i THE

il
 MODEL DB-224

RADIO FREQUENCY AMPLIFIER
’3 PRESELECTOR

OPERATING and SERVICE
MANUAL

RADIO HI-'G EIIGIHEEIIS, INC.

IIIIIIII



CFERATING IKSTRUCTIONS FOR
THE FME MOIEL IE-224
PEESELECTOR

SECTION I

General Description

1,1 Introduction

The Hodel [B-22A R, F. amplifier and Preselector has been dosigmed to perform
several valusable fupctions in communication woerk, Thase functions are as
follows:

A. To increase the total mscunt of R.F, gain mvaileble in a
receiving equlpment,

B, To redoce the side channel interference,

€. By wirtuo of its soveral celective circuits to reduce the
image interference normally present in regular on and
two stage E,.F. superheterodyne reeivers using relatively
low intermediaste frequency (i.e. W55 ke or thereabouts),

D. To increase, somevhat, the signal to nolge ratio in a receiv-
© ing systea,

The [B-224 provides these functions and dees o smoothly and in a etable manner,
4 collateral function which is cany times of importance is the isslation provided
betweer the antenna and the associated receiver, This {sclaticn results in
greatly reduced radiation by the receiver of ite local eseillater energy and,
consequently, provides a means of grestly reducing interference between re-
celvers cperating in close proximity where such interfersnce is normally caused
bty receiver cscillator energy reaching the antenna conrected to the receiver,

1,2 Specificat lond

Power Supply: 115 Volts, 50-50 Cycles.

Fewer Consuoption: 10 Watts

Input Impedance: 300 chos

Output Impedance: 300 ohas

Galn {av): 30 db

Frequency Hange (tunable): 5H0 ke - U4, 000 ke,

Izage Batio (min.): U0 db (DB-224 alore) with average communication receiver
having one atage of H.F., amplification the overall image
rejection at 3B mc will be approximately 60 db or 1,000/1,

Cabinet Dimension Std.**: 12¢ long, 11" wide, 11" high.

Type S: 10 1/U" long, 10 3f16" deep, 9 1/8" high.
Welight Std, - - 17 1bs. 5 o=,
Type 5 - = 14 1be. 13 of.
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1.3 Tube Complexent

qty. Type Uae Syzbol
2 6BAG RF Amp. 7, T,
1 £xy Rect. g

** The dB-224 ic supplied in two tyopes of cablpets. The standard matches the
BaE Model 45 Heceiver and tha Type £ satchee the FE Hodal Bl Receiver.

* On special crder the DE-Z2A con be obteined for uwse with power supply veli-
ages frog 115 - 230 ¥ and from 25 - 60 cyeles,

SECTION II

Inctallation

2.1 Inspection

Tha Hodel DB-22A Preselecior should e carefully checked on Tecelpt for any
mechanical desage that ey have resulted in transit, If aoy such damage is
fouad, a clals chould be filed with the carrier. No clajim can be filed at
the shipping point and Rodio Afg. Engineers, Inc. cannst be responsible for
any dasape lpocorred while in the hands of the carrier, ‘

2.2 External Connections

To place the [B-22A in operation, the line cerd should be plugged Intoc a suit-
able power source, The regular model is designed for cperaticn on 110-120 W,
5U-60 eyeles AC line oply., Use of the instrunent on any other veltage or fre-
quency mey result in desapge to the notrusment,

The output cable (Flg. 1B) should be connmected to the entenns terminals of the
pesoclated receiver, This cable has two shielded leads and a ground lead each
terminated in o lug On recelvers which have provision for deublet or trans-
eisslon line type of input such as the FHE-L5 and the FHE-8U receiwers, the ELIE
leed connects Lo the ocuteide (furthest from ground) terainal of the recelver in-
put termirol strip. This is usually marked "A"; and the ERD lead is then comnecte.
to the center toerminal marked "A" apd the WHITE lesd is connected to ground
terminal "3°, On receivers not equipped with thHree imput terminals the BELUE
output lémd iz connected to the torninal marked "A" and the EED and WHITE lead
together are comnécied to the terminal marked "3°.

2.} Antenna

Antonnas such ag are normally used in conjunction with the receiver alone can be
used as the antenna for the IBE-224, A thres toerminal input is provided and
posslible conpections are shown in Fig, 3B, Of coursa, variations of theese
arrangarents can be made within limite, but in any caee, the transsiscion line
or mntonna imput ispedance as prosented to the imput terminal of the IB-22A will
produce optimus rosulte whon possessing an iepsdance of 300 chms,
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SECTION III

Operation
3.1 Goenaral

The connection of thoe IB-=224 ahead of o receiver 1s produstive of hipher gain
and highor selectivity than to be had using the recelver alone. Thie result fe
dependent on the setting of the gain control (Ses Fig. 1) end is contingent
on the B-224 tuning being set so that the frequency as lodicated on ite
tuning indleator is ldenticeal to that to which the recelver ls tuned, This
latter condition is casily determined by the rise in recelver audio response
er carrier level indicator meter cceasloned by the coincidence of tuning., Care
should be taken not to tune the [8-22a4 %o o frequency highor than the correct
frequancy leat it asplify icoge aignels inetead of the correct signale and
sctunlly reduce the inags rejection ratio, Thies higher frequency 1s usually
g0d to 950 ke higher Jepending, on the receiver IF, used. At any rate, it ie
exactly 2 x I.F. frequency higer than the desired signal (this is only for
supsrhatersdyne receivers in which the sscillotor is higher in frequency than
the signel), I1f the cscillator is on the low frequency side of the signal the
image response will ircrease when the DB-22A is tuned 2 x I[.F, lower then the
correct settlog as indleated by the receiver sotting,

J.2 Line Switch and Gain Control

The functions of line switch and goln conotrol are centrelled by the same knob
(Fig 1A), The cootrol ic warked and when set soc the polnter le at off", the
line switeh 1s open and power is discennected from the IE-22A, Ao the control is
advenced clockwise, the switch is closed, consecting tha 115 ¥ signel teo the
IB-224 and as the rotation ie continued clockwise, the control amets to loorease
the H.F, gain of the usit, At minimus gain eetting (the eetting errived at Jusc
prior to turning "off") the guin of the unit is approximately ome (0 db). In
this positicn the unit still retains ite inherent selectivity snd hus all the
imnge rejection chracterictics of eny other setting of the galn control,

3.3 Changecver Switch

This ewitch makes it possible to switeh the antenne which is comnected to the
input terminals of the IB-22A4 frou elther the input circulte of the DBE-224
{"IN" position} or directly to the Receiver input circuits and bypassing the
MB.22~ ("CU?" position).

3.4 Tuning
The entire range of the IE-22A is covered in U bands, They are as follows:
Band 1, zunm- 1,650 ke
Bacd 2. 1,050 ke - 5,000 ke
Bmd 7-. E-m ..-E a5 R!m kc
Band 4, 15,000 ke = 44,000 ke
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Where twe frequencios are awvailable, one cn the low frequency end of cne band
acd the othoer on the high froquency end of the next lower froequency band, it is
advisable to tune go that thke settlrg at the high frequency end of the lower
frequency bond 1s used, since somewhat better performance will result, In any
case, the DE-22A sust be tuned to the same frequency ae that of the recaiver,
seo discusslon in Far

SECTION IV
Haintenance and Service
4,1 Iptroduction

No seintenance of importance ig required or the IB-Z22A, It ie sugeested that
dast that oay eccumilate in the eabipet be blown out perlodically. If moy re-
aligrwont and calibration becomes necessary, 1t can be done with the receliver
connacted and the change over switch in the "irn" poslticn and usinog the receiver
et a standard of calibration acd its meter as the pesk alignment indieater,

Of course, the exasct calibration of the [B-224 18 not of real lmportance. The
izportant featuro of any aligreent is the coincidence of peak tuning of the
circuits at any given frequency for purpoces of obtelning maximuz performance.

L,2 Alignment

The alignmont of the varicus ciretits of the IB-22A is schieved by adjusting
the shunt trimsming capacities for the 7 circuite on all bands, Thess trissers
are peaked ot approximately 1/3 of the way in from the high frequency end of
each band and nll adjustzents should be made with the antonna connacted and
with the change-over switch set to positlion "in® mnd the cutput eable of the
B-224 connected to the recelwer.

In the case of band 1 and band 2, the inductances are also trimmed and these
adjustments should be wpde &t the low frogquency end of band 1 and band 2 for the
Tespective slug odjustmente involved approximataly 10% of the way in from the

low end of the band. When both the inductonce gnd the capacity are cut of adjust
sent by A slgnificant emount, it may be necessary to readjust each one several
times in order to compensate for their inter-mction while making an alignment

ad justment for thess banda, In the cage of bande 3 and 4, no inductance variation
1s provided for wince the cspacity trimming 1s adequate, All adjustmente ara
made nod left at the setting which gives the maxisue signal respones, as indlicatad
aither by the sudic output of the associated receiver or the reading of the carrie
level indicaktor meter of the receiver, All aligoment should bt dope using a
#ignal generator whose frequency is rather clesely kmown and the IB-224 should be
set at the frequency of the slgnal which is being used for test to insure callbra-
ticn and alignment at the desired froquency instead of at the lsage frequeéncy,
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4,3 Circuit Veltages

1. ¥=1 Plate (pin 5} to ground - 58 V,
2, ¥=2 Plate (pin 5) to ground = 61 V.
g. V-1 Sereen (pin 6) to ground - 58 V.
: V-2 Screen (pin €) te ground - 61 V.
Be ¥-3 (pin 7) to gromd - 110 V.
6. ¥=1 (pin 7) to greund (galn control eet for maximum galn )} -.75 ¥,
T V-1 {pin 7) te ground (gain contrel set for minimum gain } - 35 7,
. ¥-2 (pin 7) to grouwmd - .71 V.
9, V=3 (pin 1) to groumd - 100 ¥V, 4,.C,

10, V-3 (pin 6) to ground - 100 ¥, &, C,
11, ¥-3 (pin U) to growmd - 56,31V, A, C.

FOTE® All zeasurezents, unless otherwise noted, aré mads with the galm control
set at maximus gain position. Line woltage 115 V. A.C.

#* These voltages, as stated above, cen vary as much as plus or minus 108

betweon various instrusents without delectorious effects to the perfornancc
of the unit.
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DB-224 PARTS LIST Dvg, B-291

Ko. Component e, Component
R=SISTORS COILS
1,1 100 ehe 12 watt 210% carbon 4,1 Bend IV Ioput Coil
1.2 (£ olm Potentlometer 4,2 Band IIT Input Coil
‘I.E ITE oha 12 watt 220% earbon H‘a Band IT Ioput Coil
). 2.2k oha 1/2 watt +20% carbon 4.4 Bamd I Inpot Codl
1.5 4,7K chm 12 watt +20% carbon hg Papd IV Input Coll
1.6 H.7K chm 12 watt #20% carbon k.6 Band III Input Coil
1,7 UJE ehe 1f2 wat: £205 carbon 4,7 Pamd IT Igput Coll
1.6 100 ohm 12 watt #10% carbon 4,8 Band I Inmput Coil
1.9 2K obm 5 watt-wire wound 4.9 Band IV Inmput Coil
1,10 2.2K ohm 1/2 watt +20% carbon 4,10 Band III Imput Coil
1,11 10K ohm 1/2 watt £20% carbon 4,11 Bard IT Imput Coll
4,12 Band I  Input Coil

COFTENSERS
TRANSPORMER
U0 pafd, Hica Padder PSR

40 aafd, Mica Padder 5.1 Power Transforoer
40 gafd. Mica Padder

4o pafé, Mica Fadder TUEES
Tuning Condenser Section

Tuning Condenser Section V.1 ERAS
Tuning Condenpar Seotlon ¥.2

L0l ara, 200 volt paper v.} 6xb
LOL ard. 200 volt paper

4o aafd, Mica Padder

Lo safd, Wica Padder

o aafd, Wica Padder

N0 aafd, dice Fedder

5 afd, Coramic

.01 fd. 200 volt paper

B0 aafd, Hiea Padder

WD pufd, Mica Padder

b0 xafd. Hica Padder

Lo aufd, itica Padder

«1 afd, 200 volt paper

2,21 20 afd, 200 volt eleckralytic

2.22 20 afd, 200 volt slectrolytic
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SWITCHES

Band Switch Sections

Band Switech Sections

Bapd Switch Sections

Band 3witch Sections

Band Switch Sectlons

Bard Switoh Sections

Boand Switch Sections

bF I "IN-QUT" Switch

SPF3T Line Switch on gain contrel
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