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SECTIOII 1 

GENERAL 

1.1 The Delta Electronics Model RG-1 Receiver/GeneratOl" is a portable combination signal 

generator and receiver designed for use with impedance measuring bridges in broadcast antenna 

measurements, The signal ·generator has high output power. Th·e receiver's metering and AGC 

circuits are optimized for nul..l detector service and the receiver is heavily shielded to 

orovide maxi111um null accuracy. 'l'be major features of the RG-1 are: 

BATTERY f"Qo/ER SUPPLY: Heavy duty Ni-Cad batteries with a bui.lt-in charger 

Ul5 Vac) provide an average 8 hours continuol.18 operation. The batteries 111a.y be 

recharged many hundNds of times and will normally never require replacement. 

HI-LEVEL SIGNAL GENERATOR: A .linear power amplifier ' provldes a minimum of 

2 watts rf output (10 volts at 50 ohllls) CW or 90\ AM modulated (internal. 
modulator) • 

TRACKING RECEIVER = The solid state receiver is tuned by the ume 

osoillntor uaod for the signa.l generator for 1 knob tuning. High Q oo=ic IF 

filters provide sharp sel.J!ctivity for rejection of interfering s_ignalS. 

t£TERING = A High gain metering circuit with optimum time 

constant meters the receiver IF output for null indication for bridge measurements. 

The sa111e meter also monitors the generat02' r>f output voltage and the battery 

voltaae, · 

l . 2 The Model RG-1 provides unpi-ecedented convenience of me113urement and transportability 

when U$ed in conjunction with any conventional impedance bridge in the broadcast band. The 

high l.evel generator helps in overcoming the interfering signals on the antenIJa. When combined 

with the Delta Electronics Model OIB-l Open1ting Impedance Bridge a dramatic improvement in 

signal to noise ratio is realized. The Model OIB-l's unique patented circuit places the 

generator directly in parallel with the interfer>ing signals on the antenIJa so that the 

interfering signals 111ust compete with the 2 watt output of the generator; in other bridges 

the gene:rator> signal is attenuated by the measuring network before being compared with the 

interfering signals. 
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FREQLENCY RANGE: 

FREQl.£NCY ACC~Y: 
FREQUENCY CONTROL; 

COIITROLS: 

IMPEDANCE (INPUT & OUTPUT): 

GENERATOR: 

OUTPUT LEVEL: 

t-a>UI.A TI ()',I: 
COIITROLS: 

DETECTOR: 

SENSITIVITY: 
SELECTIVITY: 

SR); 

CO'ITROl.S: 

OUTPUT: 

i"ETERlNG: 

Co,iTROL: 

D93-83 

SECTION 2 

SPECIFICATI0"-15 

RG-1 RECEIVER/GENERATOR 

0 , 5 to 1.7 MHz in 2 Bands 
8N{) 1 0.5 to 1.1 MHz 
BAND 2 1.1 to 1.7 MHz 

*2% 
High Stability~ MHz Variable Master OsciJ.J.ator with crystal 
contt>olled converters to generate output and receiver L.O. 
signals. 
TlJIIING Main Dial calibrated in 10 kHz steps 
VERNIER Nominal t30 kHz in 5 kHz steps for incremental 

measurements. 

_ SO ohms - Type BNC receptacles. 

Solid State Linear Amplifier 

Adjustable: lOV RMS (2 watts) into son 
>20V RMS open circuit 

250 Hz, 90% A.M. 
OFF-CW-MOD Switch 
GEN LEVEL Output Control 

Solid State Super-Het. q55 kHz IF with ceramic piezoelectric 
filters. Speciu AGC circuit for bridge null indication. 

5 µV NaninaJ. 
-3 dB at tl.3 kHz Nominal 
_q5 dB at tlO kHz Nominal 
variable frequency BFO 
BFO Off/On and Pitch Control 
RF GAIN RF and IF gain control 
AF GAIN AF gain control 
Internal Speaker or Headphones connected to front panel 
telephone jack. 
Sensitive Pt-ont Panel Meter Monitors: 

Receiver - AGC Metering for sensitive null indication. 
Generator - Meters RF output voltage (25V FS). 
Battery - Meters DC voltage as indication of battery 

charge 
RCVR-GEN-BAT Switch 

Internal 12.6 Vdc rechargeable NI- CAD batte.ries for 8 hour 
operation. Internal charger for operation from 100-130 Vac 
Cl~ hour charge from full discharge). 

Heavy gage weatherpz,oof alwninum case. 
Size: 13.S"W• 8"D, 1211H (Exe. Handle). 
weigh~: 21 pounds (wi~h battery supp1y). 
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3.1 SYSTEM OPERATI0'-1 

SEC?tON .3 

lHEORY Of' OPl:AATl~ 
t, .,. 

3. l. l Figure 6-1 is the Sche111atic Di_~ of the complete RG-1. This d~agram shows 

tba inter-rclation.ahip<> between tho variouo ..,_ 1, · "'!lbliea and tho frequencic,:, at the 

different subassemblies. Tbe Variable Frequen•,- '..:,.:ill.ator, A2, gener-ates the cont-rel signal 

for both the receiver an¢ generator--to assure tracking o~ both sections. the VFO tunes over 

the frequency range of S•;tb 4. 4 MHz. 

3.1.2 The output from the VFO is fed to the two converters (A3 and A?) where it is 

subtracted from a crystal. control1ed converter oscillator signal. to produce the desired 

output signal. Two oscillators in each converter (S.5 and 6,1 MHz for the Generator Converter, 

A7; and 5.995 and 6,555 MHz for the Receiver Converter, A3} provide the two output bands 

(Low Band= O.S..-1.l MHz~ Hi2b Band= l,l-+l.7 MHz) •. The two converter's oscillatOt'S are 

offset by 455 kHz to provide the receiver local oscillator (L.O.) signal for the 455 kHz r.r. 
amplifier. 

3.2 VARIABLE _FREQt.eNCY OSCILLATOR, 

Figure 6-2 is the Schematic Diagra111 for the Variable Frequency Oscillator, A2. 

The oscillator, Ql*, drives the output buffed stage, Q2. Tbe :frequency determining tank 

circuit is designed to provide vernier dial 1lnearity independent of the setting of the 

main tUDing dial., C2. 

3.3 COIM:RTER 

J.3.1 figure 6-3 is the Schematic Diagram for the two converters A3 and A7 (the circuits 

are essentially identical). The first two s·tages, Ql and Q2, form an isolation amplifier 

that produces greater than 100 dB isolation. · This large amount of isolation is required to 

pl'event the generator output signal from l.eaking back into the generator receiver stages thru 

the cormion VFO connection. · 

3.3.2 In the generator converter, A7• the firat stage, Ql, al.so ser.res es a modulator 

stage to modulate the generator's output, 

3,3,3 Bm,d owitch, 61, turno on oithor oE tho two oryctal oontrollod oacillato%"' by 

grounding the emitter of Q4 or Q5. The converter signal selected is mixed with the VFO signal. 

in the mixer stage, Q8. The output filter following the mixer stage removes the undesired 

harmonics and spurious &ignalc and paues on the desired signal. which is the VF01s fT'equency 

subtracted £i'om the converter frequency. Since the f'I'equency conversion is one· of subtraction, 

the output frequency increases as the VFO frequency decreases. 

3.4 RECEIVER RF Pl'F 

3,4.1 figure 6- 4 is the Schematic Diagram of the receiver's" ri Amplifier, A4. The AGC 

controlled rf amplifier, Ql, is coupled to the x-ecelver input connector tbru the tuned 

circuit formed by Ll and L2 as selected by the band switch. The output of Ql is another tuned 

circuit (L3 or ~) to provide additional sel_ectivity. 

*NOTE: In this discussion the prefix ("A2", "A3", etc) is omitted from the reference 

designation. For instance, tNnsistor Ql in the Variable Frequency Oscillator 

A2 is properly identified as "A2Ql". 
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3.4.2 The amplified rf signal -is converted to the IF frequency by mixing with the 
L.O. signal in mixer stage Q2. ·The L.O. signal- is 455 kHz above the rf--signai; the di.;fference 
signal is fed thru the ·tuned IF transformer, TI, to the IF/AF amplifier, AS. 

3.5 IF/ALOIO Nf>LIFIER 

3.5.l Figure 6-5 is the Schematic Di.....-:am of the If/Audio Amplifier, AS. The first 
three stages (Ql, Q2 and Q3) are the AGC'd It .tll\plifier. High selectivity at 455 kHz is 
produced by the piezoelectric ceramic filters FLl, FL2, and FL3. The output of the IF amp 
is detected by diodes CRl and CR2 and, after appropriate filtering. is fed to the 
integrated circuit audio amplifier ARl. · 

3.5.2 Transistor Q4 performs two separate circuit functions: First, the de component 
of the signal detected by CRl and CR2 is amplified by Q4 and is fed back to the preceding 
stages as the AGC signal. Second, a sample of the 455 kHz IF signal is fed into Q4 thru 
capacitor ca. The ·al!\plified IF signal is detected by diode CR3 and drives the metering 
circuit thru emitter follower Q6. This method of metering signal level provides a meter 
indication that is particularly well suited to null indication for bridge measurements. 

3.5.3 Transistor Q5 is the beat frequency oscillator (Bro). The frequency is 
controlled by ceramic filter FL4. The output frequency is varied around 455 kHz by varying 
the transistor's base bias and thus it's input impedance. 

3.6 P<MER AMPLIFIER 

3.6.1 Figure 6-6 is the Schematic Diagram of the Power Amplifier. A6. Transistor Ql 
receives the signal from the Generator Converter, A7, and drives the push-pull power amplifier 
stage, Q2 and Q3. 

3.6.2 Diode CR2 detects the output rf voltage and drives the metering circuit. 
Transistor Q4 is a phase shift RC oscillator which generates the modulation signal of 
approximately 250 Hz. The audio signal is coupled to the Generator Converter thru emitter 
follower QS. 

3-2 D93-83 
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4.1 GENERAL 

SECTJa,J 4 

OPERATI~ INSTRUCTIONS 

The Model RG- 1 is very simple ·to QRerate. I t consists of a transistorized 
I • · • r adio receiver com1;>ined wi th a s_i gnal_ generator .;, , The receiver ¢ont%'01S: and tho ¢ontz,ols: 

common to the receiver and generator are labele~ in black on the front panel and the signal 
generator control s are labeled in red . 

. 4.2 POWER SUPPLY 

4.2,1 The unit is powered by an internal Ni-cad rechargeable battery, Power is 
applied when the PCAI/ER ·switch is thrown to the .W...position. When the batteri es are completely 
charged the unit will operate for a nomi nal eight hours with the generator and audio levels 
reduced. Four hours continuous operation is typical at sustained maximum generator and audio 
levels. The condition of battery charge is indicated when the METER switch is on the~ 
position. The meter indicates within the green band for a satisfactory charge condition. 
The POWER switch should always be turned.QEE whenever not operating to minimize battery drain. 
The large power drain imposed by the signal generator does not per111it the ext remely long 
battery life ;ypical of common transis.torized portable receivers. A switch automat ically turns 
the power off whenever the lid of the case is closed to prevent accidental storage of the unit 
while turned on. 

4. 2. 2 The battery is r echarged with a built in charger by connecting the accord 
(supplied} to the front panel receptacle and plugging into any 3tandar d 115 V, 50/60 Hu source. 
The charger operates regardless of the position ·of the P(M'ER switch. The unit may be operated 
while on charge; however, at full generator output the discharge from the batteries exceeds the 
charging rat& of the battex,y chaz,ger so th.at a net batt ery discharge may :resul.t. From ful.1 
discharge, a charging period of 14 hours is required to completely charge the batteries. 
Leaving the unit on charge for a longer period of time will not cause any damage since the 
batteries' charge is automaticall y limited. A Ni-Cad battery will typicaJ.ly l ose 50% of its 
charge in t hree months; thus, after a long period of storage the unit should be recharged 
before use. 

4.3 CCN,IECTI0,15 

The GEN OUT connector connects to the input of the rf bridge. 

CAUTION: The high output ZeveZ of the Model RG-1 's generator may damage 
some bridges. If used i,n.th other than a Delta EZectroni.cs Modei OIB-1 
Opera-ting Impedance Bridge. aheck the bridge's operating instruc-tions 
before applying j'uZZ (lOV across 50 ohm6• 20V open crircuit) voZta,ge to 
t1ze bridge, 

Rf vot.ta,ge is often developed across broadcast t(Ju]ers 1Jy coupl.ing fran =by 
operating transmitters. When measurements a?'e being made i,n.th an Operating Impedance Bridge 
(DeZta ModeZ OIB- 1 or equivalent) the voZ.tage across the tower i.e connected directZy to the 
bridge's input terminal,, If the voLta,ge is greater than 30 V rms it may damage the RG-1's 
generator even if the generator isn't ttained on. Such voZta,ge i,n.1,1, be indicated on the 
RG-l 'e me-ter ,,ilwm tihe i"ETER o..,.,t;ah i,o .,... -the ~ f"""-i,t,i-ctt. I;f the .,,,.t,.,,,. ,-ads great:er than 
fuU scaLe when the RG-1 GEN OUT is aormected to the bridge~ imned:iately disconnect the 
GEN OlJT cable and an not attempt to use the RG-l's generator wider these aircwnstances. 
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The RCVR IN conT1ectol' attaches to the bri,dge 1s output or "detector" terminal.. Special 

four foot double shielded coaxial leads are supplied with the RG-1 for these two connections. 

These leads should be used to provide maximum shielding against stray coupling which may cause 

bri<Iee readine inaccuracies. Longer double shielded leads are available from Delta Electronics 

on special order or may b<I assembled with 00-88/U BNC plugs and Amphenol 21-738 coaxial cable. 

A Delta Part No. D81-13 adapter (optional accesory) is required £or connecting the GEN CXJT 

to the Delta Hodel OIB-1 IN when this bridge l,a used, Adapters fen- BNC to the connector type 

required for other bridges are available eitbar from Delta Electronics or f%'OIO the bridge's 

manufacturer. 

4.4 RECEIVER 

4,4.1 ~ING, The frequency range is covered in two bands as selected with the BAhl) 

switch. The LOW band covers o.s to l.,l Mliz. the HIGH band covers l.l to 1.7 MHz • . The inain 

Tt..NiNG dial is calibrated in 10 kHz increments. The VERNIER dial is calibrated in 5 kHz 

increments and has a nominal tuning range of _± 30 kHz. 

4.4. 2 BFO. The BFO circuit is turned off when the BFO knob is clicked into the full 

counterclockwise position. When turned on, the BFO control varies the frequency of the 

Beat Frequency Oacillatox-. Sine• the BFO dgnal h indicated on the metering circuit, the 

meter circµit may not be used to iridicate a null when the BFO is being used. 

11:11.3 RF GAIN CCJIITROL. When the RF GAIN control is in the full clockwise position 

maxil!lum rf gain is available and the internal AGC has maximum effect, As the RF GAIN con1:Y>ol 

is :rotated counterclockwise, the gain is reduced and the AGC circuit ha.s less effect. This 

conn-al must b .. t"4duced to prevent overloading of the receiver front end with extremely strong 

signals. 

4.4.4 AF GAIN. The AF GAIN control.a adjusts the output level of the audio amplifier 

(maxilllUIJI output when control full.y cl.oclcwlse), Plugging headphones into the PHO£ connector 

on the front panel disconnects the speaker and transfers the audio into the headphones. 

4.4.5 t-'ETER. When the r-ETER switch is on the~ position the meter monitore 

the receiver•s IF 5isnal level. Tha metering circuit has been carefully designed to serve 

as a null indicator for making bridge measw:-ements. Under most circlllll8tances a bridge reading 

may be made usina the meter indication J.Dsteacl or li1Jtenina for an eural null. 

GEM:RATOR 

Tt.NING. The gene:rator traclcs frequency exactly with the receiver tuning. 

4,5.2 SWITO-fING. The GEN switch contro1o the output or the gf!T1eNtor. In tbe a 

position. the generator is turned on without modulation. In thelS!Q position the, generator 

output is AM modul.ated with a 250 Hz tone. This l.ow frequency tone is used to maximize the 

sharpness of the nu1l by minimizing dispe:rsion of the sidebands . In the .Off position, all 

power is NlllOved from the generator's power amplifier to minimize battery drain. 

It. 5. 3 LEVEL <XJNTAOL. The GEN LEVEL control sets the generato:r output level 

(maximum in cloclcwiae position). The output voltage is direct reading (25V rm• full. sea.le) 

on the meter when the HETER switch is in the ' Ga:, position. Since the battery drain is a 

function of generator l.evel. the level should be held at the minimum required to maxilllize 

operating dme, 
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S.l GENEAAL 

SECTI~ 5 

WI.INTEJIW.ICE 

The Model RG-1 Receiver/Generator is consideNbly lllOt'e complex than a conventional 

t:ranslcto:ria.ed r<aa.iva:r and. thUA is mcn-e diffimilt to adjust a.nd/ar "t"epa.ir. The techniques 

required to align the various stages and filters require special e4uipment and skills that 

are not norfflally available in the field. The RG-l. should he returned to the faeto!'y fori any 

Npai?IS or adjustments required other than the adjus'tlllents described below (VFO cailabration 

and Receiv-er RF Amp alignment): 

S.2 VFO CALIBRATlo-1 

5.2.1 In the event the main T\.NIIIG dial requires recalibration, the VFO (A2) must be 

real.igned. Fi:rst b• &1>%'8 the dial and capacitoN are t,l'Opel:'ly lined up: with the dial. against 

the stop in the full counter-olockwiae direction the index miu,k at the end of the dial scale 

should be al.igned with the index line on the window, the receiver tuning capacitor (C3, 

See Figure 5-2) chould be :fully IM!lhed. and the VFO main tunin& capacitor (C2. visiabl.e under 

front edge of the vro circuit boaro, A2, J'.igure 5-2) shouJ.d be fully open. The vernier 

capacitor (Cl, located under the VF0 circuit board, A2, Figure S-2) should be half-meshed 

when the VERNIER knob is mi.d.- scale (straight up); the capacitor should engage (mesh further) 

as the knob is ?'Otated clockwise. After making the visual checks. reinstall the covey, on the 

vro and rr amplifier sections before proceedi'ng with the electrical. adjustments (holes are 

pi:-ovided in the cove:r fo:r the a .Ug:nment adjus'tments). 

5.2.2 A method of accurately measuring the output frequency to an accuracy greate~ than 

l. JcH,,, iG N>quiN>d to align the vro. A connunications receiver with a built in 100 kHz crystal 

controlled calibration ·oscillator is satisfactory for measuring the frequency. Starting with 

the battery fully charged. turn the RG-1 on and turn the gener&tor on .9!. Connect a piece of 

wire to the GEN OUT connector to serve as a :r,adiating antenna and set the GEN LEVEL to the 

minimum required to produce a good s_ignal in the Nceiver (connecting the generator directly 

to the receiver with coax ia dangerous, if the genel:"ator output is accident+y turned full-on 

tho :receivez-1 e f'r,ont end coul.d •asil.y be burned out>. Set the~ di.aJ. to .llQQ. (!JM BAN>) 

and adjust coil A2Ll (See 11, Figure 5-2) to set the output frequency to 1.1 MHz. Set the 

dial to 600 and adjust capacitor A2C7 (!,ee I, Fii\ll'E! 5-2) to set the output frequency to 0.6 

HHz. Repeat theee two :step:s el.to=atcly ,mtil.· the :fr.quency ic wi_t:hin l klla. at both ends 

of the dial, Leave the VERNIER dial set to mid-scale during these adjustments . 

5.3 RECEIVER Al.IGf'.NENT 

5,3.l If the :receive%' sensitivity ie low. the -receivel:' may require realignment, The 

internal generator provides a convenient source of signal, connect the GEN OUT to the R~ IN 

thru a so dB (approxi111ate) 50 Ohm pad, a suitable pad is shown in FiguN 5-1. 

Caution: Never oonneot the GEN OUT directl~ t<I the RC'w'R IN; 

lf t&i genemtor level is accidantly turned fu1,1,-cm ths receiver 

t,-cnt-tmd may bQ QQPIQ{lt1d. 

5.3.2° Set the PHT trimmer to mid-range and the Rf GAIN control. ful.l. cl.ockwisa. With the 

GEN LEVEL control full contel:'-cl.oclcwise throw the GEN switch to·.9u r-ETER switch to RCVR. 

Advance the GEN LEVEL control until the meter reads approximately half-scale; as ~be circuit is 

aligned, reduce the GEN LEVEL as required to keep the meter reading about half-scale. 

D93-83 
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5. 3.3 Before proceeding wit h the receiver alignment. peak up th& IF transformer A4Tl. 

The transformer is located on the receiver rf ampl.i°fi= board. and is accessed tllru the 

receiver converter board A3 ( Figure S-2) . Remove the cover from the A3 compartment ; facing 

the pri nted circuit board the access hole for A4Tl is loc~ted in the lower right-hand corner 

of the A3 board. Adjust AIJTl with an insul.ated straight bl.acle al.1gnment tool. for a maximum 

meter reading (~ING set to any frequency -on either band). Replace the cover on the A3 

compartment. 

5.3.4. The r eceiver alignment trimmers are located on printed circuit board A4. The 

adjus tments are' accessible under the removable cover located on the rear right-hand side 

of the chassis above the Receiver Converter (A3) shield can (See III, Fi gure 5- 2). A 

non-metallic straight blade alignment tool should be used for adjusting the tr1111111ers . 

5.3.5. The alignment trimmers are identified and the tuning fNlquenoies given in 

Figure 5- l. First set the BAND switch to ,b!!! and adjust the Low Band trimmers. Adjust the 

inductors at the low frequency for a maximum meter reading, then adjust the capacitors at the 

higher frequency for a maximum meter reading. Repeat the inductor and capacitor adj ustments 

alterna"tely until no further improvement i ·s obtained. then set t he BAND switch t o .!::!!fil! and 

align the other set of tri l'lll!ers. When alignment i~ COlj1ft~fr4, re-illstall the cover plite over 

the tri1111ner acooss ho}f· 
. 

~ "1&' 

1.~1 1.~. I 1.~1 
TRIMMER IDENTIFICATION 

FIGURE &-1 

RECEIVER ALIGNMENT 

DELTA tLIECTltONICS, IIIC. 
ALUCANllftlA , VIQINIA 

5-2 

CAPACITORS 1800kHz 

I • I ' 

Rl , R3 4 7.0:tl0%,2W 

R2 8,2ktUI0%, 1/2W 

ATTENUATOR ,.-oR 
RECEIVER ALIGNMENT 

(SEE PARAGRAPH 5.3.1) 
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~fl' 
H 

\,;; .. 
1;t.t"ft t.. f, , 

*C 

A2 ----~ VFO 
(DA2C 

@A2L 

*A3 
RCVR 

CONVE 

A4 
RCVR 

RF 
AMP 

REMOVABLE COVER 
FOR RF AMP 
ALIGNMENT 

NOTE: Qc1RCLEO ROMAN NUMERALS 
REFER TO TEXT, SECTION 5. * NOT VISABLE. ..,___ _______ -4 

FIGURE 5-2 

093-8~ 

COMPONENT LOCATIONS 
TOP VIEW 

DeLTA 1!4.lCTltONICS, INC, 
AL.£XANDRIA, VII .. INIA 
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093-83 

LI 

FIGURE 5-3 

COMPONENT LOCATIONS 
BOTTOM VIEW 

0£LTA l!LECTIIOHICS, IHC. 
ALEXANDRIA, Vlfl81NIA. 
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6.1 INTRODUCTl()\j 

SECTION 6 

LIST Of MATERIALS 

6.1.1 Maintenance parts in the system are identified by =ference designations. 

The~e dc3ignotiona ore uacd on tho photographs, schematics, and Lists of Material.s to identify 

the components; and, wherever practical, the reference designation is marked adjacent to the 

component itself on either the chassis or printed circuit boar<l. The letter(s) in t he 

reference dooignotion identify the class of item such as a x-esistor, coil, or transistor, or 

identify a subassembly such as a plug-in amplifier. The number differentiates between parts 

or subassemblies of the same class. 

6.1. 2. Reference designations for the parts of a subassembly consist of the part's 

standard reference designation (with the numbers starting with 11111 for each subassembly) 

preceded by the reference designation for thR subassembly. For instance, A3RS identifies 

resistor number 5 in subassembly number 3. When all of the prefixes are identical on a 

schematic or printed circuit board they may be omitted for brevity and a note to that ef fect 

is placed on the drawing or cil"Cuit board. 

6.1.3. Due to the cOll'lplexity of the circuit, the List of Materials and Schematic Diagrams 

have been broken down into the individual subassernblies or circuit functions. The breakdown 

is : 

CIRCUIT LIST OF MATERIALS SCHEMATIC 

Final Assembly 6 . 2, Page 6-2 Figure 6- 1, Page 6- 10 

A2, VFO 6.3, Page 6- 3 Figure 6- 2, Page 6-ll 

A3 & A7, Converter 6.4, Page 6- 4 Figure 6-3, Page 6- 12 

A4, rf Amp 6.5, Page 6-6 Figure 6-4, Page 6-13 

AS, IF/AF Amp 6.6, Page 6-7 Figure 6-5, Page 6-14 

AS, Pwr. Amp. 6 . 7, Page 6- 9 Figure 6- 6, Page 6-15 

D93-83 
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6.2 LIST Of' MATERIALS - FINAL ASSEMBLY 
(REFERENCE FIGURE 6-1) 

Reference 
Desi~ation Descril,!tion 

Al Unassigned (U/A) 
A21 VFO SUBASSY 
A31 RCVR CONY. StraASSY 
At1l RCVR RF AMP SUBJ\SSY 
AS1 IF/AUDIO AMP SUBASSY 

.A61 PWR AHP SUBASSY 
A71 GEN CONV SUBASSY 
Cl CAP, VAR, 8-200 pF 
C2 CAP, VAR, 8.3-100 pF 
C3 CAP, VAR, Dual 350 pF 

C4 CAP, VAR, 100 pF 
cs CAP, FIX, CER, O,OOSµF 
,Tl, J2 U/A 
J3 CONNECTOR, PHONE JACK 
J4 CONNECTOR, POWER RECPT. 

Ll COIL, RF, FIX, 1,8 mH 
LSl LOUD SPEAKER, 3,2 Ohms 
Ml METER, lOOµAdc 
Pl CONNECTOR. Pl ug 
Psl2 POWER SUPPLY, BATTERY 

PS1BT12 BATTERY 
PS1Cl2 CAP, FIX, 50011F, SO Vdc 
PSlCRl2 DIODE BRIDGE 
PS1Fl2 FUSE. 1/2 A 
PS1F22 F\JSE. l A 

PS1Jl2 CONNECTOR, RECPT. 
PS1Rl2 RES, ADJ, 50, 25w 
PS1Tl2 TRANSFORMER, PWR 

1U RES, VAR, lOOk LOG. 
R2 RES, VAR, 50k W/Switch 
R3 Same as Rl 
R4 RES, FIX, 6,8 k ± 10%, l/2W 
RS RES. VAR, 500 k Log 

NOTES: 1. Subassembly, see separate List of Material 

Manufacturer 

Delta 
Delta 
Delta 
Delta 

Del'ta 
Delta 
Hammarlund 
Hammarlund 
TRW 

luunmarlund 
Sprague 

Switchcran 
Switchcraft 

Delta 
Jensen 
Delta 
C. Jone<> 
Delta 

Del.t.a 
Mallory 
Motorola 

C. Jones 
IRC 
Thordarson 

2 , Power Supply PSl includes items PSJ.BTl thr-u PSlTl 

D93-83 

Part 
No. 

D33-22-1 
D33-26-2 
033-23-1 
033-24-1 

D33-25-1 
D33-26-1 
HFA- 200A 
MC-100S 
882923:S 

MAPC-100-B 
SGA-D50 

13A 
AC3G 

D63-26-1 
3X5K5 
002-12-1 
I'-30'+-CCT 
034- 11-1 

DOS-40-l 
HC5005A 
MDA920-2 
3AG-l/:l A 
3AG-l A 

S-3011-AB 
Type 2 DA 
27V68 

RV4NAYSD1011C 
RV4NBYSD503A 

RC20GF682K 
RV4NAYSD504C 

6-2 
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Reference 
Designation 

RS 
R7 
R8 
R9 
Sl 

S2A, S2B 
S3 
S4 
S5 
S6 

Wl. 
li/2 

Description 

RES, FIX, 82k±l0%, l/2W 
RES, FIX, l.8k±l0%, l/2W 
RES, FIX, 15k±lO\, l/2W 
RES, FIX, 10±10%, l/2W 
SWITCH WAFER, 6PDT 

Same as Sl 
SWITCH, DP3T 
Same a s S3 
SWITCH, DPDT 
SWITCH, SPDT 

CABLE ASSY, COAXIAL 
CABLE ASSY, COAXIAL 

Manufac'tUrer 

CTS 

Stackpole 

Stackpole 
Microswitoh 

Delta 
Delta 

6 .3 LIST OF MATERIALS - M., VARIABLE FREQUENCY OSCILLATOR 

(REFERENCE FIGUU; 6-2) 

6-3 

Refer-ence 
Designation 

A2Cl 
A2C2 
A2C3 
A2C4 
A2C5 

A2C6 
A2C7 
A2C8 
A2C9 
A2Cl0 

A2Cll 
A2C12 
A2tl 
A2L2 
A2L3 

A2Ql 
A2Q2 
A2Rl 
A2R2 
A2R3 

A2R4 
A2R5 
A2R6 
A2R7 

Description Manufacturer 

U/A 
U/A 
CAP, FIX, CER, O. OlµF, 25V Sprague 
CAP, FIX, HICA,1800pF, SOOV 
CAP, FIX, MICA,3300pF, SOOY 

CAP, FIX, MICA, 8200pF, 500V 
CAP, VAR, MICA, 1.5 - 20pF El1Denco 

CAP, FIX, MICA, lOOpF, SOOY 
CAP, TEMP COMl', SELECTED 
CAP, FIX, MICA, lpF, 500V Elmenco 

CAP, FIX, CER, O.l~F, 16V Sprague 
Same as A2Cll 
COIL, rf, VAR, 6.5-9. SµH Cambion 

COIL, rf, FIX (REC), 0.5 MH Carnbion 

Same as A2L2 

TRANSISTOR 
Same as A2Ql 
RES, FIX, 12k±l0%, 1/2 W 
RES, FIX, 82k~l.O%, 1./2 W 
RES, FIX , 470±1.0\, 1/2 W 

RES, FIX, 150k±l0%, 1/2 W 
RES, FIX, 470k±10%, 1/2 W 
Same as A2R3 
Same as A2R3 

Part 
No. 

RC20Gf823k 
RC20GF182k 
RC20GF153k 
RC20GF100k 
T9 

RS- l.6 

RS-50 
87.- 2RS 

D51-5-2 
DSl-7-1 

Part 

~ 

HY- 520 
CM-06-F-182k 
CM-06-F- 332k 

CM- 07-F-822k 
PC402 
CM- 05-F-lOlJ 

DM-15-0lOk 

HY-450 

3341-5 
2952-S 

2N3415 

RC20GF123k 
RC20GF823k 
RC20GF47lk 

RC20GF15lik 
RC20GF474k 

D93-83 
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6,4 LIST OF MATERIALS - A3, A7 C~VERTER 
(REFERENCE FIG~E 6-:n 

D93-83 

N~te: The subassembly designation (AJ or A?) ie omitted from the reference 
desiynalion except whel'e the component value is diffel'ent fol' the two 
subassemb"lies. For earrpZete :reference desi!]71ations, pr>efix !Jlith "A3" for the 
Receiver Converter (P/N:DJJ-26-2); or bJith "A?" for the Generator Conve-rter 
(P/N:D33-26-1), 

Reference 
Desi~ation Descri2tion 

Cl CAI', FIX, MICA, lOOpF, soov 
C2 CAP, FIX, MICA, 68pF, soov 
C3 CAP, FIX, CER, O.OlµF, 25V 
C4 Same as Cl 
cs Same as C3 

C6 CAP, FIX, MICA, 22pF, soov 
C? CAP, FIX, MICA, l.lOpF, soov 
ca CAP, FIX, MICA, 220pf, soov 
C9 CAP, FIX, MICA, 82pF, 500V 

A3Cl0 CAP, FIX, MICA, 470pf, 500V 

A?ClO CAP, FIX, CER, 0.005µF, 50V 
Cll CAP, FIX, MICA, 240pF, 500V 
Cl2 CAP, VAR, MICA, 8-60pF 
Cl3 CAP, FIX, MICA, 150pF, 500V 
Cl4 CAP, FIX, MICA, 200pF, soov 

ClS CAP, FIX, CER, 0,lµF, 25V 
Cl6 CAP, FIX, MICA, 180pF, soov 
Cl.7 Same as ClS 
Cl8 Same as Cl3 
Cl.9 Same as Cl.4 

C20 Same as Cl2 
C21 Same as C3 

A3C22 Same as C3 
A7C22 U/A 
A3C23 CAP, FIX, CER, 0.022µF, 16V 

A7C23 U/A 
C24 Same as ClS 

A3C25 Same as C3 
A7C25 U/A 
A3C26 CAP, FIX, MICA, 2700pF, SOOV 

A7C26 U/A 

Ll COIL, RF, FIX (RFC), 5001,1H 
L2 COIL, RF, VAR, l.O, 2-l.3.8µ1:1 
13 COIL, RF, VAR, 37.6-56.SµH 
14 Same as 13 
LS COIL, RF, VAR, 6,9-9,4µH 

Manufacturer 

Sprague 

Elmenco 

Sprague 

Elmenco 

Sprague 

Sprague 

Cambion 
Cambion 
Cambion 

Cambion 

Par't 
No. 

CM-05-r-l.Ol.k 
CM-05-E-680k 
HY-520 

CM- OS-E-22Dk 
CM-05-F-lllk 
CM-05-F-22lk 
CM-05-E-820k 
DM-l.5-471.k 

TG- D50 
CM-05-F-241k 
PC-404 
CH-05-F-lSlk 
CM-OS-t-20lk 

HY- 550 
CM-05-F-lSlJ 

HY-425 

CM-06-F-272J 

2952-5 
3387-12 
3387-17 

3387-10 
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6-5 

R<lference 

Designation 

L6 
L7 
Ql 
Q2 
03 

QI!, 
QS 
Rl 
R2 
R3 

RI!, 
RS 
R6 
R7 
R8 

R9 
Rl0 
Rll 
Rl2 

A3Rl3 

A7Rl3 
Rlll, 
Rl5 
Rl6 
R.l7 

RlB 
Rl.9 

A3Yl 
A7Yl 
A3Y2 
A7Y2 

Description 

COIL, RF, VAR~ 3.3-11,.SµH 
Same as Ll 
TRANSISTOR 
Same aa Q1 
Same as Ql 

Same as Ql 
Same as Ql 
RES, FIX, 2.7k±lOt, 1/2 W 
RES, VAR, 100~20\, 3/4W 
RES, FIX, 120k±5\, l/2W 

RES, FIX, lSlc±l0\, 
RES, FIX, lk±lO\, 
RES, FIX, 56±10\, 
Same as R3 
RES, FIX, 12Jc±l O\ , 

Same as RS 
Same as RS 
Sa112e as R4 

1/2W 
l/2W 
l/2W 

l/2W 

RES, FIX, 22±10\, l/2W 
RES, FIX, 470±10\, l/2W 

U/A 
RES, FIX, 33-0ldl0\,l/2W 
RES, FIX, 470±10\, l/2W 
RES, FIX, 330±10\, l/2W 
sa111e as Rl.4 

Same as Rl5 
Same as Rl.5 

CRYSTAL UNIT, 5. 995 MHz 
CRYSTAL UNIT, 5.5 MH2 
CRYSTAL UNIT, 5.555 MHz 
CRYSTAL UNIT, 6.1 MHz 

Manufacturer 

Cainbion 

IRC 

INTNL.XTAL 
IN'fflL,XTAL 
INTNL,XTAL 
INTNL,XTAL 

3387-6 

2N3415 

RC20GF272k 
Type 150 
RC20GF124J 

RC20GI'153k 
RC20GF102k 
RC20GF560k 

RC20GFl23k 

RC20GF220k 
RC20GF47lk 

RC20GF334k 
RC20GF47lk 
RC20GF33lk 

Type CS-700 
Type CS-700 
Type CS-700 
Type CS-700 
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6.5 LIST OF MATERIALS - A4, RF /lMPLlflER 
(REFERENCE FIGI.RE 6-4) 

Refevence P.art 
De.:signe.tion ·nescri_etion Manu:racttlI'er · ·No. 

MCl CAP,VAR, MICA, 1.5-20pF Elmenco PC-402 
A4C2 CAP,FIX, MICA, 470pF, SOOV CM-06-F-47lJ 
A4C3 CAP,FIX, MICA, lSpF, SOOV CM-05-C-150k 
AlfC4 Same as A4Cl 
A4CS CAP,FIX,CER, O.lµF, 16V Sprague HY-450 

A4C6 CAP,FIX, MICA, 910pF, SOOV CM-06-F-911.k 
A4C7 CAP,FIX, MICA, 33pF, SOOV CM-05-E- 330k 
A4C8 Same as AlfCl 
A4C9 CAP, FIX, MICA, 750pF, 500V CM- 06-F-751J 
A4C10 CAP, FIX, MICA, 68pF, soov CM-05-E-680J 

A4Cll Same as A4C7 
A4Cl2 Same as A4Cl 
A4Cl3 Same as A4CS 
A4Cl4 CAP,FIX,CER, O.OlµF, 25V Sprague HY-520 

A4Ll COIL, RF, VAR Delta D63-22-1 
A4L2 COIL, RF, VAR Delta D63-22-2 
A4L3 COIL, RF• VAR Delta D63-22- 3 
A4L4 COIL, RF, VAR Delta D63-22-4 
A4L5 COIL, RF, FIX {RFC), lmH Cambion 2952-6 

A4L6 Same as A4LS 
A4Q1 TRANSISTOR 2N3860 
A'+Q2 TRANSISTOR 2N3856A 
A4Rl RES, FIX, 22k±l0%, l/2W RC20GF223k 
A4R2 RES, FIX, 15k±l0%, 1/2W RC20GFl53k 

A4R3 RES, FIX, l.8k±l0%, l/2W RC20GF182k 
A4R4 RES, FIX, 181<±10%, l/2W RC20GFl.83k 
A'+RS RES, FIX, 4. 7k±l.O%, l/2W RC20GF472k 
A4R6 RES, FIX, 3,91<±10%, l/2W RC20GF392k 
A4Tl TRANSFORMER, IF, 455 kHz Mill.er 2042 
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6.6 LIST OF MATERIALS - AS, IF/AUDIO Hf 

6- 7 

(REFERENCE FIGl.RE 6-5) 

Reference 
Designation 

ASAl 
ASCl 
ASC2 
ASC3 
ASC4 
ASCS 
ASC6 
ASC7 
A5C8 
ASC9 

ASClO 
ASCH 
ASC12 
A5Cl3 
A5Cl4 

ASClS 
ASC16 
ASC17 
ASC18 
ASC19 

ASC20 
ASC21 
ASC22 
ASC23 
ASC24 

A5C25 
A5C26 
A5C27 
A5C28 
ASCRl 

ASCR2 
A5CR3 
ASCR4 
ASFLl 
A5rL? 

ASFL3 
A5fL4 
A5Ll 
A5L2 
A5L3 
ASL4 
ASQl 
A5Q2 
ASQ3 
ASQ4 

Description 

AMPLIFI~R, IC-AUDIO 
CAP, rrx. CER, O.Olµf, 25V 
CAP, FIX, CER, 0.047µF, 16V 
CAP, FIX, CER, O.lµF, 16V 
fine as A5Cl 

Sarne as A5C2 
CAP, FIX, CER, O.OOSµf, lkV 
CAP, FIX, CER, 50pF, lkV 
CAP, FIX, CER, 0.47µF, lOV 

Same as A5C7 
Sarne as ASCl 
CAP, FIX, ELECTRO, 4µF, 15V 
Same as ASC:'I 
Same as A5C3 
Same as A5C3 
Same as A5C3 
CAP, FIX, MICA, 620~F, 500V 
Saine as A5C2 
CAP,VAR,MICA, 90-400pf 

Same dll I\SC2 
Same as ASC9 
Same as A5Cl2 
Game as IISCl. 
Same as ASC9 

CAP, FIX, ELECTRO, 100µF, 15V 
CAP, FIX, CER, O.lµF, 25V 
Same as A5C9 
Same as ASC25 
SEMICOND, DEVICE, DIODE 

Same as ASCRl 
Same ao ASCRl. 
SEMICOND, DEVICE, ZENER, 4,3V 
FILTER, CERAMIC, 455 kHz 
rILT£R, C~RAMIC, 455 kHz 

Same as A5FL2 
Same as A5FL2 
COIL, RF, FIX (RFC), lOmH 
COIL, RF, FIX (RFC}, lmH 
Same as A5L2 
Same as A5L2 
TRANSISTOR 
Same as A5Ql. 
Same as ASQl 
TRANSISTOR 

Manufacturer 

RCA 
Sprague 
Sprague 
Sprague 

Sprague 
Sprague 
Sprague 

Sprague 

Elmenco 

Sprague 
Sprague 

Clevit:e 
C1ev1"te 

J.W',Miller 
Cambion 

Pa7>t 
No. 

CA3020 
HY- 520 
HY-435 
HY-450 

5GA-D50 
5GA-Q50 
HY-330 

T.£- 1151 

TE- l.162 
HY-550 

lN34A 

1N5229A 
TF-OlA 
T0-02A 

70Fl02Al 
2952- 6 

2N3860 

2N3415 
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6.6 cn,fTINUED 

Reference Part 
Desil,!!;'11:ion .. Deiscrie'f:ion · ·Hanu.tacturer No. 

ASQS TRANSISTOR 2N3605 
ASQ6 S81D• as ASQ11 
ASRl. RES, FIX, lOOk±lO\, l/2 W RC20GF104k 
ASR2 RES, FIX, 4.7ktlO% , 1/2 W RC20GF472k 
A5R3 RES, FIX, lOk:!:10%, l/2 W RC20GF103k 

ASR4 RES, FIX, 3.9kUOt, l/2 W RC20GF392k 
ASRS RES, FIX, lktlO\. 1/2 W RC?OGF102k 
ASR6 RES, FIX, 56kUO%, 1/2 W RC20GF563k 
A5R7 Same as A5R3 
ASR8 Same as A5R4 

A5R9 Same as ASRS 
ASRlO RES, FIX, 82k±l0%, 1/2 W RC20GF823k 
ASRll Same as ASR3 
A5Rl2 Same aa ASR4 
ASRl3 RES, FIX, 470:!:10\, l/2 W RC20GF472k 

A5Rl4 RES, FIX , 220k~l0\ , 1/2 W RC20GF224k 

ASR15 RES, FIX, l2k±l0%, 1/2 W RC20GF123k 
A5Rl6 RES, FIX, 22k:!:10%, 1/2 W RC20GF223k 
ASRJ.7 RES, FIX, &+7k:1:10\, 1/2 W RC20GF&+73k 

ASR18 Same as ASR17 

ASRJ.9 s-c ao ASR3 
ASR20 RES, FIX, 100:1:10\, 1/2 W RC20GF10lk 
ASR2l SalJI& as ASR3 
ASR22 RES, FIX, 1.2k±l0%, 1/2 W RC20GF122k 

A5R23 RES, FIX, 3. 3k±l0%, 1/2 W RC20GF332l< 

A5R24 RES, FIX• 220:UO\, 1/2 W RC20GF22lk 
ASR25 RES, FIX, lM±lO\, l/2 W RC20GFlOSk 

ASR26 RES, FIX, Sl0kt5%, 1/2 W RC20GF514J 

ASR27 RES, FIX, 0.68±10%, 2 W IRC Type BWH 

ASR28 Same as ASR2 

ASR29 Same as ASR20 
ASR30 Same as ASR2 
ASTl TRANSFORMER, AF TRIAD TY-48X 

D93-83 
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6.7 LIST OF MATERIALS - A&, POWER ftM>LIFIER 
(REFERENCE FIGURE 6-6) 

Reference Par>t Designation · Descrlftion Manufacturer No, 

A6Cl CAP , FIX , C£R. O.OOlµF, l.JcV Spra.gue SGA-D10 A6C2 CAP, FIX, CER, 0.1\JF, 16V Sp-rague HY- 450 A6C3 Same as A6C2 
A6C4 CAP, FIX, CER, 0,01\JF • 25V Sprague HY-~20 
A6C:i Same as A6C2 
A6C6 CAP, FIX, CER, O.Ot47l1F, 16V Sprague C069B160H473H A6C7 Same as A6C6 
A6C8 Same as A6C6 
A6C9 CAP, FIX, CER, 0. 22).IF, lOV Sprague HY-325 A6Cl0 Same as A6C2 

A6Cll Same as A6C2 
A6Cl2 Same as A6C4 
A6Cl3 Same as A6C2 
A6CRl SEMICOND. DEVICE, DIODE 1N5059 A6CR2 SEMICOND. DEVICE, DIODE 1N38A 
A6Ql TRANSISTOR 2N3415 A6Q2 TRANSISTOR RCA 2N263J. 
A6Q3 Same as A6Q2 
A6Q4 TRANSISTOR 2N3391 AGQS Same as A6Ql 
A6Rl RES, FIX, 33k±lO%, 1/2 W RC20GF333k A6R2 RES, FIX, 12k±lO\, 1/2 W RC20GF123k 
A6R3 RES, FIX, 820±10%, 1/2 W RC20GF821J< A6R4 RES, FIX, 56:aot, 112 w RC200F560k A6RS RES, FIX, 120±10%, l/2 W RC20GF12lk 

A6R6 Same as A6RS 
A6R7 RES, FIX, 560±10%, 1/2 W RC20GF56lk 
A6R8 RES, FIX, 1± 5%, l/2 W RC20GFlROJ 
A6R9 Same as A6R8 
A6RJ.O RES, FIX, 330±10%, 2 W RC42GF3311c 
A6Rll RES, FIX, 120k±l0%, 1/2 W RC20GF124k 
A6Rl2 RES, FIX, lkt.J.0%, 1/2 W RC20GF102k 
A6Rl3 RES, FIX, 1. 5kt5% • 1/2 W RC20GF152J 
A6Rl4 Same as A6Rl3 
A6Rl5 RES, FIX, 470k±l.O!s, l./2 w RC20GF474k 
A6Rl6 Same as A6Rll 
A6Rl7 RES, FIX, l.2ktlO%, l/2 w RC20GF122k 
A6RJ.8 Same aS A6!U7 
A6Rl9 RES, FIX, 10tlO%, 1/2 W 
A6R20 RES, FIX, 5,6ktlO\, 1/2 W RC20GF562l< 

A6R21 RES, FIX, 6.8k±lO%, 1/2 W RC20GF682k 
A6Ll COIL, RF, FIX, l.8 mH Delta D63-26- l 
A6Tl TRANSFORMER, RF, INPUT Delta D63-27- l 
AfiT2 TRANSFORMER, RF, OUTPUT Delta 063-27-2 . 
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