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THE RE— ORGANISATION OF TRAINING OF RADIO MECHANICS

It hus been apparent for some time past thet the diversity
and scale of fitting of Kadar and /T apparatus in ships werce calling
for degrees of knowledge and all-round workmanlike ability among
Rodio lMochanice, and cspecially emong the "W's", which were getting
beyond the practicable scope of the course., Instructicn is bound,
in time, by drafting requirements and therce woes no possibility of
carrying out, along the old lincs, the extension of from 4 to 6 months
on tne wnole coursc, which appcarcd to be the minimum requircment,
The drafting mergin in the R,N, Barrocks, Portsmouth, has dropped to
a minus guentity duc to the heavy calls arising from imminent large
opcrations, Accordingly, no incrcase in course involving a "spotting
correction" of from 400-6C0 men, could be attempted, It has therefore
been decided te revisc the old ideas of the man and his course and
to try and producc in thc same time, o men who should morc closely
roscrble the "scervieing" cngineer of shorc practice than his predecessor,

A NEW COURSE.

With this idea in mind, vorious conferences have becen held
vt Adudraliy devortments, the troaining officers concerned and at
times, with reproscentatives off the Technical Colleges, The future
coursc {'or the mon, talking the some time o the old course, has been
apreed at -

Tcehnical Collcgo sesesssnss 20 wecks,
H.M.S8, Valkyrie (Rador) .... 14 weeks for R's,

9 wecks for W's,
H,1I, Signal School (W/T) 5 wecks for W's,

The Techrniical Colleges hove beoen instructed, and heve agrecd,
to give more and more attention to the practical side of Radio work
oand maintcnence, To assist in this and to give more propagonda veluc
to the course, cpproval has been obtainced for the installation of
Radar types 291 and 286P§ in Technical Colleges,

adcauate supplies of testing geor, oscilloscopes, Avomctcers,
Teylormeters and lee Meggers, cte., hove been ordercd for them and
they are also to be suppliced with Types TW,12, 52, wavemeter G.73,
Be28's, P.1L4's ond P,16's for testing, dissecting =nd rc-asscrbling
purposcs, In addition, endeavour is being made to apply a "mechanical
aptitudce" test to 2ll trainces prior to acceptonce for course,

WORKSHOP TRATNING.,

Aporoval in principle has been obtained for 21l Redio kechanices,
on quolifying in H,LLS. Valkyrie, to be drafted for a month's practical
training in Sherbrooke Housc, Glasgow, This is mainly workshop training
on aveilable types of Rndar sct, coach mon carrying ocut fault-finding and
repoir on various pancls, It hos not yot been possible to implement
this addition to the coursc owing to the lack of ratings causcd by the
noming situation, but it will be included aos and when the position case
Endeavour will be made to extend this period, Only o few nicchanics
hove so for token this one rinth's coursc,
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Approvael in principle has also been obtained to meke it policy
that Radio mechanics drarfted to sea to work on their owm, should have
at least three months cxperience as qualified Radio liechenics, Obviously,
this can be improved upon in order to obtain men with a year's cxperience
in these jobs, but again, the drafting situation docs not &t prescent
allow cven the threc month's expericnce policy to be put into force,

It will be appreciated that the problem of improving the product
is mainly concerned with getting a better "7 - in Radar, W/T ond
mechonical dexterity - and it is obvious that instruction is greatly
hondicopped by the impossibility of arranging a course, however,
intensive, which could take the place of o four to five years' opprentice-
ship in Radio engincering, A course to last from 18 to 24 months would
eertainly provide a man not only capeble of repair ond maintenance
work but of expert fault-finding as well, But until such a coursc can
be introduccd it is as well that the following points should be
remembered :-—

(a) The Radio Mechanic produced under the old scheme of
trecining, which will be in force until the end of
October, wes designed to have o theorcticel foundation
on wnich he could build, by prcoctice, experience and
further instruction,a scund knowledge of Radio
laintenance and repair,

(b) The Radio Mechanic produccd ofter the end of October
will be a man who has o fifty-fifty thcorcticzl and
practical foundation, Although knowing the cctual sets
better and having a greater knowledge of maintenance
ond repeir work, his theoretical knowledge will be
eppreciably less than his predecessor's, He will
however be able to build this up - agein by prectice,
experience and further instruction, It is considercd
that he will be quicker in spotting the simple faults
vhich cause 7% of thc breckdowms at sea, In addition,
he will be far more at home with test gear end his
mechanical dexterity and ability with ftools should be
inproved fifty per cent,

Technicel training at "Valkyrie" will be concentrated on the
following sctg :-

Mg Types 291, 271R/Q, 276/7 ond T.I,U. cte., 28513/FL,
L,17, Test Gear 251/3/i and 242,

"Rts" a5 above plus revision, and types 79/281/B, 243 and
skiatron,

Post graduate training will be arrenged as necessary for Rodio llechenics
required to scrvice the folloving outfits :- .
Type 27k, 275, 267, 268, 294 and 970, This will conly epply during 194k,

Technicol training of Radio Mechanics (W) ot Signal School will
be concentrated on Type 49, TBL as a rcepresentative Americen Sct,
Type 86M as o representoctive V,E/F set, and Wevemeter Cutfit CI,
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“WHATS CONE WRONG #

A MATTER OF INFORT.LICE TO ALL V/T AND RADAR PERSONNEL,

Radio sets are elweys temperanental, Even domestic scts of the

¢st make guictly sitting in the corncer of the room arc pronce to
incxplicable misbehaviour, The circuvit may be tecchnically sound,
componcnts well chosen and of ample factor of safcty, asscmbly uoll donc
and inspcction severe and critical and yet the complcte unit gives troubl
within a comparatively short time, The resl recoscon may be just an un-
obsorved kink in o rcel of wirc aos reccived from the mekers, or a girl

ating an opplce whilst assembling condenscrs or rcsistors, Jnd we have
all heard of dry or scmi-dry Jjoints, These faulis con and do occur in
the comperatively tronguil doys of pocce time production using reason-
ably troined lobour and ~dequatce inspection perscrnel, Iliorcover, in
peacc time, it was the practice to scnd Fre-Froduction ticdels of scts

to sco for scveral months trials, and the lessons learnt were incorpor-
ated in 0ll Production liodels, In wer time, this is impracticable, and
the set nos to go streigsht into full pfoauctlon from the laboratory and

-

drowing board,

So it's not surprising thot now and agein o ship's scet lets one
dowm, Gun shock, vibration, hest, dempness, cte., all doubtless take
their toll and the combinced cfforts of Rescurch, Design, Inspection
and Test Departments have not yet produced perfect scts, The best that
con be gaid is that some types give much less trouble thun othcrs,

Onc of the difficulties of 4.S.E, in the past has been o lock
of' immedinte informetion rclutlnn cither to functional or operational
aults, or in the casc of o breakdowm, detnils of the actual componcnts
ot foult and the appercnt reason for the foilure, & committee hos
reeently been fermed vhose responsibilities briefly may be summerised
intc -

(e
(

) iMinding out what goes wrong,
) Putting it rignt,
c) Secing it docsn't happen agein,

L

o o

This cormittee asks for the co-operation of 2ll V/T and Reder
personnel in giving adcquatc but pithy information regording all
failurcs,

UNSATISFLCTORY OP=RATIONAL PERFORILICE.,

In the casc of unsutlsfuctory operational performance, the present
chennels should be used;-

OR /T EQUIRENT.

(i) Special reports via Jdministrative suthorities and (dmirelty
in accordance with 4,F,0.1815/41 paragraph 8,

(i1) Porsonal contacts with spplication Officers and Ship-
Fitting Officcers,
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FOR RADAR EQUILLENT,

(1) As laid down in C.4.F.C, 2509/41 i.e,

Non urgent matters by Rader Routine Reports No, 2

(2t six monthly intervals),

Urgent matters by special report by letter or signal
te idmiralty sending copy to Administrative Authority,

(ii) Personal contacts with spplication Officers and
Ship-iitting Officers,
BREAKDOWINS,

Vhere a failurc of W/T or Redar is due to a breakdown of a
mechenical or clectricel component, the form S,1183 should be used,

The information specificelly asked for on the Form S,1183
should be carcfully cntered together with the date of the breakdown
ond the date when the component was first brought into scrvice,

"Description of defeet" should include "reason for breakdovn
ond "oction taoken to clear", ‘Yherc it is considercd that the fault
occurs duc to weakness in design or menufacture, the actual faulty
component should be sent to :-

e 3,8, Test Dept., Whitwell Hatch, Haslemerc, Surrcy,
accompanicd by full information as per form S,1183,

Information or faulty components will be tcbulated by AlS.Ee
and thc percentege foulty of cach type of cquipment and component
ascertainced, Urgent - action will be taken wherc any equipment is
glving scrious trouble,

5o Iir no menticon has been made of valve failures, The
actual lifc to bo expectced from valves of any type is known and
wherever possible in 2ddition to the actusl time the valve has been

in use, as ncerly as possible the observed life in hours should be
given,

Do not forget that both clearancec of any troublc in present
aoulgns of cquipment and the avoidance of similar trouble in future
designs depends on the information we obtain from the uscr,
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TEST EQUIPMENT

The complaints which are often received from harassed V)/T
end Rador Officers - generally by phone or personal contact - fall
into two classes,

() "Is therc any test equipment? I've never seen any! ",

(b) "I've got stacks of test gear in my store but we've
no time to usc it - don't know how, anyway! ",

Unfortunately therc has in the past been some foundation
for both these apparently contradictory statements, but strenuous
¢f’forts are being made by a.3.E, to tidy up the situation, The
Tollowing notecs arc intended to help officers concerned, by shoving
them how Test Equipment is scheduled and supplicd,

ALLOVANCE QOF TEST EQUIFMENT,

Items of Radar Test Bquipment which arc allowed on a basis

I of 1 per ship or ¢steblishment arc scheduled in Bstablishment List

- E506 for Testing Qutfits TOA4, TOB, TOC and TOD, (This list can be
obtainecd on demand from $.N.S,0,(H); copics arc held by all PRADO'S),
Other items of Test Eguipment which arc allowed on o basis of 1 per
set arc included in the B list for the sets themsclves,

Outfit TO. is allowed to ships and scrviees (excepting
Trawlers and below) where no Radar Officer is borne, and includes
the minimum requirements for maintaining the particular sets fitted,
(Items of test gear applying to othcr sets will not be supplied),

Outfit TOB is allowed to ships, Captains (D) afloat, and
other services in which a Roadar Officer is borne, and includes all
nccesgory equipment for ordinory servicing and maintenance of the
particulsr sets fitted, (Items of test gear applying to other scts
vill not be supplied, )

Outfit TOC is a comprehcnsive outfit for issue to
nmaintenence ond fitting-out bases,

Outfit TOD is allowed to Captains (D) ashore and Coastal
Force bases; 1t includes all requirements for servicing and
meintaining the rader cquipment of destroyers and coastal craft,
together with W/T Wevemcter Outfit GN (which is scheduled in

Establishment List E588),

Other items of W/T test gear, particularly wavemeters,
not covered by E506 are at present supplied in association with
perticular W/T cquipment in accordance with various 4,F,0.'s,

FORTHCOMING TMPROVEMENTS,

The entry into service of new cquipuent - particularly
Lypecs 276, 277 and 293~ has neccessitated the development of necw
Test Geor, List E506 is thercfore under revision and the opportunity
1s boing taken to make certain that it will adequately cover the
requirements of mew and existing Radar equipment, whilst eliminating
obsolcte or redundent test gear, In addition, the revised list will
incluse Test Outfits for Combined Operations basas, and a new
schedule of Tegt Equipment for W/T gear is also being prepared,



SUPELY QF TEST SQUIRMENT,

#4111 Bader test gear is plan packed in necordonce with Bchedule
W5%0, copies of which are held by P.R.4.D.0's, R.,B,a.'s cte, ond
issued without demand, as supplies permit, when the rcespective scts
are clloented, Unfortunately, this connot be done vwhen sets ore
allocated from "Pools", e,g. Typcs 25110 and 253; in thesc coscs a
signsl should be made to S,N,S,0,(B) as soon as fitting is begun,

Retrospective supply of dificient itcms will be made +ithout
demand,

HANDBOCKS .,

BEfforts hove been made to include instructions for the usc
of items of Test Equipment rclevant to a particuler sct, in the hond-
book for that sct; where this has not been possible, separate handbooks
have been issued,

The use of cquipment included in outfit TCC for Typocs
282/3/1/5 is described in C,B,L324(1)R, "Handbook for Test Equipment,
Qutfit TOC, Part I".

411 remaining items in Outfits TOL/B/C/D will be covered
in subscquent parts of C,B.4324, thce preperation of which is now

vell advanced,

TOOL KITS FOR RADWLR OFFICERS,

llany Rador officers have not yot demended tool kits to which
they are entitled - presumably because the existence of those kits
is not sufficicntly well known,

The kits are scheduled in three lists, in Esteblishment
Iist E506 (pp.155-163 of the current issuc) List "." being allowed
to Radar Officers afloat and Radar Maintenance Officers, These
kifs hove to be tcken on personcl chorge; officers requiring them
should demand them from S,N,S,0,(H) stating the "chargeable authority
in accordance with A4.F,0,1096/43,
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SHIP_TO AIR_COMMUNICATION USING . V. H/F.

Barly in the war Fighter Command R,A.F, developed a
\H/F R/T communication system in the band 100 - 124 mc/s for
control of aircraft in order to get an increased number of
charmels to deal with the growing number of planes and to use a
portion of the spsctrum when the lnt“rlbpoCu level was considerably
below that in the H/F band previously used, This has had
repercussions in the Navy,

The effect was first felt in nome waters when it became
necessary to fit convoy sscorts with fighter sets 4o enable them to
communicate with, and pass information te aircraft employed on
convoy escort and protection.

Jditn the extension of Fighter Comma /B syston to
foreign parts, the need for fitting ships b:cm e more important
particulorly in the lMediterranean wherc long ronge fighters were
commonly used for fleet protection and use was made of & 4._. ground
station equirment in cruisers and above for controlling fighters
and attention was first given to the problem of working two or more
charmels of communication simultaneously from one ship,

The R.A,¥, ground equipment T1131-R11 52 signed for
widely separated transmitting and receiving It was earl
apparent that unless the selectivity of, the receiver COde be improved

b e TR SRISEENS S,

and some screening introduced between aerials, it would bs difficult
to operate with a reasonable frequency spacing between channels,

In 1942 it wos decided to fit all Battleships, Aircraft
Carriers and Cruisers with one nigh power (ground) set and one low
pover (aircraft) set and all destroyers and 50 per cent of corvettes
with a low power (aircraft) set for fighter control. A large portion
of' the rleet was fitted out very rapidly for the forthcoming North
african operations and in the circumstances not too much attention
was paid to aerial design or siting.

At about this time also, there were two further developments
affecting us. Firstly the ¥.A.4A, decided in principle to adopt
V.H/F for communication with fighters and tne band 126 = 150 mo/s
was tentatively allocoted, and supplies of British made fighter sets
ran out with the recsult thot the fleet had to be supplied with U,S.
built sets with all the attendant difficulties of supply.

Consequent on these decisions it became necessary to develope
new ship equipment to cover the combined R, A, F, - ¥,., ., Tighter bands
and to investigote methods of provision of the smallest possible channe
separation to enable five or more to be worked simultancously in an
alrcraft carrier, The first of these was overcome by taking up o
dormant R, A, H, development and putting it to production with certain
changes to meet ship needs, this is now coming into service as Type 87k

Intensive research was carried out in the frequency separation
problem and also on the question of acrisl siting, including full scale
trials in the alrcraft carriers ACTIVITY and INDOLITABLE,

The fundamental technical difficulties arising Trom such

requirements werc due to the restrictions imposed by the narrovness
of the V,H/F band available and by the severely limited space in a
Carrier suitable for theerection of aerials - the chiel technical
problem being to avold inter-channel interference, or more precisely tce

revent the cross modulation of a relatively weok incoming signal on
one chamnel by the simultaneous operation of a local transmitter on
another when the separation of the two channels is of the order of 2 pec

cent of the operating frequency and when the distance between the recel

end tronsmitting cerials is only a few wave-lengths.




The problem was tackled on two lines:-

(a) By increasing the selectivity between the aerial and the grid
of the first valve in the receiver without seriously affescting
the sensitivity of the receiver.

(b) By using the maximum possible separation between asrials or
a system of aerials so arranged that each aerial is appreciably
screened from the others while retaining the property of
all-round transmission and reception.

The triaels showed that by the addition of a resonator circuit
between the aerial and the receiver and by careful aerial siting,
working with a separation of 2 to 2%—mc/s was possible, Where the
acrials are unduly close or a less frequency separation must be used, it
becames necessary to use two such resonators in series.

These trials also showed the vital importance of height and
a position as clear as possible of metal conductors for good ronge ond
all round communications. As a result of this, standard arrangements
for V,H/F serials in aircraft carriers and other ships have been
prepared and a C.A,F,0.2721/43 promulgated,

Considerable difficulty had been anticipated in the design
of an aerial to give equally good response over the whole of the
combined frequency band, In the event for fitting at a yard amm,
the plain dipole of aerial outfit APH was found to be better than any
of the more complex systems tried. Work is still in hand however on
the production of a good ocerial for masthead fitting to replace tine
'J liatch' type.

Recent changes in staff requirements are colling for more
V.H/F channels in one ship, the number rising to 6 or 8 or even
higher, It is virtually impossible to meet such requirements
without departing from the principles of screening and separcticn
enunciated above and it seems probroble therefore th~t they con oniy be
met at the loss of same degree of efficiency on all V,H/F channels.
Investigation is, however, proceeding on the possibility of using two
gerials only, one transmitting and one receiving for all chonnels instead
of the present system of a separate T,R. aerial for each chammel.

It may be said that the present ship to elr communicotions
are satisfactory and are considerably supsrior to what they were o
year ago; the factors contributing to this improvement are:-

(a) Improved design of V,H/F aerials.
(b) Use of low loss feeder cables,
(c) Improvement in receiver selectivity.

(d) TFitting of a tune circuit between the cerial ond
receiver to reduce cross modulation to a low level.
e) Siting of aerials as high up in the ship as possible.
f) Effective suppreszion of R,D,F. interference.

Egg Improvement in transmitter design.




