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WARNING

OPERATION OF THIS EQUIPMENTVINVOLVES THE USE OF Hiéﬁ
VOLTAGES DANGEROUS TG LIFE. OPERATING PERSCNNEL MUST
AT ALL TIMES OBSERVE ALL SAFETY REGULATIONS. DO NOT
CHANGE VALVES CR MiKE ADJUSTMEKTS INSIDE EQUIPMENT
UNTIL ASSUﬁED THAT THE VARICUS AUTOMATIC OPERATING :~
DEVICIS BAVE FUNCTIONZD PROPERLY.
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TO_INUTREUCHIONS 597

W/T THaw: . JUTRAC TYPS PV-E00H & PV-500L

The following u.eadel instimctions sare to be uned
nlace of those now saking up puragraph 5-10 of section & in the
attached instructions in the case of PV-500L transmitters with
gserial numbers 145 to 175 iacluczive.

5=10 The references below ave tu deewins OL975C a nd the instruc-

tions here are to muaclevert Lhe noten nresentec on the
drawin-. The ouler con’orol number alate 15 sobh shown on

this drawin:s:

(S
(1) ™o assentle suiteh deivin, cnain, dten 6 on drawings

L. Place chuin over usper sorockets 30 that connmctor
with red wark #ill be located bestween n-a unit aad
m—-0 unlit,

<. Before connectin., chain, make ccrtain that all
switches agree and corresaond with  nointer on
selector wheel as indicsted on control number wheel,

158, walch oncrateu

e N P . )
(I1) 7o asseuble /70 diam cuble, iter
ar by means n? the uct-

two condensors wnd the VarLome+
- unting levor:

L, notiate the coudencers amd  the verlonetor by means
of ths hextzon won on forward end of shaft until
all dels reau Zron 32 wo 5% less thon  zero and
mnaintein these osozitions by meuns of  knurled tiwnb
nuts.

«. Plece actualing lever in  extreme clockwise or un-
locked nosition aw chowm on drawing 919?50.

3. This 3/ diwn colle ir in three sieces joined with

counactors (itum D). whis io ot peruit separation
of cable and unwremins Jrom  n-a uait or m-o unit
to oerait removal of these or other unito.

Teke irat olece oo coble  (about SL" Lony) and fix
end in slot of concrol wller at "0 {actuating
Lever o be rotoled somenioril;  to fueilitate
Fusteatn j, wrap . turn clockwise, draw cable %o
ri wh tireoush holea In [lanpge and eriition and
neady oy turnm oo oodbenr s showm in wview DO

F3



Tix securely in slot under anvew (dlem . 3),continue
% turr on Lnside of pulley and draw cown verviceally
tn first connoator. Take gecond alece of cableo
{ebout 70" long), Tir end in courncel uI, acaw aown

and uoniz about ! turn on inside of nulley, fix in
slot under screw, continue } turn on outside, draw

bauck through psartiftion and over idler mulley (fieuw
1) and contiaue throush bakelite Julde to muller

on varionetar. ioply om iaside of pulley and i
in slot under screw, continue one turn on oulsice
and draw wr to zacond cornector. The Lhire piece

oi eubic (awout (0 long) wmust Tlrst be Tixed in
slot oo cortril oJulley at 'C%, wrewsed 4 iurn
ountar-clockrice  and drawm dovm over small voller
in wechenizs: vtaroush hakelite guide to be jolnea at
conpector., Slock is  taken up by adjustmeut of
idler pulley (itea 12).

r

4, [elease all mmurled thumb nuts and onerate.

“o agsemble cable and chain, items 37 and 51, which
wetunte  screv soni't and wmovable zlons by : eans of
seloctor wheols

fi

1. Diotate ull screw saal'ts <o that the novable otonsg
are in the iorverd or clhiennel € position (zez view
XYy,

<. notate selactor shecl Lo axtrene clocikirise ~esitlon,
that iz, woinler om szleclor vh-c should be orae-

- .

A

cisely st merker 4 on outer wnib-oo

S. Uzke _cariain ol above nogitic ;

laver to locwea nosition. I the ol ctor whe Ll is
unt in corract nosition, the cetveting L“Vbr cennot
be moved. Tie whecl and nuaber nlots Doy now b2

removed 1o make the sulley acceusible.

iece of cable (about L9% long), Jix and
in thread hole in o»erinhers of 4 diam sclector

nulley at abous  YEY by throcding through hole end
balling the and, Wran about one turn c¢ounter-

clockvise and craw through holes "F" In nuriition
and connect sith chain {itom T1)  which 1o nlzeend
omyr 10 tooth zorockets and then connecthox
i ol cable {atout Lhe
vm o buck  througsh hole in partition to
irsl suller, rasosed  about | iurn ond
Lot neint YLY by throading through
ﬂ_, ndeT ccroes and ongnoer, wrasulhngg o

event loosconding on scrov.

c‘
T

-
o]
3

H
-
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-

o asgembls choin marked itom L on draving:

(Iv)

=1

H

bled by freeing link in ladder

Thls cnein is asser &
: “ter assenmbling.

choin and wrezeinz back in place &l

It st ba ncted that on acewnt of reverse direc-—
tiva of driver, channel numbers reverse from those

e

shovm in vieuw XY.

Figure 94, which is actually = copy of drawing 919750
referred to cbove, will be found after flgurc 9 in the plates
locetzd in the centre of tale book.

Cronadicn [LRCAT Camnen,
Jonhraanl, hupust la, G341,
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SECTION "A™ « EQUIPMENT GENERALLY

GENERAL

The complete equipment provides for c-w & i-cew
telsgraphy on beth low and high frequencics, and is
Erimarily intended for use in small qusrtcrs, on Haval
vissels of low tonnage such as mineswespers. It, can,
however, be used with squal facility ovn larger vessels,
or aoshore, and the low-frequency and high-frequeney
tronsmitiors included in the equipmznt may bs used to-
gother or separately. The equipment as & whole ism
interded to fulfil all provisions of spseification N-40
of the ilaval S:rvice, Department of Naticnal Defence,
ecvering this equipment.

COMPONEXTS UNITS & WEIGHTS

The complete equipment includes the fellowing:

(1) Low-Frequency W/T Transmitter BV-500L (86795)
(2) High-Froqusncy W/T Trensmitter PV-500H (86790)
(3) Two Rotary Converters, cach with autometic
counter-enf starter, push buttans for
remote centrol, transfer switch end filter unit,
(4) Two mani-ulsting keys.
(5) Cne set of valves for Low=Frequency Transmittar,
(6) One set cf velves for the High~Frecucncy Trans-
nitter,
(7) Ons set of 4 erystals for the High-Frequency
Transmitter.,

The rctory ceonverters sre supplied as speeified to
operate from a ship's moains voltage either 110 or
220 volts d-c., The crystals are supplicd ground and
adjusted to four specificd fraguencics.
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Uimensizns and "eights (Comrpletely Assemblod)

Low Friquency Transmit<zr §'8" high oversll
¢'x" wide evorall

272" duep sverzll
arproximete weight 855 1bs,

High Freoqueney Tronsmitter 5t high overall

2'113" wide cverell
1'11" deep sverall
aprroximate weight 650 1bs.

Rotery Converter 161" high oversll
223" leng overall
4" wide cverall

aprroximate weight 30C 1lbs,

The Low-Frequency Trensmi
sections and vhen strippe
has overell dimensions &'
111" deep.

ttir is sepaorable into two
¢ for shipment cach scetion
2 nigh x 2'4" wide x

Power Demand

the two transmittors are each d:ssigned for use with

100 to 120-Volts 80-c;cls: single-phase supply obtsained,
in this instancc, from ths rotary converter working cff
the d-¢ ship's mains. The epproximate demand from the

meing is os follows, whon supplying the filoment

of beth transmitters znd the plete supply of ons trans-
mitter ond when trensmitting on c-w.

Standby  « both transmitters tegether 11 amps at 110V.d-c.

(filaments only) 6 amps ot 220V.d-c.
"Key up" - Low-Frsquency Iransmitter l4tamps at 110V.d-c.

ineluding filaments of high-

frequency transmitter % omps ot 220V.d-c.
"Key up" - High-Frequency Transmittor lisemps ot 110V.d-c.

including filaments of low=

frogusney transmitter. 7%amps at 220V.d=-c.
"Key down"- Low-Frequency Tronsmitter ¢6 amps at 110V.d-c.

including filuments cf high-

frequency treansmitter 13 emps 2t 2Z20V.d-c.
"Key down"- High-Frequeney Transmitter 26 amps 2t 110V.d-c,.

including Tilements of low-
frequiney transmittor 13 amps ot 220V.d-c.
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In eddition, an intermittent ndded drain of 4 BmpPEros

ot 110 volts d~c, or 2 amperes at 220 volts dec is tnken
by the heaters in the transmittors when the ambient temp-
sraturz is low,

When transmitting on i-cew, the "kay dovm" power do-
mand is somcwhat less than the abeva figures,

If the equipment is used anshore where 110-velts €0=cycle
enerygy is often available, and the converters are not
used, the power domand is ns follows, at 110 volts.

1
w
>
(e}

Stand by - Low-Yraquency Transmitter
HigheFroquency Transmitter

Viha
325 Veie

"Key up" - Low-Frequency Transmitter -
High=rrequency Transmitter

L)

80
0

7 '.l’\.l
8EQ V.A.

-

"Key dovm"-Low-Frequency Trensmittsr - 2000 V.A.
digh=Fr.quency Tronsmitter - 1970 V.i,

2=4 Valvaes required

Low-Frequancy Transmitter: 3 type 810.
2 typs B724.
1 type 607.
1 type 5Z3.
High-Frequency Transmitters 2 type 810.

5 type BO7,

1 type &V8.

2 type VR-150-30.
2 type 8724,

3«0 ELECTRICLL CHARACTERISTICS

3=1 Power Cutput

Each trersmitter is capable of delivering (on c-w)
at least 500 watts of r-f energy to the ontenna
cireuit on eny frequency within the spocifisd bends.
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The actual power deliverad to the antenna proper

is dependznt on the constants ¢f the antocnna. In
the ease¢ uf the high-frequsncy transmitter, ot

least 300 watts of ref cnercy can be deliversd to

2n antsnna which is sen51b1f non-reactive ond hos n
resistencs =0 chms, on any fr.oquency within its band.
In thz case of this low-frcqucncy transmitter, with
an antenna equivalent to o capaeity «<f 0,001 uf,

nnd resistances 10 to 12 ohms, at least 500 wotts can
be delivered tc the antenns proper ot the upper
frequency in its band (500 ke) and 2t laast 300
wotts at ths lower frequsncy (100 ko),

frsguency Ronge

Low=Frequeney Tronsmitier - 100 to 500 ke {3000 to 800 metres)

Eigh-rreguency Tronsmittor - 2
1

2 tc 11.0 i
(135

.
36 o 2l.% mitres)

Zreh transmitter is capable of prz-ndjustment to any

four spet froouencies in the specificd bands, thesse four
freguencics lying in the bond without eny nccessary
rclation between them. Szlcetion of any priset frequency
is eorrizd out by s four-pcsition wavechange mschanism
which alters the various circuits as regquired,

Frequency Controi

Low=Freoguoney Treansmitter - master oscillator.

High " " -~ mastsr cscillator or erystal
centrsl,

intenna

In the e¢nse of the ngh-?req sne
tuning and coupling cirecuits permit adjustment for maximum
power over the whele friqusncy band. The tuning circuits
arg arrangsd to sllow edjustmont to on antenna whose
prarént constants rangs botween (1) n enpncitive roactance
of 80C ohms and rssistance 10 ohms con th: lower frequencies
and (2) and inductivz rsocctance of 1000 chms and rasistance
150 ohms on the highsr frcogueneizs. .ntonna constonts
within the limits given atave can usually be obtained by
adjusting the antenna length to that which is arpropricte
te the freguencics scleetsd,
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In the case nf the Low-Frequency Transmitter, the

antenne tuning and eoupling cireuits allow r.djustment over
the whole frequeney band, to an antennn whoss apporont
capacity lies betweesn 0,00022 nnd 0.001 uf, crd

apparent resistancs 4 to 12 ohms. The lower value

of cepacity ropresents aprroximatsly the minizum antenna,
such os may be used on smoll vesscls of the minssweepor
class, i.¢., & four-wire flat top aprroximntely 54 feet
long and 35 fest obove the main deck. The higher volue
of capacity reprosents epproximately the maximum antenna
such as may be uszd on very large vesscls or ashere at

a fixed lccation.

Rotory Converters

The two rotary converters ars of semi-enclosed, protected
construction. Zach machine is rated at 2500 Vede, and
delivers 110-velts 80-cycle single-phase a-c nt full load.
The machines ar: provided with ball vearings and run at
1800 rpm. For ecch machine, there is provided an

automatic counter-emf starter, with push button station

for remote control., An enclosed switch is also provided to
select the one machine or the other as power supply. Zoch
machine, with its starter, is supplied as recuired for 110
or 220 volts d-c ship's mains supply. Associnted with each
machine is a small filter unit, to attach to the top of the
frame ond connect to the brushes on the d-¢ side.

This helps mitigate commutator interference,

INSTALLATION PROCEDURE

High-Frequency /T Transmitter PV-500H
Low-Frequeney W/T Transmitter PV-500L

The usual arrangement in small ccbins is for the Lowe
Froguency Transmitter to be at the operator's right
and ths HighFrequency Trensmitter to his left. This
arranpement nesd not be adhered to in other cnses, but
thic sugzgested arrangement is recommended where the
guartsrs srs small,

The two transmitters should be bolted to the deck and

to thc bulkhead behind. This forms a rigid crrongement

and helps support the equipment os the engle of the deck
chenges. The back of the scts should be spaced out from
the bulkhecd by one inch or so to clear all protuberances,
such as rivet heads, piping, ete., which may lie anlong the
flat surface, If the deck is not flat and level, suitable
shims ares required under the legs cor, better, a hardwood
packing strip may bs laid undernesth to level up tha
€quipment,
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The Low-Frcouency Transmittor carries its terminal
board for viring at the lover front., Holes nre
provided in the shield to allow wiring to come up:
from unierncnth.  In nidition, the lower portion of
the eids ehiclds are netehed - nllew the wiring to
P2ss undornuath from the side,

The extornal wiring for the High=frequency Trensmittor
ma¥ by brought through holes at the resr of the sides of
the unit or may zlternatively bo brought up through
heles under the moin terminel ranel. If wiring is to

be brouzht from the rear heles, it is necessery thet
this be completed before the power unit is plaeccd in

the eshinst, Th: small E-reclain insuletor at the

top of the cobinet is to bs conmectsd to the antenna
terminnl sn the recciver. Ths ground stud should be
cornectid solidly to the ship's hull or earth,

Pocormendad gauge end insuletion of the wiring is
rgiven on Tiagrem 88473-:248, figurcs 45 and 48,
which shows a1l connsctions end interconneetions.
The wiring, where lead coverud, should be supported
on saddles, and at places where it enters the set
sheuld be bound to avoid chafing.

Yost heavy cquipment has been dismounted end packed
separately for shipment., It it recommsnded thet
the cebinets be set up and holted in pPlace and

the external wiring run in before the parts are
reéasscroled.  The Low-Fregueney Transmitter has
besn divided into tws szetisns to afford sasior
satry through the eebin doors. Then in rlaca, the
two scutions should be tightly boltsd togsther,

The wvarious narts dismcountod nay bs reassembled.
#irins which has buen disconnscted has boen tagmed
with th: terminnl  numbsr on which thes belong.
cefore ~ssembling any unit intc place, all locse

nuts and serews and other connceticns should be
Tigatenid, and the equipmont inspectzd generally

for demage.  The eguipment sheuld bo hardled corce
fully, =8pseially thoses tarts on ceramic insulatoers,
as they are apt tu break under sbnormal strusses,

Care should bz teken that all external wiring

is corrcet and testzd out, as an e¢rror is somstimes
difficult to trace and may result in damage should
an attempt be mads to epply veltage,
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The rotary ceonvoertors, with their starters,

should e balt:d down. o fixcd rulss eon be laid
dorm as to thelr location, sxcept that they should
b: kent away from lecutions where thers is denzer

of woter dripping on thems  The push buttons assc-
elated with the starters, end th: tws meniruloting
koys, may oz sct up convenicnt to ths *ﬁr'tor. Tha
metallic “ase of the koy sheuld be at ground

potential, This will be sc if ccnnection is mede to
terminil t rathir than torminal 3 on the transmitter,
Cthervise, olthouzh there is only 12 volts on ths key,
thure 1s an induetive "kick" from the keying relays
which can b annaying should the operator come in
corntact with the motallie porticn of ths key.

The antonna lrsd-in should be brought streight and
direcet t2 the lecd-in insulator, vie the antcnna
prounding switch, which should e so loeatcd that
gxciss longth ¢f ceonductor iz aveoided. %hare these
switechen are net nvailabls on the carlier instzllations,
£ flex lead should be improvised to ground ths antenna
when net in uss 2s a protocticn cpoinst lightning., lore
g¢specinlly in the crse of the Low-Frequency Transmitter,
clearances should be as generous £s peossible with no
shoerp bends in the wiring., This will tend to mitignte
corona or flashe-cver as, on the lower frcgusncics with
small ontennne, the voltage is high.

The wavechang: mschanisms will have been partly dise-
mentled for shipment. Their deceriptions and method of
operation are coverad in scction & fellowing this section,
Thise mechanlsms should be sut up oand rdjusted ot the

end of installation bofore commencing adjustment, as the
verious cords nand chains arc apt to interfcre with the
remevel or inssrtien of some of the components,
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uxt;rnc-.l connuctlons butueen thv Lransnlttera,
, antimnag, ete. cte. Por special cuses where
mint ie set up using one transmitter only, or
ing 2 local sgurce of 1l0-velts aw-c, oxternal

nz may he mode using o suitable modificetion

of t 8¢ uxtarnal cennsctions. The terminal designations
arc glven in pararroph 1-18 scetion B, and paragroph

1-2 scction ¢, of thess instructicns.
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NAVECHANGE MECHANISYM

(Ciivrel JIECRIETICH - MEDTHCD OF OPERATICN - MITHOD CF ASSEMBLY)

This mochunism i3 the same in general form and method of
op~ration in both the Low-Friguency and the High-Friquency
Troncmitters,

Zach wavechange switch is srrenged to be cpernted by a
four-positicn sclceting wheel, nnd the various varisble
condsnsers or varioretsrs ore positioned to pre-selected
spcts by an cssocintzd cetuzting lever, Ths actuating

lever has two positions - "1cek" being counter clockwise

and "unlock" being clockwise, If it is d=sired to change
wevelength, the proccdure is to pull out the actuating iever,
move it to the "unleck" position, st the selecting wheel to the
position desired, then move the actuating lever back to the
"lock" position. The operaticn of pulling out the sctunting
laver shuts off the h=t, end restores it when the lover is
rzlocked.,

It will b= observed that attached to each variable con-

denser or variometer shaft is a device comprising a movable
stop, which is set %o cne of four positions by the selecting
wheel, and a group of movable stops or fingers on the con-
denser shaft which can be unclomped from the shaft and sct

to any position with refercnce to the position of the plates of
the condcnser.

As the actuating lever is moved to the "unlock" position, all
condensers move to "zcro", i.e. with the plates "full out" or
2ero copacity., As the sctuzting lever is moved to the "lock"
position, all condensers move townrds maximum, but if the fingers
are tight on the shaft, motion of the condenser proper will
¢sase, but the drum at the shaft end will continue to turn,
winding up = spring within, The tension of this spring kceps

the finger tight ageinst the stop so that the condenser is

held in that position.

By this arrangement, all condensers can be pre-set to any
Pcsition betwsen minimum end meximum cepacity, and as the
actuating lever is moved to its "lock" position, the springa
are wound up to a greater or lesser degrees,




AQ

5=6 [Luring preliminary setting up, the fingers ere all to
be looscned on their shafts. The condénser can then
be rotsted by hand (using the tool supplied)} to obtain
the desirced sctting azainst the springs, bszfore locking
up ths fingers. Each condenser carries a subsidiary
lock which holds it in position temporarily before the
fingers are tightened agninst the stops, so that the
transmitter may be complately tuned throughout to one of
its four fraguencies. After a channel is completely
tuned up, the firgers arc lockad up tightly ageinst
their stops and the temporary locks releasad.

5«7 Briefly, to chenge from one wavelength to another, pro=-
cecd as follows (assuming the four wavelengths have
been set up),

(1) Pull out the actusting lover ond move it
2s far as it will g0 to ths right,

(2) Turn the s:lecting wheel until %ho pointer
is opposite th:e number dosirced,

(3) Liove the actuating lever os far as it willk
go to ths left. At the end of its motion,
it must be pushed into place.

5«8 To set up on any wevelength, in proccss of initial
tuning:

(1) Unleock 2ll fingers from the shafts.

(2) Pull cut the actuating lever and move it
&5 far as it will go to the right.

(3) Turn the sclaeting wheel until the
dssired numbsr appears on the mark.

(4) Move the actuating lever as far as it
will go to ths left.

(5) Zach variable control con now be inde-
pendently rcteted by hand, with the zid
of the specizl tool, agninst its springs.
Yhen the corrsct position has besn found,
lock it up with the temporary disl locks
whilc setting 2ll the cther centrols to
their correct pesition as tuning proceeds.,
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(8) ‘ove the finrers up

against the stops and tighten
them hard ngainst their

sterps,
(7) Release the temporary dial 1cck,

Always s:2 thot the temperary dizl locks arc disenzazad
before attempting to movs tha mschanism,

On the low-frequency transmitter, in srder to pack units for
shipment, the ccble and chrin will heve boen removed and
topged for identification. 4s an aid to reessembling,
drawings 91975 for low=Crequeney ond 31531 for Ligh=frequency
are includced in these inmstructions (Figs. 9 and 37),

¢ reierences below are to drawing 91375 (low frequeney)

cnd the instructisns her: ars to suprlement the nctes presented
; ¢ drowing, The outsr eccntrol number plete is nst shown
his drawing,

(I). To esscmble switch driving chain, item 38 on drawing:

1. Place chain ovor uppsr sprockets s¢ that connector
with red mark will be locoted hetween r=-a unit and
m=0 unit,

2. Befcre connecting chein, make certain that all
switchcs agree and correspond with pointer on selector
wheel as indieated on eosntroal rumber rlate.

(11} To assemble 3/32 diam ccble, item 38, which operates two
condensers and the varicmeter by réens of the cctuating
lever:

1. Rctate the condensers and the wvari
the hexagen knob on forward end of shaft until all
dials read from 3% to 5° luss +han z¢ro, ond maintain
these pesitions by meens ¢f knurled thurd nuts,

cmeter Sty means of

ar
o
<

2. Place z

tueting lzver in extrime clcuekwise or unloeked
positi S

-
c
n s ehovm on Jwe S1575.

3." This Z/32 diam ecoble is in thres rileces joinsd with
connsctors (item 20),  This is to poermit seraration
cf cable and unvrapping from r-o unit cr mes
permit reomeval of these or cther units. Tuke first
plece of cable (mbout 32" lonz) and fix end
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all

catrol pulley at "C" (actuatin- leover nay
stuted momentarily to fecilitrte factening),
%-turn cleckwise, draw cnbls te rizht
nreugh holes in flance and partition ard asply
turn cn pulley as shown in view P4, Fix
seurcly in slot under scrow (itenm 33), continue
F turn on inside of pulley end Grew dovm vertice
11y t= first commsctor. Take second pices of
1= {about 70" long) and f£ix end in csnnector,
raw dewn end apply sbout £ turn on insicde of
rulley, fix in slot under serzw, continue % turn
on cutside, draw back through partition and over
idler pulley (item 12) cnd continue through
bokelite guide to pulley on variomstor, Apply
or inside of pulley and fix in slct under serew,
continue one turn on outside and drow up to

cond connector, The third risce of cable
t 30" leng) must first bc Pixed in slot of
rol pulley at "G", wrapped & turn counter

Sciwise ond drawn down ovar small roller in
nechenism through bakelite guide to be Joined at

nnactoer, Slack is taken up by adjustment of
ler pulley (item 12).

I Wi il
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2y Release all krurled thumb nuts and cpercte,

To mssemble 1/16 diam cabls, item 37, which actuates
screw shaf'ts ond movabls stops by mzans of selector
wheels

1. Retate all screw shafts so thet the movable stops
tre in the forward or channel 4 pesition (sce
visw XYY,

2. Rotete selector whesl to cxtrexs elockwise
positicn, that is, pointer cn sslector wheel
should be rrecisely at marker #4 on cuter
sub-panel diegram,

Se ke certain of sbrve pusiticn by turning
actuating lever to locksd pesiticn., If the
izator wheel is not in correct vogsition, the
tuzting lever cannot be moved, The wheel
ond number plete may now be removed o meke

llzy acecossitle,
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Tske first piece of cable (zbout 50" long) and fix

erd in threcd hele in periphery of 4" diam selcctor
pulley at abcut point "E" by threading through hole
and balling the c¢nd. Wrap about cne turn counter
clockwise nnd drow through heles "F" in partition
and z2pply €0 smell pulle¥ cn screw shaft as shown in
view XY,  Apply about 1 turns befcere threading
through hole and ebout 45 turns after threading.

Fix connoctor (item 22) and sceond piece cf csble
(about 56" long) and draw up to pulley abecve ond
epply likewise, Centinue beeck to ccntral control
pulley, wrap asbout % turn and faston at chout point
"D" by threading through hole and fixing under screw
and washer, wrapping to the left to prevent looscn-
ing cof screw, Connector (item 22) must be loeated
to permit not less than 9" of travel before reaching
pullsy above, thot is, when mechenism is in channel
4 positicen,

assenble 1/16 liam eable marksd item 40 cn drawing:

Pasten end ¢f cable in hele at "F" cn pulley marked
item 13,  After wrapping about one turn clockwise,
draw to small pulley and apply as sbove and as shown
in view XY. Then take end of cable and fasten to
pulley 13 at about the point "G" by threading through
hele end fixing under screw.

9«11 The fcllcwing instructions refer to drawing 91931,

(1)

To assembtle 3/32 diam cable which actuates the four
variegble condensers by means of the actuating lever;

1.

2.

3

Rotate all condensers by means of the hexagon knob

on ferward end of shaft until all dials resad about

3% to 5° less than zero, and maintein these positions
by means of knurled thumb nut,

Place setuating lever in extreme clockwise or un-
locked positicn as shown on control cable asserbly
drawing 91931.

Fasten end of ceoble by pulling through hole at "A",
draw cable tc¢ left end wrap once around forward side
of pulley as shown in plan view of drawing 91931,
and then clamp sccurely in slot under binding screw



(11)

e

&l3

at "B". (It is nzcessary to release thumd

nut in this cose to place ceblc under screw,)
Drew coble o second pullsy from left. Wrap
zreund as showm ond secure in slct under bing-

inz scrow ot "C".  Drow cable ¢ff forward
sics of pulley, wrap on third pulley, seccure
in same monuer et "D".  Toke esbhlz off rear

gids of pulley, draw tc reor side of fourth
pullcy, wrap i turn. Secure in slot under
scraw at "E", complets turn, drawing: czble
off forward side to central ccntrel pulley.
Wrap arcund and fasten sccurely under screws
alternately at "F".  Cable shculd be cnly
tiut, not stressed,

Rzlease &ll knurled thumb nuts and operate.

Te assemble 1/158 diam cable which actuates screw
shefts and movable steps by means of meonual
selector wheal:

1,

2.

Rctate all serew shafts so that all movable
stcrs are in forward or channel 4 positien,

Hetete selector whscl to channel 4 which is
extreme clockwise positicen. Faintein this
pogition by turning actuating lever anti-
clockwise. This lever is interlccked with
sc¢lector wheel and cannct be mcoved unless the
selector shaft and asscecinted switches are in
corract position, The selector wheel and
runber plate may then be romcved to make coble
pulley seecssible,

Fix end of eable ot "K" by threading through
hele and knctting., Wrap around pulley and
draw to right-hand side as shown, wrap 13
turns on small pulley and thrsed through hole
ot "L, Continue 5 turns on cable, then

draw to next pullecy ani eprly in the seme
monner, & turns c¢n insids =nd 5 turns ¢n the
ocutside of pulley. arc must be token in
gach case that movable stops remain in channel
4 position. after applying cable con the four
small pullsys, draw to largs centrol pulley and
fasten at "U" by threading through hele and
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fixing under screw and washer. Fiz caoble under screw
from left so that pull will not loosen screw,

(II1) To asserdle drive choin between r-f unit and switch on
oseillator unit;

The red tooth of sviteh sprocket serves os a pointer
ty rumrers 1, 2, 3, 4 appearing on the back plate of
tha cueillator unit, These numbers refer to the
four ohennzls aud this setting must acree with other
setiings of the mechanism. 4n acjusting screw is
used on this chain to properly fit fer length, This
serew ond square sleeve naturally must travel only
betwzen the sprockets and should elways be replaced
on thc same side to avoid passible variation of setting,
"hen reassscbling or replacing cables, care should be tsken
to keep the cut =nds from unravelling, sny free ends of the
cable should be neatly finishad off by touchinz the ends with
2 drop cf sclder to avoid unravelling and the free ends laid
boek aleong the cobls and sewed tightly with fine wire, This
will insure against slippage of the cable and form & neat
finish.
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SECTION B
oo

Low-Frequency 77/T Treacmitser PV-500L (25795)

CONSTRUCTION AMD LGCATION OF PARTS

The photographs included in these instructions mey be
consulted (fipur.s 1 +g 7) to essist in studying the
¢quipment and locating the parts., The transmittop proper
is in two scetions, which enp ba scpareted into two

erts sufficiently small to pase through smell doors and
Passage ways., Yhen in Flace, the two sseticng 2ré belted
torather to form g rigid sssembly., It ig intended thot
the assembly fit cleose +o the wall or bulkhesd ang ba
bolted to tuikhesd ana deck to cvoid shifting in positien
or undue strains due to the motion of the vessel in o
hsavy scs,.

The equipment is housed in a suitably finished sheet steel
cebinet, pieresd for ventilation, All compenznts are
accessible through the front of the unit, cccess to then
being afforded by removing ths front snizlds. Thosc shiclds
apt to be removid most cften (for chanzing valves, general
inspection, ste.) are fitt:g with guick acting fosteners.
The floor of the cobinct is reised zbove the deck loval

to protict ths ¢quipment from the effset of free woter on
the eabin flocr,

The right-hand ssetion carrics power equipment, with the
heavier componints such 28 transformers ot the botton,

and above, 2ll the radis-fregucney cquirrent with the
exciption of th: antonne tuning inrductances wnd the

mein portion of the wavschrenge operating mechanism, A1l
Power controls nre olss on this sceticn. Ths loft-hand
ssotion contains the antcnna loading induetonccs wnd the acin
porticn of the wavechan-c mechonisnm, The lsad-in ine
sulater is ot the of this secticen,

o O
oy
el
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The redio-fraquency portion of the transmitter consists basic-
8lly of = master oscillotor and power amplifier, utilizing triode
valves supplicd at 2000 volts d-¢ derived from the 110-velts
60~cycle supply, or obtpined from th: rotary convertor or othor
source, 4 rectifier of the hot-cathode mereury-vapour type is
employed, The power cmplifisr, together with its tuning con-
densers and inductonce, is locat:sd on o shelf ot the top of

the unit, and below it is th:masteroscillator with its associsted
components, also on a shelf. These shelves, the top of the
unit, and clsc the lower front shield, are pierccd to cllow
cooling air to snter at the bottom and smerge at the top,

Lir eirculcation is assisted by two fans, one of which circulates
air upward through the transmitter preper, and ths other cire
culates air upward around the sntenna tuning inductances.

These fens only operate when transmitting end not during standby
periods,

4 separate audio-frequency oscilletor is located Just bilow
the master-cscillator shelf. This oscillntor providss the
necessary audio frequency for the production of i-c-w. A
small rictifier of the "dry" type is cmployed to provide low
voltege for keying relays.

The terminal panel for external connections, and pansls carrye
ing various control relays, arc located in the lower section
of the unit, The h-t rsectifier, with its transformers ond
smoothing system, is also located in the lower szction.

At the top of the unit there is a group of four moters clearly
designated which reed:

(1) Filament Line Volts. This meter is providad with
a red line indicating the correet setting.

(2) P-A Cothoda Current.
{3) M~0 Cethode Current.

(4) Antenna Current., This metsr is provided with a
short-circuiting switoh.

Behind this group of metcrs is located a group of blsaders
resistors for the h-t reetifier end the breek-in rsley,
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1-7 . rescessed front pﬁn:l carries ths following clearly
designated controls

(1) & switel for u;lscting cither CW or ICH.
(2) 4 peir of push buttons fcr "ON™ end "ST.NDBY",

(3) Thres pilct lomps, one greon, one r-d, one
ambcr, te indicats filamonts ¢n 2nd which
Treusmittor is in operation.

(4) A filomunt volinge control.
(8) & filament keying-compensator control.

(6) A switeh for selecting cns of three tones
for i-c-w viz: 400, 7C0 or 1000 cycles.

(7) A filamznt control switch,
(8) An overload r:set push button,

1-8 The nctuating lever and sclector whoel of the wavechange
mechonism are locnted tc the luft of 2nd cbove this con-
trol pancl. A fuller description of this mcechonism has
been covered in ssction A paragraph 5 above,

1-9 A sub-pancl at the lower right side of the cabinet carrics
the various rularys and contoetars ineiduntnl to the cone
trol circuits., Tho varisus line fuses gre loeated in
holders just wbove ths main terminal board.

1-10 Matters are arranged so that, should either tronsmitter
be in use, the Pthar moy te brought inte operation by
pressing its O push button. This roturns the cther to
STALDOBY and the pilot lamps light to inaicate the con-
dition.

1-11 The tuned circuits permit setting up to eny four spot

fr;cuunc ¢s in the f'ricuency oond.  Thosu instrusti na
arry calibiation charts, as zn aid to sstting closely

to the desirsd frasqucncy. The fregucncy moy ba further
adjusted =s closely as desired, the limit being the
aceuracy cf the frequency ménsuring dsvice available.
It is intended that ths calibration charts bs cmployed
for praliminary sstting up, and the freguency finally
adjusted with a good wovemstre or similar dovice.
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i full "bresk-in" system is employed. This mnkes use of a

keying reloy vwhosge contacts, crerating in the ground leed

at ths base of the anterns tuning systom, transfer the cire

cuit to thz raesiver intut and control ths carrier, Tre

centact sequince is such thot, upon closing the munipulrting
tns sfer is made just before oscilleticns start, and

upcn <rining the key, the oscillations stoplefere catons

he brenkein reley alsoe enrriss o ol

s& bofsre the others and spsn ofter the

S« Thesg ets are intended te close the cirecuit to

¢lver miting relay, if the receiver in use is so fitiad,

Both master w32illator and power emplifier are keyed together.

Keying is acccrmplished by rencving and opplying hich grid

Troyes

wDy .

trang

bias tc the valves wnich reduces the plate current to zerc when
key is up. 4an auxilisry relay is employed to compensate the
filament veltage as ths set is keyed i.e. to offsot the effce
cf line veltsge regulation on the filament vcoltaze, The
break-in and eomransating relays operate in serics from 1%«
volts d-c chtainsd from a keying rectifier of the "ary™ Lype.
Zither c-w or i-gaw may be emitted. For the preduction of
energy which modulates the carrisr for l-cew, ar audicze
¢scillator is emplcyed consisting of o psntude valve with its
own h-t supply arnd associamted equipment, The generated zudioe
frequency voltage is irpressed on the grid circuit of the power
emplifier, thus verying the effective r-f arive at sn zudig=
frsquency rate, This results in the obtnining of gssentinlly
negative mcdulaticn., Three moduleting frequencies ars aveila
able which moy be szlected ot will, Yhen on e-w this oscillator
is rendered invperative, and when on i-c-w the csecillator valve
is keyed alcng with the radio=frequency valves.

4 single-phase
of h-t for ths
mercury-vapour

delivers 2000 volts d-c.

full-wave rectifier is employed for production
valves. This rectifier enploys two hot-cathcde
valves with eprropriate smoothing system an

It is provided with an cverlond

relay and time-d:lay device which delays applicaticn of h-t until

the filamsnts cf the
time dzley is cf
only when starting ug.
those of all cther

valves have come up to temperzturc., This

ordar of 30 to 45 secrnds =nd is nsicessary
During standby pericds, thase filaments,
valvss, and those of ths coempaniin highefregqueney

"
e

transmittzsr, s re ¥ent at full voltage in readiness for trsns-

missiocn without loss of time.
supplied with het from g smaller ractifier,
vacuum rsetifisr valve end associstad
The hct-cathode mErcury-v-opaur
working from ths ship's meins,

temperature in

& thermostat is crmpleoyed to cut off tho he
reaches a velue of arzpre
te be connected in seric
mains voltage is 220 v

The cudic-oscillatsr valve is

employing = high-

filter ond delivers 500 velts dec.
velves are provided with o heater

which servass to mointain the ambient
the valves cbove its mini-um value,
rmoiocnt

ths vieinity of
gater when the
reximately 75% F. Twa hiater
or parallel cccerding as

5
21ts or 110 vglts dec.
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Filements of «ll valvss sre lit from transformers
arranged with a variablsz transformer or rigulator to
allow thy filament voltags to be 2djusted to the
correct valus, The filament line voltmeter carries
2 rud line indicating th: corrcet setting, Then
this voltmeter indicetss on the rod ling, nll

azetunl Milament veltoges are currect, The filament
transformers carry power taps for 100 and 11C-volts
€0-cycies a-c and the powur transformer has taps

for 109, 110, =znd 120-volts E0=cycles a-c,

Full preteetion is afforded cperating perscnnsl by

means of o systom of scofety switchos onerating when

th: front covers are removed, These switchss rumove
the h-t, . To psrmit the application of h-t with the
covers removed (to seve time whils testing or od-
Justing by the yroper sersonncl), an' auxiliary switch

is incorporeted inside the upper covar. This auxiliory
switch is spereted when the covar is replaced snd this
restores protsction., . switeh is ineluded which
opsrates in conjunction with ths wavcchange mochanism

to shut off the h-t while the frequency is boing changed
from ocne¢ channzl to another. The varisus pover cire
cults nlso carry linc fuses, ond ths main 110-volts

f=-c line carries = main switeh which, when opzncd,
completely azwdens the 110-volts circuits in the unit.
This permits the set to be scrviced without aff.cting the
operation of the cemoarion nigh-friguengy trensmitter,
an suxiliary sviteh is alsc incerporatsd which poermits
application of low powur for =djusting purscsas,

This switzh short circuits a resistor in the- supply to
the main h-t r.ectificr for norme operation.

This Low-Frsguency Trarsmitter is compliote in itsclf
and does not denend far its cperaticn on any componant
in th: comprnion Highn-Freoquincy Transmitter, It may

thus be used <lonz, or ashore, in instzllotiens in-
volving either no hizh-frequizey transmitter, cr onc of
another tirpe, It may clso be ussd cn =ny 110-volts
60-cycle surply whother obtoincd from ths rcetoary con-
verter or otherwiss. Then uscd nlone, it is cnly
n.cissary to rearrcngs the externnl connecticns to
suit,



1-18 Torminnl desipgnetions on main terminel panel. This supple-
ments dwg 90560-4383 (figjurs §).

1&2 = 110-velts 60-cysle supply.

3&4 - flemipulasting koy. Terminel 4 is
grounded to ths eabinct,

05%56 = 1liC-volts ~r 220-vclts d-c ship's

mains suprly for rectificer valve heaters.
FPelarity not important.
7%8 = Interlock terminals to companion
High-Freguiney Transmitter,
¢&10 = Interlock Terminenls to companion
High-Frcqueney Transmitter.
11212 - Pilot lamp circuit from companicn
High=Trogueney Transmitter.
13414 -~ Filot lamp circuit to companicn
Figh=rrogucney Transmittor,
1841% - Jireuit tc muting rolsy in r:ieziver.
1-19 Then this transmitter iz used slonsz, terminzls
9,10,11,12,13,14 arc not uscd. Terminals 7 & 8 require to
b. joined with 2 short jumper. This correctly alters the
interloc cirecuits. :

1-20 'hen this transmittesr is used direcetly from the 110-volts
a~c supply i.e. in locetions not on shipboard, the a-c supply
‘may be connected to terminals 1 & 2 and the rsetificr
heaters run from the szme supply by wiring terminal 6 to
terminal 2 snd terminal 5 to terminel 1.

1-21 The ground connection is always to bs made to the bolt at the
top of the unit. Ths antinna is stteched tc the laorge ine
sulating bushing, and the rzceiver antenna input to the small
insulating bushing ncar the ground terminnl.

2-0  THEORY OF OPHERATION

Low-Froquency W/T Transmitter PV-500L

2-1 The basic theory of operaticn can bhzst bg understood by r:-
ferring tc the disgram «f conncctions 90960-4383 (figurc &).
In addition tec showing schematically the varicus connscticns
end identifying the compenents by circuit symbels, ths dizgran
alsc shows the c¢slor cading of the wire making up the connsetions,
This is of cssistones in *racing the eireuits and clearing fuilvws.
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The basic sourez of radic-Triquensy en2rpy is the master
oscillator. The wvalve V1 cmployed is o <ricde, type 810,
in o parailel-fod circuit commonly known as the "Hartley™,

The oseillating circuit groper consists of the inauct-

ane: L2 ond ths fixsd and variable condonscrs (3, C6, C7 and

c3. The h-t at 2000 volts is f.d to the valve through
choke L1, and dirsct curr:nt is blocked cut of the ose
cillating circuit by condenser Cl. The zrid roceives ex-
citation from the oseillsting cireuit cr "tunk", through
condsnscr C2., Kosistunee Rl is the grid leak, which
serves to produce a working biss on the valve, and choke
L8, in series with the grid leak, exhibits = high ime
pedance to the radio-freguency voltage appsaring on the
grid and thus lightsns the load on thecscillating cire
cuit otherwisec due to Rl. EKesistor R2 in serics with
the zrid, serves to prevent spurious oscillations from
being sot up in the valve. Condonsers C4 ond C6 sorvs
to bypass radic-frequency currcnts from the valve filae
ment to ground.

The comndenser C3, forming part of the totzl capacity of
the oseillating circuit, is a vericbls unit and is fer
fine tuning., It 1s opercted by the wavechange mochanism
so that it takes up any one of four prusct positions

as the mechanism is operstecd. Condenscers €5, C7 snnd C8
arc fixed units, and are connected in cos roquired by
switchcs 813, 3l-%, and S1-8. "With cnuh of thisc ecn-
densers is assnciated 2 small terminel board with move
able links. This allows any riven condenser to be
brought into circuit on oeny or =21l of the feur pcoitions
of' ths wavcchonge switches, This pormits the use of
any combinaticn of the condensers to be sst up.

The oseillating circuit inductaonee, LZ, is tappzd. The
left-hand group of taps, selected by wovechanpe switch
8l1-2, determines the "reaction" i.:s. the proportion of
the tetal r-f voltegs eprecring ucross th: oscilluting
circuit which iz impresscd in r.versed phase on the grid
of the valve, The greater the number of turns in-
2ludcd betweun prid and ground {the blade of 51-2) the
greater is tht grid excitation and vies vursa.  Too
much cxeitation forces the valve to draw a heovier load,
and th2 drive to the power amplifier increases beyend the
allowoble value, In cddition, the emitted fruquency

is not sc stable, Tco littl: excitaticn nives insufficient
drive to the powsr amplifier, with consequent loss of
conversion efficiency. The corrcet top for a Ziven fre-
gquency range is listed in the colibroticn date, or con

be sct by cbservetion of meo plete currcnt and drive,

a§ shown in the adjustment proccdure given elscwhere,
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2-9

Ainy tep con be associatzd with any pesition of wavechensa2
switch S1 2, to permit the ectting to the c-rrect vositirns
correspending to the four caitted frequanciss,

Ths right-hcnd rroup of toms is selscted by wavcehange switch
€l-l, and aetermines the total  indictancs of L2, roguircd
for saeh frequency in use, It will be obscrved that Si-1
shirt circuits the unused turns of L2, wnd that any top me

b used on any of the fcur positions of 51-1.

The purpossz of tapping L2 ~nd selecting th: condensers (N

C7 cnd €8, is to kesp n rezscnably constant L/C ratis throuzh
the vhole fregusncy range. Ths corrcct taps -nd condonsor
corbinstisns te be usad et voricus fregueneizs erz listed in

the calibration dats, Cther then tho list2d valucs mLy scrme-
timces he uszd, but if the inductance is dicresscd and the
coprelty increcscd teo for from the valucs listzsd, ths clreulating
current in the condensors and inductoncs is cpt ta axescd reting
and result in inersas:d lossos. If the inductaonee is incroase
wnd the capacity Zsereased too far from the vnlues licted, the
circulating curr:nt is lew ond the stability of coeillaticn is
impalirzd,

The powsr amplifier serves to raise ths power delivered b7 the
naster oscillator, Tt consists essentially of two triode
valves V2 and VE, type £10, in parallel, Radio-freguency
sncroy from th: master oceillater drives the grids through
ecupling condanser C9. Torking bilas i1s deoveloped in the
grid lsek RE bypassed by cundenser C10. Choke L3 offsrs
high impedence to rodic-fregueney snd this lightens the 1o
on the master oscillater ctherwise dus to R5. Resisters E3
end R4 in the grid circuit serve tc suppress possible spuricus
cscillations.

od

oo~ m

High tension is fsd to th: valves through choks L4, and the
direct current is blocked cut of the tuned circuit by cone
densers Cl3 and 34,

The esscciztsd tuned circuit ceomprisas inductance LB with its
associnted antenna coupling coil, and the zroup of fizzd ang
varizble condensers Cli, <15, Cl8, €17, C18, and C35. Trns
variable condens:zr is for fine tuning and is moved to its pres
positicens by th:s wavechansze mechanism, Thz z2orrzct combinati
of fixsd cendensers end the correct tap on the ccil L5, arc
s:lected by the wavechange switches $2-1, SZ-2, $E-3, S2-:,
S&=5 in similar fashion to that con the me-o, and ths corrset
antinne coupling tap by switch 52-3,
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As in the crse of the mester oscillator, cny coil tap
tnd nny combination of esndsnsers my be solzeted for
eny riven Iriquincy in accesrdancs with the eclitration
data, 50 that o reascnably eonstant L/C ratic ray be
2tteinzd throughout the froquoney ranzz.

The coupling coil is arranged on the sutsids of L5 and
is in th: antenna circuit, By veryinz thz number of
turns included in it, ths coupling  to ths antenna may
be veried. Ons end of the socupling coil is connseted
through antenna ammeter Y and its short-circulting
switeh $-3, and throuzh the contacts of treskein relay
1 teo ground.

v

The loading system is located in the left-hand soction
of thy unit ond consists of 2 group of thres loading
coils 112, L13, and Ll4, togetnor with the variemeter
Lll, =ach of thuse coils is tapred ana the correct
taps mey be selected by the wavechange switches 315-1,
£15-2 and £l5.3, Unuscd turns on the ecils arz shorte
circuited te avoid "dead end turn" :ffccts and any
perticn ¢r all of eny lcading coil may be brought into
us: on any frequsney. Ths variometer L1l is for fine
tuning and is rotated by thewavechange mechanism to its
presct adjustment. Sufficient inductenc: is included
in the loading system to resonete to any entenna of
apparsut capacity 0.00022 to 0.001 uf, cver the froe
quency ranse 100 to B0C ke, The teps on the inductances
are crranzed so that a smooth variation of totel in-
ductanc. may be obtained with the aid of the vario-
meter, with gencrous overlaps. Thz hisher inductance
coils are "banie™ wound in order to conscrve space and
yet kscp lusses low,

The master-cseillator and power - amplificr valves are
xoy.d by mzans of o bias blocking errerngement.  The

h-t circuit carries a group of bleeder rcosistances Rlz,
R13, Xl:, R15, R13, R17, k13, The filemoant riturn
circuits <¢f ths m-o and p-a valvss arc carried, through
cathods currcent meters k2 and 3, to e tap on this blceder
at the junctisn botween k16 and R17. Th¢ power contact
cn brsak-in rolay El shert-circuits R17 and R18 thus
grounding the cathodes, Under these circumstances, the
m=c 15 ablz toc oscillata, If the key is up, R17 =nd

E18 wr: not short-circuited, and a porticn of the h-t
appears seross them. The cathodcs of the valvse core
then at a rositive voltage with respect to Iround, so
that the zrids nre at a correspundingly nsgative veltege
with rsspeet te ccthoede end the m-o valve is praventad
from cscillatinz. The pe-a valves, havizs o high nsgative
tias, uraw little or no plats current.
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" by resistcrs RS ond R10.

2-16

fondonser €29 ond rosistor R19 scrve to mitizate sparking =t |
the rilay contacte and keying surpos.

Thz breck-in relay earrics thres scts of contacts which operato
in o dofinits scguencs.  “hin ths relay closes i.e. whon the
sy 1s down, a pzir of contacts {connected to torminals 15

and 18) are shorted and mute the rzceiver through its auxiliary
rzlay. Next, the rscsiver contacts close, short-circuiting

the recciver input. Last, the power contacts close, cousing
arrier to appsor. "hen the rclay opens the reverse ssquonce

tokes place, the currier disappearing first before the ro-
zeiver is rendcred cperative. Ths arrangement thus permits

full "break-in" ¢r cutomztic antenns changscover opsration.

for the production of i-c-w an audio-frequency tone generator
is employsd. It consists essantially of o pantede velvs VB,
type 207, in =n cscillsting circuit comprising tronsformer

7¢ and condznsers C2:, (25, C28. -y m2ans of switeh 4,
thise ccndensers cun bs s:locted in cormbination to give fra-
guenciss of 100, 700, or 1000 cycleseper-s.cond. Ths sccondary
of the transformer, toz:ther with resistor Rl1l, is connscted
in ths grid circuit of the power-amplifier valves so that the
audio fregquency is imprzsscd therein, varying the grid voltage
at an oudio-frequency rotse and thus medulsting ths carrier,
Switch $5-1 short-circuits this transformer and resistance
when c-w transmicsion is desired. Ceondenser C23 blocks the
d-c plets voltasc from ths grid snd the "reaction" is governed

Hizh tcnsion, at 500 wvolts, for the oscillating valve is
sbtained from o singleephas: fulle-wnve reetificr employing o
high-vacuum rectifier valve V4 (type 523) supplicd by
transformer Tl which is tapped for 100, 110 and 120 volts.

The resulting d-c is smoothed in condensers Cl9 and €20, and
choke L6. R8 is a blesder rosistor, and th: screen of the
sscillating valve is supplisd through resistor R7, bypassed by
condenser C2l. Hesistor R8 provides cathede currint bias for
the valve. When on i-c-w, the a-f oscillator valve is keyed
along with the m-o and p-a valves, using the samo bilas blocking
arrengsmoent. ¥vhin the key is up, i.e. Bl open, the grid is
negetive with raspsct tc the cathode by that portien of the
2000-volts h-t which appssrs acrcss resister R17. The valve
is thus unable to cseillate.  “hen the key is dovm, i.e. El
closed, th: catheds is groundsd and the valve cscillates.

Yhen c-w is desired, S$5-2 'is operated, opening tha 110-volts
a-¢ supply to traonsformer Tl. Switchss $6-1 and 55-2 are
ganged to operats together., The filoments of Vi and VO re=
mein cn when on c-w trensmissicn to avoid the nacessity of
waiting until thz valve haaters come up to tempsrature.
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2-17 High tension for mes end p-a,at 2000 volis, is obtained
from a singlc-phase full-wave rectifier employing hot-cethode
mercury-vapor tubes V6 and V7 (type 872.). Those are
Supplicd by power transformer TS5 which is tapped for 100,
110 and 120 volts, and the rosulting d-c is smoothed in
choke L7 ornd condenser C30. The negative-rzturn circuit
ircludss an overlond relasy E? which can be risst by
pressing o butten on front of the unit., Chokes L9 and
L10 in the plate circuit of the rectifisr valves, serve
to mitignte interfersnce in th: receiver due to possible
transient sseillaticns in the circuit.

2«18 The filaments of the m-o aund p-a valves are lit by trans-
former 73, which also supplizs heater current for ths tone
cenerator valves Vi and V5. The rectificr velves V6 and
V7 er: supplicd from transformer T4. Doth these  transe
fermers are tepped for 100 and 110 wvelts, and are supplied
from the linz threugh varicble transformer T7,., This
latter scrves to adjust the filamcnt veltages te their
correet valus, cs indiented by means of o red line on
voltmiter M4e In seriss with the filamont lins is the
varinble resistor R22. An auxiliary relay E2, working
in cenjuncticn with th: keying reley %1, short-circuits
this resistor so thot when the lesd comss on the 110-
volts line =znd its veltage tends to fall, the filemont
voltezoe 1s kspt reasoncbly constant. ~ gresn pilot
lomp F1 is 1it whensver tho filamenis are cnergized,

2-19 For the cperation cf the keying relays, a small
magn-sium copper«sulphids rectificr CU=-1 is employed.
It is supplied by tronsformer T€, which carrics primary
teps fer 100, 110 ond 120 volts and thres secondery
taps to cffsot effects of azsing in ths resetifier.
The rectificr dolivers ecpproximately l2-volts d-c,

2-20 Assccisted with the hot-cathcde mercury-vapcur rectifier
velvis is o pair of heaters R20 and RZl. These serve
to r-iss the ambisnt tempersture in thz vicinity of

the volvss to approximately 75° F, in order that the
condenssd meéreury tomperaturs does not fall too low
under comditions of low room temperatures, cr whils the
¢quivmznt is idle. These hoatsrs ere governsd by
the tharmostnt E8 which opens the circuit for tempera-
turas sbeve 75°F, Thise hzatars are permanently on the
ship's d-c mains oné are protected by fuses Fl. In
inst=sllations wheres the shin's d-c moins ars ot 110
volts,ths heatirs er. connected in porellel. In
curtain cases, where the shin's nains arc ot 220 volts
d-c, thay requirs to be reccnnectsd sc ms te bz in
scrics.
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’!5 =21 Two eeolinzg fans are employed, which run cnly while het is
¢n the set, One of thess direets a stream of zir into the
antinne loading scction and ths ¢ther upwards throuch the mec
mnd p-r ssctions, Thizc serve to improve ir ecirculation
3nd ¢arry away the heant generatud during long pericds of use.

€=-22 The hot-cathede mereurys-vapour velvss rcoquire o time dczley of
30 to 45 scconds, after the filaments are lit, b=<lore h-t is
applied. This is acecmplished by relay E3. “hen the fila-
ments are lit by monipulating switch S13, o small heater in
the nsserbly heats g bimztallic strip which, whin warm, bsnds and
complstss a contact to the holding coil of r:lay Z2. This ceil
closes = contact which permits applicaticn of h-t and at the
somé time cuts off ths hester and allows ths bimctallic striv to
restorc to its normal position.

2-23 The zquipment is brought into operaticn Ly closing switeh §13,
providing 812 is alrendy ON. A1) filaments light up, and 30
to 45 sseunds later the tims delay reclay E3 clcses. At the
sams time, keying veltage appears. After B3 hes closed,
pressing the ON button of switeh 8§14 energizes rzlay E4,
which closes and locks ¢lectrically. A& palr of contwcts cn
B4 is arranged to cpen the circuit.to the eorresponding relay
on the cormpanion high-frequsney transmitter, so that if it is
net on SIANDBY, its het will ba remcved, This arrangemsnt
fl’ ensures that h-t is not on both transmitters at the same time,
. Yhen T4 locks in, it ean only be unlocked by prissing the
STLNDBY button of switeh 5§14, or by pressing the ON button
¢n thr companisn high-frequoney transmittar,

2-24 ¥hsn T4 is energized, the main power contactor 05 closes and
epplics line voltcpe to the powsr tronsfermer TS, and h-t
Lppeears. The eguirment is then ready for keying., 4 red
pilot lamp P2 lirhts on this and on the compenion highe
frequency transmitter tc indieate the cendition., :n amber
pilot lamp P3 lights when the high=frequency trensmittsr h-t
is on, hsnes the srerator ean ascertsoin at o glance vhich
transmitter is in operation, The filaments remoin on at
21l times that switch 513 is closad,

2=~25 The various protoctive switches are in the ceil circuit of
contactor E5, E5 will cpen, if closed, or fail tc close if any
of ths switches S8 or S10 are op&n. These switches ars clesad
cnly if all front covers ers in place, Likewise, T5 will cpen
if the overlead relay 27 has tripped. Switeh 87 is also in the
circuit t drep cut F5 and remove h-% 25 the wovschange mechanism
is moved from sng pesitisn to the other. Switeh S5 allows het
to be epplizd with the ecvers removed for ndjustment purposes,
It is closzd by hznd to permit this, but it is <penzd to rost-re
protection when the covers are r:placed,
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2«26 Tho main 110-volts m-c line ig protected by fuses F2,
the filament cirecuits by fuses ©'4, and the het r.:tifier
cirecuits by fuses Fi. /. main switenr 312 is incluied
to ellow the whole tronzmitter to be made "+4.-4" fap
inspection, cleening, ste, withsut the niezozity of
shutting down ths companion high-friquesncy trrauister.

a rosistance R23 and o sherting switch S$6.  This switeh,
whan opsned, ruduccs the het to nllow preliminacy
adjustments to be made without denger of sccidonta)l

heavy overlaads, The rssistor limits ths current in

the powsr transformer to a safe valus, "hen proliminary
adjustments ars complete, this switch rmay bz closed feor
normzl cperation or to make final adjustments,

2-27 In the primary circuit of the h-t Fower ftranziovoacr is

=0 ADJUSTMENT FRCCEDURE

Lew-Frcquency ™/T Transmitter PV-500L

3-1 Lz2fore procecdibg, the constructisn and msthod of
operatien of th: wavechenge mechanism should be carse
fully studicd., This mechanism is dcscribed in deteil
in a separate sactizn. It should be nctzd thet the
mechanism operates switches S1, $2, and 515 dirsetly, but
the variabl. condsnsers C3 and C1% and vericmeter L11
ar: cperated by special mechanisms with movahle fingers
which come egainst stows which 1imit the mcticn of the
shafts in accordance with the position of the fingers and
stops. it should also be noted that the shalts carry
disls, and a locking deviece to hold them against the
springs within the drums whil: setting ug. Thz feour
fingers should be unclamped frem the shaft to Fermit
rotating the shafts (against the tirque of the springs)
for gquick adjustment. ¥hen the correct sztting has
leter been found, the shafts arc temporarily leeked
up, and when cll adjustment on any ong frezeusncy is
complite, the fingers may then bs tightensd aroinst
the stops end the temporary lecking removed., 1% is
good plan to note the dial settings in cass the snafts
are disturbed by locking up. If th2 equipment is shippasd
set up to its feur freguencies, the condensers will have
been locked up to the correct srots, ss that the dinl
settings should bs car:zfully noted for futurs r-fercnce
bellore unlocking the fingers.,
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T is a2ssumed that all wiring to the s-c¢ and d-c supplizs,

nd %o th: companicn high-froguency transmitter, and ~11

cther external wiring is chocked nnd correct. Thig «lso
applizs to any components which have besn r.moved for shipw
ment and subs.quently roplac.d. It is also recemmended that

the cquioment be gons over penerally for parts which nay nove
tesn misploced or broksn in shipment, and nlso to tighten up
2ll ser.ws, ccnnections, e¢te, which mey have come locse,

fefore applying eny veltage from d-c or a-¢c line to the unit,
meks sare that the resistors F20 and R21 are connetsd in

serics for 220-volts d-c ship's mains, or in parsllel for

110-volts d-c ship's mains. Failure to verify this ma. r
sult ir hlowing the fuses or in burning cut of the resists
cr in thelir genereting insuflicisnt heat.

e
@
-
rs,

“zfare applying any woltage from d-¢ or a-c¢ line to the unit,
all transformers must have their primary taps correctly s.t,
The retary converters supplicd with the egquipment deliver
arproximately 110-velts 60-cyeles n-c on full load whan the
ship's meins voltage is 110 cr 220 volts d-c, os the case may
bz, If it is found later that the ship's mains voltoze is
lewer or higher, the mechins will deliver a correspondingly
higher or lower vcltage, If the ship's mains voltege cannct
be adjustsd to 110 or 220 volts d-c¢, the a-c voltage d:ilivered
by the rotary convertsr should be messured. The no-1oad
voltage will be abeut 10 volts higher than the fullelood
voltage, so that the full-lozd voltege may be cstimsted and
teps sct on the power tronsformers to ccrrespond.

The taps are as fellows on Tl and TH:

1l and 2 - 100 velts
l snd 3 - 110 volts
l end 4 - 120 volts

The taps on T3, T4, and T6 should be set for 110 volts (tops
1 and 3), as the variable transformer T7allows adjustnent to
ths erxact valus, The s:condery t-ps 2n T6 are for rsctifl
egeing, and taps 5 and 7 should be used for a start,

it should be verified that with the koy down, the voltazs
divelcred by the rectifier sossocintad with T6 should be nct less
thaen 12 end nct over 1%,and the teps finnlly sct to corrssgond,
using & and 6, 5 znd 7 or 5 and 8,

ekl
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C.UTIGCH: DAXNGEROUS VOLTAGES EXIST WITHIN TIE
EQUIPNMENT.

To aveid possibility of fatal irnjury whil: working

inside thz unit with zovers romoved, alweys sce thet the
power is off and the rzd pilot lamp out belore touching

any part., It is pussible te apply B-t with front covers
off by closing 59, tut balore making any sdjustment always
return 14 to the STINDSY position and watch the red cllct
lamp. zZven with the standby switeh c¢ff, the 110-volts
¢ircuits are still live, and if necessary to werk in the
lower pertion of the unit where those volinges exist, open
th: main switch $S12 cnd the d-c supply switch to the ship's
meins (oppiering neress fusss F-1), or shut dcwn the rotary
cenverter,

Open £8 on the main terminel pencl and razmove resistor R23
from its sockst, This ensures no h-t will appear as the
preliminary checks ¢f power control circuits are made.

Apply the d-c ship's meins veoltoge and verify that the
valve heaters R20 and E21 funetion propsrly. The thermoe
stat Z6 should cut them off when the ambisat rises abave
approximately 75°F., and plecc them on if the temperature
is below ebout 75° £

Insert a set of valves in their mnrkod ssckets. Stert the
rotary converter and close the moin switeh S12. Place

the filament switch S13 to ON when the valve filaments
should light. lanipulsating the filamert contrel 17
should vary the filament veltage as indicated on the meter
M4. crmivulating th: filament compens=ting resister R22
will also raise er lewer the filarment veltage. It should
be turncd until the voltage is highsst <rnd then the main
filament eontrol T7 roadjusted until the metor reads on
the red line (ths red lin: is at 110 velts),

when the filements come on, the koying veoltsge should
appear, ana by manipulating the troansmitting lkey, the
cperatisn of breakein relay Z1 and fil-izent compen-
sating relay E2 may be cheeksd. The green pilct lamp
should 2lso light when filaments are 1it.
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3-10 Approximotely 45 scesnds after tho filomonts zre put on, the
tirme delay relay 25 should clese. Yhe timing of thig mey
b: cheeked ard th: adjusting serow manipulated as neeeseory
if the timing is 1lsss then 30 or greater than 45 sccongss, If
the arbient temperature is low er high, it mzy take 2 little
longer or shorter time to close, but should be never loss thon
30 swconds,

=1l Before epplying h-t th: hot-catheds merecury-vapour valves must
be aged to dispers: any particles of mercury that may be on the
cz2thed: or ancds, Thay shcula bz run ot nermal filement
veltage for a pericd of 30 minutss before placing h-t on them.
Subszquently, this treatmert is not necessary unless the valves
heve besn removed and storad in any position other than up-
right. Oncs aged, the valves then only require the normel de-
lay of 30 to 45 seconds.

3-12 T2 check the control circuits, place S5 to the CW pesition,
and make sure that R23 is removed ond 86 oren; press the QN
button.  The auxilicry relay E4 will clese.,  The main con-
tactor ES will ¢close, unless the overload relay E7 is cpen,
or ths safety bypass switch 59 is not closed. H-t cannct be
applicd with the safety switches open unless S9 is closed,

At the same time ES cperatss, the fans should start up ond the
red pilot lamp light. H-t will not appear if S6 is opened
and K23 removed,

Note that £4 will not lock closcd unless the companicn high-
frequeney trensmitter is connected up, as the absence of a
connection across terminals 7 and 8 prevents E4 from locking
up, i.e, 24 will drop cut as soon as thaz finger is ramoved
from the CON switceh £14. In ths ubsencs of the correspunding
high-frsqusncy tronsmitter, or if it is not yet connzeted up,
& short temporary jumpsr mey e placed across terminals 7 and
8.

8-13 Pressing the STANDBY switah S14 unlocks relay 24 and drops
out contactor E5, The equipment may now be shut down by
cpening filament switch S13 snd the resistor R23 restored.
Switch S6 sheould be 1:2t ooen to reduce het while pre-
liminary adjustments erez mads,.
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3=14 By reference to the calibration data, the approxi-
mate condznser and coil tap combinations on the meo
énd p-a circuits con bs ascertained for gach cf the
four dzsired froquencies., Usually the unit is shipped
zdjusted to four spot frequenciss, and the exmot
settings have been noted in ths test deta. In any
cvent, these settings should be verified with ths nid
of a good wavemeter, an antenna circuit cali“r-tion
is cof 1little use, &s the preperties of the antenna vary
between the various types cf ships, end it is net
difficult +o resonate the antenns even though ne calia-
braticn is available. The spproximate tep positions
moy be pliced by experisnce if similer installaticns
have been previously made,

3-15 The usual procedure is to first edjust ths m-o to its
corrzet frsquency with the p-a high tension cff and
the antenna circuit opsn by remeving the taps on the
p-2 cuupling ccil, then the p-a tonk with antonne cpen,
and lastly the antenna circuit proper. It is suggested
that pcsitions 1 and 4 on the wavechange mechenism
correspond to the highsst and lowest fr:quencies, It
is also suggested that cverything be tuned up on all
four frequencies as far as the antenne circuit, and
locked up, as they do not require any further adjustment
as the antenna is being tuned.

3-16 For each of ths four frequencies desired, set up the
required cond:nser and ccil tap cembinations on meo
and p-a, and unlock the mechanism on C3 and Cle to per=
mit rctating them by hand on their shofts.

$-17 Disccnnect the h-t lead attached to terminal 1 cn the
p-a section. This is most €asily accomplished by cpen-
ing the lead to L4, rather than removing the heevy het
cable. This keeps h-t off the p~2 secticn until the meo
is set on its correct frequency, The lowsst fregqueney
should be set up first, Placc the wavechange switceh
on positicn 4, close switches 812 and 511, ond light
the filoments by monipulating 313, Adjust to correct
voltage, After ollowing sufficient time for the time-
delay rclay to act, press the ON button. If the key
is up, no cathode currantc will bs read on either M2

or 3. Prissing the key should start the m-o, end csthode

current should appear, as noted con M3e Moter M3 will
also road, as it is in the cathods return circuit of the
p-a valves, but will read only grid currcnt in them
since the h-t lead has been disconnocted,
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This shows evidencs of ogcillation, but due to the lowsrad
valuc of het {with 26 oren), the m=o cathods currsnt will be
almest any valus up te 30 ma. Switch 58 may now he el-oed,
spplying full h-t, Since thsre is ns other loed, the n-t
will be higher thon usual, so that meo cathnde current ond
P-a 4rid currcont will he higher than on full leozd. Leo 27thnde
currint of 50 to 70 ma ond p-n grid courrent of 110 tc 130 na
may bo éxpected, providing the "ground" or uxeitation tap hos
besn sct in acecrianes with the calibration datas, This grid
currsnt and the mes cathode current will full as the pea is
loter brought ints tunz ang lcadsd.

Check wavelength with the aid of o wavemeter, and sdjust the

M=o tuning condenssr €3 until the exmst disired wavelsngth is
found, and lock the setting by means of the hand lock on the

dial to heold it. Switch off thz het, nnd tighten the finger
ot the mechenism firmly ngainst its stop und then the aisl may

be unloclzd, The setting sheould be toggzd for future refercnce.
Finzl frequency adjustment is mede after all four frequenciss have
bsin sct up and checksd with the front ghields in place., &y
employing a similar Frocedure, first with S8 open, then clesed,
ull four frequencies Tay be set up on the m-o from the lowsst

to the highest, bzing careful %o shut down the het every time

it is necessary to werk con the eoil taps, ccndensers, :te,

The tap positicns cn the coil and the condenser group have a
minor effect on the wavelength, so that it may be necessary

to richeck once cr twice.

To tune ths pea shut dewn and restore the het connecticn pre-
viously removed from terminal 1. Remove the taps from the
coupliag ccil sc¢ thet the sntenna circuit is cpen. et the
wavechange mechanism to the lowest frequency position { #),
With S5 open t» lewer the h-t, stort up and cautiously press
the key. If the p-a tenk is badly off tune, o high reading
will be observed in ths r~a cathode meter, By rotating the
fine tuning condenscrs, a prsition will b2 feund where this
reading dips sharrly to e minimum. This is the corrzet posi-
tion and, having found it, switech $6 mey be closed, I 28 is
closed and the setting is not rensonably corrcet, the varishls
condenser is apt tc flash cver, It will bs found that this
minirmum current is guite sharp and should be cppreximatsly 120
to 178 ma dependinc on the frequency. It shculd be remembercd
that this current reeding includes grid current, so thet the
actuel rlats current is about 100 ma less thon this figure. It
will be observed thot on the lower frequencies, the pcint of
minimum cethode current is nnt us sharp 2s on the highsr fre-
quencics buing seemingly spresd over several scale divisions
on ths dial, This asrises from the fact that the varisbls is

& small portion of ths total cepacity, OCn the higher frz-
quencics, when ths sstting is sharpest, it shculd bz carzfully
set,
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Having feund the setting, it mn. be lmeked up on the
dial, =znd after remeving h-t, the finger en the
mechanism may be tightensd on its shart firmly

zgeinst the stop, i1l frequencies may be thus
similarly seot up, with 85 first spen, then olosad, and
the settines locked up on the wavichange mechanism,
The suttings sheuld not b changed {unlsss it is nacessary
to rasct the m-c when finnl frequency check is made)
sinc: this rspresents highest tank impedancc, snd en-
surz2s that the p-a boocmes complately unlondsd should
the antimna circuit fall badly sut of tune s, for
¢xample, in the case of damege tc the antenna,

At this stege, for final check of wavelengths, the
wavemeter mzy now be coupled to the pea tank., If the
wavelengths are slightly away from correct value, the
m=¢ tuning condenser may be unlocked end shifted a
littls. The p-a plate current should not be allowsd to
g° tos far frem its minimum while thus shifting the
m-c, without correspondingly resetting the p-a con-
denser.

The process can be considered complete when the meo
is set up and locked in its four positions, and the p-a
is sct for minimum fsed on cach positicn twnd its con-

denser locked up. These controls should not be sube

s3quently disturbed, and all subsequent tuning should
bs done on the antenns circuit. Switch 26 may now

be 1zft closed, as the m-o end p=2 are new in tune,
and unlsss the key is held down for long periocds, no
harm will result.

The nsxt process is to bring the antenna into tune and
to couple it to the p-a. Apaln, it is better to start
at the lowsst frequency (longost wavelength) and work
upwards towards theo highest frequency, as the tuning

of the sntenna is affeccted to « certain extent. by

the position of the leads to the taps on the loading
coils. Ths approximate settings may be found, and then
final adjustments made on the variomstor as ths coil
taps approach their correct rositions. Ths tap to the
ccupling ¢s5il on L5 is rather eritical for the higher
frequanecies, only onz or two turns being necsssary, and
it is usually necessary to move thz tap along a quarter
of a turn at a time, On the lower frequencies up-
wards of 10 to 12 turns are required, but the adjust-
ment is not so eritieal. It is suggested thet for

500 ke, one turn be used; for 30Q ke, 2 turans; for

200 ke, 5 turns; and for 100 ke, 8 turns, bo used for

& start, This gives a coupling sufficicntly locse for
preliminery work,
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For frequencies arcund 500 ke., only L12 will probably be used
in the lsoding system, Fer 300 kec.,Ll2 and pert of 13, whilz for
freguesncics around 130 ke., cr less, coil L12 will be reguirad
to b¢ brought in.

In this loading svstem, each tap on L12 is well overlappsd by
the sweep on the varicmeter L11, cach tep on L13 is well cverw-
lepped by L12, and cach tap on Lli is well c¢verlapped by L13.
It will be observed that L1l carriss an additi-nal tap desig-
nated "4", in order %o reach 500 ke on lerge antennas, aond
this shouldte used cnly if necessary. A few test clirs on
shcrt leads sre of rssistance in guickly moving from tap to
tep on the leoading coils in order to obtain the corrcct Posie
tion; then the permansnt leads may be fastensd on befere high
currents ars expscted.

Several combinaticns of taps on the three loading coils may be
found, esch representing the same inductance. It is recommzndad
in the interests of keeping losses dowm, especially on the lower
frequencies end on small ontermnas, that as much of the lozding

95 possiblc bs used on coil L12, using L13 only if required,

end then Ll4 only if required. In sther words, it is recommended
that the larger ccils be brought into. usa only when it is im-
possible to obtain the desired tuning on the small coils.

The method of finding tune is to unlock the variomoter L1l from
the wavechange mechanism, and to rctate it through its travel,
at the same time watching the antenna ammctor and p=a cothode
meter, while holding the key down for short intervaols. The
fine taps cn L12 may be tried first, then the coarser taps on
L13 and Ll4; changing the inductance in small steps until, as
the variometer is rotated, some indication of antonna current
is observed. This indicaticn is quite sharp and scme paticnce
is often required %z find the setting,. As resonance is
approached, the antznna current will rise sharply and also the
p-a cathode current, If ths variometer is neor the end of its
travel, the next higher or lower tap on L12 mey be ussed to
bring ths varicmetor setting scmewnere around mid-scale.

Having located the tune point, the p=a cathode current may be
cbserved as the variometer is rotated. The meximum antenna
current will occur ot or neer maximum p-o cathode current,
and the setting is corrcct when maximum antenna current is
obtained for lzast p-s cathode current.,
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Should this current bz low, it will be necessary to ine
criase the coupling by adding a fracticn of a turn o the
coupling coil by means of the movable taps, cnd retupe
ing until the pe-a cathode current is net cver 550 rma.
This current, if high, may ba rcduced by subtracting
turns cn the coupling coil. 56 should be closed through-
cut this adjustment, with the tap on the power trans-
former T5 sat to cerrespond with the line voltage under
load cenditions. This figure of 550 ma corresponds to
adaguete drive to the p-2, and it will be found that if
the drive is inadequate, further tightening of the coupe
ling will result in higher cathode current for a given
ontenna current, Hoewever, if the m-o cathode current
is cerrect and the ground tap on the m-o tank coil is
correct, as rscormended in the calibration data, the
drive should be adequate. Before drawing full power
from the transmitter, any temporary test clips used

to roughly find the tune point should be remocved, and
permanent ccnnections made. The lends to the switches
should be bent awny clear from each other and from the
loading coils end ground, as they may flash over, They
should also b: shortened, if necessary, by looping them,
pressing the loop flat, and tying with o piece of cord.
In particuler, the leads should be kept clear of the
coils, as a flashover to the coil is apt to damage it.
The leads should also be so disposed as not to inter-
fere with the motion of the blade on the wnvechange
switch.

Having found the correct variometer setting and coupling
tap for normal ocutput and valve cethode current, the
setting may be lockad up similarly to the method used

on the meo and p-a, The coupling taps are provided with
Pishespine beads which allow flexibility. They may be
ellowed to touch ench othzr as the voltages aro fairly

low, but they must not lie against the leads to the

P=o tank coil or the terminal board on the tank condensers.
They should be bent out of the woy and tied up if necessary
with cotton cord. Care should be taken to sce that the
6lip at the snd of the taps is correctly in placz, &5 it

is casy to have it sherte-circuit two turns, The thumb

nut should be tightened up firmly, also the lug connectiona
to the terminal board, so thet thers is no danger of cone
tact between the conductors proper. The fish-spine beads
afford adesquete insulatizn between conductors,
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Tre four friquencies may be s
aboves, It will bo found that
the locding 2cile ks on :ffact con tuning and wutput, cg-
peciclly on the lew frequencies. Th: uppor shislds mey be
Put in place, l:-ving that cver the veriometor of £, ani t
tune point and ¢~upling taps rindjusted, Flaeing the shiold
cver th. varicmet.r dozs net sffect the tunc point mush whn

the varismzter 2lons is in cireuit, Its effict shouls o
nllowed fer by sztting the dial & little ~Pf, and cscertaining
if plecing th: shicld in place raises or lowers ths entonna
current, If, when th: shizld is put in placs:, the antanva
current and pe-a cathcds current eome back te nermel, soificisnt
allewanee hes boen moade., This is s "eut-and-try" proccss nag
requires & littl: patience., The shisld cover may be alse put

on the m-c end pes sscticns. It hes nzgligibls effect cn tuning
but, szain, con be ollowed for if N3CES80ry.

<

up in similer manner to the
Le

t
Flucing the front shislds cver
+

If, during thes above, it is ~bserved that the filament voltage
vari¢s mere then abeut 57 with key dewn,  the filament o-m-
penscter resister reauires adjusting, In any event, ivu
advisabls tcearry cut this acjustment before ths equipmant
considered roady for servizce. Resistor R22 is veried aaz T
readjusted, to have M2 road on ths red line whether thz key is
down or up. Th2 rnocrer ths regulaticn, the m re¢ rosistanse

is required in R22, with a correspondingly highsr setting for
17,

Finel rendings can now be token and settings logged. The
trensmitter may b keyed and general performances choelked,
It may be placid on i-c-w and the threc tenes checked, It
will be observed that the p-a ccthode current nnd antenns
current will b congiderably lower, depending to o certain
extent on the wavilenzth and nntenns choractericstics.  This
is due to the fact that this squirment is designed for
negative modulstiin, so thet the nut cerrisr snd sidebnnd
power is less than the criginal cew carrier power.,

The p-a valves should not exhibit any visible heat beycnd a
Just percertibls rednzss in a dinm ronm, with ths key keld
down for a minute sr two., If they cverhest, thoy srz rot re-
czilving sufficient drive, or ths coupling is tco tight, or
the filament voltage is incorrect. Tha antenne current rand-
ing is <f limited significance, es the total antenne rass

is varisbl: with different ships and -n differsent wavzlenoins.,
It is net =gt to be steady, especially if the ship is 2% s

but it will be observad that, cpreviding the tuning procEss
has been carried cut as deseribed, the chanze in antinna con-
stants resulting in lowsr anterne current 2150 results in lowsr
p-& cathode currcnts,



(‘5 Indecd, if the antennn is completely dstuned, the
effect will b2 a romovel of the lcad on the p-n, The
antenna current een be expectod to be of the order of
7 amperss on 500 ke., and s lowsr reseding as the fro-
gquéncy is dscressed to sbout 3.5 emper:s on 100 ke,
These figures are subjoet to considereble variaticn
&nd must not be taksn as cther than representative,

5-30 A complete set of typical readings is included in the
test and calibration deta, Meters ars not provided for
the separnte messurement of grid currents, or veltages
in the tons generator, but if a high resistence (1000-
ohms~per-volt) d-¢ voltmetar is aveilables reading up
to 750 volts, it is possible to recd m-o and p-n grid
currents by measuring voltages acress R1 and RS respectively,
and dividing by kmown value of resistance. The tone
gensrator plate vcltages may be read directly acrcss R6,

4=0 MAINTENANCE
—_—

Low-Frequsney /T Tremsmitter PV-500L

4-1 The equipment should bs e over periodically for cleans
t'|~ ing end general inspection. Sueh a procedurs often
locates incipient faults. In rarticular, all insulstion,
especinlly the caremic pillars in the lceding coil
seetion, should be kspt frse of dirt, soct, or salt
deposit. Screws and nuts which may tend to loosen after
o time should be kept tight.

4¢~2 Ths contact surfaces of tho rzlays and centactors sheould
be examinsd pericdieally for burning ~r pitting, =nd
kept clean. Crocus cloth or n contact burnishing tosl
sheuld be used. Conrss sandpaper, files, send other rcugh
abrasives should btz esvoided, The valve pins should be
periodically examinad for poor contact, expecially the
rectifier valves whose Pilaments carry heavy current,
They may bs brightened with fine sondpaper.

4-3 The switches and mechanisms making up the wavechange de-
vice should be pericdicelly examinzd, =nd lubricated if
nscessary. The contact surfacis of th: switeh blades
should not be allowed to become dirty. The cords which
actuate the mechenism should be kst fres of corrosic
by a light coat of wzsclinz.
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Toe retery converters should have 6 periodical inspection.
Lubricaticn datn ig surplicd with them. The commutator end

slip rings should be kopt clzan with the aid of a rag, cr very fine
saudparsr.  Small pits and irrerularities ray be remcvad by using

% pleec of very fine sandpapsr,  If badly pltted or irrezular,

the commutator may require roturning, The urushss shoule b2
periodically inspected for wear, end renswed il nceessary, The
active surface should bad down correctly to the rounded surface of
the commutator or slip rings.

The valves will,in tirgcome to the end of usaful life, arnd
evidance of age will be prebadly visible in the pen volves hefors
the others. F-a vnlves which cre coming te thz end < life show
up o reduced output and esthods current for nornel drive, h-t,
and coupling, 4 foiling m-o valve clso results in lowered
eathede currant and low drive. If it is suspected that valves

sed replocing, subctitution of fresn velves may be nade and
results rnoted., If cutput, currents, cte, =ro opireximntsly the
same after such g gsubstituticn, it is an iadiegtior =hat the
valves replaced are still servicesable,

The 872«A rzctifier valves will, in time, ccecumulate = depcsit cn
the inside of the £lass rendsring them almost opaque. This is not
heecssarily en indication of =nd of 1ife, Failing valvss may

be observad by =« chenge in colour ond extent of ths character-
istic blow glow inside the bulb, It becomes paler end changes to
& pinkish tinge. If these valves are rzplaced, they must be

nged 30 minutes et nermal filament viltags with het cff to
properly distribute the mercury.

The 5Z3 rectifier valve in ths tone generator coften shows

blue glow in the space between cathede and ancde as it ages,

and the bulb runs excessively hot, The h-t is also reduced,
Failure cf the het results in f-ilure of the tone generator

to sscillate., If' it is suspseted that the volve is cening to the
end ¢f life, ths vcltage may b2 read (scross R6 with o hizh-
rzsistancs d-¢ voltmeter), e frosh valve substituted and the
difference in performancs nctod.

The 807 tone-generator valve sometinmes carrics o bluish
coleraticn inside and near the bulb when in cperation. This
is a form of flusresc.nce end is not nsesssarily on indicsaticn
of an old or "soft" valve, Failure of the valve is accome
panied by fosble cor no oscillations in the ¢ne generator as
the set is keyed oniec-w. ogp2in, the best test is the sub-
stituticn <f a fresa valve,
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~fter prolonged operaticn, the dry rectifier element may
"age", resulting somewhnat in lower d-c voltage and loss
cf snappy iicying-relay sction. The secondury tops on
trensformer T8 may be rearranged. 48 first supplied,
tops 5 nnd 7 are used; taps 5 =nd 8 will roisc the
veltage by about 5%,
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Circuit lype
Srmbcol rort Disceription Number Jeler
et s, = et ety

Cond:znsers
—enet e

Cl k=G rlate bl-cking 0.008 uf 6000 v 9-FiS-62050 0.0,
cz Y=o grid 0.005 uf 5000 v $=485-52050 "

c3 Maz tonk 350 uuf €000 v 91717 Harsoni
Cé =0 Tllament bynass 0.01 uf 1000 v  48-11010 CeDe
cs H-g " " 3,01 uf 1000 v 1£-11010 "

cs i=0 tunk 0.000:Z% nf 5000 v 364-€5 "

cv Mae " 0.0006uf 5000 v Z72-65 "

c8 Meo " G.001 uf €000 v 4B3-58 "

ce F-a grid coupling 0.035 uf 5000 v 9-48-52050 "

€10 P-a pgrid bypass GeCO1 =P 2500 v 48-22010 "

Cl1 ot uscd

c12 oo
€13 Pen plots blceliing 0.005 uf 6000 v G=-Fi5-62050 "
Cl4 P=n tonk 350 uuf €000 v 91717 Herceni
Cls P-gq " 0.000Z5 uf 6000 v 58£.59 C.D.
Clg Pea " 0.0005 uf 8000 v 544-59 "
Cc17 Pug " .00 uf 6000 v &5i5-50 "
Ccl18 Peg " 0,002 uf 6000 v 572-59 "
Ccl9 Tone gengrater

rectifier smecthing + uf 100 v TJ-100%0 "
ca20 Ditto + uf 1000 v TJ-100:0 "

€2l T-g scresn bypess o5 uf 1000 v DY-10050 "




Cirecuit

Symbel Part

Condensers

cez T-g crid bopass

Ce3 Teg grid coupling

c24 T=-iz tonk

£25 Teg "

ce8 Teg "

ca7 Meter bypass

czsg " "

c29 Keying spark supprcssor
Cc3c H=t smoothing

cal FKeying srark suppressecr
c32 Thermostat spark suppr.
C33 Meter bypass

Cc34 P-a plate hLlacking

C35 P-o tonk

Reloys

51 Break-in

E2 Keying compensating

=3 Timc=-delay

E4 Auxiliary

Deserirtion
e e

Fumbhoer

Type
Maker

0.01 uf 1090 v
Col uf 1000 v
0.02 uf 2500 v
0.02 uf 2500 v
0.1 uf 1000v
0.01 uf 1000 v
0,01 uf 1000 v
2 uf 800 v

2 uf 2500 v
0.5 uf GO0 v
0.1 uf 600 v
Q.01 uf 1000 v
0,005 uf 8000 v

0.00015 uf 6000

4-5-11010 ¢,D.
DY-10010 "
5-A8-21020 "
§-45-21020 "
2Y-10010 "
%-AS=11010 "
tei3-11010 "
DY~6200 "
TJ=25020 "
DY-8050 "
DY-5010 ™
t=48-11010 ™
9~TiS«62050 ™

v G874-59 "

Tyre 22, Leach
8 v dec
¢ril

cprrox 4.4 chma

Type 101, 6v "
d=¢ ccil,

LPProx 4.4 ohms

110 v 60=crele coil

11847 "

Belay 20 sceonds tco

1 minute

*ga 110-v 60=- Can.
cy coil. Con= Tel,
tacts 2A,1B &

code 4

Supplies



Circuit Tvpe

Syribl Pert Deseription Fumber Maker
kcloya

Jots) Moin contactor Bul. 700AC opczn allen

typ2,110-v 60~ Brodloy
ey coil 4209

6 Thermostat Type MB8-D8-2B Lo
nzrmzlly closzd Edison
sclf rzguleting Ine,
767 F. # -5°

¥

E7 Overlond Type 1040, Leach

trip current

075 zmp d=c

coil =551
fuses 2.5 chms.
Fl Heater (2) (Refill) 3 amp 250 v Zconomy
F2 Main line (2) " 30 omp 250 v "
F3 Filamont (2) " 5 omp 250 v "
F4 Fower {2) " 25 amp 250 v "
Inductanecses
L1 ¥=~0 plcte choks 88959 larconi
L2 ¥~0 tank 91175 "
L3 P-n grid choks 20899 "
L4 P-a rlats choke 90893 "
LS P-a taonk 20800 "
L6 T=g reetifier smoothing ohoke 51126 "
L7 Het rectifier " " 83381 "
L8 M=0 grid choks 50899 "
L9 H=t rectificr suppresscr choke 34500 "
L10 H-t " " " 84900 "
L1l Antenne tuning variometer 50930/4362 "




Circuit

Symbtaol Part Description
A SRl

Inductoncos

Ll2 ‘nterna tuning
Ll 3 n L
Ll4 n "

Meters

M1 antenno ammater C=10 cmps r-f

2 =0 onthode millismmeter O-150 mo d-o

M3 F-n " " C=1000 mn d=-c

e Filament line 0~15C v dl-cycles
volineter Red lire ot 110 v

Lamps

Pl Filet lamp

p2 " "

P3 " "

Resisters
—lc s

Rl M=0 rrid leak 10,000 chms
R2 Y-z perasitic
SUEErosscr 125 ohms
R3 Pern " 125 ohms
R4 Pan " 125 chms
RS r=o grid leak 2,000 ohms
R§ T=g rzctifisr 50,000 ohms
bleeder

Type

Nuriher Maker
S1075 Yarconi
9107 "
91077 "

A%
~3
(%4

oo
-3
'}

57 ¢

120 v £77-56

clear C.G.E.
Ditto "
Ditte "

CZ,"C" azort-  Intl,
ing #& términals
Resis.
Cos
A2,"C" acnta M
ing #1 terminals
Ditto "
Ditto "
E;‘J, " C " n
ccating
,;'1"5
terminals

rrpn th
4



Circuit Type
Symbzol Fart Jescrivtion Tumber Wakor

R7 Teg seraen resistor 40,000 ohms CE, "C" ccat- Intl.
ing 75 tor- zsis.
mincls Co.

RS T-g cathode resistor 250 ohms LE,M"CY conte "
ing 31 ter-
minals

RS T-g zrig " 15,000 ohms BT-1 "

£=5%

R10 Teg " " 36,000 ohms ET-1 "

F-5%

R1ll P-a zrid " 3,000 shms FD,"0" coote "
ing =5 ter-
minals

R12 Het blesder 4,000 chms HE, "Z" cont- "
ing #6 ter-
minals

El3 Hat " 4,000 chms Ditto "

R14 H-t " 4,000 chms Ditto "

R15 -t " 4,000 ohms Ditto "

R16 H-t " 4,000 ochms Ditto "

R17 Het " 2,000 ohmes Ha,"C" coat- "
ing /#5 terminels

Rr18 H-t n 2,000 ohms Ditto "

R19 Keying spark 1,000 chms 43B,"C" coat- "

suppressor A=10% ing #1 terminals

R20 Rectifier hesater Enclosed heater Chromas

unit 100-w 1ll5-v 1lcx

k21 " " Ditto "
Rez K2ying ccmpensator 7.5 ohms Model X, Chmite
100 watts  stock #0445
RZ3 Powsr reducing Straight ccra  P.lM.
resister heater ele-  VWright
ment, scraw base, Lle=-

SoU-w 110=v tric
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Cirecuit Tyre:
Syrhel Part Description Number Maker
AL ke

Switehes
edbinitiadaciil

51 M-c wovechange 91766 Marconi
s2 P-n " 91710 "

S3 Antonna ammster shorting 81209 "

S4 Tone sclsetor 92373 "

85 CH=ICW 91138 "

55 Low power 6464 L H & H
57 Het intorlock 20555 "

58 H-t " 35901 "

59 -t " 35897 "
S10 q-t " 3581 "
Sl Nct used

512 Linz 8465 "
513 Filsment 6300 "
Sl4 Cli-STAFDBY 8848 "
S5 Antenna wevechange 91960 Marconi
Transfeormers

Ti Tons generstor reetifier power 89036 "

T2 Tcne generater cscillator 26301 "

T3 Fllamert 39189 "

T4 " 85305 "

5 Z-t rcctificr power 89056 "

76 Fering roctifier 89308 "

7 Filament eontrol Variec General

308 Radic
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Circuit

Symb:l Part
valve Scckets

Vi Valve socket (310)
Ve " N (810)
V3 " " {£10)
74 " n ( 323 )
Vs " " (807)
Ve wooo (8724)
V7 " " (8724)
Misezllaneous

CU-1 Keying rectifier

Cooling fans

Ty-pe
Dascription Number

Type 211
white

Ditto
Ditto
854
55=-8

Type 211
white

Ditto

F=28-C=1

J<hnson
1t
1t

amphenol

1

Jzhnson

Aallcory

#BOO B-:‘a’[-c. Lir

Cond.%

Engrg.Corpn,
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CALIBRATION AND OPERATING DATA

Low-Fraquency W/T Transmitt:r PV-500L

This supplements ths calibration curves which show the
coil teps, veriable condenser settings, and redder cone
densers tc bz connseted in for any required fosqusncy.
It will be observed that on the pea tsrk inductance L5,
fixed taps on the coils are brought out to a tsrminal
strip and numbersd 1 to 8., The flex leads connset

as rsquired to these terminals and the wavechznge switch
32-5 thus short circuits the unused porticn of ths coil.
(betwssn the selected tap and the end of the coil).

Reccmmended p=2 tap positions are as follows:

KC TAP NUMBER
95-125 8 (whele ceoil)
125-153 7
148185 8
180-228 5
220-275 &
270-335 3
325-415 2
400=520 i

It will be noted that there is an overlap between the
various bands. If the desired frequency is in this
overlap, the higher numbered tap should bs ussd,

€eg. for 183 ke, use tap number 6 rothsr then number 5.

On the m-o tank induetance L2, two groups of fixed taps
are brought cut to a terminal panel. The left=-hand
group, numbered 1 to 14, ars the "ground" taps end are
selected by flex leads. Ths higher the number of the tap
to which the lead is connected, the more turns are ine
cluded between grid and ground, and the higher the ex-
citation end m-o cethede current. The proper tep to
empley is listed below, and r-sults in 65 tc $0 milliamps
grid current tc the p-o stage (when loeded). The next
higher tap gives 75 to 105 milliamps grid currsnt. The
next lowsr top is not recommended, as the valve may

fail to oscillats, or if it does, insufficient drive is
cbtained., The right~hand group is numbered 1 to 8.




(.H Tre flex lesads connset t4 the roquired términals and the
' wavechange switch £l-l short circuits the unused portion of
the coil,

Recemmsnded mec top positions zres as follows:

Ic GROUID T.F TLIH TP
85=125 12 8 (whcle ecoil)
120-153 10 7
148-185 8 8
180-225 7 5
220275 8 4
270-335 5 3
325-415 4 2
400-520 3 1
It will be noted that there is an overlep betwsecn each bend.
(', If the desired fraqueney is on this overlap, the higher numbered taps

should be used €.g. fcr 183 ke, use tank top 6 and grecund tap B,
1t should be ncted that the calibration charts zre only zccurate
within e few kilocycles. In setting to o fraquency cther than
those to which the squipment is adjusted on test, the meo ray be
set up to the calibreticn and the frequency later checked with

e gcod wavemeter, or by cother means such as establishing commune
ication. The p-a colibration is to be used only as 2 guide; the
p-a is in ¢xact tune only when it is set for minimum cethode
currsnt as given in the sccticn under adjustment.

Reference to the curves will show that, in o givsn freguency
band, thsy differ only in the capecity rcquircd in the padders.
The curve next sbove o givsn curve reoguires a capacity 0.00025 uf
less, and the curve next below requires a capacity 0.0025 uf more.
If the required sectting for = certain frequency is near the
moximum capacity con ths variable, it mey be found that the tune
seems to come beycnd the maximum., This is usually dus to smsll
variaticns ir condenser caepscity and coil inductance. If such
is the case, it is only nscessary to add 0.00025 uf in the
pedders i.e. move to the nixt curve below. Tunz will then be
found with the variable near minimum. Similerly, should the
roquired setting seem to be near the minimum, it is only
necessary to subtract 0.00025 uf in the padders.
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As on example, suppose the pe
plus 0.,00025 =nd the variabls
slightly boyaund "100", To -g
ne to disconnzet the ©
coennect in th. 0.001 unit onl
requirc t be set nenr zarg,
0.00075, pnd is now 0.001 i.z
0.00025,
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dder combinsticn is 0,0005
Scoms to reguire o setting

d 0,00025 te this, it is
+0005 ond 0.00025 units end

¥« The variztle will now
The pazdder tiotal was

« has been increcsed by

Typical readings on cew are ns feollows., The notusl
antunne currsnt will diffsr from the figurss given
belew as the ontenna characteristics will differ.,
Key Key ey Key Key
Up Down Down Down Pown
Fraquency (ke) 111 325 475 500
E-t voltis 2175 2000 2000 2000 2000
7Pe-a cath.current (ma) 570 5:5 550 545
“P-a grid current (ma) 75 £9 74 73
P-a plate current (ma) 495 176 476 472
<o cath, currcnt (ma) 60 50 55 55
i=0 grid current (ma) 23 21 23 24
o plate currsnt (ma) 37 29 32 31
A=c¢ line wvolts, 112.5 111.5 111.5 111.5 111.5
h=¢ linc current (amps) 7 17.5 17.5 17.5 17.5
setenns current (omps) 6.1 7.0 7el 7.1
(10.5 ohms, 0.001 “f on
Zxtornal ref meter)
Typical rzadings on iecew are as follows, with conditions
ctherwiss s for cew r:ading above,
tey {ay Key
Up Town Down
Frequancy 111 111 111 500 500 500
kodulating freq. (eyelus) <00 700 10CO 400 700 1000
dein h-t (volts) 2150 2025 2025 2025 2025 2025 202§
Teg h-t (volts) 670 528 530 540 523 530 540
=0 cathode current (ma) 57 57 & 82 82 52
Mec grid current (ma) 23 24 24 25 25 925
M=o rlate current (ma) 3% 33 23 27 27 27
F-a cathode current (ms) 360 330 3CC 350 355 350
F-a grid current (ma) 46 48  EC 46 47 48
F=a plate currint (ma) 3ls 282 250 314 308 302
“-g c¢thods current (ma) 75 78 S 75 78 70
T-g scre:n velts. 320 €5 2ZBO 3L 260 280
tnt current (amps) te6 4426 3.53 5,5 5,5 5.5
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C!S 6-5 The metors on the unit only read cathode currents in mes 4 D=0,
Witk o tsst millismuoter and high-rozistance (1300=ohmsansr-velt)
c-c voltmiter, ths cthoer voltages and currcnts may bs read ns
follows:

r=2 grid currsnt - Volis acrcss RS {2000 ohms) or
millicmmoter in serics ot low-veltage or ground <nd.

=0 grid currsnt - Volts ecross Rl (10000 chms)
or milliemmiter in serics at greund end.

T«g cethode current - Jilliammeter in series with
cathode return circuit (at terminal 11 on t-g)

I-g sereen volts - Voltmoter betwcen seresn end of
R7 ana terminzl 11,

T-g b=t vilts - Voltmeter across RS.
hain h-t - Voltmoter {0-2500 volts d-c) =cross C30.

CAUTIQN SHCULD BE EXZRCIZED in teking any of these reedings,
as dangerous voltagss moy exist on the meters used unless
suitable prceauticns are token,

(Is 6-6 The above rcadings are typical and represent nearly maximum
power obtainstle, In general, if the line voltage is 110
volts, the: vericus v.ltegss end currents should net be fur
outside the followinz limits:

C=" ilain het - 1500-2050 volts key down - Key up,
appreximately 150 v2lts higher, depending on re-
gulation,

P=a czthode currsnt - 330 ma max. or less,
depending on courling and drive,

P-a grid current - £5-50 ma, dipsnding cn
requency in use 2né cn output.

-0 cathode currsnt - 505-30 ma, depending on
frequency in use and on output,

=g grid current - 18-2¢ ma, depending cn
frequency in us¢ and con cutput.

I-C-¥ ain het = 1350-2050 volts (key dewn) - Key ug,
approximately 150 volts higher, depending on regulaticn,

Tone generator h-t - 330-660 volts key up -~ 500-540
ﬁ volts key down.



Fea ecathode currant - 200-375 me depending
On radic and 2udio freguencics in use,
whtenna constants, cte.

F-o grid current - <5-05 ma dopending on ref
ang a-f, antenns constants, ctec.

M5 cothods current - 50-60 na depending con
r=f ond e-f, antsnna constants, ste,

M-o grid curr:snt - 20-3C ma depending on r-f
and a-{, antenno constents, =tec,

T-g cathcde curr:nt - 70-80 ma depending on
r-f and a-f, antenna constants, ecte,

T-g screecn velts - 250-320, depending on r-f
and a-f, antenns constants, cte,

Actual test readings on a particulnr trensmittor are ine
cluded, together with tune dial scttings for the assigned
frequenciss and othsr rertinent information, in an
¢énvelope attached to the unit prior to shipment.

The links forming the movabls connecticns to the
terminzls on the terminal board above the padder
condensers should be tightened down. 1If, for cxample,
& given cundenser is used en wavelcngths 2, 3, and 4,
tut net on 1, the idle link should be doubled with one
of the others., This will nvoid s free link which is
apt tc become lcose or lost,

If all fcur wavelengths do not require & certain con-
dunser, no link is required betwsen the middle terminal
of & group and the cut:ir terminsls, In such o case,
the four idle links may bc attached undsr two cdjacent
terminals, e.g, 3 and 4. This svoids loosening and
possiblc loss, snd it will be obscrved that, so leng

as the central termingl is free, the condenser is never
ccnnected in circuit on any position of the wavechangs
switch,
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SECTION "c"

e e

High-Frequency W/T Tronsmitter PV-500-H (86790)

CONSTRUCTION AND LOCLTICN OF PARTS

The trensmitter is entirely self-contained in s unit
smell encugh to pass through small doors end pessepe-
wiys. The unit sheuld fit clzse to the wall or bulk-
hecd end may be boltad to the deck. All units con be
remeved from the front <f the cabinst, Remcvable
front shields pernmit access to the interior, and these
~re provided with quick acting thumb fosteners. The
fleor ¢f tha cabinet is rnised nbova the deck level to
protect the equipment from the sffect of wnter on the
cabin floer. There should be at lenst twelve inches
clecrance at the right side of the cabinet to permit
free circulaticn of air 4o the fan.

The main terminal panel is located st the bottom of

the eabinet. ZExternal cabling is brought in through
heles at the rear of the cobinet or through heles in

the bottem of the cabinot Just under the nmzin terminal
panel as convenient, If brought through the rear holes,
the cabling should be complotad before the power unit

is placed in positicn., The main line switch, line fuses
end heater fuses, are located at the right ~f this panel,
This panel is designated #91778 on the disgram of
connecticns  (Fig.36). The terminal panel connzetions
sre as follows:

& 2 - 110-volt €0-cycle supply.

& 4 - Monipulating key. Terminal 4 is greunded

at the cabinet.

S &6 = 110 or 220-volt d-c ship's mains supply
for rectifier valve heuters. Pzlarity
nct important.

7 &8 =~ Cenneet to terminals 7 and 8 on

companion low-frequency transmitter.

Interlcek cnntects,

Connect to terminals 9 and 10 on

ccmpanion low-frequency tronsmitter.

Interlock ccntacts.

1
3

9 & 10
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11 & 12 - Connect to terminals 13 nnd 14 on

ccmpanion lew-frequency transmitter,
Rad pilot light,

13 % 1% =« Connzet to terminals 11 and 12 on
ccmpanicn low-frequency transmitter.
Aamber 1ilet light,

15 % 18 = Conneet to muting reolsy coil ter-
minals onrecsiver,

The Power Unit type 91770, which is at the bettem of the cabinet
Just abocve th: main terminal ponel, includes two high=voltage
rectificrs and their asscciztad filters and =21so the contrcl
relays, The relays are mountsd on o brecket above the power
unit terminal panel., 4t the extrems left is the tinme deley re-
lay, and tc the right of this is lccated the control relay,
lext tc this are two overlead relays, -ne in the low-voltoge
rectifier circuit and the cther in th: high-vcltage reetifier
circuit., These can be resst through a lever mechanism by mecns
of a push button which is loented on the control panel. The
reset mechanism can be readjusted by means »f the small scrows
on the horizontal bar. Thess should be set so that when the
button is fully depressed, the set screws ars pushing the
bakelite resct strips just far enocugh to psrmit the reley
armatures to reset. To the right of the overlcad relays is
the power rslay and et the extreme right is the high~-power/
low-power switch., Behind the rela; pansl are located the trans-
formers, chokes and condenssrs. The low-pcwer resistor, which
is located just to the left of the main high-voltage power
transformer, is o screw-typs resistcr and can be easily remcved
when preliminary tuning adjustments arz bsing carried out,

Between the rectifier valves are lccated heater resistors and

o thermestat which come intc cperaticn when the ambient tempera-
ture drops bslow 75° F, and orectects the velves from the offects
of starting up at low ambicnt temperatures., Damege would result
were power applied at very lecw temperatures unless the normal

30 to &5 minutes time delay wers extended considerably,
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/bove tho power unit is loecated control unit 91970,
This includes & panel carrying ell pilct lights, cone
trol switches, "Varisc" and filemsnt ccmpensating
cantrels. On this unit the tane generatyr is also
located. . small coppcr-ecxide reetifier aond its
associated transfermer provids keying voltage for the
filoment compensator relay and th: main keying rzley,
The compensator rslay is located cn this unit cnd the
main keying reley is ot the top of the cobinet. The
varicbls trensformer or "Varisce" is located at the
back of the unit, To thz left of this are the voltage=-
regulator valves. The controls and switches on the
control panel ars as follcws:

(2) Filament compensator control.
(b) Filament voltage contrel.
(e) A pair of push buttens for GF or

STANDBY,

(d) & switch for sclecting zither CW or
ICw.

(e) 4 switch fer selecting an i-c-w tone of

400, 700 or 1000 cycles,
f) An overlcad reset button.
g) A filament centrol switch,
k) Three pilot lights, one ireen, one red
and one acmber to indiecatc filaments
"on" nnd which transmitter is in use.

L L e

ibove ths control unit is the r-f chassis which
includes r-f unit 91930 and cscillator unit 91823.
This chessis is mounted on rubber to minimi.e vibra-
tion effucts. If it becomes nzcessary to work on the
oscillator unit, it will be most cenvenient to remove
the entire r-f chassis before attzmpting to scparate
the oscillater unit from the r-f unit. In order to
remove the oscillator unit from the mein chassis it
will first b: necossary to ramove thz chain. The
chuin hos one remcvable link =nd csn b= rezmoved when
the spring clip holding this link in rlacs has been
taken off., After the chain has been romoved it will
then be nsesssary to remcve the back plete. All studs
which hold the oscilloter unit to the mein chossis
will then be accessible for removsl.

D

The cseillator unit includes thz entire erystal-os-
cillater and master-oscillator stagss and part cf the
multiplier eircuit. 'The fcur crystals are mounted on
the front of tha unit. BRakelite reteining strips are
previded for helding cither large or smoll type
crystals, These mey be turncd cver when the larger
crystals erc used,




The erystal-oscillater valve, 2 metal-type 8V6 valvoe which is
lscated above ths crystals, is meunt:d in o horizontal posi-

»

ticn, but the ssvan prongs ore sufficient to hnld it in Flace
without nduaitional ritaining clamps. The master-cscillater
valve is also mounted horizentelly. This is a glass type 807
vzlve ond o bekelite retaining ring has been provided ts held
it in plece. Between the two volves is the MO = Crystal Switch.
Mounted vertieally on top of the unit is the multiplier valve,
the top of which protrudes through the r-f unit so that its
Flate can be connszeted directly to the tuned circuit which

is lcented on that unit. The four master-oscilleter c¢oils
are grecuped eround the oscillastor unit and are removable for
inspectisn, They are not interchangeable and the band 1 ¢cil
must be removed befure the band 4 ccil below it can be re-
moved, Eimilerly it is necessary to remove the band 2 coil
before attempting to remove the band 3 coil. These coils

are arrenged so thot the counters read 0000 when the induct-
ance is ell in circuit, i.s, the wheel must be exonctly at the
¢nd of the coil nearest ths counter when it rzads 0000, The
slip rings are made of coin silver ond the wheel, shaft, and
brushss, ars silver plated. Tension on thes wheel is main-
teined by mzans of small steel springs ot the ends of ths
shaft. Lock nuts are provided on the counters so that they
can be locked in position, External slsetrical connections
o the cseillator unit are taken through a cable which plugs
ints the top ¢f the unit.

The r-f unit includes &1l r-f rultiplier and armplifier come
ronents net included in the oscillator unit, At the extrcme
left is the multiplisr plate circuit, and at the rear left

is the multiplier plate coil which is mounted in e verticsal
Pcsition. Taps from this ccil are taken to a terminal panel
which slso has terminals connected to the wavechange switch,
end by connecting links bstween the correct terminals, the
wavechange switch can be mede to seleet the required taps.

To the right of the multiplier stoge are the two driver
velves. The driver plate coil is mounted in a horizontal
£osition to the right of the driver valves tnd is provided
with 2 terminal panel similar %5 that on the multiplier

plote coil.  On ths right of ths shield is mounted the neutrele
izing condenser, for the adjustment of which a tool is pro-
vided. This tool is held on clips at the back of the tcp front
panel whan not in use. /it the right of the vertical shield
are ths two type 810 emplifier velves. The pewer amplifier
plate coil is mounted above the plate tuning ccndenser anu the
ccupling coil is inside the plate ecil., At the cxtreme right
is the antenns tuning condenser, and the antennn coll is cheove
the main wavschange switch and behind the p-a plate ccil,
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All components sre mounted abcve the chassis with the
excepticn of the driver cathode bypass condenser {c21)
which is mcunted below the chassis Jjust under the

driver wvalves, The :ntire wonvechange mechonism is
located on ths ref chessis and this is deseribed in
sectizn & part &, 28 on the low«frequency trans-

mitter, it permits sctting up on any four frequencies
within the frequency renge =f the transmitter. To
assist in ths ssiting-up process, these instructicns
carry calibration charts which permit all taps and cone
trols with the excopticn of the antenna coil taps and
the entenna condenser, to bs sst foirly clcsely. Com-
ponents in the r-f unit conbe clearly identified by

¢ference to the phetographs included in the instruction
folder,

At the top of the cobinet are five meters. At the left
of the muters is the multimetsr sslector switch, and to
the right is the antenne meter shorting swi%eh. The
meters cre designated from left to right ss follows:

(a) iultimster.

(b) Driver cathode.

(¢) P-a cathode.

(d) Filement line volts,
(¢} Antsnna current,

When the penel ccvering the meters is remcved, the
whole meter vanel can be swung out far encugh to per-
mit the r-f chassis to come cut without teing cbstructed,

Inside the cebinet at the top nre located the bleeder
end petentisl-dividing resisters which are mounted in
clips and can be easily removed. On the side of the
cabinet, 2t the right, is located the ksying relsy
which is of ths break-in typs and permits "listening
through” operation.

Full prztection is afforded operating perecnnel by
means of & system cof safety switches which crperate
when the frent covers are removed and switeh off all
voltages sxcert filament and keying volteges. If
the cover in frent of the power unit conly is taken
off, it is nct pessible to get the power voltages

on agzin unless the safety switch is held closed,
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If, howsver, the tep panel c¢overing the r-f unit is removed,
the power weltages enn be switeh.d <n apgain by miens of &
mogter switch which is lecented just above the ordinary safaty
switch, When this is pulled out, the safcty switehes are
short cirsuited nnd tuning adjustments ean be carried cut with
the ervars off. If the esvers cre roplaced, this shorting
master switch will be sutomatically switched off and next time
the covers are token off it will 2rain be ncesssary to pull out
the moster switeh. i oswiteh 1s included on the wnvechange
mechanism which is in ths sofaty switeh circuit ond the powsr
is nutematiczlly switched c¢ff whenever the wavachanze mechanism
is operated. The moster switeh deoss not short cut this
switch,

Three terminels arz located on top of the cabinet. The largest
cng ig the entonns insulator =nd the smell poresloin insulator
is providzd for comneection to the recsiver. The third ter-
minal is th: ground stud.

This high-frequoney transmitter carrices no components in cemmon

with the companien lowefrequency transmitter and may tharcfere

bz usad =2l ne. For installations ashore or whers no lows-

frequencey transmitter is used, o 110-volt 60-cycle supply cnpable of
delivering 20 ampercs is connectad to terminals 1 and 2 con the main

torminal panel, Jumpers arc connected frem terminal 1 to
terminal 5, terminal 2 to terminal 6 ond frem terminal 9 to ter-
minal 10. The key is connucted to terminals 3 and 4. Yo

connectiine are nocessary ts the romaining terminals with ths
exception <f 15 and 15 which may be connscted to ths recszivar
muting relay if rsquired.

3
G

THECRY OF OPERATION

The basic thecry of operaticn conbest be understood by rafsrring
to the dingrem of connsctions (Fig.36)., In additicn t& show-
ing schemotically the verious connections and ldentifying the
components by circuit symbols, thoe diagram olso shows the coler
coding of the wire meliing up the cunnsctions. This 1s «f
assistance in trocing the circuits and celsaring of foults.

The power supply =nd centrel eircuits will be denlt with first.
The mein 110-vclt 80-cycle supply is talen in ot terminals 1
and 2 cn the main torminel panel and this is first connec
to 30 ocmpere fuses FZ2 which in turn =arc connected to the n
supply switch S24. " hen the filament switeh 521 in the contrel
unit is switched ~n, the green pilet light will come ¢cn, and

tha coils =f time-deley rolay 23 ond Voriae T4 will be srergized.

ad
21
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The cutrut of the Variac is connscted to the primsries
of nll filament transformers, the rrimary of the keying
rectificr tronsformer, -nd the filoment line voltmeter.
The filemsnt-line voltags can then b2 adjusted tc sractly
110 volts by mzans of the Variae. A varinble scries
razsister R41 is connected in series with the filament
transformer primary circuits. This is the filament come
psnsating resistor und is shorted out by reley Z2 when
the ey is vrecsed. This is to cempensate for drop in
the rotary convertar cutput voltage when the key is
pressed and the tronsmittsr is taking its full input
power.

Thirty t- forty-five seccnds after the filament switch
S21 is closcd, tims-doloy relay 23 should close. This
is e thermnl typs of timsedeloy relay end permits the
mereury=-vaper velves to reach o suitable temperature
befsre the high voltage is npplisd. Vhen the rslay has
cperated, the thermal ilement is discunnectsd and the
relay locks itsslf closed.

When the ON button is pressed, Ef will close and lock
itself through the normally-closed contacts in the
cerresponding relay E4 in the low-frequency transmitter
and ths stand-by switch. When the ON button on the
lew-frequency transmitter is pressed, the locking eir-
cuit will be interrupted and relay E4 will open.
S2imilarly, =s sccn as B4 on the high-frequency trans-
mitter opereates, the corresponding relay on the low-
frequency transmitter will cpen if it has becn locked
closed. If relays E3 and Z! are both closed, ond if
neither of the over-loed reloys E7 or E0 has been
tripped, and if the safety switches and the wavechange
mechanism interlocking switeh are clused, relay 5
will elzse, This connsets 110 veoltis to the primaries
of the lew and high-voltagz power transfermers and
£lso starts the fan., At the seme time, the znber
pilct light on dsth high-fragquency and low-frequency
transmitters will come con,

Both low end high-voltage rectifiers are cof the single-
phase fullewnve type and emplcy mercury-vapor valves.
A£11 rectifier volves have "hash" suppressicn chokes

in their plate leads., In the negative lead of each

of the rectifisrs is an overlcead reloy which iz set

to trip at 750 ma. The wvulue sf current which trips
these relays can be adjusted by means of the small

set screws, a reducticn bsing effected by rsleasing

the screw,
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Buth rectificrs moke use of single-scetion choke-input filters.
vhich pruvide suffici:nt filtering tc keep the hum on the sutput
signal to less than 3%, Tho lowevoltage rectifier has tw seperate
filters. The L17-C45 combinatisn is for ths sup;ly which operctes
the driver, multiplier, and zudic--scillator stages, while ths
output of the L1B~le: filter is connscted only to the plste cir-
cuit ¢f the master-cscillator. L12 is a high-inductance choke.

The output of this filter is connscted through resistance R40

to the regulator valves V13 ond V1t znd also to the plate cir-

cuit of V2, These rzgulator velvss have the charanecteristic

that if the currsent through thsm has sny valus between the limits

9 nnd 30 ma, the voltage across ench valve will be exactly 150
veltss Thus the voltage spplied to the master-oscillator

plete circuit is elwnys exactly 300 volts. The sevarate filter
for this circuit provides better filtering and alsc isclatas

the master-oscillator from any plaote voltage veriations on the
amplifisr valves.

The output of the low-voltage rectifier is connccted zcross re-
sistors R33, R34,~nd R35 in seriss. Plate wvcltage for the
multiplier volve is token from the junction of R34 and R35.
The juncticn bztween k33 and R34 is grounded and the cther

end of R33 is connscted to all pgrid return circuits and one
side of the keying relay, the other side of which is grounded.
Thus when the koy is up, the grids of all oscillatoer and
amplifier valves are ncgetively bissed. This is sufficient

to stop the oscillatsr and keep the static plate current to
zero on all oscilletir ond amplifier valves. When the key is
pressed, R33 is shertéd out end since the gridé return paths
are now all grounded, the cnly bias on ths valves will be

that developed acrcss the grid-leak resistors in sach circuit,
plus the cathode bias in the case of the master-oscillator,
tone generater, multiplier and driver valves,

When ths high-low switch is in the low vosition, a resistor
having o value cf approximately 40 ohms is connected in

series with the primary of the high-voltage power transformer.
When this resistor is in ecircuit the output voltage will vary
over fairly wide limits, depending on the adjustment of the
power amplifier circuit, but will be 300-400 volts when the
amplifier is adjusted for normal cutput with normel plate
vcltage.

The keying rectifier, which is locasted in the control unit,

is of the dry-disc type and its normal output is 12 volts
with key down, The mnin keying relay and the filament com=
pensating relay have their coils connected in series, and

for normal cperetion there should be € volts across each coil.
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The cscillator unit type 91923 cmbodies the complete
ervstal oscillater, master ascillater ond part of the
multirlicer steago. T aveid riection frem succczding
emplifiers, incoming supply leads (excspt honter supply)
cre provided with filters consisting of small r-f chokes
znd byrrrss condunsers. One sidec of the heater cir-
cuit is grounded ond the othor side is vell brpassed ta
cround.  ieater lesds <re shiclded inside the unit.

The cerystal oseillator, which is of the untuned rrid=-
plate typs, utilizes a type 676 beam pewer-amplifier
valva, Sufficient resetion to pormit the crystal to
start st keying speeds is provided by Cl which is a
30«uuf niica condenser. Both sides of the crystals
ars switched so thaot unused cerystals are completely
disccnnected from the circuit,

3

he master-oscillator valve V2, which is n type 807
*am pover totrode, is used both when the freguency is
rystal-controlled and when master-oscillator controllad.
“hen the CRYSTAL « MO switch is in ths CRYSTAL p~siticn,
ths raster-oscillator stege is connscted as on amplifier
and the plate circuit rmust be tunsd tc the crystel
frequsney. "hen the switch is in the G position, the
grid is cennected so that some voltage iy fod back
from the plate circuit and the arrangemsnt rescrbles
2 shunt-fad Celpitts circuit. The plate ecircuit is
tuned with fixed capacities havirg a 29 tclerance, and
verictle inductances, which arc selected by msans of
the vmvcchange switch, This type of tuned circuit
is less subject to vibration cffects than a fixed
inductoncs and varisble condenser arrangemant and is
also more stable sine: the L/C ratic bscomes lower os
the fregusney is inereased, The freaguency of the
master-cseillator can be set with resscneble eceurocy
by means of ths calibration curves. The variable
inductances, which consist of coils which can be
rctated, are connected te counters which count 10
for sach eomplete revoluticn., A4s the czils are ro-
tatszd, 2 smaell contact whecl reolls on the wire and
sherts cut varying perticns of the ccil depending on
its p-sition, and at the seme time the counter read-
ing is changed, an increese corresponding with an
inerzase of fraquency. Several rrecautions have
osen tekesn to increass the stability <f this ose-
cillator, The plote voltage is mainteined at a
censtant value of 300 velts with the kzy ur or down,
by rmeans of veoltage-rspulotor velves,

0 O
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The rixed co qdenSurs 9 and ClC in the cscillator tuned cire
¢vit are specinl high-stebility units febricated in lowe
less bﬂkBllt » timperature cged and scalzd, and hove o very
low capeoeity -tewpcratur< coaefficient, o porasitizc ug-
cillation supprsssicn resister 5 is inslud2d in the orid
circult of the :scilleter.

2-13 The mastsreoscillatur stape is followed by the multiplier
staige, The seroen, srid, znd eathode circuits of this stage
ars includud in the cscilletor unit, but the plats circuit
is in the r-f unit. In this stape the out“ut frequency »f
the rrerecding stoge is doubled, tripled, or mercly amplified,

depending on the outrut fraguency rvqulred. Tis fune t;ors
ot the variocus frequencics are shown in the following tabl

Jutput Frequency Cscillater Fresgucncy funetion of
altivlior

Sal = w.d Mo 2.2 = 4.% e fmplifics

d.n = S.5 Mo 2.2 -~ 3.3 Me Dzubles

6.6 =14,0 ilo 22 = &7 Mo Triplus

Since the oscillator is celibrated and sperates satis-

factorily as hish as 4.7 le, it would b possible to use the

multiplicr o5 & Jdeubler at cutput freguoneies ns high os

9.4 te. This, hewsver, is not recommend.d end the ralation-
ships given in the table 2bave should be adhered o in orgar
to cperate the muster-uscillotor at as low a frequency cs
pussible. The multipliﬂr valve is a type 807 and is provided
with porasitic oseillation supprossion rosist.rs
in beoth the sereen ana srid circuits. The prid return cira-
cuits <f the multipli.r, nnotﬂr-ﬂ=01114tpr, and erystol
seilletor valvss, orz all ti.d topether and brought out +:2
pnsiti"n number l on the multimster, where totsl grid currsnt
in the sseillatsr snd multiclier stagzs con Lo rend. This
wmis normelly about 2.5 ma.  The plats circuit «f the multiplier
is tunsa by means of conaznser (€19 which is the extreme left
condsnser on ths r-{ unit, Teps are sclectsd on the multi-
plier plate ceil in scc.rdence with the cutput fragusneics
te bz usad, Then the multiclisr is acting as an smplificr,
1t is not tuned to resonance beeruss the driver grid currcent
will be too high, The driver grid current shculd not ereceed
=& ms and the multiplier rlate ecircuit is detuned until this
valuz of grid currznt is obtrinzd. The pleote and scresn
veltages are so arrcnged that plete and screen curreats will
n:t cxeced safe values even if the plate circuit is off
goonanee,
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2-14 The driver stage censists essentially of two type 807
valves in parcllel, The sutput of this stage is
clweys ot the seme fregquency es the output of the
miltiplier stage and slways scts as o straight am-
plifier. The plate eircuit is tuned by condenser
C24. Jigain, this stazc hoas parasitic suppréssion re-
sistors in béth sereen and rid circuits, ‘The
dri.ver stage should alwoys be tuncd ¢xactly tc re-
stnance o5 indicnted by minimum catheds current on
the driver cathods milliamster, The driver plate
tuning condenscr C24 is of the split statsr type, so
that 2 voltage can bz taken off the lower end of L12
for nbutr*11z1ng the power amplifier,

2-15 Grld nzutrelization of the power amplifier is employed.
“hen eorrzctly nzutralized, the pewer amplifier will
remain neutrelized throughout the entire freoqus ney
range, High vcltage d-c is kept off the neutralizing
condenser by means 3£ condenser (27,

2-16 The valves used in the power amplifier sre type 810
' triodes which havs a rated plate dissipation of 125
wetts each. The inductance of the plate coil is
changed to suit the frequency by the sctiecn of the
appreprizte seetion of the main wavechange switch
which short-circuits turns at the ground end. The
circuit is series fed and the plate coil is at a
petential of 1800 volts d-c above greund. In order
to keep the circulating current in the plate tank
circuit at reasonable values, & certain definite
numbar »f turns in the plate ceil should be used,
aolthough it is pessible t: cbtain resonance with a
different value of inductance. Ths recommended
number of turns for each froequency is given in the
calibraticn curves in the appendix (Figs. 4l tc 44).
Thz two amplifier valves ares connscted in parcllel
with parasitic oscillation supprassors connected in
series with sech prid., These special suppressors
consist of a few turns ol heavy wire in parallel
with & 300-chm resister. Ths fow turns of heavy
wire offer o high impedance to any ultro-high-
frequeney currents which might tcnd to start _
paresitic cscillations if permitted to flow, The
cutput coupling scil is placed inside the plats
tank coil and has its turns so arranged thot the
last turn ot the bettom cf "the c2il is in lins
with the last turn at ths bottom ¢nd of the teonk
coil. Toth coils arzs shorted down frem the top ends
by means »f connections tn the main wavschange switch,
so that if, for example, only two turns nre in cir-
cuit in ezch coil, these will bu the bettom two
turns.



217 Thc entanne impedance is matched to the coupling coil imped-
ence by m.ans of whnt mav be ¢ellsd o T matching natwork,
This network consists cssentielly of two inductances which
will be raferred teo os "right" and "left" (looking at the
front of the transmitter), and 4 vorisble condonsor which is
connsetsd betweon ths junetion of ths two inductances and
oround.  Actually, the sntenna coil L16 includes both induct-
ancis, cnd the eondinser is cennceted to this eoil at n CUN~=
venicnt point by monhs of o clip lead. The turns in cire
cuit on ¢ither side of the condenser tap (tap marked "G%) are
the "right" ond "loft" inductances. Ths coendenser top re-
m.ins in the same positicn for zll frequencies, but the taps
to the right and lcft coils are connccted te s:ctions of the
wavechangs switch so thet any desired number of turns in
¢ither sceticn con be left in cireuit. Ths right section
resonates with 2 certnin pereentage of the total capacity of
the condenser {037) ond also with the entenna, the impedance
of the antenns being cunverted to.some valus of apparent re-
sistance =scross C37. The remoining rert of the condenser ree
sonstes with the left ssction and the ccupling coil in such a way
&8 to convert the apparent resistance across C37 to that value
of rssistonce in serics with the coupling ccil which will proe
perly lozd the powsr amplifier,

2-18 Operation on i-c-w is accomplished by means of the tone gen-
eérator which is located on th:s contrel unit chassis. The
tone generator makes use of a t.p= 807 valve (v8) in an
oscillator cirauit comprising transformer T6 and condensers
€10, C4l, and C42., €39 is the fesdeback condenser. 2y
meens of switch 516, these condensers can be selectsd in come
bination to obtain cutput frequencics of 400, 700, or 1000
cycles, The secondary of the transformer is ccnneeted in
series with resistsr R31 and the grid circuit of the Dower
amplifier velves, so that the zrid bias is varied at an
audio rate, thus modulnting the carrier, witch 215 shert
circuits the transformer and resistance B3l and clso removes
plete and sereen voltage from V8 when cew operation is re-
quired,

2=-19 FEKetering facilities ars provided in ell important eircuits.
Cscillator and multiplisr plate currents and all grid currants
are measursd on 2 cormon meter which is referred to as the
"multimeter". This is & 0-25 d-c millizmeter. There is o
series resister in cach metered cirecuit and the velue of this
seriss resister determines the multiplication frctor that must
be applied to the meter. Switch 813 cconnscts the meter in
parallel with the seriss resistor in the circuit to be zhscked.
When reading oscillatcr-multiplier grid current or driver
grid current, the meter reads directly. In these cases the
meter is shunted by o 500-ohm resistor when connected to that
circuit, but this value of resistence has a nezlipible effect
cn the meter recding.
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Yhen the meter is out of cireuit, this resisteor has a
negliginle effect on the zrid bias., When reading
mester-oscillator platc current, ths reedings must be
maltiplied by tws, and for maltiplisr plate current aond
Fower-anplifier grid current, it must be maltiplicd

by four and ten respectively. Scparate meters nre
provided for driver cathods and power-emplifier cathede
currsnts. It should be pointzd cut that in ths ense

of the driver, the cathode current includes grid and
scre2n current in wddition t5 plate current, and in the
casc cf the power zmplifier the cathode currant is the
sum of grid and plate currents. An a-c voltmster is
included c¢n the meter panel to indicate input veltapge
tc ths filement trensformers. It dees not indicets
primary voltege on the power tronsfermers. There is

o red line on the meter =% 110 volts. Eoeh of the
feur ebeve-mentionsd msters has an r-f bypass con=
denser connected amcrsss it for protesctive purrcscs.

The entenna srmmeter is provided with o switeh which

is arroanccd so that the meter reads when the switch

is in the ON pesition, This switch will avoid damage
to the moter if hoavy static discharge currents snculd
flow from the antennn tcarth, snd the switch should

bu left in the OFF position unless readings are bzing
taken.,

ADJUETVENT PROCIDURE

Ssfore proceading, the construction and method of
operation =f the wavechange mechanism shculd be care=-
fully studied. This mochenism is deseribed in detail
in scetion A part 5. The mechanism dirsctly operatcs
switches 81, s2, 83, sS4, s6, S7, 58, 89, 810 and 811,
The variabls condensers C19, €24, C30, snd C37, are
cperated by special mechanisms with moveble fingsrs
which come against stops. The stops ors moved to any
cne of four positions by means of the wavichense handle,
and the fingers can bs sst te stop the condenssrs ot
eny desirsd pesiticn., Ths shafts corry dials and a
locking doviee to hold the condensers in any roquired
rositiocn when ths fing:rs ares unclamped. If the
equipment is shipped set up to its four frequencizs,
it shculd only be necessary to rutune the antenna
circuits and the fin-vsers con the antenna condenser
should therzfere be unclamped. If an <ntirsly new
set of freoquencizs is to b. sot up, all fingers on
all variablcs should be unelomped,
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ifore de-e is applied to the tronsmitier, resisters R42 and

R:d should b corrcetly ennncetid., The cquipment will nermally
bo shipred with theso rusistors conncctad in parallzl for 110
velt dee sporaticn, but if the snir's mein supply is 220 veolts
thiy nuet bo recennceted in serics.,

3efore applying a-c voltasc to the transmitter, all transformers
must hove their primery tops corrcctly sst. The transmittors are
shipred with the tops connzeted far 110-volt operation eand ths
rotary converters will deliver 110evolts 60=cycles on full

lead when the erplica voltage is 110 or 220-volts d-c, os the
casc moy b, If it is found that the supply voltege is nct in
the vicinity »f 110 ar 220 volts, the retary converter cutput
veltngs should be mzasurcd and tars roset sccerdingly. The
full-lzad retary converter output voltage will be about 10
volts lower thon the no-load voltege. The taps should be set

as follews on pewer transformers T1 and T3:

Taps A=C Veltare,
1l and 2 100 volts
1l eand 3 110 volts
1l end 4 120 vclts

Troansfermers T2, T5 and T7 have their primeries supplied from
the Verizc T4, If it happens that the sutput of the rotary
cenvertsr is low and it is impossible to adjust the Variae to
get 110 volts on ths primarics of these transformers, taps are
Frovided for 100-velt cperation. In such cases the lead on

tap & should be meved to tap 2. Since it is not likely that
the rotary converter cutput voltege 'will be so much higher then
120 vclts that the Variac cannot reduce it to the rreper value,
no tap ¢ hes been provided on thess transformers.

CAUTION - DANGEROUS VOLTAGES EXIST “TITHIN THE EQUIFMENT,

To aveid possibility of frtal injury whils working inside the
unit with covers removed, always sec that tho power is cff
(filaments may be left on) and ths cmber pilet light is out
befere touching zny part. It should bz pecinted out thot when
the key is up the high voltage is still on, and although all
millicmcters will be reading zereo, the high voltage is still
on the velves and ccils and the tronsmitter is no less dangerous
than with the key down. Removing the front covers auto-
rmatically orens switches which cut off the high volteoge recti-
fiers, but in order to permit adjustments tc be made with the
covers off, a shorting switch (S17) has bzen provided,
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Beforz touching any enil or componznt in the transmitter,
both th: shorting dosr  switeh (¢17) and the S1AIDBY switch
(S22) sheuld be switched off. The reasen for this .8 bhe=
cause if only the STANDBY switch (S22} is switched off, and
the cover is off the power unit, thire is 2 chance that the
opcrator may fall against the contr-l relay B4 cnd this
will put on the high voltoge and leol itself, even if S22
has not been touched, This connot nappen when both §17
end S22 nre off,

Bzfore meking preliminary checks on the power control and
filament circuits, remove fuses Fi¢, This opens the supply
¢ircuit to the primaries of the pewer tronsformers.,

Apply the d-c voltage to the tronsmitter. If the temper-
efure surrcunding the valves is leéss than 750 F. the
heaters will start to warm up. The thermcstet 26 shculd
cut them off when the temperature rsaches 759 |,

If all external connsctions to the transmitter have been
ecompleted and all valves are in rlece, the rotary con-
verter mey be started. Cleose main switch $24 and switech
S21 tc ON. The green pilot light shculd come on and the
voltage applied to the filement transfermer primories
should bs indicated on the filament line voltmetor,
Adjust the FIL COMP control until the meter rzads hirchest,
and adjust the FIL VOLTAGE control until it rzeds at the
red lins, If, however, the supply vcltage was found to
te lew and the transformor taps were set on teps 1 and
2, the FIL VOLTAGE control should be adjusted so that
the mster reads 100 volts instend of 110 velts,

"hen the filaments come on, the keying veoltage should
appear and the break-in relay 21 and  filement come
pensating relay 22 should cperate. If the relays appear
to be slugzish, the voltage should be checked, The
key-dovn voltege acrcss the coil ¢f sach relny should

be 6-7 volts and it may be adjusted by chonzing the
secondary taps on transformer T5, Cne lead should clwnys
be connzcted to terminnl 5 and ths sther lzad te ter-
minals 6, 7 or 8 which are in increasing order of volt-
LgS, If nscessary, the breakein relay should be ade-
justed, There are three separate szts of contocts

which must osperate in a definits ssguence, The travel
of the =ormature should first be cdjusted by msans of

the thumb screw at the rear of the reley. The travel
should be zdjusted sc that the pewer control (lower
frent) eontacts will heve o zap of about 3/64" when

the relay is not snergized.
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The enzll contocts ot the rear which opercte the nuting relay
in th. receiver must clsse first when the relay is snarzized
and the zop should be as small as is practical. The csupling
ezil zrounding contmets should clese next ond the gap hore
will b: sbout 1/32", “hren the relay is properly adjustsd, the
recelver mating relay will close first and prevent cny click
from the initiaticon »f r-f power in the transmitter, and the
antinng circuit will bz eompletsd befeore the pawar contacts
close thus preventing cny srcing et the entenna contects.

If creing dogs occur ot th: rntenns contacts it is more likely
to be due to the fact that the power amplifier is cscillating
with ths key up (ns may cecur if badly out of neutralizaticn)
thon due to inccrrcet adjustment of the keying relsy. The
filement compensnting reley in the control unit shculd hove
its contacts adjustcd for a rap of epproximately 1/32". One
5ide of the keying rcetifier is grounded at the frome and
torminal 4 should be connsetsd to the key terminal which is
conneetsd to tho basse plate.

Between 30 and 45 scconds after thae filaments are switched on,
the time-delay relay E3 should clcss. If the time reguired
is less than 30 scconds or more thon 45 secconds, some ad-
justment should be mede. Turning the adjusting serew cloclt-
wisz shortens the time delay. The adjustment is critical and
the screw should not be turned mors than o fraction of a turn.

Esfore applying het, ths hot-cathode mercury-vopour valves

should be "zmzed" te disperse any particles of mercury thot may
bz on tho cathode or cnods. They should bo operated ot normal
filoment voltage for a neried of 30 minutes before switching
on the high velters. This treatment is not neeessary egain
unlesz ths valves arz token out cnd placed in eny but a
vertical position.

Now remeve resistor R44 from its sccket in the powsr unit

(ss: Fig. 34 for locatizn) snd switch 823 te "L" or OFF.

Llsc rimove lezds from terminal 17 on the r-f unit and clip
them tegether., If, howsver, the transmitter has becn shirped
tuned up to thes requircd frequconcies and erystals are in
rositicn, it will nct be nscessary to ramove leads from
terminel 17, Do not £2il to remcve resistor R44 in any case.
Now replace fuses F4 =2nd prass the ON butten. The control
reloy B4 will elcse and lock itself closed if the companicn
low-fraquency transmitter is interconnected. If the hipgh-
frequency transmitter is being used alons, termincls S and 10
cn the mein terminal panel should be jumpered in crder to hold

24 closed. If ths overlond relays E7 ond 28 are not tripred and

if the safety switch shoerting switeh S17 is clesad (pulled cut),
power contactor E5 will close, The amber pilot light will
then come on ond the fon will start,
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Now switch the power ~ff by prccsing the safety sherting
switech 817 and the STANDBY switch. The proccdure in

the following scven paragraphs (12-18 ine.) nced not be
carricd >ut if the transmitter hos bzen ghipred adjusted
on the fraquencies to be used., The adjustments should
be understuod, however, and moter readings checkod be-
fore prccezding with paragraph 19,

© S C 3-12 The oscillator unit should now be szt up for the fre-
quencics tc be used. The ciruuits are so arranged that
for zany output frejquency the crystal or master-oscillator
frequencies will szlweys be between 2.2 and 4.7 le. For
cutput frequencies higher than 4.4 Me, the multiplier
stege will double or triple the cseillator frequency.
The oseillatsr frioqusncies will be as shown in para-
grarh 2-12. Approrrizste erystals should be placed in
the scckets and the master-oscillator c¢2ils chould be
adjusted tc the corrset dial rondings os indieated cn
thc calibratiecn shsets (Figs. 38, 39 2nd 20). If
pressure=-type crystals with lockin; scrows, such as the
Blilcy type VP-4, ore used, the lecking screw (lecated
between prongs) should be loosened ons turn bafore
placing the crystel in the oscillator unit. Tops on
subscquent stages are arrcnged sc that it will be more
convenient if the lowest cutput frecquzney is cn band 1 and
the bands arranged in increasing order cf output frequency.
If, howzver, it is at any timc required to quickly ree-
Floce a high frequency with a low one, it will not be
impossibls to put 2 low frequency on bands 2, 3 or 4.
Similarily the highsst froquency could be used on band
l.

=13 Links are provided on the multiplier and driver coil
terminal pancsls, and the s+itech termincls whichare
merked 1, 2, 3, and 4 should b: connected to the coil
tap terrinals which cre marked 24, 34 cnd 44 os follows:

Cutrut Fr:iquency Codl Top
2e2 = 3.6 Mc Nc cennseticon
2.6 = 6.1 lc 2A
€.1 - 9.0 lc 34,

9.0 = 11.0 lc
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Specizl links zre provided inemse it is nceescsary to conncct
26 to o, or 1ty 4f, or other terminals vhich the small links
will nrt fit. In mest czses the smell links will make t
necuessary conncetions satisfeerorily. The p-= ccil tups
shoulu also be ploced in sccordance with the calibration
sheots (Figs. 41 to 44).
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The XTAL - MO switch should be switchad to XTAL if crystal-
contrzllasd cperetion is to b uscd, and the CW - ICW switch
should bz turnsd to C¥. The power =oy now be switchsd cn ond
the kcy closcd,

If moctor-oscillater control is to bs used, the XTAL - IO
switeh should be left in the 10 pesition ond the master-
oscillatar coil locksd st the sctting indicated in the
enlibrotion sheets or clse adjusted by means of o cclibrated
roceiver.  If erstal control is used, the rultimster should
be turncd tc position 2 (m-o plate) and the master-oscillator
coil ndjustsd for minimum plate current and loclked in position.
This should be repeated for nll four bands. The cscillator
anc multiplicr grid current (multimeter position 1) should

bhe about 25 ma and mastcr-oscillator plate current should be
betwsen 25 end 40 ma., (NOTE: Although the master=-oscillater
stoze acts as an amplifier and not as an oscillator when the
frequency is crystal controllad, it is, in thess instructicns,
roferred to as the "master cscillotor" for convenienco).

The multiplier staze moy now be edjusted. Switch the multi-
meter to position 4 and adjust ths multiplier plate con-
denser until the driver grid currznt is & maximum but not
more than 5 ma. It will be nceessary to dcotune the plate
circuit considerably to reduce the drive to 5 ma on the
lowsr frequencics, but ¢n the higher frequoncies the naximum
obtainable drive may not be grester thsn 1.5 ma. It mey be
nacessary to retune the multiplier slightly when the driver
has boon correctly adjusted and therefore the multiplier should
not be permasnently locked up at this pcint. The calibraticn
shzets should bs consulted durinz this adjustment to avoid
eny possibility of tuning the multipglicr %o tripls freguency
instcad of double fruguency or vice-versa., There will naerly
alweys beo o diffcrence of o few dsgrocs betwesn the actusl
dicl scttings and those indicated cn the curves, but a dis-
erepancy of the srder of 60 cr 70 degress indicntes that a
top hos been incorrectly placed or cther fault, The rulti-
plicr glate current (multimeter position 3} should be about
52 ma. Yhen the ceorrect s:tting for the multiplicer con-
dsnscr hos besen found, leck it in position with the thumb
qut but de¢ not lock ths finger in place.
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The lends which were removed from terminel 17 on the r-f

unit should now be roplaced. Thesz carry plete and screen

veltage to the driver valves. Wow cbserve the driver
cathode current and adjust the driver ploto condenser

(C24) until this current is o minimum. Switch the multi-

meter to pcsition 5. The power amilifier grid currsnt
should reach o maximum value when the driver cathode
current is a minimum. At some fregucncies minimum
driver current and moximum prid currsnt may nct cxactly
coincide. In such cascs the correct adjustrment is for
minimum driver cathodes current. The driver condenser
setting sheuld chsck reasonably clesely with the cali-
braticn curves., Leock this condernser with the thumb nut
when the correct setting has been found.

The power amplifier should now be checked for neutral-
izaticn. This ean be done by cbserving the p-a grid
current (multimeter rositica 5) and swinging the p-a
tank ccndenser (C30) through rescnance, If the grid
current dzes not change as the plete condenser passes
through re¢sonance, the amplifier is neutralized. If
there is n noticeable dip, the nesutralizing condenser
should be adjusted until this effect disappgars or is
et & minimum, Usually the neutralizing condenser will
not require adjustment since it is set at the factory.
Feutrelization cean alsoc be performed with 2 neon ine
dicator if one is available., Ths pcewer-amplifier tank
condenser should be tuned to resonmnce and the neutral-
izing condznser adjustsd until the neon indicator
shows o minimum r-f voltage on the powere-amplifier
valve plate cops. Neutralizetion is, cf course,
carried out with plate voltage still off the power
emplifier. It may be nescessory te readjust the driver
stage for exanct resonance after neutralization has
besn compnlsted. The neutralizing condsnser should
be locked up when adjustment has been ccempleted.

The p~a is new resdy to have plate voltege applied.
A temporary ground cconnection should be placed on
ths antemns insulator. Switch to STAKDBEY and re-
place R44, leaving S23 in ths "L" position., lNew
open the kesy before switching on the power. After
this point, the power should not be switched on
with the kesy down, since the initisl condenser charg-
ing current together with the cathsde current will
be suflicient to trip the overload breskers., Switeh
on power, press the key and edjust the p-n tank con-
denser tc rssonance os indicated by minimum p-a
cathode current. The off-rescnance plate current
will be quite low uue to the limiting scticn of

Réd,
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This protects the p-a valves from damage during the tuning
DrOCCSS., When €30 has been tuned to rosonence, S23 may be
switched to "H". Rescnance should be checked and then the
ccndsnser should be locked in position with the thumb nut.

Now lcck the npprepriate fingers on each of the three condensers
(C19, C2% cnd C30) and lcosen all the thumb nuts. It is
very importent that these¢ bo locsened before eny attempt is
made to move the wavechange mechanism. Cperate the wavechange
mechanism, and cheek that the condensers return t¢ their
correct positions and that cperation is otherwise satisfectory.
Now repeat the proccss on the other frequencies. Key the
transmitter on e¢ach frequency and check that all metors aroc
exectly zero (except line voltmeter) when thc key is up.

If the pea cathcde moter is indicating, the p-a is oscillating
and the neutrclizing condenser is nct correctly adjusted,

Now switch off ond remcve the temporary ground frem the

anternna insuletor terminal.

Up to this point it will usuzlly not be necessary to make any
tuning adjustments since the transmitter is shippad with the
contrcls locked in the correct positions for the specified
frequencies, It will always be necessary, however, to readjust
the antsnna condenser (C37) and most of the antenna ccil taps.
Before attempting to tune the antenna, the length of the
antenne should be checksd, The tuning network will match any
antenne whose impcdance lies between 10 and 150 ohms resistive
and between plus and minus 500 ohms reactive. These are
general limits end one or other limit can usually be extended
on any particular frequency so that on the higher frequencics
resistences and reactances higher than 150 and 500 ohms could
be matched,  This means that eny length of wire can be used
for an sntenna provided it is ot least one-sixth wavelength
long at the lewest frogquency and provided also. that it is nct
close to one-half wavelength or multiple thereof at-any frequency.
One-helf wavelength in feet is approximately equal te 467.4
divided by tho frequeney in megacycles. For example, if one
of the frequencies is 13 megacycles, the length of antenna which
will be one~-holf wovelength is 35,9 feoet, Therefore, the
antenne. should not be close to 55.9, 72, 108, or lii fset long.
This length is measursd from the antenna insulator to the end
¢f the antenna. If the nntenna cennct be coupled because of
the fact that its length apprecches half-vavelsngth multiples,
it sheuld not be nceessary to lengthen or shorten it mors than
three or fcur fect. For the four frequencies shown in the
list of sample readings (sectiun ¢ paragraph 6-4) an antenna
which is zquivalent to a 60-ft vertical wirc should be satis-
fectory. If the total length of wire from the antenna insul=
ater cn the transmitter tc the end of ths flat=tcp section
(whieh will be necessary if the top of the mest is less than
80 fwet nbove the tep of the transmitter) is ebout 63 feet,
this will be o sufficicntly clcse npproxination,
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If = set of frequencies is chosen so that it is difficult
to select e length which is sufficiently far awsy from
helf-wavelength multizles of the various frequencies %o
Ferait ccrrect loading, conditions ean be improvaed if

tre impedancs of the antenna is lowered by usinz a cags
type of antenna,. This can olso be dene if it is not
convenient to have the nntennn longer then sne-sixth
wavelength ot the lower frequencies. Such conditions
would rerely be encountersd.

No specific tap positicns for thes antenna coil can be
given since there are so many varying feeters such as
steys, resiticn of funnels, and height above sea level,
“hat affect the cntenna impedance. In general, howaver,
the number of turns required on both sections of the
antenna coil will decrcoss os the freguency is ineressed
tnd the numbsr of turns in the right section will be

tbout three times the number ¢f turns in the laft

seztion for purely resistive antennas (quarter wavelength and
cdd multiples). For inductive antennas (between one-quarter
and one-half wavelength and between threceguarters and

one wevelength) less than this number of turns will be
required, and for copacitive antennas (less than cne-quearter
wavclength and betwsen cne-half and threc-quarters wave-
Zength) more than three timss the number of turns in the
~6ft section 1s likely to bz reguired in the right
tecticn. The transmitter is shipped tuned up to the

fcur specified fregquencies and with ths antenna coil

vaps adjusted for operation with a 38-chm purely resistive
entenna load. It is suggested that tuning bs started
with these tap positions.  All teps should be on  the
¢oil, even if at random positions, when the first fre-
quency is being adjusteds The "C" tap shculd be about

0 turns from the left end of ths coil, but at fre-
fuencies nser the lower limit of the ronge it maoy dbe
azcessary to increese this, This tep should not be any
further to the right than is necessary. Readjustment of
“he other taps will affect both the tuns pcint of the
scmplete circuit and elso the effective coupling to the
power amplifier. Adjustments shculd be started on the
lcwest frequency.

Switch on the power and whil:e cobserving the p-a cathode
currant, rotete the antenna condenser (C37) through its
range. A rise in the p-a cathcde curreant will indicete
that the antenna cirsuit is coming intc resonance. If

<he maximum current ccecurs at minimum cepacity of €37,

turns should be taken cut cf circuit in sither section

cf the anterna coil.
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Similarly, if maximam cathnde current is indicnted when C37 is
in its maxisum rositisn, an insufficiunt numver ~f turns cn

L1 is indicatsd, Thunrsonanes has been found, the noxt stop
is to adjust the network for c¢orrect lnading of the power
amplifier. . ciorse adijustment of londing is obtainsd by
moving tops on the counling ecil (L1S).  The four leads frem
terminals 12, 13, 14 =nd 15, -n the mycalex plate on top of

the p-s plzate ¢oil, correspond to bands 1, 2, 3 2nd 4 from

left to right. Coupling is inerensed by meving the flexible
leed to 2 terminal having o higher Bumbor. The terminals are
errenged in ineressing srder counter-cloclwise. A closer ad-
Justment of lowding conb: offected by adjusting the taps on L16.
iAn inerezse in the number of turns included in the right-hend
or anténns end of the coil will, in general, affect thz coupling
more than ths tune of the complete circuit. With a purzly
resistive or a resistive and inductive antenns load, san in-
er<ase of turns in the right secticn will effectively tighten
the ccupling, but {.r = cipacitive antenna, incre=sing the
number c<f turns mayr sither increass -r decrensc the lecaing,
depending on which side of series resunance the combination

of ecil end antenna haprens to lie, Loading majustments

shculd be made so that the p-a plate current is betwesn 450

end 500 ma.  To cbtain the Tlete current, the grid current
(multlmeter position §) must be subtracted from the p-8

currant reading,

Vhen o position is found that loeds the p-a to the requirsd
value, further sajustments should bs made as follows. For a
given antenns there ar: mony combinations of tap positions

on L15 ond L16 which will couple the antenna to the power
emplificr sufficiently tc cbitein the desirazd ocutput, but the
best results will be ~btained for those adjustments in which
the moximum numbzr of turns in L1S arc nctive. This is be=
cause in these¢ circumstances, currsnts are low and the voltage
eeress th: antenna condsnser (€37 is nct sxcessive. If the
latt.r is tou hish, flashover between the plates will occur,
On the cther hana, if the circuit feormed by L1&, L16,

C37 ant the entcnnn impedsnee is too heavily dempzd, and the
coupling to the rower amplifier coil 1s thus of necessity
made closs, it will nct be possible to ground or braak the
entenna circuit withcut momentarily overlozding ths ocutput
velyes. In other wrris, 2s many turns as possible shculd
be used cn the csupling cecil L15, but ths coupling should not
be so tight that the power cmplifier circuit is detuned when
the antenna circuit is brourht inte tune.

When the antsnne circuit has been sdjusted to give the desired
plate current, £37 should be lcocked and the ndjustment of €30

chgcked. It sh-uld tun: to resonancs at the same positicn as
it did when the antennz terminel was grounded ag in parsgroarh

3-18.
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If it is found necessary to retune C30 for resonance, the
eourling of L15 to L11 is too tight and the number of
turns in use in L15 shsuld be reduced, and loading ine
ereased again by sdjustment of the taps on L16. Vhen
making adjustmints on L15 ond L18,2nly cne tap should
bs meved ot a time and this cnly one turn at a time,.
The cdjustments should b: mede su that €37 is msshed
cbout the same smount as C30. If, on the lower fre-
Quencies, C37 has too low o enpacity, the voltege across
1t may be high encugh %o flash zeross the plates, If
“his cccurs, the number of turns in the right section
¢f L16 should be raduced and €37 retuned tc resconence,
IT"%his raduces the coupling tco mueh, the coupling of
L15 should be increased sne turn or, clternatively,

the number of turns in ths left section of L16 reduced,
If, ¢n ths higher frequencies, C37 has teco large a
cepacity, ths circulating current in the left secticn
of L16 ana in £37 will be excessive and hzat losses may
result.,  Similarly, if the number of turns in the left
secticn of L1B i% toc small, excessive current will
Plow, and heat losses will ccour. This ccndition eon
te remedied hy increasing the turns in the left section
2nd rsstoring loading by inecreasing ths coupling of

L15 or, alternctively, by increasing the number of
turns in ths right ssetion. The temporature of L16

may be checked by compering it with Ll4. At the higher
frequencies, the plnte tank coil Lld (bottom thrze or
four turns) normally runs quitc warm. It will be ccne
sidered satisfactory if the turns on the left secticn
¢f L16 are never any warmer than those on Ll4 on the
teme frequency,

The notwork should alweys be ndjusted so that €37 is
_tunzd to ressonance, 1In cther wrds, if the p-a plate
surrent is toc high, it is not desirable to reduce it
to ths required value by detuning €37, although this
might be tolerstsd in an emergeney. Tha correct method
is tc reduce coupling by moving onc of the taps. When
the fcur frequencies have been sct up, 1t will be
necessary to go back and make slight rzadjustments to
€37 on the othar three frecqusncics if any extensive
change in the errangement of the taps has been meade,
The ccndenser fingers shcould all be locked up tight
end the thumb nuts loosened. The frequency should

be checked on = wavemeter or receiver to ensure that
the multiplier stoge is multiplying the correct
number of times,
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for normal cperatisn on erystel, tha meo setting will not
correspond exnetly vith the crystal frequency b.cause of

the aducd earacity of Cll when 85 is moved to m=c. If it is
disired to ust the m-s to aveid possible interference on the
crystel freguency, listem to the sipgnal on o receiver, ond
with the switch in the m-¢ positicn, cdjust the m-o ccil so
that ths frequency is slizhtly nbove .r belcw ths erystal
Trequency. Provided that the m-o frequency is not more than
o few kilscyeles from the erystal frequency, it will not be
necessary to ratune the subsequent stagss. In ordsr to
change frequency a fuww kilocveles, then, it will enly be
nscessary to turn the X0 - TAL switch,

The setting of the filamesnt compensatcr control chould now
be checked, When the key is down end full puwer output is
being obtainsd, the ccntrol marked FIL VOLTAGE should be nd-
Justed su thot the FPIL VOLTHSTER reads 110 velts. Then, when
the key is up, the FIL COMP contrcl should be adjustzd so
that the veltmeter rgzain rseds 110 velts, It is nct possible
ts adjust the eontrels to entirely prevent the voltmeter

from fliclkering when the traonsmitter is biing keyed, becnuse
the ccnverters toke o certain time to slow d..wn when the key
is presced, This glight vsltage variaticn is nct sericus.

ror cperation on iecew no adjustments ar: required. It is

merely necessary to switch the CW - ICW control to ICW
and turn the tone switech to the required audic tone.

MAINTENALCE

The equipment shculd bz gone over peri:dicnlly for cleaning
end general inspection. In particulsr, nll insulsticn
should be kept free of dirt or other depusits. A4ll screws
and nuts shculd be kept tight.,

The contact surfaces of the relays and ccntactors should be
examined pericdically for burning or pitting. Contacts
should be cleaned with a burnishing tosl ¢r very fine
sendpaper, Coarse sandpaper, files, <r emory cloth should
rever be usecd, Particular care should be exercissi whan
working with the ccntrcl relay 24 as it is very important
that the contact springs sre not bent, Contacts on this
relay shculd not be touched unless they zre knuwn te be
giving trouble, The valve pins sheuld be pericdizslly
examined for poor centoet, cspeeinlly the ructifier valves
whese filements corry heavy currents.,
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4-3 The switchss and mechanisms making up the wavechanne dea
vice chould be pericdienlly cxamined snd nuts and screws
tichtened up end lubricutiszn cpplied if noeessory,

4=% The vscillater ccils shkould be taken out periodically
for inspecticon. It may e nececesary to lubricots the
mein rxlz, but the rod which holds ths whzel shouli
never be lubricatsed, If the wheel ig aecldentzlly
teken off the wire during such an inspection, the
counter should be wound back tc 0000 and the wheel ree
Pluced on the winding exectly et the front end. The
contact springs should be tight ngainst the slip rings.

4=5 Velves have = dgefinitely limited 1life end will have to
be replaced pericdieally, Replacement of the type 810
vaives is indicated when they deliver reduced output
and cathous current is lew for normal grive, de-o
volteg:s, and coupling. In order to remove the rear
810 valve it will Pirst be NeCussary to remove the
front velve., The typs 872-4 rectifier velves will,
in time, accumulate o doposit «nm the inside of the glass
rendering them almost opaque. This is not ngecessarily
an indication that the valve necds replecing. Failing
valves may be detected by s change in colour and oxtent
¢f ths characteristie blus glow inside the bulb. It
becomss poler and ma:- chonge to a pinkish tinge, If
these valves are roplaeed, they must be 2ged thirty
minutes ot normal filement voltuge to properly dise
tribute the mercury betore the high voltage is
applicd, Thz t;pe 868«A velves should be checked by
2 measurement of the d-c cutput voltege. The type
807 valves will scmstimes show o slight bluish tinge,
but this is nct an indiesticn of a defective valve.
The plate currents of these valves shculd b2 checked
pericdienlly, Th: tonz-generator valve plete current
may be checked by inszerting n 0-100 dec milliameter in
serics with the leads tu terminel 25 on the control
unit, This should bs 75-85 ma. silure ¢f the type
VR150-30 regulator valvis willls indiceted by a
clange in ths charactzristic mlow. If, howsver, hoth
valves shculd suddenly f2il to glow, it is mere likely
that the B6EA valves or scme other component 1s giving
troubls. Frilure of the type 6VS crystal-oscillater
valve will be indicated by lack of grid current at the
multiplier and driver grids.




ces

-0

da7

The Voriae (T¢) may raquire creasional attention. The slide
ing surfacs sheould bs kept free Prom eorrosicn or other derosit,
Trouble with this compsnuunt will be indicoted by fllcxerlnk

of the filamsnt-line valumater as the control is adjusted,

Lo i P

the brushzs may requirs ronewnl after a long period of use.

wist lowsr d-c veltaze =nd loss of sneppy keying-relay oction,
To bring the veltegs up to ccmpensate for this effect, the
5ps cn transformsr TS may be moved. Increasing the secondary
tep or deerossing the primery tap will ineresse the cutput
voltage. For wxnmple, th: hizhest voltzge is cbtained when
the rrimary lcads are cn termlnals 1 and 2 and the secindary
leads ers on terminals 5 and 8. The lesds to terminsals 1
and 3 shculd never be moved,

The dry-rzetificr elemant CUL may "ege", resulting in o scme-
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C8

CcS

C10

Ccll

ciz2

cl8
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Daserirtion

Tyro Manu
Number facturer

Urystal osc. grid resctizn 30 wuf 500 v

C-o sercven bypass
C-c plate blocking
M=o eathcde bypasa
H=c heatoer bypnss
li-~ scresn bypess
M=o plats bypass

M=o plate blocking
M-o tenk

M=o tank

#=0 orid reactien
dult. grid bloeking
Mult, cothede bypess
Ylt, serean bypass
B=f filter

R-i* "

R-f "

¥ult, plats bleecking
sult, plate tank
Driver gzrid blocking
Driver eauthoue bypass

Driver screen bypass

«002 uf 520 v
+Q0Z2 uf 500 v
Ol uf 300 v
01 uf 300 v
+002 uf 500 v
1 uf 600 v
2002 ut 500 v
500 uuf ¢ -
2% 5000 v
1000 uuf £ -
2% 5000 v

BO wuf 500 v
30 uutf® 500 v
01 uf 300 v
002 uf 500 v
{002 uf 500 v
002 uf 500 v

«Q02 uf 5C0 v

5WS C.D.
3Ws "
VIS "
3V "
WS "
3Ws "
DY5100 "
WS "
9H "
9H "
575 "
5WS "
3wg n
3WS "
3Ws "
3v8 "
23S "

«002 uf 1000 v 45-12020 "

150 wuf .0375"
gpacing
180 uuf 500

Ol uf 300 v

7115 Hemmond
575 C.D.

NS "

«002 uf 1000 v 45-12020 "
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Cireuit
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Fart

Conasncars
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€23

€24

ceb

c26

Ca7

C2B

Ce9

€30

€3l

c3z

€33

C34

C35

C36

ca7

€38

C39

C40

cal

C42

C43

Ci4

C&d

Sriver platz blocking
Driver plets tenk
F-n gria blocking

P«a noutralizing

Neutrolizing iscletion

filament byposs
Feg " "
tank

rlate bypass
Multirlier byposs

Driver cathsde meter
bypnss

-P-o, cathode meter

byress

Fil, line voltrstar
bypnss

Keying rectifier
filter

sntenna tuning

Tone-g scresn bypass
T-z prid reaction

Tone generstor tank

Not used

Low=v rectifier filter

n n "

Type
Dzscrivtion Lamber lianufecturer
002 uf 2500 v 45-22020 C.D.
200 uwuf ,0375" 8820 Hemmond
spacing
250 uuf 1000 v 435-13025 C.D.
6.2 uuf 6000 v 8602 Hommend
100 uuf E500C v 45-53010 C.D.
«01 uf 1000 v 45-11010 "
«01 uf 1000 v  4S=-11010 "
200 uuf ,130"  sgpecial Hammond
spaeing 82245
002 uf 6000 v 9FS-62020 C.D.
+002 uf 1000 v £AS-12020 "
.002 uf 1000 v <AS-12020 "
002 uf 1000 v 44g£-12020 "
.002 uf 1000 v £4S-12020 "
+5 uf 600 v DY&6050 "
500 wuf .080" S350 Hemmend
specing
«5 uf 600 v DYE050 C.Du
»1 uf 1000 v DY10010 "
«1 uf 1000 v DY10010 "
02 uf 2500 v S4AS-21020 "
.02 uf 2500 v GAS-21020 "

4 uf 1000 v

< uf 1000 v

TJ10040

1J10020

It

"
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Circuit Type Manu-
Symbol Part Description Number facturer

tondsnsers
—Tne S

C46 High=-v rectifier filter 4 uf 2500 v TJ25040 C.D.
C47 Thormestat spark suppr. .1 uf 800 v DY6010 "
Relays
gl Break-in keying 6 v d-c eoil 202 Leach
4.4 Ohms
E2 Compensating 6 v d=c coil 101 "
4.4 chms
B3 Time delay 110 v B80w=cy c2il,
delay 20 secs to
1 minute 11547 "
E4 Control 110 v 60-cy ccil
contacts Z2A,1E, Can. Tel.&
code =4 FQi Bupplies
z5 Powsr contactor 110 v 60-=cy coil Bull, Allen-
open type 700 A209 Bradley
z6 Thermostat Hormally-closed,self Thos.A.
rezgulating 75° F, idison
# - 589 M8-D8-28  Inc.
E7 Low=v coverlced Trip current .78 17210,coil Leach
treeksr amp d-c #351 2.5
ohms
£8 High=v overload Trip current .75 104R, z0il "
breaker erp dec J£351.2,5
chms
Fuses
Fl Heater {2) (Refill}3 amp 250 v Zconomy
F2 Mein line (2) " 30 amp 250 v "
F3 Filement (2} " 5 amp 250 v "

F4 Powar (2) " 25 amp 250 v "




Cireulit

Symbeol

Inductannus

Ll
L2

L3

L6
L7
L3
LS
Llo

L1l

L1z

L13

Li4

L15

Lle

L17

118

L19

L20

r21

L23

li=u clate choke

w=0 variable

li-0 "

A-f filter

R=r "

R=f "

Multiplier plate choks
" " eoil

Driver plate choks

" " oesil

P-a grid cheks

F=-a tank cnil )

Fe-a ccupling coil %

intenna coil

Low=voltogs Pilteir choke

- . ilter zhelz
M=o suprly filter zheoke

Eigh=voltags filter choke

L=v rectificr hach supctression choko
Pr

High-v rzctifier hosn suprressien choke

"

Fort Degerisition

i

Tvpe

Mamboer

1504

Y2032

22031

92263

922¢€4

1504

1501

1504

1504

92030

1506

90392

1504

21732

31600

23373

89385

89379

21655

91685

91565

91665

Manu-

frotursr

rammond

Jarceoni

"

"

Eammond

llarcsoni

Hemmond

Marconi

Fammond

haorcont
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Circuit Type
Cymoel Part Deseripticn fumber  Manufacturar

i1l dultimeter 0-25 nma d-c 278 Simpscn
12 Drivior cathede 0-250 ma d-c 278 N
13 Pea cothode 0=1000 me d-~¢ 278 "
M Antonna ommster C-10 amp r-f 378 "
145 Fil. line voltmster 0-150 volts a-c

Rvd ling 2t 110 v 578 "
Pilot Lamps
Fl Pilct lamp 120 v €=w $5 clear C.G.E.
P2 L n Dltto 1"
P3 " 1" Ditto "
RHesistors
Rl C-0 grid lassk 50,000 shms & watt BT  I.R.C.
R2 C=0 sersen 500,000 ohms & watt BTS "
R3 C=n plats 30,000 chms 4 watts AR with "c"

conting,
#1 terminals "
R4 M=o prid lzak 50,000 chms 1 watt 5T1 "
RS M=o parasitic 100 ohms 2 watt BTS "
Suppressor
R& M-z cothode 250 ohms 2 wintts BTE. "
R7 liec sersen 30,000 chms 2 wot<s BT2 "
E8 Mult., grid leszk 50,000 chms 1 watt BT1 "
R9 " " " 100 chms § watt ETS "
parasitic sururesscer

R10  Hult. cathecde 250 chms 2 wattsg BT2 "
R11 " sereen 100 chms £ watt ETH "

raprasitic suprressor
R12  Mult., scrzen 40,000 chme 2 watts BT2 "
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Circuit
Symbol

Rzeistors

R13 GDriver

Elt Driver
SUPL.

rl6 Driver
SUDpD.
n

El18 ODriver

ng "

Fort

Irid

seresn

R20 P-a rrid parcsitic

SULD.
p21 "

1t

R22 P-a grid lsck

R23 Yultimetesr skunt

R27 "

R28 Tonz-g

R29 "

R30 "

serzc

0
)
»d.-
¥
[§)
{1
w

grid leak

Type

Description Bumb o

10,000 ohms 4 wetts AP with "C"
coating, #1

terminals
50 ohms 1 wott BTH
Ditto 8TH
100 shms & watt BTH
Ditto BTE
250 chms 20 wntts X with "C"
coating,:5
terminels

20,000 chms 20 watts Ditto
P300
P300
2,000 ohms 40 wetts HA with oM
coating,#5
terminals
500 chms & watt BWE
S ohms, 1% tolerance W3
3 ohms, 1% tolerance WW3
500 ohms 5 watt BWS
1.0 chm, 1% tolerance W3
40,000 chms 12 watts CL with nen
coeting, #5
termincls

250 ohms & wntts LB with "GV
conting, #1

terminals

10,000 chms 2 watts BT2

I.RIC'

Ohmite

i

I.R.C.

n

L
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Circuit Tyve
S5kl Port Szserinticon namber Menufacturer

—— i

Ezzistors
— S

R31 P-a zrid series 2,000 ohms 13 watts F3 with "¢"  I.R.C.
conting, #6
terminals

R32 ot used

R33 Keying biss 2,760 ohms 38 watts HZ with "c"
coating, #5
terminals "
P34 Low-v potential divider 6,000 chms FJ with "o"
34 watts cooting, #5
terminals "
E35 " " " 2,500 ohms 60 watts NI with "¢
coating, #5
terminals "
k36 Highev blecder 10,000 ohms 60 watts Ditto "
R37 " " Ditto Ditto "
K38 n " Ditte Ditto "
P39 " " Ditto Ditto "
R40  Voltage regulator 7,000 chms 25 watts HY with "¢"
scries coating, #5
terrinals "
Rel Filament cecmpensctor 7,5 ohms 100 watts 0445
modsl ¥ Qhmite
k42. Heater unit znel. heater Chroms-
unit, 100 w, lox
115 v
R43 n " Ditte "
R4% Pcwer reducing 300 w 110 v, P.M.¥right
straight core Zlect,

heater slemznt

B 45 Multimeter series 91850 Marconi
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Circuit

Symbel Fart seseription
Switches

sl M=0 wavechange

s2 M=-c "

£3 Mo "

S4 Moo "

55 Crystal/m-o

S6 Mult. plate coil tep

37 Driver plate coil tap

&8 P=n co2il tap

59 Coupling coil tap

S10 &ntenﬁa ccil tap

Sll " " "

512 Not used

g13 Multimeter selceetion

Si4 sntenna ammeter chrmtbins

517

§18

520

821

523

524

Switeh S15 should be type 91232

Switch S16 should be type 91135

Sufety switch sherting
Safety
f

LU

Filament

Standby

Type
Number

Hanu=
fneturer

90563
90563
0663
90563
91620

91228

92236
62236
52258

92238

91211

sarconi

1"




C3&

Cireuit Type AManue
Smbel Part Deseriptien Hurber facturer

Swit: hee

525 Vavechanie h-t interlock 205695 AHEH

Transformers

Tl Low=voltage power 89305 iarconi

T2 Rectifier filament 89309 "

T3 High-voltzgze power 89325 "

T Variac 80B General
EQ-cy Hadio

T5 Keying ractifier 85308 idarconi

T8 Tene zonerator 89301 "

T7 Filam:nt 88305 "

Valves & Scckets

Vi Crystal oscillator 6V5 R.V.C,
Socket 588 Amphenol
Ve Master cscillator 807 R.V.C,
Socket SS55 fmphenol
V3 Multiplier 807 R.V.C,
Socket 585 Amghenol
V4 Driver 807 R.V.C.
Jocket RSS5 Amphseneol
V5 Driver 807 R.V.C,
Socket \ R385 Amphenol
vé Power amrlificr 810 R.V.C,
Socket ¢1l ¥hite Jchnson
VT Fower amplifier : 810 R.V.C.
Scekst 211 ¥%hite Johnson
V8 Tone g engratecr 8a7 R.¥V.C.
Szuekst 586 fmphencl
V3 Lowevoltage reectifier 8684 R.C.A.
Socket R3&4 Amphenol
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Circuit

Symi sl
Ao N

V’:lm‘; s 4

Fort os
el lied b
Zaclkots

V10

Vil

viz

V13

X2

X3

X4

Lowevoltess roctificr

£
-~ e it
JuCiet

High-voltazz roctificr
Bocket

Fizheveltage rectificr
Suekat

Voltage regulator
Socket

Veltiyr: rarulater
wocket

Crystal Frzquency to be specified.
Temp. coazff. 3 ey per le
per deg. C.

" Ditto
" Littoe

Ditteo

Miscsallansous

CUl

Heyin: reetifier F=f2a0=1

1

wn

Type mand=
Number froturer

86:)1':1 H.C-J‘.Lc

ESSt [mphenel
872 ReCeits

211 Vhite Johnson

872."3 RnC.A..
211 Vhite Jochnson

VR15C=30 R.C.A.

538 Amphenol
YJ—RISO-SO RlClA.
528 Amphenol

VP4 5liley
CF3 Stone
itto Ditte
Ditte  Ditte

Ditto Dittc

Mallery

#£(0 Alr Cond.
#.4.C. &% Zngrg

Corp.
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CALIBRATION AND OPERATILG DATA

This supplsments the calibraticn curves which show
the moster-cseilleter dial, rultiplier, driver aend
p=a condenser and eoil tap settings for eny desired
frequency. The master-cscillator calibration is
shewn on Figs. 38, 39 and 40. The relaticn between
cscillator and output frequencies is indicated on
the coiibration shects, The curves show two
colibrations; one for the oscillator cocils marked
bands 1, 2, ond 4, and cne for the ¢oil marked band 3.
With the =2id 5f these curves it should be possible
to set up a transmitter within better than 2% cf any
srecifiad fregquency, Clossr adjustment is possible

if a celibrated receiver or frequeney meter is availe
ahle,

The multiplier and driver plate coils have fixed taps
brought to terminels on & terminal pancl which slso

hes terminals ccnnected to the wavechange switches.

The correct taps to be used for eny frequency are
indicated on the calibration sheects (Figs. 4l-44).

The celibration sheets show where the multiplier
condenser should be set to obtain correct drive at

eny frequency. The values given in the sheets are
appreoximate conly end will depend to some extent on
what taps are used on the other three switch positions.

Fower-amplificr condenser settings and coil tap posi-

. tions ere shown on the same sheets (Figs.2l-44).

Actual condenser settings will vary somewhat from the
ealibrated values, but the suggested coil tap settings
should be setisfactory,

Follewing is a list of typical readings and dial settings:

Switch positicn 1 2 3 4
Emitted frequency 4172  B532 12920 13230
Crystal frequency 4172 2844  4306.65 4410
Oscillator dial 0287 0Ol1l70 0272 0277
Mult., ccndenser (€19) 43 25 22 18
Driver condenser (C24) 60 24 20 i8
P~a condenser (C30) 60 32 3 3
Ant, condenser (C37)} 77 28 16 16
Mult., coil teps 2A 34 4A 44
Driver coil taps 2A 3A 4A 4A
P-a ccil taps 10k 4} 2% 3%
Tap "C" turns from left

end of L16 10 10 10 10
Turns from "C" tc left-

hand tap 6 4 1 1

Turns from "C" to right-
hand tap 22 12 3 v




38

Fellowing roadings taken on cew with key down:

Osa. muls, rrig 2.8 M2 2.7 mn
limz vlats Si0" 258 "
Malticlier nlate 52 " g2 "
Driver c-rid 1.8 " ¢,9 "
P-c grid 104 " wea "
Driver cothodce 27 " 114 "
P-o eathede 538 " zag "
Antsrna amgs 3.8 ° 3.68
Antonno wotts 402 515

2.0
26
52
1.6
83
153
483
3.69
818

ma 2ot me
1t 36 1t
11t 52 "
1t l . 7 "
1l 86 "
it 157 L]
tr 485 "
3.75
535

Fellowing resdings token on i-c-w with key dcwns

P-a grid 62 ma 80 mo
Driver cathods 108 " 123 "
P-n cnthcie £60 " «40 M
Antenna omps 3.1 3.1
Antennn watts 335 365

60

158
140
3.1
365

ma 62 ma

" 152 ki

1] %&0 "
3.1
365

Above reczidings were tcken with an antenns resistance load

of 338 ohms.,

Following is & list of miscellaneous recdings:

KXey
Key
Key
Key
Key
Key

down, high vcltage

down, m-o rlate voltage
up, n=o0 plate voltage
down, low-v output to greound
up, low-v ocutput to ground
up, gzrid blocking wvoltage
Key down, mult, plate voltage
Key down (c-w), p-a rrid bias
Key down (i-c-w), p-a grid bias
V8 screen to cathcode

V8 plate and scrsen current
Line current, filaments cnly
Line current, h-t on, key up
Line current, key dcwn
Crystal cscillater plate
Crystal oscillator screen
Master cscillatcr screen
Multiplier screen

Driver screen

Carrier ripple

Crystal r-f current

8664 filmment voltnge

872A filonment voltoze

810 filament voltuge

807 heater vcltoge

6V6 heantesr voltaze

Keying rclay voltare

Keying rectifier cutput {key dowm)

Montreal, February 10, 1341

1300
300
300
625
470
210
320
175
250
225

60

OO WLBWOoOOoOWwm

RO ;N
-

—

velts
1"

- 230 wvolts

- 320 "

- 300 "

- S0 ma

cemps (114 velts)
" (113 1 )
il (110 "t )

volts
1

n
n

1"

~ 50 ma
volts
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wW/T TRANSMITTER
LOW FREQUENCY TYPE PV-500L

R-12-13-14-15-16-17-1&

L-i4
&7

L-13

L1z

510

L —

FRONT “iEW
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w/T TRANSMITTER
Low FREQUENCY TYPE PV

-500L
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W/T TRANSMITTER
NCY TYPE pv-500L

Low FREQUE
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W/T TRANSMITTER
LOW FREQUENCY TYPE PV-500L

TONE GENERATOR SECTION
TOP VIEW

FiG. 5



w/-r TRANSMITTER
LOW FREQUENCY TYPE PV-500L
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W/T TRANSMITTER
LOW FREQUENCY TYPE PV-500L

e A o ey At oA

17 -R23
T-6 —T5
—E4
L7 — 1:8-10
c30 v-67
E-3

T3
T-4 £z
—a——— E-©
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W/T TRANSMITTER
HIGH FREQUENCY TYPE PV-500H

Fig.26

FRONT VIEw



W/T TRANSMITTER
HIGH FREQUENCY TYPE PV-500H
M2 M3 M5 M4

RFEUNIT
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W/T TRANSMITTER
HIGH FREQUENCY TYPE PV-500H

R6 C-5 C10 C14 Ri2 RIULR-9®

R-7
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k-1

c-8

R-3

R-2
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c-2
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REAR VIEW
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w/T TRANSMITTER
HIGH FREQUENCY TYPE FV-500H
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TOP VIEW

Fi1G.29




W/T TRANSMITTER
HIGH FREQUENCY TYPE PV-500H
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W/T TRANSMITTER
HIGH FREQUENCY TYPE PV 500H
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W/T TRANSMITTER
HIGH FREQUENCY TYPE PV-500H

T-a E2 VIA T W4

CONTROL SECTION
TOP VIiEW

FIG. 22




W/T TRANSMITTER
HIGH FREQUENCY TYPE PV-500H

CONTROL SECTION
BOTTOM VIEW

FIG.33




wW/T TRANSMITTER
HIGH FREGQUENCY TYPE PW500H
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W/T TRANSMITTER
HIGH FREQUENCY TYPE PVSO00OH
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