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The new Galaxy ¥ Medk 3 offers you higher powes,
impenved ALT with linecr emplifier inpul provisions,
The Mork 3 still meintains the some high standerds
of performance and rugged reliakility ot the sare
low grice thot hos become o trodemork o* Goioxy,
Bocked by a full yeor warraniy ard the best serviecs
policy ever, we {eel sure thot the Galewy ¥ Mark 3
will esteblish o new s'ondard of value Far the HAaM
indusiry,
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SECTION 1

UNPAECKING

1.1 REMOVING FROM CARTON:

Carefully remcve the Galaxy ¥ Mark 3 from the packing
carzon. Examine 1% elosely for cigns of shipping damage.
Remove the top (& screwc) and the bottom (6 screws) of the
cabinet. Remove all hold-down tape and check to insure all
tubes, orystals anc transistors are properly seated in Lheir
respactive sockels. Inspect closely for any signs of internal
camage.

Should any shipping damage be appareni -- FCTIFY IEE
DELTVERING CARRTEE IMMECIATELY, State 10 that carrier the
full extent of darage and file a claim TMMEDTATELY!

1.2 WARRANTY REGISTRATIUN:

Fill out the enclosed WARRANTY REGISTEATION CAKD and
mail it TODAY so that your warranty will be on file,

L3 SHIPPING CARTON:

Save the packing material and the shipping carton.
Tou may reed ‘t at a later daze for shipmenl or sterage
of the tramsceiver.

1.4 RE-ASSEMBLY:

Atter you have satisfiad yoursel® that ro damage has
resulted from shipment and that all tape has been removed,
all tubes, transistors and crystals are properly seated in
their snckets; replace the top and the bottom of the cabinet.




SECTION 2

INS TALLATION

£.1 GENERAL:

o not attempt to operate vour aalaxy ¥ Mars 3 ar +o
make any connections until you heve read this entire section
carefully ard wnderstang i COntent,

.2 ANTEKNA:

The Galaxy V Mark 3 will work with gny of the common
artenna systems designed Tor use or the high fregquency amateyr
bands, provided the fmpedance is not beyand the capebility of
the pi-network. A anterna that ras a resistive lrpedance
cetween 40 0 10D ohms will take Fower from the Mark 3 with
Hitle difficulty. SWR should be kept at a minimum, préeterably
less then 2:1. The anterqa conmection provided or the rear
Penel of the trarsceiver is an 50-739. To conrect your antenna
You will need to provide a Pl-222 conneclor,

fcrember that the most powerful transmitter is useless
without a goad antenra and fredline. These two ftems are
often overlooked by the amateur who 13 in a hurry to qet an
Eae afr, A faw momenls here to make Sure vou have a good
¢race of RG-8/U coax cable and a good antenna nstallation
Will make a great ceal of difforonca in the performance of
YOur new transceiver.

2.3 SPLAKER:

The dudio output from the transcedver requires an B oo
speaker, The speaker connecticn 45 an RCA type pronp jeck
on the rear penel. Galaxy's S5Ce1 spesker 15 highly recommended,
providirg a qood quality speaker 4r a nalching cabinet that
will also house the AC-400 power supply. For mobile fnstall-
alion a small separale speaker is recommerdead,

2.4 MICRIPHONE :

The bast perforiance from your Galaxy V Mark 3 will
FEELIT when using a wideband, flat frequency response rike,
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The microphore input ic 3@ HIGH [MPEDANCE imput. The
best Y0YX [voice conbrol) operation is experienced when
the mike has a cardicd patterr to reduce backarcund pickup.
This type of mike allows you to cperate your aucio gain at
a higher level, givirg opTimum YOK cperation, reducing
revaerberaticn, echoes and noise pickup in both Tixed and
mobiTle installaticns. Microphones with Timited low or
high Trequency responce with peake in the Voice ranga
commonly used for 558 will work satisfacterily, but At
somewhat less thar maximum performance. Audio shaping
chould take palee in Lthe transceiver, nol in Lhe of crophone.

A three conductor (3-circuit) microphone plug is
required for the jack providec on the front panel of the
transceiver. A plug such as Switchcratts' 5=260 or
equivalent should be used. The plug and microphone are
connectec as shown ip the illuctration below --

CWITCHCRART  5-250 or Bl

MICROPHOMNE CONMECTION
Figure I

HOTE

Some mixgs have a PTD switsh Wred zc the mile |
& Lamgnt iz shorted owt when the PUT moitol <a
in the OFF memaibdon. Wien wring Mg Yoo of
mika fer FOX operation the SJORT must be

e Limfuated ar the VWX will nor oserate,

2.5 POWER: i

The main power jack on the rear of the transceiver
requitres & Cinch-Jones type 5-312CC7 connecter. This is
art of the Galaxy AC-400 and G-5000C power supplies.
?I-ua power connector pins are conmected as shown in
Figure & on the fellowing page.



PN 9 -~ _100 vdc (bias )ry
Fin 11 == AC Centic]
Pin 12 -= ar Contral

Pin 1 --- G50 vde © ——
Pin =5 3mp vde Ll ys r-ﬁ Ii |
PIn.5 =re 18 wie lougin

Pin 6 === 12,6 wae velln Lﬂ: ‘
PID T =em: Groaing t3mas

g
o
"__,..a-""-‘\.,l'

POMER PLLG CONMECTION
Flgure 7
.0 LOZATION:

The locztion of the Galaxy v Mapk <s Fized or mobile
15 not critical. Cape should he taken #5 irsure that SRaEce
15 allowed for acequate aip circulatian, Locations near
radiators op heating units should he avoided,

CAbTTON

™ 9T COVER THE ToP gF emp TRINSCRI UER jreg
BOTKE, PAPERS 0R OWimg precms op EGUIFNENT
AS CURRUEATING MAY AESire s

2.6.1 Fixed Instailation -- Galaxy's Model ag-ang AL powap
supply s renuired fop Fixed-station fnstaliation.. The use
ef the 5C-1 MItching speaker g Nighly desireakle and You will
note trom paragrash 2.3 that the powsr supply will s insida,
This then forrs anp compact unft. Figquep 1 shows the proper
=arnectioens between the Galaxy V Mark 3 and the AC-40p. If

2 linear is used 1p your fixed statier such a5 the Galaxy
Z000E, it should Le cennecled as shown +4n Fioure 4.

ih§¢v1mun!nult|¢h-

W |
| Ant 5#'.:'

r{‘.n o ennn

FIXED STATION CAELE CONNECTIONS N__‘:
NSvag
Flgure 3
-4
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LINEAR CASLE CONNECTIONS
{eure 4

2.,6.2 Mcbile _nstailation -- The G-3D00C power supply will
be required when using the Galaxy V Mark 3 mebile. The
Lransceiver can be installed in any vehicle having a 12 VDC
electrical system. The G-EODDC is factory wired for negalive
greund and comes with the necezzary power plug for the Galaxy
Y Mark 3. See Figure 5 for proper cable comnections.

fo
mobile
antznng MS 1
I =
mobie
Galaxy V spaaker
r'll"lﬂ".j g
iG-ﬁI:C}:
dc power
SUDHY  MoBELE CADLE CONNECTIONS

Figure L

Mount the trarsceiver in ¢ Tocatior under the dash usinmg
the I'-I'".E 111;!::1' le mnur!:1[; hr‘a-:.-ae’::h Figure B shows some typical
irstallations. Additional detzils are provided with the mount,




2.6.3 Mchbila DC Supply Concideraticns =-- The Galaxy &-5000C
power supply should be mountec as near to the batiary as
possibie. UD NOT meouat the supply in 2 location that would

F require sxzeasion of the primary cables attachec to the supply.
The G-5000C should be mounted high orn the fnside of the
—_— fandeir, near the battery. This will position it oul of direct
watar splask fn nosl cases, and also in the best positior for
& vertilation. U0 NOT meount the supply near the firewall --
= this §5 a “prar vo40™ 1n the motor compartment.
3 The worst conditicn for & COC supply i3 to operate the
| set wntle criving at high speed, building up considerable
5 heat in the motor compartment, bnen stop for gas. etc., Bnd
: turn off the motor. The heat builc-up n the motcr compartment
] is =arriffic without the motor fan in oporation in thic casa.
= | If you find it necessary Lo stop and turn off the motor, the

OC sup-1ly should be SHUT DDWN as well unti]l the heat leval
hags beer reduzed ov openirqg the hood, or starting the octor
for zdded ventilatiom frum the motor fan.

NEVER start the motor Wwith the OO supply in cOperation.
Turm off the IC supniy unlil the rotor is running.

Ll

The cable czrrying power from the [T supply to Lhe
transceiver should not be over 10 feel in length with the .
cohle supplied. I1f slightly more lenath 1s necessary then
an added 518 wire should ce paralleled with the wire that
carries the filament power [Pin & on Lhe power plug).

-

I a1

.6.4 “Mobile Arnterna Installation -- Install a mobile antenna
in the marner recommerdec by the anlenna manuflacturer and
conrect the coas Tead from it to the antennd Connector on

= the transceiver using a FL-252 cornector. Mobile anterna

= installation 1s ancthey item that is oftem overlooked and

E done too Rastily., Tase your time and read some of the mary
good books available on the subject -- your time will ke

well spent and very noticeable in your mobile performance.

?.6.5 Mooile Spearer Considerstions -- If yeur car has an
all transistor radic as most co nowadays, imstall & separate
rpeaker for your mobile bransceiver which can be pounted

for cperalir convenience.

dl




=.8.5 laniiion Nofse «- In most mobile installations fanitsan
noise becomes a firobTem, |+ is recommended that you instal”
resistor type spark nlugs anc insert g 10,000 ohm suporesscr
"esistor in the center lowep of the distributor cap, A 5000
ohm suppressor resistor e SUGTBSTEC T pach zpark nlug Eowar
on the distridutor cap, A coaxial C2pacilor 2t the 1gnitjon
coil prinary, mounted a “lose o the coll termina] a5
possiole fs anothor MUST. TF noise s still present Main we
SUI9EST you consull the many articles and heoks written on
Lthis sub ect. There are alza comrercielly avialabla popiea
suppressor kits.

FRONI-YIEW OF THE Ga: Axy ¥ MARK 3
Figure 7

2.7 CONTRDL FUNCTIDNS:

CN-CFF SWTTCH......0n the AF Gain Cortrol. Whan in the:
maxioum counter-clackysse positien,
turrs power off,

B AF i s e AT GAIN CONIROL, rertrols audie
output (vnlume).

= B vmyasnasice v iBE BATE CONTROL, the lsver under the AF
krneb. Mormmally it is Jeft in toe maxinuy
clockwise position, For Sthong signals §t
iay b2 s2t in 4 counter-clockwiss direciion
10 tncrease the AUD tarezhald Tieval,
retarded, iie "5® meter Jovel will increase
and only signals of +hic strencth or greatep
Will “wove the meler.




ERCIRER, v s o TR Eombred tunes Eoth the Final Driver
ard the Zecaiver fntenna Input circuits
I resonance.

BAND. . ., . .... e SRTRCTS desd red frequency range in 500 Kiz
SHITCH sleps. Coler of the nurbars corresponds
to the color on the VFO Dial to be used.
HTE
BLUE TS5 USED GV THE 14.0-14.5 M DY
ONLY
PLATE: o o -This control tunes the Final Amp 14 er

to resonance.

S R Tnis control mateches the Final Flats
circuit to the Antenna Load within the
range of the pi-retwork. It can match
resistive antenna lgads from &9 to 100
ohms ,

MM 4 ek b i el This dial is calibrated in primary rarks

-Main Tuning Dial every & KHz and can be interpolated with
the vernier logging scale on the inner
tuning kneh (See Fiqure 10). The dial
reading is zdded to the lower MEz nurbay
ar the band yeu are on, for example --
if the bandswitech is on the 40 reter band
(7.0-7.5 MHz) and the red dial rezding
was J0C, z2dd the 20D to the Tower number,
7.0 which would maan your operating
frequency is 7.200 MHz.

M oiniwin il s e -The microphone fack in the Tower left=hand

Input Jack corner requires a smell 3-circuit plug
such as 2 Switchcraft 5-260. The tip 1s
PTI, the ring 15 AUDLO and the slemve or
barrel is GROIND.

=10-=



AEAR FAMEL VIEM DF THE GALAXY v MARK 3
Figure B

Z.E REAR PANEL COKTROLS & JACKS:

BIRE R i

GROUNE LG ... ....;

L R e

T PP ceda e

|

This control is the bias adiust
potentiometer RJ3 used to sel the
bias or Lhe Firs]l tubes.

Greuncing cernection for extarral
greund.  Should be connectec 2o @
colc-water pipe or good nutside
around for fixed-statiom use, or
Lo the body chassis for mobile
inelal lations.

Provides 12 volts AC wp to 12 amp
fur many purposes. Used for meter
F1Muminaticn woltage whon the DAC3E
Deluxe Console fs connected to Lhe
transceiver,

-Provides power and control circuitry

for GaTaxy's Ri-1 and Ri=2 remote VFDs
anc the NIX-1, Novice Adapter when used.
flas a jumper plug inslallec which is
remnved to conmect accessories.

.+ Thils jack provides an input to the

transceivers AVC circuitry to conlrod
gain when used with Galasy's 20000
Linear Ampiifier. 1t assares maximum
cutpat without "FLAT-TOPPING"!




B o rreimeasa TS Jack provides a arourd on the certer
part of the connecter When the transceiver
i5 in the TAANSMIT mode, T aliow other
Buipment ©o De usad in JHison with the
Galaxy V Mark 3.

I:.'] v J"':'I.:Ill |'

G Mar e i Varms a; L Ll
it HORE ™ian T AuD TG VETE- FAmy .E_:Tf
POF Thie LUK U ERY Tis VAC LFves,

B R « his Jack is in pzrallel with the
M <rophene connection or the front parel.
It is iormally used Tor phore patch
conrections .,

PONER.......... «-«.Main power conpecticn mequires a ClncheJanes
w=312CCT carnector,  [his conractor is
Supplied with all halaxy power supa]ias,

|7 3 sa.a 0l BLANGEYD 14" cleosed €T roult jack usag
Tor tre insertiar of 3 CH key.

AR e I Antennz Irput, 50 shms 45 ar Sp-zag
tonnector. Requires a pL-752 plug on your
anvennd Tezd-in for cornestion.

LA FILTERu s oy ve. .. Filter TN. 12 VDG, Fflter Cut -. thewp
three jacks are “or connection of the
baloxy F3 seloctive Cy Filter. Irternal
lutiper frem IN ‘o Qu MUEL be cyt to use
the F3. 1 matched cables from the £3
plug 1pto these Jacks when the Fijrew jt
Used.

SEEARER. ..ot vurvu DA ohcna type jack far an € ohin speaker.
it a 3 or 4 ehn speaker i used plarp g
4 to foCrrloresis bor in series with the
SPEAKEr Letore you e the transcefyer
at maxioum volume leyve],

(GOLES . ovur.. . seveclicated udor the SFEARER JACK j5 2 hole
wlich 15 used to pags +he AF cable From
an accessory REMOTE VFO to the interaal
VEO Irput Jack, wheh used,

- 10=



2.9 LOCATION OF INTCRNAL ADJUSTMENTS:

1) s When thi:z accessory 15 used 1t §s plugged
irita the rulti-contzct socketl (9) located
on the laft edge of the chassis 25 shown
in Figure 12. Remove the fumper strip ard
install the VOX circuil bozrd by plugoing
1T 1nto the J9 socket with the conirols
te the CUTSIDE of the transceiver -- refer
te YOX manual for adjustment, If VOX 15
removed for ary reason the jumper strip
MUST BE re-inserted in J9 §n lieu of the
VOX ¢r the transceiver will not go into
the transmit mcde.

"5" METER..........RZ, & screwdriver adjusted polentiometer,

ADJUSTHENT lecated ¢n tne tep of the chassis mear the
VFQ pilot bulb, ses Figure 12. For proper
adjustment see paragraph 3.4,

CALTRRATOR.........This octal socket, J2 1s Tozated on top of
the chassis as shown in Figure 12. Ko
jurper plug it required wher removed.
Frequercy adjustmert for the calibrator
is on the calibrator chassis, refer to
calibrator manual for proper ad wsbment.

NITE

ATEER TETERNAL CONTAOLS AND ADJUSTMENTS SUOLLD NOT Be MALE
WELESS THERE IS A MALFONCTION, AND THEN CNLY HHEW SheE
ADSUSTMENTS Ank CUVIOUSLY NeeDeD, THE OFERATOR SHOULD BE
THORCIGHLY FAMTLTAR SITT ANSUSTWENT FAOCEDURES, RESEn 0
SECIION #5 ON TEST & ALTCNMENT.




SCUTEDN 3

DPFRATICN

3.1 GENERAL:

Tt 15 assumed thit (e Galaxy ¥ Mark tramsceiver
has been Froperily installed as ner section 2, whether 1t
be fixed-ctation gy mabile. Before operation is atiempted,
dieck to make certafn traf the antenna and Spzakar are
properly connected. [heck the Power connection closely
o make sure it is spated properly in the power jack.

he o) Tewing paragraphs ars intended t5 provide tha
ORETELOr With 3 basic knowledge making him able to yet tha
most out of the Calawy V Mark 3. It 1g stroraly vecommerndeg
thal tre gntire section Le read comp letely before actually
coerating the transcejver s that the manimum bepetit 13
derived from your pey Lransceiver

3.2 GROUND CONNECTION -

The very Tirst connection, and tho mese impo rtant
consideration 45 a yopod ground connection. A gruunding
Bolt is provided sn the rear panel of the transceiyvar a5
shiwn 1n Figure &, The AC 1ina in tne Galaxy ¥ Mark 3 1g
by-passed ard the Tack of 3 ground will result in g clight
"ehook " belwoon the €0u’pmant ang anything oroundad, urless
you do have & good reund. Also, lack of 2 geod cround will
cfteén result jn improper cperation in aoveral respects,
including TVT preblems

Trhe ground should pe connected to 2 eold-water pipe or
Outside grourd, {f the cransceiver i in a Fixed=station
installation. TF 1n a mbile fretallation the Jround should
be connected securely to the vehicle chassis,

33 BIAS SETTING:
Flace the FUNCTION SWITCH in the PIT positien. Turn the

transceiver ON with the AF Gain Cortrel ard a77ow for a &
Minuie warm-up pericd,

= H



After b minutes set the MIC gain contro] ko a maximun
counter-clcckwise pocition, Set the SIDCSAMD s=lector
switch to 581. Set the 3145 potentiometer, P33 on the rear
panel maximum counter-clockwise, see Figure B for location,
Close the PTT circuit and zdjust the BIAS cortrol, 233 unti)
the ponel meter indicates 53. Open the PTT switsh, I the
lire woltage changes, or when you change the transceiver
frem fixed-station to =ochile cperation be sure to re-set the
ETAS adjusoment. If in doubt, check it!

3.4 "S" METFR ZERC SET:

Remove the top portion of the eabimet by reroving the
four screws on the sices.

cAUTION.

ANMEMTER, NIGHE WOLTAGE IS PRESENT ANL SYPOSED AT Miwy
FOIRTS WIEN THE TRARECEIVER T5 ofh OF your CAEINET, THESE
WLTACES tRE DNNGENCOS 1 LTFRT

Loczte RZ the "3" Meter Zero Adjustment Fotentiomenler,
shown in Figure 12, After the wurit has been on for severa)
mirutes, disconrect the antennz, peak the exciter conlrol
for maximum roise and then adjust R2 sc the "5" Meter resls
dt the extreme left marking on the reter. This will allow
tre "5" reter tc be properly aligned for a true reading.
Alsc by adjusting the "5" Meter in this manrer, you will be
able tu read ztmospheric roise levels. Reconmect the antenna
to the Antenna Irpul. Replace the cabinet's <cp cover --
if accessories are to be inslalled Teave the cover of f and
continue with installation instructions Found helow.

3.5 RCCESSCRY INSTALLATION:

LT a calibrator i5 to be installed it should be plugged
into the octal zocket J2, see Fiqure 12 for locatiorn.

IF a V0¥ is to be instzlled, FIRST TURN OFF THE AC POWER
to the transceiver. Remove the Jumper strip from socket J9,
see Flgure 12 for locaticn. With the VOX positicned sa the

cantrol side of the board 95 %o the cutside of the case, {ncert

1t into the socket J9 until 1% 15 firmly seated for good
contact along its full length. Primary power may now be
restored to the transceiver,

=] 5=



It an RV-1. R{=Z or NOK-1 remote YHO i85 to be installed
rencve the jumper plug in the back of the transceiver, CZIT
YFD sedc Figure B Tor location. Plug the REMDTE YFD comtrgl
ceble intc the EXT VFO on the back of the ifransceiver, Pul
tre zmall cable thru the Fols benesth the speaxer jack Bnd
plug it into the YFO INPUT Jack, see Figure 12 for location.

If the F3 CW FILTCR is to oe installed. locate the jumper
¢n trhe Inside of the rezar panel that runs frorm the FiTter IN
to the Filter OUT and CLIF it removing the short, see Figure
12 for location. Flug the thres leads inte FILTER LN, 12 \VDC
and FILTER OUT as shown in Figure 8.

Upon completicn of any of the above installations replace
tre top ccver and tighten all czbinet screws sscurely.

3.6 RECEIVER OPERATION:

Turn the transceiver ON by rotating the AF (Audio Gain
Control) clocs-wise. Allow 30 seconds for the tubes to warm
up and during this ceriod you should nerform the following:

- Place the BAMD switch to the desired band

- Place the PLATE & LOAD cortraols to Mid-Peosition

- Place the RF gain control to maximum clock-wise

- Adjust the Exciter Control fo mawimum =ignal
{backaround noise) 25 indicated by the reading
on the "S" Maoter.

L P

NOTE
ARSLETHENT OF THE CONIROLS MENTIONED ABOVE WILL RESULT IN
APPNOLINATE RESCNANT CONLITIONS JN TWE TRAWSMITTER SVAGHS,
TODAERGRE ONE SHOULD ATHAYS PERFORM TAESE GPERATION PTACT.

3.6.1 PReceiver Tuning -- Precize tunfng of a sincle-siceband
signal 15 very important. Do not be satisfied to merely tune
uritil the voice can be wunderstocod, take the time to set the

fine tuning to the sexact spot where the voice becomes natural,

The Gzlawy ¥V Mark 3 btransnits on exactily the same
frequency &5 the one vou nave tuned the receiver to,
debcmatieally. No sdjustment 1s neacessary since the same
oscillator 15 used Ffor both send and receive. f-eeparate
reéceive and transmit freguency control s dezdred, such as
DX HUNTING, use the RY-1 Remote VFOQ,

P




J. 7

the gperalor should read all
quickly as possible. If a step is forcozten, place the
Eransmicter fn a “STANDBY" sondition (THIS 1% DONE EY FLACINR

THE FUNCTION SWITCH TO TEE BTT POSITION)and re-read the tune=-up

procedure, LX) KOT £FF® THE TRANSCETVER on IN AN mmimED
CONDITION!

TRAKSMITTER CPERATION:

Tuning the Galaxy ¥ Mark 3 transnittor 4z not

difficult. If you Tolliw the few simple steps outlined ip
the following piracraphs the transcefver Will perform as
it was desiuned to perform.

After Lhe operator has become familiar wstn Lthe adjust-
7ent procedure he will be able to d

and from memory. Howsver, unt:l thi: fawiifarity §5 obtained,
the steps below and do them as

31.7.1 Transcitier tuning --
L - Mace the SIDEEAND selector switeh in Lhe Sp2 positian,

2 - sel the MIC nain fully clockwice.
3 - Zet the LOAD control fully cournter-clockwise,

RARNTHG NOTE!

FOT hos @ ruling ohout wumatthepisod tea

Hf THE ATH == 1} ig suggantad the redlcuing
tiwitrg Pa dove with the fremncefusy commpelp

fa o DOMY LOAD (Marere Modal 3344 or equal,
rILARY Bhon an anlemng to mimimiza ORM om the afn®

4 - Flace thne FUNCTION switch to the TUNE position.
5 - Tune EXCITER control for masdimum meter reading.
b - Tune the FLATE control for a "0IP" on the reter,

(minimur reading)
XoTE
I & OW key 42 atiashed to the sraommesiver

be suve it {s CLOSED vhen acsompiiching ETapE
5 86,

o the adjustments quickly




wore!

iy the mpler reeding io ABSVE the "IU¥E" mork omt the | s B
TGP, turn the SUNCTION swileh bo PTT position mmd cheeck

pour mrterda, A "IPY whish pesulte im o meler resding

ATLYE tng "TUNE" mark at this podnt indicates unlemma ::'ﬂ.:».!: Lo,
Tate indication pointe sul ihui the anterwg {rpedoice 1g

Lalew that whish the pi-nétuomk san wolek (BELOW 40 abeal,
Correoiive aetion muat he taken suck o§ -- pytuning the
antentd or wging ¢ malohing devdeon.

S e meier reading ta BELON the "TUNE™ murk on the meter
procésad Witk atepa 7 & B,

7 = Adjust the MIC Bain Contrcl ccunter clock-wise
until the rater drops about 25%, retune the
EACITER control for 2 precise peak on the meter,
then return the MIC gain cortrol to & maxiown
clockwise setting.

f - Now adjust the LDAD control clockwise wntil the
meter rises to the "TUNE" mark on the reter,
quickly acjust the PLATE contrc] for 8 "DIP" ¢n the
meter ¢nce again. It should be a higher minirum
Lthan hefors

Repeat steps 5.6.7 & 8 until the wininu " mETEr reacing,
aflter retuning the FLATE contral, is at the "TLNE" mark on the
meter., The object being to get the lazt "DIP® of minicum
current at the "TUNC" wark on the meier.

When stepg B -allows the "DIP" to appesyr at the "TUNE"
mark on the meter, trhen tuning is complete  feturr the
FUNCTION switch to the PTT position.

ROTEL
IF the (0AD somtrol reaches a fully clockwise moadtion o
§oh A Wil be bw "DIPY the metar ke the UTUNE 'wx, ST
and olame e PUNCTION seitoh in the Bre paatinan. Thiz

S indioates your antanng has an drpoacnos ABOVE

that whiiak e pi-neluork aem macah [AROYE 106 s,
Correctite aetion mus. be token such an retuning the oitemna
ar wrie oF o mptening device,

3 - Assuming there was no Lrouble loading the antenna,
the equipment 15 now ready to be oparaled on S5B
or LW,



3.7.2 W Operation -- (W operation is available in the
foliowing modes;

| e Power Margal Operation
ligh Power Manual Cperation
YVoX, “break-in" Operation

3. 7.2.1 Low Pewer - Marual OW Dperation -- After completion

or steps 3 & 3, simply cperate the key to send CH. When you

are dene transmitiing, return the functior switch fo PTT
position. The input with FIMICTION switch in the TUNE position
for CW 15 apprexirately 150 watts, |t 15 recormended thal the
microphone be un-plugoed from the panel Ff this method is

vsed, If you wish to reduce power for this type of operaticn
simpily set the MIC 3ain contrel in & counter-clockwise direction
which will reduce the powsr {nput. This ray be done to obtain
any power inpat level desired down to a fraction of a3 watt.

3.7.2.2 475 WATT - Manual (W ﬂpg%%‘lnn (HIGH POMER) =-- This
method is normally used when the VX 1= not used, The
microphone thould be plugged in as a corverierk mears of
placing the transmitter in the transmit condition wilh Lhe

PTT switching. The setting of the MIC gaim central DOES NOT
control power in the CW mode. Ii should be set fully counter-
clockwise in the CW mode.

After completion of steps 8 & 9 open the key and place
the FUNCTION switch in the CW position, The wnit will now
be in a receiving condition. To transmit, clese the PTT
with the ricrophone and operale the key for CW, {Open the
PTT to return to the receiving condition. (A foob switch
can be conrected to the MIC jack to oparate the PTT if so
desired).

3.7.2.3 MOA "brezk-in" Dperation 300 WATT -- This methed of
operaticn requirves thal a WOA accessory be installed and
correctly adjusted. FRefer to the YOX manual for correct

ad justmert.

When steps € B % are completed open Lhe koy ard place
the FLNCTION switch to the CW mode. When the key iz closed
the unit will automatically go intoc a transmit comdition.
1t will remain in transmit & secomd or two, adjustable by the
"held-time" setting ¢n the YOX wnit. After this “hold-time"
the unit will automatically return to the receive state.
fdjust the Y0¥ "hold-time" as desired, however, there 15 &
slight "click" gensvated in the speaker sach Line Lhe set
goes from transmit t¢ receive. and to minimize this we
suggest 4 "hold-time" of about one second.

= [



3.7.3 555 Cperation -- After turing steps 8 & 9, return

the FUNCTION switch to FTT or VOK as desired. Femcober,

Px ofil only work {f the VX aaoeaanty e e Lalled.

Set the MIC gain to @ maximum counter-cleckwise position.
sglect the desived sidesand as indicated Ly the Tights ¢n
the lmwer right=hand side of the fromt panel.

Place the wedt in the tramsmit posilion with the PTT
on the wicrophone or speak into the microphone and adjust
tre MIC gain tc operatc tne VOX when in the V0¥ postticon.
The VOX w111 actuate tne unit at any setting if properly
adjusted. Acdjust tne VOX writ a5 necessary for V03X gain,
Anti-VUX and HOLD-TIME.

Wnile soeaking into the microphone, edvance the MIC
gyain contrel in a clockwise direction until the voice peaks
swing the meter up to the "TUNE® mark on tne meter. This
represents full 553 power.

Ihe exac: setting of the MIC gain control is of no
impostance, 1t depends on the output level of the microphong
in usa and the volume level of the operators voice. A high
cutput microphone may need cniy slight advancement ol Lhe
MIC gain control (a mike rated at -4%dd 15 a very nigh output
mike] while @ ricrephone with @ low cutput may require the
MIC gain control to be fully clockwisa, (A Tow ootput mike
it -50dy or more) MosL high cutput microphones zre prone Lo
"nazk™ in the higher voice frequencies, one with an output
of about -5Gdo 18 & good all-rownd choice for 55E use.
However anv microphore that will allow the unit to be driven
to full inpul power may be used.

NOIE.
Yor will hear o towa v the gpociar or hexdphones whensuar
yuk have the transeciver im the TURE or O s=2ttings of tha

SUNCETIN switah omd the key closed. The palume of ihes
Hadde—tome” wunt Lo peguiated with the AF meceive volume eanmrol.

_WARR MG !
NEVER TIME THE SET WITH THE FUNCTION SWITOF N THE CA PISITION

AL TUNING 15 TU BC COME N THE TUME POSITIUN ONLY, AS INDICATED
IN SAFRGHEPH T.7.1.
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F.8 Mobile Tune=Lp =- Tuming is the same in all respects
for mobdle coeretion &8s in fixed-staticn cperation and done
in accardance with paragraph 3.7.1. However, there are a
couple of points of interest that should be mentioned.  Wnen
changing the set from fixed-station operation to robile use,
be sure the ETAS setting on the final tubes is checked as
described in paragraph 3.3, PReset if necessary.

Fost robile anternas are rated for SSE power only, which
dverages oot to a relatively low power. They may fail 1 you
operate the set in TUNE or CA4 over a pericd of several minutes
énd most will certzinly DE-TUNE if carrier is Teft on for
severdl winutes. The trick s to do your TUNING quickly.
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The plates of the SLBE firal tubes are connected 4in
paralle]l and matched to the anterma eutput through an
acdiustable pi-network.

In CW operaticn the carrier escillator is shifted to
£929 .45 KHz for carrier insertian inte the Filter bandpass
and the SEJ7 15 grid-block keyed.

4.2 GLNCRAL CIRCULT AMALYSIS FOR RECEIVING:

Bgain referring to Figure 9 and Fiqure 16, the
intoming signal s switched through the antenpa relay,
then coupled into the 120I6 amplifier stage. The output
of this stage is coupled to the EHEA receiving mixer tube.
Signal from the VFD in Lhe rarge of 5.0-5.5 Mz for 80-20
meter operatior is coupled to the GHGE mixer tube; or in
the range of 16.0-16.5 Miz for 40, 30.0-30.5 MHz for 15 and
J2.0-3B.0C for 10 meiter operation.

The putput of the EHGE is coupled to the 9 Mz crystal
tilter, with the bandpass of Lthis Filter determining
selectivity. The sutput of the filter is coupled to the
BEWS [F amplifier; it 15 then coupled to the 12BAG secomd
IF amplifier and then to the 6GXE product detector tube.

65XE is Tow-level audio, and this output 4s coupled
to the AYC rectiTior and audic amplifier, An AYD rectifiers
regative OC output voltage is coupled to the first RF slage
2nd the first and second IF arplifier stages. controlling
the gain of these stages. The audio from the 6GX8 {s
gmplified by a couple of amplifier stages. The cutput
from the last driver operates &2 complimentary pair of trarsistors
which delivers audio to the speaker.

Hou)

This tromaseiver war deaigued for aptimum performoce welng
an § ohm PM type epeaser. A & or d ohm opeaker oo be wned,
byt digtorticn will e very notizeabls at Wigh velurs lovals.
Placing 7 reatstor o ahout ¢ ohma In serfes uith the I or 4
chm epecher will mnirise diotortion but wiil olao reault in
a foge in velume.
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4.3 YOX CIRCULT ANALYIIS:

VX {(vpice operated contral) §s an optionzl plug-in
unit as shown by the dotted lines on the plock diagram in
Figure 9.

A portion of the audio is Laken from the second
microphone anplifier and coupled to the first VOX amplifier
stige which drives the second VOX anplifier. Wnen Lhe
input reaches the zener dinde reference level, Lhis pre-sel
level through a palr ef transistors "triggers" the relay
amplitier., This "trigger" clrcuit is much wore positive
in act=ion than the usual W3 clrecuitry and will minimize
“chattering™.

When operazing (W, the keying circuit operates Lhe
sidetone oscillator and 1L injects a strong audic signal o
operate the YW0X for "break-1n" action. When using the
WX for O wou will find aperation better if the VX gain
{5 5ot HIGHER ard the ANTI-V0X gain set LOWER than whan
ueing voice operation.

“he BNTI-VOX circuitry car rejech unwanted signals
cnly to a degree, and axcess avdic from the speaker may
cause the vox urit to cycle on ané off. The three proper
steps to stop thiz are --

1 - heduce speaker volume
2 - Increase ANTI-VOX
3 - Decrease VOX gain

Remember keeping the micrephone further Trom the speaker
has the same result as the lowering af the audio level.

4.4 VFO TUNING DIAL.

Tha VFD dial 5 a two color illuminated dial with
adjustable hairline fiducial. It has a two speed vernier
reduction system of 1Z to 1 which allows for fasl Luning
and 72 to 1 which allows slow precise tuning. The dial hag
fagging calibratior or the tuming knct with acjustakble
f#gu=111 for hich resettzhility. Primary calibraticn of
E KHz markers with 100 logging scale divisions each
ravolutior of the knok. Figure 1C shows an 1llustraticn
of the VFO dial.
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SECTION 5
TEST AND ALIGNHENT

5.1 Geners] -- Tae Tollowing procadures are given in order
to perfore proper alignment of the transcafvar. Alignment
should not be undertaken unless Lhe operator has adequate
=est 2quipment and has a full urderszanding of the cf reuitry,

CALTICH

HICN JOLYAGES EXIST AT EXFOSED COMECONENTS WHEY TAR
TRANSCEIVER IS WD OF THE CABINET., NSE EETNEM CALTICN
AS VOLTACES ARE TANSERALS T0 Likk!

5.2 Test fquipment Reguired -- The fallowing test equiprentl
18 recowended For use durfng the aligmment procedures ipelled
out in thiz sectior.

- Calibrated BT S1gnal Generator

- Crystal Calibrator [100 Kkz)

1000 Watt Durmy Load with output meter
Dutput Indizator, such 25 an oscillosccpe
Calibrated Audio Generator

Calibrated YTVM with RF prabe

Set cf alignment toals

e L Lo BN SR KRR
L

2.4 ALTGNMENT ;

w+del IF funplifier Alignment -- Froceec with the fellewing
STeps :

1 - Remove the VOX or Junper board from J9, thiz will
prevent the unit from being placed in the Transmit
condilion zccidentally.

2 - 58t the controls as foljows:

RF GAIN fully clockwise
FUNCTLON switch in the PTT position
LOAD control at a 10 o/cloce position
PLATE control at a 12 o'clock position
EANDSMLTCR to the 40 metar band 7.0-7.5 MHz)
3 = Lornect the AF Signal Generator to the entenna Jeck.
4 - Set the Galawy VOLUME control 1/2 open and 211ow
s minutes for the receiver to warme-up fully.
5 - Adjust the RZ potentiometer (Figure 12} for a
IERD "S" Meter reading.

i
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& = et the Signal Generatcr for 10,000 micro-volts output
at 9.0 Wiz then vary the yenerator frequency slightly
until a beat note 1s heard fn the speaker. Adjust
the PLATE tunirg for raximum “5* Meter reading.
Adjust the signal gererators cutput Tevel until
the "S" Meter reac: approximately SE.

7 Adjust the sTug n L13 (Figure 12) and the slug in
Tl for maximum "5" Meter reading,

& - hdjust the slug in L1 (9 Mz trap) for minimum “5"

Meter readino.
- This completes the IF Amplifier Alignment.

L=

S.did VO ALIGNMENT —- Procesec with the following steps:

i~ 3el the controls as follows:
- RF Gain control Tully clockwisa,
= FUNCTEON switch to the CAL (If wou do not have a
calibrator, use an esternal source, but the
dccuracy of alignment depends on the accuracy
of the reference)
- Set the BANDSWITCH to BO weter hand (3.5-4.0 Miz)
= aet EACITER Tuning contrel to the 10 o'clock positien
3et SIDEBAND selactor to 5B1 position
Set hairline (Plastic face over VFD dial) to center
= Adjust main tuning dial s1{gatly to Find 4.0 MWHz signal
= Adjust L19 and main tuning dfal until ZERD best note
and a calibrator signal occur at 4.0 MMz on the dial.
- 2et the rein tuning to 3.5 MHz (D on red scale)
Adjusl Cb and raim turing urtil zero beat note and
calibrator signa]l cccur at 3.5 MMz,
- Eepeat steps 2 thru 5 untl) tuning dial is at
exactly @ and 4.0 MHz, respectively.

ed B

L=3 LEa 9
i

3.J.d LOWVERTER Alignment -- For &ligning the converter
first rake up the special test fixture as showr in figure 11
below. You will reed a .COL mfd ceramic capacitor eccrnected
1r series with a 330 ohm 1/2 watt resistor with miniature
clips on each enc.

! -
l'| l_,-i:: e 1 <t - -::-_] _"“--h.___?___ :

CONVERTER ALIGNMENT TEST FIXTURE

Figure 11
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Fro

cppg with the alignument as follows, using the §1lustration.

jn Figure 13 as @ guide to location of the aligment peints.
make sure the transcejver is turned (FF while cormecting or
discormecting the test fixture, Do the aligrment in tnree
distinct adjustments -= for example do the alignnent steps

1 thru 10 using the ipformatior in colufin #1, tner steps 1
tnre 10 uging the information in column £2 and finally the
steps L thru 1l using the informaticn in column $3.

1
2
3
4
2
£

7

S =

Calumm #1 Column #2 Colurn #3
Set 3ANMSWITCN Eesreeenad 0275 Wz Zl 0-71.5 Wiz 26.0-28.3 i
ot YFD Gia) TO.eesrscs-21283 WAz ST 7ED Mz 8.5 WMz
tel Signal Generator to.,7.08 MHz ¥1.e00 MHz _3;3-.5 Wz
Adjust the following For max i num FeLer reacings:
coils (14 |top slugl, L15 (mwiddle slug), LIB [bottom slug)
tonrect the test fixiure {Tigure 11) from crassis ground
+c the lug menticned 0 gach step.
pemamber to turn off the et (trapsceiver) each time you
change the test fixture.
Adjuet the bottom slug of T3-lest fiyture on Tug 4
TE-test fiature oa lug 3
T6-test fixture on Tug 3
Repzat Stops 5 & & for the followine adjustments:
Adiust the top sluy of T3:-test fixture on Tug 1
TE-test Fixture on 1ug Z
rg-test Fixture on 1ug 2
repeat =Leps & thry 10 again Tor 2 more gract alignment.

il

CONVERTER ALIGNMENT [DENTIFICATICN

Figure 13
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5.3.& ERCITER ALTCNMENT -- Attach a suitable DUMMY LDAD

=0 the antenna jJack and also a suftable RF cutput indicator
device across the load. Beplace the VUK or VOX jumper bScard
removed for the converter alignment.

B0 MCTCRS == Set contrnls as Follows:
- BANDEWITCH ©o 3.5-4.0 MHz
SIDEBAND switch tp SB2
PLATE tuning to 2 n'"clock position
LCAD contrel to 10 ¢'clock pesitior
MIC Gaim maximum counter-clockwise
VFO cial to 4.0 Miz [500 en RED SCALe)
LALITER contral o 9 o'cleck position
- FLNWCTION switeh to TUNE
.ﬂdﬂj"mE the MIT Gain Contrdl unti? the metar rises to
..5'5 a
Adjust L2 and L7 (bottom slugs] for marimum meter
reading. ~Use the MIC Gain Contrpl to keep the
“S" meter reading wnder 5-5. PReturn FUNCTION
ENITCH 7O PTT.

40 METER: =- %et controls as follows:
- EANDEWITCE to 7.0=-7.5 MHz
- FLATE tuming to 12 o'clock
= LOAD contro! to 10 o'clock
- MIC Gain Control raximum courter-clockwise
= VFD dial to 7.5 MHz. ({500 on RED SCALE)
- EXACITER thning to 9 a'cleck
- FUNCTION switch to TUNE
= Atvarce the PID Cain Control until the "S" Meter rises
ta 5=5.
- Adjust L3 and Ld (top slugs] for masximum mezer reading.
Use the MIC Coin Contrel to keep the meter reading
below 5-5.
- Raturr the ~UNCT.UN switch o PTT.

10 METERS -~ Set controls as follows:

= SAHDSWITEH to ZB.0-28.5 MNHz

- ALATE contirol to 10 ¢'clock

- |LOAD control to 11 o'clock
MIL Gain Contral reximur counter-clockwise
WiD dial to ZB.0 MHz
FXCITER wuning to 2 o'clock
FUNCTLOM swilch Lo TUWE.
Advance MIC Gain Control until meter reads 3-8
Adfust L6 &nd L1 {bottom slugs) for meximur meter
reading, keeping meter below 5-5 usfng the MIC Gain Control
- Regturn the FUNCTION switch to PTT.

=20




15 METCRS

20 METE

g
-

—- 5at controls as follaws s

- BANDSWITCH te 21.0=21.5 MHa

FLATE tuning to 10 o'clack
LOAD contrul 1€ 11 o'clock
MiC Gair Control maxitum Lounter-clockwise

_ yeo dial to 21.0 M2 (@ on RED SCALE)
. EXCITER tuning td 3 n'clock

FUNCTION switeh o TUNE

_hdvance BIC Gain Cantrol until 5 Meier reads 5-b

re
TR

pajust LS and L1C (middle sjugs) for s mum reter
ading using tne MIC Gain Contrel to keep meler
ading. under 5-5.

peturs FURCTICH switcn to PTT

Ry == 287 eoritrols as follows:
GANDSWITCH Lo 14.0-14.5 M
PLATE tuning %o 11 o'elock

_ LOAD conmtrol to 11 o'clock

re

3.5

MIC Gain Contyrol max iwdn counter-clockeise

VFO digl to 14.0 vz (@ on BLUE SCALE]

EYCITER turing Lo 3 o'clock

FUNCTION switcn €O TUNE

rdvance MIC Gair control umii] meter rises to 5-5
ndjust L4 arnd L5 {(top siugs) for maximum meter
ading. kesping metar helow 5-5 with MIC Gain Cortreol.
Roturn TUNCTLCH =witch to Pl

CARRIER SUPPRESSION ADJUSTMENT:

[

i P LA

. Kttach an RF cutput {ndicator and DUMMY LOAD

. et BANDSAITCR 10 7.0-7.5 Mdz. Set VFO anywhere.

- Tume-up transmitter qcrmally (Ses paragraph 3.7.1)
than place FUNCTION switch to FT] and MLC Gaim
control to Maximem counter-cicckulse

- Cluse micropnane FTT switch,

. pdjust oulput indicator for gond 1ndication.

- (pseyrve g:ﬂer output lawel on jndicator Jsed.

- hdjust €7 and g1 for minimum power output. [hese
two adjus twents irteract ard ghould o2 repeated
caveral times.

_ €at SIDCBAND zelectar gqitch to opposite sidB and
cheeyyve carrier vemaining, 1f an¥. If any remaing,
c7 ard Rl may have tO be re-sct for 4 corpromise
to cbtain bast gupprassion an potn o cadands.
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5.3.5 CARRIER CRYSTAL ALIGNMENT:

1

s

2 oun =

o =

Lin}

10

§.3.7

Cih Pl =

B

D

un A ed Tl e

set-up the szme paragraph £.3.5, steps 1 thru 3,

ther select 581.

canrect én accurately calibrated zucio sigral

generatar to the microphone jack. Alsc,

connect a SPST toggle switeh to the BTT circuit

front or rear Jacks.

Set the audio gemerstor te 1000 Hz with .02 volLls output

- Close the FTT cireuit with the toggle cwitch and

adfust the MIC Gafn fer a meter reading of 5-D.
Observe the exact reading of the cutput indicalors usad
Charge the audic generater 1o exactly 380 Hz and.

if recessary, acjust €9 until the outpus indfcator
shows exactly 1/2 the reading it did before. lpen
the PTT switch.

<witch to SBZ, then repeat steps 3.4 and 3.

Change the generator to exactly 350 Hz and, if
necessary, adjust CB unti] the output indicator shows
exzctly 1/2 the output it did befure.

Open the PTT.  Disconnect Lhe gensrator ard PTT
toggle and connect the microphone as usually dane.
Repeat the Carrier Adjustment, paragraph 5.J.5
completely.

FINAL EMPLIFIER NEUTRALIZATION:

Spt the BANDSWITCH to the 26.0-28,5 MHz range.

cat the V) dial to 28.5 MHz (500 on RED SCALE)

Do 2 nomra) tune-up as given in paragraphd.i.1, ther
cot the FUNCTION switch to CH and close tha PTT Switch.
Pock the PLATE tuning s1ightly o either side and
ghserve if the naximum DOweEr Culpul om the {ndicator
cerurs enactly at the "DIFY, or minimum plate current
on the meter. Tf this does not occur, adjust L1J
slightly until the "DIF" &nd masirum power ocutput
coccur togeLher.

Open the PTT circuil end seti the FUMNCTION switen

to FTT position.

VED SIDEEAND SHIFT ADJUS [MENT:

SANDSKWITCH to 3.5-4.0 MH:

- ¥WFO to 3.8 Wiz

RF Gain Contrcl maxiwum clockwise
Audic Tevel and cther functicns for recelving
or SH1.

- Turn on the CAL positfan, or inject an external

epurce of strong, unmodulated, stable signal
for EXACT zero beoat.
Switch to 582 and adjust C4 for sxact rero Deat again.

=3]=



o4 TROUBLE SHOOTING CHARL

SYMPITOM PROBADLE-CAUSE | 3
GALAXY V ME 1L will net 1-Power enpply NOT FLUGGED
energire (no dial lighls INTO LT vAG
o [ilarentsl I POWER CABLE belween puwer

supply ard the transceiver not
securely in place.
3-Tusc in power supply blown.

NC BACKGROUND NOISE 1-Speater not plugged in
lrpepive andic) e=CW Filter Jumpes oot and jacks
nul jurmpered
3=Tlait in the transmit mode
4= Audio Gain fully counter=clock-

wisg
UVACHKGROUND NOISE but [-Antenna nol allached v lae trans-
Mo gipnals belng heard ceiver. Check tn make sare it is

securely connected,
a=fntenna is presenting a mis-
match
3-0] open and no 14 VIOU to the
oa=~illator circulls, check V1,
va, V2, V5 and V&
d-Bemople VI'O junper pluy act
pluﬂr.ﬁ I=to T1.

Transceiver performs 1-Check Vi and 23
normally un 83 and 20 meters
bat dead on 40/15/10 meteTs

pit performa normally on

all bands Tatsi s im v vanswa 20, Gheol X]
15, Cheeck X2
28s 02845, check X3
2f.5-29. 0, cheel X4

I = keyirg Vine cpen at J3, check all
cathodes ir The trarscgl string o
be sure they are being grourded.
Check tubes., U3, V&, VE, V7. V&,
Vo, VIG amd Y11,

Receive is normmal but will
pint TRAMSMNIT
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Mo Modulation bul transceiver
TUMES normally.

1-CW key plugged into Tear
of unit {J3) and is not being
shorted for BEB gperation.

2-09,010, or G120, C1E3,
cl126, CIZT

—

Carvier on 355 Signal

1=v7 is bad replice and USE
AMPEREX ONLY.

2-R1] and C7 oeeds adjustmant
see para 5.5. 5

Mo Sidetons

1-Check G311, DO and D10

Receive Sensilivity is LOW

1-Check V1 and Vi

1 ransmit Drive ia LOW

1-Check V3, Vi, VB and VY

Drive 18 ampla, bul unable
to load to the TUNE mark

1 = Y10, V11 scft and require re-
placement (USE GE SELECTED TLGES
ONLY) These tubes are available
from Galaxy only-

7 - Possible anterma ‘mpedance problems
cpe paragraph 2.2.

FM=ing while MOBILE and
drifts when engine apeeded up

l-Voltage regulator in car not
sel high encugh -- set to 13.3
Voo,




SECTION &
SPECIFICATLUNS

SPECIFICATIONS

FRBQUENCY COWERAGE 3,5 4.0, 7075 140.143
S1031 5, 20 6395 mHa 1'?“ erperals Far ather
T miba aagesl wla MARIETER AL coswrige of 5.3
1% 4.6-4.83 mely using epticval A2 Rencle WFD wml
Reluning

EOUD SFATE WFD Tunas E0-5E 5 mbs e vdl eces, widh
e ary vesching fae bt idakilibe, ang doubsy bemowmn-
furn carpensated Gl awliegs mgoated,
an TOH FEHINE 5.0-55 mHr VIO qiemd wiih §
mHz flltar eacillntze. fer B0 and 30 wabie s@esdlion
uting ner-difsrsace solefee 41" B 18 macwr spers
an by Ere-mazirg VIO wilh Conect crpmml cacbnllsd
wacdliier, Bop wbn § b LB apwiam
TREHMG: IBuminosed Faa solin b prmle TERE T with
mnjushehle haieline didugial Tve §pesd variar ieducibas
wpabaa s 131 1llcman doit Faaing ang T3 | sew-proc o
Bond g Blia limludas new, ium tﬁnll:.pl.] enlibro-
o oo modrg kel with odiurtadle holdi e lidu cal Fae
high rmsmit= |I3'u.r'|mhm Prmcre calibsglian § kHe
marse with | ‘aig scnle divid-sc snes reealo-
ton ol knek, Dwer B Gesar iaches =l dial colibasiiio
ITARMITY: Wee wnlidarsie VED circutt hot dauble fom-
E’F"‘Fl eemrapalnn und docble wlinge rege orios
wimai! wtabiliy, Cwlfl 8 lgsn shon 100 b ls any 15
ninvie puiard oftee rewe innl wnrseap: lees than 100 =3
dhange b 10% chargs. of malmaig wisl gy o o power
wpp e,
SOHTESLE: [} Moie WFO bl bewinarsd (7)) L.F gois
1E} H.F mimin 141 Sie. gain (5 Foclies tum oy Dap P plom
tuning lur-ilwna i8] Laad cawtral (4] 3 idebord sa-
lches {10) Fuiim e seischor— FTT, WOX CSBL TUN
L. Bacr: Final bios sol. Dimicle: "5° amter s, WO [
necenony nciclod) Fals, AnH-Y0E Dhalony,
TRANEMITIIR: 558 5000 weivy: D% 4TS wyna: Mescdl
bmyimg P20 538 @ LW, ord ol anbeie = e
Leying whth YCX gasess-y on phans o OV Germut
weakic videiome Into epanier o8 el vimec in IUMLE ¢ iy
funetica; Salactible o deoand opensdion sith (e miesrsd
USE-LSB indicatn ghiwey 58 in use, Sfted «osie
W aparniinn fo minimizs “Wap-frogamg”| Snssed and-
black bavirg oo W i sapjmerrs e crnd chiep Sardii
kb be of 05 OHE av wone el | ] i
srmel; Wimumibed! sidekond rﬂm—ulmﬁ’ ] al
freguen! rieuciosbrm-t; Bondpms ef 2.7 k=t naminal
wath | shese techer, gnd vewing sesponee of - & BA
wt 56 pad G400 He, ALC, covnol Ber maimar *Holk-
P aithomi T ping* 'I"..lhlrrwrrlulu saduesd
Fawar sdivalmet smd fongae® s s, High ispedoncs
s it (misrephoney showld hove 50 1w -60
DB outpest fnr baat regulm) =ik B.T.T. canteal, Adimiakic
Pi-ratwerk gutee nmlchmg rorica 28 Shmy and 4.
00 e rggindice H1L-Eh-.puc| winw &7 high 10"
wiele, 11%" dosponnd 19 (e e wuisbs
BECEIVER; MR dumw mE ting prealsorian
cxwnled wilh gaeder tunag contral ond doss nat voguiss
W wiw ool umBrreri; Sancittvory beres rean bouvies [0
Ll B M'N; Selecfeily nomows’ 31 ke =th rismal &
cepmn| Lo lillr (2 ney ba rediess te saninal 300
i mih aup meredl il — ponked o8 nominsl B0 ::I. Pl
AU on seieived wedm wilh font ek, sk relsass
und lwas thon & OB srput changs far 83U U3 irgat sosio-.
lian. wwirg nudin fermd pesram; Rzmoec! anfenne ispul
wipedarics of 50 Dhims: Audiv mipunse -6 BOF or
mral 200 Hie pawee; Asdie awtpet i mpedoaca B Ohns,
i pmege andpad 1 wait nomieal

~3n-
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3e0m | A7 a o B 60k | L5k [ C - = Z o =

150 [ 100K | 150 | <6 & | 100k | 110k| f0k | 110%| - - -
V3 - GEAD Feom | b7 = o G5k | 100k O = - = = =
i 3T P .S - 1) L S T e Z =
V5 = B3X5 2.em | LK o4 C TOOR| 1L0E| 22K | = - - = “ =
VA = CKEH 65k | 10k [ 150Kk| & __u a5k | 100 “ Ry [ Ino | - - m -
R S U 5 1 07 P 1) . 2 D P R e
VE = CEJ7 TInf. | 330%| imf. | © R i 50k | 100k| € - - -
VG = OGKES inf. | 22k 0 ot ol inf,| 60k | 10Ck| © - - -
Til0- BLEG 0 o ) ek TeOK| O i i] S T s
vil= OLBE 0 "3 23k | © 7.0K| O i i) 7.0K| 0 23k | ©
Vil 042 0k | O inf.| © 3 FAnT.| B - - - 1 i -

All resistance reardingz faken with power dls-cormmentead,

megBchms 1nput reslstance.
Gain maximum cloakwise
fnotion swlteh In PTT
are removed and the

Reedings taken with VIVM with at least 11
Galaxy V Mark 3's controls asz follows: RF
AT GCaln mid-range, 40 meterz, 7.2 FHz and
Position. VOX and CALIBEATOR acceszscries
VX Jumper strip inatalled,

All meesurements mAade from chassls ground

FIGURE 14

o the pin deslpnated.
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¥ Trdicates readire taken or AC woll scale

% Tndlcates reading varlas with the Sias settlng puberntlomater
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£11 readings taken with n VIWM, the Galaxy V Mark 3 18 set in

rhe Tellowipe marmer =- U0 reters, 7.2 MHz, PIT functlon, EF Galn

oratral mocimum clociwlse, th= AF galn control mid-rénss,

rep lire resdings are taken in Ehe AECEIVE mcd=,

Sottom lime readirge are talken 1n the TEANSMIT mods (FIT clresult =losed)

FIGURE 15
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SECTION 7

PARTS LIST

All parts shown are gubject tn

change of specifications or

price withoor advance notice. Prices shown are for a
aingle part, and shipping costs are sdditional.

RESISTORS:

All =oslstors are 1/2 watt, 108k, unless notad,

SYMBOL

El
R2Z
B3
21
BS
R
BT
RA
RS
R17
ni3
Rld
R18
R1&
R17
RI18
19
R20
R21
R22
Rz
RZ4
B25
B.&i
R27
RIR
RZ9
R3O
R3i

DESCRIPTION

2.5k pot
Bk pot
2.5k 10w
4. Tk1W
2.2k

2R 1W
33k 2W 5%
100 1| W

1 ohm 1W
1 ohm 1W
100 1 W
270 ohm 1J2 W 3%
GBk 1 W
AT Z W
1001 'W
22k

1o

10k

103

100k

. 8k

270

39% ZW
2700k
.51 W
b Bk

1k

1k

t. 8k

=% =

CALAXY #

1307
Li=Df
16-11
10-354
10=31
10-43A
1a-T18
10=65A
11-32
11=-32
10=554A
10=30
10-68A
10-523
10-65A
10-06k
Li=56
10-56
10=56&
10=32
10-15
10-62
LD-65R
10-1e
10-21A
10=15
10-42
10=42
10=-15

FRICE EA,.

1,45
1.TO

ol
. 20
o]
.55
.« 25

W22

s B3
-39
P
« &0
. 21
. a0
. &0
.20
L0
Lol
. 20
» &0
. B8
. 20
« 20
.20
20




SYMBOL DESCRIPTION GALAXY # PRICE EA.

(e 100, 5% 10-19 5 .30
R33 7.5k pot 13-12 1. 0%
R31 L, 5k, 5% 10=2i .30
B35 b. 8% In=21 - 30
.36 470 10-53 c2h
RaT 100 13-52 L2
T8 1.2k 1017 L20
R39 &, 8k Lid-15 L 20
R=U 33k 13-5h5 L 20
R4l a3 10=23 20
R4l 130 13=-23 20
Rda3 5.0k 10-83 « 20
ELE Ik 10=42 .20
R4E & 2l 10=31 20
Re4b a3k 10-65 » 20
R4¥ 12% 10=-82 =20
R4d 10k 3 W 11=1B 1.85
R19 £T3J 10-53% - 20
RS0 100 10-07 « 20
REl 22k 2W l0=-4LlE =11
REd 1Ok 10-8h - 20
R53 100 10=7 L 20
E&4 LO0k 10=-3& .20
R55 1. Tk 10=286 A
R56 470 Lu=23 L0
B.&5T 47 10=-29 . 20
RARE 330 10-28 2D
RE9 1.5k LO=D3 g
RAU 2. 2k 10=31 e
BAl 1.2k 10=73 2D
Ba2 10k pot{inal. R11D) 13=31 2. 10
Ro3 430k 10-69 20
Bhd 330k 10=6% .20
HEE L0k 10=56 |
Rbb BOD [OW 11-3D 1
RA&T 10k P, G, B, pot 13223 27
Bbd 47k Lg-13 ol
R&9 ok 10-35 .20
RT3 1001 L0-32 L 20
KTl 8k 2 W 10-£33 . 30
-

-36-




SYMBOL DESCRIPTION GATAXY F PRICE EA,
Ry2 1k I0=82 L 210
Ri3 L. 2T 1I0-02 i
Rid 220k 1D-04 . 0
nis 47k 1 W L0-364A 20
Hig 47k 10=13 .20
R77 1m 12=10 . 2D
RiB 1k 10-42 -
Ei9 1o 10=07 =20
Ran0 100k I0=32 « 20
Rgl 1k 10-42 - i
KBi 47k 10=13 « B
EA3 47 10=24 o 20
g4 220 10-58 .20
E45 100k 10-32 20
RAa 47T k2 W =525 . a0
sy 27k 2W 10-c0B « 30
BB3 150 10-43 20
RED 1010 10=32 S |
a0 220 LW 10=87A v 25
HEF1 o. 5k 10-15
HE 1004 1D=32 ol
Ryl 10k . 1D0-55 20
2 10k 10-55 .20
RIS 47 10=-29 ol
R 4Tk 10-15 20
R37 3. 3m 10-57 <20
Boda 220k 17=04 .20
B Ik 1 W 12- 204 1 |
EInd 1.5k 10=032 B )
LIgl 45 10-25 PR
RlG2 10k 1354 A1
R103 10k 10=56 .20
Lios 220k 10-04 R ]
E1405 .5k 10=-03 ED
R104& 270k 10=12 . B0
R1o7 I.5m 10=39 0
Rlas L. B=n 1MN=59 AL
R10% 10k 1056 . 20
R110 100 k{part ol RB2) sEae &l

Elll 100 - 10-8g A
RI1Z AT 10=i2 i

L




SYMBOL

Rll13
Rli%
Rll%
Rk
R11y
R118
119
RlZ0
R121
w2z
RI123
R1Z4
2125
Rl26
RI1Z7
RI23
Riz9
R130
R151
Rl3z
R133
Rl3s
El3%
Ei36
R137
El38
R139
a0
241
142
Rl42
Hl44
RI18
HET
R147
145

TESCRIPTION CALAXY § FRICE EA
3.3k N=589 2D
Sk 10=GT o o
L0k 10=Eb LBl
1001 1h=32 Bk
1.5k Lo=02 . 20
1.5k T10=03 -0
1k 10-22 L20
15k 10=8L LA
10k 1N=Rh L20
10k pollincl. R12T/54) 1318 2.83
1k 10-42 . 20
47k 10-13 . ol
33k 10=-£5 20
4, Tra 10-70 . 20
50Uk pobliccl. RIZE/82) See RLILE

Rt e LG =%1 « 20
L. 5k 10-03% 20
1k 10-5h .20
15 ke 10=61 -2l
i%k 10=92 1]
1.5k 10=-03 L 20
I 10=d? Ll
2, Tk  10=86 -
B 1027 « &0
1 1w 10=31A .25
1 1w 12=9LA L 25
lk 142 .20
100 10-07 i)
iy 4 10-51 Lol
100 16-32 2D
47 0% 10a11 .20
ot used

47 IN=29 o
0 1w 5% LG-T1A . 30
= by M =-29 L
Thermistor, spec. £1i=3 . 30

-1R=
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CAPACITORS:

All capacitors are ceramic al G00VIDC rating, uiiess otherwise
noted. Those marked NSM are dipped rilver mica at 500VDG
rating. Those marked NI'O, NT50, TC are temperatura
compensating types at 500 VDT, The variable types are normally
special apnd field replacement in not normally practical and re-
placements should be cbtained from us. All types that are over

1 mid are electzelytic capacitors. All decimal liatings &re in mid.
(the re are mmid, unleas noted ctherwise.

EYMEQOL DESCREIFTIUN GALAXY & FPRICE EA,
oy | Ll 20=254 5 .15
C2 . 01 20-D5% 28
C3 plate tuning 25-15 £, 58
Ca 525 triunmer 26=06 1. 35
C5 13 vfo tracking 25=d 2. 65
Céh 33 DSM 22-07 .30
CT 525 trimmer 2h=00 1.3s
C8 £/25 trimmer 26-00 ¥ L
c9 £/25 trimmer 26-06 1. 36
Clo 10 kv 2027 1.78
cll wariable 25=2LA 4. 76
clZ variable 2E-21R 4.80
Ci13 wvariable 25=]14 2. 80
CleA/B.C LOAD variable 25-10 4, 37
ol15 . 005 20-03 o 15
15 01 1.6k 20=29 . A5
cl7 = 20-05 15
C1E .1 Z00VDC paper 23-07 4
C19 L 0ns 20-03 . 15
GZo . 001 20-24 . 15
21 . 003mid 20=2

c22 , 003 mid 20=2

c23 ., 001 20-24 « 15
28 .00l El=-24 - 15
29 ., 001 =24 ik
c32 , 005 20-03 4
c33 100 LSM T | . 30
G4 33 DSM z2=-07 . 30
cis 18 DSM LZi=24 - 30
Gk 001 5 Ev mica 2218 4. 28

T




SYMBOL

c3t
38
39
C40
(ot 5|
Az
ol &
Cd4
C45
Cah
47
48
49
C50
C51
ch2
e
Co4
CB5
C54
o7
LY
G59
seg
Cél
Cco2
CA3
Céad
CHE
Cho
ChBT
ChH
a9
GTO
cTl
ey
cT13
C74
C75
76
CiT
C78

ci9

DESCRIFPTION

., 005

10 1 Ev

. 008

. D DE

18 TOEM
i1 TEM
100 DEM
. 00l

&7 DA

- DCZ DEM
=M

25

. 005

. D5

L0l

100 DEM
EGD DI
1580 DEM
« 01

.81

L0001 1Rv
.01

.01

;001 1 Bw
. 001 D5M
. ol DEMW
.0l

« 001 DSM
1 BDw
G. & (approx) TG
8 NPO
18 MT7EO
variale
330 N1H0
5.8 NPQ
Lo

« 001

. 0al

« QUL

£2 DEM
20 DEM
150 DS
. 01

=4 0=

GALAXY &

20=03
2027
20-03
20=-03
22=24
22=07
22=21
20=24
22450
22=2T7
=08
&= 3
20-D3
20=03
2005
2Z2=L1
2235
L2=25
L0-05
20-05
=24
=05
20=08
2U=24
22-1%
2i=l%
20=05%
2a=1%
20=35
welacted
20-&7F
Z0=603
25=1T4A
An-bbh
20=ba
20=23
Zn-24
2ll=24
ell-24
ar.48
22-22
2i-26
20=08

PRICE A,

. I8
.30
. 15
« 15
<3
« 30
g
o 1)
o 3B
.90
W13
P
« 15
v 12
. 15
o
40
« 35
i
=13
« 15
.15
«dB

. B
s BT
« 15
BT
12
5
.20
15

.30

Y1
M
.40
4 b
e b
.
- a0
. 30
. 30

b




C8O .01 20=05 . 15
cHl .01 20-05 <15
CR2 100 nfd 29-09 1.44
A3 100 1xSm1 22a2] .30
Co4 . D0 L0-24 b 4.3
C35 . 0 20-08 o 15
Gad . DUl Bwmid .18
CET 10 DSM 22=3T « 30
CHE 50 DSA 22-11 .30
a7 470 20=39 . 30
240 « 00 20-24 .15
[oF | 50 DSM 22=11 .30
Lo ) 50 DSM A | .30
C93 . 01 Z0-05 . 15
94 .0 20-08 « 1B
C95 « D05 20=03 . 15
CY9G - 001 20=24 35
coT 470 El=39 o 20
CoR -001 20-24 o i
oY 01 20-05 15
CI1MA/B 2X 40 E 450VDC 24.21 Z.69
Sim . 005 20-03 .15
ClpZ 4.7 1 kv 20-53 L 25
Clio3 33 DsSMm 22-05 .30
104 « 01 20=05 15
C 145 100 20-23 .20
Cloéh ol 20=08 .15
CL0§ £20 DM 5% 2E=Z3 . 38
Cl08 B0 DSM 22-11 . 30
o R4 .voL 2024 « 18
110 « 005 L0=03 15
Cill « 0l 20-24 « 15
cliz « 001 20=24 - 15
Cl13 . 01 20-05 + 15
Cllid - 001 mica feedlhrough ZZ-28 4,88
Glis -0 20=05% .15
Cllb - O 1 dil=24 g
Cl17 47 100w 23-148 . B3
G118 =1 B Z=-3H -y
Clle . i 20-05 « 15
clzn .01 20-05 . 15
&121 1 %0 v 20=38 w13

=3 ] -




SYMBOL DESCRIFTION GALAXY & FPRICHE EA.

cizz 470 20=39 .20
GCl23 . 01 20-08 . 18
Clzz 2 mfd 50 « 2012 . .89
Clas o R 1 LT dl-hT . 35
Cl2& .01 2005 .15
G127 .01 20=05 |

Cl2n o M R 20-34 Bl
G129 .01 20-08 .18
C130 L gl E0=24 .15
C131 . 0gl 20=24 =
G132 BO 1 M 107 20=57 30
C133 4% DM el=29 . 30
C134 5007 Kv 10% 20=3T .30
135 BZ TISM £2-09 « 30
135 . 005 20=03 .16
% I -1 Bl 4 20-34 .75
i.138 02 Lbw AN=39 .30
=139 L2 T 21.17 LBD
=140 « 01 £U-05 wdB
Gi41 . 2008 + 18
cCl42 10 rafd 15 v 25=14 - TE
Cl43 1) mmid 15+ 29-13 1. 60
Cl4d . M 20=05 . 18
Cl4: 22 100w 2i=15 1,00
Cl44k . 0l 20-05 . 18
G147 « 20 =05 -
Cl4s .01 EQ=D5 =15
Cli9 -0l 20-05 .18
Cl50 .01 20=05 « 15
Ci5l .0l Z(Q =05 15
i1r Bl L0 2005 1R
2153 L 01 20=05 P Lz
L l54 « 0 20-05 «l&
155 « Ol 205 +« 15
Cl58 Lnd 2005 18
CLla37 « 01 20-05 15
CIak « THOTH 2003 w1l ®
ZE59 100 rafd 15 2% -0 i, 55
L&D « 01 £ — 0 aih
Clal 180 DS™M 2282 .30

-dd-




V.3 TUDES;

We recommend that the £XF5 tubes used in this squipment
be ordered from Galaxy in -- pairs oaly, Usee only GE brand

cHEES Tuhes.

Wl I12BZh I110=-1EB 26 2. 10
Vi GHGA 110-6HGH 4,10
Vi SEW LL0=6EW G 2. 35
Vi I12BAR 110=1284% 1, &0
V5 HGXE 11 0=6GK5 &, Bl
Vo HGHRER 110=6KES 5.-35
L LE2ATT 1LO-1£ ATT 2. &5
wa AETT 110-6EF7 1,58
¥e SGKE L10=-60HS &, 30

HLBA MNi=-&LBA
sLB& H0-£LEAE

wi2 A2 no-uaz2 1.85
NE1 L5E light N3B9NEZEAL Ty =
NE2 USB light 113-BYNEZUAL .95
ni IMN34A N2=1M344 0
D2 IN4738 (3. 2v zener) 112-1N4738 4. 7H
N3 EQTATE0 moa. 400 piv) 112-5401 .75
D4 2N2926(a) 111=6a) . aa
| R S0UT50 ma 400 piv) 112=-501 . Th
Da 1M34A MNM2-1M34A . B0
DT IM£62 112=1N4562 » a5
D& INe62 1HU2-1N4B62 . BB
nY IN292é(a) 1M -6{a) &0
Sla F.A. bandswitch 53«19 1. 00
Slb Converier bandswilch 53-29 L. 85
5le Main bandewitch Ei-18 2.21
52 ED selector £3-13 1.78
33 Function 53-ZB 4, 85
54 part of assembly See R122
Il Crtal sacket &1 =07 « B0
JZ COctal sockst &l =07 60
13 Eey jack 102 - 01 .£5
T4/5/6 Triple phono jack 16 0-08 -1
J7 Fhono jack 100 =04 .

=




BYMBOL

JIa
J9
JLG
Il
T12
Jidfid 15

Kl
K2

Tl
Tz
T3
14
TS
TE

T
as

L2
L3

L5
Lb
LT
L&
L9
Lo
Lil
LI1Z
L1%
Lls
L15
Ll&
Li7

CESCRIPTICHN

Microphone jack
WOM zocket
TPhono jack ¢
SO-239 coax jach
Phono jack

. Triple phono jack

21,5 pnHe cryatai
35,% mHs cryslal
42. 85 mHz erystal
43,0 mHz crystal
LF carries atzl
HF carrtier =LAl

2.1 lH= Lillar

Relay.4PDT, leVDC
Relay, 3FDT, 12VD{C
Byl

9 mHz bal. mod,

VEO putput
16=16.53 mfis
9 miz
50=30,58 mH=
57 =38.5 maHa=

B m-Ee trap
Bl=40 goil —
BU=4U coil
20=10 zoll
20=10 soil
ell=10 coil
BO-40 cuil
Bl=20 coil
e-10 ¢oil
20-10 coil
el=10 coil
40 Lrap coil
T mHz coil
40=l5=10 coil
4i=15=-10 coil
g0-18-10 rail
Bil=15 coil

- -

CGALAXY #

03«03
k=17
100-04
101=01
100-04
100-0%

1706
AT-07
"NT =08
LIT =09
U7-21A
L1T-ZIB

117-21

115=15

‘ 116-14

Ti=08
T6=10
T4 =05
7306
76.03
T6-04

4256
42-34
42-34
42-33
4233
42-33
420351
4231
4232
4232
4252
4237
42 =27
47 =35
42=35
12 -38
42a25B

FPRICE EA

1. 30
3. EQ
. 10
315
- 10
«3f

B, Al
5. 648
. T
6. 00
S.44
B.d4

44,50



SIMBOL
Lis

RFCI
REFC2
R+C3
RTC4
RECS
RECE
RECT
HECH
RFCH9
RFCIO
RFCI
RFCI2
Qt

Qz

Q3
Qs

Q5

Qb

DESCRIPTION
L0 ceil

plate choke
750 ul
t50 uh
2.5 mh
T30 ub
o33 ik
« 56 uh
2.2 mhi4425=-10k)
39 uk
750 uh
39 ub
.56 uhb
2Mai54
EZNEYZO({a)
EM3RAS
ZN29260v)
EM363E

Mat ched
SMElCY Tair
dM2926(z)
ZMN292é(0)
2N2926(a)
2MZ644
2M3543
2N2926(y)
Z2M3G38
2M3543
2NZ9206(yg)
VOX jumper etrip
Octal jumper plug
Power plug
Fanel meter
Enaob, lazge fixed
alider fur abuve
Krnoh, calibrated
Knob, slow tune
Knob, RE gain
Ernoh, Andio gain
Knob, bandewitch
Enob; all other
Esc. for VFO dial
Cabinet
Frant panel
Eear panel

L =1

CALAXY ¥
40-1J

J0=13
J0-03
30-03
30=09
J30=03
3024
30=p3
ID=22
30=21

30=03
I0=21

30-23
111=-16

Ml=t0
111-15

111=-Gy
111-14

111=-18

111-6g
Ml=fa
lll-bo
111-07
111=15
111-by
111=14
111=15
11l-bg
&0 =4
109=1
104-5
11524
1i0=-14-14
130-14-§
1301424
1i0-14-3
130-14-4
130-14-58
150=-714 =T
130=14 -5
154 -4
140=22
141 =24
14228

FRICGE EA
1.85

1. 60
0
.70
- TD
«T0
. B0
. 80
58
<92
o gl

. BO
&, BS
. BO
1.75
« 80
1,410

4.75

. B0
+ B0
.20
3.00
1T
.80
1.40
-
HD
1,00
-1
1. &5
15, 54
1. 00
« b
1. 00
. BS
« 3T
T
«TT
. 7
- 35
15. 80
&. 04
2. &4
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