CAUTION
IT IS AN OFFENGE TO REMOVE,
DESTROY OR DEFACE PAGES IN

THIS BOOK.
MISSING PAGES ARE TO BE REPORTED

IMMEDIATELY




AMiPFEK 2101-~H

KTAY,

BRCN
5423 A

TYPE

PV500 HM 3
RADIO TRANSMITTER.

THIS HANDBOGK 1S iLTENCED TO BE
USED IH COMJUNCTION WITH BRON.5423

(PV 300 H)M 2 HAYDBOQOK)

Producced by the Electrical
Engineering Department,
HMC Dockerd, Esquimalt, B, C,




Plate No.

1
2
3
4
5
(9
7
g
?

10

LIST OF PLATES

Title

PV500HM3--Front View

Remote Coupling VMechanism--Left Side View
Remote Coupling Mechanism--Front View

clutch and Escepement Plate Assemblies
Escapement--Right Side View

Variable Capacitor Assermbly--Right Side View
VHFA-10 Cable Connectors--Rear View
Excitetion Circuit--R.F. Unit--Reer View

R.F. Unit--left Rear Viaew

RG-18/U Cable Preparation for UG-167/U
Connector (Modified)




TABLE OF ¢ ONTENTS

SECTION 1- GENERATL, DESCRIPTIQIX PAGE
1.1 Modifications 1
1.2 Modification No.. 1. 1
1.3 Modification No, 2 2
1.4 Modification No, 3 2

SECTION 2 - INSTALLATION

W

2.1 Housing of Mechanism - Esquimal]t Drawing 369¢
2.2 Cables required, 3

SECTION 3 - OPERATION

3,
3,
3
3.

[Ty

Operation
Operation of Coupling Controls
Tuning Switches Indicatorg
4 Variable Capacitor Indicators
3.5 Tuning Reference
3.6 "Safe to Transmitn Lock
3.7 Comrnunication between Transmitter and
Remote Coupling Mechanism
3.8 Excitation Contro]
3.9 Use of Frequency Shift Keyer with Transmitter
3.10 Transmitter Adjustment Procedure

AN
LA U R,

o non

SECTION 4 - MECHANICA], DESC'RIPTION

4.1 Power Transmission within Mechanism
442 (A) Motor and Safety Cluytep

4.2 (B) Ecc entric Cluteh Assembly

4.2 (C) Escapement Plate angd Pawis

4.2 (D) Ratchet wheels

7
7
7
7
7

SECTION 5 - TECHNICA]L, DESCRIPTION
== dUN 5

5.1 Preventive Maintenance

5.2 Lubrication

5.3 Safety Clutch

5.4 Adjustment of Paw] Stops

5.5 Replacement and Adjustment of Paw] Solenoida
5.6 Replacement and Adjustment of I\dicro-Switchen

6.1 Replacement of Components
6.2 Solenoid Power Supplies
6.3 Fuses

A,L, 1 11




GENERAL DESCRIPTION

1,1 Concurrent with the present modernization programme underway

' in the Naval Service, the existing PVSOOHM2 transmitters are
being modified to make their circultry adaptable to the later
types of ancillary equipment in use.

The incorporation of the followina three modifications

i will result in the transmitters henceforth being known as
PVS00OHM3,
™ 1.2 MODIFICATION #1

It has become increasingly evident durins the past few
years that 1t would be necessary to fit whip antennae on
H.M.C. Ships. The adaptati-n of existins equipment to whip
antenna has necessitated mndifyine and movine to a remote
point the antenna impcdance matchings network, 1In the former
type of system, the antenna radiated from the position whers
1t left the transmitter resultine in a hiegh loss from standing
waves in the trunking particularly on certain frequencies,

In order to adapt whip antenna to existing equipment, it was
necessary to fulfil the following three conditions:

{(a) To effect a match betwesn the low impedance co-axial
transmission line and the plate tank circuit of the
transmitter., The use of this cable has the advantages
of being easier to install and maintain, as well as
having a much higher efficlency than trunking over a
wide band of frequencies,

(b} To locate the antenna coupling components between the
co~axial cable and whip artenna, permitting the co-

axial cable impedance to be matched to the whip antenna,

{¢) To add and subtract capacitive and inductive 2%ctance \
to the whip by varyinge inductance and capaciéé n AL
order to cause it to resonate at the frequency of the
transmitter, ‘

- accomplish these adjustments from the transmitter,
1t 1= necessary, of course, that they be remotely controlled.

The antenna coupline circuits have therefore been removed
from the transmittsr promer and mounted on a ssparate chassis.
This unit is then housazd at the base of the whip antenna,
Electro-mechanical devices control the rotation of the antenna
tuning capacitor and the antenna tunineg jnductor rotary switches.
The movements of the inductor rotary switches are repeated back
to the transmitter by means of sclsyn generators, thereby
Indicating to the operator the position of the switches in the
remote coupling unit. Repeaters are mounted in the space in ths
tranamitter formerly occupied by the antenna coupling section,
Three lsver control switches are mounted on the front of the
transmitter cabinet directly above the metering panel, The
variable antenna tuning capacitor is driven by a selsyn motor,
which 3s 1in turn driven by s voltage produced by a selsyn
gencrator attached to the antenna capacitor dial in the R.F, Unit.
The amblent temperature in the suppurting base of the antenna 1is
kept at 70 degrees F, by the inclusion of electrical strip
L heaters which are thermostatically controlled,
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1.3 MODIFICATION #2

Some difficulty has been evident in tuning of the PVSOOHM?
due mainly to the fact that on the low frequencies there was an
excessive amount of grid excitation, to the final amplifier;
while on the higher frequencies, there was Insufficient. This |
resulted in the multiplisr stage being de-tuned on the low |
(” frequencles in urder to reduce the drive., Thia de~tuning, in
‘ many cases, resulted in the generation uf harmonics and
parasitics which subsequently appeared in the finsl plate tank
circult end were transferred tuv and radisted by the antenna,
This has been reduced by the addition of a control tube which
1limita the drive to the final amplifier to a predetermined
meximum which may be reduced by a potentiomete- designated
"Excitation" mounted on the front panel of the btransmitter.
\
|
|

1.4 MODIFICATION #3

Transmitter PV50OHMZ2 made no provision for the connecti
of a Frequency Shift Keyer (which is necessary for the utilia-
acion of the equipment on RATT) to the oscillatnr control unit¢,
This has been provided for in Transmitter PVSOOHM3 by the
inclusion of a suitable "jack" on the front of the oseillator
control panel. a three position switch, and a screw driver
ad justed variable capacitor,

()
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INSTALLATION

SWCTION II:

2.1 The installation prncedure for Transmitter PVSQOHM3 1s
similar to that of PVSOOHMZ2 with the exception that consideration
must be given to the installation of the romote antenna coupling
unit in a suitable housing at the base of the antenna, The
design of this housing 1s to be in accordance with Tsquimalt
Drawing No, 3696,

2.2 Aerial trunking is not required in this installation, The
radlo frequency output of the transmitter is fed to the remote
coupllng unit by a co-axial cable type RG18/U, The length of
co-axial cable utilized in installation is not critical but
should be kept within reasonable 1limits as the attenuation will
Increass where excessive lenegths are used, No special precautions
in fittine the co-axlal cabla need he observed, other than those
currently 1in use with co-~axlal cables, such as mailntaining a
minimum radius of bendineg, not allowine metal particles to become
embedded in the polvthene, and installine the cable in such a
manner as to praclude the nossibility of dispnlacement of the
inner conductor through softenine of the polvthens due to
excessive heat, Three multi-core cables tvpe MHFA-10 are
required for the elsctrical control of the remote coupling
mechanism, This c¢able contains conductors for:

(a) Supplying alternating current of 115 volts 60 cycles for
the operation of the mechanism, the heaters and the
rotoras of the selsyns,

(b) The various tunine switches.

(e) Sound power phone communication between the transmitter
and the remote coupling unit.

(d) Suprlying voltage from the stators of the selsyns used
- as generators, to the stators of the selsyns used as
motors,

(e) Supplying power to a 115V 7 watt lamp on the indicator
agsembly through a‘switch on the varlable capacitor
-assambly for the purvose of indicating to the operator
when the varlable capacitor 1s at minimum capacity,
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SEGTION ITI - OPERATION

3,1 The operation of the PV500HM3 1s similar to that of the
PVS0QOHM2 with the following exceptions, :

3.2 The power requirement to operste the antenna coupling
mechanism at the base of the antenna is controlled by a switch
at the left of the control unit panel and 1s indicated by an
amber indicating light located on the same panel, The operation
of the rotary ceramic 'switches in the remote antenna coupler is
accomplished by three lever switches located at the - tup of the
transmitter cabinet, Thece switches are marked from left: to

right as follews:

"R./COUPLING" (Remcte Coupling)
"LOADING"
MANT, TUNE" (Antenna Tune)

The PV500HM3 1like the FVS00HMZ has a total of five controls for
the adiustment of the antenna circuits, The series tune
capacltor C454 has been removed. A manual coupling switch has
been fitted so that the PVS500HM3 has two coupling controls where-
as the PUVS00HM2 has one only, These are Iknown as the "Locsal
Couplins" and "Remote Coupling" controls, Thev are located at
elther end of the co-axial cable; nne for 1link coupling the
output of the transmitter into the co-axial cable and the other
for couvling ths co-axial cable to the antenna network,

The rotation of the remote rotary switches 1is accomplishegd
by operating the appropriate levep switech, Pressure to the left
will cause the corresponding rotary -switch in the remote antenna
coupling assembly to rotate one division in a counter-clockwise
direction, while preasure to the right will cause the switch to
rotate in a clockwise direction one division, Releasing the :
lever awitch, permitting it to return to the neutral position,

will allow repetition of the cyecle,

3,3 The Indicating repeators are located on the right hand side
of the radio frequeéncy unit and consist of three selsyn motors,
Attached to the shafts of the selsyn motors are three dials, which
indicate to the operator the posit¥on of the three switches in the
remote coupling mechanism, They are marked "R/Coupling","Loading"
and "Antenna Tune", Immediately below the threse dials will be
found the vernier dial marked "Antenna" which is used for adjustine
the variable capacitor in the remote coupling mechanism, Through
the use of a s2lsyn generator attached to the vernler dial, the
selsyn motur attached to the variable canacitor 1s caused to take
up a position indicated by the vernier dial, Directly above the
"R/Counlineg® dial i1s locsted the "Loeal Coupling" switch, This

is a manually operated rotary switch which taps more oR less turnsal

in the coupling 1ink and thus allows the courling. link to be
tapped at the correect impodance point to match the co-axial cablz

over the frequenevy ranes of the PVSOOHMS.

5.4 Batween the "R/Coupling” dial and the "Local Coupling" knob
will be found a hole, hehind which 1s located a lamp, By :
rotating the vernier dial marked "Antenna", the lamp can bs made
to "light up" when the vernier dial reads 10~ {variable capacitor
at minimum), Should the lamp light at any other position of the
dial, it indicates the varnier dial has becen rotated with the
power off, To re-sstablish alignment of ths dial with capacitor

e e e i evs o e
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turn the vernier dig] until the lamp lights; turn the power to the
remote coupling unit off ang rotate the vernier dial to read 100,
The two selsyns concerned wil] now be 1in alignment,

3.5 The general procedure for ths tuning adjustments of the
antenna eircuit wiill follow what has been laid down in the
PV500HM2 Handbook, Page 10, Scction 2.26 with the exception of
the adjustment of the series tuning capacitor, '

546 A key operated loeck 1s located at the right hand side of the
o8cillator control unit panel, The barrel of the lock has been
arranged In such a manner 88 to engapge a single throw toggle
switch which is in series with the safety pate awitches of the
transmitter, breaking the primary supply of the high voltage
circuits, This funetions 83 a safety 'lock or "Safe to Transmit

Board", The operation of the transmitter 1s not possible with-

& sound vpower telephone for communication hatween the transmitter
and the antenna couvling unit,

5.8 The nz2ed for increased grid drive to the final amplifier
on the higher frequencies hag neecessitated an additional 807
be fittsd in parallel with the existine 807 driver, However,
Some means of controllins the amount of excessive drive on the
lower frequencies is necessary.. This has beaen accomplished by
the addition of an 807 current control tube, A potentiometer
installed on the radio frequency unit above the range swltch
makes the grid of the 807 control tube more or less pusltive,
thereby effecting a control of the passage of current through
the control tube. This tube is in scries with the screen
Stpply of the 807 driver stage, The potentiometer has been
calibrated and is marked "EXCITATION", An additional wafer
switch "D" ganged to "S 21" (the band change switch) taps
reslstances in or out in series with the potentiometer to
1limit grid current to approximately 40 MA, :

3,9 The modification of the XTAL-MO circuit permits the
introduction st a signal from = teletype Frequency Shift Keye: ,
The previous two position XTAL-MO switch has been removed and
replaced with a thres position switch desienated on the front
panel as "FSW—XTAL-MO". ' :

A JONTS connectopr has been fitted directly ahove the
switch shaft into whieh the output of the Frequency Shift Kayer
may be plugged, To the left 1s a variable capacitor which is
Screw-driver ad{ustcd for the correct drive as indicatad by a-
reading of 2 to 2.5 MA on position "one" of the multimeter,
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3.10 ~ ANJUSTMENT PROCTEDURE

(4)
(B)
(¢)
(D)

(E)
(F)

(G)

Select the correct RANGE according to frequency,
Select the correct colour of RF GENERATOR.

Select XTAL, MO or FSK,

1. For XTAL, adjust RF GENERATOR for minimum oscillator
plate and screen current in multimeter position 2,

2. For MO, adjust RF GENZRATOR to the correct reading for
the frequency as shown on the calibration chart.

3. For FSK, adjust RF GWNERATOR to the approximate reading
for the frequency as shecwn on the calibration chart,
Apply the signsl from the Frequency Shift Keyer; repeat
the adjustment of the RF GENERATOR for maximum reading
of the milli-ammeter 1in vosition one, Ad just the FSK
serles drive capaeiltor for a reading of 2.0 to 2.5 MA
with the multimeter in nosition one,

Ad just the multiplier for maximuwn driver cathode current,

Adfust the driver for maximum erid current tot he final
amplifier, then adiust the "EXCITATION CONTROL" so that

the final grid currént is approximatnly 25 MA, Note that
pos. 5 of the multiplier is now multiplied by 2,

Ad Just P-A condenser for minimum cathode currents,

Adjust ANTENNA cundenser, ANT., TUNE, LOADING, and COUPLING
controls for maximum antenna current (on 0,5 amp. range)
when the power amplifier is tuned and the ADJUST~OPERATE
switeh in the ADJUST vposition,

Switch the ANTENNA METER to the 10 amp, range, awitch to
OPERATE and make adjustments until both of the P.A, cathode
meters recad 240 MA, when the P,A, condenser 1is tuned to
maximum antenna current. With the multimeter on position
5, check that the grid current to the final tubes ias 25
milli-arperes,
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SECTION 4 - MECHANICAL DESCRIFPTION - Antenna Coupler

Mechanism

4.1 This section deals with the transmission of power from the main
motor to the antenna coupling switches and is comprised of four parts,
namely;

(A) Motor and Safety Clutch,

(B) Eccentric clutch assembly,
{C) Escapement plate and pawls,
{D) Ratchet wheels,

4,2 (A) The motor and safety clutch mechanism consists of an
alternating current motor coupled to the safety clutch shaft by means
of a worm and worm wheel, The front end of the safety clutch shaft
is fitted into a bronze bearing in the safety clutch hub, A pin through
this shaft engages a slot in the safety clutch drive plate.

4.2 (B} The component parts of the eccentric clutch assembly are
mounted on a shaft and are driven by the safety clutch., The shaft

is fitted into the safety clutch hub and secured by a set-screw.
Bearings for the shaft are fitted in the back plate and in the centre
bearing block adjacent to the safety clutch, The escapement eccentric
clutch is divided into two parts. The front half or driving section, is
pinned to the shaft, while the rear half, or driven section idles on the
shaft. The drivensectionofthe clutch, when disengaged, is in a
neutral position and is held stationary by the clutch pawl engaging a
detent on the circumference of the driven section of the clutch,
Releasing the clutch pawl from detent causes the driven section of
the cl:tch to move fowards the driving section, being assisted by the
pressure of a spring on the back face of the driven section, The
faces of both halves of the clutch are of a saw tooth design, and their
engaging causes the clutch to revolve as a whole, At the end of one
revolution of the eccentric clutch, the clutch pawl will engage the
detent and cause the driven section of the eccentric clutch to stop
rotating and to become disengaged from the driving sectjon of the
eccentric clutch,

4,2 (C}) At the instant of engagement of the clutch pawl with the
detent, the subsequent motion of the eccentric clutch as a whole is
transmitted to the escapement plate through the connecting rod and
the escapement eccentric. The escapement plate is thereby caused
to make a downward motion and in so doing causes a pawl at either
side of the escapement plate to drag one of the ratchet wheels in a
clockwise or anti-clockwise direction for thirty-six degrees of
rqtation. The escapement plate having completed the length of its
downward stroke proceeds to move back up to its starting position,
and in so doing causes the pawl to disengage itself from the tooth
of the ratchet wheel. Since the rotational force that is used to
drive the escapement plate down and up is removed some degree
before the plate has completed its upward motion, a spring is fitted
between the connecting rod and a pin on the rear vertical support
plate which pulls the connecting rod to its completion of 360 degrees
of rotation.

4,2 (D) The rotation of the ratchet wheels causes the ceramic wafer

switches to rotate a lik-é\amount with the assis_tance of the star wheeis
attached to the switch shaft directly in front of the switch,

AL, 1 o
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SECTION V - TECHNICAL DESCRIPTION

5,1 This section outlines ths preventive haintenance, ad just-
ment and raplacement procedure of the mechanical componanta,

5,2 Lubrication}'

011l ~ 3-GP-37

Grease -~ Norm.a #51 _

Main Motor - 2 drops oil - evory 100 opsrating houré.

switch shaft bearings - grsase - every 100 operating hours,
Swltch Sprocket Wheels -~ grease -~ every 100 operating hours,
Cluteh Shaft Beafings = 1 drop o1l -~ every 50 operating hours.

Worm and Fibre Gear - Graase - svery 100 operating hours,

Solenoid armature shaft Bogey Wheels - 1 drop oil - every 100
| operating hours.

All Moving Parts ¥scapement Plate - 1 drop - every 100 operating
= hours,

Connectins Rod - 2 drops - every 100 operating hours,

Grease or 011 MUST NOT be apnlimd to any switches, solenoid
armaturzs, selsyn motors or fFenerators,

5.3 SAFRETY CLUTCH

'In the avent of any compon:ant of thé eccentric clutch,

€scapement plate, 2scapsment plats pawls, ratchet wheels op

rotary switches becomine jammed, the mechanism would cemse to
function and causs the main motor to stop. As a protection
against this, and to pravent subsequant motor breakdown, a,
safety clutch has been fitted betwesn the motor and the
escapement assembly, The SAFETY CLUTCH 1s a friction drive
type and will permit the motor ®5 continue to rotate though

the mechanism 1s jammed, It 1is necessary that the correct
amount of Iinternal pressure be applied by the spring upon the
pressurc plate of the safety clutch so that the clutch will
neither slip when beine driven under normal conditions nor will

it grip when the mechanism becomes locked,

To adjust the safety clutch, loosen the grub screw located
on the adjusting cap. Holding the drum hub in the left hand, -
adgust the knurled cap to acquire the desired amount of friction,
Surficlent friction must be obtained so that no 8lippage will
‘occur through normal operation. To test the friction, place the
machine in motion bv depressing t he clutch throw-out pawl,-

Place a hand dn t he top of the escapement plate and press down
momentarilv, ¢he elutch should then slip before the moter will
stall,
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5.4 ADJUSTMENT OF INNER 4AND OUTER ESCAPEMENT PLATE
PAWL STCSS

The outer pawl eccentric stops are to be adjusted so that the pawl
driving pin will clear the circumference of the ratchet wheel by a
minimum of .0625 (plus or minus .01).

The inner pawl eccentric stops are to be adjusted so that a clearance
of .005 of an inch should be maintained between the pawl pin and the
inner face of the ratchet wheel detent.

5.5 REPLACEMENT AND ADJUSTMENT OF THE ESCAPEMENT
PAWL SOLENOID

To replace the pawl solenoids, unsolder the wires attached to the
solenoid. Remove the armature guide screw and withdraw the arma-
ture from the solenoid taking care that the armature drive shaft does
not become bent. Remove the solenoid retaining clamp, and the screw
that holds the solenoid. This screw is accessible from the back of
the rear plate. Place the new solenoid in position and secure.
Replace retaining clamp, armature and guide screw,

5.6 REPLACEMENT AND ADJUSTMENT OF MICRO-SWITCHES

Remove screws holding micro-switch mounting block, which are
accessible from rear of plate. Unsolder wires to upper terminals.,
Remove both micro-switchretaining screws, taking care to retain
actuator, ard both clamping plates. Put screws, which should be
through the outer clamping plate, through the new micro-switch
and attach to block by threading screws into rear clamping plate.
Place micro-switch mounting block in position and replace screws.
Having fastened the micro-switch in position, press the armature
of the solenoid in towards the pawl and make certain that the micro-
switch clicks into the'''on' position when the pawl driving pin does
not exceed more than .0625 of an inch from the inner face of the
ratchet wheel tooth. Should the micro-switch click into the "on"
position before the pawl driving pin has engaged the ratchet

wheel tooth, the mechanism will operate and the pawl driving pin
not having engaged the tooth, will leave the ratchet wheel and
rotary switch in the same position, When the exact location of the
micro-switch has been established, tighten micro-switch retaining

SCrews,

5,7 ADJUSTMENT OF THE ESCAPMENT PAWL RETURN SPRING

Too great a pull by the spring on the escapement pawl will cause it to
be difficult for the escapement pawl solenoid to drive the pawl into the
ratchet wheel, Therefore, it is necessary that they be adjusted by
repositioning the spring retaining bracket. Conversely the springs
should have sufficient tension to make the pawl break away from the
ratchet wheel cleanly, without hesitation.

AL, 1
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SECTION VI - ELECTRICAL MAINTEMANCE

6.1 Little difficulty should be experienccd with the maintenance
of the electrical components within the mechanism. That which
will be neccessary will be the normal replacement of defective
compernents, such a2s capacltors, sslenium rcctifiers, switches,

sulenoids, ate.
6,2 SOLINOID D/C SUPPLIED

Thore are two selenium rectificr sssemblies utilized
during the operation of the remote control coupling unit,
Thase ar=s RS1 and RS2 and are mounted at the rear underside
of th= wvariable capacitor -ase, RS1 supolies direct current
to L 39, the clutch trip solenocid; while RS® supplies direct
current to L 33-38, the pawl driving solenoids,

6,5 FUS™3

The PVS00OHM3 has fowr additional fuses, Two of these will
be found immediately above the power suprly on the right hand
side of the transmitter case, They are rated at 10 amperes and
used for the protection of the remote coupling unit and the
indicator assembly. The remaining two fuses are for the
protection of the selsyng. The selsyns, eight in number, are
divided into two groups of four. One group in the remote
coupling mschanism, which has ali four rotors commected in
series across 115 volts 60 cycles, is fused by a 3AG 2 ampere

‘fuse mounted on the front end of the variable capacitor base

plate. The other four sclsyns ars mounted in the indicator
assembly, They are protected by a similar fuse 3AG 2 ampere
mounted >n the front vertical plate of the indicator assembly.
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