I. INTRODUCTION

1-1 GENERAL DESCRIPTION

The RV-75 is a synthesized remote VFO designed for use with all
5.Line and 7-Line transceivers and receivers. The RV-75 provides
a high degree of frequency control flexibility with crystal con-
trolled frequency stability. The RV-75 output frequency 1s syn-
thesized in 10 Hz inerements for smooth frequency control with-
out jumps and the weighted flywheel of the optical shaft encoder
provides a esmooth, solid feel.

The unigue “Variable Rate Tuning Oscillator*” circuitry of the
RV-75 pravides a versatile and easy to use tuning method. When
rotating the tuning knob slowly, the 2kHz/rev, tuning rate allows
very precise frequency setting. As the rate of rotation increases,
the tuning rate increases linearly up to 25 kHz/rev. or higher if
desired. The higher tuning rate allows smooth and rapid fre-
gquency changes without requining a seperate control for tuning
rate. The smooth increase in tuning rate while still maintaining a
10 Hz resolution avoids “jumping” over desired signals,

The RV-75 alse provides for two fixed frequencies in addition o
the tuned frequency. The fixed frequencies are programmed by
gwitches accessable from the rear panel. The 750 kHz tuning
range provides generous overtravel of the band edges. The “RIT”
funetien allows the receiver to he offset from the _trdamamitter at

least +/= 200 Hr.
*Patented
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1-2 SPECIFICATIONS

Output Frequency: 4573000 kHz e 560000 kHe

Frequency Coverage: T-LINFE
200 kHz below to 0 kHz above even 300
kHz points — e.g. 1580000 kiz to
1455000 kHz

*LINE

150 kHz below to 100 kHe above even 510
kHz points — e.g. 13850.0H) kHz to
1460000 kHz
NOTE: Unless an additional range cyys-
tal iz used on the TR, 286 1o 237 MHz
cannot be tuned with the RV- 75,

Freq. Stability Temp: +/- 15ppm from +5 1o 35 deg. C

Freqg, Stability Time: Mo more than +/- 50 Hz change dunng
the first hour, No more than +/- 25 Hz/hr.
after the first hour,

Tuning Hate: 2 kHz revolution to 25 kHz vev, depend-
ing upon tuning rate

Frequency Resolution: Tuned in 10 Hz Increments

Power Requirements: 1116 VIO — supplied by transceiver or

recelver
imensinns:
Diepth: 13 in. (34 cm.) exciuding knobs
Width: 6.0 in. (175 cm.)
Helght: 4.5in. (115 em.) excluding feet
Weight: 3.6 m. (163 ke.}

1-3 ACCESSORIES

The 1544 Adapter Kit available from the R L. Drake Hﬂumllim}’ 15
required if the RV-75 is to be used with the R-7(A) or the
R-Ti AV TR-TIA) cambination.

Il INSTALLATION AND SET UF

2-1 UNPACKING

Carefuly remove the RV-75 from the shipping carton and exam-
ine the unit for evidence of damage. U any damage is discovered,
immediately notify the transportation company responsthle for
delivery or return the unit to the dealer from whom it was pur
chased. Keep the shipping carton and all packing material for
inspection by the fransportation company or the dealer. Keeping
the packing material in any case is recommended az shipment of
the unit is much easier should it ever he necessary to return the
unil for service,

NOTE
Fill out the enclosed warranty eard and return it to the K. L. Drake
(s, within 10 davs of purchase to insure registration and valida-
tion of the warranty.

Before proceeding with hook-up, it is strongly recommended that
the operator become familiar with the gections of this manual
covering location, internal programming, interconnection, front
panel controlz, and the performance checks,

2-2 LOCATION

The BV.75 should be positioned for maximum operator conven:
iernice. The lncation of the KV-T5is not entical however, placement
adjacent Lo or on top of any power supply is not recommended,

2-3 INTERNAL PROGRAMMING

For operator convenience and compatability hetween 7-LINE and
5 LINE squipment, the power-up frequency, the frequency change
versus tuning knob rotation, and the frequency change versus
RIT cantrol rotation are preset at the factery but can be changed.
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The repragramming is aceomplished by reversing jumper plugs
nn the PO, cirds within the RY.75. The following chart lists the
funciinns of ihe BYV-Th as supplied from the factory and the
rptacns vailille o the operatar,

TLINE =LINE
Twitiml ALl pEWEE i
n.ﬁl:r::p'liﬂjl KXusikHz  KW1ES RHe
with &)= 107 peversid E¥X 150 kH2 XX kH:
with J-107 wemoed ERMSKHz:  XM55 kHe
Clockwise poration of the
tuning knab causes displayed
freguency
s supplicd ineTeiLse clecyease
with JJ-104 reversed fi e L T sE
Clockwise rotation of the
RIT eomire] causes pecsiver
freqaency 1o
as =l pplied Indredan clevrense
wilh J-204 terrense inareRse

Fefer 1o figs. 53 and H-4 for thie Ineations ol the connootor Hugs
and ta par, 54 for aecess o the P4, boanls.

2-4 EQUIPMENT INTER-CONMNECTION

%41 For connection to a T-LINE transeeiver, connect the S-pin
plug of the BV-75 to the jack laleled BV-7 on the rear of the
iransceiver, Connect the phone eable supplicd from the jili:'h
laholed “RIT SWITCH™ an the rear of the BV-T5 to the g
adapier plugr that is supplicd. Insert (he adaptor plog inte the
12-pin gecket on the rear of the teansceiver laboled ~ACCESSO
RIES™, If the secossory connector is already being wsed, such s
for 2 VILF antenna, cut the phono plieg frem one end of the phong
cable, steip the outor ingulntion back about 1" from the end, twist
the shbold awny from the inner insalator, wod strip the inner

2.2
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inaulitor back about 14 from the center ennducior. Selder o LK
vosistar, 1/1W or preater, Trom E'an |t the center eenducior a
the shield 1o pin 3. fileasay 7R3

CALTION

Use tubang or ploatie tope over the shoeld and resdator o prevend
contiet with othor pins of the secesaery plug or damage will sccare
to ey within the transcetver.

2.2 For confecton te a S LINE irensceiver, cunnect the Bpin
plig Mrom the BY-75 w0 the jack on the seor of the transceiver
Lilssded BV-50 75, Cennect the phana cihle supplied from the inck
vt the rencol Lhe BV 73 lnbelpd “RITEWITOH o thejack an the
rear ol Lhe trivnsceiver lnleled “EXTT MUTTE™,

E4kConnoetion toa T-LINE receiver or the TR TAN B3 A com-
binntion requires the use of the K9/ BV-05 Adapter kit Model
1A%, RBefer to the instructivns enclesed wath the Adaplor kit for
the various mlersm e aptions

23
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I1l. OPERATICN

Figure 3-1 Froaf Parel Confrofs

3-1 FRONT PAMNEL CONTROLS

AL FURCTION SWITOH — Enables the BV-75 and determines
whether the BEV.75 will control the frequeney im receive, trans-
celve ar Lransmit.

K. LOCK — Disables the main tuning knob when depressed. The
freguency will remain at the last frequency selected by thie main
tuning unless o FIXET button is depressed or the transcever
recoiver is turned off,

31
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{*. RIT — Receiver Inerementi] Tuning — Enables the RIT con-
trol t offsct the received frequency from the transmit frequency
at leaist + - A8 Hz when depressed, [f a cable is not conneeted to
the RIT SWITCH jack on the rear of the RV.75, the RIT s
Erepcilve

11, TTINE — Enables the main tuning knob to control the fre-
yueney when depressed unless the LOCK button s depressed.

Fio FINED A and FIXED B — Selects the autput fregquencies
determined by the setiing of the programming switches on the
vear panel and locks” the main tuning kool Refer to par. 32 for
progrivmming informeation

F MAIN TUNING KNOB — Adjusts the output Feequency when
the TUNE huatton is depressed and the LOCK button s not
depressed, Hefer ty par 2495 Tor programming [reg. chirge versus
knob rotution and to par 54 for top cover removal and 37,1 for
vartable rote sdjustment.

£, BIT CONTROL. — YVaries the receive Mregueney in relation o
the iransmit frequency when the RIT pushbutton is depressed,

Refer to par 23 for programming (requency change versus knob
rovta kLo,

H.RITININOATOR — Lights when RIT pushbutton s deprossed,
Indicites that the transmit frequeney may vary [rom the receive
frequency.

I FOWER INDOCATOR — Liphts when the function switch is in

any position but OFF, Indieates that the HV-75 will control the
frequency in receive, transmit oy both.
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Figure 3-2 Rear Panel Conlrols and Connections

3-2 FIXED FREQUENCY PROGRAMMING

While following the diseussion on fixed programming. refer to fig.
32 or to the rear panel of the RV-75, Fixed lecquency program-
ming is secomphshed by setting the switches that are accessuble
(eom the rear panel. Nate that the 40 switches are divided into two
groups of 20, designated A and B. Fach group of 20 switches
programs one fregquencey from 100k Hz through 10 He, Each group
af 20 switches iz divided into 3 digits of four line Binary Coded
Decimal {BCDY information. Each group of four switches is
designated an the label with the frequency digit that cach group
cuntrols.

Note that, on the lubel, cach switch within the groups of four s
desigrnated across the top with the numbers 1 thru 8 or 1 thro £ and
acruss the botton with the numbers 1, 2, 4, or # The numbers
across Lhe top are for swilch ident: f'ul.t.ummi,'g and corvespond to
the numbers imprinted above each switch. The top numbers may
be used as an aid in locating appropriate switches, The numbers
on the label below cach switch are the BCT) values for each switch
within the group of four. In the remainder of this discussion
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decimal values wili be used. The decimal values of each group of
four are the sum of the BOT) values of all switches in the 'ON'" or up
pogition within each group of four.

Fxamples: decimal 9 = switches with BCD values 1 and 8 in the
up position

decimal 7 = awitches with BOT) values 1,2, and 4 in the
up position

decimal 6 = switches with BUT) valges 2 and 4 in the
up position

The dectmal values in the remainder of this section will use con-
ventional notation, that s, the most significant digit (100 kHz) o
the left. When setting the switches, keep in mind that the maost
significant group of switches (100 kHz) is on the right.

The BEV-75 determines the carrier frequency of the equipment 1o
which it 1s connected. The digit readout on the equipment displays
the carner frequency. If CW or AFSK is to be used on a fixed
programmed frequency and absolute frequency accuracy is re-
quired, the frequency programmed must compensate for the dif-
ference between the displayved frequency and the actual RF output
frequency, The following procedures will detail the methods for
programming and determining offset.

The first steps in programming are to select the desired freguency
and mode. After selecting the frequency and mode, determine the
band to be used and the lowest even 300 kHz point of that range
such as L4000 or ARNO0KH ., Maote that even though the least
significantdigit of the digital display iz 100 Hz, the frequency will
be programmed to 10 Hz, Be sure tu include the 10 He digil when
followeing the programming procedure, The steps for program-
ming 7-LINE and 5-LINE equipment are different and will be
detailed seperately. If, after following either procedure, the BCID
value obtained is less than 20000 or greater than 93000, an error
has been made, Recheck calculations. After setting the switches,
chieck the digital display to verify the frequency.
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3-3 7-LINE FIXED FREQUEMNCY PROGRAMMING

(11 Sslect the desired frequency and mode

(21 Determine the range to be used and the lowest even 300 kHz
point

(3 Subtraet 20000 kHz from the lowest even 500 kHz potnt

(41 Subtract the frequency at (3 from the desired frequency at (1),
Tgnore the decimal poink

{3 Determine offset and direction. See NOTE 1

6] Add or subtract offset

(71 Add 20000

181 Set the switches to the number obrained at step (7).

Foxamples:

FIXEI) B = 1434567 kHz USE  FIXEDA=361550kH2 CW
i1y 14345467 615,00
(41 TACHMLAI A5
by 1400000 - ZO0.00 = 1 5H00,00 OO - 200,00 = $E300kK
t4) 1434567 - 13850.00 = 48567 367540 - 330000 = 31534

(3 USHE = 00 CW = (0080
(G S4a67 « DUOD0 = 4067 AL - QODED = 32470
PTh SAGET + 20000 = TAET AL + 20000 = 51470
By Bee g, 35k = [ -3
& ] 1 -]
L rl-‘ LRSI - I ? i LR | L 1 |
\uaum 5unu.nuwnq nnquw i

FIXED "A° J

FIXED -ﬂ [ POHz [1o0Hz| 1Kz |1mu ELT-LES

S p

Dol LOAD rrROGRAMBGIHG FOR FIXEDS "A” AKD 'B'

Frgure 3-3  Programeming For F-Ling
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Mote 1
The offsets to the nearest 10 He are as follows:
AM, USE, or LSB D)
W minuws {1 R0
RTTY minus {-i the mark tone andio frequency o
the closest L0 iz epg. 1275 Hz would be
00127, If AFSK is being used on USH the
offaet would he plus (+1,
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3-4 5-LINE PROGRAMMING

As the 3LINE empiova a different I'F scheme than the 7-LINE
and range crystals for each band, the offset for each band and
mode will be different. If frequent programming is anticipated, it
15 recommended that the offsets for each band and mode be
determined and recorded 1in the space provided in the NOTES
section, The procedure to determine offset is contained in steps (1)
thru 16) of the following procedure,

(1) Halect the desired frequency, mode, and band.

(2} Dhetermine the lowest even 500 kHz point of the band to be
used such as L4ONLG or 3500400

(41 Belect FIXED A or B on the RV- 75 and program the channel
selected Tor dectmeal 0000,

(41 Bet the band and moede desired on the transceiver and ener
gize the transceiver.

(3] Heeond the digplaved frequency.

(6 Subtract the lower frequency at {2 and {3 from the higher
frequency ignoring the decimal point. The amount of offset
15 the difference between the two frequencies to the clogest
16 He. Ifthe frequency at{3) is greater than the frequency at
{2), the oftset 1= ) minos. [T the frequency at (2) s greater
than the frequency at (3), the offset is plus (+).

17 Bubteact 150 kHz from the lowest even 500 kHz point ()

(81 Bubtract the frequency at (71 from the desired Trequency at
i1k

{9y Addd or subtract the offzet.

(1 Subteact the number at (9 from 95000,
(311 Set the switches o the number obzained at step (104,

Examples:

50 DRAKE

FIXED B = 14345.67 kHz USE FIXED A =361550kHz CW

(1} 14345.67 USBE
(2) 14000.00
8y —
{4y —
{5) 14003.20
(6} 14003.20 - 14000.00 = 00320
{T) 14000.00 - 150,00 = 13850.00
(8) 1434567 - 13800.00 = 54567
(9) 49567 - DOZ20 = 49247

(10 95000 - 49247 = 45753

3615.50 CW
3500.00

24596.10

SA00.H) - 3496,10 = 035N
350000 - 150.00 = 3350.00
3615.00 - 3450.00 = 26550
26550 + 00390 = 26040
Q5000 - 26940 = 68060

{11) see fig. 3-HA) see fig, 3-4(B)
3 5 T -3 4 o L] o & -}
I:Iii rl11“!i'!i?l1_Ill:l_lil.il:lt1t;|15.|.:r:|t:|1
R L L B DL
| FIXED 'A° J

| ronz [1oone| ike | vokz [tooms|

. | ":"':"'I:I'H

x| 0taao0dananemag 2

48 1F 4007

4B 1 4 BIYEAA

BED LOAD PROGRAMMING FOR FINED "&° AND ‘B°

Figure 3-4 Programming For 5-Line
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3-5 PERFORMANCE CHECKS

Prior to “on-the-air'” use. it is recommended that the following
performanee checks be made to verily the proper operation of the
RV.7rand to familiarize the operator with the controls and fune-
tions. In the follewing checks, it 1% assumed that the inlernal
programming options are as supphed from the factory. Any terms
or frequencies in parventhesis refer o operation with ALINE
cquipment if different than 7-LINE equipment.

Connect the RV-73 as indieated in par. 24 of this manual, Pro
gram the FIXED A switches for Y0000 and the FIXED B switches
for 33000, Tarn the RV-73 function switch to OFF, center the RIT
control, and depress the TUNE button. All other buttons should
be out.

Set the transceiver bandswitch to 14 MHz, USE, turn the micro-
phone gain and the earrier control fully COW, and energize the
equipment. Thedisplaved frequency should be at the PTO setiing
of the transceiver, To verity that itis controlling the frequency; set
the freguency to 1430000 kHz.

Turn the RV.75 function switch to RCV. The vellow LED should
light aind the displayed froquency should he 142500 (1415000 + 710
kHz) Rotate the RV-75 main tuning knob slowly several revolu-
tions clockwise. The displayed frequency should inerease (de-
crease) smoathly 2 kHz per revolution. Rotate the tuning knob
counter-clockwise. The frequency should decrease (increase)
smoothiy at 2 kHz per revolution. Stop turning the knob and note
the frequency.

Depress the TOCK batton. Rotate the tuning knob several revolu-
tions in each direction. The frequency should not change. Depress
the RIT butten. The Green LED should light and the frequency
shouild not change if the RIT control is centered. Rotate the RIT
control fully CW. The displaved frequeney should increase {de-
crease) at least 100 Hz, Rotate the RIT control fully CCW. The
displayed frequency should decreaze (increase) at least 100 Hz

39
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from the frequency noted with the control centered. Heturn the
RIT control to center.

Turn the RV-75 luncton switch to OFF, The displayed frequency
showuld be T4300.00 kHz, Return the Tunetion switeh to BCY, The
frequency should be that which was noted prior todepressing the
LOCK button, Depress the TOCK button to unlock.

Turn transceiver power off, wait @ few =econds, and then tarn
power back on, The displayed frequency should he 142000414130
+/« 10 kHer Tepress the FIXED A button, The TUNE button
should pep out and the displaved frequency shoeld be 1580000
kHa (148000 /- 10 kHe) Hotate the RV-73 tuning knob several
revolutions and then depress the TUNE button, The FIXEIDY A
button should pep outl and the displaved frequency shoulid bhe
1425000 kllz 1141300 =~ 10 kHzh Depress the FIXED B button.
The TUNE bution should pop out and the displaved frequency
should be 1453000 (138500 </ 10 kHzhk Rotate the tuning knob
several turns and then depress the TUNE button. The FIXED B
button should pop out and the displayed frequency should b
142500 kHz (14150 +/- 13 kHz).

Key the transmitter by depressing the kev orthe PTT. On 5-LINE
transceivers do not use the LOCK KEY function. The displayed
frequency should be 1453000 kHz, Unkey the transmizter, The
displaved frequency should be 1425000141500+ - 10 kHz). Place
the RV-73 funetion switch in the ROV XMIT position. The dis-
plaved frequency should not change, IT using 5-LINE equipment,
adjust the RV-73 tuning snoeb for 142500 kllz.

Rotate the RIT control fur a frequency of 14250.1 kHz Key the
transmitter. The frequency should return to 142500 kHz. Rotute
the RIT control from end to end to insure that the frequency does
not change. Return the KIT control to center. Unkey the transmit-
ler. Bwitch the RV-T5 function switch to XMIT. The displayed
frequency should be 14300.0 kHz. Key the transmitter. The fre-
quency should be 142500 kHz, Rotate the RIT contrel and insure
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that the frequency does not change. U'nkev the transmitter and
tepress the RIT button te unlock,

Turn the function switeh to ROV and note the fregquency. Rotate
the RV-75 tuning knoly guickly one revolution. The frequency
should change about 25 kHz, Rotate the tuning knob OW until the
frequency will no longer increase {decrease). The frequency
should be 14550 MIIz 14850 MHz +/- 10 kHz). Rotate the tuning
knob COW ontil the frequency will no longer decrease tinereasel,
The trequency should be 14800 MHz (14600 MHz +/- 10 kHz).

Unany band, use the transceiver PTO and tune in a strong earrier
or culibrator signal. Note the S-Meter reading, Turn the PTO in
ihe directinn that cavses the audio tone to increase in frequency
until the =-Meter drops 20 dB or 4 S-Units. Note the frequency.
Switch the RV to the ROV position and adjust the frequency
for the same frequency and audio tone. Rotate the transceiver
PIiyseveral kHe vither side of the signal. No change in the audio
tone should be detectable while the HV-75 is selected and the
transceiver PTO1s varied. Switch the KV 75 to the XMIT position
and adjust the transceiver PTO for the same audio tone. Rotate
the RV-73 tuning knob several revolutions back and forth, No
change in the audio shoueld be detectable while the transceiver
PT() is selected and the BV.75 is varied.

Place the RV.75 in the RCV function and select the widest selec-
tivity filter in the transceiver. Slowly tune the RV-75 across the
stgnal, Listen for any jumps or turn-around in frequency, It is
normal to detect a slight "tick” every 172 revolation.

If the procedure has been foilowed, all functions have been
thecked and the operator should be familiar with the controls and
tunctions. One item should be emphasized at this point.

311
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WARNING

Any time the equipment is energized, the operator should be
aware of the position of the RV-75 function switch and the
last frequency to which the RV-75 was tuned, Anvtime the
function switch is in the XMIT or RCV/XMIT position the
RV-76 will control the transmit frequency. Any time the
function switch is in the XMIT position the operator should
know what the output frequency will be when the key or PTT
iz depressed. Lack of awarenesz may cause out-of-band
{ransmission,
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Figure 4-7 Block Diagram

IV THEORY OF OPERATION

4-1 GENERAL

Hefer to the block diagram fig, 4-1. The RV-75 output frequency
can be determined by either the main tuning knob or the prepro-
grammed frequencies, The main tuning knob is connected to an
optical shaft encoder that provides two pulze train outputs as the
tuning knob is rotated. The two pulse trains are fed to the direc.
tion determining and pulse shaping circuits.

The direction determining cireunit determines the direction of knob
rotation from the phase difference between the two pulse trains.
The outputs of the shaping and direction circuits are an up/down
{clockwise/counter<lockwise) signal and pulses that are applied
to the 5 decade up/down counter. The shaping circuit also deter-
mines the speed of knob rotation. As the rate of rotation increases,
the variable rate oscillator is enabled which adds additional
pulses to those generated from the shaft encoder inputs. The
direction circuit also accepts inputs from the limit circuit and
inhibits the pulses out when the HV-75 is at it's upper or lower
frequency limit.
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The pulses cause the 5 decade up/down counter to increment or
decrement depending on the state of the up/down control signal.
The cutput of the counter iz 5 digits of binary-coded-decimal
(B information. Each digit consists of 4 lines of information.
The limit circuitry examines the BUD information and prevents
the counter from incrementing above the upper limit or decre-
menting below the lower l[imit.

The 2 lines of output information from the decade counter are
applied to the buffer/switch circuitry. The switches are devices
that can either pass the information unchanged or can be turned
off. When in the TUNE mode, the switches connected to the
decade counter are turned on and the information applied to the
digital-to-analog (1-A) converters and the programmable divid-
ers comes from the 5 decade up/down counter. When in the fixed
made, the switches connected to the up/down counter are turned
off, the awitches from the fixed program module are turned on,
and the information to the [)-A converters and the programmable
divider is supplied by the FIXED module.

The FIXED programming module consists of two sets of 20
switches and isolation diodes. The FIXEIY A and B switches
determine which set of 20 switches iz enabled.

The two least significant digits of information from either the 5
decade counter er the FIXED module are applied through the
buffer/switches to the &bit D-A converter, The three most signih-
cant digits of information are applied through the buffer/
switches to the 12-bit DA converter and to the 3 decade program-
mable divider.

The [r-A converters take the digital information at their inputs
and generate an output voltage proportional to the value of the
BCD input information. The 8bit converter can generate 100
different voltages corresponding to 00 thru 83 BCL. The 12-bit
converter can penerzte 1000 different voltages corresponding to
000 thru 999 BCD.

4-3
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The output of the 8bit converter is applied to the voltage con-
trolled cryatal oscillator (VCXO0). The analog input voltage varies
the VCXO frequency from 15500 MHz to 05.6033 MHz. The fre-
quency changes in 100 Hz steps of 33.3 Hz each. The VOXO also
hag an analog input from the RIT circuit. This control voltage will
vary the frequency at least +/- 600 Hz from the frequency set by
the D-A input voltage. The VOX() outpat is tripled to 46 5K
46,5009 MHz +/- 2 kHz depending upon the RIT circuit, If the RIT
iz not enabled, the output will be 46.5000 MHz for a BCD input of
00 to the 8-bit 1A and 46.5099 MHz for a BCD input of 99,

The output of the tripler iz applied to one input of a mixer. The
other mixer input is supplied by the voltage controlled oscillator
(VOO The VOO s tuned over the range of 42 5 MHz to 56.0 MHz
by two input voltages. The coarse tune input from the 12-bit [-A
converter tuncs the VOO close to the desived output frequency.
The comtrol line input from the loop filter “locks” the VOO to the
exact frequency. The VOO output is buffered and applied to the
mixer and to the divide-by-ten.

The output of the mixeris a signal within the 2.0 MHz to 8.5 MHz
range. The mixer output is filtered and applied to a divide-by-twe
prescaler. The prescaler output is fed to the programmable divider.
The divide-by number i set by either the 3 most significant digits
of the 5 decade up/down counter or by the switches on the FIXED
module. The divide-by or load number will be between 200 and
950, The output of the programmahle divider is fed to one input of
the phase detector.

The other input 1o the phase detector, the reference input, 15 a 5
kHz signal derived from a stable 5,12 MHz crystal oscillator. The
nutput of the crystal pseillator is divided by 1024 to generate the &
kHz signal. The phase detector generates an output control vol-
tage proportional to the frequency or phase difference between the
two inputs. If the frequency from the programmable divider is
greater than 5 kHz. the vollage out of the phase detector will
decrease causing to VOO frequency to decreasze unttl the divider
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Five Decade UR/DOWN Counter And Limil Cireuits

The up/down counter chain is comprised of U-106 through U110,
Each device is a programmable BCD up/down counter. The vaol-
tage at pin 10 controls the counting direction. When pin 101 high,
the counters count up. If pin 13 is low, the counters count down.
The clock inputs for each counter are pins 5 and 15. Pin 7 is the
carry/borrow output. When counting up, a pulze will be generated
at pin 7 when the counter increments from 9 4o 0, The carry pulse
causes the following counter to increment one count, When count-
ing down, a borrow pulse is generated when the counter decre-
ments from 9 to (L The horrow pulse canses the following eounter
to decrement by one count. The counters are preseitable. When
pin 1is high, whatever is present ut the ‘P’ inputs will be latehed
at the Q) outputs. When power is applied, the charging current
through C-107 generates a positive pulze that is applied to pin 1 of
each device. U-106, U-107, and U-108 will be preset to 0. 1-109 will
be preset to 5. Depending upon the position of P-107, U110 will he
preset to either 4, 5, or 6.

The limit circuit iz comprised of 11-104 and U-1068, . & T, When
both inputs of an exclusive NOR gate are in the same state, the
output is high. When the counter chain isin the count down mode,
LU-104A pin 1 will go high when the counter atlempts to count
from 20000 to 19999, When U-104A pin 1 goes high, the output of
U-102is forced to go high regardless of the J and K inputs and the
counter chaim will inerement back to 20000 on the next clock
pulse. Continuing to attermpt 1o tune the counter chain lewer will
cause the counter chain to alternate between a count of 19999 and
20000, In the count up mode, the output of T-1048 will gohighaia
count of 35000, When U-104B pin 1315 high. The output of U-10215
forced low and the counter will count back down,

R0 DRAKE

Buffers/ Switches

The buffer/switches, U-111 thru U-117 provide the switching
between the up/down counter and the fixed programming board,
and also drive the D-A converters and programmable divider. The
device outputs can be placed in a high impedance state by alogic 1
or high on the contral pins, 1 or 15. When in the TUNE position,
the control pins of the buffers connected to the 5 decade counter
are pulled low by the switch, and the inputs to the D-A converters
and programmable divider follow the BCD information from the
upSdown counter, When either FIXED button is depressed, the
TUNE buttorn will pop out, the TUNE control line will be polled
high by K-129, and the control pins of the devices connected to the
FIXED hoard connector will be pulled low by the switch. The BCD
information to the D-A converters and programmable divider will
come from the FIXED board wia P-101,

Eﬁﬁilu]-ld-ﬂhalug Converters

The B-bit converter is comprised of resistors B-134 thru B-141. The
12-bit converter is comprised of resistors H-142 thru H-156. The
operation of both eonverters iz identieal except for the number of
bits. The operation of the 8-bit converter will be detailed. All
resistors in the converter are connected to a common point, the
outpul. The other end of each resiscor is fied to an output of a
buffer/swilch. When a bit is low, the resistor iz connected via the
buffer/switch to GND. When a bit is high, the resistor is con-
nected via the buffer/switch to+3V, Foreach BCD value, a unigue
combination of regiators will be connected in parallel to +9V and
to GMND. If the output of the up/down counter or the FIXED board
were xxx81, R-141 and B-134 would be in parallel and connected to
+aWV. All other resistors would be connected in parallel to GNTL.
The voltage at the common point would be determined by the
voltage divider formed by the parallel combination of B-141 and
H-134 connected to the supply and the other 6 resistors in parallel
and connected to GIND. The resistor values arein a BC D sequence
g0 that the output voltage is directly proportional o the BCD
value of the digital inputs,

4-H
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Programmalbile Divider

The programmable divider is comprised of amplifier Q-103 and
dividers U-118, U-119, and U-120, The amplifier input is the 2.9.5
MHz IF signal from the RF board. The signal is amplified and
applied to the TTL flip-flop, U-118, connected as a divide-by-2. The
autput frequency of U-114 iz 172 of the input. B-161 pulls the
outpul up to 9V to insure a good level for the programmable
divider. U-11% and U-120 are BCD programmable dividers. The
divider chain will divide the input signal by the BCD number at
the program inputs, As an example; if the input at pin 9 of U-1191s
I MHz and the load number is 200, the output at 1-120 pin 3 will be
kHz, When the loopis locked, which is the normal eondition, the
output of the programmable divider will be 5 kHz. The output of
the divider is applied to one input of the phase detector,

Reference Oscillator and Divider

The reference nscillator provides a 5.12 MHz signal that is divided
down te & kHz The oscillator is comprised of 11224 and the
aggociated circuitry. The signal out is buffered by U.1228. The
outputof U-122B is divided hy 4 by U-123A & B and applied to the
dual divide-by-16, 17124, The total division is as follows: 2.2 16,
16 for a tetal division of 1024, The output at U-124 pin# is a stable
% kHz signal that is applied to the reference input of the phase
detector, 1J-121,

Phase Dedector

U-121 generates an analog voltage that is proportional to the
phase differcnce between the rising edge of the sipnalsit'sinputs,
pins 3 & 14. As explained in the general theory of aperation, the
analog voltage from the phase detector will drive the VOO in the
direction to maintain a 5 kHz signal at the output of the pro-
grammable divider,

4-9
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4-3 AF AND ANALOG BOARD

Refer to the RF and Analog board schematic, figure 6-2, located in
the pocket inzide the rear cover of this manual.

VOXO and Baffer Cirenitry

The Voltage Controlled Crystal Oscillutor is comprised of (3-206
and associated circuitry. The major frequency dete rmining ele-
ments of the oscillator are Y-201, CR-216, 1209, L-210, and the
feed-back elements C-238 and C-239, The vscillator operates in the
15500 MHz to 15500 MH2 range. The frequency is determined by
the capacitance of the voltage variahle capacitor CR-216. The
voltage applied to CR-216 is determined by the §-bit D-A convertor
on the Digital board and the setting of the coarse and fine tune
frequency adjust pots R-227 and R-225. A minor frequency deter-
mining element is CR-208. The voltage applied to CR-209 is
determined by the RIT control circuitry. Diodes CR-212, CR-213,
and CR-214 provide temperature compensation for OR-216.

The collector of the oscillator transisior, Q-206, is tuned to the
third harmonic of the oscillator frequency by 1211, C-242, and
243, The oscillator output is a signal within the 46.0000 MHz to
46.5099 MHz range. The output of the VCXO is applied to the
buffer amplifier Q-207,

The buffer provides gain and additional selectivity to reduce out-
put frequencies other than the third harmonic. The collector of the
bufferis tuned by 1-212, C-244, and C-245. The output of the budfer
is applied through R-23% to one input of the double balanced
mixer. The other input to the double balanced mixeris provided by
the VCO.

Voltage Controlled Oscillator

The VU is a push-pull oseillator comprised of Q-201 and €202
and associated circuitry. The major frequency determining ele-
ments of the VCO are L2023, CR-203 and, CR-204. The VCO is
tuned over the range of 48.5 MHz to 56.0 MHz. The voltage applied
to the coarse tune diode, CR-204, is determined by the output of the

4-14
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12-bit 13-A converter. The voltage applied to CB-208 is determined
by the phasge detector, U-121, located on the Digital board, The
loop low pass filter is comprised of B-206, R-207, and (213, The
operating pointof the oscillator transistors is stabilized by R-202,
R-2005, CR-21, and CR-202, The oscillator transistors, -201 and
(202, are matched at the factory and shoold be replaced as a sot if
necessary, Two oulputs are taken from the VOO and applied to
the mixer buffer and the logic boffer

VOO Buffers

The mixer buifor, Q-205, amplifies the signal to the +7 dbm level
required by the mixer and provents any impedance varations of
the mixer from affecting the VCO. T-201 provides an impedance
match between the eollector of 0-205 and the mixer,

The logic buffer is comprised of source follower, (203, und am pli-
fier 2014, The source follower provides a very high impedance
mput to prevent loading the VOO and a low impedance output to
drive G-204. The amplifier provides the necessary gain (o insure
that the signal applied ty U-201 meets the requirements fora TT1,
logrie signal. Diodes CR-205 and CR-206 stabilize the operating
paint of the amplifier.

Lecade Thvider, Low Pasz Filter, and Output Swi tehirg

The 48.5 MHz to 56.0 MHz signal from the logie bufier is applied 1o
decade divider U-201. The cutput of 1201 is a signal in the range
of 485 MHz to 5,600 Mz, The output, after being attenuated by
R-216 and R-217, is applied to the low pass filter comprised of
Le20M, C-222 C298 and 224,

The output switching is nccomplished by the function switch, 51,
the transceiver, and by CR-207. In the ROV maode P-206 pin 4 will
be at the supply voltage, [n the XMIT mode [-206 pin & will he
high. In the RCV/XMIT maode both lines wil] he high. The trans-
ceiver PTO switching cirenit monitors these lines and will canse
P-206 pin 2 e go high whenever the transceiver is in the mode
selected by the RV.75, When P-20% pin 2is high, CR-207 iz forward
biased through L-205 and the RV.75 will conirol the transceiver
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frequency. When P-206 pin 2 is low, CB-207 is reverse hiased and
the internal PTO will control the frequency.

Double Balanced Mixer and IF Low Pass Filter

The double balanced mixer is comprised of T-202, T.203 and
diodes CR-208 thru CR-211. The mixer generates the sum and
difference of the VOXO frequency and the VCO frequency. The
difference frequency is selected by the IF low pass filter consisting
of C-229, 1-207, C-230, 231, O-232, 1208, (234, and C-234. The
IF output signal will be within the 2.0 MHz to 9.5 MHz range and
15 applied to the programmable divider buffer, G103 located on
the Digital board.

RIT Control

The RIT control circuitry is comprised of U202, Q-208, and asso-
ciated circuitry, U-2021s a quad bilateral switch, When the control
input, pins 13,5, 12, or 6, of a section is high, the input and output
pins are connected together. If the control input is low, no connec-
tion is made between the input and output pins. When the RIT
button is depressed, pin 12 will be high connecting pins 10and 11
together, If the transceiver is in the ROV mode, -208 wall b
turned off. If the transceiver is in the ROV mode and the RIT
button depressed, pins 11 and 10, and control pins 5 and 6 will be
high. The high at pin 6 turns on U-202D and pins % and 13 will go
low because of the GND at pin 8 The low at pin 13 turns off
U-Z02B. The high at pin 5 turns on U-202C and the voltage
applied to CH-217 is determined by the setting of the front panel
EIT eontrol R-1. With the RIT button depressed and the trans

ceiver in the XMIT mode, (3-208 will be turned on and pins 11, 10,
6, and 5 will be low, Seetions C and D'will be turned offand pins 9
and 13 will be pulled high by K251 turning on section B. The
voltage applied to CR-217 will be determined by the setting of
H-241.

It the RIT button is not depressed, pin 12 will be low, sectionzs A, C,
and D will be turned off, and section B will be turned on regardless
of the state of Q-208.

4-12
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Unless a malfunction 1s present, the only adjustments that might
need to be performed will be to adjust the frequency of the crvstal
oscillators. The alignment procedure specifies what steps may be
skipped if frequency adjustment is all that is being performed. Ifa
mulfunction is present, the entire procedure should be performed
and the steps that cannot be performed satisfactorily should be
natod.

[t is possible that a problem might occur that cannot be resolved
using the alignment and troublushooting information in this sec-
tion, If thiz occurs, it is recommended that the unit be returned to
the dealer or that the Custemer Service Department be contacted.
Be sure to describe the malfunction in detail ineluding informa-
tion regarding external connections, control settings, acvessories
in use, performance checks or alignment steps that cannot be
performed, and the serial number of the unit,

Alignment and/or service of the RV-75 should not be performed
by anyone unless thoroughly familiar with solid state circuitry
and servicing technigues.

5-3 TEST EQUIPMENT REQUIREMENTS

The following is a list of the required and optional test eq uipment
for alignment and service:

REGUIRED
(1) An operational 5-Line or 7-Line transceiver or a test cahle
constrected as shown in figure 5-3.

12} A freguency counter capable of counting a 680 MHz gignul. The
counter must have at least 10 Hz accoraey and | Hz resolution
at 3 Mllz.

W An asclloseope with at least a 50 MHz bandwidih.

14} An analog voltmeter, either a VTVM or a VOM with of leasl
20K ohms/ volt impedance.

(51 Two insulated clip leads at least 67 long.

OPTIONAL

i) A CMOS compatible logic probe

TEST CABLE

=
P 1 12V DG
e i e —{13 . 0
[ 8 -
= =3 ”*,—D? 1K
CINCH RV BEC M ot ko o SN
CONNECTOR AL PRty
$-30B-AB -

Figure 5-1 Test Cable

S5=4 DISASSEMBLY AND ASSEMBLY PROCEDURES

Ty L'owver Hemoval
Remove the two seeews an eoch side of the grey cover on the
hottom and zlide the cover to the rear

Bottem and Back (Cover Bemaead
Rimove the two serews from sach sade of the hottom cover and the
P sevews on ench sule nt the rear Slide the bottom and back

&
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covier to the rear.

The alignment procedure and most troubleshooting can he
accomplished without removing the TUCL boards from the BEV-70.
It it should be necessary, heowever, o remove any boards, Tollow
the procedures below,

Fixed Programming Board Remowal

The FIXEL board is remaved by simply pulling straight up to
disengage the hoard from the conneeter, Do not apply any side
force or hent connector pins may result.

Dhgital Board Remowval

Homove the FIXED board as detailed above. Cavefully disconnect
all plugs from the civeuit board. Remove the four screws at each
coriter of the board and slide the board Lo the rear until the
pushbutton switches are elear of the front panel, Taft oot

EF and Analog Board Removal

Hemove the main tuning knob and dial skirt by loosening the
setserew in the knob. Remove the other knobs by pulling stragght
off of the shafis. It may be necessary 1o pry the knobs off from the
rear using astraghtelot serewdriver, Use geveral thicknesses ot
heavy cloth te prevent marring the tront pane! or bezel. Remove
the serew located behind the dial skirt and then remove the front
panel from the beeel, Bemove the two serews from each side of the
chaszis holding the PO, board mounting plate and slide the
mounting pliate to the rear uniil free from the chassis, Hemove the
1L and Analog board from the mounting plate by vemoving the
foer serews at each corner of the board,

ASSEMBLY

The KY-73 should be re-assembled in the reverse order of disas-
sembly, Insure that the two LELDY s extend through the front panel
before tightening the front pane! serew, BEFORLE APPLY ING
POAWER OR REITNSTALILING THE COVERS, CHECK ALL
CONNECTORS FOR PROPER PLACEMENT ANI} ORTEN-

Re-2>d DRAKE

TATION. PLUGGING A CONNECTOR IN A PIN OFF OR TO
THE WRONG PLUG MAY CAUSE DAMAGE T0O THE RV-75
OR TO THE TRANSCEIVER.

5-5 ALIGNMENT PROCEDURES

If frequency setting or checking i1s the only procedure to be per-
formed, remove the top cover. If & complete alignment or trouble-
shooting is to be porformed, remove bath the top and bottom
COVEYS.

5-5.1 INITIAL SET-UP

Program FIXED A for a BCD value of 85000 and FIXET) R for a
value of 2199, Place jumper plug P-107 in the normal position lor
the 7-Line. Place the RV-Thin the TUNE position, RIT off, and the
function switch to OFF. Insert a shorting plug in the RIT Swatch
jack on the rear of the RF and Analog board. Connect the RV-75to
the transceiver or test cable and turn the function switch to the
RCV position. If frequency setting is the only procedure to be
performed, proceed to step S50k

If the nseilloscope being used has a channel 1 or channel 2 vertical
output signal, itis reeommended that the counter be connected to

the scope =0 that the sipnals can be observed and counted without
the need to disconnect the scope and reconnect the counter.

The intial esetlloscope and counter control setting should be as
follows:

OsCILLOSCOPE

VERTICAL SENS. 2V DIV
VERTICAL COUPLING D
SWEEP SPEED S s THY
TRIGGER LEVEL t
TRIGGER SLOPE e
TRIGGER MODE ALTO
TRIGGER SOURCE INTERNAL
COUNTER

INPUT COUPLING [
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5-5.2 VOLTAGE REGULATOR CHECKS

Ay Measure the 5V Digital board regulator output at TP.111. The
voltage should be 9VDC +/- 5V, Note the voltage.

B.} Measure the RF board 3V regulator output at the TP indicated
in figure 5-4. The voltage should be within +.2V, -5V of the
Digital board regulator output.

C.} Measure the RF board 5V regulator output at the TP indicated
in figure 54. The voltage should be 5VLM +/-5V,

D1y Measure the [hgital board 5V regulator output. The voltage
should be 5V +/-5V.

5-5.3 REFERENCE OSCILLATOR FREQUENCY
ADJUSTMENT

Ay Connect the oscilloscope ‘counter 1o TP-114. Adjust C-116 for
exactly 1280000 MHz. If frequency setting 15 the only proce-
dure being performed, proceed with the VCXO final adjust-
ment, step 7.2,

B.) Connect the nscilloscopecounter to TP-115. Set the oscillo-
scope SWEEP SPEED to .2 mS/DIV. The counter should
indicate 5,000 kHz.

5-5.4 OPTICAL INTERRUPTER BIAS ADJUSTMENT

ALY Connect the oscilloscope to TP-101 and the voltmeter (o P04
pin 4.

B.) While rotating the tuning knob, adjust R-101 for a reading of
1/2 the OV regulator output +/ = 2ZVIC.

.} Rotate the tuning knob and note on the oscilloscope that the
hottom of the waveform swings to within 1V of GND. and
that the top of the waveform swings to within 1V of the 9V
regulator output.

1V) Connect the oscilloscope to TE-102 and the veltmeter to P-104
pin 4,

L.} Hepeat steps B.) and C.) except adjust B-105,

5-5.5 OPTICAL INTERRUPTER MECHANICAL
ADJUSTMENT

A.) Connect the wvoltmeter to TP-103. Rotate the tuning knob
smoothly. The meter should indicate 172 the 9V regulator
output +/= 3V, If net, proceed with step B.).

B Loosen the two optical interrupter mounting screws shownin
figure 53 until the mounting plate will just move if shght
pressure is applied,

(.} While rotating the tuning knob smoothly and monitoring the
voltage, siide the mounting plate to the left or right until the
voltage measures 172 of the 9V regulator output +/-5VDC.

D) Tighten the two screws and recheck the voltage. Repeat steps
By and C.)if necessary.

5-56 VARIABLE RATE TUNING OSC. CHECK

A Connect the ozcilloscope to TP-104 and the voltmeter to TE-
145, Set the uscillog~ope SWEEF SPEED to &0 u5/DIV, and
TRICGER SILOPE to -. Totate the VRTO adjust pot, R-1175,
fully CCW and then 174 turn .. W,

B.; Rotate the tuning knoh and verify tha "he voltage changes
with the speed of rotation.

C.) Rotate R-115 CW until pulses appear on the o illoscope. The
voltmeter should indicate 4V +/-1.5V.

Dy Return R-115to 174 of rotation.
5-5.7 DIRECTION DET=ZRMINING CHECK
AL Connect the ozcillozcope to TP-108.

B.) While rotating the tuning knob slowly CW, monitor the oscl-
lescope. The oscilloscope should indicate a DC level of 9V
without any bounces er glitches.
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) RBotate the tuning knob slowiy COW. The ascilloscope should
indicate a 0V lovel without any bounces or glitches,

5-5.8 5-DECADE UF/DOWN COUNTER CHECK

AL} Connect the oscilloscopescounter to TP-107. et oscilloscope
SWEEF SPEED to 10 mS/DIV.

B Connect o clip lead from GNID. to TP-105,
C.) Connect a clip lead from TP-114 to TP-106.
10 The counter should indieate 12 He +0= 1 Hel

5-58 D-A CONVERTERS AND LIMIT CIRCUIT
CHECKS.

Ay Conneet the oscilloseope to P-106 pin L

B.) Set escilloscope controls as follows:

VERTICAL SENSITIVITY  1V/div.
SWEEP SPEED LO S div.
TRIGGER SLOPE +

. Adjust the oscilloscope trigeer level for a waveform as shown
in figure p-2a. Examine the waveform. The sawtooth wave-
form should not have any discontinuities greater than 1/20f a
minor divizion o the cscilloscope.

[} Connect the nscilloscope to P-106 pin 8 and set the TIME/ DIV,
switch to 10 mS/div. Adjust the ozeilloscape Lrigger level for a
waveform as shown in Aigure 5-2h.

DRAKE

By Examine the waveform, The sawwolh waverdrn snould not
have any discontinuities greater than 172 of a minor division
on the oseilloscope.

F} Depress the FIXED A pushbutton. The oscilloscope should
indicate a straight line at approx. 5V,

(:.) Depress the FIXED B pushbutton. The oscilloscope should
indicate o strajght line at approx. 1V,

H.} Depress the TUNE pushbutton. Remove the clip lead ground.
ing TP-108, Adjust the oscilloscope trigger level for a stable
display and in=zure the waveform appears as shown in figure
a-2e,

L) Remove the clip lead between TP-114 and TP-106.

iy P e e VA L S AL T i g e
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Figure 5-2 Oscilloscope Wavelarms
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5-5.10 PROGRAMMABLE DIVIDER CHECK
A} Set ogeilleseope controls as follows:

VERTICAL SENSITIVITY 2V /div,
SWEEP SPEED -2 mB/div,

R} Connect the oscilloseope to TP-115.

C.) Unplug the connector from P-105 and connect a clip lead from
P-103 pin 2 1o GND.

Dy Connect & clip lead bevween TP-114 and TP-112,

E.) Turn the transceiver or test supply power OFF and then back
(N, The counter should indicate 984 Hz +/-1 Hz.

F.I Depress the FIXED A pushbutton. The esunter should indi-
cate 673 Ha,

(1.} Depress the FIXED B pushbutton. The counter should indi-
cate 4200 Hz.

H.y Connect the voltmeter to P-103 pin 2. The voltmeter shauld
indicate 9%,

L} Turn transceiver or test zupply power off. Disconnect the clip
leads and reconnect P-105. The coax shield should go to pin 1,

This coneludes the Dgital board tests and checks, Proceed with
thie RF and Analog board tests.

5-6 HF AND ANALOG BOARD

If any adjustments are made to the RF and Analog board, the
enfire procedure from step 546.1 through Final Adjustment must
be performed.

The voltages mentioned in this section are the prak-to-peak vol

tages as displayed on a 0 MHz oscilloscope. Voltages will vary if
an oscilloscope with a different band width is vsed. When ma king
REF voltage measurements with an oscilloscope, the ground clip

o140

for the probe should be less than 4 long and connected toa GND.
point close to the cireuitry being measuread.

The pscilloscope sweep speed and vertical sensitivity should be
adjusted to display several cyeles of the desired signals and the
sweep trigger controls adjusted for a stable display.

Set the oacilloscope controls as follows:

VERTICAL SENS. AVADIV.
VERTICAL COUTPLING DC
SWEEFP SPEED 2 SNV,

5-6.1 INITIAL SET-UP

Deprese the TUNE, RIT, and LOCK pushbuttonz, Center the
front panel RIT control, Verify that the FIXED channels are
programmed as per 3.1 and that the shorting plug is inserted in
F-Z208. Place the BEV.75 in the ROV position and turn the trans-
ceiver or test supply power ON,

5-6.2 VCXO COARSE ADJUSTMENTS
A.) Connect the oscilloseope/ connter to the VOXO TR

B.) Adjust L-211 and [-212 for maximum signal as displaved on
the oscilloscope/counter. The signal should be at least 1.5V
P-P. The counter should he indicating in the 46 MHz range.
Note the displaved frequency.

C.) Depress the RIT pushbution to unlock. If the frequency is not
within #/-10 Hz of that in step B.}, adjust the RIT centering
pot, H-241, for the same frequency.

D.) Depress the FIXED B pushbutten. If the frequency is not
within +/-100 Hz of 46509900 MHz, adjust L-210 for the
correct frequency.

E.) Depress the FIXED A pushbuiton. If the frequency is nat
within +/-100 Hz of 46.500000 MHz, set R-228 to center and
adjust R-227 for the correct frequency.

a-11
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F.! hepeatsteps IV )and E.) until the frequency is 46,5080900 MH -
+/-100 Hz in FIXED B and 46.300000 MH:z +-104 He in
FIXED A,

5-6.3 VCO ADJUSTMENT AND BUFFER AMP CHECKS

A Connect the voltmeter to P-201 pin 2 and the oscilloscope -
counter to the VOO Logic Buffer test point. Set the oscilly.
scope VERTICAL COUPLING to DC. Set VERTICAL SENS,
to SV/DIV.

E.) Depress the LOCK pushbhutton to unlock and depross the
TUNE pushhutton.

C.) Adjust L-203 for a voltmeter reading of 55V, The counter
should indicate about 53 MHz.

[V) Examine the waveform, The top ol the wavelorm should be at
least 2.2V above GND. The bottom of the waveform should be
no more than 5V above GNID.

E.) Depress the FIXED A button. The counter should indicate
about 56 MHz, The voltmeter veading should be between 4.5V-
7.5V and the oscilloscope waveform should be within the
limits defined in step [},

F) Depress the FIXED B button. The counter should indicate
about 48.5 MHz. The voltmeter reading should be between
4.5V-7.5V and the oscilloscope waveform should be within the
limits defined in step I,

() Connect the oscilloscope ‘counter to the Mixer Buffer TP and
measure the P-P voltage in the FIXED B, FIXED A and the
TUNE position. The voltage should be at least 1.5V P.P at all
frequencies.

5-6.4 VCXO FINE ADJUSTMENT

A.) Connect the oscilloscope/counter to the TF Output TP and
depress the TUNE pushbutton. Set ascilloscope SWEEP
SPEED to 100 nS/TNV. and VERTICAL SENS. to 05V DIV,

n-12
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B Adjust 1-211 and L-212 for maximum signal level. The P-I*
voltage should be at least 100 mV.

C.y Connect the oscilloscope’ counter to the RF Output TP, insure
that the front panel RIT control is centered, and depress the
FIXEDY A and RIT pushbuttons, Note the frequency reading.

1) Depress the RIT button to unlock and adjust the RIT centering
pol, R-241, for exactly the same I'}'P:]:wm::,r as noted in step C.

E.} Depress the RIT button several times and insure that the
frequency is the same. Re-adjust B-241 if necessary.

F.} Depress the FIXED B pushbutton. Adjust L-210 for exactly
4.B50980 M Hz.

) Depress the FIXETD A pushbutton. Adjust B-228 for exactly
SB00000 MHz.

H.) Repeat steps F.J and G.) as often as necessary so that the
frequencies are within 1 Hz of the desired. If R-225 runs
against the stop, adjust R-227 slighlty 1o bring R-228 within
range.

5-6.5 RIT CIRCUIT CHECKS
AL} Depress the FIXED A and RIT pushbutions,

B.} Rotate the front panel RIT control 1o each limit and insure
that the frequency changes at least +/-200 Hz from 5.600000
MHz. Leave the control at one end of rotation.

C.) Switch the RV-75 to the RCV/XMIT mode and remove the
shorting plug from P-208. The frequency should return to
5600000 MHz.

5-7 FINAL ADJUSTMENT

Turn transceiver or test supply power (OFF. Install bottom and
back cover, If a transceiver is being used for alignment, pull the
S8-pin plug connected to the transceiver out of the socket far
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enough to connect the seope probe to pin 1 of the connector, [fa
test cable 15 being used, connect the counter to the RF Output.

5-7.1 VRTO ADJUSTMENT

Al) lurn transceiver or test supply power ON and depress the
TUNE pushbutton. Note the frequency reading.

B.) Rotate the main tuning knob quickly one revolution and then
note the frequency reading, If the frequency change is less
than approximately 25 kHz, rotate R-115 on the Digital board
slightly clockwise, If the frequency change is greater than
approximately 25 kHz, rotate R-115 CCW.

C.) Repeat step B if NEeCESsAry.

NOTE: The setting of 25 kHz is the setting as supplied from the
tactory, If, after becoming familiar with the operation and “fee]”
of the VRETO, it is desired to change the setting, R-115 may be
adjusted to provide any convenient increase in tuning rate.
Adjusting R-115 fully CCW will dizsable the VRTO feature.

9-7.2 VCXO FINAL ADJUSTMENT

A) Turn transceiver or test supply power ON. Depress the FIXED
B pushbutton. Adjust 1-210, accessable through the haole in
the bottom cover closest to the rear panel, for a frequeney
readout of 4850990 MHz.

B.} Depress the FIXED A pushbutton. Adjust R-228_ accessable
through the hole closest to the centerline of the RV-75, for a
frequency readout of 5600000 MHz. Shining an inspection

light through the [-210 access hole will aid in locating the slot
in R-228.

C.) Repeat steps A.) and B.) as often as necessary to obtain the
correct frequencies,

This completes the alignment procedure. Turn transceiver or test
supply power OFF, disconnect any test equipment, and install top
COVER

14

ManualsE

L] S N
ﬁ'tﬁ_t) DRAKE

PAd=101

TP-104
TR=-109 — Sy A= 'I Ll ; TP=108
2 R-101
=113
Psd-102

e _| "n_' : -_ 1 = ¥ A=105

TP-102 . Th=118
TP=-111

S.TP-105

R=115

p/d-107 K rp-114

Dptical

i Samitch

e g ! . - b Fiank ing

TR-112~ gl i | Serews

PA-T0E o105 PA-104 pAJ-103 C-=118 TR=-101 |

Figlre 5-3 Digital Board


https://www.manualsplus.com/

DRAKE

L-210

L-211

R=-227F

L=212

VCXO TP
. R-241

IF Dutput
TE

Bld=203

5% RAag.
™™

P =206

¥CO Logic
for TP

PAI=205

oY Aeg.
TR

L-203F
Yoo Mixar
Bufier T

PrJ-204
P/l=203

&
P =201

Figlire 5-4 RF And Analog Board

16

[ N - S -

S W

Figure 5-5 Fixed Board Schemalic

217


https://www.manualsplus.com/

v
AT e gtV 11y CR1Oa TP=I08 aiya
] , 18K & IN4148  gpygg
102 A e
14027 |8 c102 J
= 0047 J
= L
A\ R116
R107  R108 20K
1.6K 15K
0047
14077 =
TP=103 cpyo ]
G106 |' c1o8
v
TP-108 oAt :‘E
Lock A
Ty B UP/DOWN NEr104
| —
RIT .'_T R123
FHiNE c* * l]tz]l][ :J n[t 10| JnIusLT Jl 41:211:]:[ I‘! 10 Ja:lv:! J Dll 10
15/ 2_ 15 16 15 16| 18 16
) uios utor u10s oo
FIXED A| [pP0 o1 g ViETe . . 14610 7| RS 14610 7 14610 ”
e
o E;i HEEE BL s[1] 14 2 | DR CE L 8] s[uz
— = =
49V 4BV 10Hz 100Hz 1KHz 10KHz
al o
CR107T N BNCE TP-149) fre-110
[ e Tad T
m P101 1-26
|m
S i‘ffi+'v 56 7 Was 16, oy nu!;n'\f,v
= alsjal 1] 2]ajro)e] I us|uzfra] 1af12]1s 15 1412 jafazhis s 15[12)1a) |
ek i Yitin yren U118 [Ur14 ] ’ )
1 URRFT Y
28
Ao e 8 14503 14503 |, 5
2 3 ]
13v sw - i ||:|[ a[ s[s]7] J_— AR D D D L S D 3]s
3 + =
RIT LO@IC ] 4
. I % = | Ii
RIT LE 5 I‘ Cl b L: 54
an o = 3 3 x x x
il i = :é: R137 ° 2<ac s, 9a72 ol N30 5220502 4 INDICATES 1%
FUR = 2C% 240K - Idas ®g < o 2% PP RESISTOR
e n:(] L4 [TabE T .. w ¢ el @ ol o
+13V * * “ % = s - i K +|@|o|e
OARBE TUNE |o® +# R136 *R1309 3 LRI ; & ; ;
100K 10K =
LM317LZ Tav E e
B L A e T - + 8V
. R16% M TRogf8
+[ uizs _:L R1B7 C114 : TP-112 = A
n10a] 1 3lals|s 18] 10| 2 nizfraja] 7
P103
I E““"' B ut1e =
= g;:: Mias & Ll 14688 L 2r7) C.L. OUT
T4L8T4]s 4 R182 1| |TO RF BD
cioe 1.5K
w7
Ixzus j_ L =
— TP-116
uizze

SCHEMATIC RV-75 DIGITAL

= IFIN
FROM RF BD



https://www.manualsplus.com/

SPFTO6

L),
+ I RF OUTPUT
cz19 TEST POINT
I 22uF
. anualsSelus.com
JuH B2
e 1] il cR207 )
[ Shdn c221 [ cz23 |[MPN3404 aNo
—B U201 2 R218 0047 120 - RF
| 7481986 g ouT
0047 88 8
L2008
B R217 G"I 3!70 H
Ak /004 N 220 ‘f::fT 001 N pzos
\188e@ |MPSH20 = L e
CR208 - -
‘_I = VCO BUFFER
e TEST POINT ENABLE IN
ol + 13V IN
A out
» our

BUFFER TP -G

c204
Rzoa | |
CR202 ™
1M4148
P201 —
C.L.IN FROM
DIGITAL BD.
anND
"._
COARBE TUNE IN | 1
FROM DIGITAL BD.
+13V TO 2|
DIGITAL BD.
o'!nl_ NG
4|
ane "J? R248
RIT SWITCH FROM ';'_ i
DIGITAL BD. 1K
RIT LOGIC | o2
+ 13V SWITGHED | 7!
TO DIGITAL BD.

VCXO C.L. IN |8
FROM DIGITAL BD

VCXO0 R23%

c2s83
TEST POINT 27

+ v
gy CR2Z14
TNA148 R288
¥y R243 E
I‘\l‘a‘b"* o
et ©
RIT ™ -
Torii T3
= -
crzis < 8T =
nco | v
=3 .
r—y ~ o
R227 R228 =

5

By

‘]
.u—n;;%
ﬁ'

RF AND ANALOG BOARD

r202
[la] 'F ouT 10
DIGITAL BD.
- +ov
IF QUTPUT ]
TEST POINT R24E
129 P204
3
J gm‘r
sy . ? A1
R253 10K
A
R265 i R247
10K 220
Q208
2N3904
S R254 = pz08
) 100K
& RIT SWITCH IN
R28e | = c24a
ToK L 001 =

100K



https://www.manualsplus.com/

10K

RIT Sw
RY TR=-7
o 1 1 .
INPUT + 10T > =0 * 10T oOuTPUT
QUTPUT R7 PTO %3 3C RCT VFO INPUT
GND o
% 2O GND
INPUT RCT Og 5O RCT ENABLE
OUTPUT RCT INDICATOR o 5O RCT INDICATOR iNPUT
IN/QUT 40MHZ o= SO 40MHZ OUTPUT
INPUT EXT VEO % — gC VLF ANT INPUT
N/C % o” TX DISABLE INPUT
INPUT TR-7 +12.6 Org T5C ¢ 136V outeuT
OUTPUT R7 +13.6 O 14© PTT OUT/N
INPUT EXT. MUTE oz 72° RLY (MUTE) OUTPUT
OUTPUT ANTI VOX o O ANTI VOX INPUT
|
*
2N4402 8
JUMPER JUMPER IN414g| O TX ENABLE OUTPU?
cur ¢ UNCUT .C RCV ENABLE  OUTPI
s N/C
4O RF ENABLE INPUT
40 N/C
€ O +13.6V
18y 5 5 13.8V INPUT
IN —© RV-75RF OuTPUT
—— o —0 GND
=B 2 BT |
DO E RV-75
s Z o0
...'
Z 5 N
e O


https://www.manualsplus.com/

