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Figure 1. The Hammarlund CSB IOOTR
 

Commercial Single Sideband Transmitter-Receiver
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SAFETY NOTICE 
!-,' 

This equipment employs voltages which are dangerous 

and may be fatal if contacted by servicing personnel. 

Extreme caution should be exercised when working 

with the equipment. 
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THE HAMMARLUND MANUFACTURING COMPANY 

STANDARD WARRANTY 

The Hammarlund Manufacturing Company, warrants this equipment to 
be free from defects in workmanship and materials under normal and 
proper use and service for the uses and purposes for which it is de­
signed, and agrees to repair or replace, without charge, all parts there­
of showing such defects which are returned for inspection to the Com­
paBY'(s.fac~()ry, transportation prepaid, within a period of 90 days from 
date of delivery, provided such ins pection dis closes to the satisfactiolJ. 
of theCom.pany that the defects are as claimed, and provided also, that. " . 

the equipment has not been altered, repaired, subjected to misuse, neg­
ligence or,a.ccident, or damaged by lightning, excessive current or other.. 

. . . . 

wise, or had its serial number or any part thereof altered, defaced, or 
removed. Tubes shall be deemed tobecovered by the manufacturer's 
standard warranty applicable thereto, and such items shall be and are 
hereby excluded from the provisions of this warranty. Pilot lamps and 
fuses are not guaranteed for length of service. 

Except as herein specifically provided, no warranty, express or implied, 
other than that of title, shall apply to 2.ny equipment sold hereunder. In 
no event shall the Cor.npany be liable for damages by reason of the failure 
of the equipment to function properly or for any consequential damages. 

This Warranty is valid for the original owner of the equipment, and is 
contingent upon receipt of the Warranty Regist:.-ation Card by the Com­
pany. No equipment shall be returned to the factory for repairs under 
warranty unless written authorization is obtained by the Company, and 
the equipment is shipped prepaid by the Owner. The Company maintains 
Authorized Service Stations, names and locations of which will be sent 
upon request of the owner. 

The Hammarlund Manafacturing Company 
A Giannini Scienti£ic Co. 
53 West 23rd Street, New York la, N. Y. 

Export Department: 13 East 40th Street, New York 16, N. Y. 

The policy of the Hammarlund Manuf2.cturing Company, is one of contin­
ued improvement in design and m::lnufacture whenever and whereever 
possible, to provide the highest· : ',><~le quality and performance. Hence 
specifications, finishes, etc. are subject to change without notice and 
without assumption by Hammarlund of any obligation or responsibility 
to provide such features as may be changed, added or dropped from pre. 
vious production runs of this equipment. 

DO NOT MAKE ANY RETURNS 'WITHOUT AUTHORIZATION FROM 
EITHER NEW YORK OFFICE OR FACTORY. ALl.... AUTHORIZED 
RETURNS SHOULD BE SHIPPED TO FACTOR Y, HAM MAR LUND MAN­
uFAcTuRING CO., MARS HILL, NORTH CAROLINA. DO NOT SHIP 
TO NEW YORK OFFICE. 
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TECHNICAL SUMMAR Y
 

TRANSMITTER SPECIFICATIONS
 

Operating Modes 

SSB (A3A) Single sideband with suppressed carrier 

AM (A3) Single sideband with reinserted carrier 

CW (A 1) Single sideband keyed tune 

Frequency Range 

6 Preset channels (standard ranges): 

1 Channel - 2 to 3 MC/S range 

2 Channels- 3 to 7 MC/S range 

2 Channels- 7 to 18 MC/S range 

1 Channel - 15 to 30 MC / S range 

Temperature Range 

Type of Operation 

Simplex: 

Push-To- Talk (PTT) 

Voice Operated Keying (VOX) 

Antenna Requirements 

Recommend nominal 50 to 100 ohms impedance at feed point. 

Internal loading coil permits matching to most random 
length radiators of not over 1/4 wave in length at the 
highest operating frequency. 

viii 
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Power Source 

115/230V ~ 25% 50/60 CPS, single phase 

350 watts maximum 

Tramt:mitter.Power.qutput 

CW/SS~ - 100 watts PEP 2 to 15 MC 

75 watts PEP 15 to 30 Me 

AM - 25% of SSB PEP Valves-

Frequency: Stability 

0.0002% Temperature controlled c:rystal ovens 

Transmitter Distortion 

Distortion products -35 DB (Two tone test) 

Spurious radiated products -.60 DB below maximum power 

Sideband suppression --50 DB minimum 

Carrier suppression -40 DB minimum 

Speech Band width 

300 CPS to 2600 CPS.;. 3DB 

• i (;' ~ ("; : 
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RECEIVER SPEGIFlCATIONS 

Sensitivity 

GW ISSB Better than o. 5 microvolts at SIN ratio or-TO DB 

AM Better than 1. 0 microvolt at SIN ratio of 10 DB 

Selectivity 

2. 6 KC at 6 DB points 

4. 0 KG at 50 DB points 

Frequency Stability 

0.00020/0 Temperature controlled crystal ovens .. 

IF Rejection 

- 60 DB Minim um 

~>" l, 
./' ~ .. -~ 

Image and Spurious Rejection 

2 to 10 -60 DB Minimum 

10 to 30 MC -40 DB Minimum 

AGG 

Within 6 DB for inputs·of 10 to 100,000 Microvolts 

Audio Out put 

1.5 watts with less than 10% distortion 

+ 10 dbm to 600 ohm line 

x 
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.'.,. 

MECHANICAL SPECIFICATIONS 

EQUIPMENT 
'i'n ,.,'

Size··· 

Weight 

155# Net 

DOMESTIC PACK 

Size 

26.25" H. x 26" W. x 24.5" D. 

Weight 

175# Gross 

158# Legal 

OPTIONAL ACCESSORIESAVAlLABLE 

Item 

Remote Antenna Tuher
 

Selective Calling Encoder
 

S~lective Receivinp Decoder
 

Lower Sideband Crystal Filter
 

Remote Desk Set
 

Extended Remote Control
 

Monitor or Duplex Receiver
 

Teletype Adapters
 

xi. 
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, .. ,;." 'SECTION I 

GENERAL DESCRIPTION 

.i. 1: SCOPE - This technical manual contains the theory of operation, instructions 
for installation, operation and maintenance' of the CSB IOOTR transmitter-receiver 
hereafter referred to as the transceiver. The transceiver was designed and built 
by the Hammarlund Manufacturing Company, 53 West 23rd Street. New York City. 

1.2 PURPOSE - The CSB IOOTR is a compatable SSB/AM transc;eiverdesigned to 
transmit and receive either single sideband (SSBL amplitude moq,Wate.d(.A.M), or 
interrupted continuous wave (CWL on anyone of six preset channelsw'i.t;hin a fre­
quency range of 2 to 30 megacycles per second (MC IS)". The nor.mai ,distr:ibution 
of channel selection versus frequency is as follows:, 

- • ~ '"' •>.­

1 channel within the 2 to 3 MC/S:r;a,nge , 
2 channels within the 3 to 7 MC/S range 
2 channels within the 7 to IS' MC /S range 
1 channel within the 15 to 30 MC/S range 

. . ",. 
The transceiver was designed to be operated from a fixed site.whe.re ,a po!,er . 
source of either 115 V or2 30V, 50/60 CPS at a level of 350 'Natts (induct~ve load) 
is available. The transceiver has built-in circuitry ~hicB'p~rtpits~)audlbleand 
visual signalling plus intercom functions between optional remote operating posi­
tions and the local position. A telephone line termination enah1el; the,e:~SB100TR 
to be remotely'controlled over a telephone line up to 10 miles long. Push-to ....talk 
or voice operated control of the transmitter is available by a selector .switch on 
the front panel. .' '., 

1.3 EQUIPMENT SUPPLIED 

Transceiver r , 

AC test cable 
Multi conductor test cable 
Handset 
Instruction Manual 

1.4 REQUIREMENTS FOR USE 

Power Source - I15V or 230V. 50/60 CPS, single phase 
Antenna - Not over 1/4 wavelength long at. highest operating frequency 
Antenna Connector - PL 259 
Ground Connection 

ManualsPlus.com
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1.5 BRIEF DESCRIPTION OF EQUIPMENT - The CSBlOQTR transceiver is a self 
contained transmitter and receiver for operation on anyone of six preset frequen­
cies within the 2 to 30 MC/S range. The unit is of rack and panel construction and 
completely self-contained. It consists of two identical size chassis with intercon­
nection wiring provided in the cabinet. The upper deck contains the RF. portion 
of the transmitter and receiver and also that portion of the audio circuitry that is 
common to both transmit and receive. The lower deck contains the power supplie~ 

audio9utput stag~s.VOX circuits and intercom, signallin,g and selection switches. 
Test cables ,supplied with the equipment permit ease of maintenance. The trans­
mitter and receiver functions are shown in the systems Block Diagram, Fig. 2. 

A crystal filter is utilized to eliminate the undesired sideband for both single side­
band suppressed carrier and single sideband with reinserted carrier transmission 
andcompatc,Lble reception., Ease of operation is assured by prQviding all operating 
cOhtr'Qls an~in(liicators on thefront panel ofthe unit.' Built~incircuitry permits 
r~~g~alliI:\g and. intercom functions hetween up to three optional remote desk sets 
and	 the transmitter position. A telephone line termination enables the transceiver 
to be remotely controlled over a telephone line up to 10 miles in length by push-to­
talk or voice operated control. 

Other features include a.compression amplifier, a: squelch circuit to permit re­
ceiver muting during standby operation, an automatic impulse noise suppression 
IF limiter with 15 DB noise reduction for SSB; an audio noise limiter for AM, and 
selection of loudspeaker or earpiece audio at the transceiver location. Increased 
reliability and efficiency are insured by the exclusive use of silicon diodes recti ­
fiers in the power supply. 

1.6 ADVANTAGES OF SINGLE SIDEBAND SUPPRESSED CARRIER COMMU~ICA­
T10NS;c"" 
J~) The radio frequency spectrum is more efficiently used due to the transmis-' 
.	 '.' sion of only the reduced carrier and one sideband, resulting in 1/2 the band 

width requirement of AM equipment. 

(b)	 The power required to transmit a single sideband signal is approximately
 
one-eighth of the power required to transmit a conventional AM signal of
 
equivalent effectiveness, making a 100 watt PEP single sideband signal equal
 
in effectiveness to an 800 watt AM signal. In addition, transmission occurs
 
only when modulation is present, greatly reducing the average power drain.
 

(c)	 The narrow band width of single sideband provides not only an improvement 
in the signal to noise ratio, but also minimizes the possibility of interference. 

(d)	 A high degree of privacy is inh!3rent for single sideband transmission since
 
ordinary home-type shortwave receivers used in the reception of AM.will not
 
respond to single sideband.
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FIGURE 2 
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L.-__	 TRANSMITTING 
ANTENNA 

FIGURE 3:	 The components of a radio signal travel along
 
the earth's surface (ground wave); through the
 
troposphere (space wave), and into the iono­

sphere (sky wave). Diagram not drawn to scale.
 

~. 
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1.7 SYSTEMS OPERATION - The versatility of the CSBlOOTR transmitter-receiv­
er makes it usable in pr<;l.ctically any. SSB, AM, CW, or R T TY system. It is pos­
sible to :sw·itch·from one mode of transmission and reception to another immedi­
ately by the use,?,! th~ provided front panel controls. The transmitter can be used 
as an exciter fo:r a ~~near poweramcplifier if higher power is desired. Formaxi­
mum communications reliability, it is recommended that the following section on 
propagation be thoroughly studied. 

1.. 8 HIGH-FREQUENCY RADIO PROPAGATION - One of the most fascinating as­
pects of R~dio Comm!J.nications is the radio wave and its relationship with the sky, 
earth 'andthe sun of our solar system. For..reliable communications it is tleces­
sary to take into consideration all factors effecting the radio wave in determining 
the desired operating frequency. A thorough analysis of the fo1l0wing paragraphs 
on propagation will insure ~aximum communications reliability when using the 
CSB100TR•. 

(a)	 Modes of Propagation: When a radio wave, or signal leaves' an'antenna it pro­
pagates, or travels simultaneously along the' ground and through the atmos­

..	 'phere: The component that travels in the lower atmosphere is called -the 
SPACE or TROPOSPHERIC WAVE, and the component that travels upward 
into the earth's upper atmosphere is called the SKY or IONOSPHERIC WAVE. 
How far each component or the signal travels depends on many-factors, such 
as the power of the transmitter, the transmission frequency, the type of ter­
rain and the electrical characte~istics of the earth's atmosphere. The var­
ious signal components· are shown in Fig. 3. 

In the HIGH-FREQUENCY (HF.) range ?f the radio spectrum (3 to 30 mcs), 
the ground and space wave components of the radio signal travel ,relatively 
short distances (generally not exceeding 'severai dozen miles), and CANNOT 
be used for efficient long -distance communications~ However, ,the sky wave 
component, which is radiated at oblique angles to the earth 's surface, travels 
to very great distances. The CSBlOOTR transmitter.;.receiver is, designed to 
provide long-distance HF. communicati.?ns by mean.s of the sky wave signal. 

(b)	 The Ionosphere: In Fig. 3, the sky wave component of the radio signal is 
seen leaving the antenna at an oblique.angle. The signal travels along a 
straight line in an upward dir.ection until it reaches a region of electrified 
air beginning at approximately 30 miles. This region is called the IONO­
SPHERE, and extends to beyo~d 300 miles above theearth's surface. 

The Ionosphere is formed primarily by ultraviolet and other radiation emit­
ted by the sun. As this radiation sweeps through space, it causes rarefied 
gases which exist in the earth's upper atmosphere to become electrified in 
a. physical process called IONIZATION. Ionization converts the air in the 
upper at.mos phere into a partial electrical conductor, capable of "reflecting" 
HF. radio waves over great distances~'in somewhat the same manner as a 
mirror reflects light. 
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There are several r,egi9tl:s of ·pronouncedionization existing between'approx. 
m:ate1y 30 and 3001 miles .abovetheearth. Ea.<:h. region, or layer, overlaps 
to some extent, forming a continuous but non-uniformly ionized area with at 
least four levels of peak intensity, designated D, E> F 1 and FZ. 

The D layer is nearest the earth and is the "least ionized. The Elayer is next 
in height and degree of intensity, while the F t" and FZ layers are the highest 

" ,,: and 'm'os;t intensely ionize<i regions of the ionosphere. Most long-distance 
HF. radio communicati()~stakepiace/bY means of t:h~F layers, althou h:at 
times reflection may also take place from the E layer. The structure of the 
ionosphere is depicted in ~ig. 4. 

(c) Sky Wave Propagation: On entering the ionosphere, a radio wave imparts 
electromagnetic energy to the minute particles of electrified gas existing 
in this region of conducting air, causing them to move. As shown in. Fig. 5, 
the velocity of the particles conveying the radio wave through the ionosphere 
increases as the ionosphere. becomes more dense. Instead of continuing on 
in a straight line, the waveis line of travel is gradually bent, or REFRACTED 
by; the cha.nges in velosity am;l density, and eventually the signal may: be di­
rec7te"dl;do.-wnward towards ,the earth again. Although this process is known' 
technioally as REFRACTioN, it is more often referred to as REFLECTION• 

. ., " .. ' . 

Radio signals reflected,b;ythe E layer strike the surface of the earth again 
at distances up to approximately 1300 miles from the transmitters. Signals 
reflected from the hi3her, more intense F layers, may strike the earth at 
distances up, toapp;r."oxitpately Z400 miles ~romthe transmitter. This is 
called SING LEH9P p;ropagation~ At the point where the signal strikes the 
ground, it tl)ay be re.f1ected upwards again, and the journey through the io­

. nosphere and back to e.ar.th may be repeated many times before the signal 
dies, out~· rI,igh frequency, radio signals can be transmitted to any point in the 
world by means of succ,~ssive reflections between the ground and the iono­
sphere.; This is called MULTI-HOP propagation, and usually takes place by 
way of the F layers. 

In long -distance communication involving one or more hops. radio Waves nor. 
mally follow the great circle path, which is the shortest distance between 
transmitting .and ;r.-ece.iving locations. Fig. 6 depicts a typical example of high 
freql,lency propagatio~•.. Close to'the transmitting antenna the ground and 
space wave components of the signal are received strongly. The signal 

: strength drops Qff as the distance from the transmitting antenna increases, 
and at several dozen miles away both components are too weak. to be received. 

Beyond the limit of ground and space .wave reception lies a zone of silence 
'in which the signal cannot be heard. ". This is called the SKIP ZONE. Then, 
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SUMMER DAY WINTER DAY . WINTER 8 
SUMMER NIGHT 

FIGURE 4;	 Relative positions of ionized regions and their day-night and 
seasonal variations. High-frequency communication is pos­
sible by single - hop E layer reflection for distances up to 
approximately 1300 miles) and by single - hop F layer re­
flection for distances up to approximately 2400 miles. Com­
munication beyond 2400 miles is by way of multi-hop propa­
gation. Diagram not drawn to scale. 

ManualsPlus.com

https://www.manualsplus.com/


."'. 

.& ~~~ . 
.TRANSMITTING RECEIVING ... :/::,;,
ANTENNA ANTENNA 

FIGURE 5: Reflection of high-frequency radio waves from the ionosphere. As wave 
front enters region of ionized gas, velocity of upper portion of wave (1) 
increases over that of lower portion (2), causing wave front to bend. 
Eventually, the wave is reflected back to earth over considerable dis­
tances. Angle itA II is called the wave angle, or angle of radiation. 
Diagram not drawn to scale. 
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FIGURE 6:	 Typical example of high-frequency propagation. Fa is frequency 
above the MUF, which penetrates ionosphere. Fb is frequency be­
low the LUF. which is absorbed completely in ionosphere. Fe is 
frequency between MUF and LUF. F c' is multi-hop reflection of Fe. 
Diagram not drawn to scale. 
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at a still greater distance, a strong signal suddenly is received again. This 
is where the sky wave component of the signal first returns to earth after be­
ing	 reflected from the ionos phere. This distance between the transmitting an­
tenna and this point is called the SKIP DISTANCE. Continuing along the great­
circle path from this point, the signal gradually weakens with distance. Often, 
as a result of multi-hop propagation, the sky wave signal may be received for 
thousands of miles beyond the skip distance, depending upon the power of the 
transmitter. Skip zones, except for the initial one, seldom develop during 
multi-hop propagation, since the radio energy is so widely dispersed by the 
many reflections. 

The range of frequencies reflected between two given locations is limited pri ­
marily by the state of the ionosphere. For a given degree of ionization, there 
is both a maximum and a minimum frequency that will be reflected. Frequen­
cies ABOVE the maximum will penetrate the ionosphere, while frequencies 
BELOW the minimum will be absorbed entirely within the ionosphere. In 
either case, the signal will not return to earth, and communication will not be 
possible between both points. 

The	 highest frequency that the ionosphere will reflect between two points is 
called the MAXIMUM USABLE FREQUENCY, or MUF. The lowest frequency 
is called the LOWEST USEFUL FREQUENCY, or LUF. 

(d)	 Variation in the Ionosphere: When a radio signal enters the ionosphere it will 
be either reflected back to earth, penetrate through and be lost in outer space, 
or be so weakened that it dies out. The effect of the ionosphere on the signal 
depends primarily upon the frequency of the radio wave, the angle at which it 
leaves the antenna, and the degree of ionization. Strongly ionized layers will 
reflect higher frequencies than will weakly ionized layers. Since ionization is 
dependent primarily upon the effects of the sun, changes in the position of the 
earth with respect to the sun (due to rotation and revolution), cause corres­
ponding variations in the ionosphere. The intensity of ionization, and hence 
the degree to which radio waves are reflected, varies considerably from day 
to night, from summer to winter, and geographically. 

The ionosphere is strongest during the hours of daylight when the D, E, F l' 
and FZ layers exist. During the hours of darkness, the ionosphere over the 
part of the world in the sun's shadow weakens considerably. The D and E 
layers disappear almost entirely during the night, and the F 1 and FZ layers 
merge into a single, weaker F layer. LOWER frequencies must be used dur­
ing the hours of darkness than during the daylight hours. If the same high­
frequencies were used, the signal would penetrate the weakly ionized night­
time layers, and not return to earth. 
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In the northern hemisphere the ionosphere is generally stronger during the 
daylight hours of the winter months, when the sun is nearer the earth, than 
during the summer. Frequencies used during the daylight hours of the winter 
months are usually considerably HIGHER than those used during any other sea­
son. On the other hand, the nighttime ionosphere is stronger during the sum­
mer months than during the winter, because of the shorter period of darkness. 

The	 ionosphere is considerably stronger in tropical regi()ns, where the sun is 
more directly overhead, than in temperate or polar regions. Higher frequen­
cies	 can generally be used for transmis sion to tropical areas than to other re­
gions of the world. 

The	 heights of the D, E, and nighttime F layers remain relatively constant 
throughout the year. The center of the D layer is approximately 40 miles 
above the earth's surface, the E layer's average height is approximately 70 
miles and the peak intensity of the F layer is located at approximately 175 
miles. The daytime F 1 and F2 layers, on the other hand, vary from season 
to season. During the summer months the layers are at their highest levels, 
with	 the center of the F 1 layer at approximately 175 miles and the peak inten­
sity	 level of the F2 layer at approximately 240 miles. During the daylight 
hours of the winter months, the center of the F 1 layer drops to approximately 
140 miles above the earth's surface, and the F2 layer's level of peak intensity 
drops to approximately 175 miles. These variations in layer heights are 
shown in Fig. 4. 

(e)	 The Sunspot Cycle: In addition to the regular variations in the ionosphere dis­
cussed above, there is also a long -term change as sociated with sunspots. 'The 
exact nature of sunspots are not known, but they are thought to be solar storm; 
in the gases which make up the visible surface of the sun. When viewed thru 
a telescope, they appear as groups of black spots on the sun's surface. the 
diameters of which are often many times that of the earth'S. 

Scientific studies conducted during the past thirty-five years have shown tl:l.at 
sunspots are an indication of the general level of ultraviolet energy radiated 
by the sun. When sunspots are numerous, the sun radiates large amo\].nts.qf 
ultraviolet energy, and consequently the earth's atmosphere is ionized"i'nten­
sely. When there are few spots on the face of the sun, ultraviolet radiation de­
creases and the ionosphere weakens considerably. 

Telescopic records kept almost daily since the eighteenth century, show that 
the number of sunspots varies throughout a cyclic period of approximately 
ELEVEN years. At a peak of a sunspot cycle, there are as many as several 
hundred spots seen on the sun's surface, while towards the end of a cycle. 
several months often pass without a spot visible. Fig. 7 shows the progress 
of the latest sunspot cycle which began in 1954 and reached a peak early in 
1958. Sunspot activity is now declining towards a minimum, and the iono­
sphere during the next few years (to approximately 1967), will be considerably 
weaker than it was during the period 1957-1961. 
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FIGURE 7:	 T.he present sunspot cycle began in 1954, reached a peak 
of 201 during early 1958, and is now declining towards a 
minimum which is expected to occur during early 1965. 
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(f)	 -Ionospheric Absorption: Ionospheric. a:'2ilorptioncil.n,beJQoked:~po~,as e 1ectri ­

cal.friCtion•. : !tcauses,at:adiQ'signa1: to become weaker as}he.sign~lpas.s~S
 

through "the iono.sphere.
 . ' ..:. 

As the electrified particles of air.convey a radio wave through theionosph'ere 
. they collide with much larger gas mo1ecllles which are also present•. During 
these collisions the particles lose some .of. the energy originally t~ans£:erred to 
.them by the radio wave, causing:the signal toetnerge from t-he {cH'lospher'e 
we.aker,instrength than when it entered. How much signal strength'is lost as 
a'result of ionospheric absorption depends on the number·of collisions (wJ;1tch 
is a function of frequency), the length of time during which the wa~e; remai.ns 
in the ionosphere (which is a function of thedlstallce between tl"~nsmitt~:r and 
receiver), and the degree of iqni~ation. .~onos.phefic apsorptionva1i;es 'INVER­
~ELY as the square of the frequency; the HIGHER theJrequency, th~ less the 
absorption, and the stronger the signah Abso~ption varies DlRECTLYwith 
the leng·th of the circu.it, .- ~helongerthe distance, the.GREATER ~tl1ea.blilorp­
tion	 and,. the weaker the signal. . ". -. c­

. '·"c 

Ionospheric absorption also varies with the time of day, season of the yea.:r, 
geogr'aphicaUy,andrwitp. tbe sunspot cycle.c During t~e daylight h9ur~,ap­
sorptionismaximutl1 1 peaking, arol1nd nOQnt~me and dependinggen~raUyonthe 
zenith angle oithe sun. Absorption is minimum at night, when the earth is in 
the sun's shadow•. Seasonally, absorption is greatest during the sun:mer, whEn 

..	 the sun is more nearly overhead.' It is als.o moreintellse in. tropical areas, 
and in belts around both polar regions, than i~ te~pera.te zones. There is also 

,I·	 .. . " 

evidence to indicate that absorption is greater when there are many sunspots 
and	 less intense when few spots appear on the face of the Bun. 

. . . . ,	 ~ ;, 

(g)	 Fading: The ionosphere is not like a perfecUysmootb :r:eflecting surfac~, but 
is variable and subject to movement at any given.time or place. This causes 
the strength of a downcoming sky wave signal to change constantly, sQQ1etimes 
rapidly, sometimes slowly, causing distortion and..variations in signal ampli­
tude. Fading is nearly always present on a sky wave signal, in a greater or 
les sdegree.' . 

1:'he most general kindo! fading is called INTERFERENCE fading.·-It results 
from-radio waves reaching the'receiving antenna by travelling different paths 
through the ionosphere." As a result of vertical" movements in the'{onosphere, 
or by>refiection oithe signal from different. layers, some of thewaves.arriv­
:ing at the receiving antenna may reinforce'~ach other, while others, arriving 
completely olit of phase, will cancel each other entirely. This causes ithe 
strength of the received signal to fluctuate considerably from instant<tc>dnstant. 
Interference fading is generally RAPID, with the duration between fades usually 
measured ill seconds or fractions of a second.· .This type 'of fading can often 
be reduced by RAISING the transmissionfrequencysev,eralmegacycles. 
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Much SLOWER fading rates, with the duration between fades on the order of 
minutes or longer, are caused by ABSORPTION fading and SKIP fading. Ab­

.. :s~rptiQn £a91ng results from short-time variations on the amount of energy 
lost because' of absorption in the ionosphere. These changes occur rather 
slowly with the result that the fade occurs at a slow rate. Absorptionfading 
is most prevalent during the sunrise and sunset periods, and can often be re­
duced by ,~AI~ING the transmission frequency several megacycles during the 
daylight hours, and LOWERING the frequency during the hou.rs of darkness. 
Skip fading is a condition that exists just at the edge of the skip distance. Here 
slight change,s in the height or density of the ionosphere may cause the sky 
wave signal ,to skip back and forth over the' receiving location. The duration 
between fades may be several minutes, and the fluctuations in signal strength 
may vary as much as 60 decibels. Skip fading can generally be reduced or 
eliminated by lowering the transmission frequency by several megacycles. 

Frequently short-time variations in the ionosphere cause fading conditions 
which are different for waves oionly slightly different'frequencies. For ex­
ample, in the case of a voice-rt;lodulated transmission, the sidebands and car­
rier may not be propagated in the same relative am'plitudes and phases they 
had when transmitted~ This effect, known as SELECTIVE fading, can cause 
severe distortion of the signal~ This distortion is most marked on amplitude 
modulated signals, and is particularly proriounced in the transmission of 
music. It is possible to reduce the effects of selective fading by the use of 
single sideband transmission, and by LOWERING the transmission frequency 
by several megacycles. 

The CSBlO O.TR transmitter-receiver has been designed to minimize the 
effects of fading. The single sideband transmission characteristics of the 
CSB 100TR reduce the distortion caused by selective fading, while the ~ffi­
cient automatic. gain control circuit in the receiver reduces the variations due 
to interference and other types of fading. Fading can also often be reduced 
further by changing frequency either upward or downward by several mega­
cycles. 

(h)	 AbnormalIono'spheric Behavior:. From :tim~ to time. disturbances occur in \ 
the ionosphere which upset the normal. behavior of this region. These distur­
bances fall in'to two categories - the IONOSPHERIC 'STORM and the SUDDEN 
IONOSPHERIC DISTURBANCE, or SID. Ion.ospheric storms may either de­
velop gradually or commence suddenly,. and may continue from one or two 
days to almost a wee.k. The SID, .on the othe~hand, commences suddenly, 
and lasts for about twentyminutes to an hour or two, but rarely longer. Al­
though(mets;lortg':~ermand the'other short-term, both types of disturbances 
are similar iii that they disrupt high-frequency communication by causing 
a drastic increase in ionospheric a'usorption, violent fading, and a severe 
decrease in the capability of the ionosphere to reflect sign~ls. Under extreme 
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conditions, the combination of a weaker ionosphere and increased absorption 
may result in a radio blackout. During such periods it becomes impossible 
to maintain high,.;frequency radio communications with matlY areas of the 
world, and often even background noise disappears giving the impression that 
the receiver is"dead". 

In temperate and polar regions, auroral display1s are often associated with 
severe ionospheric .disturbances. Auroras play hayoc with high-frequency 
radio commlmicationsby acting as an electronic screen, shielding transmis­
sions from passing througll. The presence of auroral effects on HF. signals 
can be detected frequently by a characteristic FLUTTER fading. This unique 
fading component consists of a low frequency flu.fter of from 100 to 1000 
cycles per second which the aurora superimposes on the carrier. During in­
tense auroral displays, this fading component is generally strong enough to 
render signals unintellig'ib~e. A similar type ,of flutter fading, believed to be 
associated with the electrojet, is often observe<:i in equatorial regions, espec­
ially during a period of several hours after sunset. 

(i)	 WWVand WWVH Propagation Transmissions: The National Bureau of Stand.. 
ards radio stations at Beltsville, Maryland (WWV) , and at Maui, Hawaii 
(WWV'}:U" broadcast descriptions of the latest propagation conditions, as well 
as short-term forecasts several hours in advance.' These broadcasts consist 
of a letter and a number, transmitted every half hour in Morse" Code. The 
letter is a description of current radio quality, in terms, either of N for NOR­
MAL co~ditions, U for UNSETTLED conditions, and Vi .tor DISTURBED con­
ditions. The number is the forecast for the following six-hour period. It is 
given in terms of a quality index, as follows: 

1- Useless 4- Poor to fair 7- Good 
Z- Very poor 5- Fair 8- Very good 
3- Poor . 6-Fair to good .. , 9- Excellent 

Thus, a broadcast of W 3 would mean that conditions at present are disturbed 
and are expected to be poor during the next six hours. 

The	 WWV transmissions, which are mainly for trans-Atlantic HF. radio cir ­
cuits. are broadcast on Z. 5, 5, 10, 15, ZO and Z5 mcs at 19 l/Z and 49 l/Z 
minutes past every hour. The WWVH transmissions, which are mainly for 
trans-Pacific circuits, are broadcast 9 and 39 minutes past each hour, on 
5, 10, and 15 mcs. Additional information concerning these transmissions, 
as well as other propagation services available, can be obtained from the Cen­
tral	 Radio Propagation Laboratory, National Bureau of Standards, Boulder, 
Colorado. 

(j)	 The Antenna and Propagation: In order to achieve optimum high-frequency 
radio communications, it is very im~ortant that the antennas at circuit ter­
minals be designed to take into account certain parameters of sky wave pro­
pagation. 
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The energy radiated in the horizontal plane of the transmitting antennas 
should be concentrated on the azimuthial b.earing corresponding to the great 
circle path between ,terminals of the circuit. The receiving antennas also 
should"be~lignedaccordingly. In the vertical plane, the angle that the wave 
makes with a tangent to the earth as it leaves the antenna is called the wave 
angle, or angle of radiation. The optimum angle of radiation is determined 
by the distanceb'etween Circuit terminals, and the height at which the wave 
is re£lectedbythe ionosphere. The. ,transmitting antennas should be designed 
to concentrate as much energy-as possible in the optimum range of wave an­
gles-fot the circuit. A rangeof:wave angles .is specified rather than a single 
value since the optitr:umj wave angle will vary from day to night and season­
ally as the height cf the reflecting layer changes. The receiving antennas 
also shcmld be designed to receive the greatest amount of energy within the 
optimum:range of wave angles;~, 

Forh'1ostty,pe's'<.'f:antenrtas,' energy can be. concentrated within the optimum 
range of wave angles '9y adjusting the height of the antenna above ground. Gen­
erally, the higher the antenna above ground, the lower the wave angle. Ref­

"erence shoUld be made t6 the Antenna Section of this manual for additional inr 
formation. 

The following chart shows the approximate value of optimum wave angle for 
various transm'ission distances: 

Optimum' Wave 'Angle, Chart
 

, Optimum Wave Ang,le (Degz:ees)
 

B layer F layer
 
Circuit Distances (Miles) reflection reflection
 

lnn 55 75100 
250 32 55 
500 14 33 
75()' 8 23 

100e 4 17 

1250 12 
15:00 8 

1750 5 

2000 
;. ; 17* 

2500 12* 

3500 and beyond' 5* 
, *.Multi:-hop propagation 

Fig. 9 

, .~. 
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(k)	 Frequency Prediction: If the variations in the ionosphere are ignored and an 
attempt is made to transmit on frequencies chosen haphazardly, the chances 
of maintaining reliable highwfrequency communication is very remote. Part 
of the time the signal would probably penetrate the ionosphere and not return 
to earth at all, while at other times the signal might be completely absorbed. 
If, on the other hand, frequencies are chosen carefully to suit propagation ccn­
ditions prevailing at any given time, the signal will be reflected properly from 
the ionosphere with a minimum loss of energy. The ability to maintain reli ­
able highwfrequency communication depends on a knowledge of ionospheric oon w 
ditions and the proper choice of frequency. 

In	 1925, two American physicists developed equipment and techniques for 
measuring the height and intensity of each of the ionospheric layers. At the 
present time, the ionosphere is measured continuously at approximately 125 
loc.ations throughout the world. From these measurements, the Central Radi? 
Propagation Laboratory of the National Bureau of Standards (located in Boulw 
del", Colorado), is able to predict ionospheric conditions on a world-wide 
basis. This data is published monthly in map form, three months in advance 
of the month ror which the prediction is made, in a booklet entitled "Basic 
Radio Propagation Predictions, CRPLD Series". This publication can be ob­
tained from the Superintendent of Documents, U. S. Government Printing Ofw 
fice, Washington 25, D. C., for an annual subscription rate of $1.50 (to for­
eign countries, $2.00 in U. S. currency). 

Mathematical procedures have been developed for transforming basic iono w 
spheric data of the type appearing monthly in the CRPLD Series into a dew 
termitlation of the range of frequencies that can be used reliablyoria parti ­
cular circuit. These procedures are explained in Circular 462 of the Naticnal 
Bureau of Standards entitled "Ionospheric Radio Propagation". ThisCircuJar 
conta.ins very useful information concerning the theory of radio wave propaga­
tion, measurement techniques, structure of the ionosphere, ionospheric var­
iations, prediction methods, absorption, field intensity, radio noise, lowest 
requiredradiated power, and lowest useful high-frequency. Circular 462 is 
available from the Superintendent of Documents for $1.25 (to foreign countries, 
$1. 6"? in U. So currency). 

A typical CIRCUIT ANALYSIS CURVE, based on information appearing in the 
CRPLD Series and Circular 462, is shown in Fig. 8. The upper contour on 
the curve is the Maximum Usable Frequency, and the lower contour is the 
Lo~est Useful Frequency. The MUF is determined by the height and density 
of iotlization at the point of reflection, while the LUF is determined by iono­
spheric absorption along the path and noise conditions at the receiving termin­
al. Between these limiting contours lies a range of frequencies useful for 
communications on this particular circuit. 

As	 an aid to the more efficient use of the CSB 100TR transmitter-receiver, 
the	 following chart has been prepared from a comprehensive analysis of prop­
agation conditions on a worldwide basis. The chart, based on the te<:=hnical 
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characteristics of the CSB 100TR, shows the range of frequencies most suit ­
able for communications over distances varying from 100 to beyond 2250 mise 
Data is included for the day and night hours, and for the four seasons of the 
year. From the information appearing in the chart it should be possible to 
select the most useful range of frequencies for almost eve:ty condition under 
which the CSB 100TR is designed to operate•. The chart is based upon a trans­
mitting antenna concentrating energy at the appropriate wave angle and along 
the great circle path between circuit terminals. 

Frequency Prediction Chart 

CSB 100TR Transmitter-Receiver 

Circuit Distance Useful Frequency Range (mcs) 

Miles Kilometers Summer Winter Spring &. Fall
 
Day Night Day Night Day Night
 

100 170 3-4 2-3 3-6 2-3 3-5 2-3
 
250 420 5-7 3-6 5-9 2-4 5-8 2-5
 
500 830 6-10 4-7 6-12 2-4 3 -11 3-5
 
750 1250 8-12 5-9 8-16 2-5 8-14 3-7
 

1000 1660 9-15 5-10 9-18 3-6 9-16 4-8 
1250 2100 10-:17 5-11 10-21 4-8 10-18 4-9 
1500 2500 11-15 6-11 10-22 5-8 10-19 5-9 
1750 2900 12-15 7-11 11-23 5-8 11-20 6-10 
2000 3300 12-16 7-12 11-24 5-9 12-21 6-10 
2250 3700 13- 17 7-12 12-26 5-9 12-22 6-10 
2500* 4100* 13- 17* 7-12* 13-24* 5-8* 13-20* 6-10* 

Fig. 10 

*Values shown are for multi-hop propagation beyond 2250 miles, 
and are subject to considerable variation depending upon length 
of circuit and areas of the world in which terminals are located. 

The following typical example demonstrates the use of the frequency predic­
tion chart. 

It is planned to use the CSB 100TR for establishing communications between 
two terminals located 650 miles apart. What range of frequencies would be 
useful during the daylight hours of the winter months? 

To solve this problem, first enter the Frequency Prediction Chart under a 
"Circuit Distance" of 500 miles. Under the "Winter, Day" column read a 
usable frequencies for the required distance of 650 miles. The solution is 
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found to be 7-14 meso Initially, try to use a frequency in an appropriately al­
located band as near to the high end of the range as possible, since it will be 
less attenuated than lower ,frequencies within the useful range. If communica­
tion is not established because of pro):jagation conditions, progressively try 
lower frequencies within the useful range. 1£ fading is encountered, adjust the 
frequency as recommended earlier in this section under JJFading". 

1. 9 ANTENNA SYSTEM - One of the most important parts of a station is the 
antenna system. Efficiency is normally best when the radiating portion of 
the antenna system is properly oriented and located as high as possible. TIis 
is achieved in the most efficient :manner by utilizing a transmis sion line to 
carry the RF current to the antenna. A nominal 50 ohm termination is pro­
vided for this type of antenna system, although provision is also made in the 
unit for connection to a random length antenna without a transmission line by 
the use of an internal loading coil. The use of a system utilizing an external 
6 channel automatic antenna tuner provided as an optional accessory is highly 
recommended for maximum radiation efficiency. A 1/2 wave antenna and 
50 or 72 ohm line may be utilized for single frequency operation with excel­
lent results. For multiple channel operation with internal matching provided, 
an antenna whose length is not over 1/4 wavelength at the highest operating 
frequency is used. The length of a 1/2 wavelength antenna may be calculated 
from the following formula: 

Length (feet) 468 
Frequency (MC/S) 

For other antennas, reference should be made to an antenna handbook. 
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'SECTION 2 . 
"~I 

THEORY OF OPERATION 

2. 1 GENERAL CIRCUIT THEORY - Audio from the microphone is applied succes.. 
sively to voltage amplifier stages. This audio is applied at the prop~r level in 
push .. pull to the grids of the balanced modulator. 1650 KC RF. voltage of the 
proper level is also applied to these grids, but'in pal"allel. 'With proper adjus~- . 
ment, only the sidebands appear in the output~· This signal- is impres sed on the 
crystal filter which greatly attenuates the undesired sideband. The output signal 
from the filter is amplified and applied iti push-pull in the grids of the balanced 
mixer. Due to the fact that the HF. Osc. is applied to' these grids in parallel,the 
predominant signal in the output circuito{ the 'balanced mixer is at the desired 
output frequency. This signal is amplified in turn by the intermediate power amp.. 
lifierand by the power amplifier stage. ·The Pi network provides, proper imped­
ance matching between the output tubes and the antenna termination. .The incom.· 
ing signal to the receiver is amplified by the RF. stage and combined with. the HF. 
oscillator in the mi~er. - A signal at 1650 KC/S results in the output which is im­
pressed first upon the crystal filter to provideselectivity,-, then ampl~fied by three 
successive IF stages. For detection, a product's det~ctor is used for SSB, and a 
diode detector and noise limiter is utilized for AM. The output of the desi.red de ... 
tector is amplified before being applied to the grids of the lin~ amplifier and the 
audio output stage. Receiver audio is also amplified and rectified to provide AGC 
action for the RF. and IF amplifiers. 

2.2 DETAILED THEORY~ TRANSMITTER 
2.2.1	 Audio Amplifier: The output of the microphone appears at pin 7 of PIO 3 on 

the power deck and at pili 7 of P201 on the RF deck.- The audio level is adjusted 
by the "SPEECH LEVEL" control R310, on the front panel. Normal setting of 
this control is in the' 12 o'clock position. The audio is connected thru contacts 8 
and 12 Relay KlOI and coupling capacitor C295 to the grid of V204B (1/2 12AT7). 
In a transmit condition, this stage acts as a normal voltage amplifier. (See Sec­
tion 3. lIFirst Audio and Squelch Circuit for f'urthet-; des:criptio~) 

2~ 2. 2 Au'dio Compressor and Output: The output audio voltage of the first audio 
amplifier, V204B, that' appears at the junction of R280 and R281 is applied to the 
grid (pin 1) of the V203(613~6f thru the' coupling capacitor C292, and is of such a 
magnitude that peaks which wo.uld norfually'calise overdrive of the Balanced Mod­
ulator are compressed. The signal applied to the grid is amplified by the com­
pressor stage and applied to the grid of V20ZB (1/2' 12AT7) thru cO'llpling capacitor 
C289. The signal is again amplified in V202B and appears at the plate of the tube. 
A portion of this signal passes thru R265 and capacitor C287 and is then rectified 
by CR202. Back bias for CR202 IS developed by resistors R289, R287,' RZ77.and 
R275 so that CR202 will rtot conduct belbwa predetermined voltage level. Theneg­
ative rectified audio voltage developed by CR20Z is filtered by capacitor C290, and 

,
 
. '.
 
I 
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applied to the grid of V203 thru Resistor R272, and to the grid of V204B thru re­
sistor R273 controlling the voltage gain of both tubes at higher speech levels. 
Compressed transmit audio is obtained fFom the cathode of V204B. Correct lev­
el for both SSB and AM is automatically:.provided by attenuating the signal to its 
proper value by resistors R26?~nd R263, which are selected by the mode switch 
(wafer S202e).	 . .- . 

.-, "I,	 " 

2.2~3.Carri,.er Oscillator: The Carrier Oscillator V206(6BA6)is'·employed to 
gene.rate a.fi:lCed frequency of 1650 KC/S. The crystal (Y207)is tnounted irian 

. 850'<;::ove~ (H201)' for tern perature stabilization. In conjunction with the electron 
coupled circuitry the' f,requEmcy is held 'within .00020/0 over an ambient tempera­
tu.re ex.cursion of -lOOCto + 550 C.· The frequency of the 1650 KC oscillator may 
be va.r"ted ... 30 cycles by the VERNIER panel' capacitor C2l3. Oscillation occurs 
in the .g:!:"idlscreen/cathode pertionof the tube: with theRF' voltage appearing 
across choke L203 in the cathode circuit. Resistor R2l6 and zener diodeffi20l 

'., provide for.:a stablescreen supply voltage to insuremaximu:rri:frequency stabil ­
ity. Capacitor C214 and the grid to cathode tube capaCity in conjunction with .. 

, CU5 form ~ capacity bridge to provide proper feedback to insure adequate cry­
stal activity. Amplified RF voltage appears at the plate of the tube, arid, due to 
the electron coupled circuit, loading of the plate has practically no effect on fre­
quency. RF voltage in the order of 6 volts RMS is fed t'o the balanced modulator 
thru capacitor C20S. 

2.2.	 4 Balanced Modulator: The input to the Balanced Modulator V20l (l2AU7) con­
sists of the 1650 KC/S carrier fed in parallel to the grids and them'odulating 
audio signal which is fed to the grids in push'-pull. Since the plate circuit is in 
push-pull, the 1650 KC/S carrier is effectively balanced out 'and suppressed by 
at least 40 DB. A potentiometer R203in the cathode circuit of the balanced mod­
ulator provides an adjustment for carrier balance. A capacitor C204 is employEd 
as an RF phase balance for more complete cai-rier rejection. This is a factolPy 
adjustment andne~d not be 'adjusted in the field• 

.. 
·2;.2. S Sideband Filter: Under modulation the output of the balanced modulator 
contains both upper and lower sidebands of the 1650 KC/S carri'er.; Thefilt6r 
ZF202 s'uppresses the upper sideband components by 50 DB. In addition, ZoDB 
of carrier sUPPI.:CGsi'c'n t~'obta:inedbecause the carrier frequency is set -20 DB 
down on the response curve of the filter. If the optional lower side band filter 
has been installed, the same conditions e~ist with the exceptiori. that the upper: 
side band is suppressed. The secondary core of TZ02 (bottom core) and the core 
of L233, determine the pass band ripple. This is a factory adjustment and should 
not be touched, .in the field. . 

2.2.6' First IF Amplifier: The output of the crystal filter is impres sed acros s
 
.L233 and couple~fthrough C233 to the grid of the amplifierV218 (6BA6) •. The
 

'C', signal is amplified and appears across the primary of T203.
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2~ 2. 7 Transmit Mode Selection: The selection of transmission mode, SSB or 
AM, is accomplished by the front panel mode switch SZOZ. The receiver is swit­
ched simultaneously. One section of wafers SZoZA and SZOZB selects the filter 
for upper sideband o-rr,~~.'oPt:io~alfilter for lower sideband output, in either ,the 
SSB or AM mode. ThesecoIl~Lse..ctionofSZOZA is wired in such a fashion ,that the 
carrie~ oscillator plate~nd SCl'reetl;.yplta;ge is removed by relay Kl03 when in a 
receiving condition;in the AM mode',idhq'6:~liminatingany possibility of a ''beat 
np.tlP" with the incoming carrier. The~ec(md section of SZ02B is utilized for re­
insertion of the carrier when in the AM mode. SZOZC provides for the proper 
audio level to the balancedmodulator.in hoth SSB and AM. One section of SZOZD 
selects the o~tp~tof the·recei~.e;t;.prod\lcrd,~tectorin the SSB mode, and the' diode 
detector in tl1e,A~ mode...:,.ThE1,,:secon.~js~t~pn of SZOZD disconnects the IF noise 
limiter in the AM :mode. ,'L ,' ... ,.'" :::1 

2 0 2. 8 Balan'c~~Mix'er: ThegrId$: of the'b~lanced mixer V207 (12AT7) are fed in 
p12sh-puIJby tq:e output of the sideband amplifier. The, high frequency injection 
voltage, fromihe'heterodyning :()sc'iiiator, '(214 is fed to the mixer grids which are 
effecti.vely in, par,a~l~l for this fr,e.quEmcY.·. The',O\ltput. of the balanced mixer is 
composed of the ~pper sideband(ror lo~e~sideband).'co~pqnentof the 1659 KC /S 
carrier, the suppressed high frequency mixing freque~cy, and the single sideband 
signal, which is a result of the m,ixi:ng, action•.A series of highly selective ~uned 

circuits associatep, with. the c:hanl\e.(~witch are employed to tune the output of the 
ba.lanced mixer to the(<;l~s:~re~:L()\ltp',:¥frequency. ~t ,the same time, undesirable 
co.mponents appearing in the"ou;~t.Q£themi.xer are rejected.
'. . ~.,.~. ~. _. ......'- '.' 

2.2.9 ; :Higll-grequency()sciH~tt;':r.::::1;~~(~operation of the high-frequency oscillator 
is similar to th.~t:~.,?f tl}e:.carrier 0l~llator, except.;;that.a Jype 6AH6, tube (V2l4)is 
employed. The six channel crystal~ are 1l10unted,in a fie pa:rate 850 Coyen BZOZ. .-...."" 
A !'esonant choke or coil is used in 'the plate cir~uit. For crystal frequencies up 
to 11 MCI S,a,8,., Z .TTlicrohenrycho~e.~Z,20;i~, selecte4. Fot; f;r;~quencj.,e;s betw,e.en 
11 and 15 MqjS, a:'!,. 7mi.<;J;.p.heWy',LZ19 is ~tiU~~d,a,nd,for freql;lencies b~tween 
15 and 19~6 MC/S, a Z. 7 ,~i.c~qh.er{~y,,~hoke Lziz,is,:U,sed•. On channel six when 
in the 15:to 30 MC /5 output,£?:'e,q.uency:,;range, thesec:ond har1l1.~Jlic of the crystal 
is utilized, being tuned by;L24~'P:n4Gj37. Resis:ti;>rs :R.<332, 'R333, R334, and 
R335 load the plate circuit~ topr~v:'de.mq.re unifortn output voltage from the high­
-frequency oscillator acros,sthe'l3n~},r'e,~requencyrange•. 

2, 2~ 10 Intermediate Po,we~ATllPl~fier: The output of the balanced mixer is fed 
to an intermediate power ampli,fi.~r, V211 (6CL6). This stage amplifies the output 
of the mixer to a level s:uffi~ient to,drive the power amplifier stage. A second 
series of highly selective coup!e.4,circuits selected by the channel switch feed the 
grids .of the output amplifiers. 

2::2~ 11 ' Po-wet; Amplifier: The power amplifier consists: ota pair of 6146 tubes 
V212 and V213, wired in parallel. The pi network output 'tircuit is reso'nated to' 
the desired operating frequency. By the proper adjustment of the input and output 
capacitors, and appropriate tap selection on inductor LZ08, the output impedance 
of the amplifier may be matched to the antenna impedance. 
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2.2. 12 Internal Antenna Loading Coil: The internal antenna loading coil is em­

ployed to electrically resonate a single wire antenna which would normally be too
 
short for proper use at a lower frequency than for which it was designed. The
 
proper amount of indu'ctance can auto~aticallybe switched into the circuit by
 
switch wafer SZOlL if the color coded taps are properly placed on the inductance
 
L21O. '. . , 

2.2. 13 Metering: Monitoring of the operating condition of the 'transmitter is
 
provided by the METER s~itch on the front panel. In the MOD. LEV. position,
 
a portion of the RFvoltage appearing at the output connector is rectified by
 
CR21O, filtered by C273, and is useful in checking the amplifier output to the an­

tenna. This is a relat.ive reading only. In the PA position, a portion of the RF
 

voltage atthe grid oftp~power amplifieFis"rectified by CR209and filtered by 
C272. The meter indicates the relative amplitude of the RF output from V211. 
In the BAL.MOD. position, a portion of the RF voltage at the grid of theIPA tube 
is rectified by CR21I and filtered by C28Z. The meter indicates the drive to \'lll 
from the balanced modulator. 

2.2. 14 Tone Oscillator: The tone oscillator VZ05 isa type6C4 tube. The fre­

quency at which the circuit,oscillates i~ determined by Jhe value of inductOl; L204
 
and capacitors C307,and C308. Normally, the tube cannot oscillate since it is
 
cut off by the applicat~on of -90 volts through R301 and R300 to its grid. When in
 
the CW mode of operationI' .closur~ of the key grounds the junction of R300 and
 
R301, thereby retr.loving the cutoff bias and permitting the circuit to oscillate at
 
an audio frequency of approxima~ely~OOOCPS. .The audio frequency signal is
 
then fed to the spe~ch amplifier .and vox system by way of C30 3.
 

2.2. 15 Vox and Anti-Trip: The vox and anti-trip circuits are located on the pow­
er supply deck. The incoming audio from the microphone or the tone oscillator 
,is fed to a grid of VIOl by way of the vox gain control RIO 1. The output of VIO 1 
which is a two -stage audio amplifier,is applied to the vox rectifier VI02A, and 
appears as a pulsating DC voltClge at th~cathode of VI02A. After being filtered 
by C129, the DC is applied as a P9sitive voltage to the grid of the relay control 
tube VI02B. When the average value~iDCat the grid becomes sufficiently high, 
the tube is caused to draw current,. and operates the vox relay KIO 1. When vox 
operation of the t~a~smitteris used, it is evident that during the period of recep­
tion, it is .possibleto:a~tivatet?etransmitter with the sound from the speaker. 
To preYent the transmitt,er, keying circuit from being triggered in anti-trip, cir - " .. 
cuit is employed. The audio voltage which appears across the speaker winding 
is fed to VI03A by way of variable resistor RI05. The audio is rectified and fil ­
tered. The DC is then fed to the cathode of the vox rectifier and apposes the nor­
mal voltage ,derived from the vo~ amplifier VIO 1. 

v 
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2.~ 3 RECEIVER 
2. 3.1 RF Amplifier: The incoming signal is routed through the send-receiver re­
lay, then by way of separate highly selective transformers to a conventional pen­
tode amplifier V217 (6BA6) tube. 

2" 3. 2 High-Frequency Mixer: The amplified signal from V217 is coupled to the 
signal grid of the 6BE6 mixer (V2l6) and the output from the high-frequency oscil­
lator is fed to the oscillator grid. The received signal is heterodyned to produce 
~n intermediate frequency of 1650 KC/S. A double tuned transformer T219 in the 
plate circuit is tuned to 1650 KC/S and couples the intermediate frequency to the 
filter ZF202 by way of the transmit-receive relay KlO 3. 

2~ 3, 3 Sideband Filter: The crystal lattice sideband filter is common to the trans­
mitter and the receiver. Its function is to eliminate one sideband of the intelli­
gence being fed into it from either the balanced modulator during the transmit cy­
cle or from the high frequency mixer during the receive cycle. 

2.3.4 First IF Amplifier: Following the filter, and common to both tr2.nsmit and 
receive functions is V218 (6BA6). It is a conventional RF amplifier and is requi­
red to amplify the output of the filter. 

2. 3~ 5 Second IF Amplifier: The second IF amplifier V215 (6BA6) receives its 
input from the preceeding stage by way of coupling transformer T218 and c,ga.in 
';.;:':Jplifies the 1650 KC/S sideband signal. 

2. 3.6 Third IF Amplifier: The third IF amplifier VZ 10 is also a 6BA6. The in­
p~t to this stage from the second IF is by way of transformer T217. This stage 
D.:nplifies the 1650 KC/S signal tn a level that provides proper input to the two de­
tectors. 

2. 3. 7 IF SSB Noise Limiter: An IF n6.ise limiter is inserted at the plate of the 
3r.d IF amplifier tube V210 when in the SSB mom. 'This circuit consists of CR207, b 
CR208, R320, C328, and C329. The two diodes are connected in a full wave con­
f.iguration and placed in shunt with th~ rHate. The diodes are self-biased by the 
rectification of an IF signal. The time consta.nt of the circuit is adjusted so that 
the bias varies at approximately an audio rate. This reduces diode conditions 
and prevents excessive limiting of the sigrtaU When a high sharp noise pulse ap­
peo.rs, the time constant of the configuration cannot change rapidly enough to pre­
vent conduction, so the pulse is severely limited by the action of the diodes., 

2. 3.8 Products Detector: When the mode selector switch is in either the LSB­
SSB or USB -SSB position, the audio is swit<;:hed to product detector V208. This 
is 2. 6BE6 pentode which has the signal applied to the inner grid and the carrier 
applied to the suppres sor grid. The signal modulates the electrons flowing t~'v\nrd 

the plate. The suppressor grid, which has considerable effect on the current ar­
riving at the plate, will allow more electrons to pass when its voltage is in phase 
with the signal, and less when it is out of phase. The plate current is the product 
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of the signal and carrier voltages, 0," essentially the desired audio component. 
Since there will be some of the IF component at the plate, an RF filter is inserted 
between the plate ahd the 'first audio amplifier. 

Z. 3.9 AM Detector, Noise Limiter: When the mode selector switch is in either 
the LSB .AM or USB -AM position, a conventional diode detector -serie8 diode 
noise limiter circuit is utilized. To allowgroUDding of the last IF transformer 
winding, the polarity of the'diodes have been reversed, however, the operation is 
unchanged. The noise diode, VZ09, pins I a.fid1, is biased to be conducting with 
norma.l signal voltages. When a burst of noise occurs, there is an instantantan­
eous positive voltage applied to the diode, and if the amplitude is sufficient to ex­
ceed the normal bias, the diode stops conducting and opens the audio circuit for 
roughly the length of the pulse. 

Z. 3. 10 Automatic Gain Control: TheAGC system cons~sts of VZ04A (l/Z IZAT7) 
as an amplifier. The load r'esistors.RZ88andRZ89 provide audio voltages at two 
levels. The two voltages8,rerectified and filtered, tllen are applied to the grid 
and cathode of VZOZA (l/Z lZAT7). Due to the fact that the grid voltage is initi­
ally greater than the cathode voltage, no current will !low from the cathode cir­
cuit until the grid potential is reduced byleakage.through RZ93 to.a point where 
the tube is no longer cut off. This provide.s a "Hang AGC" action. The AGC 
voltage is derived at the cathode of VZOZA and then fed to the grids of the control­
led stages. 

Z.3. 11 First Audio and Squeldh :Ci~cuit: The squelch circuit operates by using 
the characteristic of the voltage at the screen of the RF amplifier tube VZ 17 to 
control the grid of the first audio f'mplifier tube 'VZ04B. The cathode of this tube 
bypassed for audio by CZ91 is fed lrot'p aB+voltage divider RZ70and RZ83, main­
taining the cathode at aboutlOQ .volts. Resister RZ8Z determines the tube bias 
under normal signal conditions'. With the squelch fully off, and no signal, the 
cathode is approximately 98 volts and the grid about 95, so the tube is operating 
as a normal am plifier. As the squelch is turned on, the grid voltage is lowered 
so that with full squelch, the grid is about 38 volts, and the cathode about 110. 
fUlly cutting off the tube. In operation, the squelch control is set to just cut off 
the audio stage in the absence ofa llignal. When a signal of sufficient strength 
is received, the AGC will bias the'RF stage back, the screen voltage will rise, 
and the audio stage will be turned on. Diode CRZ03 is employed to ensure that 
the grid voltage can never be more positive than the normal operating bias. 

Z. 3. lZ Audio Voltage ..<,...."plifier: The amplified receiver audio signal from the 
first audio and squelch circuit is applied to the grid of VZ03 and is further ampli­
fied by VZOZB as described in Z. Z. Z. The monitor audio is obtained from the pate 
circuit of VZOZB by way of a coupling capacitor. Individual volume controls per­
mit the setting of proper levels to the line amplifier Vl03B and speaker amplifier 
VIOS. 
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2. 3.13 Audio Output Amplifier: The audio output amplifier V104 is located on 
the power supply chassis. The input to the amplifier is fed from V202B thru 
shielded cables and the chassis connector. The output from Vl04 is then applied 
to the Panel Speaker or to the earpiece of the handset, as selected by switch 5102. 

2.3.14 Line Amplifier: The line amplifier V103B is also located on the power 
supply deck and is fed from the same point as the output amplifier. An indepen­
dent level adjustment R1l6 is used to set the amplitude of the signal to the tele­
phone line and remote desk sets. 

2.4 POWER SUPPLY 

2.4. I Input: To provide a simple method of adjusting for primary power varia­
tions an autoformer has been included. A single phase 50/60 cycle source of 115 
or 230 volts may be used to power the CSB 100TR. Switch 5107 located in the power 
deck chassis selects the proper tap on the autoformer input for the corresponding 
power line voltage. The switch is set at the 230 volt position at the factory to a­
avoid possible damage to the equipment should the equipment be plugged in before 
adjustment for proper line voltage has been made. A second switch 5110 which 
is located behind the access door on the front panel, affords a ~25%, ~ 12. 5%, 0, 
-12.5% and -25% adjustment for line voltage variations. When the meter switch 
is in the "LINE" position, 5110 can be adjusted so that the meter falls within or 
very close to the line voltage calibration mark on the meter scale. 

2.4.2 Output: The power transformer furnishes the following voltages: 

1 - 6. 3 volts for the filamEnts of all tubes 
2 - Low voltage B.,;. for all tubes except the transmitter output stage 
3 - High voltage B.,;. for the transmitter output stage 
4 - Negative bias voltage 

The low voltage B+, high voltage B+ and bias voltage are adequately filtered by 
the associated filter networks. 
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SECTION 3 

ACCESSORIES 

3.1 Antenna Tuner: A remote controlled antenna tuner is available for use with 
the CSB 100TR~ The tUner is used to electrically resonat~ih~antenriaat each 
selected channel frequency for attaining maximum radiated efficiency and provides 
for proper impedance match between the tran,smitter 9utput and the ,radiator. 

3.2 Selective Calling~ Selective calling may be.'accon1plished by the addition of 
a "secode" encoder. Terminals are' provided at therearofthetr(1psceiver for 
the	 inclusion of the unit.' - - -.". -',', 

".,~' '", " . l"~~~-"' 

3. 3 Selective Receivitfg: When the sele<;tiv~callingunitisinstalled, the receiv­
er is muted until the proper calling code 'has been completed'by the transmitter 
which desires to communicate with the selected receiver ~-AU:tomatic overide of 
the selective calling system may be accomplished by removing the handset from 
its cradle. 

3.4 Lower Sideband Filter: Provisions have been made for mounting a separate 
crystal filter for,-Jower sideband output. This filter ,can then be selected by the 
front panel mode switch. 

3.5 Remote Desk Set: This unit is:designed forr:r-emotecontroF'of communica­
tions equipment and has provisions for ititerc6-m, atmunciat-or,a.nd 'signal lamp 
functions. When used with the. CSB 10O:TR SSB1AM transceiver, the remote unit 
when selected can be used to control the ,transceiver with either push-to-talk or 
voice oper_ated control. Indication of selection by the control point is provided by 
illumination of the white lamp on the co~trQl.,upit. Inclication of transmitter oper­
<:l.tion is provided by illurrination o(the red lamp on all remote units: irrespective 
of selection. To provide privacy the handset is completely disconnected from the 
transceiver andinte!com circuits except when,,selected. :Apnunciator operation 
is available to the"control point, even if ano~er remote ,.unit is controlling the 
transmitter. When the handset is removed from th..e cradle.signal~: lamp indica­
tion is provided on the CSB 100TR transceiver~ . AjQ,olproof provision has been in­
corporated in the transceiver. If the control opera-tor has failed to change the 
function switch from intercom to provide for transmitter control from the remote 
desk set, operation of the push-to-talk button will actuate the control operator's 
annunciator. 

3.6 Extended Remote Control: Provision for extended remote control has been 
incorporated in the CSB 100 TR for control of the transmitter from a remote point 
over a 2, 3, or 4 wire line up to 10 miles in length. When selected by the local 
operator, the remote location has a keying voltage available for push-to-talk op­
eration. This voltage activates relay K102 which turns the transmitter on. Audio 
for modulating the transmitter is obtained from T105 line transformer. The trans..: 
mitter may also be turned on by the incoming audio by setting the VOX-MAN 
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switch into the VOX position. Audio level to-and-from the remote location is ad­
justed by R 124 and R 149 respectively~ 'Wl1.~n the extended remote control is not 
used to control the transmitter. pressfnglhe push-to -talk button will activate the 
annunciator at the equipment.,:,_,; 

3.7 Monitor or Duplex Rec.eiver: US~),<T:he Hamrnarlund HQ-180AX "Univer­
sal" communications receiver is an ideal (;o:rnpanion rec;:eiver to the CSB IOOTR 
singles,idebandtransnlitt~r-receive;r.:A.variety of applications in which the 
HQ-180AX can be used include: Frequency monitoring, full duplex voice opera­
tion, simplex voice operation with single sideband transmitter, alarm system 
operation, and simplex or full duplex operation for telegraph or teleprinter ser­
vice. Constructed on a compact chassis, the HQ- 180AX can be rack-mounted. 
CIRCUIT DESCRIPTION - The new Hammarlund "Universal" receiver HQ-180AX 
retains all of the outstanding features of the famous HQ-180, but additionally 
provides the versatility of crystal-fixed frequency, accuracy and stability and 
the ability to operate onH5/230 volts, 50/60 cycles. The "Universal" version 
of the HQ-180 ;communications receiverfea.ture~JI fix~d-£requency crystals 
in addition to the VFO, six of which a;r-e plugged in on the face of the instrument 
(in the area formally provided for the 24-hour clock-timer) the balance accessi­
ble through the trap door design of the cabinet. The five in-cabinet crystals may 
be used for those frequencies which are not likeTy to be changed, e. g. WWV fre­
quencies.' The sii fronf cabinet cry:stals may he'employed' for quick-change fre­
quencies. Crystal stability, coupled with an all-purpose receiver designed for 
use with common domestic and foreign power sources, has opened a new range 
of applications' for~the HQ-180AX. In addition to meeting the requirements of the 
radio amateur interested in RTTY, MARS, G. A. P. ; AND CD, the "Universal" 
HQ-180AX will provide excel1e'nt service in 'commercial and industrial laborator­
ies. 

3.8 Teletype: For teletype operation of the C.SB 100 TR; two accessories are 
required: 

I - An audio freqd~ncy shift oscillator for the transmitter is 
fed into the 600 ohm line terminati0t::l.• 

2 - An audio frequency converter for the receiver. The trans­
mission and reception of R TTY are accomplished using the 
single sideband mode. 

{~' j' 
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SECTION 4 

INSTALLATION 

4.1 Unpacking: Carefully remove the carton from the transceiver. Remove the 
front panel screws and all the internal packing. The handset arid test cables are 
enclosed within the unit. Remove the power and RF decks from the cabinet by pul­
ling out to the slide stops and then lifting the front end of each to clear the stops. 
Visually inspect the unit. Place the 110/220 power selector switch on the power 
deck in its proper position artd reinstal1 the two decks in the cabinet. Secure them 
in place with the front panel screws. 

4.2 Operating Position: Select an operating position which is reasonably free 
from excessively warm or drafty locations such as those near radiators and air­
conditioning or heating vents. The unit should be placed in a location where there 
is adequate space around it to permit free circulation of clear air thru the cabinet 
openings: 

4.3 Power Source: The CSB 100TR is designed to operate from other 115V or 
230V 50/60 CPS power source. The power consumption during transmission is 
350 watts. 

CAUTION 

If in doubt about your power source, contact the local power company 
prior to connecting the CSB 100TR into the AC power outlet. Plugging 
the transceiver power cord into the wrong power source can cause ex­
tensive damage to the unit. 

4.4 Antenna Connector: The antenna is connected to a coaxial fitting located at 
the top of the cabinet. A PL 259 plug is required. If the equipment was ordered 
to include the operating crystals, the unit is shipped with all circuits properly 
tuned to the specified frequencies. The output matching network is normally ad­
justed to operate into a 50 ohm antenna load. Antenna impedances other than 50 
ohms will require readjustment of the pi network to attain the proper impedance 
match to the amplifier. If a long wire antenna is employed, it is necessary to 
use the internal loading coil for proper match of the antenna to the transmitter.. 
Top leads to the load coil are provided and are color-coded to correspond with, 
the channel. 

Channel 1 - Brown 
Channel 2 - Red 
Channel 3 - Orange 
Channel 4 Yellow 
Channel 5 Green 
Channel 6 - Blue 
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4" 5 The channel crystals are rnQun~t;ld i1"l: the six position crystal oven HZOZ. 
The sockets are color -coded bycha,I)I)~!s~:- ( - brown~-!Z - red, 3 ~o~ange,
 
4 _ yellOW, 5 - green and 6 - blue. ChaJ'lnel crystals-fare 1650/ KlJ.,JS above the
 
channel frequency except on a normal channel 6 range of 15 to 30_MC IS. Full
 
crystal ordering data is as follows:
 

Description Part No. 

Y201 thru Crystal, CR-36/U K58114-1
 

Y2,06
 
Sped.fic·at~ons 

SpecifY'desired operating frequency and channel. Channels 
must progressively increase in frequency with channel numbers. 

Crystal Frequency Formula: 

Range I Z - 3 MC 
Range Z 3 - 7 MC 
Range 3 7 - 18 MC 
Channel 6 Range 1, Z, or 3 

Oscillating Frequency = XMTR!RCVR Channel Frequency plus 1.650 MC 

Channe I 6, Rang e 4 15.0 to 30.00 MC 

XMTR IRCVR Channel Frequency plus L 650 MCOscillating Frequency =
 
Divided by 2
 

'!:,6 Initial Adjustments: When the channel crystals had been ordered with the 
equipment, it is suggested that a slight repeaking of the tuned circuits should be 
mdde. Set the mode switch to SSB and connect a key across the keying terminals. 
Set the channel selector to channel I and key the transmitter. With the audio gain 
fr.ntrol at its maximum counte"t'c1ockwise position, check the FA plate current. 
erne meter should indicate '1:5 MA8 If it does not:, adjust the Bias Adj pot until the 
.r:neter indicates ·15 MA. With an audio signal of 0.25 V RMS, 1000 cycles, adjust 
the audio gain control to approximately the 10 0' clock position. Set the meter to 
the IPA position. Key the transmitter and peak T214, TZ 15, and LZ 18 for max­ \ 

imum indication of the meter. With the meter switch in the RF output position, 
resonate and load the output amplifier by CZ53 and C259 for maximum indicatiog 
of the meter. Always start with C2.59 at maximum capacity. C2.53 should always 
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be the last adjustment. When properly tuned the FA cathode current should read 
between 200 and 250 MA with the audio gain at approxirt:lately the 12 or 1 o'clock 
position. Repeat the above procedure for the other ,channels. Be careful to tune 
the circuits associated with the selected channell. o<? not disturb those already 
peaked. After all channels have been peaked ushigthe SSB mode, switch to the 
AM mode and with the audio gain control at its maximum counterclockwise posi­
'tion, .adjust the "carrier inset" potior an RF output of 25 watts. Under this con­
dition the PA current will be approximately 100 .. M.A. The audio level control set­
ting for maxi.mum modulation capability in the SSB mode will also correspond to 
1000/0 modulation in the AM mode. If the antenna system presents other than a 
50 ohm impedance, theantEmna transformer in the receiver chain should be re­
peaked. When checking the output frequency for any channel. make certain that 
the vernier control is in the" 12 0 'clock i ' position before adjusting any of the cry­
stal oscillator trimmer capacitors, C315 thru CSZO. 

,. 
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SECTION 5 
'''- ~.) r· 

OPERATION 

5. 1 Operating Controls: All normalop:ei-atingcontl"'qls are ava-ilabte on the front 
panel of the unit. The RCVR/OFF switchconttols application offil~reent voltage 
to all tubes that are utilized in receiving and 'turns on the low ahd highB+ and 
bias voltages. The TRANS/OFF switch controls application of filament voltage 
to the transmitter tubes on the RF deck. The MUTE/OFF switch disables the 
buzzer and speaker in the OFF position. The MAN/VOX switch sets control of 
the transmitter for either push-to-talk or VOX. The SPKR/HS switch selects 
either speaker or handset earpiece receiver audio. The PHONE/CW switch con­
nects the microphone circuit to the transmitter in the phone position and the key 
terminals on the rear terminal strip in the CW position. Behind the access door, 
the LINE IN control adjusts the level for the telephone line termination. This 
should be set for "a" DBM at the rear line termination. This level also provi~s 

proper level for the remote desk set earpieces. For VOX operation, the VOX 
gain control is adjusted to turn on the transmitter under normal speech condi­
tions. The VOX delay control adjusts the time constant for turn off from a trans­
mit condition and may be adjusted to anywhere from a fraction of a second to ap­
proximately two seconds. The ANTI- TRIP control is adjusted to prevent receiv­
ed audio from turning on the transmitter. Do not hang up the handset in the cra­
dle when the VOX/MAN switch is in the VOX position. The line voltage is adjus­
ted with a screwdriver to the proper position so that the test meter in the line 
position indicates proper voltage. The function switch must be in the operate 
position for transmission of phone signals from the local handset. For remote 
operation, either the operate position or the monitor position may be used. On 
the monitor position both transmit and receive audio from and to the remote may 
be monitored. To signal or talk to any remote position, the function switch must 
be turned to the intercom position. The selector switch determines what loca­
tion has transmitter control when the function switch is in monitor or operate. 
When the selector switch is in the intercom position, depressing the handset push 
button will activate the buzzer at the selected position indicated by the selector 
switch. The white select light at the remote location will also be illuminated, in­
dicating selection. Inter communication may be accomplished with the selected 
remote without depressing the push buttons. When any remote handset is remov­
ed from its cradle, its corresponding light on the front panel will light. 

5.2 Operating Procedure: For normal push-to -talk SSB operation, set controls 
as follows: CHANNEL SELECTOR to desired channel. MODE SWITCH to 
SSB-USB. VERNIER to '12 o'clock'position. SPEECH LEVEL to "12 o'clock" 
position. METER SWITCH to PA position. SQUELCH CONTROL backed off 
counterclockwise until just squelched with no signal. VOLUME CONTROL for 
comfortable audio level. RCVR and TRANS switches ON, and MUTE SW in off 
position. RIGHT-HAND switches SET for MAN, SPKR and PHONE. FUNCTION 
switch should be on OPERATE and the SELECTOR switch on LOCAL (L). Push 
the handset push button to talk and release to receive. 

ManualsPlus.com

https://www.manualsplus.com/


SECTION (, 

ROUTINE MAINTENANCE 

.s .. 1 Lubrication: The transceiver has no mechanical 'devices that require per­
iodic ,lubrication. Cleaning: The. unit should be kept clean of dust and dirt. 

6.2 Performance ,Checks: Transmitter frequency, power output; .and receiver 
sensitivity should be checked on all channels at periodic intervals. Proper op­
eration of all panel controls should also be checked at the same tirr-e.. The ex­
ten~of further tests depends upon the number of hours the equipment is in use. 
It;i~.not necessary, nor felt advisable, to test tubes unless the transceiver does 
not'meet performance specifications • 

.,ii 
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POWER DECK-TOP VIEW 

FIGURE 13
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RFDECK-TOP VIEW 

FIGURE 14
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SECTION 7 

CORRECTIVE MAINTENANCE 
.•.. 

7. I GENERAL INSTRUC"tiONS ­

Conditions for Test 

(a)	 Remove the RF deck from the cabinet and inter-connect with the test cable. 

(b)	 Remove VZ 14 (6AH6) and VZ06 (6:aA6). 

(c)	 Apply bOth power and allow the, set to warm up for ten minutes. 

(d)	 Adjust the "5" meter for zero rea.ding'with RZ86. 

(e)	 Test Points are indicated on the schematic diagram as a letter within a 
box ~.. Locations of test points are indicated in Fig. ZZ. 

Test	 Equipment Required 

(a)	 Signal Generator, frequency range '1~"oMC/S - 30 MC/S; Output voltage 
o. 3 microvolts - 1.0 ·volt.· 

(b)	 Volt ohmmeter, ZOK ohms/volt, Simpson'Model Z60 or equal. 

Optional Equipment' 

(a)	 Audio Generator 

(b) . Vacuum, Tube Voltmeter 

(c)	 RF Voltmeter 
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7.2. 1 Table of Resistances - RF Deck: 

NOTE:	 All measurements are made with a 20K ohm/Y.()lt Simpson Model 260 meter, and 
with the RF Deck completely disconnected from the rest of the unit. Measurements 
are made with the Negative Test lead grounded-to the chassis. 

RF DECK .

Circuit Tube ~, 

Symbol Type Pin 1 Pin 2 Pin 3 Pin 4 Pin S 
-, 

V201 12AU7 26K 240K I:' 4K INF. I INF. 
:J- ,,' , t" 

-, \,.' 
..i 

',--. .. '-'-., 

V20Z 12AT7 '. "',' 

270K 1. 3M 8Ki INF. ';- INF. 
" 

( 
',) 

V203 6BE6 700K 11K INF,; INF. " 270K 
-. 

V204 12AT7 270K 8.3K -.' SQK INF•.', INF. 
-~'-'------

V20S 6C4 14SK NC INF. INF. 145K 

V206 6BA6 47K 200 INF. INF. INF. 

V207 12AT7 SOK lOOK 2.8K INF. INF. 

V20B 6BE6 47K 280 INF.~ INF. 8SK 

V209 6AL5 2M 800K INF. INF. - 1.6 

V210 6BA6 5S0K 180 INF. INF. 22K 

V211 6CL6 0 24K 21K INF. INF. 
I	 

Pin 8, 

~ , , 

-
Pin 6-; Pin 7 

INF. 220K 

0 400K'.: 

270K 10K 

..,.' 

2IOK 400K 

220K 7K 

INF. 200 

SOK lOOK 

4QK 48K 

NC 300K 

30K 180 

26K 0 

4K 
.'. 

700 
.. 

- - ., 

2.2K 

Pin 9 

INF. 

INF. 

-

-

-
-

INF. 

-

-

-

24K 

.­
: 

-

-

2.8K 
-

-

-

-

2lK 

)
 

ManualsPlus.com

https://www.manualsplus.com/


7.2.2 Table of Resistances - Power Deck: Set controls as follows: 
,.,,', 

RCVR/OFF - RCVR SPKR I PHONE - SPKR	 SELECTOR SW - LOCAL 
TRANS /OFF - TRANS SQUELCH - MAX~ CCW VOX GAIN - MAX.CCW 
MUTE/OFF - MUTE VOLUME - MAX. CCW VOX DELAY - MAX.' CCW 
MAN/VOX - MAN FUNCTION SW - OPERATE ANTI-TRIP - MAX. CCW 

NOTE:	 All measurements are made with a 20K ohm/Volt Simps~n Model 260 meter. 
and with' the Power Deck completely disconnected from the rest of the unit. 
Measurement are made with the Negative Test lead grounded to the chassis. 

POWER DECK 
. , 

" 

Circuit Tube' 
Symbol

----,-----._-

VIOl 

Type Pin 1 Pin 2 Pin 3 Pin "4 ' Pin S Pin 6 Pin 7 Pin 8 Pin 9 
r--" 

12AT7 480K 110K 3K O. i O. I . SOOK 1M 2.7K 

OJ 1-'... 

0 

VIOZ 12AT7 1M 1M 1. SM O. 1 O. 1 . 23K SM 1.1K 

, ' 

0 

0VI03 12AlJ7 I.7M I.7M SIK . O. I o. 1 ' 3K 1M 220 

VI04 6AQS 1M 470 O. I 
~ 

0 3K 
. 

2. SK 1M - -

VIOS 0.A2 20K 0 INF. 0 18K INF. 0 - -
-VIo6 OA2 17K 0 INF. 0 18K INF. 0 -~. 

-


'.. 

_. 

i 
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7.2. I Table of Resistances - RF Deck: Contd. 

NOTE:. All measurements are made with a 20K ohmlYolt Simpson Model 260 meter, and .... -.: c. 
~ith the. RF Deck completely disconnected from the rest of the unit. Measurements 
~:r;~ l}1ade with the Negatiy:e'Testlead grounded to the chassis. 

RF DECK 

Circuit 
Symbol, 

Tube ') 
. Type' ' Pin I 

, . ; ~ 

. : C ".~'.: j). :. 

' ' ,Pin a I . Pin 3· 

, . 
, ' 

:,'j .,,; (. 

Pin 4 

-; '.~ 

- ;.j. ~ . . ' 

Pin 5 ' 

" , . 

.; ..! 

,:Pin 6;c 

, , 

:. Pin:,! Pin 8 

, 

J .,' 

._--­

-. 

V2I2 

V213 

6146 

6146 

0.5 

0.5 

INF. INF. 

"·i~F. 
~'' 

0.5 
. . I i;', '{). is 

95K 

·95K 

0.5 

0.5 

INF. 

INF. 

0 

INF. -
V214 6AH6 "SOK 200 INF.; INF•. 29K: 

. 

.44K 
I 

,"j' 

200 
, -

V215 ' , . 6BA6,' 550K 500 ." . INF. ',~ " :INF• 22K· .29K 
r) ._": - , 

500 -
V216 ' .. ' . .6BE6. . ;.. ~' '. , , 22,l<, 500 INF. ./I~F•• 

.... 

28K 75K 0,2 
. , .. -

. 
V217 

V218· 

6BA6/ 

.6BAR, , 

; 550K 
, 

SOOK 
/I . 

20.0 
I 

INF. : , 

INF. i 
I 

·lNF. 

INF. 
I • 

28K 
:; 

28K 

~80K 

120K 
J,-,,/ . 

200 
. ! /~:: . 

, 

-
0 
/\\ 

200 ;­

;"\ 

. ! 

/] :' ",<i 

,/ 

r .' 

Pin 9 

-
-
. ,- -

-
-
- ~ 

:-

, 
J.' 

i j 

"/ 
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7.3.1 Ta.ble of Voltages - Transmit Condition: Set controls as follows: 

MODE SW - SSB IUSB VOLUME - CCW PHONE/CW - PHONE 
SPEECH LEVEL - CCW MUTE - OFF F' UNC TION SW - OPERATE 
CHANNEL SW - CHI MAN/VOX - MAN SELECTOR SW - LOCAL 
METER SW - PA SPKR /HANDSET - SPKR BIAS CONTROL ADJUST - PA-45MA 

RF DECK 
i1 

TubeCircuit 
Pin 7Pin 6 Pin 8Pin 4 Pin 5 Pin 9Pin 1. Pin 3Symbol Type I Pin I 

l)0 2,55V 0.34AC1&.2. V 6.3AC6.3AC16. BVV20 f 12AU7 I 255V 

O.12V 0.34AC-0. 14V6.3AC6.3AC 012.AT7 132V 2.7VV2.02 0 

16V225V 225V6.3ACV2.03 6BE6 17.5V 0.34AC0 -- ._. 

0.34AC122V 2.06V6.3AC 0V204 12AT7 125V 6.3AC192V 128V 

144V 0VlO5 6C4 144V 6.3AC -IOOVO.34ACNC --
V206 245V 85V 1.55V6BA6 0 6.3AC1. 55V 0.34V --

0.34ACVlO7 6.3AC 6.3AC 205V 0 7.0VIlAT7 205V 0 7.0V 

Y2.08 6BE6 2.5V 6.3AC 135V 92V 00.34AC0 ---
NC -0.06Y6AL5 0.34AC 6.3ACYlO9 -0.25V 00 - -

lilVV210 6BA6 lIlY 265V lI2.YO.34AC 6.3AC0 - -

J -2.8V130Y255V 06.3ACl30V O.34AC() -2.8YV211 6CL6 
._---­ -

NOTE: All measurements made with a lOK ohm/Volt Simpson Model 260 meter. 
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7.3. 1 Table of Voltages - Transmit Condition:Contd. 

"',,Ia" J.J.A.;J'-'..L~ 

Circuit Tube 
i 

Symbol Type Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 
._------­ -­

6146 230V' 6.3AC 
Plate 

V212 0.025V O.34AC . 0.025V -58V 0.025V 0 STOV --­

6146 230\1 ; '0.025V 6.3AC 
Plate 

V213 0.025V O.34AC -58V O.025V 0 810V--­ f-­

V214 6AH6 0 2.4V 0.34AC 6.3AC 250V 150V 2.4V - -
._._-_._-----­ ----.. ­

V215 6BA6 0 3.7V 0.34AC 6.3AC 250V Il2V 3.7V - -
- _M_. 

V216 6BE6 -0.7V 2.35V 0.34AC 6.3AC ." 255V 6SV 0 - -_.------._-­ --­~.. 

V217 6BA6 0 1I2V 0.34AC 6.3AC 260V' 2S0V 1I2V - -
--, .­

ro" • 

V218 6BA6 0 0 0.34AC 6.3AC 250V 68V I.4V - -
----•. 

POWER DECK 
_"_0·'.. ___--_._--,-­ . - . -. 

f 
---_._-----,---­

Circuit Tube 
Pin 1 Pin 2 Pin 3 Pin 4 Pin S Pin 6 Pin 7 Pin 8 Pin 9

._Symbol __ Ty.pe
~-

V 101 12AT7 60V 0 1.2SV 6.3AC 6.3AC S5V 0 1.2SV 0 

V 102 I2AT7 0 0 O.05V 6.3AC 6.3AC 180V 0 1.75V 0 

V 103 12AU7 -0. 18V -0. 18V 0.06V 6.3AC 6.3AC 25SV 0 5.4V 0 
-

VI04 6AQS - 38. SV 0 6.3AC . 0 270V 270V -38.5V . - --_._-­

V 105 OA2 NC NC NC 0 lS0V NC 0 - -
V 106 OA2 150V NC NC NC ISOV NC 0 - -

NOTE: All r,:::::'t"":""cments made with a 20K ohm/Volt Simpson Model 260 meter. 
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7. 3. l Table of Voltages - Receive Condition: Set controls the same as in Section 7. 3. I. 

I ;' It, --- RF D~CK Ii' I II j I ' 

Tube 
Type 

Circuit 
Symbol 

--, , I" 

._ Vl~l .'~ 1­ I?AU7 

VlOl l2A-T7 

6BE6V203 _______"__' _I ',", 
Vl04 IlAT7 

Pin 8 I' Pin 9Pin 7Pin 6Pin 3Pin ZPin 1 
1 .• .,-t .' I .' I Pi~ ~, I! Pi~S I. "I I u I f 

0.34ACI ,0 I -4•. 9V I O',15V 1 6• ~AC , 6. }~C I' ',-0 '1~--4•.~V r 0.-.15V 1 _ 

135V o l •. IV I 6. ,3AC 6..;3AC o , -0. 14V O. 12V I· 0.34AC 

I 0 I 17.5V I O. 34ACI~··}AS I 2l5V t 22?Y I -}6V I - 1, i. I 
225V 98V IO,SV t6~'3AG 6._ 3AG 122Y I 0 2.o6V I O.34AC 

Y20S ,6G.4 144V NC O•. 34ACI 6. 3AC 144Y -135V ~' Q 

V206 6BJ\6 

V207 1~AT7 

o I. S5V 0.,3~,A~1 6. ,3AC 
, if, 

.,Z45Y 85Y 1~,S5V 

2.70V. -6SY , 0_: ';" i 6. ~.9,lI 6. 3AC 270V -b8V o 0.34AC 

V20S 6~~ 

I 

V209 6AL5 

o 2 .. 4V 0~,J4~J?1 6. 3Ay 192V 82V p, 
I I I I I ~ I l I -

-0. 15VI -4~'6v O.34A,01 6. '3AC... o NC, 0;.' 56 

;Yaro 6BA6 o 1.'2lV O. 34ACI 6. 3AC 255V 62V l.llV 
, -' 

V2ll ,6CL6 o -7.3V I 172V O. 34AC I 6',3AC 270Y 
" 

,0 172V -7.3V 

V212 6146 o 0.34AC I 230V o I -135V o 6.3AC o 

NO~.L'E: All measurements made with a lOK ohm/Volt Simpson Model l60 meter,. 
j , ' .' I 
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i. 3.2 . Table of Volta,ges - Receive Condition: Contd. 

RF DECK 

Circuit 
Symbol 

V213 

Tube 
Type 

6146 

Pin' 1 

0' 

Phi 2 

0~34AC 

Pin 3 

Z30V'" 

Piti 4 

'0 

Fin·S 

135V 

Pin. 6 

0 

Pin 7 

6.-3AC 

Phi' 8 

0 

Pin 9 

-
V214 6AH6 0 2.4V O.34A< , 6.3Ac 250V lsdv 2~4V - -
V215 

V216 
-~. 

V217 

V2I8 

6BA6 

6BJ!;6: 

6BA6 

6BA6 

' 

0 

-0.05V 

0 

0, 

.2.:25V 

2. JSV 

2.6SV 

0 

O.34AC 

0.34AC 

0; 34.AC 

0;34AC 

(S. 3AC 

e. 3,AC 

6. JAC 

0..3AC 

255V 

25SV" 

250V 

2S0V 

. 

64V 

6SV 

12SV 

68V 

: 

2.2SV 

o: 

2;6SV 

1.4V 

-

-
-
-

'. 
-
-

-

' 

; 

• 

POWER DECK 

Circuit Tube 
Symbol Type Pin 1 Pin 2 Pi'n 3" Pin 4 PinS Pin 6 Pin 7, Pin 8 Pin 9 

_. 

VIO 1 12AT7 60V 0 1.. 2SV &.3AC 6.3AC 5SV , ,0 1·.2SV ·0 ' 
--_.. 

VI02 12AT7 -0.2V -O.·2V -0.05V 6.3AG 6.3AC 2S5V .0 5.8V ·0 

VI03 12AU7 -').15V -0. ISV 0.12V 6.3AC 6.3AC 2S5V '0 5.4V 0 

VI04 6AQ5 0 16V 6.3AC 0 260V 27GV 0 - -
VIOS OA2 NC NC NC 0 ISOV NC 0 - -
VIo6 OA2 150 NC NC NC 150V NC 0 - -

NOTE: />..11 me3.suren,ents n1'J.d~ 'iVith a ZOE: ohm/Volt Simpson Model 260 meter. 

) 
( 

; 

-_.­

'. 
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7.4 HIGH-EREQUENCY OSCILLATOR CONNECTIONS - For proper high fre­
quency, oscillator RF output':voltage, the switche,41~ads from SZO ID should be 
connected to the plate'circuU:~,ndJ1ctancesas follo;ws: 

Crys tal Frequency	 'Inductance 

i~~:o;~ 11~OMCisr' , ", L220 8.2 microhenry 
·1l.0':'-"15~'O MC/S' '-, L2£9 4. "1 mic'rohenry 
15.0	 - 19.~S iMc/s L212 2.7 microhenry

'. . " '" ;- ..: ~.' j'r' 

The e,xception is on Channel 6 which is connec,tecito L228 and C337, 
if on the rtor"ttlalIS;·O-"30. o MC'/S range." ""'" 

• ,_..' • '. . : ,'! rOO' .~ -, "', .. • 

..7.5	 RECEIVER IF AND TRAP ALIGNMENT ­
. 

(a)	 Connect the signal gen~r~tOlr,to. tes,t point. B •. ,Co:~nect ,the output meter 
(Simpson 260) to test pointA. ' ' 

. i!	 _U:.:~;.I",.· "'''''''' r'" ·~r,:·; ~:.<~:' 

(b)	 Set the mode switch to USB-AM. 

(c)	 Set the signal generator to 1650 MC/S with 1000 cycle 300/0 modulation. 

(d)	 Adjust t~~r~I?,~~d;~~40m.~'~~,t,e~;~fT;Z,16ani T,?!:7, of T218 and T203, 
and the top corepf,T219 't~.:i:. m~xiinum output. . 

NOTE: The core fJ,t",~~3,~.&1;1.citheb(,)tt~Ipcore of TZ19 are 
factory adjustments that affect the pass ,\?~nd +ipple of the 
crystal filter and adjustments should be avoided unless 
found, nece~ /Jary." (See Sectic;m,7. 6 for recommended pro­
ce4~i-e:) ,..'>,.: " '.' ' " 

With";a. 8ig~~1:'g:~ri~~~tor'~utput 'or' 3000mic~ovolts, the output meter 
reading should approximate 0.7 volts RMS. ' 

(e) For 'trap,aii~~ntco~nectt~-e~:~ignalgener~tor to the ante~na t~rminal 
with the gener~,~!,junedto T65p;:KG./~andmodulated.30%with a 1000 
cycle tone. Adjust the core of th~'1650 ~~(SJrap (L,~3Z for minimum 
output.	 ' 

.~ ~=h' j: .. ~' ,,'.(".:
7.6	 FILTER ALIGNMENT - ' 

Ca) Conne,ct the signahgene~atorto test pointB. 

(b) Set the mode switch to USB -SSB. 
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(c)	 CarefullJ vary.the frequency'of the signal generator .=1650 KC/S 'with no 
modulation and note the variation in the liS" meter reading within the pass 
band of the crystal filter. 

(d)	 Set the generator to the center of the greatest dip in the pass band and peak 
the bottom core of T219 and the core of L233. With a generator output of 
S7 and S8 across the pass band. A slight readjustment following the above 
procedure may be necessary to achieve, this ripple value~ 

(e)	 The adjustment of T202, the input filter tuning-transmit-condition should 
not be made prior to completion ,of Sections 7.7 and; 7.9. 

(1)	 Remove V206 (6BA6). 

(2)	 Connect the signal generator to test poirit E. 

(3)	 Set panel test meter switch to the'IPA position for output indication. 

'(4)	 Set the mode switch to USB-SSB. 

(5)	 Key the trans:initte~ with the :hands et push button and carefully va~y the 
frequency of the signal generator~1650 KC/S with no modulation and 
note the variation in the test meter reading within the pass band ;;)f the 
crystal filter. 

(6)	 Set the generator to the center of the greatest dip in the pass band and 
peak the bottom core ofT202 only. 

(7)	 Approximately 0.8 volt generator output should give a meter reading of 
200. The variatirm in meter reading across the pass band sho,ulq., not 
exceed three metersc'a,le divisions. A slight readjustinent loiiowing 
part (f) above may be necessary to achieve this ripple value. . 

7. 7 : PRELIMINARY TRANSMITTER ADJUSTMENT - . It is advisable to pretune 
the following circuits for ease of transmitter' aiignment•. This is due to the wide 
range available on sottl'e coils ancithe possibility of alignment' to the high-frequen­
cy oscillator or undesired beat frequency: 

(a)	 Connect the signal generator to test point C through a 100 pf capacitor. 

(b)	 Adjust the generator to the desired channel frequency with an output voltage 
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(c)	 Turn on the transmitter with the push-to-talk button on the microphone and 
tune as follows: 

Peak Test Meter Position Typical Reading 

Channell	 'TZ14, TZlS" ··BAL. }40D. :30
 

.... '!PA
Channeti 90 
. " ) "'; :"! ,',' 

Channel Z TZIZ, TZ13	 BAL. MOD. 30 
''o • 

Channel Z LZ17	 IPA 90 

Channel 3 TZIO, TZU.·-'· BAL~ '.MOD. 30
 

Channel 3 LZ16 IPA· 90
 

j.",Channel 4 TZ08~ ···TZll9 BAL.. MOD. 30
 

Channel 4 LZlS IPA 90
 
. .	 .r'. ", ., ; ~ . 

ChannelS TZ06, TZ07. BAL~.iMOD. 30
 

ChannelS LZ14 IPA 90
 

Channel 6 TZ04, TZOS BAL. MOD. 30
 

Channel 6 LZI3 IPA 90
 

7.8	 RECEIVER FRONT END ALIGNMENT, .... ­

(a)	 Connect the signal gene'1'ator. to the antennatermipal and adjust the genera­
tor to thechannetfrequency with 1000 cycle 300/0 modulation• 

. '" • t' . .' . . ': ..... • .: .;'; . ,'.\ . ::. .". . 

(b) Connect the output meter to test	 point A. Set the mode switch to SSB -AM. 

(c)	 Tune as follows for maximum output. 'If more th~none'pea:k is found, the 
setting with the core ~urther~~t i~,the c~~~ it>. th,~ correct. setting: 

Channell TZZO, LZZ7 
Channel Z 't2ZY, ;"12:Z6 
Channel 3 TZZZ, 'L2ZS 
Channel. TZZ3, LZZ4 

TZi'4 :UZ '3 .:.ChannEhS 
.,. ~". .'	 .

. Cliaririel 6 'tZZS,'-LZZZ',: 

With an input of 50 microvolts, the output will be approximately 0.8 volts 
rms., and the "S" meter will indicate approxirr:.ately S6 or more. 
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TRANSMITTER ALIGNMENT 1650 KC ­

RE7~~~~e VZ 14 (6AH~)~ ~he injecti<;>n vO,ltag~at t~st, point D should be 
6 volts rms. or more as'measured with an RF voltmeter. 

, . ". NOTE: The Preliminary Transmitter Adjustment should 
-':':_:';'--~~~--:'b'e~fhade pr:i<>rto 'the follewing alignment. (See se.ction 7.7) 

(b)	 Set the mode switch t~ 'tiSB -A,-M. 
(c)	 Set the modUlator balance "control RZ03 and the carrier level control 

RZ08 in. their fUlly ~l:~c~w~s,e,positions. 

(d) Set the test meter to the P:~A position. ." .) 

:.. "- - ~ 

(e)	 Key the .transmitter .with the handset, p;ush~button, and adjust the top
. ." '- \, ...., 

core	 of TZ03 for maximum reading. 

(f)	 Set the mode switch to USB'-SSB. Key the transmitter and adjust the 
top core of TZOZ for ,-rn.axi.mutn,reading•.. ." 

NOTE: If necessary, the botto,m core of TZOZ may be ad­
justed to secure minimu.m ripple. (See Section 7.6 Filter 
Alignment) .' 

(g) Adjust the modulator balance control for minimu.m reading. 

NOTE: CZ 10 lfS ,a factory adjustment which has been made
 
in conjunctio"n' with 'TZOZ and RZ03 for :maximum carrier
 
suppression. It should not require readjustment in the field. 

7. 10 CHANNEL FREQUENCY ALIGNMENT, BALANCED MIXER & IPA _
 

(a) Set modeswitch:to USB'-AM. 

(b) Set carrier level control RZ08 fully clockwise. 

(c) Key the transmitter and recheck all adjustments listed under Preliminary 
Transmitter Alignm ent. . ." 

(d) Adjust the carrier level control for adequate meter readings on the first 
channel. This adjustment should hold for this portion of the transmitter 
alignment• 

. ;: ,'. 
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7. 11 EQUALIZATION OF DRIVE - With the test meter in the IPA position, the 
reading should be noted on all channels. Readjust the carrier level control RZ08 
for a meter reading between 180 and ZOO. Adjustment should be made as neces­
sary to equalize the RF voltage to the grids of the 6146 tubes as indicated by the 
panel test meter. This may be accompli~hedby a slight detuning of the IPA grid 
coils. Channels should be adj,usted to the reading of the lowest channel as {olb,. 

Channel I (TZI5)	 AdJust to tIle high~frequency side, 
(core furthere!Jtout of coil) 

Channel Z (TZ13,	 TZU, TZ09, T.Z07and TZ05) Adjust
1._,; . 

thru 6 to the low-frequency side, 
(core furtherestin to coil) 

7.1Z FREQUENCY t,HECK - A fre"q,uency meter may be coupled to the grid 
circuit of the final sage thru a IOpf capa~itor. ' " 

• ... . . . .: .:' :j:,..; . :,' '- . . ; ('~ . 

(a) Setverni~r~J;lob,to "IZfJo'clock." _,~ .. 

(b) Set mode switch to USB -AM. 

(d) Adjust to frequency 'as'f()llo~i:l:' . 

Ch~~n~i I' C319 
Channel Z C3Z0 
Channel 3 C315 

""":: If 

Ch~nn~l 4, - C318 
Channel 5 C317 
Channel 6 C316, 

7.13 TRANSMITTER PA ALIGNMENT ­

(a) Re:qlQYE;l all '-kow~r~rori;~:t~e equipm,e,nt. 
• ... ... . , ~ , " '1 . " '~ 

(b) Placement of taps on coils should be made, using the foliowing 
chart as a guide: Coil clips fpr,.,t)1e,vario~~ channels a;l"E;l ~olor , 
coded as follows: - ",.. ,,' ' 

" '=Channel 1 Brd\lLu 
Channel Z Red 
Channel 3 Orange 
Channel 4 Yellow 
Channel 5 Green 
Channel 6 Blue 
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" ,,.	 ~, ,,' l '~_.L .. ' ',.. .i c, ;\:'. ~ '".'- [, .. :." 

':-, i>-. i.···.,	 r', :}:: 

Coil	 turns are numbeJ.;.ed. frpm.the switch end of thec:oil: 
",1 

z MC!S~:i""·": ;31 tui'ns 
......,.3 MC/S 24 tUrns 

4 MC/S 18 turns 
, ;--,

6'MC/S "'12 turns 
, 10 MC!S . I."': ("9' turns 

14 MC/S 6 turns 
!", " ,~,1' 

. ::.: ~'~ ZO MC/S 'S turns 
30 MC1S'·· '-' . Zturns 

'>.' ) 

(c)	 Reconnect R245 and R246. 
...: :.-~ ...:­~.. . . j... . ~ .. -, . , . !_~ ~-; 

. I .-" 'i·· .. ".' .. 

(d)	 Connect a 50 ohm dummy ioadtb'i the antEmna "connect6r:': 

(e)	 Set the mode switch to USB-SSB and thes'i>eech level control counterchock­
wise. 

.) '~ .!\.• ~:_~;,;-.' '.) ('; 

(f)	 Key the transmitter with the handset push button and adjust the bias control 
(R218) for a PA reading of 45 MA (40~ M.A.- scale).),: 

(g)	 Connect a telegraph key across terminals TB5-3 and TBZ-IO (GND) on the 
rear of the cabinet. i' ; , 

.' ..\, 

(h)	 Place the phone! CW sw'itch in the CWpo~ition;'the VOX/manual switch in 
the VOX position, and t:he test meter in the FA position. 

(i)	 Close the key and adjust l the vox control for CW /VOX operation. 

(j)	 Set the speech level control to the "12 ~' clock" position and key the trans­
mitter with the hand key. Do not exceed a FA reading of more than 250 MA. 
When the meter reads greate-rthan250 MA, decreaiEtthe current with the 
speech level control• 

. ,: 

(k)	 Capacitoradjust1'tfents are as follows: 

Channel No. Tuning , Loading 

1 C253 C259 
2 C252 C258 
3 

.r/ (': : , ' 

C251 C257 
4 C250 C256 
5 C249 C255 
6 C248 C254 

Starting with the loading capacitor fUlly compressed, resonate the tuning 
capacitor for a minimum PA meter reading. Adjust the loading capacitor 
counterclockwise to increase the loading, and re-dip with the tuning capac­
itor until the indicated plate current is 200 to 250 MA. Always make the 
tuning capacitor adjustment last. 
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7. 14 Trouble Chart Transmitter: 

(a) N
" .. 

, ,~ 

o output or Low Output: 
. 

f<". -\_~; '.;.,:'; ...._.~ ...~L~~-·/ .:-_~_~·_i .. · ,., '. '­

(1)	 Check higli';:freqtieticy osCillator at test point D for an RF output voltage 
of 6V. RMS or more. 

(2)	 Screen voltage Qf V2 1~ a.p.d y2.13,spould be approximately 220 V. 
," r	 -', _ . '; ¥,.,' .; _, . .i ' • " 

(3)	 Check RF voltage at the grids of V212 and V2 13••• should be at 
least 30V RMS• .. ,,, '\ ... 

(4)	 Check High voltage to Fbwer Amplifier. 

(5)	 Check 1650 KC /S oscillator (V206) for RF output. 

(6)	 Check for proper relay operation. 

(b)	 No CW Output: 

(1)	 Check tone oscillator for oscillation. 

(2)	 Check VOX circuitry for prober operation from tone oscillator signal. 

7.15 Trouble Chart-Receiver: 

(a)	 Low volume or no volu.me: Check the following: 

(1)	 High-frequency Oscillator (V214) 

(2)	 CR 2074 CR208 for low back resistance. 

(3)	 SSB- V206 1650 KC/S OSC) and product detector (V208) 

(4)	 AM - Check AM detector (V209) 

(5)	 Relay action K20 I, K202. and K203. 

(6)	 Audio stages V203, V202B and V204 

(b)	 No squelch action: Check V204B and V217 

(c)	 No AGC action. Check V204A. V202A, CR205, CR206. and CR204. 
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SECTION 8 

CHANGING CHANNEL FREQUENCIES 

8 0 I Changes Within a Range:
 

{a) Che.ck higp.-(r~"q~encyoscilla~orcon.nection for .the new frequency (para. 7.4)
 
• '. : •• , - <', : ,. I " -' ~- i" - .7.' ',' :.,',' - ,:.1 c:.: i ~. . ~." -'. :_~ -~ , , :'~ .... ::, ~~) ~r ", r:' ;

and	 change crystal. - .. ... 

(b)	 Retune tra~~mitier 'and ~~ceiv~r ctrcuits as'outHned:~n (~i$.'.1~7, 7.9, 
7.10,7.11,7.1Zand7.13.) 

(c) All channels must progressiv~ly in~~'e~s~ f~ frequency. 

8,.2 Changes Requiring a Chang~inRatige:::';' 

{a}	 Check the frequency conscious co~porients ii-'st f6r the necessary parts and 
replace as required. 

(b)	 Follow steps as listed in (para. 8. 1). 

.< ­

. ( . 

.:: 
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9. 1 Cabinet Par:ts: 

Circuit Symbol 

J -10 I 
J-I02 
J -103 
J -201 
TB-I/TB-2 
TB-3/TB-4 
TB-S 

9. Z	 Power Deck Parts: 

C-IO 1 

C-IOZ 

C .. I02A 
C-lOZB 
C-I03 

C-I04· 

C-IQf> 

C-I01 

C-I08· 

C-I09 

C- 110, 

C-llL 
" ,.' 

C-l1Z 

C-l13 

: SECTION	 9 

REPLACEMENT PARTS LIST 

Description 

Plug, 30 contacts
 
Socket/'Zl contacts
 
Plug, 33'contacts
 
Socket, 'i) contacts·
 
Terminal Strip; 20,term.
 
Terminal Strip, 20 term.
 
Terminal Strip, 10' term.
 

Capacitor, disc'ceramic
 
.01 MFD, ~ 200/ct,SOOV
 
Capacitor, ,electrolytic
 
80/10 MFD,
 
10MFD,4S0V
 
80 MFD. 450V
 

. Capacitor,	 mylar 
.2Z MFD" '+ 10%, 400V
 
Capa.citor, disc ceramic
 
.01 MFD,'';' ZO%. SOOV
 
Capacitor. -disc ceramic 
.0 I: MFD,.;. ~po/e. SOOV 
Capacitor. ~disc·ceramic 
.01 MFD,.;. 20%/' SOOV 
Capacitor, disc ceramic 
• 0 1 :MFD, :=:. 20%, SO 0 V
 
Capacitor, disc ceramic
 
.0 IMFD, .;. ZO%. SOOV
 
Capacitor, -electrolytic
 
ZO,MFD, Z5V.f. 

Capa,c:;:,j,tor,	 mylar 
• 2z~iFD;'';' 100/0, 400V
 
CapacitOl"'i disc ceramic
 
• 0'1 MFD,.;. ZO%,/ SOO'V
 
Capacitor, -mylar
 
• ZZ MFD, .;. 10% 400V
 
Capacitor, -electrolytic
 
20 MFD, 25V
 

: I.' ~". -. 

Part No. 
M4'lfS6-2 
M411S7-1 
M411S(;-3 
M411S7-3 
M'S8026-1 
MS80Z6-1 
KlS891-10 

'... \ 

M23034-28 

KISS04-S8 

InCluded in.C-I02.. 
Included in C-I02 
K23933-1 

M23634-28 

MZ3034·Z8 

M23034 .. Z8 

M23034 .. 28 

M23034.,;28 

M2309f,..1 

K23933-'1 

M23091-1 

ManualsPlus.com

https://www.manualsplus.com/


Circuit Symbol 

C-114 

C-115 

C-116 

C-117 

C-118 

C-119 

C-IZO 

C-IZ1 

C·'liz 

C-IZ3 

. ',,? '.< 
C-lZ4 

C-IZ5 

C-IZ7
,-' :" , /.~. 

C-IZ8 
_. I, J 

C-IZ9 

"CR-:IOI 

,CR_JO'Z 

CR,.103 

,,~, ,~R,.104 

" CR-I;05 

Description Part No. 

Capacitor, electrolytic K23073-1 
10 MFD, ZSV 
Capacitor, electrolytic K23073-1 
10 MFD, 2SV 
Capacitor, disc ceramic M23034-Z6 
.01 MFD, GMV 1400V 
Capa:c;:itor,,".,disc ceramic MZ3034-Z6 
.01 MFD;'CMV 1400V 
,Capac~tp;ri"dis c ceramic MZ3034-Z6 
.01 MFD, GMV 1400V 
Capacitor, disc ceramic , ' MZ3034-Z6 
.01 MFD, GMV 1400V 
:~~p,~(;!.to;r", electrolytic .' ',' KZ3073-8S 
100':'MFD;'" IS0V 
Ca.p~dtor, electrolytic K23073.77 
20r:MFD,: c' :' ,'c'IS0V 
Capa,.citor i electrOlytic K23088-2 
100;MFD, 450V 
Capa<:ito.r, electrolytic " K23088-2 
100 MFD, :, 4S0V'cr 
Gap~citor, electrolytic K23088-2 
100 MFD, 450V 
Capacitor, mylar IF . K23933-1 
.22 MFD, +10%, 400V 
Capacitor, electrolytic :Kz3100-1 

, 20/20MFD, 150V 
Capacitor, disc ceramic' M23034-28 
.01 MFDJ +200/0, 500V 
Capacitor~ disc ceramic :' ,M23034-8 
.01 MFD; GMV,' 1000V 
Capacitor, disc ceramic M23034-28 
.0 IMFD, .;. zolfo, 500V 
Capacitor, "rtlYUir ' K23933-2 
• 1 MFD, ... 10%'.200V 
Rectifier,-silieon M4121S-4 
250MA : 1000 PlV . 
Rectifier, , silicon M41215-4 
250MA : 1000V PlV 

:: ..-Rectifier, silicon M4121S-4 
250MA 1000 V PlV 
Rectifier, silicon M41215-4 
250 MA 1000V PlV 
Rectifier, silid:>'nM4121S-4 
250 MA 1000V'PlV 

.' 
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Circuit Symbol
 

CR-106
 
.. .,,~ 

.' . 
CR-I07' . 

CR~ 108 

CR-I09 
,f 

CR-110 

CR-lll 

CR-l12/ 

CR-l13 

CR-1l4 

CR-1l5 
.',

r' . /i 

DS-I0 1 
F-IOl: ' 

F-I02 

F-I02 

F-I04 

F-I05 

1.10 I 
1-102
 

. 1-103
 
1--'L04 

1-105
 
1-106
 
J-I04
 

J -105 
K-lOl 

K-I02 

Description 

Rectifier, silicon 
250 MA 1000V PLY­
Rectifier, silicon· 
250 MA 1000V l?IV 
Rectifie:t'} silicon. 
250 MA,'..'l.OOOV PIV 
Rectifier, silicon' 
250 MA raODV l2IV 
Rectifier, silicon 
250 MA LOOOV PlY 
Rectifier, silicon,c 
250 MA 1000V PIV 
Rectifier, silicon 
250 MA 1000V PIV 
Rectifier, silicon 
250 MA 1000V PIV 
Rectifier, silicon 
2S0MA LOOOV PIV 
RecJif{et, sili'con 
1SO MA 406'v' . PIV 
Buzzer, 90V DC 
Fuse, cartridge 
SA, 12SV Slo-Blow 
Fuse, cartridge 
5A. 125V Slo-Blow 
Fuse, cartridge 
SA. 12SV Slo-Blow 
Fuse, cartridge 
lA. 250V 
Fuse, cartridge 
1/4A, 250V 
Lamp, neon, white 
Lamp, neon, white 
Lamp, neon; white 
Lamp, neon, red' 
Lamp, neon, white 
Lamp, neon, yellow 
Connecto,r, female 
Mike. 
Jack, phone 
Relay, 4PDT 
110V DC 
Relay, 4PDT 
HOV DC 

Part No. 

M412 15.-4 

M412J5-4 

M412J,5-4 

M41215-4 

M41215-4 

M41215-4 

M41215-4 

M41215-4 

, , 

M41215-2 

K58058-1 
K15888-6 

K15888-6 

K15888-6 

K15928-5 

K15928-2 

KSI0~3-7 

K51033-7 
K51033-7 
K51033-8 
KSI033-7 
K51033-9 
K1S972-1 

K41113-3 
K40417-1 

K40417-1 
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Circuit Symbol 

L-I01 
L-102 

" L-!03
~•..! ,', 

.L-104 

L-I05 
, .' 

LS-I0 1 
:cP-.10 I 
P-I02 
P7-,l,03 
R-I01 

R-I02 

R-I03 

R-I04 

R-I05 

" 

R-I06 

.·R-I07 

'&-109 

R-HO 

R-HI 

&-113 

R-U4 

a.-U5 

'&-U6 

Description 

Choke, RF 
Choke, RF 
Ch()ke, ~ilter 

8 H;@ZOMA 
Choke, filter, swinging 

113 H;.@ 50 MA DC
 
3.,5 H. @ ZOO MA DC
 

f Choke, filtel", 
7 H.@ ZZ5 MA 
Speaker,' 4 x 6:, 3• .2 ohms 
SOC;1<e~, 30 contacts 
Plug, 21 conta~ts 

Socket, 33 contacts 
Resistor, variable, 1 meg 
VOX gain 
Resistor, fixed 
lOOK.... 10%., 1/.2 watt 
Resistor, fixed 
470K• .;. 100/0. 1/2 watt 
Resistor, fixed 
Z. 7K, ~ 100/0. liZ watt 
Resistor, variable, 1 meg 
Anti-trip 

" Resistor, fi;xed 
lOOK• .;. 100/0, 1/2 watt 
Resistor, fixed 
lOOK, .;. 100/0, 1/2, watt 
Resistor. fixed 
J2K, .;. 100/0, 1/~ jwatt 
Resistor, fixed 
1 meg. + .100/0. U2 watt 
Resisto.r" fixed 
4 70K, + 100/0.. I t?-. watt 
Resistor, .~ixed 

Z. 7K, ~ 10.%, ,1/2 watt 
Reais tor" fix,ed 
lrneg, t.: 100/0, 1/2 watt 
R:esistor. fix~d " 
220 ohms • .;. 100/0. I/Z watt 
Resistor, fixf~.d .. 

;tOO.K,	 of. 100/0, :t/Z watt 
Resistor, fixed 
1 meg, + 100/0, 1/2 watt 
Resistor,yariable, I meg 
Line in g~in 

Part No. 

K58066-1
 
K58066.1
 
M39!24;-1
 

) :~~,...:; 

K42357.2 

M39UO-l 

M26646-1
 
M41157-2
 

/ 

M41l56-I 
.'. :M1:;l 157-3 

K1538Z-13 

K19309-97 

K19309-113 

K19309-59 

K1538Z-13 

K19309-97 

K19309-97 o 

K19309-75 

K19309-121 

:K19 399-1l3 

K193Q9-59
 

K19399-12 J
 

K19309-33
 

IU93Q9-97
 
, , ;: 

~_., Ij ,: '.,...! 

KI:9,3P9-121 

KJ:5J~Z-13 

I! 
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Circuit Symbol 

R~118 

R-1l9 

. R-IZ 1 

'. R-12Z 

R-I2.4 

R-fZ6 

R-1Z8 

R~129 

R-130 

R-131 

R-13Z 

R-1'33 

, ...	 R .. I'34 

R:..l·3S 

R-136 

R-137 

R-138 

R-139 

Description	 Part No. 

Res.ist~.r •. Jixed ...~ '~.: .~! 9309-: lZ 1
 
1 meg, ! 10'0' 1/2. watt
 
Resistor. fixed K19309-121
 
Imeg,.= 10%, J /,2.: watt
 
Resistor. variable.S meg K15382,-14
 
VOX delay
 
Resistor. variable. 1 .meg K15382,-15
 
Recelver'volum:e;
 
Resistor, fixed K19309-137
 

. 4.7meg, '::"10%~ 1/2. watt
 
Resistor. fixed K19304-S4
 

. 33K, ~ 10%..,2 watt·
 
Resistor,: fixed K19309-49
 
lK~:~ 10%. '1/'1. 'watt
 
Resistor • fixed K19309-12.1
 

. 1 m'eg. t 10'0'.; 1/2 watt 
Resistor, fixed K19304-10 

. ·470 ohm. ,:!:. 10%, 2 watt 
Resistor,' fixed K19336-1 
3.3 ohm, :!:. 10%, 5 watt
 
Resistor, fixed K19336-1
 
3.3 ohm. !. 10%, 5 watt
 
Resistor • fixed K19309-33
 
2:20 ohm, :!:. 10%, i 12. watt
 
Resistor ,'fixed K19309-2,9
 
150: ,ohms, .+'10%, 1/2. watt
 
Re s is tor, [:fixed K19304-58
 
47K, .±10OJ'0,Z watt·
 
Resistor,fixed. ;;, , K19309-49
 
lK, .. 10%,t12 watt
 
Resistor, fixed K19304-58
 
47K.+ 10%, 2 watt:
 
Resistor ,fixed K19309-49
 
lK,'!:. 10'0' 1/2. watt
 
R&$i,stpr ,fixed ' K19309-89
 
47K, ';'10'0', 1/2. -w.att
 
Resisto,r. fixed K19309-89
 
47~, ~:1~,l~0" 1)2. watt 

;
 

ResistpJ." • fixed .', K19309-89
 
47K, :t. '100/0 ,1/2. .watt
 
Resistor ~" fixed:; K19309-89
 
47K, '!:!t)%: 1/2. watt
 

'''~i,;
Resistor:~ variable, 10K K!5382,-16 .......::. 
Squelch': ':; 
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Csrcuit Symbol 

R-140 

R-l,41 

.' 'R:-142 

',- ~.,'·,R-144 

R-145 

R-146 

R-147 

R-148 

R-149 

R -15.0 

R-151 

R-152 

'R .. 154
 

R-155
 

S-102 

·S-103 

S-104 

S-105 

Description 

Resistor, fixed
 
47K, + 100/0, 1/2 watt
 
Res.istor, fi:x::ed
 
47K, +100/0, 1/2 watt
 
Resistor, fixed
 

"220 ohms, +,100/0~ .1/2 watt 
Resistor', fixed 
5K,~ 100/0" 10 watt W. w. 
Resistor, fixed: 
2.K• .= 10%, lO~tt w. w. 
Resisto,r, fixed' 
20K, ~100/0,: 10 watt W. W. 
Resistor:, fixed, 
20K,:';';10%, 10 watt W. w. 
Resistor, fix,ed 
20K, + 10%,10 watt W. W. -
Resistor:, fixed 

' 

4 7K,+ 100/0,1/2 watt 
Resistor, variable,. 10K 
Line out gain 
Resistor, fixed 

", 3. 3 ohm, + 100/0, 5 watt 
Resistor. fixed 
IK,'~ 10%. 1/2. watt 
Resistor, fixed 
I meg. ~ 100/0, 1/2 watt 
Resistor, fixed' 
3KJ~ 100/0, 10 watt, W. w. 
Resistor, fixed 
47K, + 100/0, 1 watt 
Resistor. fixed 
6.8K, + 10%. 1/2 watt 
Switch;-toggle~ DPDT 
3A. 2S0V AC 
6A. 12.SV .AC 
'Switch~ to~g1e. SPOT 
lOA. Z50V,AC 
15A~. 125V AC i" 

Switch,toggle~ DPDT 
3A•. 2S0V AC 
6A. 12SV AC 
Switch, function, 3 deck 
9 pole, 3 position 
Switch, selector. 4 deck 
8 pole, 5 position 

Part No. 

K19309-89
 

K19309-89 

KJ9309-33 

.. Klc9337-4 

'·K19337-6 

K19337.12 

K19337-12 

Kl9337 -12 

K19309-89 

-KI5382-17 

K19336-1 \ 

K19309-49 \ 

\ 

KI0309-121 

K19337-2 

"K19310-89
 

Kl'9309-69
 

KS2032-1
 

K52031-1 

K52032-1 

M52034-1
 

M52035-1
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Circuit Symbol 

S-106 

S-107 

5-108 

S-109 

S-11O 

S-III 

T-IO 1 

T-IOZ 

T-I03 

T-I04 

T-IOS 

9.3 RF Deck Parts: 

C-ZOI 

C-ZOZ 

C-Z03 

C-Z04 

Description 

Switch, toggle, DPDT 
3A. ZSOV AC 
6A. IZ5V AC 
Switch, toggle, SPDT 
lOA. Z50V AC 
15A. lZ5V AC 
Switch, toggle, SPDT 
lOA. Z50V AC 
15A. 1Z5V AC 
Switch, toggle, SPDT 
3A. 125V AC 
6A. I25V AC 
Switch, tap 
lOA. 150V AC 
1 pole, 5 position 
SWitch,·toggle, DPDT 
3A. Z50V AC 
6A. I25V AC 
Transformer, output 
Plate to 500 ohm s 
Transformer, output 
Plate to 3.2 ohms 
Tapped autofor.mer 
115/230 to 115 
Transformer, power 
Primary, 115V AC 
Secondary 
SEC. #1 
900-0-900V AC - Z50 MA " 
tapped @ 350 -0 -350V AC ­
bias tap.@ 120 V AC 
SEC." #Z 
6.3 AC @ llA 
Transformer, line matching 
500 ohm s balanced to 
500 ohms unbalanced 

Capacitor, Disc ceramic 
.01 MFD;. 20% 500V 
Capacitor", Disc cerattlic 
.01 MFO;. 20% 500V 
Capacitor, Dur-Mica OM-IS 
220 pi..:t 5% 500V 
Capacitor, Our-Mica OM-I5 
220 pf..:t 5% 500 V 

Part No. 

KS2032.: 1 

K5Z031-1 

K5Z031-1 

K5Z031-Z 

K520~8-1 

K5203Z.1 

K40063-1 

K40063-2 

P39130-1 

P3912I-1 

225 MA 

K40060-1 

M23034-Z8 

M23034-Z8 

KZ3006-IO 
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.Gi:rc;~~tlSym bo1 
....'~.::;;:.,_.~ 

C-206
 

C-207
 

C-~O'8 

C-209 

C-ZI0 

,(:;-Zo 

C-ZIZ 

C-213 

C-2J;4 

C-Z15
 

C-Z16
 

. C-211
 

C-218
 

C-219
 

C-220
 

C-221
 

C-222
 

C-223
 

C-224
 

C-225
 
. .I 

- P'.' 

,Description 
.-----.::..-'-'--

Capac:Lt,or,. Dnr-Mica DM-15
 
2 70pf.:t 5% 500 V
 
Capacitor, Dur-Mica DM-15
 
47pf+1P:% 500V ..
 
Capa~itor,: Disc ceramic
 
• 0 1 MFD -:- 200/0 500 V'- . 
CapC'l.~itor,. Piscceramic
 
.01 MFD~. 20% 5DOY·
 
Capacitor,· Disc cera;t:r'Iic
 
• 0 1 MFD -:- 2010 500 V . . .... -~ 

Capacitor ,::I;'rirDmer
 
3-35 pf .
 
Capacitor, Dur-Mica DM-15
 
17 pf -:- • 5pf% 'soov
 
Capacitor, Feed- Thru
 
• 00 l ~~.1FD G MV 500 V 
Capacitor, Variable 
15 pf 
Capacitpr:, Temp. Compensating 
15 pf 
Capa,citor, :0ur-Mica DM-15 
ZOO pf.2: 5% 30qV 
Capacitol-, Disc ceramic 
.002 MFD ..;- 20% IKV 
Capacito:-, Dur -Mica DM-15 
47 pf +10% 500V 
Capacitor, Disc ceramic 
.002 MFD .;. 20% IKV 
·.G,apacitor, Disc ceramic 
• OOZl..1.FD + 20% IKV
 
Capacitor, Disc ceramic
 
.01 MFD.::: 200/0 500V
 
Capacitor, Feed Thru .
 

:",001	 MFD GMV 500V 
Capacitor, Dl!r-Mica DM-15 
30 pf .:. !.-7J' .SoOV 
Capacitor, Dur-Mica DM-15 
100 pf.!: 10% 500V 
Capacitor, Disc ceramic 
• 00I>MFD .... lOo/.o500V .
 
Capacitor, Dur·-Mica DM-15
 
25 PF +5% 500V
 

Part No. 

K23006-93 

K23006-6 

M2'30'34-28 

M23034-28 

M23034-28 

K23043-5 

1<2;3906-82 

K23940-4 

K34452-49 

K23061-173 

K23006-52 

M23Q34-54 

1,(23006-6 

M23034-54 

M23034-54 

M23034-Z8 

K23940-4 

K23006-109 

K23006-1 

M23034-31 
; ':. '-," 

K23006-142 
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Circ',lit Symbol 

, 0-226 

C-227 

C-228 

C-229 

C-230 

C-231 
.. ,.:i:. 

C-232 

C-233 

C:.:234 

C:.:235 

0..;236 

C;.237 

C.239 

C ..'240 

0-241 

·:,C:.242 

0.,243 

C:;.o'~44 

C-245 

C ..246 

C-247 

• 

Description 

Capacitor, Disc ceramic' 
.01 MFD .... 20% 500V :,' 
Capacitor, Dur,-Mica OM-IS 
7 pf~. 5 pi 500V, 
Capacitor, Dur-Mica:DM-15 
10 pf~<IO% SOOV ," 
Capacitor" Dur.-Mica DM·I5 
100 pf.;;IO%. 500 V 
Capactt(n·~~Dur -MicaDM- 15 
47 pf'+- '100/0' 500 V , 
Capacitor, ,Dtir-MicaDM-I5 
47 pf .... IO%500V: '.', 
Capacitor, Dur-:Mica;-DM-I5 
47 pf.:!: 10%. 500 V 
Gapacito:r , ,,:,pur - Mica. D M - 15 
47 pi~ IO%500V 
Gapadtor, Disc ceramic 
.001 MFD GMV:S{)OV 
Capadtdr,Dur-Mica DM-I5 
220 pf +.'5% ' 500V ' 
Capacitor ,Disc ceramic 
.001 MFD GMV 500V , 
Capadtor, Disc ceramic 
.001 MFD gMV 500V 
Capacitor, Disc ceramic 
.002 MFD +- 20% IKV 
Capacj.tor,-Dt1r-Mica DM-I5 
220 pi'+- 5%'SqOV 
Capacitor, Disc ceramiC: 
.00 I1v1FD GMV 500V 
Capacitor, p~sc ceramic 
• 002,MFD"",lO% IKV 

.... - ... ; 

Gapaci,tqr" ,Disc ceramic' 
• 001 MFD GMV 500V.: -, 

Capa$:li~or, 'Dtir - Mica D M - 15 
47 pf'+;.:.10%::'500V 
CapaCitor,. Dl'sc ceramic 
.00 I MFD 'GMV 500V 
CapacitOr,"D't'sc ceramic' 
• 0 1 MFD +200/0 ' 50QV 
Capadtor~ :Variable 
15 pfd '750V:/RMS' 
Capacitor, Disc ceramic 
• 002 MFD ~ 20% IKV 

Part No. 

M23034-28 

K23006-24 

K23006-8 

K23006-1 

K23006-6 

K23006.6 

K23006-6 

K23006-6 

M23034-30 

K23006-10 

M23034-30 

'M23034-30 

M23034-54 

,, K23006-IO 

..~: ~ Mt3034-30 

" ':MZ' 30 34- 54 

·M23034-30 

K23006-6 

MZ3034- 30 

M23034-28 

1',K34453-G9 

M23034-54 
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",'}:' 

Circuit Symbol' ',,' Description, 
" 

* C-l48 Capacitor, Variable
 
* C-l49 .c:Ca.-pacitor, Variable
 
* C-l50 Capacitor, Variable
 
* C-l5f :< r~Capa.citor, Vari~Qle
 

*C-l5l Capacitor, Variable
 
* C-l53 ;'; Capacitor:" ,Va~iabl~


* C-l54 Capacitor;T~immer
 
* C-l55 .;;;Capacito~,Tri~t'Per
 

* C-l56 Capacitor, Trimmer 
* C-l57 CapaC'itor, .Tr)immer
* C-l58 Capaeitor, Trimmer 
* C-l59 Capacitor, Trimtner ,
* C-l60 Capacitor, Du;r:-Mica DM-IS 

) , .± ,5o/lJ 5QqV " ,.
* C-l6I Capacitor. ';I)ur -M~ca OM-IS'; .=~%, :~OOV,
* C-l6l Capacitor. Pur-Mica OM-I5 

.+ SOlo, ~ooy; '" 
* C-l63 CapacitorT, Pu~':'M~ca OM": 15 '.: 

+ 5% SOQ.V " . .;... " .,",." " \

* C-l64 Capacitor ,Dur -M.ica DM-I5 
±. 5%5,OOV." 

* C-265 Gapacitol';,' Dur-Mica DM-IS 
,:/ " + S'o 500 V 

C-l66	 Capacitor,·Pi$c ceramic 
,,'~" .• 00 S 'MFD + lO% SOOV--.. -'. 

C-l67 Capacitor. Di/3c ceramic 
,~·:,.002:MFD+20% lKV 

C-l68 Capacitor, Di,sc ceramic 
'•.00l MFD+ 2"0% IKV 

. ,. . , . ~ ;.. .. ..'-­
C-l69 Cap"citor;' :Disc ceramic 

'.c. CO 5· M~D+ ,2.00/0 SOOV 
C-l70 Capacitor, -D\,1r-Mica DM-IS' 

10· pft. .10'0 500 V 
C-l7I Capa,citoT, ;Disc ceramic 

.", .,()O.l·MFDGMV 3KV 
C-l7l Capacito:r:~ ),i8c ceramic 

.'() l.MFD ,+l,Q% 500 V 
C-l73 Capacitor, Di~c ceramic 

'.~ 001 MFD GMV 500V 
C-l74 ,:Capacitor, Disc ~eramic 

.001 MFD GMV 3KV 

Part No. 

M411l-X 
M4112-X 
M4112-X 
M4112-X 
M411l-X 
M411l-X 
K23935-X 
K2393S-X 
K23935-X 
K23935-X 
K2393S-X 
K23935-X 
K23006-X 

K23006-X 

K23006-X 

K23006-X 

K23006-X 

K23006-X 

M23034-31 

M23034-54 

M23034-S4 

M23034-31 

. K23006-8 

M23034-3l 

M23034-l8 

M23034-30 

M23034-32 
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Circuit SYmbol Description Part No. 

* C·Z75 Capacitor, Dur-Mica DM-I5 KZ3095-X 
.. 5Ofo 500V 

* C-z76 Capacitor, Dur-Mica DM-I5 KZ3095-X 
.. 5Ofo 500V 

Capacitor·•... Dur -Mica DM·I5 KZ3095-X 

* C-278 
')( 

.:., 5% 500 V' '::,~::"~:. 
9apacitor, Dur~Mic~. DM-I5 

.:;. 5% ." 500V.,' 
KZj(J.9-~X 

. , .>:.. * C-Z79 Capacitor:,·'.Du;r-,Mi~aDM-I5 
.. 5Ofo5b.OV . 'c., ' 

KZ3095-X 

*, C-Z80 Capacitor. Dur,.Mica DM-I5 KZ3095-X 
+ 5Ofo 500V.. . ,i 

C-Z8I CapacHor .:Disc ce,rati-tic M23034-IS 
470 pf + ZO% 500V ' 

C-Z8Z GapaC'itor,. Disc ceramic MZ3034-28 
: 0 iJMFD'+·,ZO%· .500\' 

"";" ' 
C-Z83 Capactto'r.; Di§c c~raJnix 

• 0 i ,MFD +,zoOfo·SOoV:' 
MZ3034-28 

C-Z84 .c~pacitor:-J:)isc ceratnix M23034-27 
..... 0'1 MF'D+ ZO%. 500V 

C-Z85 ". 'Capa,cit6i~~l~ctrolytic KZ3088-I 
ZO'MFD3S0V: j. i . 

C-Z86 .Ca~acitor ,'Discceramic M23034-31 
' ..... 005 MFD +ZO%' !)QOV 

C-287 . i:f:a.paeit(jr. ·-pis cceramic M23034-3I 
.005 MFD + ZO% 'SOOV 

III C-288 J'C~padtor;-Dur-Mica VDM-ZO KZ3095-5 
". I"

. 360 pi.;. S% 
'. 

1000\' 
C-Z89 Capacitor" pisc.ceramic M23034-28 

...• 01 MFD .;.ZOOf~.500V . , ~j 

C-290 ',' <:;apacitor:-Mylar' KZ3933-1 
.ZZ MFD.;. loOfo400V " 

,j 

, ,:.~ I" '­ " 

C-291 Capad.tor:- Mylar' K23933-Z 
• 1 MFD .. 10% ,ZOOV 

C-292 Capacito~* i,:>,i.sc:; ceramic MZ3034-31 
". i .. i."," ~005 MFD +, ZOO/o SOOV 

C-Z93}.' :'C:CEipaciwr, pisc'ceramix M23034-27 
.r 

;'I:s" 'i02 MFD +80-20% 500V. 1.: ' 

C-Z94 'Capacitor ;-Oisc ceramic M23034-27 
. ~ " 

: 02 MFD'4080%' SOOV 
C-29S capacitor; bis~ ceramic

'-eros MFD- + ZOlfo' 500V ",; 
M23034-3I 

C-296 "Capacitor. -~le'ctrolytic K23073-Z4 

';: ') {.... 
8":MFD 

';' 

350y 
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Circuit Symbol 
." .:~ ~ 

C-298 

C-299 

C-300 

C-301 

C-302 

C-303 
( : .' 

C-304 

C-305 

C-306 

C-307 

C-308 

C-309 

C-310 

C-311 
( ' .. 

C-312 

C-313 

C-314 

•... .' 

C-315 

C-316 

C-317
 

C-318
 

Description 

. 
Capacitor, 'Disc' ceramic 
.02 -MEV ... 80 -20% 500V..,-, - - :;. 
Capacitor, Mylar 
.22 MFl? 125V., 
Capacitor, Mylar 
.22 MFD ..,125V 
Capacitor, Electrolytic 
20 M$P 2,5V 
Capacitor, Dur-Paper 
• 047,lME;D + 20% 400 V 
Cap~~ito~!'}MYlar 
• 1 MFD .... 10% 200V 
Capacitor, ceramix 
· 00 IMFP GMV 500 V 
Capacitor, Disc ceramix 
.01 ME'I> +20% 500V,." 
Capacftor-:- Electrolytic / 
20 MFD 150V 
Capacitor ,Disc cerarnix 
.01 MFD +20% 500% ,~. 

Capacitor, Disc ceraQ?i,: 
.02 MF-'D ~30% 500V 
Capacitor, Disc cerami'.',' 
.02 MFp, ... 30% 500V .'."­ -' 

Capaci~or, Disc cera~ic 

• 01 MFD + 20% 500 V 
Capacitor, Mylar 
• 2~ MFD 4,00 V 
Capacitor, Disc ceramic 
• 01 MFP +200/0 500 V . -."­
Capacitor, Dur ... Mica DM-15 
500 pf ~ 10% LOOO V ,'" 
Capacitor, Disc. e:eramic . 
470 pf +20% 500V 
Capacitor, Disc ceramic, 
.001 MfD GMV 500V", 
Capacitor, Trimmer 
5-25 p£ . NPO 
Capacitor, Trimmer 
5-25 pf NPO 
Capacitor, Trimmer 
5-25 pi. NPO 
Capacitor, Trimmer 
5-25 p~ .. NPO ;'~, ; 

Part No. 

K23927-3 

K239Z7':'3 

M23091-1 

.. 

K23045-2 

K23933-2 

M23034-30 

M23034-Z8 

K23073-77 

MZ3034-Z8 

MZ3034-7 

M23034-7 

M23034-Z8 

K23933-1 

M23034-30 

M23034-13 

M23034-15 

M23034-30 

K23038-3 

K23038-3 

K23038-3 

K23038-3 
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Circuit Symbol 

C-3I9 

C-320 

C.321 

C-3,Z2 

C-324
 

C-32S
 

C-326
 

C-327
 

C-328
 

C-329
 

C-330
 

C-331
 

C-332
 

C-333
 

C-334
 

C-335
 

(;-336
 

*C-337
 

C-338
 

~C-339 

-C-340 

Description 

Capacitor, Trimmer
 
5 - 25 pi .NPO . ;:,,'.'
 

Capacitor, Trimmer "
 
S~2S pi, NPO
 
CCl'p~ct~1;".D~.a-Paper
 
• 047iMFD +"ZOOJo:400V
 
Capacitor, ""'Disc ceramic
 
• 0 I MFD +200/0' SOOV 

_,q~pacitor:- Dura-Paper 
~047 MFD +200/0 400V 
Capacitor "Mylar 
~' I MFD.;. 100/0 200V 
Capacito;, Dur-Mica OM-IS 
10 I?f~IO% SOOV 
Capacitor, DM-IS 
220 pi ~S% SOOV 
Capacitor, Disc ceramic 
.01 MFD +20% SOOV 
Capacitor, Mylar 
• I MFD + 10% 200V 
,Capacitor, Mylar 

'~I MFD+I0% 200V 
.<:,a.p~citor, Disc ceramic
 
~oT MFD +20% SOOV '
 
Capacitor. Disc ceramic
 
~O (MFD +20% SOOV
 
Ca,pacitor:- Disc ceramic
 
· O'('MFD +20% SOOV
 
Capacitor, Disc ceramic
 
• 'OtMFD .... 20% SOOV 

.' .~j ­

Ca.pacitor. Disc ceramix
 
.01' MFD +20% SOOV
 
Capacitor. Disc ceramic
 
· of MFD +20% 500 V
 

. Capacitor:-Dur-Mica DM-IS 
, 10'()£ + 10% SOOV 
q~pacitor, Dur-Mica DM-IS 
47 p£ "!:.lO%SOO V 
Capacitor, Disc ceramic 
• 002 MFD+20'% IKV 
Capacitor,-Dur-Mica DM-15 
16,0 pf.;. 10% 500V 

Capacitor, Disc ceramic
 
.002 MFD +20% lKV
 

Part No. 

'-K210'33-3 
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CircuifSy,mbol Description Part No. 

C-341 Capacitor, Disc cei"amic MZ3034.2S 
• 0 I MFD +200/0 500 V 

C-342 Capacitor, Disc ceramic: MZ3034<a·Z8 
.01 MFD +20% SOOV 

C-343 Capacitor, Disc ceramic~ M23034-S4 
.002 MFD'.;.20% lKV ' ." 

C-344 Capacitor, Disccerarhi:C MZ3034-30 
.001 MFD GMV SOOV ' 

C-34S Capacitor, Dur-Mka DM-lS K23006-S 
10 pf.:!: 10% SOOV 

C-346 Capacitor, Dur-Mica DM-IS K23006.6 
47 pf.;. 10% SOOV , 

C-347 Capacitor, Disc ceramic MZ3034-30 
.001 MFD GMV SOOV 

C-348 Capacitor. Metalized Paper K2303S-7 
1 MFD200V 

C-349 ,'; i,Gapacitor, Disc ceramic M23034-30 
.-gO 1 MFD GMV SOOV 

C-3S0 Capacitor, Disc ceramic MZ3034-S4 
'.~ Q02 MFD +ZO% IKV 

C-3S1 C~p~c,itori-D~~/-Mica DM~l;~ Included in L-232 
/100. pf +5% 3QO V, . " 

C-3S2 -~ 
. 

.~,~, -
'i I §.' Gapacitor. Di~.t'ceramic \ M23034-30 

.001 MFDGMV SOOV 
C- 353 "r-; , Capacitor, Di'se' ceramic MZ3034-28 

.01 MFD~· '4::70S00V 
C-3S4' ", Capacitor. Disc ceramic M23034-28 

.01 MFD +20% . SOOV 
_"_l' .. 

C-35~:F Capacitor. Disc ceramic MZ3034-S4 
• q02MFD +. 200/0 lKV 
Capacitot;-ri,isc cerami.c; M23034-S4 
.002 MFD+ZO% IKV 

C- 3~'7" Capadtor .......Disc cerami\Z=" ' MZ3034-S4 

<::'':~35S ",' 
• 002 MFD +ZO% IKV-- ,~. 

Capacitor,- Disc ceramic;. MZ3034-S4 
.002 MFD + 20% IKV 

:~." 

C:..3S,· Capacitor. ,Disc ceramic:. , M23034-S4 
.002 MFD,+ 20% IKV .,' 

C.:.j6o Capacitor, Disc ceramic, MZ3034-S4 
.002 MFD +20% lKV . / 

C-36f/ Capacitor" Disc cerami~ M23034-27 
.02 MFD +80-20% SOOV ...... 

C-36Z Capacitor, Feed-thru 
.bo I MFD GMV SOOV 

K23940-4 
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Circuit Symbol 

C-363 

C-364 

C-365 

C-366 

;'C':367 

'~ ", C~~j:68 

. C"369 

CJ'j70 

"- cl'171 

"C':"372
 

C-373
 

C..;374
 
;.,', 

C-375 

C-377 

C';;378 

• C"379 

* C..:380 

* C;,;381 

* C-382 

* C-383 

Description 

Capacitor, Feed-thru 
.00 I MFD GMV 500V 
Capacitor. Disc ceramic 
.01 MFD +80-Z0OJo 500V 
Capacitor, Disc ceramic 
.01 MFD'+8Q:'-.a.Qo/q 
Capclcitor, Disc ceramic 
.01 'MFD ..80 .:.200/0 500V 
Capacitdr. Disc 'ceramic 
.01 MFD ..80 -20% ' 
CapacitOr:- Disccer·a.l'riix 
.01 MFD +80~ZO%500V 
Capacit~or7 Feed thru . 
.001,¥FD.. GMV50QV'· 
Capacitor,.. :feed thru 
.001 MFD' GMV 50aV.' 
Capacitor, Disc ~eram,i£;' 
.002 MFD+'20% l.KV;' ".. 
Ca~acitot;-Disc ceramic 

:c.:OOZ MFDt.20o/,,: IKV ' 
-'Capacitor• Disc ceramic 
/-iOGl MFD 4-20% ' lKV " 
'£apacitol<,'~Disc ceramic 

•QOl-'MFD+ 20% lKV "
 
Capadtor.'7Dfsc ceramic
 
• 002 MFD+20o/.~;lKV,
 
Ca;pacitot"~-Dis<i ceramic
 
.002' rMFD.;o'20%,:, IKV I; ,
 

Capacitor'" ,Dis;cI ceramic
 
.002 MFD,+20%JIKV,:<
 
Capacitor, Disc:ceramic
 

: .. OOZ MFD ;. 200/0.: lKV", 
Capacitor ,'-Dux. -Mi~ VDM-20 
+5% 'WO'OV 'r 

Capacitor, DUt':-Mi<;a' VDM-20 
.;. 5% . 1000V :;., 
Capacitor ~ Dur,-Mica,VDM-20 
+.. 5% IOOOV , ;, c,i " 

Ca'pacitor;, Dur~Mtc.; VDM-ZO 
;. '5~: ::lOOOV· i ,. 

Capacitor" Dur-Mioa· VDM-20 
;. 5%1000V:;;:: 

; ,., 

Part No. 

K23940-4 

M23034-28 

M23034-Z8 

M23034-Z8 

M23034-28 

M23034-Z8 

K23940-4 

.1<23940-4 

. :, M230 34- 54 

M23034-54 

. M23034-54 

M23034-54 

MZ3034-54 

,M2,30 34- 54 

M23034-54 

M23034-54 

.KZ,3095-X 

KZ3095-X 

K23095-X 

K23095-X 

KZ3095-X 

.\ . 

, .\­
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Cir-cuit Symbol": ' .,. i:; Description' J' , .Part No. 

-CR-ZO 1 Diode, Zener VR lOS: M41Z14-3 
CR-ZOZ Rectifier, Silicon M41ZZ3-3 

750:,MA 400 V PlY 
CR-203 "Rectifier, Silicon M41Z23-3 

:"750 MA400V , RI;V 
CR-204 Re,ctifier:. Silicon', '" -~M41ZZ3-3 

.,.~" " 
·"i." 

"il50 MAI,400V i "~PlY 
CR-Z05 Rectifier, Silic,on :~:'~")M41ZZ3-3 

: ~ .' 

'750-·MA 400V ,PlY: 
';', "::M41ZZ3-3CR-206 Rectifier, Silic::on:;. ~ . 

,i150~ MA400 v,." ;PlY
 

.' ~ ":' 
CR-207 ,Diode; Oertnani~~,iN634 K41Z06-1
 

.' "" CR -ZOS --':,'·;;Diode., iGe'rman~~ iN634 K41Z06-1
 
'" CR-Z09 Diode-,'G.ermanium IN34A i K41Z05-1 . '. . ' , . 
• !", CR-210 ",Diode., :German~~ IN34A " K41Z05-1 

CR-Zll Diode.,:, Germaniuin. IN34A " " K41Z05-1',-' '. . 
,., CR-ZIZ :::Rectifier, SilicQnCER70A ", M41Z 15-Z 

...... .; 

)? " 
/1'50 MK ,400 iV, ,piv

:"'!' .... . 
H-ZOI if j, Oven" jCrY6~l i ;", ;" KZ6633-Z
 

; .. >; _, H-ZOZ ~'::CrYld:al Ov~n:(6'Fr~q) M5I044-1
 
I-ZOI , ;'i~ T " Lamp;,;(Inc.ande.IJ'r~nt #47 , ,'\. K16004-1
 
I-ZOZ Lamp. In:candest~nt #47 '; '}U6004-1
 

....".'" 
J-ZOZ" 

~

,', Conne:¢to r-~ Rece,pta.cle ::,l{16111-1 
K-ZOI Relay 4! PDT DC: K404I7-I 
K-ZOZ '(" RelayOp-en: :Type 3 PDT ,.K403S0-4 

Relay Opan;Tytie ,3 PDT K40380-4 
i'i.~:~ri~ , bhoke~' RF:,Z.,5,M!i ,K26779-I 

L-Z03 Choke, "·RF '43(f.ub. K26633-1
L-i04'/ (['-/ i'<: 'Choke'.,rAudio, 3.JQ:~ay " KZ6667-I 
L-Z05 Choke, "RF Plate ..;. K4Z353-1 
L-Z06 Parasitic Suppres'sor Assy KZ6775-Gl~~~lffes 
L-Z07 Parasitic Suppressor Assy KZ6775-G I-Inclllces 
L-ZOS Coil RF Plate Loading MZ6740-! R-Z41 
L-Z09 Choke, RF Z.5 MH 1<26779-1 
L-ZIO Coil, Antenna Loading K26776-Gl 
L-Zl1 Choke, RF Z. 5 MH 1<26779-1 
L-ZIZ Choke, Z.7 uh K40064-3 

* L-Z13 Output Coil Driver K58086-X 
* L-Z14 Output Coil Driver K5S086-X
* L-ZI5 Output Coil Driver K5S0s6-x 
* L-216 Output Coil Driver K5S086-X 
* L-217 Output Coil Driver K58086-X 
* L-2I8 Output Coil Driver K5S086-X 
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Circuit Symbol 

L-2.19 
L-2.2.0 

" 
L-2.2.1 

* L-2.2.2.
* L-ZZ3
* L-2.2.4
* L-Z2.5
* L-ZZb
* L-2.2.7
* L-Z2.8
 

L-2.2.9
 
L-Z30
 
L-2.31
 
L-Z32.
 

, , L-Z33 
M-ZO 1 
M-Z02. 
P-2.01 
R-ZOI 

R-ZOZ 

R-Z03 

R-2.04 

K-ZOS 

R-2.0b 

R-2.07 

R-Z08 

R-2.09 

R-2.10 

R-2.11 

R-ZIZ 

R-ZI3 

R-2.14 

•Pesc:ription 

Choke 4.7 uh
 
Choke 8. Z.uh
 
Choke, Filament 2.2. uh
 
Coil,· :R,F
 
Coil, RF
 
Coil, RF.
 

.Coil, RF 
Coil, RF 
Coil,RF 
Output OSC. (14.9 - 30. IMC) 
Choke, F~lament 2.2. uh 
vh9ke, RF 4.30 uh 
Choke, RF 2..5MH 
Coil Trap. '" 
Coil, !ndudanceFilter Output 
Meter, "s" 
Meter, Test 
Plu~ 

Resistor, Fixed
 
47KZIO% 1/2. W.
 

lOOK.;. 10% l/ZW
.'.".-.. _.. 

Resistor, Variable
 
1.,5 K
 
Resistor, Fixed
 
10K.;._. 10% lIZ . W
 
R~sistor, Fixed
 
47K + 10"/0 liZ Vi
 
Resi;tor, Fixed.
 
iZOK+. 100/0 l/Z Vi
 
Resistor, Fixed'
 
Z. 7Kr 10% lIZ W ,. ­
Resistor, Vari,able 
lOOK 
Resistor, Fixed 
ZZOK.;. 10% lIZ W 
Resistor, Fixed 
Z. 7K.;. 10% l!ZW 

. ­
Resistor, Fixed 
4. 7K.;. 10% 1/ZW

..0.- . I 

Resistor, Fixed
 
ZOK+ 5% l/ZW
- :
Re.sistor, Variable 
1.5. K 
Resistor, Fixed 
47K.= 10% l/Z W 

Part No. 

K40064-4
 
K40064-5
 
K58116-1
 
M58094-X
 
M58094-X
 
M58094-X
 
M58094-X
 
M58094-X
 
M58094-X
 

. K58086-4 
K58116-1 
KZ6633-1 
KZ6779-1 
K581Z5-1-Inc1udes 
MZ6741-1 C-351 
K2.6149-5 
K58091-1 
M41156-3 

K19309-89 

K19309-97 

K15368-Z 

K19309-73 

K19309-89 

K19309-105 

K19309-59 

K1538Z-Z0 

K19309-105 

K19309-59 

K19309-65 

K19309-Z 18 

K15368-Z 

K19309-89 
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Circuit Symbol 

R-ZlS 

R-ZI6 

"R-Z 17 (>/. 

,R-ZI8 

R-ZI9 

R-ZZO 

R-ZZI 

R-ZZZ 

R-ZZ3 

R-ZZ4 

R-ZZS 

R-ZZ6 

R-ZZ7 

R-ZZ8 

R-ZZ9 

R-Z30 

R-Z31 

R-Z:3Z 

R-233 

R-Z34 

R-Z35 

R-Z36 

","-" ; 

Description 

Resistor, Fixed 
180 ohm ~ 100/0 liZ W 
Resistor, Fixed' 
ZZK + 10% l/ZW 
Resistor ,Fixed 

;	 '3:.' 3KJ+' Ii()% l/lW' 
Resistor, Variable 
10K -iO% 
Resistor. Fixed 
1 K +'100/0 1/2W 
Resistor; Fixed' 
470 K.± 10% 1/2. W ' 
Resistor, Fixed 
47K +100/0 liZ W 
Resistor, Fixed 
8ZK + 10% 1W 
Resistor, Fixed; 
180 ohm + 10% I/ZW 
Resistor, Fixed 
3. 3K + 100/0 lIZ W 
Resistor, Fixed 
33K .. 100/0 I/Z W 
Resis'tor, Fi~ed ' 
lZK +100/0' 1Ft W 
Resistor, Fixed 
ZZK .. 100/0 I W 

,	 Resistor, Fixed 
1. 8K + 100/0 I/ZW' 
Resistor, Fixed i 

1. 8K + 100/0 1/ZW 
Resistor, Fixed 
lOOK +' 10%I!ZW 
Resistor, Fixed' ' 
lOOK .. 100/0 1/2 W 
Resistor, Fixed '
 
47K + 100/0 l/ZW
 
Resistor, Fixed
 
47K + 100/0 l!ZW
 
Resistor, Fixed
 
llK~ 100/0 1 W
 
Resistor, Fixed
 
lK .. 100/0 I/lW
 
Resistor, Fixed
 
390K .. 10% l/ZW
 

K19309-31 

K19309-81 

K19309-61 

,K1S38Z -1 

K19309-49' 

'K19309-113 

K19309-89 

K19310-95 

K19309-31 

K19309-61 

KL9309-85 

K19309-7S 

K19310-81 

K19309-5S 

K19309-5S 

K19309-97 

, " K19309-97 

K19309-89 

,K19309-89 

K19310-81 

K19309-49 

KI9309-111 
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C'ircuit Symbol 

R -237 

R-238 

R -239 

R-240 

R-241 

R-242 
R-243 
R-244 
R-245 

R-246 

R-247 

R-248 

R-249 

R-250 

R-251 

R-252 

R-253 

R-254 

R-255 

~_257 

R~258 

R r 259 
.' .l.­

R-260 

R -261 

Description 

Resistor, Fixed 
22K + 10% 1/2W 
Resistor, Fixed 
2 7K + 10% 2W 
Resistor, Fixed 
15K .. 10% 2W 
Resistor, Fixed 
1 K + 100/0 1 Vi 
Resistor, Fixed 
47 ohm + 10% 1 W 

(Not Used) 
Resistor, Fixed 

(Not Used) 
Resistol:' , Fixed 
100 ohm + 10% 1/2W 
Resistor ,Fix~d 

100 ohm + 10% 1/2W 
Resistor, Wire Wound 
.5 + 10/~~ 1/2W- \-. 

Resistor, Fixed 
1 K + 10% 2W 
Resistor, .Fixed 
lOOK + 10% l/2W. 
Resistor, Fixed 
4. 7K,;; 10% 1/2W 
Resistor, Fixed 
10K + 10% 1/2W 
Resistor ,Fixed 
22 K + 10% lW 
Resistor, Fixed 
.470 ohm + 10% 1 W 
Resistor, Fixed 
4. 7K~ 10% l/2W 
Resistor, Fixed 
12K.;. 10% 1/2W '-; 

Resistor, Fixed 
2. 2K ... 10% 1/2W 
Resistor, Fixed 
lOOK ... 10% 1/2W 
Resistor, Fixed 
10K + 10% l/2W" 
Resistor, Fixed 
33K .±JO% 1/2W :i . 
Resistor, Fixed 
lOOK .=:10% 1/2 W 

Part No. 

K19309-81 

K19304-32 

K19304-46 

K-19310-49 

Part of L- 20 7 

Part of L-206 

K19309-25 

K19309-25 

K19443-2 

K19304-18 

K19309-97 

K19309-65 

K19309-73 

K19310-81 

K19310-41 

K19309-65 

K19309-75 

. K19309-57 

K19309-97 

K19309-73 

K19309-85 

K19309-97 

ManualsPlus.com

https://www.manualsplus.com/


Circuit Symbol 

R-262 

R-263 

R-264 

R-266 

R-267 

R-268 

R-269 

R-270 

t{";272 

R~2.74 

R"275
 

R-276
 

R-277
 

R-278
 

R-279
 

R-280
 

R-281
 

R-282
 

"R-283
 

Description 

Resistor, Fixed 
18K ... 100/0 l/2W 
Resistor, Fixed 
82K .. 10% 1/2W 
Resistor, Fixed 
220K ... 10% 1/2W 
Res i s to r ,'FU'¢.cl,,:: 
lOOK ... 10% 1/2W 
Resistor, Fixed 
220K + 10%' 1!2W, ". 
Resistor, Fixed, 
150K +10% 1/2W 
Resistor, Fixed 
1 K +100/0 1/2W 
Resistor, Fixed 
10 K +- 10% 1/2W 
Resistor,' Fixed 
lOOK ... 10% 1/2W 
Resistor, Fixed 
470K + 10% 1/2W 
Resistor J Fixed 
470K ..100/0 1/2W 
R~sisto:t',' Fixed 
2.2 Meg + 10% 1/2W 

, Resistor-: Fixed 
z.2 'Meg 4-1O%1/2W 
Resistor ,-Fixed 
470K ~10% 1/2W 
Resistor, Fixed 
8.2 K+I0'1o 1/2W 
Resistor, Fixed~ 

10 M.~g ~ 10% 'llZW 
Resistor,' Fixed­
12K.=10% llZW
 
Resistor ,Fixed
 
22K ... 10%, II2W
 
Resistor, FixedJ'
 
82K ... l/ZW
 
ResistOr, 'Fixed
 
150K ... 10% 1/2W
 
Resistor, Fixed
 
6.8K' .. 10% 1/2W
 
Resistor, Fixed',
 
56K + 10% 1/2W
 

(,' . 

Part No. 

K19309-79 

K19309-95 

K19309-105 

K19309-97 
" "'U.,' -,,:. _. --....... .
_~~ ,~ 

K19309-105 

Kl,9309-10 1 .... (' >-..~ 

K19309-49 

K19309-73 

. K19309-97 

K19309-U3 

J~ 19309 - 113 

K19309-129 

"K1"9309-129 

K19309-113 

K19309-71 

K19309-145 

K19309-75 

K19309-81 

K19309-95 

K19309-10 1 

K19309-69 

K19309-91 
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Circuit Symbol Desc ription Part No.
::"'."' 

Resistor, Fixed K19309-l3I 
1 Meg ~ ioOJo l/2W 

R-285 Resistor, Fixed K19309-83 
27K~ 100/0 1/2W 

R-286 Resistor, Variable' K15382-1 
10K ... 300/0 

R-287 Resistor ,Fixed K19309-89 
47K +10% 1/2W 

R-288 Re sistor ,Fixed K19309-89 
4 7K ~ IOWo 1/2W 

R-289 Resistor, Fixed K19309-l21 
1 Meg~ 10%" 1/2W 
Resistor, Fixed K19309-59 
2.7K ...10% 1/2W 

R-291 Resistor, Fi~ed K19309-63 
3.9 K :l0% 1/2W 

R-292 Resistor. Fixed K19309-57 
2. 2K ... 10% 1/2W 

R-293 Resistor, Fixed. , KI9309-125 
1.5 Meg ~ 10% 1/2W 

R-294 Resistor, Fixed K19309-89 
47K ... 10% 1/2W 

R-295 Resistor, Fixed KI9309-l13 
4 70K ... 10% 1/2W 

R-296 Resistor, Fixed KI9309-113 
470K ... 100/0 1/2W 

R-297 Eesistor, Fixed K19309-113 
lOOK ...10% 1/2 vi 

R-298 Resistor, Fixed K19309-97 
IOOK.;.10%I/2 W 

R-299 resistor, Fixed K19309-89 
68K .;- 10% 1/2W 

R-300 Resistor ~ Fixed K19309-89 
47K ... 10% 1/2W ··1. 

R-301 Resistor, Fixed . , K19309-97 
lOOK';' 10% l!2W . ~. 

R-302 ResistOr, Fixed K19309-57 
2. 2K~ 100/0, 1/2W 

R-303, Resistor, Fixed K19309-I07 
270K.;:. 100/d 1/2W 

R-304· Resistor, Fixed KI90309-( 
120K ... 10% 1/2W 

R-305, ResistOr:~Fixed K19309-65 
4. 7K W% 1/2W 
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Circuit SymbOl 

&-306 

R-307 

&.308 
R-309
 

&-310
 

R-311
 

R-31Z
 

R-313
 

R.:.314
 

R-315
 

R-316
 

R-318 

R-3~19 

R-320
 

R-321
 

. R..:32Z
 

R-323
 

. R-3Z4
 

R-325
 

&-326
 

R-327
 

Description 

Resistor, Rixed 
4:.7K +10% l/ZW· 
Resistor, Fixed 
4. 7K ... 10% 1/2W 

('Not Used)
 
Resistor, Fixed
 
Z. ZK ... 10% l/ZW
 
Resistor, Variable
 
1 Meg
 
Resistor, Fixed
 
47K + 10% l/ZW.
 
Resistor, Fixed
 
56K;+ 10% 1/2W
 
Resistor, Fixed
 
Z2K+ lO%lW
- . 

Resistor, Fixed 
/270 ohm + 10% l'/2.W 
Resistor, Fixed 
47K:!:, 10% 1/2 W 
Resistor, Fixed' 
820K + 10% 1/2W 
Resistor, Fixed 
1 Meg..:!:10% 1/2W' 
Re$istor, .Fixed 
470K +10% 1/2W 
Resistor ,Fixed 
270'K +10% 1/2W 
Resistol; Fixed 
470K +19% 1/2 W 
Resistor, ,Fixed 
27K '+100/ol/2W: 
Resistor, Fixed 
2. 2K~10% 1{2W
 
Resistor, Fixed
 
3. 3K +10% 1/2W 
Resistor, Fixed 
15K ... 100/0 l/ZW: 
Resistor, Fixed 
180 ohm ;. 100/0 llZW 
Resistor ,-Fixed 
470K'4'1O%1/ZW . 
Resistor, Fixed 
3. 3K + 10% l/ZW 

Part No. 

K19309-65 

K19309-65 

K19309-57 

K1538Z -15 

K19309-89 

K19309-91 

··K19310-81 

K19309-35 

K19309-89 

"'KI9309-119 

K19309- 121 

K19309- II3 

K19309- 107 

K19309- II3 

K19309-83 

.	 K19309-57 

K19309-61 

K19309-77 

K19309-31 

K19309-113 

KI9309-61 
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Cir'c:uit Symbol 

R-328 

R-329' 

R-330' 

R-331 

* R-332 

R-333 

R-334 '. '.. 

R-335 

R-336 

R-337 

R-338 

R-339 

R-340 

R-341 

R-342 

R-343 

R-344 

R-344 

R-345 

R-346 

R-347 

R-348 

Description 

Resistor, Fixed 
470K .+ 100/0 1/2W 
Resistor, Fixed 
2. ZK + 100/0 1!2W 
Resisf9r, Fixed 
470K ,+' 100/0 1!2W 
Re'sistor, Fixed 
4.7K +10% 1/2W 
Resistor, Fixed 
1.8K + 10% 1/2W 

. ­
Resistor, Fixed 
1.8K + 10% 
Resistor, Fixed 
1.8K .:t10% 1/2W 
Resistor, Fixed 
1~ 8K +10% 1!2W 
Resistor, Fixed 
47K +10% 1/2W 
Resistor, Fixed 
180 ohm + 10% 
Resistor, Fixed 
47K +100/0 1/2W 
Resistor, Fixed 
3.3K +1('% 1/2W 
Resistor, Fixed 
3.3K +100;0 1/2W 
Resistor, Fixed 
470 ohm +10% 1/2W 
Resistor, Fixed 
22K +10% l/2W 
Resistor, Fixed 
lOOK +1 00/0 1/2W 
Resistor, Fixed 
lOOK +100/0 1/2W 
Resistor, Fixed 
33K +10% 1/2W 
Resistor, Fixed 
lOOK +10% 1/2W 
Resistor, Fixed 
470K +10% 1/2W 
Resistor, Fixed 
3.3K +10% 1/2W 
Resistor, Fixed 
180 ohm +10% 1!2W 

Part No. 

K19309-II3 

K19309-57 

K19309-113 

K19309-65 

K19309-55 

K19309-55 

K19309-55 

K19309-55 

K19309-89 

K19309-31 

K19309-89 

K19309-61 

K19309-61 

K19309-41 

K19309-81 

K19309-97 

K19309-97 

K19310 -85 

K19309-97 

K19309-113 

K19309-61 

K19309-31 
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Circuit Symbol 

T-20 1 
T'~202 

T-203 
'1.<' T::.a04 

* T-205 
*T-206 
,~~ T -207 

, '::c T-208 
::: T-209 
* T-210 
* T-211 
* T-212 
* T-213 

," ::c T-214 
:i:T-215 

'1'-216 
1'-217 
'r-'/" 18 
T-219 

:): T .::220 

* ::'-221
* T~~2Z2 
~:-. T -223 
'1: T':'224 
::: T -225 

Y;"207 
ZF-Z02 

Des cripnon 

Transforme.r, ~udio M3910 1- 1 
Transformer" BAL. MOD. 1650KC M58088-1 
:~:MR, BA~,. ,Mixer Input 1650KC M58088-15 

XFMR,BAL., Mixer Output M58088-X 
XFMR, Drive ~put M58088-X 
XF1vrR, BAL.,Mixer Output M58088-X 
XFM..R, 'Driver Input M58088-X 
XFMR; BAL. Mixer Output M58088-X 
XF MR; Driver Input M58088 - X 
XFMR, BAL. Mixer Output M58088-X 
XFMR, Dricer Input, M58088-X 
XFlvJ.R, BAL. Mixer Output M58088-X 
XFMR, Driver Input M58088-X 
XFMR, BAL. Mixer .. 9utput M58088-X 
XFlv1R; Driver: lnpu~, M58088-X 
Transformer, -:IF 1650KC M39305-1 
Transformer, IF 'lJ>-50KC M39305-1 
Transformer"lF, 1650KC M39305-1 
Transformer, Rece,iver Mixer Output M58088-2 
Transformer. Antenna M58088-X ..,..

Transformer, ,Antenna 
" 

M58088-X 
TranSformer, Antenna M58088-X 
Tr ans fo rmer, Ante:nna M58088 - X 
Transformer, 'Antenna M58088-X 
Transformer, Antenna M58088-X 
CrystalCR,-3.6-u K58115-1 
Crystal Filter :LSB 1650KC M58092- I 
Knob 1 iI~na. M50087-4 
Knob 2 Dia. M50087-6 
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FREQUENCY SENSITIVE COMPONENTS 

RF DECK 

Range 1 Rcing,e 2 Range 3 Range 4 
Description 2 -3 MC 3 - 7 MC 7 ~ 18 MC 15 - 30 MC 

C-260 thru 
C-265 

Capacitor, fixed, 
+ 5o/~~ 500V DC,-­ ,-, '. 

Dur - Mica 360 pi 
K23006-143 

270 pi 
K23006-93 

I~O pf 
KZ3006-144 

68 pf 
~3006-117 

C-275 thru 
C-280 

Capacitor, fixed, 
.± 5%, 10DOV DC 

Dur-Mica 360 pi 
K23095-5 

lOa pi 
K2 3095 ... 1 

Not 
lJsed 

. ,Not 
Used 

C-248 Ca,pacitor, variable 12 -250 pi 12-250 pi 12·250 pf 8-100 pi 
M4112.. G49 M4112-G49 M4112-G49 M4112-G48 

C-254 thru Capacitor, variable, mica, 1400 - 3055 pi 880 -2 330 pi 340 ... 1070 pi 100 -500 pi 
C-259 compres-sion type K23935-3 K23935-2 K23935-5 K23935-4 

(4) 315 (4) 312 (4)307 M (4) 304 M 

C-288, C-379 thru Capacitor, fixed, Dur-Mica 360 pi Not Not Not 
C-383 ~ SOJa, IOOOV K23095-5 Used Used Used 

C-337 Capacitor, fixed,Dur-Mica Not, Not Not 47 pi 
+ 50/0, 500V DC Used Used Used K23006-71 
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FREQUENCY SENSITIVE COMPOt~ENTS 
- '---

Contd.) 

RF DECK 

Description 
Range 

2 - 3 MC 
Range 2 
3 - 7 MC 

Range I 

7 - 18 MC 

.. 
Range 4 
IS - 19 

L-213 thru 
. L-218 

Coil, driver output, 
unshielded, slug tuned 

KS8086-1., KS8086-2 KS8086-3 K58086-3 

L-222 thru 
L-227 

Coil, receiver RF 
shielded, slug'tuned' 

MS8094-1 MS8094-2 MS8094-3 M58094-4 

L-228 Coil, oscillator, 
slug tuned 

unshielded" ' Not 
Used 

Not 
Used 

Not 
Used 

KS8086-3 

R-332 Resistor,' fixed 
+ 100/0, 1/2 W 

Not 
Used 

Not 
Used 

Not 
Used 

. 1.8 K 
K19309-S5 

: 
T -204, 
T-208, 
T-212, 

T -2Q6. Transformer, RF 
T-210 . balanced mixer 
T-214 ' output 

MS8088-13 MS8088-11 MS8088-9 M58088-7 

T-20S, 
T-.209. 
T-213. 

T-207 
T-21I 
T-21S 

"..-" , 

Transform er. 
driver input 

RF 

.­ _..... 

MS8088-1~ MS8088-12 M58088-10 MS6088-8 

T-220 thru 
T-22S 

Transformer. RF 
receiver antenna 

MS8088-3 MS8088-4 MS _.088-5 MS8088-6 
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) ) 

~ I 

RANGE - 1 RANGE 2 RANGE 3 RANGE 4 
2-3MC 

i 
°e)1/330pf!5°/0

J 300V 

° 

3-7MC 

~ 
0GV250Pf !5°1c

Ii 300V ° 

° 

7-18MC 

~ 
0e}150 pf~5%

300V 

° 

15-30MC 

i 
°eY62 pf± 5%300V 

° 
PI. NO. 58088-3 PI. NO. 58088-4 PI. NO. 58088 - 5 PI. NO. 58088-6 

620 pf .± 5°1o 
500V 

PI. NO. 58088-13 

°GV300Pf!501c300V ° 

~ ° 

, 

PI. NO. 58088-14 

° 0ijV 330pf ±5% 
Ii 300V 

° ° 
PT. NO. 58094-1
 

420 pf±5% 
500V 

PT. NO. 58088-11 

0el1/ 270 
pf :: 5°1c,I 300V ° 

~ ° 
PI. NO. 58088-12 

° 0a.1/ 250 pf! 5%.rl' 300V 

° ° 
PI. NO.58094-2
 

180 pf±5% 
500V 

PI. NO. 58088-9 

°G)I/68Pf±5%
,I 300V 

~ ° 
PT. NO. 58088-10
 

l° 0ijl/l 00P f±5%,I 300V 

° ° 
PI. NO. 58094-3
 

30 pf± 5% 
300V 

PT.NO.58088-7 

i 
°el1/ 56pf±5%,I 300V 

° 
PI. NO. 58088-8
 

° 0GI1/ 62 
pf± 5%IJ'f 300V 

° ° 
PT. NO. 58094-4
 

FREQUENCY SENSITIVE 

COMPONENTS 

FIGURE 15 
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WHITE
 

RED
 

GREEN
 

BLUE
 

BLACK
 

HANDSET SCHEMATIC 
FIGURE 16 
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TB-1 J TB -2 1 TB-3 

REMOTES 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

GROUND 

BUZZER 
BUTTON 

BUZZER 
POWER 

UP SWITCH 

P.T.T. 

BUZZER 

STANDBY 
LAMP 

XMTR 
LAMP 

EARPIECE 

MIKE 

TB-4
 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

NORMALLY 
OPEN 

I 

EXTERNAL 

ARM '> RELAY 
CONTROLLED 
CIRCUITRY 

NORMALLY 
CLOSED 

LINE 

LINE RELAY 

LINE TRANS 
I 

GROUND 
~ 600n. 

LINE 
CONN ECTIONS 

I 
LINE TRANS 

LINE RELAY 

LINE 

WIRING INFORMATION 

EXTERNAL TERMINAL STRIPS 

FIGURE 17 

TB-5
 

10 

9 

8 

7 

6 

5 

4 

3 

2 

I 

CH 6 ANTENNA TUNER 

CH 5 ANTENNA TUNER 

CH 4 ANTENNA TUNER 

CH 3 ANTENNA TUNER 

CH 2 ANTENNA TUNER 

CH 1 ANTENNA TUNER 

ANTENNA TUNER COMMON 

KEY / REMOTE TUNER 
TEST SWITCH 

SECODE 

SECODE 
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L103 CRII5 CI30 L104 

CI25 

. 
1.· I r--­~t-,]Il\L' OC.' L101,." .~ll, L102 

" " II 

CI26 

ICIOI,CI03, 
CI05,CI06, 
CI07,CI08, 
CI09,CII0, ~ C112,CI27, 
CI29 ~~; 

SI051 

., _ _ 

I .J~·l~ ~ .... .l''''~-~ ,'. - -,,-:' --
~"' .-rr~- - ~.,'~ I_ ...J' .!) :. u .1""1" ., H. --l [fT:'l1'" .... . . .j IS; r-~ .1 

~~~..,oe·""·.•"'~" ' c4l I 

. 

CRIII,CRI12, 
CRI13,CRII4 

CRI01,CRI02, 
CRI03,CR104, 
CRI05,CRI06,lCRI07,CRI08, 
CRI09,CRII0 

CI02 

CI22,CI23, 
CI24 

CI04,CIII, 
C113,C128 

PARTS LOCATIONS CAPACITORS. CHOKES AND DIODES 

POWER DECK 

FIGURE 18 
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R135,R136, RI42 
R137.R138 

RI54 

RI46,RI47 

RI29,RI30 

RI28 
R144, 
RI45 

RI50 _ 

R102,R103, 
R104,R106. 
RI07, RI08, 
RI09,R 110. 
Rill, R112.....~......'­
R1I3, R114, 
RI15,RI17, 
R118,R 122, 
RI23 

I 

R124. 
~RI25, 

RI52 

PARTS LOCATIONS RES/STORS
 
POWER DECK
 

FIGURE 19 
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C247,C266,C267, 
C274,C275,C376 

C286,C287, C289, 
C290,C292,C296. 
C299, C303,C305, 
C300. C307, C308 

C245,C268,C269, 
C270,C272,C377, 
C378 

C242,C243,C28I , 
C282 

C285,C291,C293, 
C294,C295,C297, 
C300,C30l,C302, 
C304,C323,C326 

C233,C337,C338, 
C339,C340,C343, 
C344,C345, C358 

C309,C310,C3J1, 
C312,C313,C314, 
C321, C324,C325, ­
C327,C328,C329, 
C330,C331, C332 

C284 

C298, C333, C334, 
C335,C336, ­

C341,C342,C346, 
C347,C348, C349, 
C350,C355,C357, 
C359,C360 

C351,C356 

'. fi 

,
.(, 

PARTS LOCATIONS CAPACITORS
 

RF DECK
 

FIGURE 20 

C273 

C244 

C322 

C231,C232,C234, 
C235,C236, C237, 
C238,C239, C241, 
C371,C372,C373, 
C374 

C222,C223, C224, 
C225,C226,C227, 
C228,C229,C230, 
C240,C353,C354 

C352,C361 

C20 I, C202,C203, 
C204,C205,C206, 
C207,C208, C209, 
C210,C211,C212, 
C213,C214, C215, 
C216,C217,C218, 
C219, C220,C22I, 
C362,C363,C364, 
C365,C366,C367, 
C368,C369,C370 
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R262,R263 

R252,R253, 
R255 

R227,R228, 
R229,R230, 
R231,R232, 
R233,R234, 
R235,R239 

~i. I ~ R220,R222, 
~ ~. 11 R223, R224, 

R225,R226, 
R237 

r:tr~~~~. r--­ P fct J ~ R211 R212
I.' :IL ~:-,:,\ • U . 'I ' ~.~ .... II ~ 

R333,R334, 
~_R335,R337, 

R238,R240, 
R256,R257, 
R258 

R244,R246, 
R247, R249, 
R250,R251 

I 

• 
----.. 

II 

~ 

PARTS LOCATIONS RESISTORS
 

RF DECK
 
FIGURE 21 

R264,R265, R266,
 
R267, R268, R269,
 
R271 ,R272, R273,
 
R274,R276, R288,
 
R290, R29 I, R293,
 
R294,R300,R30 I
 

R275, R277, R279,
 
R280,R281, R282,
 
R283,R284,R285,
 
R292,R295,R296,
 
R297, R298,R299
 
R302,R303
 

R236, R270, R278,
 
R287, R289,R304,
 
R311, R312,R313, ~
 
R314, R315,R316,
 
R317, R318, R319
 
R350
 

R307, R320, R322,
 
R323, R324, R325,
 
R326,R349
 

R259, R260,R261,
 
R305, R332
 

R306, R321, R327,
 
R328, R329, R330,
 
R331,R346
 

R336,R338, R340,
 
R343,R344, R3 45,
 
R347,R348
 

R309,R310
 

R339,R341, 
R342 

R20l,R202, 
R204,R205, 
R206,R207, 
R209,R210, 
R214,R215, 
R216, R217, 
R219, R221 
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L204 CR209 CR211 CR210
 

CR206 ~:k~SJ 

CR203 _ 

L209 

. 'J..l 
'f11 

~ 

CR207 
CR208 

CR204 

t -L201 

CR212 

L231 

! tl 

• 

'5 

I 

I E 

T201 

PARTS LOCATIONS ­ COILS AND DIODES 

RF DECK 

FIGURE 22 

NOTE: BOX INDICATES 
POSITION OF 
TEST POINTS. 
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C281 
470 

C243 Of 
R256 
2.2K CR211

47 1 
1

0 lOOK R250~4N34A1 C272 10KV211 pf pf 4.7K .01 CR210 R255
 
E 6CL6
 S20IJ IN34A 

R257FRONT 

c~;o R249 CR209 R251 

$~~I ~ L207 -=- r~-'~N34*-A""--(C-27-3------------"0/'v-~H-12K 10K C262 
~ R253 .001 T8201 J201~3,6 ,..J1 V212 ~ @) @ ® I .01 R2586~'~~ 5 4 3 2 

H2~ lffi};36'1''':: "" ",,"IW 1W" ~ I' 
6 

I ~ ~'Q '~L,:~", ~ ru"~ 
.002 

L210~~ t ~6 ~4~-'--4I'.w¥1~rlr---l--O--.Jl --"=l ~ 2 

L217 • ~_-+"~'2J7 ~~; .~~~ ~ 2 -' Ii''' '" ~2~' r-t--~-o-~~Ft( ~ ~I!>' Ii':::: ~ 6 5 t'3'1 i CH 2 ANT TUNER 
~ ~* ~~ ~ ~ ~ 0 a:: ~ mh R254 K202 ffi ~ >- 40 ~ CD @' CH 3 ANT TUNER 

27K 
f----------+..:L216 5 4 3 2 4.7K 5/ ~ Ii 31 CH 4 ANT TUNER2w 

.002 ~ tt.~ '( ~~ I 32 CH 5 ANT TUNERR239 
15K 
2W 1,,=* ;g~ '8.,....o-~---+-+--------, J- 0--- -------@CH6ANTTUNER 

i-----+--='L215 L206~ ~2.~3: L __t-_----'S~2~0!!.IP~__fL!)20i#5'_+_+---_1_1-------'S"'2"'0".'1L~-~=t_-+t_t_t___-------@+750V 
1"c264,k ~o ~ V213 S20lN RFC J!:I~~bJ ~u @NC

~L214 ,J 6146 ~__''9.,"",,2a-'/.~__-, ~'1 @NC 

1"c265* ;go I ri1~~;--. .; :t"t- ~~ ~ ® NC-t.--------.W(rri1 --r3']";;R2;x:46;1 S20lM 
4 f----------+..:L2I3~ 5~.J 100a 2 h~91 @ NCC283 

~~ ~ "~2~: g~6t ,F ~C251;C~~ -S?~~/"""'5i"-6_,-, ~ ~01 ~ ~~I 

~ R247 .0~2 .. _,,, _ '* L- 2 3 4 L- R25" ® NC 

~~~~ ~o;h .SA C247 ~ ~ C~~J ~ ~2 @ NC 
~ I ~~* I ~,_ 10K R260 0 NC 

R240 C24,? .002 "c25~k ~'250[l! Fc'2;8 " r ~_ '15! L. '1~ C284 33K I:.V 
IK I / ,r I I -r:~ --r-* --r-* i-® COMMON GROUND 

IW '~ R248..L..L :C3,,1t :C381 ~ :C38:", R261 .02 CR212 >----<17 AUDIO GROUNDh
C242 C244:i'= p ~~ _C276 T-C2?8 i"czso : ,t;:~58: C*256 : ~'C~54 lOOK H202 CER7QA 

:::j::=·0=0='====='0=0=':=j_..JI~~~.:.i_5 J,..__t=::='--=~:=L_==-::='.=-:=~~~~=-:=~=L=_=-~=~=L.=-~~=~=~~=XT=A~L=O=V~;=N====}~:} ~~AvL ~~EI -, 8+ 225V 1 ~ FI NAL SCREE

I-----!--------------------------------------++------------------------1---\6 BIAS - 90V 
1----+-------------------------------------++-----------------------I---\~ XMTR - 90KEYED LAMP

I----l------------------------r----------------H------------------------I~~ OSC::~~~ REG 

I----f-----------------------+--------------~H------------------------+~,,-'j--\~ XMIT AUDIO 

1----t-----------------------j----------------4-+------------------------=W'1~::a= RELAY CONTROL 

I + ~----------------+--------- -f3-1-{~ AUDIO FROM 
_/ COMPRESSO 

,---------------------(10) SQUELCH 

1-----<L---------------------+---r--------------1---+--r--i>------------------~3 s+ 275v 

470K 

R346 

R348 

180n.C348 
1.0 

R344 
33K 
IW 

C347:.001 

R345 

R343 
lOOK 

TEST POINT B C346• 

NOTE: 1 ALL CAPACITOR VALUES ARE MICROFARADS UNLESS 
- ­ OTHERWISE SPECIFIED 

2 ALL RESISTORS ARE 1j2W~ 10'% UNLESS 
OTHERWISE SPECIFIED 

3. THE SUFFIX LETTER OF 5201 AND 5202 INDICATES 
RELATIVE POSITION ON THE SHAFT STARTING 
AT THE FRONT PANEL 

4 5202 IS SHOWN IN THE USB POS~TION 

S ALL ASTERICK (*) ITEMS; VALUE DEPENDS ON 
CHANNEL FREQUENCY ASSIGNMENT 

,--­
R341 
470"" 
C344 
001 

R339 

V216 (345 

l:~:F .. ~ 
C342 ? 
.01 R342 

22K 

S20lE 

6~ 

l228 
~ 

~~ 
!Q32 

212 

uh 
333 

,6 K 

~ 
7uh 
334 

~ 
I 

~;; I 

8K 

@ 6 3V RCVR FIL 

@ 63V X"lTR FIL 

@COMMONFtL 

ManualsPlus.com

https://www.manualsplus.com/


I

!

I

I

C212001 

4h 

OK 

i~ 
47K 'R 18 

2 

.-+-+---+-,'O.'CK'-,f--~--Hf-------C-3-1-'- ---+-----cV"'2"oe.---+-----------------+-+-----1~r---H---.-------1-------------+---------
R323 R324 R326 R327C~C?9~ r_111l..--~__J\I-'--+---___,6BE6 " R32833K 15K 470K 

01J; 1 :t~ ~"~R306 
4.7K $~3?~ R313 (~-r.~ - ~r2 C3l~ 

3.3K 
~t 

R312 C325 r!.QP.!. 
R325~i ~ C53~p,h56~K~y~2Y.:'1Jr~~··rnr:Y+;-,--+R-3-50..,....:.j,1~0---, reotl. oml -t---<t]~ ~ 

R310 2 C324 47K pf "_+-f--- -+r_-_----,---- --, 1130, O~ 
2 lMEG .Y~I~--, L:J~.,.. ~[r-- ----- -..., IPf 

10 t ' I~,':.-~ ~3l;* 'o'i I ~r~! ~ xi I "~' '-- -!~8

;O-::J 47K ~~~ ~lb~ ~~~ ~~ _!?'§._ ~~ :'~? ::JO ~C '~,a: ~3l~
 
" " C3::4 pf 1 T217 I
 

r, 7 : ._. V209 L_ ----- _.J
 

AMP 

IFrtB:H;-~ '[.HFi'J.,'C,:~ , ~~ ;~ !:;=~=.-~Bf'(,06-+1--C..J,~~:' ~:,:." -:' 0 

: \ I ~~3 ~ R3'9 'MEG R3I ~ C326 L3r-' R286 ~O~TR + M ~ .01 7 
l304 C310 I p/vI,.O------"VVv4---lh I~' fOK ZERO 01 ...---.. 
20K ~ ~22 52020: 7270K 470K ~10 7 '-t-0_'__-----' 5 METER ~C~~5 

1..;'3-'-++---------~-~====j--------------~ i"~g~f R330I"l ' Car 470K ].002 18K 

r-C362-CZ21-- - --- -- - -- --~ ~- -----C369~ -, 

15 
pf 

C243 

5201 J22K pf 

C24-? 

C244 
.001 

~~216 

~~215 

1"c26,J: ~~ 
~1217 

R240 

FRONT 

1"c264J: ::j~ 
~L214 

1"=5*~~ j
4 ~L213 

5 3 

~~, 
~ 
S201J ~ 
REAR ( 

~ 
27K 
2W 

R239 
15K 
2W 

S201H 

R227 

IW 

22K 
'W 

R234 

C~i'7 C~~B 

" .00' .002 

.-' ­
--.£...•• 

r:;:
3 

V207A 
V212AT7 1 

112 S202A 112 S2028 

20 

52010 

L212 

1.8 K 

fil 
~ 
R334 

1.8K 

1!l
220 

8.2uh 
C338 R335 I 

, 

I 
'301 
pf I 

__ ...J1 
-d:-

c36,l I .oOI::I; C36}4 3( I I V201 .c:rL .001 I V207 07' C373 
02I""I: - 4 ( H201 I 

~I 01 ( : 
: ~4~" I ~4'o'6~4'00}I ~ I V211_

I v206 _ 1~~ I 
: C365 - ) C366 I : 5 C367 - C372 ~ 5 C374 ­i 
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ft± 
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9~L",f)~ 4 r+--------H-++-_{~ UP SWITCH 
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SI058C~~:--",-5 +--+---+--::CRE::CMC:O=TE=-L-c-'AMPS ~ ~ ~~ ~ ~1103 '-----H-++--{r:;;~; PTT 
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NOTE: I ALL CAPACITOR VALUES ARE MICROFARADS UNLESS OTHERWISE SPECIFIED. 
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SWITCH ­ FUNCTION SWITCH - SELECTOR 2 ALL RESISTORS ARE ~2 W± 10% UNLESS OTHERWISE SPECIFIED. 
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UPPER HAT SECTION 

~ 

J2011 1 
....--''--r--'---r---L-r-'-.--L,-...L.-r-'---,'----.-'---r---L-r-'-....--''--r--'---,r-'---,'----.-'---r--'---r-'-----'~-'-~~-

~nlll n 
·[,JI I I d~ 

JI03 
'------'-----'-----'----L---'------"------"------L---'---'---'------'------l_L...,--"------'-----'-----'------'-----'------'------"------L----L---'---'------'------'------l_-"'-----'-----L--J 

LOWER HAT SECTION 

JI02 

_-_L--=-t CI--r-=-t=t::.-=t---t=1==I:=J=----p ¢.=/=.i-=-t-=-t-=t-=-t--=t 

,-.-­,-, 

--' ­

(f".:-j"-=-.t-=-t~-=1"-=t -=1=~ ==P eJ---t-= t= =t=-l=-1=-i--=-t---t-=-.:p t-i--=-i-=--t=~ -=1--j-=-.t-=-.t-= 

~~_~_+-~_+_~:-_:-;~::~:t11_1-r~TMF 
IIMF I SEE::f." bNOTE I 

VI 

TB 1 

LOWER HAT SECTION COVER 

T B 4 TB 5 

CABINET WIRING SCHEMATIC 

FIGURE 25 ~ 
AC PLUG 

NOTE' I. TO BE INSTALLED WITH SECODE UNIT ONLY. 

-, 
I
 

~.j..,. 
I , , 

L 

ManualsPlus.com

https://www.manualsplus.com/

