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S8ECTION I
Gunoral Deseription

l.1 Introduction

Tho HF 10-20 Froquancy Conv-rt:r has baecn dosigned for uso with a conventional
comnunication type reesivor to oxtond its rango to covsar the 20, 15, 10-11,
mctor amat-ur berds, The urnit corsists of ar RF amplifi:r, a mixor, and &
high frcqueney ascillator, Tho function of the unit is to convort tho

hizh froquoncios roceived by it to a now fixed froquoncy of 7 mogncycl-s which
is fcd to tho roccivor and amplifiod znd detocted in the normal mancor, This
systom of rcceiving may be deseribed as o doublo hoterodyno system, Its
advantages are: high inmago rojeetiocn, since the imegc is 1lb megecyclos from tho
8ignal; and high sclcctivity which is provided dy the soloctive low frequancy
intormodiate rroquoncy amplificr of the roceivor, The auxiliery controls on the
rocoivor, such as the beat froquoncy oscillator, the noiso limiter, and RF and
audio gain controls, function in the normal nanncr, as docs tho signal strongth
motor if the reenivor is oquipprd with ore, The RME-U5 and RME-8Y Roccivers
arc aduiradbly suitcd for usc with tho HF 10-20 Convartor,

1.2 Spocifications

Powar Supply: 115 volts, 50-60 cycles, single phoso*
Pow r Consumption: 40 watts at 115 vclts
Output Froquoncy: ¥ uc (7000 ke) (Nominal)
Ovorall Cabinot Dimonsicns Std: 12% long, 11% doep, 11" high,
Typo S: 10 1/4" long, 10 3/16 doop, 9 1/8" hizh,
Weight Std: 19,5 pounds, . :
Typo S 17 pourds,
Froquency Ranges 14,0 — 14,4 e,
21,0 - 21,5 nc,
270 ~ 29,7 1ic,

*NOTE: On special order the HF 10-20 nmey bo obtaincd with s spocial power
Transforicr suitable for oparation on 115-230 volts 25-60 cycles,

1,3 Tubo Ccuploucnt

Typo Uso Schenstic Syubol
1, 6ar6{92c RF amplifior VT--1
2, bJb Mixer-Uscillator VT-2
3. VR150 Voltago Raguletor vIi-3
L, 5736 Roctificr s

g2kl HF 10-20 Pago 1,



SECTION II

Installation

2.1 Inspection

The HF 10-20 Converter should be carefully checked on receipt for any mechanical
damage that may have resulted in transit, If any such damage is found, a clainm
should be filed with the carrier, No claim can be filed at the shipping point
and Radio Mfg, Engineers, Inc, cannot be responsible for any danage incurred
while in the hands of the carrier,

2.2 ZExternsl Cpnnections

To place the HF 10-20 in operdtion the line cord should be plugged into a suita-
ble power source, The staudard model is designed for operation on 110-120 volt
50-60 cycle AC line only. Use of the HF 10-20 on any other voltage or frequency
mey result in damage,

The output cable (Fig. 2) should be connected to the antenna terminal of the
receiver, The cable has two shielded leads and a ground lead each ending in a
terminal lug., On receivers which have provision for doublet operation, such as
the RME-Y45 and the RME-8Y4, the blue coded lead must be connected to the antenna
terminal farthest from the ground terminal, This is the hot side of the con-
verter output, The red lead, or low side, must be connected to the antenna
terminal nearest to the ground terminal, The ground braid should be connected
to the receiver ground, On receivers rot equipped for doublet operation, the
blue lead should be connected to the antenna terminal and the red and ground
(shield) leads should be connected to the receiver ground, This lead is coded
white, Unless the above instructions are followed, the changeover switch

(Par. 3.3) will not operate properly,

If an kiBE-DB-224 Preselector is used ahead of the receiver, the connections will
be made as above éxcept that the converter output cable connects in the same
manner to the IB-22A antenna terminals instead of to the receiver,

2.3 Precautions

IMPORTANT - Attempted operation of4the HF 10-20 on any voltage or frequency other
than that for which it is designed will result in damage to the unit. The
operator must be sure that the supply is correct pefore plugging in the converter,
2.4 Antennas

Most radio Amateurs use resonate antennas for receiving on 20, 15 and 10 meters,

- For this reason the HF 10-20 is provided with separate antenna,
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connection for eaech frequency bande. On the terminal strip on the rear apron
(Fig. 2) are four sets of two terminals esch. These terminals are morked "20"

~for the 14,0 = 14,4 mc band: ™15" for the 21.0 - 21.5 mc bend, and "i0" for
the 27-29,7 mc band. The input impedance for sach band has been designed to
be 300 ohms so that thc owner may make uses or the 300 ohm twin load linoc now
available. The remaining set of two terminals marked "LF" are for connccting
the low frequency antenna usod with the receiver. This peir of torminals is
connccted through to the recciver when the antemna changcover switch (Pur. 3.3)
is turned to "OUT". For information regurding antenné deosign and dimensions
reference should bc mode to the ARRL Amateur Hondbook, available at all Radio
Supply Stores.

SECTION III
Operation and Circuit Details

3¢l Introduction

The HF 10-20 operates in conjunction with o communication type recciver tuned
to epproximatcly 7 mc. The uccurccy of setting the rcceiver will effoct the
accuracy of calibration of the HF 10-20 by tho same amount, That is to say
if the low frequcncy recciver is off 100 kilocyclcs, the calibration of the
HF 10-20 will olso bo off by 100 kilocycles. It should be noted that tho
opcrator is not bound to use the output frequoncy of exs.ctly 7.0 mc, If
interforence is encountered he may move the receiver tuning slightly to =
clcar channcl, realizing that the HF 10-20 calibration will chunge by the
same amount the low frecquency recciver wos moved. If it is neccssary to
move the receiver frequency so far thot thc calibration is affccted, he may
racolibrate by following instructions in Section IV. It is not recommended
thet the output frequency be moved morc thin 50 kc higher or lower ti~n 7.0
mc because of tracking troublus that may bc cncountcred. In the factory the
I.F. is left aligned at 6950 kcs

3+2 Line Switch

Th¢ equipment is turned on by mcons of the linc switch on the right hand
side of thc control penel (Fig. 1).

3«3 Changocover Switch

On the left sidc of tho control pancl (Fig. 1) is the changeover switch.
When this switch is turned to "IN", tho output of the HF 10-20 is fed to tho
receiver input terminals. At the ssme timc the low frequency antenna
terminals arc groundod to prevent 7 me signals from focding through the

HF 10-20 to thc reccivere When tho changeover switch is turned to "OUT" the
output of the HF 10-20 is grounded and thc low frequency "LF" (Fig. 2)
anterna terminals arc connected through to the reccivers Thus by turning
the changeover switch to “OUT™ the recciver functions normally.
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3,4 Band Switch

In the center of the control panel (Fig, 1) is the band change switch, This
switch has three positions marked: 14,0 -~ 14,4, 21.0 « 21,5, and 27-29.7. and
is used to switch the HF 10-20 to the desired range.

3.5 RF Stage Peaking

When the HF 10-20 leaves the factory, the steges are peaked tc maximum scmnsitivity.
It may be found that some arntennas may reflsct & reactance into the RF stage

thet will detune it slighily, With the entenne ior a certain band connected

the RF padder for the bend may be peaked up by listening to a signal, Figure
IV shows the location of the RF padders for sach band, To get at the padders
it is necessary to remove the bottou cover plate,

3.6 IF Stege Peaking

The IF transformer on the HF 10-20 (Fig. 3) is peeked at tho factory at 6.95

ne, Different receivers connected to the output may change this tuning slightly,
The owner should check the pesking of this transformer with the receiver con-
nected, Peeking is accomplished by turning the screw on the top of the can.

The screw should be adjusted for naximum gein as indicated by a received signal
or neximuwa background ncise if a signel is not availabie,

SECTION IV
Meintenance and Service

4,1 Introduction

No Maintenance of importance is required on the HF 10-20. It is suggested

~that dust that mey accumulate in the cebinet be blown out perindically.

The owner may, if he has an accurate signal scurce availatle, rescalibrate his
converter as discussed in succeeding paragraphs, It should be born in mind
that the calibration of the converter is affected by the setting of the ccnm-
penion receiver (Par., 3.1). Therefore, bofore attenpting to racalibrate the
converter, the callbration of the receiver should be checked,

The HF 10-20 will drift somewhat during the first three uinutes after being
turned cn and to & much less extent during the next ten or twenty minutes,
It is recormended that no aetteupt be nade to recalibrate or align the equip-
ment until it bas reached a stable teuperature,

All calidrating and alignuent should be dene with the receiver connected and
the changeover switch (Par, 3.3) in the "IN" position.

1f the receiver has a carrier level neter such as is on the BRME.U5, this neter
is used as a tuning indicetor when peaking the circuits, If the receiver is
not equipped with e meter, ‘it will be necessary to cornect an audio output
ueter to the receiver for a tuning indicator. When using an audio output
neter, it is necessary to remove the AVC froum the receiver,

et i It e o e
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4,2 IF Coil Alignuent

As pointed out in Paragraph 3,1, the HF 10-20 is calibrated and aligned for

an output frequency of ©,95 mc, The output tuning is controlled by the screw
on the top of the aluminwa can on the top of the chassis (Fig, 3), The
transformer uay be peaked with a 5.95 mc signal fed into the mixer grid or
with a slgral tuned in on the converter, Connection to the mixer grid is most
easily made on the stator of the centor section of the tuning condenser, In
either case, the transformer is adjusted to maximum sensitivity as indicated
by the uneter on the receiver,

4.3 Calibration

Calibration of the EF 10-20 should not be atteuptad unless it 1is definitely es-
tablished that the celibration is off,

Celibration is controlled by the oscillator padders (Fig. 4)., These Padlers
are nmade accessible by remcval of the czoinet bottom plate, Beneath this plate
is & second plate in which are psdder access holes, All calibrating and
aligning should be done with this cover on, the proper padder for each band
may be determined by referring to Figure IV,

High beat is used on all bands, That is to say, the oscillator is always 7 mc
(approximately) above the received signal, A4s in the case of all super heterodyne
recelvers, if sufficient input is used each signal may be received at two points
differing by twice the IF freguency. With a signal VYeing received, the padder
setting that gives the highest oscillator frequency is the proper setting,

The three oscillator coils have iron coresy, The screws for adjusting the

inductance of these coils is accessible on the top of the chassis, Unless
the screws have been disturbed, and adjustment should never be necessary,
Small adjustuents in calibration nay be rniade by means of these screws,

4,4 RF Aliznuent /

When the calibration is correct, the HF circuits should be aligned, Figure 4
ghows the location of the RF amplifier and mixer grid padders for each band.
Each of these padders should be adjusted for meximum sensitivity as indicated
by the nmeter on the receiver,

When using a signal generator in aligning the HF 10-20 a 300 ohm resistor should
be inserted between the signsl generator and the antenna terninals in order

that the low impedance of the signal generator will not swamp the RF circuit

and cause a aisalignnent of this circuit, Best results will be obtainel when
the RF circuit is aligned with the antenna connected, See paragreph 3.5.

’
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48 an aid in trouble shooting on the HF 10-20 the following chart of voltages
at various points in the circuit is tabulated below, Voltage readings should
be nade with a volt.eter of at least 2000 ohms per volt resistance, Veriation
of +15% may be expected, All volteges are measured from the point indiceted
tc ground unless otherwise indicated.

Circuit Yolts

RF Plate 165

RF Screen 100

RF Cathode 2.9

Mixer Plate 150

Osc, lMixer Cathode 6.4

Osc, Plate 55 (From cold side of choke)

Osc, Grid* 6.9 (20 Meters) - 10.0 (15 Meters) - 4.2 (10 Weters)

*NOTE: Measured between Osc. grid and cathode with a 2.5 mh choke
in series with voltuster lead to grid,

0924k7 HF 10-20 Pes. 6,
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FIGURE 1

OUTPUT CABLE
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FIGURE 3
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HF 10-20 PARTS LIST Dwg. 3.236
‘ 092447
No. Component No, Component
RES ISTCRS CCILS
1.1 13 ohm 1/2 watt +20U% carbon 4.1 20 Weter R.F. Coil
1.2 330 ohm 1/2 watt +10% carbon 4,2 10 Meter R.F, Coil
1.3 15 K ohm 1/2 watt £10% cerbon h.; 15 Meter R,F. Coil
1.4 18 X ohm 1 watt +10% carbon 4,4 20 Meter Kixer Coil
1.5 47 K oha 1/2 watt +10% carbon 4,5 10 Meter Mixer Coil
1.0 1 K ohm 1/2 watt +5% carbon L,6 15 lieter Mixer Coil
1.7 4,7 K ohm 1/2 watt +10% carbon 4,7 20 Meter Osc, Coil
1.8 18 K ohm 1 wat: +1C% carbon 4,8 10 Meter Osc, Coil
1.9 3500 ohm 10 watt-wire wound 4,9 15 Meter Osc, Coil
4,10 2.5 mh R.F., Choke
CCHDLNSERS 4,11 30 Henry Filter Choke
.1 L0 1uf, Mica Padder TRAFSFORMERS
2 10 puf, Mica Pzdder
.3 4o auf. Mica Padder 5.1 7 4.C, I.F, Transformer
.01 uf, 600 volt paper 5.2 Power Transformer

. e

R.F, Section Tuning

Mixer Scetion Tuning

Csc, Section Tuning

.01 f., 000 volt paper

40 guf. kica Padder

10 guf. wica Padder

4O gat. dica Padder

100 aaf, Ceraaic +10%

1.5 auf. 5% Ceranmic

20 auf. #5% Ceramic Neg. Temp, Coeff,
1000 ,uf, +20% Mica

25 auf. 5% Ceramic Yeg, Temp, Coeff,
710 auf. kiica Padder

1000 uf, +20U% Mice

.01 of, 600 volt peper

.01 4f, 600 volt peper

25 apfe. #5% Ceramic Neg, Coeff,

10 puf. +5% Ceramic Neg, Coeff,

30 auf. +5% Ceramic Neg. Coeff,

7-45 a.f, Ceramic Padder

7-45 gauf. Ceramic Padder

{-45 guf, Ceramic Padder

U0 gpf. #5% Ceramic Neg, Temp, Coeff,
10 uf, klectrolytic 450 volt

10 af, Eectrolytic 450 volt
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SWITCHES

1 Bandswitch R,¥, Section

2 Dbandswitch Mixer Section

i Bandswitch Osc¢, Section, Grid Side
Bandswitch Csc, Section, Plate Side

5 A.C, Switch S.P.S.T.

.6 Stand-By Switch Ly
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RME WARRANTY

Radio Mfg. Engineers, Inc. warrants sash new redic product manufactured
by it to be free from defective material and wnrknanship end agrees o
renecy any such defect or wo furmish ¢ new part in excn-nge for eny rert
of any unit of its merufacture which unler normel insteliaiion, use and
service discloses such defect, pruvided the unit is delivered by ihe
owner to us or to our authorized redic dealer or wholesaler from whom
purchesed, intact, for owr exemination, with all transportation charges
prepaid to our factery within ninety days from the date of sale to
criginal purchaser and provided that such sxamination discloses in our
Judgment that it is thus defective,

This warrenty dees not extend to any of our radic products which have
been subjocted to misuse, neglect, sccident, incorrsct s wiring not our own,
improper installation, or to use in violation of ‘nstructicns Twrished
by us; mor sxtend to units which heve been repaired or alt;;uﬂ cuvsndo

of our factory, nor to casas where thc scrial nuiboer thercef has Tecun
removed, defsced or changed, nor %o accassorles used thuxrv1th not of

our own manutfachurc,

Any part of e unit spproved for rumedy or cxchange hercunder will be
romcdicd or exchengoed by the authorized radio decler or wholesaler
without charge to the owner.

This warrsnty is in liou of 2ll othor warrantios cxprosscd or implied
and no roprosentative or poerson 15 suthorized to essume for us any
other liebility in comnceticn with the galc of our radioc products.

RADIC MFG. ENGIFEERS, INC, 300-306 First avenuc Pooria, Illinois
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