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GENERAL DESCRIPTION el

3
NEARS

Theory of Operationt o -

t ! .
The Phasemaster II A or B is a modern phasing type band- =
switching transmittér capable of transmitting all types of
emissions -- AM, FM, CW, as well as DSB or B8B with or without
carrier. Covers all bands 160 Meters thru 10 Meters: A
modern degign audio system, utilizing a 3500 cycle low pass
audio filter gives a cut off at 3800 cycles of better than 40DB.

Audio is fed to an audio phase~shift network which \
produces two audio signals 90 degrees out of phases These
audio signals modulate two 9 MC R.F. signal, 90 degrees out
of phase which are produced by an RF. phase~shift network.
nhe resultant signals are combined in a balanced modulator.
circuit which produces output emmissions of AM, FM, CW, or
113 or S88B with or without carrier, depending upon the ,
combination of AF and RF signals, and the amount of unbalance
in the balanced modulator circuit,

The desired 9 MC signal is combined with a crystal or
VFO signal in a mixer stage to grovide output in the Amateur
bands. The mixer stage is fed into a class A buffer
amplifier which provides sufficlent drive to operate the
6146 linear amplifier in class ABL operation giving a usuabls
output of 65 watts PEP, The 6146 amplifier is worked into a
pinetwork giving a flexible outpub arrangement from below
50 ohms to over %00 ohms, The use of the pinetwork -output
circuit makes it possible to properly load the output °
amplifier to either antenna or an additional power amplifier,
When used to drive a grounded grid type final where it is
important to properly match the grounded grid input impedance
for proper operation, the pinetwork of the "Phasemaster 11 =
A or B" becomes extremely useful.

Voltage regulation of the 6146 screen and the 9 MG
Oscillator and temperature compensating condensers in the
critical 9 MC circuits are employed to giwve improved
operating stability, An improved anti-trip voice control
unit is completely built in allowing the operator to operate
voice control on all types of voice transmissions in addition
to break-in CW operation. The improved voice centrol circuit -
gives added performance and ease of operation not before
available., An additional 2 sets of SPDT relay contacts are
available from the rear chassis for controlling of antenna
relays etc, ‘

Added refinements such as an earphone jack for phone .
operation that is controlled with the voice control is' panel
mounted. A phone patch input is provided allowing patching
directly into transmitter giving sufficient gain to operate
most phone patch units. This input is filtered to prevent &
RF feedback.. . , C : - o
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General Description - Cont.

The Phasemaster II-A is a complete self contained trans-
mitter less V.F.0. The Fhasemaster II-B is complete with VFO
built in. .

Tube complement Phasemaster II-A: 12AX7 speech,
12AT7 modulator, 6U8 AF driver and 9 MC Xtal osc., 6BA7
mixer, 6CL6 buffer, 6146 linear power amplifier, 1-5Y3GT L.V.
Rect, and 1-5U4GB H.V. rect., 12AT7 anti-trip, 12AX7 voice
control, 6AL5 bias rect, OA2 voltage regulatory, -0B2 Voltage
Regulator. :

Phasemaster II-B same as above plus 6CB6 V.F.
Oscillator, 6X4 VF( Rect. 6BA7 VFO Mixer, OB2 VFO Voltage
Regulator, 6CL6 VFO Amplifier.

The VFO master oscillator operates on a 5.0 to 5.6 MC
range on all bands. The 5.0 to 5.6 MC range is used for mixing
against the 9 MC SSB exciter signal to provide operation on both
80 M and 20M bands. The 160 M band uses the 2nd harmonic of the 5.0
to 5.6 MC range and the 40M band uses the 3rd harmonie of the 5.0
to 5.6 MC range. The 15M band is heterodyned with the 5.0 to 5.6
MC and a 25 MC crystal controlled signal to provide a 30.0 to 30.45
output frequency. 'The 10M band is split into two (2) bands to
provide maximum bandspread. The 10l band is heterodyned with the
5.0 to 5.6 MC and a 32.5 MC crystal controlled signal to provide
a 37.5 to 38.1 output frequency. The 10, band is heterodyned with
the 5.0 to 5.6 1.C and a %3%3.1 MC crystal gontrolled signal to
provide a 33.1 to 3%8.7 MC output frequency. Output is fed from
the mixer stage into a bandpass isolation stage to provide from 3
to 8V RF. RF output is kept at the lowest usable level on the
higher band to eliminate undesirable mixing products from over-
driving the exciter mixer.

FPHASEMASTER II-A-B LAKESHORE INDSUTRIES
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INSTALLATION -5~

Unrack carefully and remove unit from its shipping
carton. Inspect for any hidden damage. All claims for
damage should be filed promptly with the transportation
conparv. Be certain that all controls such as switches, dials,
etc. wok properly.

The rear chassis is clearly marked for ease of connecting
into your station. Connect audio output of receiver to proper
terminals at rear of transmitter. Note: Viewing chassis
from the rear. The extreme left terminal connects to ground.,
If one side of the audio output of the receiver is grounded be
sure that it is connected to this terminal. Connect speaker
to speaker terminals. Two sets of terminal at rear of chassgis
arc connected to contacts on the control relay for exterrnal
switching requirements such as an antenna relay. Cut off Bias
of - 100 volts is available for a final amplifier if desired.,
This bias is grounded on transmit. A Coax connector or screw
terminals are availalbe for connecting transmission line,

The MM socket is connected internally to the RF rectifier
circuit used in conjunction with the indicator eye and can be
connected to an external meter if preferred. '

If VFO operation is desired the Bandhopper VFO is avail-
able which plugs into the auxiliary power socket on the rear
chassis. 6.3VAC @ 2A. and 300VDC @ 25 MA is available at the
socket for other VFO's if necded. 4 to 8 volts RF Max VFO
signal is required. See circuit diagram for connections.,

PHASEMASTER - II - A LAKESHORE INDUSTRIES
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FRONT PANEL OFZRATING CONTROLS lfem

Following is an explanation of the functions of the front parel
controlsa.

1. CALIBRATE LEVEL

The CALIBZATE LEVEL control allows variable adjust-
rent ¢” asignal 1l&ved wien the FUNCTION Switch is in CALIb or
noF (caix on frejuency) positions for zero beating the trans-
nitter signal to the receiver. This control may be left in
the desired operating position at all times as it is automatioc-
ally cwitched out when the FUNCTION Switch is removed from
CALIR or TOF positions.

2 INDICATOR LEVEL

The INDICATOR LEVEL control adjusts the sensitivity
of the Indicator eye when the Indicator switch is in positioan
"1." Rectified R.F. is fed thru this control to the Indicator
eye, for tuning for Maximum output or for adjusting carrier
balance.

B FUNCTION SWITCH

"MAN " - Manual Position allows receive to transmit
operation to be controlled manually.

"STBY" -~ Standby

"CATIB" - Calibrate position. CALIBRATE LEVEL control
is operative in this position and allows a controlled amount of
carrier for Zero - beating output signal to the Receiver.

"TOF" - Talk on Frequency - calibrate level is also
operative in this position and controls level of output to
"Talk on Frequency." '

"VOX" - Voice Control operation - "See anti-Trip
Voice control operation section,)

4, VC GAIN (VOICE CONTROL GAIN)

The VC gain control allows adjustment of Voice
control gain or volume settings. It should be set for proper
voice control relay operating when speaking 3-4 inches from
your ‘mike. (See Anti-trip Voice Control Operation section.)

5. AT GAIN (Anti-trip Gain)

The AT GAIN control allows adjustment of the anti-
trip gain, removing the condition of possible signal from your
receiver's gpeaker reaching your mike and causing the trans-
mitter to go on the air. This control should be set just high
enough to remove the above condition.

PHASEMASTER -~ II - A \ LAKESHORE INDUSTRIES
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Front Panel Operating Control - Cont. : -5 -

5. (See Anti-trip Voice Control Oberation section.)

6. MIKE Input

The "Phasemaster II A or B is designed to work with
any good crystal or Dynamic hi impedance type mike used in
amateur communications. '

T PA2'"CH Input
A telephone patch input jack is provided to allow

use of phone patching facilities. Either Voice Control or
Manual operation may be used with phone patching operation.

8. AUDIO GAIN

The AUDIO GAIN control function is similar to all
AM equipment. This control gives modulation control of :
signal on AM-PM. On SSB it also controls SSB power of trans- kY
mitter (see section of Operating Instructions.) L 4

9. Carrier Balance Controls (recessed between Audio Gain &
Carrier Level) '

The Carrier Balance controls areé located behind the
front panel because of the seldom need for adjustment aftér
properly set. They are accessible from front panel with a
screw driver for adjustment. (See Operating Instructions.)

10. CARRIH¥R LEVEL Control

The CARRILR LEVEL control allows variable reinser-
tion of carrier for any level between zero and full. This
provides for inserting carrier for AM-PM and CW operation.

On SSB operation this control should be turned fully counter-
clockwise to zero.

11. INDICATOR Switch

Position #1 Rectified RF is fed to Indicator eye
Grid for adjusting for maximum output, or for adjusting
carrier suppression. INDICATOR LEVEL control allows adjust-
able sensitivity in this position.

Position #2 Tuning eye indicates when 6146 is being
over-driven and when flat topping occurs. (See operating
instructions under INDICATOR?

12, EMISSION Switch

The BEMISSION Switch allows all types of transmission,
AM-DSB-PM~CW as well as switchable SSB. ' .

PHASEMASTER - II - A LAKESHORE INDUSTRIES
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Front Panel Opcrating Control - Cont. -6-

12, EMISSION Switch - Cont.

Set the EMISSION Switch for the desired type of
transmission and follow operating instructions, For Single
Sideband see chart for sideband position that gives desired
sideband (either upper or lower.?

'3i LUTR: TRIN

This control allows peakiﬁg of the broadband mixer
coils for max.mum cutput at band extremities. Set at 3 for
initix. tune up or any band.

14, BAND Switch

The "Phasemaster--II" is completely bandswitched. Al1l
tond operation is simple by setting the BAND switch to b
desired band marking, providing the proper crystal or Vi
sigaal and tuning the mixer, buffer and P.A. controls.

15. BUFFER TUNING

The BUFFER TUNING control is marked with the
approximate band locations. This arrangement enables the
operator to preset the tuning and only requires fine adjust-
ment for proper operation.

16. P.A. TUNING

The P.A. TUNING control is the plate tuning of the
6146 linear amplifier stage. Follow instructions outlined in
step 15 above. It is possible to tune in some band cases to
either the VFO frequency or the master 9 MC frequency. However,
Lraps are provided to remove the error and these points will be
far removed from normal band markings. This remote condition
will be noticed if it is impossible to remove carrier.

17. ANTENNA LOADING

The 6146 output stage of the "Phasemaster-II A or B
is a pinetwork. The antenna loading is adjustable and will
match load impedances from below 50 to over 300 ohms. Adjust
this control for max output or proper loading for good line-
arity on SSB. .

18. POWER Switch
The Power switch turns on the main power (115V AC 60C)

19, PHONE Jack

A phone jack is provided to allow carphone operatior
This jack automatically silences the phones thru the Voice
Control Relay in transmit position.

PHASEMASTER II - A " LAKESHORE INDUSTRIES
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front ianel Operoilng Control « Conb.
19 FRCET Jack Cont. e

This sllowis either voice control or Lresk im O¥ opetation for
thoso who declre to uvuar enrphongg.

2. ESY Juok

A Rey Jock 4in ;provided to sllow keying for CX
oporebion « 3imly tune the trensmiftiter as cutlined adove,
then insert key into KNY Jeok end turnm FURCTION switch to
Mamunle #hen tho " hagampatopr « IXI £ or B" 1is projerly
connected to your stntion equirment 1% is poesidle to
opercte breck in CV.

2l APhl

Por pluigsing in an syprojriste eryastol when mixing
with the 9 ¥ giinel or (or Alrec froquoncy oryatsl operstion
0o outlined vnder "FNovice C¥ operation.®

22¢  KD2], « VPO 3witch

Jolacts desired nethod of frequendy injection. VIO
al-nnl ehould be Lol into sunilisry sooket at reqar of cheosle.
siew wiring dlegrem for wrogar connectionss The "Bonihopper
V0" ¢ moo comylate with plur to wetah this sookes,
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PRELIMINARY TUNE - UP INSTRUCTIONS
AUDIO GAIN - O.
CARRIER LEVZL - O.
FUNCTION Switch STBRY.
EMISSION Switch - any pesition.
INDICATOR Switch - Position #1.
VFO STANDBY Switch - on.
Connect proper antenna or load to R.F. Output Connector.
Connect Power cord to 115 VAC 60 CYCLE Source.

Turn on VFO and EXCITER POWER Switches and allow TRANSMITTER
to warm up.

Insert crystal or set VFO at appropriate frequenoy.

Set VFCO-XTAL Switch to corresponding position.

Set BAND Switches, P.A. TUNING, BUFFER TUNING to desired band.
Set MIXER TRIM control to 3.

Set INDICATOR LEVEL to 6.

Turn FUNCTION Switch to "man."

Increase CARRIER LEVEL until eye just dtarts to show indication.

Tune MIXER TRIM and BUFFER TUNING control for Maximum reducing
CARRIER LEVEL as required to give ussble indicatien.

Turn indicator switch to Position #2.
Advance CARRIER LEVEL until eye just starts to show indication.
Turn indicator switch back to position 1.

Reduce INDICATOR LEVEL as required while alternately adjusting
PA TUNING AND ANTENNA LOADING for maximum indication.

Turn FUNCTION Switch to STBY.

PHASEMASTER II-B LAKESHORE INDUSTRIES
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OPERATING INSTRUCTIONS S
SSB Operation:

Tune transmitter as above to desired band. Set emission
switch to desired sideband. Turn carrier level to "O", Set
indicator siwtch to #2 position. With mike connected to mike
input, set function switch to manual or voice operate (VOX)
and while talking normallly into the mike, advance audio gain
control until audio peaks start to give an indication on the
eye tube. This is the point beyond which "Flat-topping" will
occur.,

Carrier balance can be checked and adjusted by setting
indicator switch to #l, Indicator level to aboutb 6, and turn
function switch to Manual. Alternately adjust with a screw
driver the carrier balance controls, accessible from the

front panel between the audio gain and carrier level controls,
for Minimum indication {Maximum opening of eye.) Continue
adjustments until no further improvement is noted. These
adjustments should not be required over lengthy periods of
time, except for periddical checking as above.
NOTE: Allow a 15 to 20 minute warm-up period before making
carrier balance adjustments.

DSB Operation
Same as SSB except set EMISSION switch to AM-DSB position.

AM Operation

Set the EMISSION switch to AM-DSB positions INDICATOR
switch to posttion 1. Set CARRIER LEVEL to desired level
(between 1 and8). Adjust AUDIO GAIN until modulation peaks
just reach maximum output level used. This will be indicated
by observing the eye INDICATOR and adjusting the AUDIO GAIN to
keep audio level just below the point that causes eye shadow
to move. Voige control or manual operation is available by
proper setting of the FUNCTION switch.

PM Operation g

Set the EMISSION switch to PM position: INDICATOR switch
to postion 1. Set CARRIER LEVEL to desired level (between 1
and 8). Adjust AUDIO GAIN so modulation peaks do not exceed
the carrier level. This will be indicated by observing the
eye INDICATOR AND ADJUSTING the AUDIO GAIN to just below the
point that causes eye shadow to move. Voice control or manual-
operation is available by proper setting of the FUNCTION switch.

CW Operation -

CW Operation (breakiAg-in) is available by placing the
emission switch to CW, plugging your key into the key jack
located on the front panel and setting the carrier level con-
trol to desired output. Set function switch to manudl and key/

PHASEMASTER ITI - A LAKESHORE INDUSTRIES
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OFSRATING INSTRUCTIONS CONT. : -10-"

Novice CW Opcration

Novice direct frequency crystal controlled CW operation is
available on the 160, 80, and #0 meter bands by simply inserting
the desired fruqubncy crystal into the front panel crystal .
socket and tuning the buffer and P.A. amp' conbtrols to the ~
- frequency. This arrangement ‘allows crystal controlled: 0peration
for no».ce oporaulon with fundamental ‘frequency crystalse - The
game ' Mveak-in" ieatures are available as éutlined in the oW
peratlnq section above. See ALL Band Operation chart.
§OT®: When using direct frequency crystals, keep carrier level
control at "O".

ANTL TRIP VOICE CONTROL OPTRATION (VOX)

With audio output of receiver and speaker properly connect-
ed at recar of chassis, and with mike connected, turn FUNCTION
cwitech to VOX. Set AT GAIN to "O" speaking normally into the
mike. Adjust VC GAIN for proper relay operation. Now tune in a
fairly strong station that causces the voice control relay to
kick in from the speaker level. Adjust the AT LEVEL just high
enough to corvect this condition.

NOTE: Too much AT gain will make it difficult to get proper
voice ﬂontrol operation., A screwdriver relay set contrn’
is locat=2d on the rear chassis. This is factory adjusted,
but if trouble is experienced with the reclay not releasing
or improwper pulling in, adjust this control as follows:
Set AT GAIN at "O", VC GAIN at "5"s While speaking
normally into the mike, adjust relay set control for
proper relay operation.

INDICLTOR

With the INDICATOR switch in position #2, the EYE will
indicate when the 6146 is being overdriven. If the 6146 is
driven beyond class AB; the voltage dﬂveloped by the grid
current flow is fed to the oye grld causing it to start to close.

Set thoe point at which the eye starts to closu as folloWs'
: Set INDICATOR switch to "2" . -
Set CARRIER LEVEL at "O"
Turn FUNCTION switch to MANUAL :
Adjust IND. #2 SET (See Figure 1) until eye is just
~at the point where it starts to close.

Note:, JRdf Add EEBA Hotfc8a 8™ cREspdr 8RS £REHRAY

It can however, be reached with a long slim screwdriver
through the louvers on the top of the cabinet.

PHASEMASTER JI - A LAKESHORE INDUSTRIES
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Page 10-A f
OPERATING INSTRUCTIONS Cont. o

VEO

- Operation of the VFO is simple and straight forward. Two (2)
slide switches are located on the front panel. The switch marked
power turned on the AC power to the VFO. The switch marked STBY is
provided for those who desire immediate stability from day to day.
Both switches must be up for proper operation. If you desire immediate
stability for operating at a latter time, switch the standby switch |
down when your present operation is concluded. ILeave power switch
on. This allows the master oscillator to operate and removes plate
power fromr.all other stages, still allowing normal temperature and
stability to be maintained even when the VFO is not in normal use.
The VFO Power supply is rated sufficiently that it may be left in ]
Standby for long periods of time.

Select desired band with the bandswitch knob. Set desired fre-
quency on the main dial. A logging scale is provided on the bottom
scale of the main dial and a vernier scale at the tuning knob., This
is provided for accurate reset to any frequency at a later date.

The Band-Hopper is not intended as an accurate frequency standard,
therefore when operation close to the bandedges is desired it is re-
commended that a seperate calibrated frequency standard be utilized
to eliminate illegal operation outside of the amateur band. Band
calibration of the dial is 5 KC on 80,20,15,10 meters and 10KC on
160, 40 meters.

e g ST

R o

A Bandset adjustment is located thru a hollow shaft on the
oscillator compartment shield cover directly behind the dial panel
(see fig. 1). 1In case of frequency changes caused by circuit wvalues
changing or other causes, calibration may be corrected by this ad-
Justment. Remove the Exciter from its cabinet far enough so access -
can be had to the Bandset adjustment. ' '

Set all controls for 80 meter operation and VFO dial to 4MC.
Turn Function switch to Calibrate. Using a calibrated source such
as your receiver and a 100 KC Frequency Standard, set the Bandset
adjustment for zero beat.

Replace exciter in it's cabinet.
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- ALLBAND opsraTTON' e L1

The Frhquonny conversion qystbm used in the PHASFMAuTBR
IT A or B permits all band operation without affecting the
sideband suppression adjustments, ’

The following chart shows the ‘injoection'frequencies re- Pf‘

b

quired Jor all band overation. . Fﬁ.
BAND QUTDUT RBQUENCY © INJECTION FREQUZNGY’
eom . 1800 K> ‘ 7200 kC.* or LOBOO, Kc.
o20ci ke 7000 kc} or 11000¢kc.,
30M 3500 %c. | 5500 kc.* or 1290 kc i
, . 3800 kc. ' o 5200 ke, * or 128 kc
"~ 4000 ke, o | 5000 ke, * oqﬂlao i
SR S : ‘ e i :
+OM . 7000 kc. » 16800 ke, or 535,;3 ke .x3
., 7200 kc. ' 16200 ke, or S5400+%% kec.%3
: 7300 kc. o 16300 kc. or S433 @»kg.x5‘,g
201! 14000 k¢, | 5000 ke, * or 25000kk "
L4200 kc. - 5200 ke.* or 273704 3.
14300 kc. . 5300 ke, "f‘ or ,2§30{# ke,
L 150 . 21000 ke, . 12000 k&, or 30000 ,
e 21450 ke, 12450 ko. or 30850Kke.
’fv 10M 28000 ke, ' 37000 ke, _ <;%j
L 28500 kc. v 27500 ke, G-

T 29700 ke. - v 38700 kc.

fﬂ*v Ingoctlon at these frequencies may be obtalned from crystalw
“pluggod into the front pancl socket,

b P*%.‘ N

% The "Bandhopper" VFO will give the nncessary injection-
't§§ﬁLOuCncj es to permit all band opcration., -

A SIDEBANDS TRkN ﬂIﬂTWD Vs VFO INJuCTLON FRh“°
- BAND SSB-1 SSB~2 MiSTER. XTL VFO or XTAL INJSCT FREQ OUTPUT T

.. T6OM Uvper Lower C MG to 7L NG -2MC %o 1 8MC
“ 160M Lower Upper 9MC 10.8MC to 11.MC 1.8MC to 2.0MC
80M Uvper Lowex, ™. OMC 5.0MC to 5.5MC 4,0MC to 3%.5MC
80M Lower Upper = 9IMC 12.5MC to 13.MC ' 2.5MC to 4.0MC
40M Lowgr Upper oMC 16.,0MC to 16.3MC 7.0MC to 7.3MC .
20N Lower Uppor 9MC D.CMC to 5.,3MC o 14,0MC to
c 14,2MC
20M Lewer Uppor - 9MC 25, 0MC to 23.3MC 14,0MC to
. . 14, 3MC f
] 15M Lower Tipper OMC 12.0MC to 12.45MC - 21.0MC to 5
. o , _ 2l. 4§MC’
" 15K Lower {pper 9MC . 30,0MC to 30.45MC . 21.0MCeto . -
- o «  21.45MC
11M Lower Upper OMC - 35,96MC to 36.,23MC 26,96MC tn g f?
: : : 27, 23MC §
10M Lower Uprpcr - 9MC 57.0MC to 38.7ME 28.MC to 29.7M0¢ﬁ

| PHASEMASTOR IT - A : '~ LAKESHORE INDUSTRIES &
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PARTS LIST FOR "PHASEMASTIR II-A & B -12-

CAPACITORS

SCHIMATIC DHESCRIPTION
DESIGNATION
Cl : 150 mmf 500 V Ceramic Disc or Tubular
c2 25 mfd 25 V Blectrolytic

C? 470 mmf 500 V Ceramic Disc or Tubular
C4 150 mmf 500 V Ceramic Disc or Tubular
Cc5 8 mfd 450 V Electrolytic
6 +001 mfd 500 V Ceramic Disc

Cc7 + 001 mfd 500 V Ceramic Disc

Cc8 , 150 mmf 500 V Zero TC Ceramic

C9 220! IMF- 500 V Ceramic .
Cl0 120 mmi 500 V Zeruv UC Ceramic

Cl0A 33 MMFD N-750
Cll +001 mfd 500 V Ceramic Disc
cl2 +005 mfd 500 V Ceramic Disc
Cl3 «005 mfd 500 V Ceramic Disc
Cl4 +001 mfd 500 V Mica :
C15 001 mfd 500 V Mica
Cle 150 mmf 500 V Silver Mica 5%

Cl7 150 mmf 500 V Silver Mica 5%
c18 .005 mfd 500 V Ceramic Disc

C19 «005 mfd 500 V Ceramic¢ Disc

c20 3omf 500 V Silver Mica 5%

c21 005 mfd 500 V Ceramic Disc
c22 +005 mfd 500 V Ceramic Disc

c23% »005 500 V Ceramic Disc

ca24 75 mmf 500 V Ceramic Disc or Tubular
Cc25 100 MMF 500 V Ceramic Disdc. or Tubular
Cc26 . 150 MMF 500 V Ceramic Disc. or Tubular
cay 150 mmf 500 V Ceramic Disc or Tubular
ca28 «005 mfd 500 V Ceramic Disc

c29 .005 mfd 500 V Ceramic Disc

C30 385 mmf Variable - Buffer Tuning
c31 . 005 mfd 500 V Mica
c32 . .005 mfd 500 V Ceramic Disc
C33% +001 mfd 500 V Ceramic Disc
C34 .02 mfd 500 V Ceramic Disc

C35 A-B-C 20-%0-20 mfd 450 V Electrolytic
C36 ‘ «5 mfd 200 V Paper
c37 : «02 mfd 500 V Ceramic Disc
C33 «1 mfd 200 V Paper
C39 ; .01 mfd 500 V Ceramic Disc
Cc40 .01 mfd 500 V Ceramic Disc
cul 40 mfd 150 V Electrolytic
c42 .001 mfd 500 V Ceramic Disc or Tubular
C43 «5 mfd 200 V Paper
Ca4 «005 mfd 500 V Ceramic Disc
Ccu5 +005 mfd 500 V Ceramic Disc
" C46 005 mfd 500 V Ceramic Disc

CA7 «005 mfd 500 V Mica
c48 585 mmfd Variable ~ P.A. Tuning
PHASEMASTER -II-A LAKESHORE INDUSTRIES
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‘ 5.134.
CAPACITORS CONT.

SCHEMATIC _
DESIGNATION "DESCRIPTION
Cc49 1400 mmfd Variable - Ant., Loading
Cc50 5mmf 500 V Ceramic¢ Tubuldr
C51 005 mfd 500 V Ceramic Disc
Cc52 .005 mfd 500 V Ceramic Disc
Cc53% .001 mfd 500 V¥ Mica
C54 - 8 mfd 600 V Electrolytic
C55 39 mmf 500 V Silver Mica 5%
C56 . 005 mfd 500 V Ceramic Disc
1357 .005 mfd 500 V Ceramic Dise
¢58 .5 mfd 200 V Paper "
C59 ’ 50 mmfd Variable
c60 +005 mfd - 500 Volt Mica
c61l .005 mfd - 500 Volt Mica.
c62 15 Mmf 1.5KV
c6e3 10 mmf 500 V Ceramic
Jo4 +005 Mfd - 500 V Ceramic
Cce5 005 Mfd - 500 V Ceramic o
. r}f);‘
JACKS & FUSES
Fl 3 Amp SB 3AG Type Puse |
w2 %. AMP SLOBLO J2 Earphone Jack
Jl Phone Patch Jack J3 Key Jack
COILS
Il o9MC Osc L7-L13 Mixer Coils
L2 O9MC Osc PS Ll4  Buffer Coil
L3 oMC BM 15 Final Coil
4 OMC Coupling Ll6 PC Trap
L5 OMC Output 117 PC Trap
16 15MC Trap 118 5 MC Trap f
RESISTORS S
Rl 4,7k YW 10% R20 470 Ohm %W 10%
R2 1 Meg ¥W 10% R21 1K ¥W. 10%
R3 2,2k ¥W 10% R22 100 Ohm 1w 10%
R4 470K ¥W 10% R23% - 470.-6hm %W 10%
R5 220K ¥W 10% R24 100 ohm 1W 10%
R6 1K YW 10% R25 1K 1w 10%
R7 100K ¥W 10% R26 1 Meg Control-VC Gain
R8 1 Meg Control-Audio Gain R27 10K  ¥W 10%
RO 1K YW 10% R28 470K YW 10%
R10 1K 1 Watt 10% ' R29 1K YW 10%
R11 2K Control-Audio Balance R30 4,7K 1w 10%
R12 47K Ohm 1W 10% R31 150K ¥W 10%
‘R13 100K ¥W 10% R32 - 100K ¥W 10%
R14 68 ohms 1W 10% R33 220K YW 10%

- R15 1K Control 2W-Carrier Bal, R34 1 Meg ¥W 10%
R16 . 1K Control 2W-Carrier Bal. R35 '1OOK W 10%
R16A 1K Control 2W-Carrier Level R36 100K %W 10%

* R17 ~ 180 Ohm ¥W 10% R37 2.2 Meg W 10%
R18 22K YW . 10% : R38 470K %W 10%
R19 ~ 33K 2w 10% R39 6K Control-Relay Set
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RESISTCRS CONT.

R4O 1 Meg Tomtrel-AT Gain R55 220K YW 10% Calib

R41 10 Ohm 58 10% R56 100K Cortrol-Calib level
R42 1K ¥ 10% R57 1K ¥W 10%

R43 100K YW 10% R58 100 Ohm 2W 10%

RIHE 100K %W 10% R59 1 Meg Control-Ind Level
R4S 1 Meg ¥W 10% R60 1 Meg %W 10%

R46 1 Meg 7 10% R61 100 Ohm %W 10%

RA47 100K %W 10% R62 1 MREG Control IND.#2 Set®
FN8 220K VW 10% ' R63 56K YW 10%

1% nE 20W R64 680K YW

150 TOOK WW 10%-220K YW R65 1 Meg. ¥W

1251 10K YW 10% R66 1 MEG - %W

R52 HIK %W 10% R67 49K W 10%

DEZ 27K VAN 10% R68 - 470 Ohm W

RS54 220K VW 10% R69- 100K 2W

=1 A-~B-C~D Function switch

we A-B Buffer S5 Power Switch

3 Final Bands%1%§§W{t h A-B Modulation Switch
S4

XTAL-VFO Switch S? Indicator Switch
| TRANSFORMERS & CHOKES

T1 - AF Driver P-2651 -T5 "AT Input A-3329
T2 Modulation P--2652 T6 _ Low Pass Audo F11terP~“°39
T3 Modulation P-2652 CH -1 Filter P-3%022
T4 Power P-2984 CH -2 TFilter 2P144
TUBES & DIODES :
V1 12AX7--Audio Amplifier V8 12AT7 - AT Amp-Rect.
V2 6U8-AT Driver 9MC Osc V9 5Y3GT - LV Rect.
V3 12AT7~-AF Modulator V10 5U4GB ~ H V Rect.
Vi 6BA7 - Mixer V1l 6LE5 - Ind. Eye
V5 6CL6~Buffer V12 - 6146 - Linear Amp/
Vo 12AX7 - VC Amp—Bgﬁ%y V13 QA2 Voltage Regulator

v 6AL5-Bias-VC Rect. V14 OB2 Voltage Regulator

X-1 thru 5 -~ 1N 34A Diode
MISC. COMPONENTS

PS--Jr-Complete plase shift network on printed wiring board.
RY -~ 10K plate relay. |

RFC 1 thru 7 - .5 MH RF Chokes

RFC 8 2.5 MH RF Choke

Chassis, shields, hardware, front panel & cabinet.
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Your Fhasemsoter IIA or B has besn somplotely aligned ab
the facbory end reslignment should not de required for s long
eriod of bvimes Howevery if some or sll cdjustments have been
rnndvorbently mianﬁdnute&. the following provedure may be
followed in whole or in part os the case rtguiru.s ,
1. 3ot INDICATOR switch o positions INDICATOR LEVEL %0 6
Conneot Dummy loed to R¥Y conneotor. ‘:1§? ::;tyliuh! duld

2¢ Remove 9000 A KO Crystal from its aocked L -

3¢« 1Insert orystal or VFO signal at sboub 5000 E0 A Sslibrated
VIO, such as the "Bandhopper" will resd & MO, . .

4 Set the MIXAR TRIY control to 3y DUFPSR end P.A. TUNING
controls between 80 and 40 NTR max: . ‘ |

Js 3et I=B so adjusting sorew protrudes 5/8 insh, |

6. Turn FUFOTION switch to MAN., Tune MIXZR TRIM, DUF?’R and .
Fo Be PUNING for meximum indioations (Neximum olosing of -

? az:) nfggaghfgbggﬁgﬂgrnﬁ§£¥ nag::?g to gtvb»nna}bo ocation,

¢ AQJust ) ap) for mum Qoening of eyes
Turn PUROTIUN switeh to STRY. o

8¢ Turn B/ED3AITCH to 20 MET#RS. Insert orysdsl or VIO ine-
Jeetlon frequency at 5300 KO (14,3 MO Disl marking on Vr0)/
dot 1=-10 so sdjusting sorew protsrudes inosh. Ses
MIKZR TRIM eontrol to 5. BUFFER AND P.A.TURIRG bebween
158 sand 208 markings. :

9¢ Turn PURCTICON switch to MAN end adiuat HIX3R, BUFPsR, and
Pas. oogﬁgo%gﬁﬁgrmggxigum v of eye. p
AdJust ! p for na Suaning of eye.
Turn FURCTION switch to STBY. ~

10. Insert 9000 XC Crystel - _

1ll. Connest VIVM (250VD0 scale) %o #ind 3 of 6U8 socket. :

: Adjust I~1 for dip in reeding. idjuet Ie2 for slight ine

) orcases Repest adjuodment of 11 and L2, Bet Im3, 1ma,
end I~5 so edjusting sorews protrudes 7/8 inmohs

12. et cerrier level to 5
Using the V20 or Xtal injeotion siznal ses BANDIWIICE bo
80, FURCTION switch to MAN and Tunoe MIXSR TR s BUZFER AND
FA TURIEG sontrols for maximum indication on Indicstor T
AdjJuat Isl, IL=3, [«4 and L=5 for mexiwun oclosing of eye.
Turn CARARI R LAVEL to Os A tornatolz aaguat Cerrier
Balance controls (Serew driver adjustmend scoessadle from
front Tanel betwoen AUDIC 3:IN end CARRIIR LRVZL sontrols),
for meximum opening of eye, until no further improvesens
oan be moted.” Tura CAVRIZR LiVEL bo Ba Repeak Imly Im3,
. [ e ’
Conneot VIVNH (230?06 scele) o ¥in 3 of 6U8 sockeds Ree
adjust I=2 for Maximum peok resdings TPis will be the
aprroximate aetbing cf the R ¥ Thesing goil, Le2, when
neking sidebans ouppression edjustmenta,

13 #ith proper tuns up on oach dend, snd with MIX:SR TRIM ,

- control set et 3. Adjust Mixer coils, 1~7 thru Ie13 fop

maxinum output on the following fregquencies, :

Fote: Xeep sarrier level st point that zives abont ¥ maxe ouppus,

¢

160 Metors 1800K0 15 Meters 212 MU
80 Mebers ;Z X0 1l Neters ggol MO
A0 Keters X0 10.!.;9:: - 28.85 W

20 Meters 142 NG
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SIDRNARD SUFPRASIION ADJUNTMPNTDS

Bquipment required:s

1. Audlo Yscillator with good sine wave output seb ab
1225 oycles. o
2+ 0Oscilloscops.

Refor to fisures 1 and ¥ for adjustments. .

Connect ocubput of Aude Osoillotor to Mike inpus sonnsctor. &
Connect fMorisontal and Vertical inputs of 3cope to pins % end .
of V=3 (12AT7=Noduvlstor)s @et A ¥ Balsnce ocontrol to mid renges V
ndvenes AUDIC 371N end sdjust A 7 rhasing comtrol to produce s ¥
circle on the Soope. | .

Remove Scopa connections from V-3 and couple to ﬁuumy lced
as shown in figure 4. Coupling is mede directly into the
Vertical plates. ,

Tune Trenemittor e described in Ireliminory Suneup ines~
structions. Adjust J~C circuis in nNsope. coupling cirocuis

nexinun deflection. . e
et CARNMIZR [4YEL to "O% ; ) ' p;
AUDIO 3MIN to "O" . §

, HRINIICN ewitoh to Ghel ‘ gg,'z,

Turn 7 BOTION switeh to MARUAL., (&;

et AUNIO GAIN at obout 4 and edvenoe Audio osolillator g
to ive about half maximum daflection on Seopes Altornately
gdjust R ? rhasing oontrol (I=2) end A F Balance snd Yhasing
controle (see £igure 3) until pettern on 8GORe mosd-plosely N
rescubles thet of e pure RF eignals Afder each sdjustuent of W
Tw2, tgru AUDIO 3:IK beck o "0", and re~adjust Carrier Balance
controls. - ' b .

e

supprefsions -
If slight adjustmont of J=2 improves sideband ¢ suppressien,

note position of sdjusting sorew for 88«1 and NB=2, and sed - =
midwoy betweon them. Hake slight adjustments of the AP '
ihasing control until s position is found whioh gives goed ~/ . '
guppression on eithor sidebend with no readjustment of Im=3de ~

Turn 2?1931&3 gwitch to 3B=-2 and cheok eidﬁband

RN

(Be sure %o check Cerrier balsnce afber oecch
edjuntment of [=2) .
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VOLIASE AT AP LA A
REGULATOR A.T_RECT. V-7 vcnncs
RIGULATOR
TINAL AXF.
YOICE RECT.
V-6 BIAS RECT.
RICIIFIZR  I3g ' v-i
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V. REC
FI1G.1
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| I CARRIER BALANCE
. CONTROLS
L e

L-1

AUDIO PHASESHIFT NETWORK

. ™A ¥ PHASING
CONTROL

A T BALARCE e :
CONRTROL

PEN

j 133.3K 1% URDER CHASSIS ‘VIEW
40013 2430 NMF 1% g
14860 MMF
%
—
? 100K 1% REAR
f 100 CHMS NE . FIG.3.
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— VOLTAGE CHART B

| Test Conditionss v j
Ind. Level - O VvC Gain - 0O Function Switch - Manual

Calib, Level-0 Aundio Gain-0 Indicator Switch- 1
AT Gain -0 Carrier level-0 :

Tuning - 4MC with Xtal inserted in front pansl Xtal socket.
All voltages meesured from Ground with VIVM. |

Pin Pin Pin Pin Pin Pin Pin Pin Pin
] 2 3 4 5 6 " 8 9
. B '
V-1 12AX7 foov | © B8V | 3.1V | 3.1V |170V | O 1.1V | 3.1V
8peech DC DC AC AC e DC AC
V-2 6U8 9MC Osce.| 200V | O 160V | 3.1v | 3.1v | 255V { 1.5V | 6V 0
A F Driver DC DC AC AC DC DC DC
V-3 12AT7 300v| 0 4,2v | 3.1v | 3.,1v | 300V | © 5V 315v
Modulator De DC AC AC DC : Do '
V-4 6BA7 asv| 1wl] o |z.viz.av]| o 0 o |3zoov
Mixer DC DC . AC AC DC
V-5 6CL6 o | -10v| 300v|3.13v |3.2v{300v| o | 300V ¢-10V
" Buffer C DC AC | AC DC . ~DC | DC
V-6 12AX7 os0ov | 10v| 10v | 3.1v | 3.,1v | 140V| O "Iy | 3.1V
Voice Control}] IC DC | DC AC AC DC ]« DC |- AC
V-7 6AIL5 Rect 85V | o1V | 2.IV| 3.1V | 25V | NC | =85V |, .= .
Biaa- VC AC DC AC AC e ' ¢ [ | 2
V-8 12AT7 1157 | 0 | 1.6v ! 3.3v { 3.2v | o5V | o5V ] v | 3.2V* f
Anti-Trip C C AC | Ac | e Dcag DC’ |, b
V-9 5Y3GT : ¥ |310v| ®m |200v| ® | 200v| M| 310V i
L.V.Rect, DC | AC AC B +DC* ,
. . 2, N _
V-10 5U4GB ¥¢ |[soov| ¥ |s570v| ™ | 570¥| X0 | 500V :
H.V.Rect, ‘DC AC AC DC
vV-11 6E5 Eye 3.,1v | 285v| o os0v | 0 | 3.1V -
. Indicator AC DC DC AC :
: iR
V12 6146 0 |3.avtessvi o |-esv| o | 3.1v| o ’
Amplifier AC DC DC AC
V=13 OA2 150V | 0 ¥C 0 150V | XC 0
Volt. Reg. DC DC
v-14 0B2 i
Volt. Reg * | 255V | 150v| ¥c | 150v | 255v| ¥C | 150V
- C DC C pc |- DC
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12AX7 . JACK 12AX7 -
‘ 4 )
C3
PSR
PRINTED
R34 CIRCUIT
_— | PS
‘ INETWORK
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