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TRANSHITTING CONVERTLR
1:0D5L 2-150

P S

I & E IZlectronics, ploneer in the field of transmittiag coun-
verters for the amateur VHF frequencles, has taken advantage of
thelr experience in presenting this newr Model 2-150 two meter trans-
mitting converter. Developed primarily for the single sideband
VHF enthusiast, it is essentially a linear mixing device followed
by a linear RF amplifier, This unit permits the amateur toc utilize
hig existing 20 meter station equipment as a signal source for the
2 meter VHF band., The features of his existing 20 meter equip-
ment are then available on the 2 meter band. For example, 1T his
exciter is S8B, voice controlled, and VFO with ,5MC coverage, then
he may operate 2 meters with SSB, voice control, VFO and .5MC coverage
with similar stability. The owvner of existing 20 meter AN equipment
with VPO or crystal will be able to operate the 2 meter bhand, AlL,
VPO, or crystal controlled.

This concept prevents costly duplication of equipment; for
many desirable features on two meters are included in many modern
new and used 55B, Au, Pi, FM, RTTY, DSE, or CUU 20 meter exciters.

A signal from the high stability oscillator circuit may be
used to provide the injection for a receiving converter, thus
preventing duplication of circuitry and correct correlation bhe-
tireen transmiltter and receiver calibration.

Description

The Ilodel 2-150 consists of a high stability oscillator and
tripler cilrcult, employing a 6EA8, which will operate on any fre=-
quency from 130MC to 133.5KC, This will permit the operator to
select any segment of the 2 meter band in which he wants to operate.
The uvnit is normally supplied with a crystal on 130 or 131 MC which,
rith most exclters, will permit operation within the 144 MC to
144,5 or 145 MC to 145.5 MC band segments.

The 130 KC signal 1s avallable at a jack oun the rear of the
chassis marked Osc. output. This permits the same oscillator
gisnal to be used for a receiwing converter,

The 130 1iC signal is then link coupled to the push-pull grids
of the 6360 bhalanced mixer stage. By adjusting the injection and
grid bias of this staze, comvensation i1s made for small variations
in exclter output levels,

The extervwal Fi section pad 1s used to attenuate the signal
from the popular 100 watt class exciters vhile maintainiung the
gxclter load impedance of 50 ohms. Exciters with outputs fron
5 watts to 25 vatts may drive the unit at an impedance of 50 ohms
vhea connected directly to the RIF IIT connector. The 3 DB pad
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can be used to correct Tor larze differences in nower levels
or may be used in conjunction rith Al coperation as described
later in the operating instructions.

Jo tuning of the 20 meter innut signal 1s required in the
trausnitting couverter, hig exclusive passive screen siugle
ended injection circult thus leads i1tself to more simplicity of
operation, as 1well as sumerior performance with respect to mixing
prodauct attenvation,.

Following the 6360 mixer is a second 63060 used as a Class A
buffer amplifier. Reduced mutual coupling between the buffer in-
put and output circuits has been accomplished by shielding and iso-
lation, The buffer plate circuit is overcoupled to the 7854 grid
circuit permitting further simplicity of operation. The final
amplifier operates in clasgs AD, with reasonable efficlency - up to
60,5, The gquiet operating tube cooling fan delivers up te 200 Cu. javers
min, of air floir ia the ares of the amplifier tube envelope and
the push-pull plate tank circuits, This air circulation also
lteeps the cablnet temperature to a2 low value increasinzg component
life, The high level RF amplifier circuii is completely shielded
7ithin the cabinet.

The RF output passes through a harmonic filter to the antenna
counector on the rear of the chassis. The RP output is sampled,
detected, and filtered for relative RF output readings used in
tune up.

lietering of the PiA grid current, PA plate current and relative
IF output 1s provided. The meter scale is calibrated accordingly.

The conservatively rated builli~in power supply provides all
voltages for operation of the traunsmitting converter. It features
senarate high voltaze, low voltage, and blas rectifiers. ZIZach
source 1s separately filtered. The PA screen voltage is regulated
as well as the osclllator voltaze. The mixer and FA biasg voltages
are variable. & terminal strip, normally shorted, on the rear
of the chassig provides a TiA plate current cut off bias when these
terminals are owmen. These should be connected to a normally oven
relay contact on the exclter voice control relay if an electronic
TR switch 1s used to sritch the antenna from the receiver to the
transmitter. This 1s necessary as the noise generated by the elec-
troa flowr through the 7854 under the static current conditions of
50 A can be heard in the recelver,

The simple operatiug countrols are:

Tuning (FA plate circuit)
. Loading (link reactance)
i‘eter Switeh (PA grid, PA plate, Rel., Output)

Tower 031 and OFD* gswitch

PO -
.
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Input Frequency:
Input Impedance:
Input Fower: . .

OQutput Frequency:

Plate Power input to

Output Impedance:

AC Requirements:

Dimensions: .

Shipping Weight:

SPECIFICATIONS

*

L

L4

final

gmplifier:

14 to 14.5 i°C

50 to 70 ohms

5 to 100 watts

144 to 148 LiC, de-
pendent on crystal
selected and injection
frequency.

SSB - 175 watts PEP
O - 165 watts

Linear Am, - 90 watts
50 te 70 ohms

117 Volts AC 50/60
cycles

15" wide, 9" high,
113" deep

45 1bs.
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Tustallation & Operation Instructions
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Remove the unit from the packing carton and inspect the

unit for evidence of any physical damage. If inspection
reveals damage in shilpment, retaln the carten and notify the
shipper immediately. P & H Electronics certifies that

the unit has been luspected and tested before leaving the
factory., P & H Electronics 1s not responlsble for damage

due to shipping, careless handling, or failure to operate

the unit in accordance with the instructions contained in this
manual, A one year trarranty on all parts except tubes is pro-
vided, All tubes are warranted for 90 days. Any alteration
of this unit will invalidate the varranty.

Refer to the interconnection dlagrams on page 8 for your
installation, and make proper connections,

With power OFF oun the transmitting converter, tune up the
exciter on twenty meters., UWith exciters of the 100 watt
class, use the external pad provided between the exciter and
the transmitiing converter input. Ixciters of the 20 watt
or less class are counnected directly to the input of the
model 2-150.

Apply power to the model 2-150 and set meter switch to PA
Plate position. Allow 3 minutes to warm up, and adjust PA
bias control on rear deck so that the PA static plate current
is 50 1A,

~SB OPZRATION

a. Gradually insert a carrier or single tone signal and
observe PA plate current,

b. Do not exceed 100 IIA plate current at this time.

c, DResonate the TPA plate circult with the tuning control.

d. B3witch meter to relative output and adjust tuning and
loading controls for maximum output.

e. Increase the carrier injection and again adjust the
tuning and loading controls.

Continue this process until the PA Plate Current is 220 MA

and the relative outnut 1g 2 maximum. At this Time there
should be neo indicatlon of grid current flow with the meter
witched to the grid current position, 6Grid current flow
is an indication of insufficient loading or a miss-match

to the antennsa.

Ancther indication of proper loading can be observed by
checlting the VR tubeg when the excitation 1s applied., They

should not be extingulshed when 220 ilA plate curreant 1s reached.

In the event that the exciter reaches saturation . before the
model 2-150 1s loaded to the 220 YA level, proceed as follows:
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10.

for

11,

oz

12,

13.

T4,

a. Adjust the excitation to produce a maximum available load-
ed 7354 plate current, Switch exciter off.

b, ¥lace meter switch to PA grid position.

c. BSuiteh exclter 07 and adjust mixer bias control on rear
declt until the 7854 just draws grid current. Then back
off to the polnt where no grid current is seen., Switch
exclter OIF

d. Trlace meter switch in plate current position and avply
excitation., Tune and load as in steps 5 and 6 for 220 MA
plate current. If necessary, then re-adjust mixer blas
for O zrid current at 220 1iA plate current.

The object of the tuning and loading procedure is to obtain

a maximum relative output reading when the PA plate current
is 220 IIA and the 7854 is not drawving grid current., This
shouvld be accomplished by rapid but careful adjustments in
short excitation periocds. In addition, PA excitation adjust-
ment 1s made so that the exXciter just reaches saturation at
the 0 grid current 220 1A plate current level, Use the miXer
bias controls and/or the 3db pad switch to help accomplish
this. This is necessary to take advantage of the maximum
carrier and sideband suppression capablilities of the exciter.

The unit is now ready to operate on SSL. It will be found that
with most antenna instzllations the only retuning reguired to
chanze frequency from one eand of the .5HC band segmeat to

the other will Dbe those on the exciter itself. It would be
desirable, if a wide excursion 1s made, to check the plate
tuning for maximum relative output. Thile operating, a check
can be made of grid current. On volce pealts a slight indication
of grid current may be noted., Talk the unlt up to about

120 IIA nlate current in actual operation.

cl, Fii, Pi, FSK OPTRATION

Tune and load the unit as described above but load for maximum
outnut at 220 4 plate current.

LISLAR AL OFZRATION USTIHG Al ZICITHER

Load exciter 1nto transmlitting coaverter ianput as described
in steps 1 throush 4.

Adjust mixer blas with 3db pad in the 'out' position so that
the loaded resonant PA plate current is 200-210 MA with Al
exclter carrier only. ‘ ‘

Switeh 3db pad in; plate current should drop to 100-110 IIA,

If the current is higher than this value, the 7854 1s probably
not loaded sufficiently, Repeat step 15 by Increasiag loadlng
and resonating the .. plate tuning.

Tith the Zdb vpad in, modulate the exclter, The plate current

of the 2-150 will rema11 constant if the execiter 1s not
overimodulated., Iovrever, a slight fluctuation is normal.
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POR LINIEAR AM QPERATIOL USING SSB LZXCITER

16. Tune and load unit as previously described for SSB exciters in
steps 5 and 6,

17. Reduce carrier so that PA plate current is 100-110 MA and

modulate the exciter. The plate current will remain constant.
However, a slight fluctuation is normal,

Allgnment Instructions

The model 2-150 1s completely wired and tested when it leaves
the factory. The normal oscillator frequency supplied with the unit
is either 130 0 or 131 MC. When mixed wlth a 14 to 14.5 MC signal
the 130 ¥C will produce an output on 144 to 144.5 KC., When mixed
with 2 14.%0 14.5 C signal, the 131 will produce an output on
145 to 145.5 1iC, For other segment coverage, consult the fre-
guency and coverage chart on page 8,

The alignment procedure for other frequencies is essentially
the same as for 130 MC alignment; therefore the alignment instructlons
nerein cover the steps for the standard units normally supplied.

WARNING: Exercise extreme care when handling unit when cabinet
is removed. TLethal High Voltage is uged in this unit.

1. Remove transmitting converter from cabinet by removing 2 each
#10-32 screvs at the rear of the cabinet.

2. Make interconnections as described in the operating instructions
and adjust PA blas to obtain a static current reading of 50 MA
plate current.

5. Loosely couple a grid dip meter or bther indicating device
cperating as a wave meter at 130 MC to L-2, L-3 and adjust L-1
and C-14 for maximum output starting with the slug of Ly all the
way oul and working into the coil. Then turn slug % turn counter
clockiise or until a slight drop in output is noticed.

4, Adjust C-14 for maximum output as seen on the wave meter.

5. Apply a small amount of excitation from the 14,250 K¢ exciter
and resonate plate circuit of 8117, if an indication of plate
current rise is apparent on the plate meter.

0. Set wave meter to 144 XC, and loosely couple to L-4. Adjust C-17

for maximum output. Reduce excitation from 20 meter exciter if
necessary to keep PA plate current below 100 MA,
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10.

11.

Toosely couple wavemeter (still set to 144 1C) to L-6. Adjust
C-27 and C-25 for maximum output.

Remove wave meter from circult.

Re~touch C-14, C-17, C=-25,
on the plate current meter

Femove 20 meter excltation

Re-install wnit in cablnet
before operation.

and C-27 for peak output as indicated
of the 2-150

from 2-150,

and refer to operating instructions
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CRYSTAL FREQUEHCY ATD COVERAGE CHART

Then used with exclters covering 14.0 to 14.5 IiC.

CRYSTAL FREQ. COVLRAGE
#43,333% 11¢ (130 1iC) 144 to0 144,5 MC
43,5 e (130.5 1iC) 144.5 to 145 MC

A 660 1.0 (1)1 He) 48 te 145.5 10
43,833 12C (131.5 KC) 145.5 to 146 KC
44 s, (139 Iic) _ 146 to 146.5 UC
44,166 1C (132.5 1C) 146,5 to 147 IC
44,333 TiC (13) 0 ) 147 6o 14%.5 HC
44,5 1.0 (133.5 MC) 147.5 to 148 IC

# Units normally sunplied with one of these crystals.,

Zxciters with nore than 500 XC coverage of the 20 meter band
will provide similarly greater coverage on the 2 meter band.
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Part Yo,

T-1
CH-1
CH-2
RiFC~1
RFC-2
PC-3
RFC-4
RFC~-5
L-1

S
£
O

|
HiEHWOW O30 0 HW - 5y
o

e W g

[
O

[ T T |
N
o
N
o
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R-21,27,28,31, 35

3-233 30
R=-24
R-25
R-26
R=-29
=33
R34
R=36
R=357389 =
R-38
2-40
R-41
R-42

PARTS LIST FOR 2-150

Degcription

BEB968 Power Transformer
306303 Low Voltagze FPilter Choke
BESC31 High Voltage Filter Cholke
22 Micro Henry RF Choke
1 Micro Henry RF Choke
3,3 Micro Henry RF Choke
Z-144 RF Choke

2.2 Micro Henry RF Choke
Oscillator Coil

Tripler Plate: Colid
Mixer Crid Coll
Mixer Plate Coil
Buffer Plate Coll
FA Grid Coill
P4 Plate Coil
PA Output Link Coil
Harmonic #ilter Coil

10X 10 watt resistor

X 10 watt resistor

560 ohm 2 watt resistor
33K % watt resistor

12 X # watt resistor

22K + watt resistor

25K Pot.

5.6 XK 2 watt resistor

1K Pot.

2.7K 2 watt resistor
100X 2 watt resistor
16.5K 30 watt resistor
270 ohm % watt resistor
100X % watt resistor

1X 2watt resistor
10 olhm 1 watt resistor
7O ohm 16 watt N;I,.(8-560-ohm 2 watt)
330 ohm 2 watt registor
1K 2 watt resistor

47K 1 watt reslstor

68 ohm 2 watt resistor
4,7 £ watt resistor

“ Meter Shunt

180 ohm & watt resistor

47 ohm % watt resistor

600 ohm 10 watt resistor

100 ohm 20 watt M.I. (10-1K-2 watt)

70 ohm 80 watt M.I. (40-2700 ohm-2 watt)
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OSCILLATOR CIRCUIT USED IN MODEL 2-150 TRANSMITTING CONVERTER
WITH SERIAL #1518 AND HIGHER

=i "~ 6EA8

- )

1

.(‘
==120
27o§
- D

3 270

0A2 {4 ) L
.001 B —
0 —
Q | 2-150 OSCILLATOR
@ Q)
— v v
E X

ff complete re-alignment is done in the field, L-1A
should be adjusted for maximum signal measdred at
L2-1L3 as covered in step #3 of the alignment in-
" structions. L-1A is located next to C-14. This ad-
justment is very broad and will not need to be peaked

when crystals are changed.
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