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INSTALLATION INSTRUCTICNS FOR MARINE TYPE DIRECTLION

FINDER - MDF.

The first point to be decided is a suitable vosition four the loops.
It is very desirable to have the loops as near to the position of the ship's
wireless office as possible. When absolutely necessary, it is possible %o
work with the loops as much as 60 feet away from the wireless office, but the
shorter the distance the better the results will be. If the loop leads are
too long, the bearings zre liable to be £flat =and 111 defined. .

It is very important that = position be chosen exactly amidships,
especially if there is iron or steel superstructure near by, such as ventil-
ators, tanks, stays, etc., as any non-symmetricsl metsl mass witn respect to
the loops will co=use absorption or re-radistion.

After the site has been chosen, the serial fr=mework should be
erected close to its final position, =nd the aerizls wound on., The 2erial
wire consists of seven strends of #22 bare copper wire, =ad each loor con-
gsists of five turns of wire lying in slternate grooves in the muin insulstors.
It is essential that both loops be wound in the seme relstive direction, in

. order that the phases of the signal currents will be in correct veletion %c

eech other. As = check on this, if ths wire termin=tes szy at right side of
the ~fter insulator, it must terminste =t the right side of the gtarbeard,

the right side cf the port, and the right side of the foro insulators ia the
same w2y, or in cther words, both loops musi be wound in a clockwige direcvion
or both in an anti-clockwise direction. It will L= found that when both

loops are wound, there will te five wires on top 2nd sides, and four st
bottom, the wires at %the bottom being slightly off the fors--and-aft lines of
the ship where they cross to the next line of groovas.

Before wiring the loops the centre grooved insulators chouid be
talten off the wooden framework, lsaving the corner ingulsterz %o hold the
loops. The wire for, say, the fore-znd-aft loop is reeved throush under the
lower insulato:r and then pacssed up a2nd around the three other insulators
until five turns zre coupleted. The end of the wire is now made fasi to the
last grocve of the other lower insulator by mesns of 2 double turn, =2nd then
the turns are put in their grooves snd tishtened back =nd cecured =t the
other end with a2 double turn. Be sure to lesve enough wire =zt both ends to
join through to the junctiom box.

The other loop should now be wired and tightened ia the saue war.
When both loops are assembled, the middle insulators may bte put buack in their
places so that they tend to push the loop windings inwards and thoroughly
tighten up the strands of the loops.

When both loops are completed, rroceed with the screen wires as
follows:- Run one turn of wire round each line of insulatore so as tc maks a
complete horigontal turn. Twie’ the two ends of each mr togethor at ths
side of one of the insulators, and leave aboul two or tharee inches sticking
out for soldering. When all the closed turns &re on, ail the twisted portions
should be connected together by means of one continmuousz piece of wire which
should now be well scldered and the loose ends trimmed off. At the same fime
a lug should be soldered to the sarth wire so that it can Le bLolted under one
of the holding-down screws of the loop framework. As much care must be taken
with this connection as with the main transwitting earth. The turne are =hout
h%" apart, the top one going round on single insulators on the tops of the
uprights, and the bottom turn being level vith the lower edge of the lower
horizontzl member. Ceare must be tsken that the screer wiree do nol touch the
wood at any point.

The loop should now be zligned vp and the holes marled for drilling
and tapping. Do not forget 2t this time to also merl the holes for the
junction box which should be placed under the centre of the loop fremeworik.

Great care must be tsken to see thet the frome iz fixed so thet the
fore-and-aft aerisl lies traly fore-snd-aft, and the zthwariships loop truly
at right engles to it. It will be found that the cenire wires cf the Zore-
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snd-=ft loop will be very convenient for sighting purposes, but if = mest or
gome other object obstructs the view, it will be necess=2ry to messure slong
the fremework of the loop =2n egqual distance from each centre wire, and after
making two marks, to sight along these marks instead of the wires.

As the frame will often be placed near to 2 compass, 211 metzal
fittings esre made of brass or copper. If steel conduits sre fitted to protect
the ceble they should not come within fourteen feet of the compssgs. Any extra
protection must be of wood.

When the loop frzmework is bolted down in place, it should be check-
ed for rigidity. It will sometimes be found that it is necess=2ry to bolt to =
rather flimsy deck, or 2 steel deck of thin plesting, =nd should this be so it
will be necessary to further strengthen the loops by mesns of guy wires. Four
eyebolts sre supplied with each lcoup 2nd are fittea zbout three-quarters of
the way up the loop at each corner post. If guy wires are recessary, they
should be fastened to these eyebolts and from thence to deck. It will mske a
nice tight job if four turnbuckles are inserted in the guy wires, so thet they
can be pulled good and t=ut.

In some ceses e metal framework will have to bz constructed to sup-
port the loops if there is nc place on deck =zvailable. It should be remembered
that if the ship is rolling there is gquite a strein on this ztructure, =ard 211
cere should be tzken to have the framework or plstform constructed wmith ade-

quate strength.

The direction finding instrument should, as s generel rule, be
pleced in the wireless cobin, =nd the comnecticne from the lovps %o the instru
ments in the wireless cabin are made oy means of twe parte of gpecial psper
insulated twin core, lesd covered ceble. This special cable recguires very
careful hendling in crder to orevent any possibility of d=mp getting =t the
peper insulastion. Whenever a length is cut off the main supply, the ends of
the lead cover must be pinched together snd scldered up LT ONCE, snd gre=t
care must be tzken not to work at the ends in any place exposed to damp.’

The lengths of cable regquired terminete in the two special junction
boxes, one being installed under the loop fremework snd ths other inside the
wireless office. The cables may be clipped up to anything that will support
them in just the same way .as ordinary electric light wires, the constructicn
of the cables being such as to avoid all inductive capacity or receiving
effects. COables should be protected by conduit or casing of some sort if thay
have to be run where they will be liable to damage. In running the cable
through holes in steel bulkhesds, if = special glend is no®t used, somes me=ns
will have to be provided for protecting the cable agsinst beinz cut on the
sharp edges of the steel bulkhead. A ¢ ood method is to drill {wos three-guarter
inch holes for the two cables, and when the cables =re put throuch the holes
end in place, wrap the cables with one turn of copper shest, about #20 gauge,
putting 2 piece of friction tepe under =nd over the copper each side of tlke
bullkthesd.

It is impossible to give =ny hard =and f=st rule for running the
speciasl cebles, =2s conditions vary on every ship, and the Installing Engineer
will heve to meke different srrangements for every job. The spescial cable
must not be bent round =ny curves of less than nine inches radius, =and it must
always be reslised thet the utmwost cs=re should be teken in cearrying out these
instructions, as if =ny d=smp penetrates to the inside of these cables, the
ceble will be destroyed =nd the direction finder will he useless uwatil it is
repleced.

One cable is used for the fore-znd-aft le=ds, =nd the other is
used for the sathwartships leads, In order to keep the arrengements on esch
ship the same, the conductors insulated with red paper should be used for the
fore and stnrboard connections, aes in this way it is e=sy to irace leads in
case of trouble.



Before jouining up the cables and loop leads in the out side junction
box, the special insulating compoind should be slowly heated over a stove,
taking care to see that it does not catch fire when liguid. If this happens
the compound is ruined. After the connections are well scldered in the
Junction box the compound should be poured in up to the top, and the 1lid
clamped down.

No compound is used in the inside junction box, but the connections
ere thoroughly taped and shellaced and, after drying, are taped snd shellaced
again. This insures a good damp proof insulation. Before insulating the
Joints the cable should be soldered to two pairs of twisted flex which
connect up to the four aerial terminals at the right side of the D.¥. These
twisted pairs should be run down on porcelain insulators separated from them-
gelves and the well by a short distance.

Place the D. F. in a suitable place, and wire up all the bettery
supply leads, etc., to the D.F. and cherging board. =nd also replace the ex-
isting aerial change-over switch with the special type supplied with the D, 7.
All battery leads should be run in lead covered rubber covered and brzided
wire, and the high tension treliemitiing flex should be aliered tc suit the
switch. One side of the filamen® supply line Yo the D.F. should be run in
series with the two auxiliary contacts on the serial change-over switeh, so
that current is taken off the D.¥. shan trensmitting. Be careful with the
aerial lead from the aerial change-cver switch to the insulsted fterminal on
the D.F. This lead should not be of lead covered wire; use R.C. & B. wire,
and keep it well clear of the front of the D.F¥, receiver. If the meriel
change-over switch is to the right of the D.F. run the aerial lezd dowm vd
under the D.F., =nd bring it vp to the insulated terminal., Do not rua this
lead across the top of the D.f. The sbove precsulions are to vrevent direct
pick-up in the set from the plain aerial when using D.F. Any pick-up rec-
eived direct will destroy minimums =nd displece them.

Specisl crre must be taken with the esrth lead from the D.F. This
must be as short and =8 direct as possible, =ud it must be ~ good electrical
comnection to the hull of the vessel. The success cf the D.¥. dependes to =2
large extent upon this connection.

The twisted flex loop lesds should be soldered intoc lugs =nd con-
nected to the set, meking sure to have them perfectly clesn. Connect up the
h5 V. high tension bsttery which should be & type 23C8 Burgess or any other
heavy duty plate battery.

As soon 25 21l wiring is completed and signals have been recaived on
the set, make 2 preliminary test as follows: With sbout eighty turns in the
calibrating choke, get = beariag from a2 staticn in a2 Zznown direction, If the
cable and loop connections have been carefully followed through the esation
should sppear in its right guadiesnt, but if through some mistrke either of the
loop leads have been crossed, it will appear in the wrong quadrsnt (port bow
instead of starbosrd bow, or port guarter inste=d of sterbosrd guarter). If
this is so, cross either the port and startosrd or fore-and-aft ends of the
loop connections to the set. 'hen certain thst stations sppesr in their right
quadrants, observations should De taken on =211 quadrante, if possitle, at
least in two adjecent guadrants, and mark the loop leads so that there will be
no mistake in future.

Now proceed to set the phesing unit as followe:- Get =2 zero in tha
D.P. position =nd switch to sense. One of five things will be found, viz.,

(1) Switching to sense obliterstes the D.F. zero without showing =ny
signs of moving it. This meons that the main aerial is not speriod-
ic and more resistance is reguired.

(2) The weskest point is moved 90 degrees but is not zero. This me=ns
that the =211l round coumponent is too strong, and the coupling wmust
be weakened. With very strong signals there is too much direct re-
ception for a true sense zero, so reduce on potentiometer, or, if
necessary, dim the valves until the signal is of reasonable intengity.

(3) Two weak points cen be found close {ogether zrd moved about 90
degrees from the D.F. zeros. This mesne that the a2ll round component
is too weak, and that the coupling must be tightened or, i{ necessery
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(%) A good sharp zero will be found 90 degrees from the D.F, zero e=nd
signals opposite to the zero much stronger than the D.F. maximum
positions; +this is correct.

(5) Switching to sense makes no difference at 211. Phasing circuits
broken or serizl not connected.

To meke certain that rll is well, it should be possible to go from
2 to 3 of the =zbove by moving the coupler dial. Set the coupler for best
results on the normal bearing wave, and lock the moving part by tightening
up on the set screw located in the shaft collar petween the knob and panel.
Be sure that the shaft is properly locked. TFinslly see th=t the sense is the
right direction. If not, loosen the inside coil on its shaft, and rotate it
180 degrees. This will reverse the sense direction 180 degrees.

The ship is now ready for cslibration. As 2 genersl rule the in-
stalling engineer will have tc meke a trip with the ship, unless the ship
will swing on a nearby transmitting station and then land the engineer. The
best method of calibration is carried out in conjunction with simul taneous
sight and D.F. bearings. ¥or this method 2 Peloris is uced. This instru-
ment is usuwally found on any ship's bridege or chartroom. The ship should be
about two miles or more awsy from the transmitting station, consistent with
good sight bearings on the masts of the station, and should be well clear of
land or snything that is likely to cause refraction or shielding. The pelor-
is should be set with its zero sligned with the ship's head, so thet sight
bearings teken on the station will be in relation to the ship's head only,
and entirely independent of magnetic effect or direction. The ship should be
manoeuvered so thet the station bears sbout 45 degrees on the bow or quarter,
and simultanecus bearings tsken by sight and D.¥. Any discrepancy between
the bearings taken by either method will be the error on the D.F., as the
peloris will give a dead correct bearing with relation to the ship's head,
The calibrating choke should be altered until bearings by sight aznd D.F. are
exactly alike. If the observed D.F¥. bearing is being pulled fore-snd-aft,
the turns in the choke should be decreased, but if the bearing is pulled
athwartship, the turns should be incressed.

It will often be possible to calibrate while steaming by a
station, as long as sight bearings cen be tsken. In the first guadrant the
difference between sight and D.F. bearings should be ascertained, and by
meking quick adjustments to the calibrating choke, the calibration can be
checked in the second gquadrant. This requires quick work. In fine weather
calibration may often be accomplished without taking sight be=rings. This
requires 2n exact knowledge of the shiy's position, together with accurate
corrections for variation =nd deviation. Bearings should be taken from
stations at moderate distances away, =nd comparéd with the correct true
bearings as taken from the chart. This latter method will, however, be a
somewhat long and tedious task, and should never be rdsorted to unless
sight bearings are impossible,

Providing the installation has been correctly wmade, i f bearings
are accurate on the bow or quarter, they may be presumed to be accurate from
all other directicns.
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INSTRUCTIONS FCR THE USE & MAINTENANCE OF THE DIRECTICN FINDER
TYPE MDF_CONVERTED.

The elecirical principle of Direction Finding is as follows:

Two loop aerisls are erected exactly athwsrtship and fore-snd-aft.
The receiving powers of these two loops are made exactly egual, snd they are
then joined up through a switch to a goniometer. The purpose of this switch
is to prevent damage to the D.F. set by induction from the main trensmitting
set when the latter is in operation.

The goniometer is joined up to zn amplifier, so as to increase the
strength of signals.

The duties of the operator with regerd to Direction Finding are
threefold:-

1. To perfect himself in the knack of taking accurate bearings
quickly.

2. To keep the instruments and aerials in first-class order.

3. To be able to re-correct the apparatus skould this become
necessary-

The following inatructiong will be found to make all three of the
above quite simple of attainment.

1l. How to Take Bearings.

It is essential that the main aerial be completely disconnecteéd
from earth while besrings are being teken. This is sutomatically taken care
of by means of 'he Type ACOCS 10 aerial change-over switch which connects the
main aerial direct to the Direction Finder when placed in the D.F. position.
It is not possible to tzke bearings unless the zerial change-over switch is
in the D.F. positions, as both the earthing relay and the amplifier filaments
will not function when the switch is in any other position but D.F.

If the spparstus is tuned to the desired wavelength, and if the
handle of the goniometer is turned round and round feairly slowly, signals will
be heard which rise and fall in strength ss the pointer sweeps round.

Having picked out the signals from the station whose direction is
required, the attention must be fixed on them, and the goniometer handle
worked about until two points are found, one on each side of the point of
minimum, at which signals are of equal strength.

The reading of the pointer must be noted at which signals are of
equal strength, and the mean of these two will be the required direction.
This is the whole operation, but it must be practised assiduocusly until it
can be performed with great rapidity and perfect confidence. Rapidity is
especially necessary, as a ship at sea is generally yawing slightly and if
bearings are not tsken very quickly the yaw will interfere with the sharpness
of the bearings.

On no account should any attempt be mede to find the position of
zero strength and then read the pointer. The design of the instrument renders
such 2 method inaccurate, =nd it is much too slow to be ¢f any use =2t sea.

Bearings may be considered to be of the highest degree of accuracy
provided that the two pesitions of equal signal strength are not more than
60 degrees apart. Bearings are still useful so long as this angle does not
exceed 100 degrees.

When working in this mammer it will be found that there sppesr to
be two directions, exactly opposite to ons sncther, thst is 180 degrees apart,
and we cen eliminate the wrong one, that is the direction away from the trans-—
mitting station, by me=ns of the sense finder. If the two directions sre not
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opposite we know that the instrument is at fault, but it is still possible
to arrive at the correct bearing if time permits.

With constent practice the operstion of taking besrings with ex-
treme rapidity becomes very essy. If practice is lscking, difficulty will
be found in picking out the signal required and in keeping the attention
fixed to it as its strepgth falls to zero and rises again, and there will be
some hesitation in deciding on the points of equal signal strength. Further,
errors may creep in due tc the markings on the scale being wrongly resad, 227
being mistzken for 233, and similar classes of errors. All the above vanish
with constant practice. ;

When it is observed that the position of the two bearings obtains
on opposite sides of the scale are not exactly 180 degrees apart, both must
be observed carefully =nd the mean of their two values will be 90 degrees
from the correct line of bearing. Thus, suppose the two bearings are 50 and
220, the mean of them, viz., 135, is 90 degrees frowm the correct line of
bearing, which is therefore U45.

A switch will be found, heving three positions marked "standbi"
“D.F." and "sense". This switch will stop in the position marked "D,F."
and "standbi", but must be held in the "sense" position. It will fly back
to "D.F." directly it is released from "sense". There is a second pointer
marked with the word "sense" in red attached to the goniometer. When the
switch is in the "standbi" position there is no directive effect, and the
signals are rather stronger than they are when read under D.F. conditions.
When in the "D.F." position the instrument operates as a simple D.F. instru-
ment and bearings are always to be taken in this position. It will be notic-
ed that there is a small change in tuning due to the movement of the switch
from "standbi" to "D.F." Bearings are always to be teken with the switch in
the "D.F." position. Swing readings are a2lways to be used.

If it is desired to determine the sense of any distant station as
well as its bearing, the switch must be pulled down into the positions
marked "sense" =nd held there by hand. When in this position it will be
found that signals are still zero or very ne=sr it when the pointer marked
"sense" is turned to one of the directions obtained when working with the
switch in the "D.F." position, whereas when the sense pointer is turned to
the opposite direction signals will be heard clearly. The real direcction is
that indicated by the sense pointer when the signsals under consideration are
inaudible, or nearly so. When taking bearings the gong must be sounded
each time that a direction is taken in order that the exact direction of
the ship's head by compass may be noted.

When directed by the captain to take bearings of any station, in
acknowledging the message the operator should ask to have the direction of
the ship's head watched. As soon as the station required has been picked up,
and 2ll is in readiness to take bearings, the gong should be rung twice =8 &
warning. Each time that the besring is tsken the gong should be rung once.
The sense should, as 2 rule, be determined before the series of bearings is
commended. As = general rule bearings should be taken in the guickest poss-
ible succession; never less then three.

If the stetion required is not workinz when besrings are wanted it
must be called up. It is extremely unlikely that any station will send V's
if there is any traffic going on, and therefore the besring must be snapped
from the reply to the c2ll. This requires swart work, =and ewphesizes the
necessity for fast working.

If the ship is in fog, the captain mey give instructions for 211
possible bearings to be t=ken. In this cmase the sawe procedure should be
followed; ring twice as soon as » st=tion is picked up, once when each bear-
ing is teken, and three times when the set of five is completed. When scting

under orders of this nature, stations should not be celled ug. This should
only be done when specific instructions =re given to obtain besrings of =

particular station.

It may often be «f the greatest value to obtain a bearing of another
ship during fog, especially if she be on the starboard bow. But in this caFo
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it must be remembered that bearings of distant ships are not reguired.
Operators should, therefore, practise taking bearings of ships in sight, and
noting the adjustment of potentiometer necessary to reduce the strength of
signals from neighbouring ships to a suitable degree.

A little practise will usually establish a kind of very rough dis-
tance scale, of the following nature:-

With the potentiometer at 4 divisions signals from an ordinary
full-sized ship will have vanishing points 30 degrees apart if the ship is
ten miles off, and 20 degrees apart if she is five miles off, or something
of the kind. From this very rough guesses &t the distance can be made, the
important point being to decide whether she is over ten miles away or close
to. If the ship is believed to be nesr, the matter must be reported by
telephone at once, as time is of great importance.

If the bearing of « ship is picked up in this way, instructions
to watch the bearing may be expected or to repeat the observation at fre-
guent intervels, as it is important to know if the bearing is drawing
ghead, or drawing aft, or steady.

For zbout half =n hour before and after sunrise =nd sunset it will
almost always be found that bearings become erratic. This uncertainty is
quite noticeable when taking bearings. The effec’ is thut it becomes diffi-
cult to decide on any minimum and the whole operation gives a feeling of
uncertainty. The errors introduced in this way are unlikely to be more then
5 degrees, &nd are generally sbout 3 degrees, but they are constantly verying
both in direction and magnitude, so it is impossible to allow for them.
Operators should accustom themselves to these conditions in order to be able
to recognize them should they occur at unexpected times, so that the nevi-
gator may be warned that bearings are only approximate. These errors, which
are generally called '"night effect" are due to the effect of sunlight on the
upper atmosphere. They sometimes occur at odd moments during the night, and
very rarely by day.

Uses of the D.F., for other purposes than Direction Finding.

The direction Finder is essentielly designed for teking the direc-
tion of spark waves. If scied upon by & local oscillator it would, of coarse
read signsals sent by continuous waves, but its constructicu is not such as
to make it give reliable directions under C.W. conditions. Directions will
be quite easy to tzke, but "night effect" is always very prevalent with C.W,
Therefore, no attempt should ever be made to obtain nevigational fixes from
C.W. stations.

The switch arrangements of the Type MDFI being it under the control
of the main send-receive switch, znd it can be used for the handling of ordin-
ery traffic if it is found convenient to do so. If persistent interference
is met from one direction only, differing by & rezsonable smount from the
direction of the station from which communication is desired, it may often be
quite easy to carry on traffic by using the D.F. as the reciever and putting
the zero on the interfering station. Under conditions which very often
occur in practice, in which it is desired to communicete with & stztion pric-
tically shead of the ship while interference is coming from astern, the use
of the sense finder may often succeed in cutting out interference and lesv-
ing the reguired signal clear. There is no objection to using the instru-
ment in this way, in conjunction with the locel oscillator, for continuous
wave reception, but it must aliweys be remembered thet nothing of the slight-
est value for navigationel purposes cen be obtuined from the Type MDFI frowm =
continuous wave stetion.

3. Maintenance of the Instrument.

(1) It is essentisl that the D.F. Aerials should be kept taut and in
exactly the proper place. The aerials should be exeawined daily and all
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accessible insulators wiped over. Care must be tzken to guard against any
connections working slack, as any slight trace of microphonic contact will
make it very difficult, if not impossible, to tske bearings.

(2) A*six volt storage battery is supplied which should be kept well
charged at all times, and care must be tzken that the level of electrolyte is
always kept more than one half inch zbove the tops of the plates.

(3) It must be remembered that velves are expensive and their lives are
limited, therefore they should not be left alight longer than is necessary,
end they must always be handled with great cere, Once they have been shipped
they should be left alone; the filpments are always liable to injury from the
jar of the valves being teken out of their sockets.

(4) Great care must slweys be taken to see that the terminels on the
face of the D.F. are clean end tight. They should be overhauled about once a
month.

(5) It is not sdvisaeble to teke the perts of the D.F. out of the case
more often than is necessary. It is necessery thst no oil be allowed to get
on to the revolving contscts of the goniometer snd the tuning condenser.

(6) D.F. switch must always be put to "Receiver" when the D.F. is not in
use.

(7) No smmeter is fitted in the filamant circuit of the valves, snd the
fact that they are at their proper brilliancy must be judged by the eye.

This presents no difficulty.

4. The Re-correction of a D.F.

The D.F. is only to be re-corrected on receipt of direct orders
from the captain tc do so. This can only be carried out at sea in close
accord with the captein of the vessel. In the event of D.F. bearings being
persistently wrong, end if it is decided that the feult lies in the apperatus,
it must be searched for defects.

The most probable are faults in insulation or in continuity in the
serial system. These are not easy to track, as the slightest microphonic
effect either in continuity or in insulation will meke bearings very bed.

The only wey to test is to join up a thoroughly reliasble cell and
a pair of telephones in series with the circuit under consideration, taking
great pains with the connections, and to listen to the telephones while some
one sways sbout the connections under test. Any clicks in the telephones will
betray microphonic feilures in continuity or insulation, as the case may be.

There is also a possiblity of a soldered connection breeking inside
the D.P. box. It is quite possible that such a failure may escape notice in
harbour but become apparent when the ship is at sea, dus to vibration. Trouble
may sometimes be found in the turning comnnections of the search coil. These
contacts are made by the rubbing of thin gold wires on a gilt drum. The con-
tects must be clean but must not be oily.

The principles on which the accuracy of a D.F. depend are as followss

(1) The fact that the receiving power of the two loops shall be
equal.

(2) The fact that they are exactly fore-and-aft end athwartships
and vertical.

(3) The fact that the top of each loop shell be electrically exact-
1y opposite to the esrthed centre of the fields coils of the
goniometer.

(4) That the shield in the tuning transformer is earthed.

The first of these is assured by arranging the sizes of the two
loops. The receiving power of a loop depends upon its area, its width being
more important then its height. The bigger the loops the better the signels,
but it must be remembered thet the ship herself also acts as a receiver and
essists the fore-and-aft loop. Therefore, the thwartship loop is made larger
than the fore-and-aft loop, so that the receiving power of both loops mey be
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made approximately the sgme. The final adjustment is made by the cali-
brating chokes.

In the event of the aerials being carried away at sea, they should
be replaced to the original dimensions, the calibrating chokes will then
give sufficient control for the final adjustment.

The second point is assured by careful fitting, and can always be
verified. It can be assumed that the ship is built straight and not lop-
gided.

The third and fourth points are assured by accuraste fitting of the
aerials, and by the proper construction of the calibrating chokes and D.F.
It is harldy possible that it should become necessary to rewind these at sea.

The function of the calibrating chokes is to alter the receiving
power of the thwartship by inserting an impedance in it. It is not to be
regarded as a tuning inductance, but as a choke. The greater the inductance
the greater the choke, and the less the receiving power of the thwartship.
Therefore, the effect of increasing the inductance is the same as that of
reducing the loop. The resistance is too small to have any material effect
upon the phase of the received currents.

Best results are obteined when the correction applied by the cal-
ibrating chokes is small, that is to say, the more nearly the system can bte
made accurate by trimming the size of the fore-and-aft loop, the better the
results will be.

The tuning of the whole system is carried out by the tuning trans-
formers and condenser, and the coupling of the goniometer is so tight that
the serial loops are compelled to form part of the same system. If the
loops alone, with their field windirgs, happened to be of such electrical
dimensions that they were in tune with the incoming wave without reckoning
the effect of the tuning condenser :nd transformer, complications would arise
but under ship conditions this cen only teke place on very short waves, and
we are quite clear of possibilities of this trouble all through the range of
400 to 12,000 metres for which the set is designed.

A failure in the connection between the shield and earth results
in bearings on one side of the scale not being opposite %o beerings on tha
other side. Both will be wrong. When a bearing is telken of a station ex-
actly on the bow or quarter, the wave affects the two loops equally, and if
they affect the goniometer equally, the bearing will be correct. If it isg
correct on this bearing it will be correct all the way round, and as the rec
eiving powers of the loops is independent of tuning within the range of waves
of the instruments, we can rest assured that if the bearing on the bow or
quarter is correct on any wave, the set is in correct adjustment. Therefore,
the only essential for re-correcting a set is a station which is steady on
the bow or quarter-bearing.

If the ship is secured to a gquay, this is a simple matter, but if
she is swinging to a buoy or to her anchors, or is at sea, then the oper-
ation must be conducted as follows:—

Decide upon some suitable station and take a series of bearings
as for service. Work out the mean true bearing as observed and compare it
with the correct true bearing.

In the construction of the loops and framework, the thwartship
loop necessarily has to be made larger than the fore-and -aft loop, and it
will probably be found that the thwartship loop has a greater receiving
power than the fore-and-aft loop even though the latter is asssisted by the
receiving power of the ship as a whole. On account of this the calibrating
chokes are inserted in the leads from the thwartship loop. If the obssrved
relative bearing is found to be too near to 90 or 270 the thwartship loop
receives too well, and more inductances must be used in the calidrating
chokes. If the observed relative bearing is found to be too near to O or 180
the chokes must be rewired so that they are connected in the fore-and-aft
leads in order that the receiving power of the fore-and-aft loop may be cut
dom,. This should rarely be found necessary with the type of vessel fitted
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Adjustments must be repeated in this way until the bearings are
correct. It is advisable to correct from a near-by station if possible, so
as to avoid the use of gnomonic charts.

The station must be at least one wavelength away for correct cal-
ibration, but prefersbly should be about two miles distance.
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