottom 9f the |.;mt
(f) Replace am‘i)lb(l:;d;"inl_:ng position. Move the hammer up and down in the guides a few
to prevent reassembly 1n
ti.mgs o su{e :;51: sglﬂim f ff e screwed back sufficiently.
Connect leads to 4 ing care that forcing-off screws are sc ;
%i; Replace casing %grb:llltti’;l‘l‘"“z;;;gﬁ dowr taking care that the forcing-off bolts are screwed
() Replace transmi!
back sufficiently.

(k) Set adjusting
50, T0 FIT NEW TRANSMITTER, COILS. (Supplied in pairs.)

dry place. -

itter and remove to a dry place. d forcing-off screws evenly, if necessary.
sy Detath ee nuts and remove casing, screwing down & d

(b) Unscrew casing

9 l)ismmwdl le?ds ﬁ:g]n:: 1|lxsnxt securing bolts and remove electro-magnet unit complete (com-

Unscrew electro-m ey

Pﬁsi:!é) laminated core, t:ml;‘3 a;:l g:xe'l:lmer guides)
mer can NOw 1 i1,
;l;l)le;ea“:::we the nheese-httz,alded screws, having
C sure correct reassembly. e ‘ |
ore (f,")eﬂiscomect tl:le eleclrllgljgagi éggn;ﬁ ;h; N e

acl para
(g) Remove wooden P

: s i tions. These arc accurately
ide casting is made in two por [ cc
Note.—For ease of manuiactl-gﬂ 'imh: ai'; of dowels which are a tight push fit in both (’:a.htl[ég ;mld
positioned on the laminated core By secured to the laminated core by screwed bushes.) T h;; owels
distance ring, (The distance ring lsthe drawing. They should be very carefully dnve(l; out by a pxtn
(four in number) are not shown (mhi h are drilled right through the lamlr!ated core anﬁct}:r\mé\_:gma e
P\mhch inscrted in the §-in. iloles(,o“;’l :0 account should the g}i;ldee ::,lstt;ngs be prised off the distance
with t owels. ise damage will T f
ring wlji:hszf sﬁfsft ‘r}};ﬂving the do“;elsf,‘ otherwise damag , oy A -
(k) The coils can now be slipped Ot laced the guide castings, and fitted the pac <ing pieces,
! as‘i;(; ;saut on the new pair of “’*l"'sii"e? with a 50 c.p. carbon lamp across the ship’s mains.
he coils in series and put them 1; field will result, but if they have been connected correctly
a weal

sleeve for correct compression o1 spring as described in paragraph 46.

first marked both guide castings and laminated

© C0ils are opposing each other
the Magnetic puﬁp\?ﬁll %e strong. Ry
(%) Proceed as for reassembly after fitting

. HAMMER. (Figure 4.
51. T0 CHECK THE DYNAMIC LIFT OF 'ﬂ::i hammer without altering the spring adjustment.

il-point against the scale of the indicator
() Bwitch op the transmitter and by bolding pqncbe&);een +5 and -6 inches.

w hammer.
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TYPICAL ARRANGEMENT. FiG.2.
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FIG. 4

MEASUREMENT OF HAMMER LIFT.
PART SECTION THROUGH TRANSMITTER.
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