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Inst, 458

SPECIAL

Owing to wartiime material restrictions beyond .
our control, it has been necessary, in many cases,to use
components different from those listed in the Parts List
of this Instruction Folder. The substitute components
employed do not prejudice operation of tThe unit in any
way, but in some instances may detract from the neat
appearance hich was intended,
Should a replacement of any of these substitute
components bg necessary at any time, the proper types as
specificd in the Parts List should be ordered. These

&

will be supplied if they are not available.

Canadian [.aRCONI  Company
liontreal, September 21, 194Z.
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CHAJIGE TUBTS OR I'AXE ADJUSTIEITS INSIDE THE ©

UNIT ViITH TEE FIGH VOLTAGE SUPPLY Olf. AT
ALL TIwE®S EXTRCISE EATREUE CAUTION, EVEN ~.FED

SAFETY DIVICES ARE IF OPER.TION.
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INSTALLING A¥D OPERATING INSTRUCTIONS
FOR

MARCONI_ (M -11 TRANSMITTING-RECETVING EUUIPHINT,'

e ot

SECTION 1 - GEVERAL

1.1 The Marconi CM-1l radic transéréceiving. equipﬁent
hes been designed to provide a compact, medium power,
trensmitting 2nd receiving installation suitable for use

of vessels or on gw:}; bions, without additional
modifications, Lhadr. <3

the maximum fle .
units together withrsy
quired as =accessory m

nd consists of two main
offFanent as may be re-
5 Ncuhar installation,

1.2 POWER INPUTS

The equipment operates
supplies.

(b) 24 volts direct current from » batt§¥' o
supply. _ s

The power unit supplied with the equipment is
arranged to supply the required currents 2nd voltages for the
vsrious units of the equipment from either of these power
supplies, .«herc the demands of the service require that
different power supnlies be used as tho primary source, alter-
native types of power supyly units can be supplied upon special
order in plece of the strnderd unit suprlied for the ahove inputs,

1.3 EQUIPMENT,
The approximate dimensions, exclusive of knobs and

projections and the veishts of the component units that make up
the complete equipmont are es in the table overleaf,
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HEIGHT = WIDTH DEPTH WEIGHT

110-981 CH=11 Transmittem 36" ‘24 U ITEY 230 1bs.,
Receiver Unit,.
R.C.N. Patt, No., 3A-103,

110~ 82 Z¥-11 Power Unit 13" 19" 2420 222 1bs,
R.C.N. Patt. No. 3D-102,

110-697 CM-11 Shock Mounting
R.C,N. Patt, Mo, 3E/2

R.C.N, Patt,

110-599 Louds peﬁgﬁr

R.C.¥., Patt, No., ?;7./1%,?
Telegreph Key (Signal Rﬁ&@%
R.C.N, Patt, Ho. 3“/105.

! :‘}’;’y” "
2
R. C M. Patt. No. /l(o.

122-147 Automatic Starter 163"
R.C.N. Patt., No, 3F/404

110-702 Inter-unit Cable 10! long
R.C.N. Patt. Yo, 3%/54

110-703 Inter-unit Cabk 10' long
R.C,N. Patt, Yo, 3i/52

111-700 Inter-unit Cable 10! long
R.C,N. Patt, Yo, 3i]/53

122-148 Remote Contrcei Canle 75! long,
R.C.N, Patt, Ko, 3i/56

Monophone . Assy

€' long 110-305

R.C.N. Patt., No. 3!/102
Monophone Mounting Hook
futomatic FElectric Cos
AMX=31 R.C.N. Patt. No, 3E/4

o nA-
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1,4 VACUULI TUEBES,

The following vaauum tubes are employed in the
Trensmitting Section of the equipment:-

Vl, Master Oscillator RVC 1619
V2. 1st Buffer »VC 1619
V3. 2nd Dufier RVC 1619

V4, Voltagc Regulator  RVC VR-150-30

V5. Power fmplifier RV( 819
V6, klodulator RVC 1619

The vecuun tubes employed in the Power Supply
Unit are:-

Vi RVC 816
V2 ’ RVC 816
V3 RVC 816
V4 KVC 816
V5 RVC 5Y4G
V6 RVC  5Y4G

These vacuum tubes arc usually packed in individual conteiners
for shipment, and are wicrmally supplied in duplicats, one set as
working tubes snd the other as spmres, thou:h the quantity of spares
mey be increase’ or decreascd in accordance with the wishes of
the customer., “he vacuum tubes for the recelver sgetion of the
equipmenﬁ are nermelly shipped in situ in the receiver and a
detailed 1ist of the requirements will be found in Part 2 of thexe
instructions which cover the receiver,




1.5 G:-WERaL DISCUSSION.

Eech equipment consists essentially of the transmitterd
receiver section, together with the power supply unit, dynamotor,
interconnecting cables end the optional remote ccntrol app-
sratus which will depend on the requireménts of the part-
icular instellation, In its basic form the transmitter-receiver
unit is made up of the transmitting unit and the associzted
entenna matching unit mounted in the same cabinst ~s a
specially rdepted Marconi CSR-5 receiver, with these three
component units so febrioated, that they cen be withdrawn
from the cebinét on a system of sliding rails for the in-
sertion of wacuum tubes or crystals or for service purposes,

The mein section of the transmitter unit is contained on a
single chassis oquipped with the necessary controls grouped
in a symetrical manncr around the large, centrel, calibrated,
illuminated, vernier dial, with the various frequency bhends
colour coded for ecesy reference, Above this unit the cir-
cuits which comprise the entenna matching section and the
output snodec circuit of the power amplifier vacuum tubec are
pleced, while below the CSR-5 rec:ziver is mounted. 411 the
connections hetween these verious units are made by means of
a system of "snatoh plugs" which mokc contact with similar
units on the interior of the cabinet, A connection cable

is supplied so thet comncctions cen bo made betwoen either
the transmitter scction and the cabinet plugs or tho receiver
unit and the cabinet plugs so thet either these units can

be operated if desired in tho partislly withdrawn position
for test purposos,.

1.6 FRYOQUEECY R:oNG-=-PLWER CUTPUT,

The transnittcr is capeble of oporaticn on eny
dosired froguency in the renges of 375 to 516 kilocyclaes end
1500 to 13500 kilocvcles by manipuleting switches end tuning
condensers to the corrcct positions, The frequency spectrum
quoted above is dividesd into five bends which are eppropietely
colour coded snd which are¢ as follows, the colour of the
scele on the master oscillator diel being motchod to that
of the window abcve thoe wavechenge switch:-

3and No. Eg}our. Range Kos.
1 Blue 375 to 515
2 Yollow 1500 to 2600
3 Grecn 2600 to 4500
4 Meuve 4500 to 7800

5 Red 7800 to 135000




In addition to these scales marked on the dial an
additional scale merked in bleck and divided into 23 divisions
is provided which in conjunctien with the yvernier dial pro-
vides a "logzing scale" which is in effect, 2300 divisions
long, This additionsl "logging scale" provides a reesdy means
of returning the pointer to any predetermined position with
the greatest accuracy and is intended to keep the :emitted:
frequency on the transmitter, between successive repositionings
of the pointer, to a high degres of accuracy.

The pominal power output of the transmitter, when
delivering radio trequenvy power into sn antenna whose
characteristics fell within the limits quoted in paragraph 1.8
for antenna reactance, is as follows:-

Continuous wave telegraphy - 100 watts

Modulated continuous wave
telegraphy - 70 watts

Radio telephone transmission - 30 watts

#hen the equioment is being operated on MCW telegraph
trensmission the moduleting frequency employed, which is provided’
from an internsl vecuum tubse oscillator, is 1000 cycles, which
results in a clear readable note being heard at the receiwing
point, If remote control equipment is used the transmitter will
function on telephone transmission only with no decrease in
output power, It is not possible to arrange the circuits to
trensmit on M,C.#. or C.W.at the remote point,

1.7 RECEIVER.

The CSR-5 Receiver which forms an integral part of the
(-11 equipment is arranged to receive signals over the ranges
of 79 to 518 kes and from 15C0 to 30,000 kca thus covering the fre-
quency range ' most used in communications work., The receiver is
equipped with varieble selectivity, automatic volume control,
noise limiter, end crystal filter as well as having a large
calibrated illuminated disl which matches the calibrated dial
¢f the transmitter section, The complete coverage of the re-
ceiver is obtained in six ranges which are individusally cali-
brated to match the master oscillator dial, A complete des-
cription and operating notes on this unit are contained in a
separate section of these instructions known as Part Two, which
confains complete deta on the receiver as such, The receiver unit
has been slightly modified from that described in its own instruction
folder in that on additional terminal strip has been added te the
rear to accomodste the "snatch plugs" which make connections to
the remsinder of the equipment,

S




The transmitter section of the equipment‘is designed
to opcrete into antennas whose charactcristics féll within the
following limits at the various frequencies noted. The receciver
section of the equipment will, of course, ocover a much wider
renge of impedsnces then the transmitter section but will de-
1iver its maximum performance within the ranges for which the
traonsmitter entenna circuit is designed. The antenna impedance
ranges for which the transmitter antonna circuit is designed
are:-

XC Egsistance Reactances,
375 5-15 ohms %50-1000 ohms capacitive
515 5~-15 ohms 450- 1.0C0O ohms capacitive
1500 15-750 ohms 0-1000 ohms capacitive or
inductive.
2500 15-750 ohms © 0-1000 ohms capacitive or
inductive,
3500 15-750 ohms 0-1000 ohms capacitive or
inductive.
5000 15-750 ohms 0-1000 ohms capacitive or
inductive,
7500 15-750 ohms 0-1000 ohms capacitive or
’ inductive.
10000  15-750 ohms 0-1000 ohms inductive or
0-500 ohms capacitive,
13500 15-30C ohms 0~500 ohms inductive or

15-75 ohms 0-100 ohms capacitive,

Tre operation of the trensmitter into an antenna whose
characteristics fall outside these 1imits may result in flash-
overs and possible damege to the components that form part of
the antanna unit, It is therefor wise to erect an antenna whose
charscteristics fall in the middle of the values given in the
table above, on those frequencies on which it is esxpected the
maximum traeffic will be cerried out, rathsr tham to risk
possible damage to the components.
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fiherae the transmitter will be called upon to work over a

wide renge of frequencies, considersble care will have to be
taken in erecting the antenna, and it would be well. to give
considerable thought to the most suitable entemna for the
various frequencies upon which normel traffic will be cerried
out, It is not possible to suggest any particular arrsngement
of antenna, es the differences of various vessels in plecement
of masts, and in the limitations of availsblc spacc as well as
the addition of trunks and other necessery apparatus called for
under the dictates of the service, will, of necessity, make
each case one th~t will heve to be treated on its ovm merits,
end the resultent entemna will therefore, be very largely de-
pendant on 211 the factors noted above, coupled with the skill
and knowledge of the installing persomnel on this subject,

1.9 REMCTE CCNTRCL.

This communication oquipment is arranged to operate
from a remote point, on telephone transmission only, provided
thet the point from which operation is desired is not morc than
100 feet distent from the location of the main %/T Office,

The SM-1l remote control unit will permit the transmitter to

be started and stopped and transmission and reception to be
carried out from this point on telephone trensmission, The
remote control unit is fitted with switches to control the
transmitter and to arrense that the received signal can be heard
in either the loudspoaker mounted on the top of the remote
control unit or the earpiece of the monophone in the interior

of the unit, An indiceting light is provided, which will indicatc
to those persons wishing to use the cequipment when the cquipment
is ready to commence transmitting, or, alternatively that the
cquipment is in usc by the staff in the #/T Office, and there-
fore cannot be used until such time that the #/T Office has
ceased to use¢ the equipment, Control of tho frequency of the
emitted wave of the trensmitter is not aveileble from she
remote location, nor is it possible to transmit on any other
mode of transmission other tlhen telephone, Boforc the cquipment
can be used from the remote location it will be necessery for
the #/T office to set the controls on the main unit in the

I/T Office so that opcration cen be carried out on the correcct
frequency when the remote point desires to use the oquipment,
The arrangements for carrying out -these various scttings of
.centrols are left to the normal routine of the service conditions
under which the equipment will bo used, The remotc control unit
is enclosed in a watertight metal box with en outdoor type loud-
specker also watcrproof, mounted on the top of the unit. Pro-~
vision is mede for the addition of an additionel loudspeakor

to be located nesr the remotec control unit if so desired,
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1,10 POWER SUPPLY UNIT

The power supply unit is designed te supply all the
voltages for both the transmitter section of the apparatus as well
es the receiver section, It is contained . in a single unit which
houses three rectifiers, which .3apply:~ Transmitter volta:ies,
Recelver voltages, and Control Voltages for the operation of the
verious relays throughout the equipment, The input to this unit
can either be from the normal supply lines of 1156 volts 60 cycle
alternating current, or from an externally mounted dynamotor which
supplies the 115 volts AC from a 24 volt battery source, The
unit centains internal switching which ensbls s the unit to be
eperated from either type of power supply and provision is made te
permit the receiver te operate without the necessity of the large
dynemotor being operated,

1,11 BATTERY SUPILY

The equipment is designed to operate from either a 110V
60 cycle alternating current supply or frem a batbtery supplying
a nominal voltage of 24 volts. The voltage limits from which the
equipment is designed to operste when using the battery supply is
from 22 to 23,5 volts on load at the terminals of the starter. In
order te achieve meximum efficiency the leads from the battery to the
starter must be run with a sufficient size of conducter te minimize
the lead drop en load as much as possible, In particular the leeds
from the starter te the dynamotor should not be lenger than 3 feet if
the connections sre made with ;8 wire, or 4 feet if made with %6 wire,
and if longer lead lengths are required the wire size must be in-
creased proportionally.If these precautions are not taken it will be
found that the performance of the equipment will not be satisfactory
when working with a battery source of supply.

1.12 POUER DEM ANTS

The power demands of the equipment vary with the type of
supply being used, +hen operating from an alternating current supply
the power demand will be approximstely 660W at a power factor of 85%
the maximum input voltage and current under this cendition is 120V,
at 5,4 amps, ‘“hen operating from 2 uattery scurce of supply the power
demand is increased due to the lcssce i the machine end under these
conditions the power required will *» 24V at 45 amps maxirum or
a total of 1100 Va4,
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SECTION 2 - INST/LLATION

N

2.1 GENEUAL e
On reccipt of the oquipment it will bo found that the
larger ond heavier of the units thet meke up the component

parts of the complote installation have heen removed end packed

in separate conteiners for shipping purposes, Whon the squipment
is being re-installed at the finsl site, it ir adviseble %o
follow thc procedure outlined below as it will be found that
following o definite rowbine will simplify the ercction of the
equipment on the final site to & great oxtent,

2,2 UNFACKIUG.

¥hen the equipment has boen received at the finel site,
unpack all the units forming onc complete shipment, and examine them
for demege in transit. Check 21l wiring connections within the
uriits =zné examine all nuts, bolts 2nd screws end tighten any that
nppear to hsve workoed loosc in transit, Remove ell dust, dirt and
pecking moeteriel from the units o°nd plece them in store under a
suiteble weatherproof cover or in such a plece as is deemed- tc be
safe and frec from the effects of the woather and curious onlookers
who might demago the equipment by handling it in an incorrect manncr,

2,3 REASSFMBLING THE UNITS.

ifter unpacking the main cabinet 2nd oxamining it
for demage during transit’, mount it on the shock absorbers type
110-597 if they are to bec usod on the particular installation,
end place thc cabinét in tho position that it will occupy in
the final layout, paying particular ettention to the matter of
acceossibility both during the reassembling process and for possible
future maintenence or scrvice work, Sccure the oabinet to the
table or bench and also to the bulkhcad if the location is such
that it is convenient. Mount the power unit in the most convenient
position, which will probably be underneath the berch or table,
The power unit can be plsace’in eny position desired in the E/T Office
provided that the distance between the transmitter-receiver cabinet
and the power unit does not excsed 10 fect, which is the length of
the inter-cocmnecting cables, Next vrorcod with the . instailation of
the dynamotor snd the associsted autcnatic starter., The distance
between these two units should nct excred 3 feet and the sice of
cablesconnceting the starter and the dynamotor should not e less
than No, 8 #hen installing these units, the matter of accussiblity,
as on the transmitter-receiver unit, should be crrefully considercd.
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2.4 CABLING

fthen the trensmitter-receiver cebinct, power supply
cabinet, the dynamotor ~nd sterter havi been placed in
position, and secured in pl-cec, procecd with the cabling of
the units, ‘“hen cabling up tho leads from the hattery supply
to the starter it is well to romember thot the equipment is
designed to oporate with a voltago of between 22 =2nd 23.5 volts
et the termingls %o the startor, and thet the size of cable
between this point ond the battory should be so chosen that the
voltage on full load i,o, 45 amps falls within thosc limits,
The remaindor of the cabling is shown in deteil on drawing 111-802
which accompanics those instructions, On this draowing are specified
the sizes nsnd typcs of wirc to be used in comnccting the various
units,. Thesc cnbles should be instnallced end cleoted to the bulk-
hoad in the customery menncr, ¥hen &ll the caebling is complete
the c orrectness of the wiring between the various points should
be thoroughly checked in order that any mis-connection can be
located end corrected before installing the remainder of the
equipment, thus avoiding long =nd tedious "trouble shooting"
amongst units which are unfamiliar, W¥Next install the cables be-
tween the power supply unit end the transmitter-receiver unit
locking the plugs by means of the locking rings after they have
been inserted. If it is found that due to the exigencies of the
location of the apparatus that the plugs do not permit the cables
to be run in the most desireble directions the plugs on the ends
of the cables cen be loosenad, and adjusted te the correct angle
to permit the most suitable layout.,

2.5 REPLACING THE UNITS,

¥hen the cabling is completely installed and has been
checked the units can be re¢-instzlloed in the cabinets, The three.
units of the transmitter-receiver are arranged with sliding rails
so that thoy can be partielly withdraswn for service or maintenance
work. To replace these units start first with tho receiver, Lift
the unit up to the height of the bottom rails in the intoerior of
the cabinet and gently slido the unit into place until it stops
ageinst the catches, Now 1ift the catchecs »nd slide the unit along
the rails until elmost in the home position, when the catches can
be released and the unit pressed firmly "home" to ensure that the
"snatch plugs" make adequate contact with the counterpart :-oh
the rear of the cabinct,  Insert the vacuum tubes in the correct
sockets in the transmitter scction of the equipment and inscrt this
unit in the semec mamner as the receiver, Finelly insert the

N
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sntenna tuning unit and meke sure that the connection on the cans
rear of the unit makes adequate contact with the' spring con-
tact on the cabinet and also that the gate switch closes
properly when the unit is pushed to the "“home" position. ¥hon
all the units are in placc, close the locking catohes on the
front of thc cabinet end procecd to insert the various units

of the power supply unit, «hen inserting these units refermnce
to the illustrations will show the corrcct positions of the
various parts and loceations with refcronce to cach other, Aftoer
the units of the power supply have been placed in the corrcct
positions set the switches on the various units marked AC-DC

to the side which corresponds with the supply sourco, insert

the rectifier vacuum tubcs and attach the plate caps to the
816's end then replace the cover of the unit, making surc that
the gate switch is properly closed on the front of the high
voltage rectifier,  Attach the monophonc and the koy to the
correct positions on the transmitter-receiver unit,

2.6 _INST/LLATION CF TH¥ REMOTE CONTROL PCINT,

Next proceed with the installation of the remote point,
if the installetion cells for its use, The remotse unit will most
probably be placed on the navigating bridge of the vessel or other
exposed location, and every care must be taken to ensure that all
the parts of the installation are thoroughly weatherproofed at the
time of installation, otherwise feilure of the equipment in this
application will inevitably occur after a short time. The cable
supplied should not be cut or have the lcad sheath pierced until
it has been placed in position and cleated to the various bulkheads,
The remote unit should be firmly mounted in the location decided upon
and the cable fed through the stuffing gland at thoe bottom, and ths
gland well filled with a suitable compound, As an added precaution
it is advisable to remove the lead from only enough of the end of
the wire to ensure that adecquato insulation is provided for the
conductor, and to overbind the cnds of the ceble with friction

-tape, which is then coated with shellac to prevent the entrance

of moisture during conditions of hizh humidity, When the cnds of
tho wires have boen treated in this mannor eand atteched %o the
terminals in the remote unit, the cover should bc replaced over the
terminal strip and the box closed until 1t is desired %o carry

out tests from this point,
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2,7 GEWFR:sL NOTES

During thc-course of the installation, the utmost
carc should be taken to cnsure that 211 joints, where such
erc mrde, are well soldercd with acid fréé solder or paste, and that
g1l lcad cobles arc instnlled with tho least possible damage
to the lead covering snd thet in general the installation is
made in the best possible workmenship, so that the instellation
may, efter installing, be expocted to give long and trouble freo
service, Any additional time spent on the installation in meking
what might scom unnec.ssarily careful conncctions will be emply
ropaid later by reliable,trouble-froc survice
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SECTION & - ADJUSTHENT

5,1 CAUT ION
DANGEROUS VOLTAGES EXIST WITHIN THE UNIT, TO AVCID
THE POSSIBILITY OF FATAL INJURY WHILE CeRRYING GUT ADJUSTETTS
OR SFRVICE WORK ON TFF EMIM} ENT, ALWAYS SEE THAT THE POWER
SUPPLY IS DISCOMYECTED BEFORE TCUCHING ANY PART C.* TVE APPARATUS,

3.2 PRELIMINARY,

The following procedure should be followed to bring the
transmitter sec:ion into normal operation, There are two possible
methods of controlling the jmsmitted frequency of the transmitter.
These are:- by means of the calibrated master oscillator which
covers the entire frequency range of the transmitter and by meahs
of alternstive crystals in the high frequency range of the trans-
mitter, i.e, from 1500 to 13,500 kecs, . When crystal control
is used a maximum of six crystals can be accommodated in the
sockets in the driver section of the transmitter, The adjustment
procedure of the transmitier is slightly different for the two
methods of control and also is slightly modified when the trans&
mitter is being used in the low frequency part of the frequency
range, The method of setting up the transmitter on the low fre-
quency end of the spectrum will first be described, For the
purposes of illustration it will be assumed that the transmitter
is to be set up end adjusted on a frequency of 375 kes,

Se3 CCNTROL SETTINGS.

Before proceeding with the adjustments of the transmitter
set the controls on the transmitter soction of the unit as follows:-

“ORYSTAL switth: o i
"RANGE" switch to "1-375 - 515 kes" (Driver)
-‘ "TUNE" dial to 375 kes.
"ANCDE TUNE" to approximatzly wid scale
"RANGE" switch to position "1™ (375-515 kes) (ATU)

"COUPLINGY set to minimum i.e. "O",.
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/Note that tho renges of the "R:sNGE" switch in the entenna
soction of the trensmitter arc not the same as those on the
driver sections This switch has only four positions which
cover the following rangess- e o

t

_POSITION RANGE KCS
1 375-515
2 1500~3100
3 3100~ 6400

4  6400-13500

3.4 ADJUSTHENT I

Apply power to the transmitbtor by turning the "CONTROL"
switch to "Ci¢". This will cause the filaments to light, as well
as helf the pilot lizhts around the disl on the trensmitter
scotion of the unit, A time delay is provided to protect the
meroury vepour tubes in the rectifier and after some fifteen
seoonds delay the anode power can be applied to these tubes, ihen
the delay period has elepsed the remainder of the dial lights will
become illuminated, thus indicating to the operating personnel
that the equipment is ready for operation.

Yhen the lights around t he dial have indiceted to the
operator that the equipment is in a stato of readinexs to trans=-
mit, the "POWER" switch should be turned to "LCW" and the key
or the button on the hendle of the monophone pressed. This will
energizc the transmitter. and some zrid current should be re-
gisteéred when the"METER" switch is placed in the position marked
"bp GRID". The velue of this current should be between 5 and 10
milliamperes. If an indication of grid current is noted turn
the "METER" switch to the position merked "PA CATFCDE", when
some indication of cathode current :hould be noteds The anode
circuit of t1e power amplifier vacurm tnbe chouid noe be resonated
by tuning Gho "ANODE TUMNE" until e (ip is moted in the roading
of the mesor, Adjust this control to ths point where the reading
is the lowest, and then turn the "PORER" switch to thao "HIGH" position.
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Readjust for tho lowast reading on the meber a-ain and then

procecd with the loading of the antenna circuit, First, move

tho "COUPLING" control to a small velue, say about 5 divisions

and then rotate thec "ANTENJA LF TUNE" control towards maximum,

4t some point during the rotetion of ths control the cathodo

current of the power amplifier vacuum tube will be observed to

rise, which will indicate the antenna is:in tune at this point,

Now increasc the valuc of the "COUPLING" control snd readjust

the "ANTFMNA LF TUWE" to the correct rcsonsnce point, Continue

thus, increcsing the "COUPLING" control and readjusting the

"ANTENNA LF TUNE" until thc velus of the current shown on the

moter with the switch in the "PA CLTHODE" position reesches

200 milliampores, which is the maximum allowable cathode current

for the power amplifier vacuum tube, During this process the
"aMODE TUNE" control should not be roadjusted. wheon the spoeified

valuo of cathodc current has bo realized the BETER" switch should

bc turnod to the position mrrked "ANTENIAY whon some reading will

be depcndent on the charascteristics of the antenna at the fre-

gueney in usc, If it is desircd to obtain thc meximum output

from the trensmitter, and time permits ths circuit can bc reedjusted

to obtein o maximum crtrede currcent of 210 milliamperes by ro-

adjusting the "ANODE TUNE"  "COUPLING" and "ANTER#/ LF TUNE"

controls slightly, Thosc adjustments should be cerefully made

and thc final rcedings should not differ by more than one scale

division from tho original scttings, #hen the trensmitter hes

been completely adjustcd as outlincd above the "METER" switch

can bc turncd to the position marked "HT VOLTS® and the value

of the anodc voltage spplicd to the power amplificr veacuum tube

snode can bo rued, This valuo will be betwoen 1250 and 1300 volts,

“hen all the adjustments on this froquency have beon satisfactorily

adjustcd, tho recadings of the moeber in the various positions of

the "METER" switch should be entered, along with the settings of

the various controls, in theo spaccs provided on the ivorine

chart at the top of the transmittcr unit, The final rcadings

of thu trensmitter when 2ll the adjustments arc completo should

be es follows:-

PA Coethodo currcnt 210 milliampercs maximum,

A Grid curront - 5 to 7 millismneres,

HT Volts - 1250 to 1300 volts,

fntenna Current- some reanding depending on sntenne
constants.
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3,5 ADJUSTMENT II

. The process of adjustment employed when the
trensmitter is to work on the higher frequency part of the
spectrum 1s slightly modified from that employed when working
in the renge from 375 to 515 kcs. As far as the adjustment
of the dtiver section of the trensmitter is concerned the
procedure remoins the same but the' adjustment of the antenna
circuit is somewhat different as 2 different set cf controls are
used on the higher frequencies, Before the adjustment of the
trensnitter is commenced the controls in the sntenna section
should bo set to the followinj positions, \

WoGUPLINGY at minimum i.e. O

MRATGET o the corrvect position for the output
frequency.

W ATPET AT CIRCUITY to the "PAR" pésition.
"AHT?W&A uF TUNE 2" %o minimum i.e. 100
"ANTEIEA FF 1" to maximum i.84 O

Proceed with the tuning of %he driver stage as outlinoid in the
previous section, until it is cesired to load up the antenna
circuit. Then, with the "GGUPLINGY control at not more than 59
rotate the "ATTRTIA FF 1" control until some indication of in-
cresse in the PA cathode curcent is noted. If no increase 15

noted in this current, increase the value of the couplinm, and meke
another sttempt to turn the circuit, Jhen the tuno point has been
located, leave the switch on the position which gives the maximum
jnocrease in PA cathode current and rotete the "ANTENNA ®F TUNE 2"
sontrol to maximize this reading, Tren by jncreasing the coupling,
and tuning these controls, load up the antenna circuit until the
specified loading of 200 milliamperes 1is reached for the PA cathcde
current, During the loacing wrocess the W aNGDE TUNE" control should
not be readjusted., It rey be found that when working into antennas
whose resistence and reactance are low that the circuit when
arrenzed in the npARY position will not rive any satisfactory
jndications of loading.
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In this case, the "ANTENNA CIRCUIT" switch should be placed in
the " SER" position and the "ANTENNA FF TUNE 2" control will be
set to maximum (i.e, O) before attempting to tune the output
circuit, Where at all possible, it is preferable to use the
sntenne circuit in the "PAR" position as the-efficiency of the
antemna circuit and the final stage are highoest in this type

of cirecuit,

3,6  ADJUSTMENT WITH CRYSTAL CONTROL.,

If it is desired to operate the transmitter on the higher
frequency section of the rangc, i.e, from 1500 to 13,500 kes,
with incrcased frequency stability, provision is made for the
frequency control of the transmitter to be by means of a quartz
crystel in place of the variable master oscillator, On the left
hand side of the interior of the driver unit, close to the front
penel, six sockets are placed to hold crystals, Tho selection
of the crystals is made by means of the "CRYSTAL" switch which
will enable the correct crystel to be placed in circuit for
the frequency upon which transmission is to be carried out, The
relation between crystal end output‘frbqugﬁcy will be 1 te 1l.up
to 6 mes, 1 to 2 between 6,0 and 11,0 mc and 1 to 3 above 11,0 mec,
The crystals must be mounted in holders similar to the Marconi
type 98054-A in order to ensure that the pins will make adequate
contact with the sockcts. Vhen the operation of the transmitter
is controlled by means of crystals the operation of the driver
stage differs slightly from that employed when the master osc-
illator is used. Turn the "CRYSTAL" switch to the correct
switch position corresponding to the socket which conteins the
crystal thet is to be used, The other controls on the driver
section will be set for the froquency upon which it is desired
to transmit, which may differ fromthe frequency of the crystal
cdepending on whether a2 hermonic of the crystal is used or whethor
the crystal is to be used on the fundamental frequency. The
"TUNE" dial will bo set to the approximate position on the dial
corrasponding to the emitted frequency, end the transmitter turned
on, Read the PA grid curront and adjust the "TUNE" control for
the meximum possible grid current and then proceed with the
adjustment of tho remainder of the transmitter in the same manner
as was described in the preceeding section on adjustment of the
transmitter for a high frequency chamnel, The operation of the
transmitter under the crystal controlled frequency condition is
exactly the same as when the frequency is controlled by means
of the mester oscillator,
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347 OPERATION ON XCi TRANSMISSION,

During the tunc up of tho transmitter it will have
been noted that all adjustmonts have becn carried out with the
"CONTROL" switch in the "CW" position, If, at the conclusion
of the adjustments it is dosired to transmit. MCW signels, the
"((CNTROL" switch should be pleccd in tho "MCW" position. The
carrier will ncw be modulated by mzens of an internal tone
generator vecuum tube oscillator which generates an audio fre-
quency noto of 1000 cycles, This modulates thg carrier and
produces a cloerly distinguisheblo notc at thc site of the re-
ceiving stetion, It will be found thet tlercadings of the meters
will rcmein approximetely the seme as was the c¢as¢ when the unit
was oporating on Cw, though the recading on the Meter when the
switch is in the position msrked "ANTENHA" will be somewhat lower
due to the decrcescd power engondercd by the uso of grid
modulation,

3.8 OPERATICN ON TFLEPHONE,

If it is dcsircd to operate tho equipment for\the
transmission of radio-tolephone signals, the "CCNTROL" switch
should be pleced in the position marked "PHONE" and theo specch
trensmitted by tho use of the monophonc in the »/T Office, The
button on the hrndle of the monophone should be held down all the
time that the trensmitter is hcing used to transmit speech, and
shoul” be relcased when the conversation is over or when it
desircd to recsive. Tho monophone should be held moderately close
to the lips whon trensmitting end carc must oc teken not to
overload ths specch input circuits by raising the volce tco much,
otherwisc scricus diztortion may ocour,

3.9 COPE: ATION FRON THE REMOTE POINT,

If operation of the transmitter is desired from the
romote point, the following prccedurc should be followecd to set
the trensmitter up for this type of opeoration, The transmitter
and the receiver should bé tuned up for the frequency upon which
it is intended to use from theo remote nrint, following the
instructions Ziven in the preceeding paragrephs under the headings
of "ADJUSTHENT". All the switches should then be left in the
prcper positions, with the exception of the "CONTROL" switch which
should be pleaced to "OFF" , The rcceiver should be tuncd to the
corroct frequency for recoiving the incoming signals,
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when it is required thrt the trensmitter shall operate

from the remote point, the cover over the control unit should
be opened ~nd the switch marked "TRANS-ON-OFF" should be
pleced in the "Oi" position, After the dynomotor has run up the
tremsmitter filaments will light and the low powor rectifier
will come into esction of its own accord,  Then the time delay
has operated, and thc second set of pilot lights around the
mein dial become illuminated the indicator light in the
remote unit will indicatc thot the apparatus is in a stete of
readiness to commence trensmission, The monophone cen now be
lifted off the hook in the box ond by pressing the button on
the handle the carrifiiwgen be controlled, hen it is desired
to receives or whe ‘;t' ﬁ;gn has Leen transmitbted, rolsasing
the button will p\”’ nmont on tho reccive 51de and it

the unit so thwt
1 28 to ovzrall
of the monophone,
and is marked
the signal in

¥, volume control,

lﬂvel or to the corroct 'ﬁ;ol ;
The main volume control i¥ fi
"VCLUME", This contrcl ﬂdJu’f' o
both the loudspesker snd tho noMHR
whlch is 1dcnt1f10d as “PBO“? VOi

It must be cleerly understood that the oépratlon of’
the trensmitter from the remctc point is contingent upon the -/
following:- The transmitbter must first have been set up fur the

correct frequency, end must be properly tuncd snd adjustcd by
the personncl in the s/T Oifices, In like menner the receiver
must also be tuned to tﬂf frequency on which it is expected to
roceive signalse If when opening the cover of the remote control
unit it is noticced thot the indicator is showing light, this

will indicetc that the trensmitter is in operation by the /T
Cffice and any attemp’ to operats the unit will only result in
feilure,

It is thereforae, nceessary trat a strist scheduls of
operations be instituted, and rigidly edhsrcd +o 50 that at all
times, whon the equlpmont is nct in ecorvice rnalveors uro 2o
arranged that the cguipmont can bo cpourasced feorm whe rometo point
witheut the necessity of first arranging with the /7 Criice to
h-ve tho cquipment placod in a state of readincss tc trousmit
from the remote point,
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3410  EMERGENCY CPERATION,

If at any time, for emCrgensy purposes, it is desired
that the transmitter shall bc pleccd in operstion .with the lcest
possible delay on emergency feature 1is provided whereby the time
deley may bo decreased from the normal 15 scconds to approximately
4 scconds, without immediate demege to thc equipment, To place
this feeture in opcration, when switching on the transmitter,
if the "POWELR" switch is turned to the left to the positice marked
"EMCY",.The time delay will be cut to about 4 seconds, after which
the power will bo autometically appliecd and transmission cen be
commenced without delay, This will result in no immediate damage
to the equipment but will have the effect of shortening the life
of the 816 rectificr tubes,

Note: On the 1st 30 equipments the operation of this foature
1s somewhat modified that theo "POWER" switch should be turncd
to the left.for 4 seconds end afterwards turned to the "HIGH"
position beforec treonsmission can be commenced,
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SECTION 4 - FAULT TRACING.

4,1 The following section is intended to serve as a guide
to the location of possible feults that may occur in the
operation of the equipment, It is not intended to sdrve as a
"catalogue of the most probahle defects, but, merely to indicate
the more important circuits and the general paths of each through
~ the transmitter, These notes, in conjunction with a ecareful
study of the diagramsend illustrastions in tkis folder, should
emable technical personnsl to trace the various circuits to the
pertinent components, and to localize any troubles that may
occur, Once any component has boen located as being defective
it will then rest with the skill end ingenuity of the operator
to effect a speedy snd permanent repair, During the course
of such a study, it is wcll to refer to the actuel unit as much
as possible in order to locate the exact positions of the various
components, It must be borne in mind that, during the'.course
of such operations as are described below, there exists a nec-
¢ssity of operating the equipment with the safety devices re-
ndered inoperative, 2nd for that reason extreme care should ve
oxercised in the use of test instruments, The absence of certain
readings does not indicate that there is no voltage applied to
that portion of the transmitter but it does indicate that there
is trouble in some form or another, and for that reason con-
siderably more care than usual should be exercised, When conn-
ecting test instruments in the circuit, always switch off the
main power supply before meking any conncction, and precautions
should be teken to avoid lemage to the test instruments. The
following are the general paths to follow in chccking the cir-
cuits of the transmitter section of the equipment,

4,2 FILAMENTS AND PILOT LIGHTS WILL JOT LIGHT,

Check:

a) That the complete equipment is connected to a source of
power, either the batteries or the ship's mains,

b) That the trensmitter unit is in pbce in the cabinnt, snd thet
the snatch plugs are making good contact at th: rour of the.
unit,

¢) That there is voltage applied from the battery (or the power
supply unit rectifier) snd that there is voltage at tha
various "snatch pluzgs" through the unit which ars designated
as "24 V" on the diagram,



a)

4.3

fa)

b)

o)

o)

£)

4.4
2)

b)

a)
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That when the "CONTROL" switch is pleced to any of the
"OH" positions (PHONE, MCW, and (W) that the relay E2

_closes in the power supply unit, e

D

Thet none of tho fuses in the power supply unlt are blown,

FILAMENTS AND PILOT LIGHTS LIGHT BUT THERE IS NO OTFER SIGN
OF.'OPERATION. .

- vnat the aerial tuning unit is in place and that the
snatch plugs end gate switches' are making good. contact.

That the cover is on the rectifier unit and that the gate
switch on this unit is meking good contact, and that if the
cover is not in place, that the lock switch is pulled forward.

That the rectifier tubes are in the sockets and that the
anode ceps are attached to them, '

That the meter switch is in the correct position for the recding
required and that the moeter is operating.

Thet the keying relays end the antenna changeover relay operate
when the key or the monophone button is pressed,

That thore is a crystal in the socket and thet the "CRYSTAL"
switeh is turned to the correct position, if the transmitter
is being operated on crystal control,

SET WILL OPERATE BUT TWERE IS NG INDICATICN OF LC«0OING INTO
TH® ANTEINA,

Check that the antenna is connected to the sebt 22l that the
antenna exchange board, if one is used, is in the coirect
position,

That there is an antenna connected to the antenna insul=ator,
and that all leads are comnected through the length of the
trunks,

That the "RANGE" switch on the antenna section of the transmitter
is not set to the wrong renge for thoe frequency in use,

That the spring comnoction at the rear of the antenna section
of the transmitter is making adequate contact with the stud
at the rear of thﬁ sonhanna.unit,



a)
b)

c)

d)
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FL ASHOVERS OCCUR WHEN THE ANTENNA UNIT IS BEING ADJUSTED.

Turirfhe "POWER" switch to "LOW" and proceed with caution,

Check that there is no foreign material in the plates of
the variable condensers in the antenna unit,

Tune the transmitter to some other frequency; and check if

the condition still exists, . If the flashovers still persist
the ytrouble is not a function of frequency, If the fleshovers
do not occur on the new frequency, try a frequency near the
frequency upon which the flashover occurs. This will de-

. monstrate if the cause of the flashover is improper antenna

length for the frequency upon which the transmitter is being
worked. In such cases the antenna will usually be too short,

Check that there is nothing intermittently feuling the
antemma or the lead-in, ‘

MOTOR SECTION OF THEZ DYNAMOTOR XUNS BUT WILL NOT COME UP TO
SPEED,. _ : |

e+ o S oo oo s [ESTI. -
-

Check that the volta:ie across the starting coil of the

starter relsy is at least 20 volts and that the voltage acrouss
the delsy relay coil is at least 10 volts. If less than these
velues the battery voltage is insufficient to dlose the relays.
If the veltages are correct and the relays do not close, the
springs shouvld be leosened, This condition will, if allowed

to persist, damage the starter beyond repair due to burning out

of the starter resistors which only have an intermittent rating,

Y.
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SECTION 5 - TECHNICAL DESCRIPTION.

g !

5.1 The following section is intended to outline the
general paths of the transmitter circuits end the more salient
features of the equipment. It is suggested that a careful study
of this section be made in conjunctian with the diagrams and
illustrations in this folder, so that an accurate working know-
ledge of the paths of the circuits and the component parts thet
make them up, cen be gained., rn accurate knowledge of the
functions snd locetions of the components of the transmitter
section of the equipment will ensble technical personnel te
maintain the apparatus in first class condition at all times,

5.2 The communicstion egquipment consists of three basic units,
the transmitter-receiver crbinet, the power supply and the
dynamotog set, These three units are interconnected with lead
covered cables, which are instelled to meet the service conditions,
and flexible pluy terminated cables of fixed length, A remote
control equipment is fitted as optional equipment in cases where it
is required thst the transmitter-receiver be worked from a distant

point for the transmission and reception of redic =4elephone signals,

5,3 1INPUT VOLTAGES.

The equipment is designed to operate from either an AC
supply of 115 volts 60 cycles which should be commercially stable
and whose voltage should not vary more than plus or minus 10% from
the mesn velue, In cases where there is & possibility of the
/1tern- ting Current supply being interrupted or where such supplies
4o not exist, the equipment may operate with a battery source of
supply, the nominal value being 24 voltse. To accommodate the effect
of partially discharged batteries of long lead lengths from the
storage battery location to the input of the dynamotor the equipment
is designed to operate from a source of supply thet will deliver &
voltage of between 22 and 23.5 volts to the input to the sterter.
is the sterter will not be pleced more than the distances mentioned
in Sectien 1,11 from the dynamotor, this will ensure thet in
offect the above mentioned voltage is delivered to the input to the
mechine,
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5.1 The following section is intended to outline the
general paths of the transmitter circuits end the more salient
features of the equipment, It is suggested that a careful study
of this section be mede in conjunctien with the diagrems and
illustrations in this folder, so that an accurate working know-
ledge of the paths of the circuits and the component parts thet
make them up, cen be gaingd, 2 n acourate knowledge of the
functions snd locetions of the components of the transmitter
section of the equipment will ensble technical personnel te
maintain the apparatus in first class condition at all times,

5.2 The communicstion equipment consists of three basic units,
the transmitter-receiver csbinet, the power supply and the
dynamotor sets, These three units are interconnected with lead
covered csbles, which are installed to meet the service conditions,
and flexible pluy terminated cables of fixed length, A romote
control equipment is fitted as optional equipment in cases where it
is reguired thet the transmitter-receiver be worked from a distant
point for the transmission and reception of rasdic=-%elephone signals,

5.3 TINPUT VOLTAGES,

The equipment is designed to operate from either an AC
supply of 115 volts 60 cycles which should be commercially stable
and whose voltage should not very more than plus or minus 10% from
the mean velue, * In cases where there is & possibility of +the
{1lternsting Current supply being interrupted or where such supplies
de not exist, the equipment may operate with a battery source of
supply, the nominal value being 24 volts. To accommodate the effect
of partislly discharpged batteries of long lead lengths from the
storage battery location to the input of the dynamotor the equipment
is designed to operate from a source of supply thet will deliver =
voltage of between 22 and 23.5 volts to the input to the sterter.
£s the sterter will not be plmced more than +the distances mentioned
in Sectien 1,11 from the dynamotor, this will ensure thet in
effect the above mentioned voltage. is delivered to the input to the
machine,



The starter employed when the equipment is operated from a
battory source of supply is of the fully autometic type and
incorpeorates within the unit the necessary delay action to allow
the mechine to become fully started in apbout thrce seconds, when
the input voltage is within the limits quoted above,

5,4 TRANSMITTER-RECEIVER UNIT,

The transmitter-recciver unit contains three units
mounted one above the other and sescured to the cabinet by mcans
of 2 locking device on the front panel, These units are from
top to bottom of the cebinet; antenna tuning unit, driver unit
and receiver unit, These units are arrenged so that they mey be
partially withdrawn from the body of the:oabinet for examination,
test or service work, If desired, they cen be completely with-
drewn from the cabinet and plmced on a bench or table, but for
2’1l normal purposes such as the insertion of wvacuum tubes,
crystals, and routine maintajnsuoe work the position provided’ ,
by the partisl withdrawal is sufficient. when the unit has been . ,w-
withdrewn to the normal service position the sliding guide bars
lock in position and hold the unit in this position until the
unit is required to be replaced, A test cable is provided so
that the driver #¥¥otion of the transmitter snd the receiver cen
be operated in this position, On the transmitter driver unit,
the unit will of necessity, only function on the low power stagss
as tho anode circuit elements of the final power emplifier vacuum
tube are conteined in the antenna unit and are connected to it
via a single connection which conneots direct to the enods.
of the final vacuum tube, The comnections between these units
that make up the trensmitter receiver and the rest of the app-
aratus are made by meons of 8 system of multi contact "snatch
plugs"” mounted on the rear of each unit snd the matching counter-
parts rounted on the cabinct, The circuits of the units are so
arrenged that, when it is required that the transmitter-driver
unit is required %o work in the partially withdrawn pcsition,
the unit will only function with the test ceble inserted in the
correct plug which is merked "TEST PLUG FERE ONLY" on both the
rear of the cabinet and the unit itself, Any attompt to operate
with the test coble in any of the other plugs will render the
spparatus totally inoperative as the control circuits will be
put cut of action, Safety switches are provided on the antcnna
unit to remove the high voltage when the unit is withdrawvm so
that those persons opereting the spneratus are protvected from
the effccts of accidentnl contact with dangervus voltages.
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The removal of the driver section of the transmitter effcetually
removes the high voltage from that unit es all the control circuits
erc disconnected s2nd it is therefore impossible to turn on the
equipment unless the test cable is inserted in the plugs, when
matters are so arranged that the high voltage secction of the
rectifier is rendered inoperative, As there are no dangerous volt-
ages involved in the operation of the Receiver, the unit is not
fitted with any gate switches but will also be rendered inoperative
unless the test cebls is inserted in the plugs at the rear.

5,5, B(LER UNIT

o —-—

The power supply unit is designed to mount undsr the
bench or some other convenient location near the transmitter-receiver
unit, The conncecting cables between this unit snd the trensmitter-
receiver unit arc 10 feet in length and the unit must therefore be
pleced not more than this distance away from the trensmitber-receiver
unit, The power supnly unit, which is conteined in s separate shiclded
cebinet contains threce seperate rectifier units, which supply the
various voltages rogquired for the operation of the equipment, Thess
rectif'ier units are arranged sc thet they wupply the voltages re-
guired for the opoeraticn from either of the input voltages specified,
the necessery switches for the changecover from one type of power
supply to the other beinzg incorporated in the units,

5.6 TRANSMITTER UNIT #112-912

Tho tronsmitter unit contains the vacuum tubes and the
associated circuits thot meke up the radio frequency generating
multiplying end 2mplifying circuits of thoe transmitter, From an
examination ¢f the diagrsm of connections in the rcar of this folder
it will bo appersnt that these circuits will consist of the following
vacuum tube linc-up: Mester Cscillator, lst Buffer, 2nd Buffer
and Power Amplifier., All the circuit components for these wvacuum
tube circuits are contained in the chassis, except those that comprise
the anode circuit of the power amplifier vecuum tube, which are cone
tained in the sntemne section of the transmitter, Also mounted on
this chassis is the single vacuum tube used as a modulator when the
treusmitter is .emitting on either phone or MCW trensmission. The
front »anel of this unit cerries the various switches and controls
for the operation of the complete squipment,

-~



27,
5.7 MASTFR OSCILLATOR CIRCUITS,

The following detalled description of the transmitter
circuits is Intended to direct the attention to the mcre noticabls
= 9tures of the c’rcu1t arrangcments emploxed 1n the apparatus.
liaster Oscillator or a crystal controlled 050111ator. ihen
opsratinn as a crystal contrclled oscillator, the circuit employed
is thet of the well known Pierce ty;e oscillator especially ad anted
for service in this type of transmitter, The crystals are connected
between the esnode and grid of the wvacuum tube, with the element
potentials being blocked off from the crystals by means of the cond~
ensers €20 snd C21. When this vacuum tube is to function as a
Kester Oscillator, the tuned circuits consisting of the inductances
L1, L2 and L3 teogether with the condensers €2, C3, €4, C5, C6 .and
C7 are connected in place of the crystal, These circuits are re-
sonated by the first two sections of the gang condenser Cl-1 and -2
The ancde circuit cf this vacuum tube is shunt fed through the
choke L1l and the screen voltage is supplied through the dropping
resisters R3 snd R4, The customary bypass .condensers €17, (€18, Cl9
and €46 erc prcvided on the anode, screen and filament cf the
vacuum tube while Rl is used as = conventional zrid leak %o the
stega,

5.8 1st BUFFER CIRCUIT.

The cutput from the first vacuum tube is fed to the
grid of the lst buffier stage through the coupling condenser €22,
This stage cperates as an apcriodic afplifier whon the transmitter
is operating on the threc lower frequency bands i,e., 1, 2 ond 3
~and on the two hizher frequency bands as a froquency multiplier,
When operating es a tuned multiplier stege it will bo noticed that
the master oscilletor steze hes been switched back to bands 2 and
3 and thet therefore the stage acts as a frequency multiplior,

The frequency multiplicetion is achieved by inscrting between .
the first gnd the second buffer stages, the tuned circuits
consisting oi the inductences L4 end L5 and the condensers €8 and
€9 which are tuned by the third section of the gang condenser Cl-3,
thus changing the stage from an untuned amplifier to a tuned fro-
quency multiplier, The ancde, screen and grid circuits of this
vacuug tubes are fed through the resistors R5 and R11 while bypass
condensers €23, 24 snd C25) are provi‘ed on the various elements.



