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Figure 1. The Mational YFO-62 Variable Frequency Oscillator

I. MESCRIPTION

1.1 General — Your Natlonal VPO-62, shown in
figure 1, is a preciaion variable (requency oscilla-
tor for the 2- and §-meter bands. The VFO-62 i
desipned to operate with most equipment using
cryvetal oscillators oprrating in the 5 to B-mc
region oF with most equipment using overtond
ofeillalors in the 25 10 ZT-me range.

Easy installatbon is provided, sinse the low-
level DF-output signal developed by the YFO-62
e be conneeied -r!irr-.l:l:'l:.- o the er:l.'nt.-n'l wockel of
existing commercial transmitters. Provisions for
crystil operation are provided in the YFO-62
without the necessity of changing interednncet-
ing cobles,

1.4 Cirenlt Deseripiion — Your VEFOQ-62 8 a com-
pletely self-pontained unit which operates from a
1E-155 volts ac power source. The unit uses a
Mull-wave rectificr and twoe vacuum tubes, includ-
ing n volinge r.-gulutur snd 1 du:l-pp"m oerilln-
Lapr=inigl il SEAEE Lo 1!|,=l.r||'l-|:||:| the BF aignal_

The oscillutor section employs the tricde half
of a GEHE tube as & tuned-grid tuned-plate oscil-
lawor, with the plate-tank cirewit fixed tuned ot
a|J|.lr|.1:l|:'|r.|1n|:|-I_||.' 9.5 moe. This oliminates the neopss
aity of tracking and peaking the plate circuit while
eblaining reliable oscillation over the entire oge
arating hamnd (5 to % mel. The oseillnbor covers
the G-meter band by wslng the Gth harmonic of
its fumdamental oulput Mregquency range (8353 ta
i me) and the 2-meter band by using the 15th
harmonic of its S00- to &33-me range. When the

BAND switch is in the X position the variable
tumed circuits are disconnected, and the funda-
mental cscillator becomes erystal-controlled, pro-
vided a erysial iz inserted in the froat pamel
EHIIL'EI:'!.

To altenuate the efects of oufpat Il:.u.-lli.ng, a
viry low walue poupling capaciter (10 mmfd) i=
used to provide s high degree of j2olation betwesn
the oscillstor and outpot stages. During normal
speration (FUNCTION switch in OPR or STBY ).
the oulput stage is o eathode follower with an
output impedance of approximately 1060 ohms.

If a 1-me cryetal is inserted in the calibration
cryetal socket and the FUNCTION switch is in
the CAL position, the eathode follower s eons
verted o a crystal-conirolled Plerce oscilla-
tor, which s usnd for internal calibration. When
the FUNCTION switch is placed in the CAL posi-
tion, bath the fundamental and calibrating oscil-
lators are operating, and beat notes are developed
in the audis load in the plate cireuit of the oufput
stage. This output s eoupled to the headiset jaek
(J1) at the rear of the unit.

Standly provisions are incorporated in the
eathode of the fundamental ogcillator eireuit, The
cathode = connected 1o the FUNCTION switeh
amd rear terminals so that the osclllator may be
made operative by the front panel control of the
VFO-RZ or by o remole u.'hurl.i.ng' e taet.

DC voltages for the unit are provided by a
[ull-wave power supply. The outpat of the power
supply is held constant by an QB2 valtage
regulator.
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2. INSTALLATION

CAUTION

YOUR VFO62 15 DESIGNED TO OPERATE FROM 105 T0 125%VO0LT, 50- TO §0-CYCLE AC
SO0URCE ONLY. CONNECTION TO A DC POWER SOURCE WILL RESULT IN SERIOUS

DAMAGE TO THE UNIT.

2.1 Initial Setup — The following information
will assist vou in preparing the VFO-62 for opera=
tion, The output of the unit is capable of propeely
driving most transmitters through standard
coaxial cable not exceeding 5 feet in length. If it
is necessary to make this connection longer than
3 feet, the use of low-capacity coaxial cable is
recommended, For best results, always make
the connection to your transmitter as short as
posgible, In most cascs, one side of the crystal
cireuit in & transmitter is grounded; therefore, it
is Important that the coaxial ghield be connected
to the ground side of the crystal socket and the
ground side of the VEFO output jack, shown in
figure &

Ta retain the crystal mode of operation, plug
vour crystal in the socket provided on the front
panel of the VEO-62,

For internal calibration, it is neccssary to
plug a standard 1-me cryatal into the calibrating-
crvstal socket (see figure 4) and connect & headset
to the phone jack at the rear of the VFO, shown
in figure 2,

e

With the FUNCTION switch in the OFF posi-
tion, connect the power line to a normal 105- {o
125-waolt ae power source. Your VEO-62 is now
ready for local operation.

._-;\_ 4/7]

'f'lﬁ oumPUT T )__D"\Hfh:lﬁtr
]'.I:“*-u._n AhCE b JACH
REMOTE TEAMINALS

Figure 2. Rear Wiew of VFO-42

. OPERATION

WARNING

PARAGRAPH

12135 OF THE FEDERAL COMMUNICATIONS COMMISEION RULES

GOVERNING AMATEUR RADIO SERVICE REQUIRES REGULAR FREQUENCY MEA3URE- 1
MENT OF THE EMITTED CARRIER FREQUENCY, INDEFENDENT OF THE MEANS USED ’
TO CONTROL THE FREQUEKRCY OF THE TRANSMITTER.

31 Controls — The three controls required to
operate the VPO-82 are located on the front
pancl. Figure 3 shows the physieal loeation and
gives a short deseription of cach control,

The dizl scale of the VFO-B2 is calibrated at
the output frequency of the unit and also the

fundamental frequency of the oscillator. The lat-
ter frequency seale, located under the cperating
frequency seale on both the 2- and G-meter bands,
ig included for the convenience of those persons
mnterested in bands other than the direct amatenr
hard.

e
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42 Crystal Comtrol Operation — For crystal
operation, insert & proper crystal in the fromt
panel socket. Turn the BAND switch to X and
the FUNCTION switch to OFR. Since all tuned
circoits of the VFD-82 are now disconnected, the
position of the dial poainter is not important, Tune
the transmitter stages in the normal manner pre-
scribed by the tranamitter operting instructions.

The VFO-62 cutput may not provide as much
excitation as s normally obtained with the erystal
plugged directly into the transmitter. Howewver,
the cutput level is sufficient to keep the transmit-
ter input stage within its rating, and, after one
or two stages of frequency multiplications, normal
operating levels will be oblained,

23 Two- and Six- Meter Operation — Operation
in cither the 2. or G-meter band is obtained by
turning the BAND switch to the deaired band posi-
tion and placing the FUNCTION switch in the
OPR position, The VFO-82 cutput-signal fre-
quency B then egual to the frequency indicated
by the dial pointer. Mormal tuning precedurs for
the transmitter should be followed. To change
operating frequency, turn the main tuning dial to
the new Ffréquency setting and refune the
transmitter,

If the FUNCTION switch 8 placed in the
QPR position, the VPO-62 will continue to operate
even when the transmitter mode control has been
get to the receive position. To tune the VFPO-62
to the exact frequency of & received signal, turn
the main tuning dial to obtain & zero beat on the
recéiver. After the zero beat is obtained, place the
FUNCTION awitch to the STBY position until you
wish to transmit.

34 Remote Operation — Connections are pro-
vided in the rear of the unit for remote standby
control. If remote standby operation is desired,
it is necessary anly to short circuit the remote tor-
minals, shown in figure 2, through the use of re-
mote relay contacts or o rémobe switch, The
FUNCTION switch should be placed in the STBY
position for remote operation. Do nod connect any
exteranl power source to these rear conneclions
of the VPO-62, Primary power and output-signal
connections réemain the same a8 those given In
paragraph 2.1.

For remote operation, place the FUNCTION
switch in the BTBY position and the BAND switch
to the desired band position, If the remote instal-
lation instructions given abowve were completed,
the cutput of the VFO-62 is now controlled by the
Femote contacts.

3.5 Checking Dial Calibration — If & 1-me erys-

tal is inserted in the internal calibrating-crystal
socket. calibration of the output frequency can
be performed by turning the FUNCTION switch
to CAL and inserting a headset plug into the rear
phone jack. '

NOTE
Whenever the FUNCTION switch is placed
in the CAL position, no RFP-putput signal is avail.
able for the transmitter,

When the main tuning dial is rotated through its
range, beal notes which represent & harmonic
relationship betwesn the fundamental oscillator
and erystal cscillator ean be heard in the head-
set. For example, when operaling in the 2-meter
band, 3 beat note will be heard at 144 me (funda-
mental oacillator frequency is 8 me), The beat

DM 14T

ROTARY SWITGH
FOR BAND SELECTION

BAIN TUNING DAL

-

ROTARY SWITCH
FOR MODE SELECTION

Figure 3.

Lacation and Function of Contrals

-
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pote is produced by heterodyning the S8=-me catput
frequency from the fundamental oscillator ngainst
the Atk harmonic of the 1-me ealibration oscil-
lator. All points on the dial &cale where beat notes

should be heard are indicated by o red mark.
If the beat notes do mot occur at the ped

marks, refer to the alignment procedure given in
the maintenance section of the manieal,

4. MAINTENANCE

4.1 General — The information conlained in this
seethon will aid qualified radio service presonnel in
repalring and alkigning the VPO-62,

4.2 ERemoving The Chassls — To remove the
chausis from the case, perform the following:
a. Remove the phillips-head screws located
in the corners of the front panel.
b, Bemove the two screws which held -the
back cover to the chassis, :
. Slide the chasais from the front of the
onbamiel.
43 Alignment — Normal Alignment., The inter-
nal cryatal oecillator ks wsed for normal bl gnment.
a. Bix-meter Band, To align the B-meter
band, remove the chassis from the case and place
the following controds in the indicated pn.l.il:lnn.lz
FUNMCTION ......0c00c.a CAL
BAND . .....civeenvew.. B
MAIN TUNING DIAL ... 5

Wilh the conirols set at these positions, 3 bowd

beat mote =hould ke heard in the headser. IF the
beat note is not heard, the slug of L2 fhgure 4)
ghould be turned slightly in either direction until
the beatl note (&8 heard. Now turn the main Lun-
ing dial to 3. Agein a beat note shoubd be heard.
If it is not heard, adjust trimmer capacitor C6
(fgure 4) to obtain the beat note, Return the
main tuning dial to 50 and readjust L2 for the
beat note. Repeat the sdjestments to OF and L2
until both omds of the dial scale are in
BETEE ML

b. Two-Meter Band. The procedure used to
align the 2-meter band is similar to the procedure
used above for the B-meter band except-the BAND
contral i8 in the 2 position, For the low ond of
the dial scale, tune L1 (figare 4], and for the high
end of the scale, ndjust C2 (figure 4).

Major Alignment. If the VPO-82 requires
complete alignment, a signal generator s required
to determine what beat note is being heard; the
procedures ouflined above can then be used,

CE

2 WETER

/" TRIMMER

LZ i
G METER COML

Wi
" BHA

CALIBRATING
" CRYSTAL
SOCKET

\

ce
& METER TRIMMER

Figure 4. Alignment Controls
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n. In addition, sither the original sta-
ion license or a photocopy of it would
have to be posted in o prominent place in
the station,

It iz worth noting that while the role
digenaaed above appliez to all transmit-
ters covered by a station license, it is
poasible for one individual smateur to
take onl more than one amateur sfafion
licenze, For example, someons who main-
tains 5 home in New York and another
in Florida might want to do g0, In such
a case, the call of the New York station
glill iz the only eall that may legally be
signed when operating the New York
atation., and the Florida call must be
gigned when operating the Florida sta-
tion. However, since FUOC regulations
now require only one notification per
vear when operating away from the
home QTH, few hams bother to obtain
more than one station licensse.

Finally, it is doubtful if any ham
uses his call letters incorrectly on pur-
pose, but it's amazing how many do =o
through ignorance or carclessneas. Why
rigk being a “silent key” through a Ii-
cense suspension when a little care and
common sense will keep vou in the clear?

TECHNICAL TIP

Operators of the National VFO-62 va-
rinble-frequency  oacillator who need =z
kit more output to exeite hard-to-drive
2- and G-meter tranamittera should be
interested in the following modification
from Vietor B, Penany, WIMTS.

First, add a tuned circuit to the output
circuit of the VFO-62, as suggested in
the National Company's field service
note #23. Connect a 3-30 puf, trimmer
acrosg a 4-oh. e f choke (auch as the
National R-60) or cquivalent cofl, Next,
connect the paralleled combination across
the solder terminals of a standard phone
plug, and connect one end of a 2° length
of coax to the phone plug alse. Be sure
to wire the ecoax shield braid te the
gleeve of the plug, and the coax center
conductor to the plug tip connection.
Terminate the other end of the coax in
a plug that mates with vour transmit-
ter's ervstal socket.

Ingert the phone plug into the phone
jack (not the cathode follower jack) on
the back of the VEO-62, and insert the
other plug into the transgmitter cryatal
socket. Then adjust the 3-30 poel. ca-

T

If wau want Rhada |sland an B3O meters, ook for
Warren Crookes, KNIYVH. between 4:30 and 6:00
am. He aoperates out of Foster, R.0., with a John
son Ranger transmitter, Mational MC-2/0 recerver,
and doublet antenna—<they've notted him 32 states,

pacitor for maximum output in the cen-
ter of the desired band—8.666 me. for 6
meters, 8111 me, for 2 meters.

Adding the tuned eircuit will in ftzelf
increage the VFO-62'z output appreci-
ablv. Bul carrving out the rest of
WIMTE"s modification will inerease the
output much more, Immediately behind
the phone jack under the VFO-62 chas-
ais, an inaulated 2-terminal tie strip 18
mounted. Replace it with a 3-terminal
gtrip or mount an additional single-
terminal stirip near it

Referring to the VFO-62 circwit dia-
gram, dizgconmect the screen v.f choke s
{which comes [rom pin £5 of the tube
gocket) and the plate load resistor RS
from the original tic point. Replace re-
gigtor B3 with a 3300-chm, “%S-watt unit;
then conneet both the resistor and choke
So far Elaine WHIEST,

Berkmaits, Milwaukee,

Wis., has worked 30 states, 24 confirmed. She runs
75 watts 1o a Knight-Kt T-50 transmifter lo excile
& H}' Gain 14-AVS vartioal anismma, BRd Fasaives &n
& Mosley CM:1. Elaineg’s fon. Mike, is also a8 ham.

. POPULAR BLECTECIMICK
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o the added third terminal. Bypass the
terminal to the chassis through a 0.01-
pf, ceramic capacitor, and solder a short
length of wire between the terminal and
the junction of resistors &5 and B6 and
the filter capacitor. Solder the connecs
tions, and the job is done.

This change removes the pentode secc-
tion of the 6BHS tube from the OB2
voltage regulator; the critical B+ wali-

TLUNEDR TO
CFERAT IMNG
FREQUENLTY

*E- Bt

The diagram abowe shows how the classic pi-nefwork
circuit was first used in amateur transmitters in
conjunction with a parallel-tuned tank circuit as an
antenna-matching network, The modern, simiplified
arrangemant belaw employs & pi-netwark combina.
tion plate tank circwt and antenna-matching network.

EEMHITT i
TELT TifeE

Trie*  TlEoor
_ [T _ﬂ.r.
= B+ = _
‘TTF AL VALVES FOw
3.8=TR.TME, AMT RS,

ages on the oscillator scetion are still
regulated, however., Incidentally, while
You can take the first step in the modi-
fication without taking the gecond, don'f
reverse the procedure,

CLASSIC HAM CIRCUITS

Have vou ever tricd to visnalize what
modern band-switching amateur trans-
mitters would be like if the universally
nged pi-network tank circwit had never
heen developed? Without it, they cer-

tainly would be bulkier. more compli-
cated, and more expenzive, In addition,
they would probably be slightly more
difficult to tune; and—other things be-
ing equal—their emitted signals would
contain just a bit more undesired hary-
monic energy.

Pi-Network Tank Circuit. Probably the
firgt use of the pi-network in amateuar
transmitters wasz deseribed in the ar-
ticle A Universal Antenna Coupling
Syvstem for Modern Transmitters,” by
Arthur A, Collins, WOCXX, in QST Feb-
ruary, 1034, page 15. Art claimed that
the new circuit (aec dingram at left)
woulld feed power into virtually any an-
tenna, with inecreased transmitter eoffi-
cirney and decreazed harmonie outpuat,

For some montha after the publication
of the article, almost every ham seemed
Lo be building a “Colling Coupler,” and
they were loading up all sorts of unlikely
metallic articles like bedsprings and win-
dow screens ag antennas, But after its
novelty wore ofl, the Collinsg Coupler was
goon forgotten by the average ham,

Some time lates, Frank C. Jones,
WEAJF. described a low-power, portable
transmitter which used a  pi-network
combination output tank cireuit and an-
tenna-matching network in the Jones
Awmetewr Koadio lopd ook, the predeces-
gor of the Radio Hapdbook, WEAJF's
cireuit (diagram at left) was identical
to that used in many transmitters today.

In gpite of its claimed advantages,
however, the pi-net tank cireuit did not
gain much popularity up to the start of
World War II. But during the war prac-
tically every ham was involved in de-
fense electronies work, orF was in the
Armed Services, and many were directly
concerned  with mobile and portable
communications transmitters. Such
caquipment wag more useful if it could
feed i, cnergy into almoat any random
length of wire in an emergency. It also
had to be light and compact, withoot
gacrificing efficiency and reliability,

As a resull of their wartime experi-
cnce, these hams came home convineed
that an amateur transmitter, even the
“full-gallon™ aize, did not have to be o
rack-and-panel monster, forever con-
demmned to inhabit the attic or basement.
The idea of the compact, table-top-cabi-
net tranamittor caught on strongly, stim-

{Condineed an poge 1045
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HOW TO OBTAIN INCREASED OUTFUT FROM VM0-62
B NARD TC TRIVE TTAFSMITTERS.

a §uh ohoke or call wigh a 3 to 30 uuf capacitor aocrdie

t &8 shownsin the diagram. Thias ecil-condenser comblnation may

- alther at the phons p end of the cable or at the transmmit-

« The length of soaxial sable is critlcal sinos it becomes

of the tuned olroult, Usaally two feet ahould be the maxi-
length recommended, .If lemger lengths are used, the toil-son-

' oembination muat be* reduced or tallored accordingly. |

{:bn-'!:t:-am uu'lmfgﬁ:h::};w“a ..E'.-';. gl’ ~pgy 6

mtars,

Under thase conditlona, the phone plug should be Inssrted
k: he m ack on the back of the VF0-82 and connecotions should
t ba the cathode Collower output Jack,

= e EEd

Terg bV T F TS,
WATTONAL COMPARY, ING.

} Robert 4. Wurray, W1FEN

Barvice
Ra/ Jad
L ——= ——
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This manual is provided free of charge from the “Boatanchor
Manual Archive”, as a service to the Boatanchor community.
It was uploaded by someone who wanted to help you repair and
maintain your equipment.

If you paid anyone other than BAMA for this manual, you paid
someone who is making a profit from the free labor of others,
without asking their permission
You may pass on copies of this manual to anyone who needs it.
But do it without charge.

Thousands of files are available without charge from BAMA.
Visit us at: http://bama.sbc.edu

This manual is reworked and converted
from a BAMA loose pages file to a easy
to print manual in PDF format by:

Real radio’s have tubes!
Keep them glowing !!
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