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INSTRUCTIONS FOR CHANGING MORROW MODEL RVP-2450
POWER SUPPLY FROM 6 to 12 VOLT OPERATION
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Bottom view power supply

TO CHANGE FROM 6 VOLT TC 12 VOLT OPERATION:

1. Remove jumaper from terminals 1 and ¢, TB3.

2. Remove juraper from terminals 3 and 4, TB3.

3. Remove jumper from terminals 5 and 6, TB3.

4, Move yellow wire (between R50 and TB3) from terminal 4
to terminal 2. {Dashed line-~---~- ).

5. Flace #14 wire jumper from terminal 2 to terminal 5
(dashed line----- =) |

6. Remove jumper from R-50.
7. Remove jumper from R-5l.
8., Remove wire from pin 3 (octal socket J4D) to common
ground lug. _
9. -Remove jumper between pins 6 and 7 on socket J4aD,
10, Add jumper from pin 3 to pin 7 on socket J4D.(Dashed

11!16 ------- ) *

TCO CHANGE BACK TO 6 volt OPERATION, REVERSE PROCEDURE,

Note: If power supply is used to
supply exciter voltage, jumper

between pins 2 and 3, J5D, rnust T | !

. L~ ";f.i O o q\jbn :

be removed. Power to receiver & (Da 4 » T
and exciter is controlled by an S VST O
. . : | RS ,f

external transmit-receive switch BN 1

: - |

or relay, connected as shown in | C

sketch. o e e e (e D



For 6 volt operation, the power supply 1s equipped with a Mallory 659 vibrator.
For 12 volt operation, the power supply 1s supplied with a Mallory G659 vi-
brator. These vibrators are much quieter in operation than a compromise type.
When changing from 6 to 12 volt operztion or vice versa the vibrator type must

be changed. The following are recommenced:
For 6 volts use Mallory 659 vibrator
For 12 volts use Mallcry G629 vibsrator

Universal voltage vibrator types whicl can e uised are the Mallory 4501 and
1501. These two vibrator types can he used inier-changeably on 6 or 12 volts.




MORROW MB-560 TRANSMITTER
SPECIFICATIONS

1. FREQUENCY RANGE:
3.5-4.0 MC 1.0-7.3MC 14.0-14,35MC
21.0-21,45MC 28.0-29.TMC

2. FRECUENCY CONTROL:
Variable frequency oscillator or Crystal oscillator.

Calibrated dial scale for each frequency range.

3. POWER INPUT:
6 VDC at 6 Amp. or 12 VDC at 3 Amp.
67.5 VDC at .1 M2
250 VDC at 20 MA.
300 to 60C VDC at 200 MA.

4., PCWVER OUTPUT:
3.9 MC 50 watts, 29 MC 40 plus watts,

5. OUTPUT NETWORK AND IMPEDANCE:
52-70 ochm pi network.

6. ANTENNA SWITCH;
Antenna switched from receiver to transmitter by built-in relay

that is actuated by microphone push to tatk switch.

7. TYPE OF SPEECH AND MODULATORS:
High level plate and screen modulation v-ith restricted frequency

range and high quality unrestricted range, selected by switch.

£. Restricted frequency range:

a. Modulation limiting:
Low level clipping and filtering, Modulation limited to 100%
with inputs 10 DB above minimum requirement for 80% modu-
lation.

b. Modulation frequency range:
Flat plus or minus 1 1/2 DB from 3060 cycles to 2500 cycles.
Down 40 DB at 200 cycles and down 40 DB at 3100 cycles. First
sideband removed from audio frequency range down 30 DB and
second sideband down 48 DB.

c. Type of microphone:
Carbon microphone recommended. NIl or F1l telephone unit.
Morrow Model MK-NI1 is designed specifically for use with

the MB-560.
B. High quality unrestricted range,
a. Mcdulation limiting: none.
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b. Modulation frequency range: Unrestrictad, 100 cycles to
10, 000 cycles or better.

c. Microphcne recommended: Crystal or dynamic with push to
talkk switch in base.

OO

DIMENSIONS AND WEIGHT:

10 3/4 pounds less power supply
Size overall: Feighth 4 1/8 Width 11 7/8 Depth 9 3/8

9. MOUNTING HARDWARE:
Drawer type slides.

MORRCVW MB-560 GENERAL DESCRIPTICN

1.0 V.F.O. 12AT7

The Variable frequency oscillator is of the series tuned type or the Clapp
oscillator. The oscillator is always operating on one half the carrier
frequency, ie, when the transmitter is operating on 3900 KC the oscil-

lator is on 1950KC.

1.1 With the oscillator operating on one half the carrier frequency, five oscil-
lator ranges are needed to cover the five bands, 10-15-20-40-75 meters.
The five ranges allow the dial to be calibrated over its' full length for

each band.

1.2 The calibration on each band is very close to the indicated frequency on
the dial because the inductance and capacity are adjustable for each
range. Each range also is individually temperature compensated for a
wide range of temperature variation.

1.3 As in the case of most frequency meters, a calibration control is provided
to allow the precise setting of the dial calibration. This control is on
the front panel and is identified by the panel marking CAL.

1.4 To set the calibration, tune a signal of known frequency on the receiver.
Set the transmitter dial peinter to this frequency. Adjust CAL until zero
beat is cbtained.

1.5 The oscillator is coupled to the following stage by a small mica capacitor
C9. The isciation of the oscillator is complete because of the design of
the next stages.

2.0 Cathode follower 6ANS/2
The output of the oscillator is fed to the grid of the cathode follower.
This stage helps isclate the VFQ from the balance of the transmitter and
makes possible excellent oscillator stability., The cathode follower also
changes the high impedance of the oscillator to a low impedance for dri-
ving and stabilizing the class A stage that follows,

Sy .



3.0 Crystal Oscillator 12AT7/?2
This oscillator is of the modified Fierce type and is used for frequency
control where net operation is desired, for novice operation, CIJ anl

other special services,

3.1 The oscillator uses crystals that are ground for 1750-2000 KC, 3500-4000
' KC, 7000-7425 KC and 10500-10725 XC. The chart below shows the
recommended crystals to use with the different bands.

3.2 3500-4C00 KC use crystal in 1750-2000, 3500-40CC0KC
70C0-7300 KC use crystal in 3500-3650, 70C0C-7300KC
14G00-14350KC use crystal in 7000-7175KCaccmccncca-
2100G-2145CKC use crystal in 10500-10725KC--crcuaa-
2E00C-29700KC use crystal in 70C0-7425KCavcmncmuan.

3.4 The output of the crystal oscillator is coupled to the cathode of the cathode
follower and in turn is couplad to the grid of the next stage,

4.0 Class A Amplifier 6AN8/2
The class A amplifier is used to further isolate the VFC from the balance
of the transmitter. This stage operates straight through on thzs oscillator
frequency. The amplifier is stabilized by cperating its' grid circuit from
the low impedance of the output of the cathode follower.

4.1 The plate circuit is tuned by the second section of the VFO tuning ccn-
denser. On 75 meters the plate is coupled to the next stage without
tuning and an RF choke is used for the plate load. Cn the four higher
frequency bands separate adjustable coils with tuning taps to allow for
tracking, couple the selected frequency to the following driver doubler,

5.0 Driver Doubler 5763
The driver doubler is a power sensitive tube, requiring small input
voltages to deliver at all times ample power to the grid of.the following
tube,

5.1 While its' prime function is a driver, it also doubles the frequency to the
carrier frequency. The tuning of the output circuit is done by the rid
coils of the following stage. The oscillator frequency is not effected hy
the drive level setting of this tube for the next stage, nor by its! tuning.

5.¢ Transmitter keying is in the cathode circuit. A key click filter shoull be
installied on the key when CW operation is desired. See diagram below,
5.4

5.3 The drive level control adjusts the screen voltage for the required grid
current on the following power amplifier. The drive across the band is
constant and when set, needs no further attention. When bands are



changed, resistors are cut into the screen circuit to approximately set
the drive level and the control is adjusted for a grid current of 3M2£.

5.4 2,5 Millhenry Secondary 5000-ohm 3.4~-ohm Output Transformer

T . — YYD __ﬁ____i______h/“m"\_.___l_____________ L
r T 0L T 01 Tt |'*'| — =
KEY CLICK FILTER -

6.0 Power Amplifier 6146

Because of its small size and excellent operating characteristics, a 6146
was chosen for the power output tube. The tube is operating as a com-

pletely stable circuit with no interaction between the output tuning and
the grid circuit.

6.1 The cathode circuit carries the metering for the plate current. A 4.7 ohm
resistor in series with the cathode, allows a voltage drop that is a func-
tion of the plate current. By reading the voltage drop across this re-
sistor with a meter'that is calibrated in MA, a plate current reading is
obtained. While this reading is the combined plate and screen, fir all
practical purposes the screen current may be ignored. The cathode is
bypassed at four pcints to keep it as close as possible to ground.

6.2 The grid circuit is tuned to the same frequency as the plate and the ampli-
fier at all times runs straight through. The grid tuning is done by the
third section of the VFO tuning condenser and the whole exciter is gang
tuned, with one control. The tuning condenser either tunes the complete
coil {to get the proper LC ratio) or it tunes a tap. The tracking of the

tuning on all bands is very close and is possible because of the adjust-
able cores in each grid coil.

6.3 The tube is grid neutralized by the cpacitors that bypass the lower end
of each grid coil to ground. Each band is separately neutralized and
any band may be adjusted without changing the others. The 75 and 40
meter bands are set with fixed condensers while adjustable elements are
used for 20-15-10 meters. While it is possible to operate this tuhe
without neutralization, for perfect results it must be neutralized.

6.4 The grid bias is partly fixed and partly from the grid leak. When the
unit 15 used for mobile service, a 67.5 volt battery is used. It will he
noted that this battery also supplies bias for the modulator. The C¥FF-

ON switch is used to open the battery circuit when OFF to save battery
life.

6.5 When the transmitter is used with an AC power supply, the bias is fur-
nished from a voltage regulated source.

.



6.6. %/hen the meter switch is in the grid position, the meter is inserted in
the grid circuit below the grid leak., A resistor is connected across the
metar switcn termiinals to complete the circuit when the meter reads
anather function. *ull scale on the meter, in the grid current position
18 5MA and the meter should read 3 MA, when the drive control is prop-
erly adjusted.

6.7 The Screen vo'tapge is obtained from the high voltage plate sunply a‘ter
gong through the mcdulation transformer, through a series of dropp:ng
resistors.

6.8 When the operation switch is in tune position a 100, 000 ohm resistor is
inserted in the ccreen circuit. This aliows the transmitter tn be tuned
with the plate current limited to safe values. After the plate tuning con-
denser is dipped, the meter must be set on CPR before adjusting the
loading.

-

6.9 The screen meter should read less than 8MA at all times. The only
reason for higher reading, would be in case the drive was too high or the
plate loading is too low.

6.10 The screen dropping resistors must be adjusted for different plate volt-
ages. The chart below indicates the proper values of resistance for
different plate voltages. The resistor values are chosen to allow the
proper size for any usable plate voltage. To adjust the values of resis-
tance, jump the resistors as indicated.

6.11' Plate voltage Resistance Jump resistors #
500-600 56, 0CO0 none
450-500 51, 0CO R2C
400-450 38, 60O R18
400 33, 0CC R19 & R20
350-400 33, CO0 R19 & R20
300-350 23, 000 R17 & R18

6.12 The power amplifier plate circuit is a shunt fed Pi network. £ small
capacitor 33 feeds a small amount of RF back to the grid circuit {ar
neutralization. The components R13-1.2]1 are parasitic suppressvs,
The capacitcr C39 is the coupling element between the tube and the cut-
put network,

6.13 The plate current metering is accomplished in the cathode as previously
explained, 6.1.

6.14 The output network is designed to work the plate of the tube into a 50-70
ohm load. This load was chosen due to the wide useage of this impedance.
If other impedances are desired, an antenna tuner or balun coils should
be used,



6.15 The plate tuning is done with a two gang condenser CV4-CV5. The
section CV4 is a sma'l capacitor and is used for tuning the 10-15-20
meter bands., Its small size alicws a degree of band spread over these

rances,

6.16 The section CV-5 is switched in parallel with CV-4 by S7A on the 40-75
meter bands. When the transmitter is on the 75 meter band, it is pos-
sible to set the capacity of the plate condenser, near open, and get 40
meter output. This should be avoided at all times and care shouvld be
exercised to be sure the capacitor is on the high capacity dip, knob to
the right. The other bands will nct have this characteristic.

6.17 The inductance 123 is tapped for the different bands. The switch S8A
picks the taps as needed. The switch S7A and S8A are on the same shaft
and are controlled by a lever from the main wave band switch knob.

6.18 The course load control is a tap switch 59 with a series of six 250 MMFD
capacitors. As the control is rotated to the right or Clockwise, the
capacitors are dropped one at a time. Turninz the control to the right
increases the loading into the antenna or load. As these capacitors are
shunted from the antenna connector to ground, larger capacitors may be
installed external to the transmitter if lower impedances are desired:
however, this cannot be carrizsd too far because of the fixed value of LZ3.
While this is not necessary with 50-7C ohm non-reactive loads, and not
recommended, it is brought up because of some condition that may exist

in the field.

6.1C The fine load contro! is a tap switch S1C with a series of four 25 MMFD
cne 50 and one 100 MMFD capacitors. As the control is rotated to the
r-ght the 4-25 units are dropped one at a time and then the 50 and 100

are dropped.

6. 20 With the two load controls a wide range of capacities are available.
With both controls full left, the maximum capacity is 1750 MMFD., With
both controls full right, the capacity is zero, except for stray wiring
capacity. With the coarse control over two steps, the capacity would be
1750 less to 250 units or 125¢ MMFD.

7.0 The antenna relay is a double pcle double throw unit. One set of con-
tacts, switches the antenna to the receiver or the transmitter, and the
other set of contacts switches B plus from the exciter to #3 pin on J7
for use of the B voltage on the receiver. When a Morrow MBR-5 re-
ceiver is used with the transmitter, the receiver power supply supplies
the exciter B plus and the cables take care of these interconnections.
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7.1 The relay coil is energized through the microphone push to talk switch
by the battery, either 6 or 1Z volts, when mebile. The 12 volt co>ics
CHlIiR, CBl2E, CBJlZ2 have the relay coil dropping resistor in the
plug cap. Nhen the £C power supply is used, a full wave bridge recti-
ficy supplies 6 volts DC for the antenna relay coil as well as the high

voitage relay mecunted in the poswer sapply.

7.2 When the transmitter is used for CV/, a transmit-receive switch shon'd
be mounted by the key and connected to pins #4 & 5 on J7, or to pius #3

and shell on mike jack Jl. This will close the relay when the switch is
turned to the transmit positicn., See diagram under inszstallation 3. 4.

0.0 The antenna fitting is a standard £3-1R and the plug is a PL, 259. The
receiver antenna connector is a standard auto radio fitting.

7.0 The Morrow MB-560 transmitter has a dual purpose speech amplifier,

It 1s designed for either standard audio band pass or for the new narrow
channel restricted audio range.

9.1 Under the condition of the standard audio system, the high and low fre-
quencies are passed for normal speech quality, The audio range is

from 100 cycles to 10, 000 cycles. A crystal or dynamic microphone is
recommended for this service.

9.4 When the new Narrow channel system is used, several important changes
take place in the audio system. A speech peak limiter suppresses all
voice peaks above a fixed level, Because peaks in the voice frequencies
use a large amount of the modulator power, contribute nothing to the
intelligence, and hold the average modulaticn to a low level.to keep..;
from over modulating on peaks, their elimination is a great step forward
in the design of a modern transmitter. With the limiter in the circuit,

it 1s impossible to over modulate the transmitter, when the modulation
level 1s properly set.

9.3 A speech filter must be used after a limiter and the following stages must
be {ree of distortion. The mcdulator tubes must be able to pass all
tevels without limiting. The MB-56C modulators are capable of twice

the aud o they are ever called upon to handle and the above requirement
:8 conservatively met.

7.4 The speech filter :s an elaborate LLC network. The unit passes all fre-
quencies from 300 to 2500 cycles plus or minus 1 1/2 DB. The ou’nut
1s down 4C DB below 200 and above 3100 cycles. The net result of the
limiter and filter is a modulator that will not overmodulate the trans-

m:tter and passes a narrow range of audio frequencies that are ideal for
communications work,
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G.5 The audio system in the transmitter will meet the FCC specifications for
commercial service, The side bands are held down to a mininum and
the talk power is high. The audio quality is good communications quality
and should not be expected to sound like a broadcast station.

.6 A carbon microphone is recommended for the restricted speech ampli-
fier, however a crystal or dynamic may be used.

)

.. To change from one system to the other, merely flip a switch under the
moedulator section and reset the modulation level control.

INSTLLLA TION

0.0 The instzilaticn cf the MB-560 transmitter has been made as easy as
pcssible. It is a companicn unit for the MBR-5 receiver and when the
two are used together special slide-in JIFFY MOUNTS make the jcb
simple to install and easy tc remcve for use in th= home.

0.1 The Morrow JIFFY MOUNTS are two slide bars, mounted cn top <f the
the transmitter cabinet that slide into two receptacles mounted either

under the mounting plate c¢r the receiver. When the two units are used,
it is suggested the receiver be mounted on top of the transmitter,

0.2 The mounting plate with the twc receptacles should be fastened to the
lower edge cf the dash. The back :f the plate shculd be ccnnected to
the fire wall as per the drawing 0.3. The plate should be solid because
the transmitter and receiver are suspended belcw.

0.3 JIFFY MOUNT:

j .
; USE SHEET
(METAL SCREWS
[ OR NUTS &
/BOLTS

(—
(CUT AWAY VIEW OF DASH)

|
|
|
|
|
|
|
|

| RECEPTACL
—}__.——--—""'""—'f

-

T e TN

SLIDE BAR

. - - N r——

- - - e mm. o mEa e - . - . . . s = A ek — —m A W .
r s e GE 1--4-\ e e e



0.4 The exciter power supply, cr receiver power supply when both are used,
should be mounted on the fire wall inside the car. DBe sure the supply
is mounted so the cables can be left with some slack afier they cre plug-
ged 1in.

C.5 The JIFFY MOUNTS are bolted to the cabinets with spacers holding the
bar cff the cabinet and the receptacles tight against the cabinet. Use the
screws supplied and be sure there is a minimum of bolt protruding be-
yond the nut inside the cabinet,

0.6 When the transmitter is usci in the hcme the JIFFY MOUNTS need not be
removed. When the receiver is alsc used in the home, the two units may
be connected together with the jiffy mounts and they both slide under the
power supply speaker assembly (Model RTS-600S) making a complete
home staticn and one that is small enough for portable work.

1.0 Microphcne (Crystal)
4 crystal cr dynamic microphone is reccmmended when the wide pass-
band audio system is used. The microphone shculd be on a push-~to-talk
stand or a push-~to-talk switch should be mounted in a convenient location,

1.1 The microphone cable should be shielded and if the push-to-talk switch is
included in the microphone stand, a separate pair should be run for it,
The shield wire and the pair may be in one cable; however, the wires to
these two units should not use a common conductor. See diagram 1.2,

1.2
CRYSTAL DYNAMIC
- N - SHIELD ool -
=
PUSH TO

MAY BE IN ONE CABLE
NOTE: Do not use #4 pin for ground for push to talk switch

«.0 Microphcne (Carbon)
For restricted range audio or mobile operation, a carbon microphone 1is
recommended. For restricted range audio, the frequency range is with-
1n limits of the microphcne and nc advantage will be gained i1n the use of
a crystal unit, For mcbile operation, a crystal microphone is definitely
not recommended because cf the heat problem and unit damage.

C
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2.1 With a carbcn microphcne the mike cord may or may not be shielded. In
any case, separate palirs. should be run fcr the microphcne unit and the
push-~to-talk switch., S&ee diagram ..:Z

.2 The element may be a Western Electric ¥l ¢r Nl cr equivalent.

CARBON D 41 by T - ]

ELEMENT -ﬁmm-%LAL&
PUSH TO © G, R e 1 2 l
TALK SW ° T 5 HEI — 5

3.0 Key.

The key should be connected to a standard earphone plug through a key
click filter as shown in 3.2

3.1 A receive-transmit switch should be connected to pins #4 and #3 on jack
J7. These connections can be made by removing the cap cn tae cable.
The switch may be mcunted on the key base ¢r any convenient location,
Some operatcrs like a foot switch mcunted under the operating table.

3.4 01 .01-500V Disc
.01-5oov Disx

% KY%\CS- -o00V :)El'OGI’

Ll-2 Smh Ro.. rut
L2-Secondary of 5000~3.4 ohm

o

L. trans, AC-2C Type
Vv C3 .
————— } ———o0 TO PIONE L/0 O\
o , -« PLUY FOR J2 1) J=-7 O 6
o a\ O L
. : )4

4.0 Power supply requirements.
The MB-560 is designed tc be used with an ¢xternal pcwer supply. The

“external pcwer supply may operate on 6 or 12 volts DC or 115 volts, 60
cycles £C.

4.1 The fcllowing paragraphs will describe the use of the MB-560 with a 6 or

12 volt power source. The 115V, 60 cycle operation will be covered in
later pages.

4.2 Power supply voltages needed.

I. 6 volts DC at 6 amp cr 12 volts DC at 3 amp is needed to heat the
filaments.
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. 6 volts DC at 500 ma c¢r 17 velts at 50C ma is needed to operate the
relays. The relay in the transmitter requires 6 volts at =50 ma, ani
the external relay that contrels the dynamctor solencid, and cpens B

plus, makes up the additional pcwer required.

3. 67.5 vclts DC atl mill cr less is needed to supply bias to the final
ampiiiier and modulators. While the current drain is very small, the
voltage should be well regulated such as by a battery. Burgess XX45 cr
Fveready 467.

4, <250 volts DC at G0 to 1060 M4 is needed for the exciter. This power
may be taken from the receiver power supply. When the transmitter is
used with a Morrow MBR-5, the nower cable plugs into a sccket cn the
power supply which makes this connecticn without change except for the
removal cf a jumper in the receiver power supply scocket, from pin ¢ to
3. This jumper is in the B plus circuit and when it is remcved, it allcws
the power to go tc the transmitter antenna change-over relay for switch-
ing from the receiver to the transmitter.

In case the receiver is not used, any 250 volt 106 ma power supply
may be used. It is important that 25C volts be applied to the transmitter,
because if the veltage is low, the drive cn 10 meters may be down. The
section dealing with the power supply cables gives infcrmation required
ior ccnnecting tc any power supply.

5. The high voltage pcwer supply should have 400 to 600 volts available
for the power amplifier and modulator., The current requirements are
such as to nead approximately 200 ma c¢f current available., The final
will draw about 116 ma and the modulater resting current is 40 ma,
making a total of approximately 160 ma. The modulator peaks run this

up to about 200 ma.
Either a dynamotor cr a vibrator power supply may be used for this

supply. It will be noted on the diagrams following, that a relay is used
to contrcl the dynamotor relay and to cut the high voltage when the push-
to-talk button is released. Most dynamctor relays require too much
current for the push-to-talk switch contacts and the control relay is re-
quired. The B plus set of contacts stop the dynamotor whine in the re-
ceiver while the motor is coasting to a stop.

4.3 FPower plug pins, and where they go.

While this information is cn the diagram the following should be of scme
help in understanding the reason for the connections as they are.

J6 8 pin plug.

#l-----B minus cr ground feor high voltage source.

f#z-----B plus frocm high voltage scurce.

6 R——— Relay power source.

i Ground for connecting filaments in series cor parallel.

#5--m-- Relay control for dynamotor contrcl relay or high voltage relay

for AC operated unit.

~-11-



#6---~- Center of series filament string. To power scurce on 6 volt
applicaticn. Cpen on 17 vclts,

fFl = - Hizh side of filament string to pcwer source on 12 volts. Ground
on 6 volts.
A 6 or 12 vclt pcwer connection for DC operation. Not used on 115

volt 60 cycles,

J7 7 pin plug,.

) eepp—— DC power input on § or 12 volts., One side of main off-on switch
cn DC or AC, |

R B plus input for 250 volt supply.

#lamwa B plus output to receiver,

i TR Push-to-talk circuit, Grcund to close relays.

iDemmm- Ground or B minus for 250 volt B supply, relay ground for CW

transmit switch, ground for relay power cn AC supply, ground
or plus side of bias battery.

6w Bias minus input 67.5 volts..

3 [ Main off-on switch return.,

5.0 Pcwer supply connecticns, MCBILE: ,
The MB-5560 transmitter is designed to cperate on 6 volts DC, 12 volts
DC, and 115 volt, 60 cycles AC. The Morrow MBR-5 receiver is a com-
panion unit and when the two are used tcgether the receiveér power supply
alsoc supplies power to the transmitter exciter. ‘

5.1 Morrow MB-540 transmitter and MBR-5 receiver, 6 or 12 volts;
When these two units are used together two power supply cables are used.
Cable #CBF7-235X156 connects the transmitter to the receiver power
supply for either 6 or 12 volt operation. Cable CBF8-125X368-47 con-
nects the transmitter to the high voltage supply and connects the filaments
for 6 volt operation. Cable CBF{-125X3R78 connects the transmitter to
the high voltage power supply and connects the filaments for 12 volt
cperation.

5.2 These cables are available in pairs and should be ordered under the group
number:
6 Volt operation: Cable kit #CB6R includes 1..CBF7-235X156
l1..CBF8-~125X368-47
l2 Volt operation: Cable kit #CBlZR includes 1,.CBF7-235X1554%
1. .CBF8-145X3R76



5.3 Cablea diagrzm,
It will be ncted the high voltage cables differ only in the jumbers on the
plug and the additicn of a resistor to cut the 12 volts to 6 for the relay
cn the 12 volt unit, A1l wires in all cables follow the colcr code; ie,
brown is #1, red is #-, orange is #3 etc.

TO MBR-5 RICIZIVER
67 .5V BATTE Y Ncm NC 1

BURGESS XX45 ye8 O D POWER SUPPLY
OR EQUIVE- ' |
LENT

TO TRANS-
MITTER

AT '
aLY1-6 or 12 volt HD Generator Relay \f/‘/ er il
RLY2-6 or 12 volt DP-ST Relay o {o_ %, o |
Cl-4mmfd 600V Filter Condenser R RL" 3 y
R1-27 ohm 2 watt resistor - . O ’
‘ |
]

5.4 The bias battery is a 67.5 vclt unit and shotld be mcunted close toc the
exciter pcwer supply. The green wire is dositive and the blue wire is
negative. These wires come out of the 7 wire cable at the power supply
end.

5.5 Contrcl function.
The receiver must be turned con tc operate the transmitter because the
receiver controls the exciter poswer supply. The transmitter Ci{i-Cn
switch controls the filament cn the transmitter.

6.0 Cable connecticns when the exciter hzes a separate power 'supply.
The power supply recommended is the model RV>-250, a 250 volt

vibrater pcwer supply. See Diagram 6.5.

6.1 If a power supply other than the above is used, follow the diagram 6. 6.



6.2 Two power supply cables are needed, a 7 pin cable for the low voltage
supply, and an 8 pin cable for the high veltage supply. Order cables
in sets as in 6. 4.
6.3 Low voltage cable for 6 or 12 volt..... CRF7-1245X56
High voltage cable 6volts . ........ CBF2-125X368-47"
High voltage cable l: volts, o vewn v CBIFO-1:5X3R78
6.4 Order cable sets as follows:
CB6E for 6 vclts includes l caCBF7-12.45X56
1 eaCBFE6-1425X368-47
CBIlZE for 12 volts includes 1 ea.CBF7-1245X56
l ea, CBF7-1..5X3R78
6.5 Cable diagram. For use where exciter power supply is RVP-250.

tCBEF7-1245X56

O'7 « O
Use high voltage cables as in 5, 34

6.6 Cable diagram for use where exciter power supply is other than Morrow
RVP-250,
Use cable CBF7-1245X56 as in 6.5 with extension as shown.,

Use high vcltage cables as in 5. 3A

Ixtension for CBF7-1.45X56

. , 15-20 AMP,
& OR 10 ) oHT o —7 e\ —FUSE [
VOLT ﬁ---*,i—*—- GWJ o AMP CONTACT HOT A
VIBRATOR | } e SP=ST LEAD
SUPPLY ’
| |V ! i %;%JEYVOLT NC{ ©6 TO POWER
- 4 30yh| SUPPLY
j x-“T END OF
| | CBF7-
; nto | 1245X56
z B — o} .
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6.7 The bias battery is ccnnected to the wires extending ‘rom the cable #C3
F7-1..45X5%, Burgess XX45 cr Eveready 457. Blue wire ne~ative, green
wire positive,.

6.6 Ccntrol ‘uncticns are normal, ie: transmitter control switch cperates all
power supplies.

7.0 Using James powear supply Model C1056 for High Veltage supply.
The James pcwer supply may be used fcr hign voltage supply in place of
a dynamotor. It cannot be used tu supply the exciter because of excessgive
current drain and insuiiicient regulation of the low voltage tap.

7.1 If the Morrcw MBR-5 receiver is used with the MB-560 transmitter and
a James supply is used for the high voltage, the exciter power cable is
#.35X15%5. Sece diagram 5.3

7.2 If the Morrcw MBR-5 receiver is not used, we suggest the exciter power
supply be a2 Morrcw RVP-:.50, In this case, use exciter power cable
#CBF7-1245X56, diagram 6.5. It just plugs in the power supply and no
cable work is needed.

)
N

If neither the Morrcw receiver cr power supply is used, see paragraph
6.6. Use cable CBF7-1£45X56 and make a termination box as shown in

6. 6.

7.3 The cables tc the James pcwer supply for high vcltage connections are:
6 volt, #CBF8-.X18 and 1% volt, #CBF{-2X">0. 5See 7.4 and 7.5 for cable

Jiagram,
Cabte CBF8-2X1C

Sy D
. Y AL D -
=i d Bl
AT R A
[ -
O
- -- NEEN
I C
oi—
' Cable CBF&--X:0
RED
- QLA
-. .‘T
2y YELLOW
- O RER]
. L 3 T




8.0 The £2AC power supplies
4 combination £C power supply, Model #RTS5-6C0S, is available for
cperating the MB-560 transmitter and MBR-5 receiver. This unit is
complete with speaker and all relays, controls etc. It mounts either
cn tcp or behind the transmitter-receiver. £ stacking frame combines
the units into a complete staticn fcr desk mounting or pcrtable werk.
Ncte: Jump pins 4 to 7 cn J. if the receiver is n:t used,

.1 The transmitter may alsc be used with pcwer supply model TS-600 sup-
plying voltage {or the transmitter cnly. This supply is complete with
relay pcwer and all control functions,

8.2 In cases where pcwer supplies cther than the special units are used,
the requirements are as iollows:

8.3 Filament power: 6 volts £C at 6 amperes, or 12 volts £C at 3 amperes.

5.4 Relay power: 6 volts DC at 500 ma. Tc obtain this voltage use an AC
source of ¢ volts and bridge rectify it. See diagram of TS-600 cr
RTS5-600S supply. A 6 volt battery may also be used.

8.5 DBias voltage 67.5 volts: AN £C voltage of 25 volts may be rectified with
a half wave selenium rectifier and filtered with an RC filter follcwed
by a VR 75 regulator as per the diagram for the TS-600 supply. The
additional vcltage 75-67.5 1s of nc importance because the modulator
bias adjustment will compensate for the difference. Do not use a VRSO0
because it will be too far out cf limits, £ battery may also be used in
place of the supply.

8.6 250 velts DC: This supply may be any supply that will give 250 volts at
10C ma. The upper limit of voltage should not exceed 275 volts.

6.7 High voltage supply: £ 400-600 volt supply with a current capability cf
200 ma may be used for the high voltage supply.

8.8 Both the 250 and the 6CG0 vclt supply should be switched off when the
receiver is used and the transmitter is cff or during stand by periods.

8.0 For AC power supply ccnnecticns to the transmitter, see paragraphs
4.2 - 4.3 and diagram of RT5-600S or TS-600 power supply.
The AC power supply requires two cables. The 7 pin cable is #CBF7-
123557 and the 8 pin cable is #CBF§-123457,
On the seven pin cable wires run from socket to plug on pins #1-1, 2-2,
3-3,5-5,6-6, 7-7. {#4 contact is open, Cn 8 pin cables wires run from
pins 1-}, 2-2,3-3,4-4,5-5,7--7, with pins #6 and 8 open.
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Orercating Instructicns

0.0 The repulaticrs of the Federal Con:municaticns Ccocmm:ission, require
a snstabie license for the operation of this equinment. Refer t> publi-
caticns of the FFCC or the £merican Radio Relay League for the latest
rules geverning staticn and operator's licensing.

0.1 GStandard operating procedure for amateur radic stations is covered in

the 4ARRL publicaticns and shculd be reviewed to assure cne of the
best cperating techniques.

1.0 CW operation: Insert key in prcper jack and set CW-Phone switch in
CW position. Omit steps markad with an *.

l.1 Phone cperation: Place Fhone-CW switch in phone pesition (toward
center cif case). Connect microphcne, and use all the following steps:

2.0 Set cperate switch in tune position.

¢.1 Turn wave band switch to proper band, ie, 75-40-20-15-10 meters.

o V,F.Q, Set VFC-XTAL switch in VFO position.
- Adjust diai to frequency, or
Zero beat to received signal by turning cperate
switch to ZB position and adjusting the dial to zero

beat with the received signal. Return operate
switch to tune position,

.. )

i

.3 Crystal control: Set V,F,O. Xtal switch in XTAL pcsi-
ticn. Insert crystal in crystal socket.
Set dial to operating frequency, ie, operation
desired on 29.0 MC, insert 7250 KC crystal
and set dial to 29,06 MC,

N

.4 Place meter switch in GRID position.

.5 Set COURSE LOA4D and FINE LOAD contrels in extreme counter-clock-
wise positicn (minimum lcading).
<. 6 Press push-tc-talk switch on micrcphone or turn receive-transmit

switch tc transmit positicn for CW. Transmit switch, see nage 10,
paragraph 3.1-3, 2,

ol
¥

./ Adjust drive control for 3,0 MA. When using crystal contrel, rock dial
across frequency for maximum drive.,

-17-



2.8 Set meter in FLLT position, and dip P4 TUNE for minimum plate cur-
rent. IMete: cn 75 meters use the dip with maximum canacity ¢r clock-
wise. It is possible on 75 meter position to double to 40 with the mini-
muin capacity setting and this shonld be avoided at all times.

.G Set cperate switch ocn CPR position.

3.0 Turn COURSE LOAD to the right to increase antenna lcading. Be sure
sure PA TUNK is always on the dip. Increase lcading until the plate

current is 110-120 ma, with PA TUNKE adjusted for dip or minimum
current,

It will be fcurd that one setting cf the course loading control will give

a reading under 110 ma and the next setting will be above 120 ma. Re-
set the ccntrol tc the lower reading and increase lcading with the fine
load control, to a point between 110 and 1..0 raa.

The capacity range of the fine lcad ccntrol is such as to fill the gaps in

the cocurse load and acts as a vernier control. The two switches give
4C possible loading conditions.

3.1 Check P4 TUNE for dip and set GRID for 3 Mz

¥4.,0 Turn METER switch tc MCD and with nc audic input, adjust R46 modu-
lator bias control for a meter reading of 40 MA., R46 is located on the
back panel under the 8 pin plug J6 toward the center of the case.
This adjustment need be made only once when the transmitter is first
installed and should need no further attention. In case the control will
not return the plate current to 40 M4, the €7.5 volt bias battery should

be replaced. The bias is obtained from a bias supply in the AC power
supply for fixed station use.

*4.1 See section .0 - .7 on pége #7.

*4.2 The Modulation control R38, located on the back panel under the mike
Jack, tcward the side cf the case, need be set once and shculd not be
tampered with, '

Because the modulation limiter holds all signals constant at the input

tc this control, if it is once set for 1009% modulation, all input levels
will be held to the setting.

*4.3 The only correct way to set any modulation contrel is to use an cscillo-
scope and observe the pattern.

The trapezocid pattern is the better method but rather inconvenient be -
cause oi the ccnnections that need be made and for this reason we
suggest the envelope method as follows:

*4.4 Any oscillcscope may be used and with the gimmick as shown in 4. 8
proceed as fcllows:
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%4.5 Tune Cl for maximum pattern on the tube face. The scope shculd be
easy to cbserve and the pickup wire should be near to tne antenna to
allcw encugh RF tc be cbserved cn the tube face.

%4 &4 Feed a constant tone in the mike and set the contrcl R3¢ for 100% modu-
lation. We suggest you read further in the ARRL handbook for more
information if needed.

% 4,7 The modulator plate current will peak up tc 70-80C MZ4 when the trans-
mitter is fully medulated.

wd 8 J_PICK UP WIRE
100-MMFD

Ll Cl
Fig., 1 |

smpilepi—

Vert Plate Direct

Mobile Antennas

5.0 £ mobile antenna should be considered as a quarter wave antenna that

has been sheortened with a loading ccil, tc bring its'heighth down to a
reasonable value. |

5.1 The loading coil may be at the bottom of the whip, the center cr the
top. The most reasonable position is either at the base or in the
center. Cn the lower frequency bands the coil is the greater part of
the antenna and its Q, or its' quality shculd be as high as pcssible.
This calls for a coil of reasonable diameter and as large a wire as
practical.

5.% Several ccils and whips are available and they all give reasonably good
results, when they are properly tuned. It must be stated, however,
that the tuning is a very important factor and if more than one fre-
quency is to be used some method must be provided for tuning the
antenna tc the operating frequency.

5.3 In the early days of mobile radio, the transmitters were nearly all
crystal contrecllad and a fixed tuned antenna was practical but with
the new 5-band variable {requency transmitters, such an antenna limits
the usefulness of the transmitter to a degree which is not desirable.
An antenna tuned to a frequency, 3950KC for example, cannot be used
much above 3960 or belew 3940, without a great loss in radiated signal
strength. An antenna with broad band characteristics in all probability
is not tuned anywhere near the operating frequency and is in a sense
not an antenna., An antenna that is tuned correctly will have a very

} .1¢.-



“sharp rescnance peak and will load only cn the resonant frequency,

5.4 Tuning the antenna to a spot frequency is quite a problem because it is
critical to within /4 turn., 2 much mocre practical antenna tuning
system is to use a roller ccil at the base cf the antenna. The roller
ccil may be adjusted manually which is not very satisfactory when
you are driving down the highway and changing frequency, or by the
use of an electric motor contrclled from the cperating position.

5.5 The Morrow MLV-50 antenna tuner, 1s a roéller coil, electrically
actuated by a mctcr, controlled irom the operating position. The
MIV-50 incorporates a line to antenna impedance matching network
allowing the pi network to work into its' characteristic impedance.

5.6 The MLV-50 has its' greatest value on 75-40 and 20 meters. It may
also be used on 15 and 10 meters, however on 10 meters we recom-
mend the antenna feed line connect directly to the base cf the antenna.
With a lcading coil ¢n the antenna cut icr 4C00 KC, the MLV -50 will
tune the antenna from 4000 IIC down to 3750KC. The 75 meter coil
may be shorted and the MLV-5C will base load the antenna for 4C and
20 and 15 operation. Cn 4C meters better results will be had if the
loading coil is cut for 7300 XC and the tuner is used for its prime
purpose ie, to tune the an.enna from 7300 down to 7000KC. On 20
and 15 meters, the MLV-50 can be used as a base load with results
about equal to a center loaded antenna, with tuner.

5.6 The matching network on the MLV -50 is set for 75 meter operation
because this is the firequency where the greatest mis-match occurs.
/. 75 meter antenna has an impedance below 15 ohms cffering a less
when it is fed with a 5C ¢hm line. If the matching network is not
used the feed line becomes part of the antenna, a very undesirable

condition.

5.7 To adjust the loading coil on the antenna with an MLV -50 installed,
we will use as an example, the 75 meter band., Connect the MLV-50
to the antenna and connect the coax feed line., Couple the transmitter
end c¢f the feed line tc a grid dip meter by a 4-5 turn link, temporar-
ily fastened to the end of the line. With the roller coil set for mini-
mum inductance, roller on the end of the coil away from the motor,
check antenna irequency by noticing the dip on the grid dip meter.,.
Remove turns from the loading coil until the frequency is just above
4000 XC, DBe sure the trunk lid is clesed and the antenna is free of
trees or other objects. MNany turns will need to be removed. When
the antenna is adjusted, connect the ieed line to the transmaitter,

5.8 Loeading the transmitter. In every case the loading of the transmitter
is a function of the antenna tuning., or example, 3900KC. Set the
transmitter to 3¢00IKC. Have the course and fine load controls to
the left or counter clockwise. Dip the final for minimum plate
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currcat., Turn cn the MLV-50 mctor and watch the plate current,

When the antenna comes into rescnance the plate current will in-
crease. Keep the final dipped at zall tirnes, Atter the motor turns

the ML V-5C through resonance, the current will drop. Back tae
motor up for a peak current reading with the final dipped. Increase
coupling for a plate current of 11€-120 ma with the Iinal dipped.

5.9 If a Morrow MBR-5 receiver is used the indicator should be the
FIFLD STRENGTH meter. Always tune the antenna and the trans--
mitter for maximum field strength reading.

ixed Station Antennas

6.0 A pi network is designed to work into a low impedance such as 50 or

75 ohm coax. An antenna which has a characteristic impedarce of
50 to 75 ohms is preferable for the MB-560 such as a dipole, ground
plane or coax~fed beam. On 10,15 or 20 meters, the beam tvpe is
recommended due to its' high gain and directional characteristics,

On 40 and 75 meters, a dipole or ground plane is most satisfactory.
All band antennas are generally a compiomise in antenna design and
are subject to harmonic radiation as we!l as the desired signali,
Ideally, single band antennas are reccmmended.

6.1 When balanced feed linz2s are used such as 300 chm twin lead, some
matching device is necessary to couple into the pi netwerk. Balun
coils which are available commercially {(or instructions for winding
them can be found in the £RRL haadbook) will match the unbalanced
output of a pi netwcrk to a balanced feed line quite satisfactorily.

If a balanced feed line is used without some matching device, a stand-
ing wave ratio and impedance mis-match will be so oreat that most
of the signal will be dissipated in the {orm of inefiectual energy.

6.2z In all cases an adequate ground must be used. Four to eight feet of
copper rod can be driven into the ground and a number 10 or heavier
copper ground wire attached and run fo the chassis of the MDB-560,
This will generally be adequate, providing the ground wire 1s not too
long. If there is any evidence of RF on the transmitter cabinet suchas
manifested by touching the knobs on the cabinet and feeling a bite or
by lighting a smzll neon bulb when touching the cabinet when the trans-
mitter is turned on, it is an indication of an inadequate ground or a

mis-match to the antenna systern or bcth.

6.3 Satisfying resulis can be achieved with the MB-560 by use of an ade -
quate antenna installation. Fer further aetails on antennas, we recoms-

mend the ARRL handbook or the ARRL antenna handbook.
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MB-560 Parts List

Cl
C2
C3
C4
C5
Chb

C3%

5-Z5N?P0 plus 14 N1400
5-25N2C plus 5CG N330 33 N750
5-25NP0 plus 5C N336 100 IN470
5-25NPQO plus 50 N33C 16C N47(
5-25N20 plus 50 N470

*5CEM

250SM

100SM

105M

.01 Disc. 500 volt

5C N330
50 N330
. 01 disc.
Cmit
Omit
Cmait

.01 disc.
.Gl disc.
50 N330
5C N330
33 N330
Omit

50 N330
.01 disc. 500 volt

, 01 disc. 500 volt

. 01 disc., 500 volt

. 002 disc., 500 volt

000 SM

2000 SM

250 SM plus 50-500 mica trimmer
50-500 mica trimmer

50-500 mica trimmer

5GC volt

500 volt
500 volt

6 mm~d 2000 volt

.01 disc. 500 vclt
.01 disc, 500 volt
.01 aisc. 500 volt

. 002 disc. 500 volt
. 005 disc., 1600 volt
. 001 disc. z000 volt
50 N330

50 N330

50 N33C

-5C SM

.50 SM

.50 SM

250 SM

.50 SM

250 SM



C55
C57
C58
C5%
C60
C6l
Cé6:
C63
Co64
C65
Co66

C6¢

Lz3

CV1-2-3 VFO tuning condenser

24 SM

4 SM

c4 SEM

24 O]

50 oM

100 5M

.01 laisc 5C0 volt
.01 disc HCO voit
, 001 disc 5C0 volt
.01 disc 5CC volt
15 MEF 25 volt

, 002 disc 500 vclt
15 MEF 25 volt

, 01 disc 500 vol it
15 ME¥ 25 volt

.01 disc 500 vclt
. 0l disc 50C vclt
.01 disc 500 volt
100 tubular 5CC volt

100 tubular 500 vcit
.1 MF tubular 500 vclt
1 MF tubular 500 volt
.0l disc 5GC volt
75 meter osc cocil

4C meter osc coil

20 meter csc coil

15 meter csc coil

10 meter ¢sc coll
460 uh RX cheke

46C uh RF chcke
cmit

46C uh RF chcke

40 meter amp coil
.0 meter amp cocil
15 meter amp coil
10 meter amp coil
z.5 mh RF chcke

75 meter drive ocil
AQ meter drive coil
20 meter drive coil
15 meter drive coil
10 meter drive coil
460 uh RF choke
TParasitic choke

2.5 mh RF choke

5 band tank coil

CV-4-5 P tuning condenser

CV

Oscillator trimmer

Part # CF1077
" CF1078
CF107¢
Cr10£0
CH1C081

CiC32

ClC2

Cl03.

Cr.0n
Cx.004
CTri1uE3
Crl19&4
Cl1CCl-1
CFil0ED5
CF1G85
CF106067
CF1GE8
CF L2889
Ci03:

CF10Ql
Cl062

Cr1090
TC-1-1
TC-1-%
Al14-30



T1 Modulation transformer
BPF Band Pass Filter
M O-1ma
N1 ‘Western electric N1 unit
SM1 ~2ush to talk switch
Pl Micrcphone plug #¢1 MC4M
J1 Micrornhone sccket 91 PC4F
JZ Key jack
J3 Crystal socket .4866 - .093
J4 Receiver antenna socket
J5 Lntenna socket #83-1R
J6 Power plug 8 pin
Matching unit #78-PF3-11
and
J7 Power plug 7 pin
Matching unit #78-PF7S-11
and
RLYI Relay DPDT 6VDC 26 ohm
S1A Shorting waifer
SZLA Shorting wafer
S3A LPHP wafer
S4A Shorting wafer
S54 2P5P wafer
S5S5B Part of S52
S64 Shorting wafer
ST2 Ceramic wafer
S8A Ceramic wafer
SC Course 1lcad switch
S10 Fine lcad switch
511 VEFC Xtal switch
S12 Meter switch
513 Phone CW switch
Sl4 Operate switch
S15 Filter switch
Dial glass

Band switch knch

Tuning knob

Control knob

Small knob

Knob shaft and gear

Pinion gear

L.arge drive gear

Wave band switch shaft SIA-S64
Wave band switch shaft S7a-S8A
Nave band switch arm

“Wave band switch tie rod

Part # £38-14¢€

MMRT-WS5
A37-4-2
£44-6
£36-50-1
L l-lv
Loa=1C
Lii=45

[ 211121
Acl-lz
AoLi-18
A=T-4
Asl-17-2
Ao.-28
LAon=T=3
A21-17-3
A.l-28
£55-20
£36-31
£36-31
£36-30
A36-31
£36=-3C

A36-31
£36-54
£36-54
A36-52
£A36-52
A36-51-1
£36-55
A36-35
A36-53
A36-35
AS0-1
FBR-Z6
FBR-23
FTR-A18
£BR-25
MB-5060-A"
MB-560-A3
MB-560-Al
£35-41-1
£36-42
MB-560-4£13
MB-560-16
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POWER SUPPLIES FOR THE MB-560
Manufactured by MORROW Radio Mfg., Ca.
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