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SECTION 1

GENERAL DESCRIPTION

CUSHMAN INSTRUCTION MANUAL
INTRODUCTION
101 The Cushmen OF-5 Communications moni-

accuzately messires th froguenty of

s output of T or 43 transmmiters.

of meacurement 1o from 20 M fo 519,536 Mz,

T cigo messures the froquency davationaf e wodu-

Iated oupa ofthess 7 2 uaing the
O g b s pesooninge o bt v

Freoran

1.02  The CE-5 functions as 2 algnal generator

external modulation may be applied stmultancously.

103 In the IF Frequencies mode slguals from

ilable at a separ=

104 the generator mode the CE-5 m:

allgn and check the seneltivlty of
recelvers. Slnoe both internal and exterpal modu-
Tation may be used simultaneously oF several ex:
ternal modulating frequenc ay an

cies may be summed tnd
used to modulate the output, the instrument may be

of the sigual wih referanc o the ain
oy The ascuracy now will be ihe aocuracy of th
CE-5 Master Oselllator cryatal {requency 5 the 8o~
curacy of

GENERAL DESCRIPTION

9 The CE-5 ls 3 speciallzed VEF/UHF super-
e receiver. t o transmitier
¢an be monliorsd for corvect o cartior Tesueney 408
amount of modulston deviation. The usslpued trans-
equency s "dizled " and th

T et Teegeaney ok he oeeuan shonat s o
pared with an internally generated sterdard. Thl
Standard ts the local-oscillator (LO) frequency.

1.07  When the neoming signal is of sulficient
amplitude, a reque:
setivated a3 metex shovs he
slgned carrier frequency and the a
Tier ecmency. Diacaimimator cireaits are s
Fursed on which provide an Indioation (on & Devie-
ion Motor or Osei loseope) of freuency deviation.
1.08  The CE-S must be perated with either a
Cushnan Mgdel 301 Oscilloscope or a Model
502 Deviation Mete Inserted into the left-hand plug~
broad

plug-ins in the ight hand compartment.

The fucomiag sigual is received at he ea-

etz ‘bove o below the
disied tn Sreque

330 The finst [F sigual is mined wih ¢ sitle
StHz s(gaal from the Master Oseillator
a0 o sl oAl il it 2 froquency
of 100 kHz = carrier frequency exzor. Th error
s Getaoted s Siaplayed o tho FREQUENCY metor.
111 The second IF signal is also demodulated
3 the resullant audio frequency signal is

deviation present due o the modulation on the re-

celved carrier.

112 I the Signal Generator mode the LO s used
o that ihe output Irequency Wi

Gated In frequeney. Tuls 1

internally gonerated 1 iz siaat o
raat odros, o both may be eed togetber.

Too level of ¥, 431 o
% i omates £y s n(lenu:lnrs

aorsica 1o el iames

0.1 s0g 100 microvolts 20 dB fixed nmn-

ch io supplied wich the Instrume.

o s e e Aoy o poion,

approxicaately 10 s move signal (s avaiable



withoue the pad. 4 fuso ls Included in the signel
generator and in the 20 4B pad to protect the sigr
ST emarator mirer fronm ascideokel vasioad:

114 IF Frequencies are also avallable

her harmonics ave slos pres-

ent n this signal and ate avallable for use.

nection 1o the out e ot 7 omit o
Hecor: Dha tivek 8al dight must be placed 1 e

T5 position to obtain thess frequencies.

335 The mmbors wat (udloste the dicled-tn

s well as the
texistics of the available plug-In accessories.
ACCESSORIES
116 TWo types of accessories ave available
for use with the GE-5. Units that plug
iniotho Monitor dag obtain oporaliog pover from
it &

ing
it, and ltems furnished with the Monitor but xot
hegral parts of it

117 Plg-la Units

118 Anopening In the left-hand part of the
Monitor ot ganel, ascerts eltber the
Model 301 Ogellioscope or the M De-
o Mook, (o' s b ot e mv e
used to provide FM doviation measurements
shmilar opening n t right-hand part of the front
pape] accepts 2 Model 303 Broadband Mixer,
Siosel 315 AM Monitor, or one of the presently
available RF Preselectors.

The Mods! 303 Broadbuzd Miser o ueat

same way for monitoring transmitiers many miles

C1M CE-5

distant. The Preselectors are also equipped with
broat E:

el 313 bes all fhe capbilites of
the Model 303 and in addition it can moy
siguals. I: displays the percentage of R foa0%)
i elther the Monitor or Slgnal Geverator modes.
1.20 The Model 301 Osolllogcope permits visual
examination of the exact modulation of the
ransmitter carrier. Unbs modulaton,
vowes susgly pulses, unsual oipph other
problems arc Immedistely spprent a0 o s
Priste ropairs The on1 bas
o utomatt syas cireut sm-um o Tound
laboratory ipatruments cope graticdl Is
callorsted to show doviation on aay o
ange: T L heina o e
front S net permii vas of axtoraal vortica [mts
mal siguas

Osotlloscope can also
it v suement and Qlsoriminatox alignment,
as described fn the Model 301 wanual.

121 The Modsl 302 T Doviation Metar provides
anges:
2 s pouk i it fsches

ultaneous me
observations of deviation (a separate oscilloscope,

B0t 2 Model 301, must be used).
122 Awdliary lems
1.23 Two major auriliary items are supplied

T
with the [nstrument: a telescoping antenpa,

‘antemna (s
e use of the 20 dB fixed attenuato
Seotion 5. 130
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Table 1-1. CE-5 Monitor,
ITEM CHARACTERISTICS
RF SIGNAL GENERATION
FREQUENCY
Range 20-519. 999 Mz
Resalution 1000 52
Accuracy 0.00001% + Time Bese
LEVEL
Range 014V to 1004V RMS, after external 20 dB
attenuator
Accuracy 43 4B st 1004V RMS output from external
4B attenvator
Dial Attenuator 1248
Step Attenuator s2dB
OUTPUT IMPEDANCE 502 Nominal
MODULATION
21
I
Frequency 1000 Hz
Devlat 010 25 Kz min.
Distostion, Destatia (s the reoge
3.3 o 1 26 max.
External
Freq 100 Kz to 20 kiiz

(For optimum performance the sum of
the mosulatiog (reguency and doviation,
[n kHz, should not excesd 45)
Taput Tmpedance

Stmultaneous
Frequency

am

Internal

Eredquency

Distortion

30% modulation

80% modulation
External

Frequency

Frequency
Tesotution
o

Sensttiviey

IF SIGNAL GENERATION
Frequency
Raoge

Accuracy

5009 nominal

External tone 100 Hz to 20 kHz, and
internal tone 1000 Hz

1000 Hz
0 1o 80% min.
5% max.

10% max.

100 Ha to 20 itz

20-519. 999 MHz

50 B
0.00002% + Time B
See plug-(n specifications

1 Kaz-3. 9999 1
et A —

0.00002%  Time Base

seorsazier -3
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rTEM

200 kiiz 1.

utput Level
10z Output

Level

Distortion
TIME BASE

Aging

Oven Wazm-up Time

POWER REQUIREMENTS

DIMENSIONS
WEIGHT

Less Plug-ins
With Plug-ins
ENVIRONMENTAL
Temporature, operating
Temperatre, siorage
umidity
\1bxz.1an

e

BRIEF PLUG-IN SPECIFICATIONS

0 10 1 volt nominal into 6008 11 0-4 MHz
mode
5 volt nominal iato 6000 in 4-0 MHz mode

100mY RMS min. into 10k2 min. losd
impedance

19 p-p nominal toto 6000
<25

n

§ 1077/ Mootk mas. (5 month average)
6310

Less than 25 min, fzom 25°C 1o 1x 10
Less than 25 mia, from 0°C 0 1x 10 ©
115V +10% AC, 50-400 Hz, 75 Watts max.
(Factory option avatlable for 230V +10%
AC, 50-400 Hz.)

12 1/4" High x 13" Wide X 18 1/2" Deep

31 Ibs. (Approx. )
38 Ios. {Approx. )

C 1o 55°C
45C 0 15T

RH,
105 CPS, m" o-p amplitude
4 Benan di

o0 i, Non-operative
150500 Fi Speratie

Model 5014 Osailloseope Plug-in
Deviation Measurement Sccuracy
External Inputs

External Vertieal seasts
Ertormal Feeducncy Responbe {5 dB)

5%, wll scale in three ranges:
25 K 2, 15,0 KBz
Vertieal i Horiaontal

mv, 20V, 00mV per division 45%

Model 302 Deviation Meter Plug-in

Accuracy of Measurements

24% full scale in three ranges:
o-2. 25 kHz

Model 303 Broadband Mixer Plug-in
Frequency Coverage
Nominal Input Impedance
Basiwidth (3 4B)

Broad
Narrow
Sensitivity: Less than

20-1000 MHz.

75 ksiz
13,5 kitz
10mv.
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o [ T ——
PES—— socets0s | ot e
Fresency Coveraso o | oo
o o epsdance Ep g
Ere ot
Broad o5 s
e S aE
senstry. 1433 than 20 microvats | 20 miorovoes
oaer s} vt s
Froency Covorage a0 | o
Somina gt Empodane B e 0 oms
Hertiots
Broad w5 o5
Farsor S b
Sesiiiy, Zass then 20 microvats | 20 mierevots
R ey
Seasise iy sor
roauency Coversgs e e,
fesciey Kot il o
i
Broad s e T
Nerm i B
e — 20 miorovlts | 1 mierovets

Model 313 AM Monttor

Frequency Cove

20-1000 Mz
0-100%

Input Imps 50 obums.
o aB)
road 100 kiiz
Naveon 2 kilz
Sensitivity
50-90 M7 10 my.
950-1000 M 20 my
20-30 MHz with CE-5, CE-6 10 my.
20-50 MHz with GE-3, C5-7 50 mv
Model 330 Wattmeter/Duslexer Tester
Wattmeter/Duplexer Tester
Frequency Coverage 20-1000 1Hz
Power Range 1-25 watts

Acouracy
Broadband Section
Frequency Coverage
Nomnal foput Tmpeaance
Bandi

Broad

Narrow
Sensitivity: Less than

245 reading plus 1% ful seale

20-1000 MHz
50 obms

100 kiz
22 k2
10 mv
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SECTION 2
INSTALLATION

UNPACKING AND INSPECTION

e e et el e Slcompn
s Monltor inspect the pacl
and the lnslnmeut for signs of possible shippmg

sured separately, with the insurance company.
ENVIRONMENTAL REQUIREMENTS
2.02 Temperature

203 The CE-5 s deslgusa to operale bewesn

and ~55°C (amblont). Espeotally In
the 1ol Sheee tompnrabures cin can sty be ex-
ceeded; for instauce, the (nternal tempeTature
G1's closed automabite runk may sxcocd 130°C
during summer daylight hours.

Do not block the et ventising lowvers. Bx

ceeding the upper or lower o 1imi

for ¢standod pariods may ot Sesalt n notisessle
, but may cauge poor

Periofmanss or astusl ma Humcrlonteg.

201 RF Fields

Whize extosmely bigh RY rasation flelds.
exist (such a5 when the CE-5 is used

o transentan the e 1ecoopint smserms Shonie e
pusbed down £o reduce pickup. Where mauy bigh-
pover rausmitrs aze in uss adjoent-chanel
stastesssoefuiyeletvex\enced i

mitters are opert it 90 iz o eacb athex
In such csass. e SELEGTIVITY s

Model 305 Shser thonid ve piaa
the SHARP posmen If satisfactory measure-
ments can stil made, direct connectio
e the Wknemiien to e sroutioces o T
'E-5 via en R atlenvator may be requl
contact Cushman Electronics for further informa-
RP

quaroy plus the frequency devisiton, in kiz, i
less than 11T the WIDE postin this urs
may be a5 much 25 33.)

POWER REQUIREMENTS

2.06  The CE-5 operates from a 115 voit (+10%)
50 to 400 Bz AC source. Power consump-

tion o 75 watts, 1530V AC operation is dusired
rder

z:m ot nzystn! ‘oven and the necessary w!
changes.

WARM-UP REQUIREMENTS

2.07  The accuracy of CE~5 measurements de-

pends on maintaining the master-osillator

cxystal a¢ 2 constan! temperature. T (s done by

ottty ool oven whih cegsixes
hoa

2 25 minute warm-up peried prior
Stoned oL tamperarires down 1o 0+C, i 1> 4 minutes
is Tequired for warmeup. Proportionately more

cise measurements Within seconds aftex the Instru-
ot is turned on.

PREPARATION FOR RESHIPMEN

ment before returning an strument

2,09 The ollowing is a general gulde for re—
packaging the instrument for shipmeat.

NOTE

If the instrument is to be shipped, attach
2 1ag 0 the Instrument dentifylag the
owner and showing the Tetura address.

In any correspondence, always ideotify
the instrument by modsl mumber a0
cerial number,

2.10  If the original container is to be used,
proceed as follows:

(1) Place the instrument n the original
contatner. (I the origlnal contairer is pot
available, one can be purchased from Cush-
man Electronics. )

el
sealed with strong.
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Figure -1, Auwiliary ltems Furnished With CE-5

Table 2-1. Awsiliary Items Faxnished with CE-5

wEm bEsCRIPTION CUSTMAN STOOK NO. QuaiTy
1 Fuse, RF, 1/32 Amp 1955-0005 2
: Thres prong/tsn prorg AC
Plog Anapeer a535-0001 1
s Estractor, 2. C. Board s875-0036 1
. Extonder Board To01-0024 1
s 20-48 Fixod Attonuator
Atapter Cutie Assembly Tos0-0032 1
B RF Cable Assembly ro32-s001-01 1
v Asanna Assembly Toso-0019 vy
f Manust, CE-5 sso1-0034 1
i Pront Cover T005-0028 1

sesrmpoan 22




chi CE-5

2,11 If the original container {5 not used, pro- 213 Cushman Electronics repair service is also
‘ceed as follows: available at the following service centers
@ Weap i tustrument 2 plastic o heavy
paper before placiug i an inner con- Anderson Associates
tamer. 2220 Bellne R
ton, Texas 75006
(2)  Place packing material avound all sides Telesmone: B iacion
of the instrument,
61 Place the snstrument and imver ontatnor B. C. 8, Assoctates, Tnc.
in a heavy carton or wooden box ane 940 North Fern Creek Av&m\e
seal with strong tape or metel baads. Orlando, Florida 325
Telephore: (05 e
(4} Mark the shipping container:
CATE ELECTRONIC RS TRENT
"FRAGILE! B, 0.5 dssochates, tnc.
120 Boaman Pl
SERVICE OR REPAIR Tih Carotine 27405
rtwiveighit vy
212 In the event tat fastory servios or repai
s to be required, contactthe Cushman
memomcs Cus omer Sexvice Department for further Ossman Instruments Service Corp.
ation or to make arrangements for ship- 6666 Old Collamer Road
meat to the faciory o o a Seveice Ceater.  The b Bast Syracuse, New York 13057
tory address is: Teleptone: (315) 4371245
Custman Electronics, Ine.
Gustomer Sorvice Department Reshal Associate, Inc.
830 Stewart D 212 West University Drt
Sunmyvale, Camforzia 84086 Arlivgon etghts, Ilhnms 0004
-~ Telephons: (108 7993760 Telepl 87660

seo1monzan
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SECTION 3
OPERATION ‘

GENERAL INFORMATION
501 Tho odel CB-6 may be opersted i ons of
threo modes: Mosltor (freqtercy and devl-
ation measurement) = 9 Sigaal Gen-
exatton, 17 2 Audto frequency gomeration. The
ol eateaita by e rllos il
located in the center third mode
it v, o maont et dighs swich
(arthast Tot) o th Freqisney Selactor avicles,

hen i€ 15 12 the IF poslt

.02

In the MONITOR position of the funcion
switoh, the incomb
he ANT.

ATION teter of the Mode
A on e of the Model 303 Opeilopeoper thchf
ever is used. A bullt-in speaker makes the
Ietlon on the Incoming carrier audible. Level is
adjusted by the SPEAKER VOLUME control.
2.03 Inthe SIG. GEN. positions of the funotion
ewlich, tho desired troguency 1s alao disled
Inwith the i Froquency Selector kaobs, The
arated signal (AM/CW oF T3 is svallable o e
SIGNAL CEN. OUT comnector, A precision stten=
Qio1, 0to10,

oamteres s mogaating o
avalizble o7, an exterual modulsting sxgnzx canbe
used, or rnal 4nd external mod ‘may
e Nasalaiallmesmty’ oot of & deviznon
of the modulation on this generated signal can bo
VIATION mater o on the Oseil-
Tevel Is adjusted with the MOD
4D control.
3.04 In the AM/CW position the ouput is CW, If
50 odlarizg tone |= soplied intexnal
1 iz source may be used to modulals the oblput

or an external signal connected to the EXT MOD
Commetor.  Both nternal and external modulation
mey bo used oimultanccusly if Gesired. Level s

adjisted with the MOD ADJ cont
3.05  When audlo or IF signal generation is de-
sived, the first and second (from the left)
frequency selectors must be used.

first koob brings into view the mumbers 0-S, or the

letters IF. To prepare the Instrunent for audia ox

= lovel Lt adjastod with he adia-
T TV somrol.

TRONT PANEL CONTROLS

2.06 The front panel controls, displays, and
connectors shown e 1-1 are listed
In Table 31, elow the FREQUENCY

ignal geveratton is called the Function
e o e

\nobe in & row just below the froquency displey

tndow are used to dlsl In a freqiency. They axe
referred ta as the Frequency Selectors. Operating
controls for the plug-in willa are described in the
Instraction books for the
TURN ON AND WARM UP.

3.07 ord inbo an AC power ont-

,, 5016 400

Plug the power c
and b
noft ewon on the

et 208,
T by m

e A

Allow the CE-5 10 waxm up fox woroxi.
Instrument has

asive bolow “32°F, wddl-

to bring lnstroment up to op=

e woeaitatire e/ ageie

FREQUENCY DEVIATION MEASUREMENT

3.09] 1n the followizg procsdies e st

Cin s sither 2 Model 303

Model 302 Deviation Meter must
left hand opening of the CE-3.

plugged (nto the



Table 3-1. Operating Controls end Comnsctors
CONTROL OR

o cE-5

FONCTION

FREQUENCY Meter

KHZ 1.8, S, 15
SIGNAL LEVEL Indicator Light
‘Functlon Switch

cAL

MONTOR

SIG GEN AM/CW.

SIG GEN P

OVEN ON Indicator Light

UNLOCKED Indicator Light

Mz, Frequeney Selectors

100 KHz IF OUTPUT connector

IF FREQUENCIES

IF LEVEL

0-4 MHz

Indicates received signal error, above of below’
the disled in frequency, in kHz:

Rango swich for FREQUENCY meter. ndicates
full seale ranges tn MONITOR mode orly.
o oo i a8 s omie n CaL or
SIG GEN AM/CW RANGE 1§ 41.5 kiiz only.

gats when a received signal 15 strong enough
for rellablo meseuzemerts, 13 MONITOR mede:

. Function swilgh positions has no signif-
\Gance with rogard 1o Sighdl level.

FREQUENCY meter Ls zeroed with the inner
knob of the Functlon gwitch. FREQUENCY meter|
range 15 automatically £1.5 kiz.

Becelve-Monitor operation, Both carrier fre-

‘quency and FM deviation may be measured.

With ods! 313 plug-tn A3 Seroeniage of
julation may be measured.

Sigual Genorator operation. Ouput frequescy
is ho same as the dlsled in frequeney.

when neither ntomat mpdlatton
e A wn altnor Taraal o sxtoTaal
modulating tones.

Sigual Genorator operaion. Outpit fsequency
the same as the dialed i
FREQUENCY meter reading on £ e veste.
Metor centered by FM CAL control.

On whenever power ls spplled to the instrument.

Ingtoates un uslocked coudiion 1 the Frequency
Synthesizer when lighte

Each frequency seloctor kb Is associated with
& lighted number (adicating the dlale

qeney. Nushers wil laah oft and on i
ety 1s dratod hat 1o mot within the Fazge
of the Instrument.

100 KHz & exxox of signal being recetved o
geverated. For connection 10 a Frequency
Counter 1o give greater resolution.

Finst et ide) Froquency Selactor dlal st be
Set o IF to obtain these freq

Adjusts IF outpat level. Uncalibrated.

Frequencles In the range of 1 Kz to 3.99%9 Miz
may be generated when the Frequency Selector
guitchas (other then he fisl) avo setio the
sired frequency, Decimal point sutomatically
positione
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Table 3-1. Operating Controls and Comnectors  (continued)

DM CE-5

CONTROL OR CONNECTOR

FUNGTION

440 Mz

OUTPUT comneotor

SPEAKER VOLUME/PWR OFF awitch

SIGNAL GENERATOR
INT MOD/OFF ON

EXT MOD Coanector

1 KHz OUT Comector

MOD AD

FM CAL

-40 dB, X1, -20 4B, X10, 0 4B, X100

~20t0 0 4B, .1-1.0 Mierovolts

SIGNAL GEN OUT

Frequencies In the range of'4-39. 999 MHz may.

be ganexated wher the Fraquency Selocior

switches (other than the first) are s

desired frequency. Declmal point xutomaucsllv

posltioned. Theso are the teath ha:

xmv‘hilgd o\np\lt of the fundamentals of the Jovor
* harmonics are present and m:

be dsed.

IF Prequencies available at thiz comector.

Controls signal level to the Internally mounted
speaker. Controls AC power o the nstrument.
‘When in the OFF position the crystal oven only
is supplied with power.

the ON position 1 kHz modulating tone is
supplied for intornal FM or AM, When imstrument,
15 1n SIG GEN mod

Ertomal modulating sigusls, 00 K to 20 kilz,
modulate the culput whonaver they aze appled
to this conmectos ia the SIG GEN msde

The ntemally generarad 1 K modulsing tone
repa SealIon o tht oot

Adiusts Proquancy Deviston,in T mods or

entage of modulation in AM m¢

Tuancy deviation ts messuted on o Peviasion

Metex or Oseilloscope plug-ins. AM pexcentage
of modulation 15 messired with Model 314 preeeia.

Adjusis center fraquency of generated FM sigual,
Indicated on the FREQUEN ter =5 kHz

e fecuancy may be offsct wp
L8 ks for test purpos

fdgusts outyus level n 20 01 teps.  Mliplier
for microvolt settings of Varlable Attemator.

Variable gitemutor control. Ouput leve is

dings ave correct
only when 20 dB. pad vt Wi
GEN OUT connector.

Output of Signal Generator avallable at this
mmector a approximately 10 times the level
tndicated by the attenvator.




Make the following comestions and set-
tings:
Conpect an external gntenna.

oo .1
oping antenns 1s used, extend
oSt R e B o a5
wments, to approximately 18 nches for
high bisd messuzeme: uge mini-
mum length for UHF measurements.

b} Turn the function awitch to CAL.

) Adjust the tnnex kaob (part of the
fmtion ewloh) for & sero (mid-seate)
reading on the FREQUENCY s

) X the Model 301 Oscilloscope is

ASTIGMATISM numu[s or 2 shanp
trace on the ser

) Change the funotion awltch 1o the
MONITOR position.

D Dial fn the assigned frequency of the
trezemitter with the s roquency se-
lector:

©) K the trsnsmiter. | The SIGNAL.
vam ligh should com o
not, me o 15 the trans-
ek receiveu signal i¢ strong
‘Normally,
et e mxde exslly e
the CES a between 25 and 50 fct from
the radiating antenna. When & plug-in
Preselector is being used, measuroments
can be made at distances of many miles
fzom the tramsmittr, assumizg e vso
of an adequate external ax

Read the difference between trans-

Salect the appropriate,

lowest meter cange Gvih the lever vt

fust below the meter) for grestost resolu-

B O commme & aatmten to 1o

kl-u 12 GUTEUT 4nd sad 100 Kb 1 the
frequency error.

©)  Modulate the transmitter and read
the FM deviation on the FM DEVIATION
meter or the Oscilloscope. Select i
appropriate meter or scope range With

cmM cE-5

the Tange gwitoh Bz laob o
Matn, ety aver cwiten on Oeohossope).
On the osolllossope soreen, pe

AT Sanne the Eenten v Hgpm

1), Fbe Model 535 43 o o plgges
into the righ

e i 6o he commector on s iodsl
313, and perform the preceding steps ()
fheough ) Vidulaie oo ramsmiier ()

pezeentage of mod:

e 3ol 015 mator. iator zante s o-100
& modulation.

AM/CW, FM SIGNAL GENERATION
CW Signal Generation

o e e tromoney ploctor piihas
1 the desirad tronae

. Place the function switch in the AM/
CW position.

. Set INT MOD switeh to OFF.

Connect the conxlal csble and the 20

arisble ai
Toctly unless the fixed attenuator ls

€. Adjust the output level with the SIGNAL,
GENERATOR coarse and fine attenuator

controls.

Whenever a direct comnection ls

made between the CE-3
Cotver, beging oo trasscsiver Wil
age the 20 dB f temator

2 protectlve measure. A fuse ls
also installed in the output of the
Signal mixer in the OB 3.

AM Signal Generation

. Install a Model $13 AM Monitor in the

313 but perceatage of modulation cRnAOt




wonltared. )
b. Make settings as in paragraph 3,11,

¢, Zon atermal 1 ki modulaion only
set the INT MOD awitch ta

Ral should b coumeton to on EX
comector.) Adjust porcantago of modu-
lation with the MOD ADJ control

d. For external modulation only set
INT MOD gwiteh to OFF.

Adjust
modulation percentage with MOD ADJ
control.

For simultaneous Internal and extex-
541 modulation set TNT MOD swita

nect the external modulating
signal to the EXT MOD comnector, Ad-
just modulation level with the MOD ADJ
ont

FM Signal Generation

Set the frequency selector dials to
the desixed frequency.

b. Place the function switch In the PM
position.

$pSe, I MOD switol to ON if intermal
3 Xtz moduistion 5 desived.  Adfuar de-
‘viation with MOD ADJ control

d. If modulation from an external source
s desired, comnect source to EXT MOD.
I simultaveous internal and external mod-
ulation is ot desixed set INT MOD switeh
ljust level with MOD ADJ o

e neithor c. or d. set the Frequency

d, e and CAUTION note
Lo signal geveration.

NOTE

The FM CAL coutrol varies the
center frequency of the FM sig=
nal and permite testing the align-
ment and maximum sensltivity of
vecelvers. The FREQUENCY
meter is auiomatically on the

45 kHz Tavge when in the FM

oM CE-5

position regaxdless of the position
of the rangs switch.

AUDIO AND IF SIGNAL GENERATION
9+14To gonexata these frequacies get the con-
trols as foll

Rotase he first raquency pelestor (on
et side) o the

uency selecto
075, o 5, Wl P Tight remain stesdy.

B. Set the IF FREQUENCIES racge awitch
to cither 0-4 or 4-40 MHz, a3 desired.

o Diakin the dosired IF or audlo froguen
o, dbuio fresuencies below 1 s

rated; howeve: ot rememetes
il havs STIght amotats of soetdust Fo)

generated signal ig avallable at the
Eont pans] IF FREQUENIES QUTFPUT some
nector. Its level can be varied with the IF

LEVEL control.

asic output frequency range is al-
wm alervpv i A hi
Steps. When the swtch s plsced i the 4-40
Hz position, the 10th harmonic of the f
Semmrret raguamelon 1o saet oot A
nics are present also and can be used

OUT OF BAND OPERATION

3.15 siug the Broadband Mixer plug-in or
Widebund mods In a Preselecior. mont
of the Shoquondios veimess BH0 st 1050 ks
may be measured using the second harmonlcs of the
CE-S LO.

5419 The troguencies that cammot e mo
Barmonto operation st m-sm,
s%0-mio, Foorsis. Soemens M e
lonts th aboicemens s iy
i e Toso han I the mermal 20-55 Mts hama.
327 The required 10 (1) for second barmonic
perstion is the dedired reauency <10 Mtz
aivided By 3 This o Within one
of the LO (fy) bands. See trequen~
 thet st o, ated oo the Monitor 1 e re
quired 1O () frequency +10 Mz, 10 Mz
tracted if wiking 15 on fhe high side (Tasne s-z) or
10 M3z Ls added if mixing is on the low &

equency muat el wi

219 Tor example, to messure a frequency of
0 Bz, 08 10 MHo t obtaum 520 MHz
and atvide by 3 w get 310 Mz, the Tequired
Frecionts. 1 15 Sad boen stracted o 515 to




ot 600 and divided by 2 to obtain 300, that requen-
©y does ot appear in Table 8-2 and 5o could not be
bottom of the 310~

329699 LO (f5) which mixes on the high side. The
dialed in frequency then will be 510-1 = 300 MHz..

3.19 = example, for a frequency of 589
e, sa10 $79, dviged by  sals

289.5 MHz. This falls at the
559.565 haid which mings on g low
dialed in frequency will be 289.5+10

S 5o

Table 3-2. Synthesizer Frequency Relationships

CIM CE-5

hess cxamples were chosen i iustrate e &
that hare le o 1.0, & ailable for fro:

etweon 539,595 ma S10 MHa which
Would require an 1. between 288380 amd 310
MHz.

.20 To gmerste seeond
aled in frequency e me de:u'ed fre-

anency diied by 5 Srase the outpat used

is the second harmonic of the genernled requency

he attenuator calibration will not ap

n

1 Fxen Frxen Lo FREQUENCY
o1aL FREQUENCY FREQUENCY FREQUENCY | To PLUG-TH CR M3 L
seTTiG 1 2 F3 i S1oE
2o 39997 | w0 - 97599 o 0 - s HIGH
30° 79l | 40 - vea.ae o 02 63998
50 qase | 960 - +7aca9 +50 a0 - 1091939 HIGH
100 - waia | %0 - ¥7aaem 60 40 - 1palaeq Loy
B B +100 130 - 14alass HIGH
Le0 - Lpalaas | weg - 49aqes 100 130 - Jeal9% L
180 - 1mlen | we0 - 47030 per 190 - 2091939 HIGH
200 - 2190998 | %60 - w7alaw pere] 19 - 2041999 Lov
R 200 230 - 25al90 HIGH
250 - 29,999 | %60 - 479999 S 240 - Z751998 HIGH
270- 29903 | %60 - 9809 200 260 - 29,998 Low
00 319099 | %70 - 4sa.qen Zheo 310 - 32398 HIGH
320 - salaw | 420 - vaslaes “180 510 - 333909 Low
e I oo %0 - 37919 uraH
370 - 39998 | 460 - $a9.des 100 360 - 389,999
500 4131999 | 470 _ 4ge g0 a0 410 - 429,999 HigH
s2p - Walaa | 470 - yealaes pry 410 - 439,999 Lov
45D #4199 | w60 - 470909 o 460 - ¥7a0999 HIGH
470 S19.999 | 560 - sge.aa o 460 - 5092999 Lov
NOTES: 1. ALL FREUENCIES ARE TN FWZ.
20 THE LAST b DIGETS OF THE VGO, THE BALANCED MIXER, AND THE OUTPUT
WIXER FREQUENCIES ARE THE SAE AS THE LAST + DIGITS OF THE
DIALED IN FREGUENCY.

DIAL INDICATOR LIGKT REPLACEMENT

321 To change the Frequency Selector indicator
lights or the decimal point lighta, proceed
as follows:
a. Remove the plug-in tmits.

b, Remove the side covers of the CE-5,

e Remove aue or both plugein trays. 1
the center:

the bumed out light i

oy he by o one S48e moed 1o b o
moved. (The right band tray is held by
four flat head screws, The left hand

PTSIN

tray has, i addition, a epacer mounted
to the center plate, Remove the screw
from the center plate end of the spacer.)

4. Very carefully unsolder the two light
comnecting Ieads from the terminals.
ation.) Remove the Light.
. Insert anew light, with sleeving on
the comecting leads, aud solder to
the proper termin:

£ Replace the trays, side covers and
‘plug-in units,



I CE-5

SECTION 4
THEORY OF OPERATION

INTRODUCTION

4.6 This gection begins with & description of ibe

lreuli reorence series of ldeut

geveral e ecioton of e cvesall operdion of the
Monior o followsd by @ descripton ofibe froquon-
.y synthesizer. The section conoludes with & de=

o ivtion of the operation of the Individual cir-

ument are referred
roult Reforeace Series AL-A25.

502

Th oiroui o the fostr
to by

4
sembly number
and the jack number are soreened on the chassis
next to the jack connectors.

409 The compononts on stch circut board sre

sequence on that board. The
complete Wemseation of & componeat combinas the
Clrcuit Reference Series number and the board com=
nent number, For example, t

used, and obly when reference is mads to a compo~
aemi outoide that board Wil the complars ldeatiioa-
tlon be give

FUNCTIONAL DESCRIPTION

4.0 Communications Monitor s es~

ameabis Mode over a selected

, with 2 reduced sensitivily.

all Block Diagram Figure 46

4-c8] et port ool e clzgelyUn th
Mobitor is for the purpose of generating,

symbestaing wnd v:anzrolhm; the Lool Osellator

ecelve iiode the Local Osollla-

the
produce a 10 MHz Preselector IF output.

4.05 i the Sigaal Generator mode the L. O. out~

seormaazunt

sigal Is shified 10 Y045 o tat i corzesponds

Elhe frequanc disled up 2 s then used as the ot~
put freq f—equency smit is uwmphshed
by mixing ith a 10 MHz

zer and may be amplitude modulate
“made this 10 Mz sigaal s supplied by 2
VGO which i frsquency wodulaied by " fier nm in-
ternal 1 kit or esternal modulating signal, or both.
e scnior requancy 13 adhuste to tbe syuibeslasr
frequency by the froft panal FM CAL adjustment.

407 Froauncy syuhesle bogina with s stable
orysial osclistor mousted &
Leriparatios sabtolan'o e AL Eroquancies used
e entved from o compared to this sowrce Sig

ot cinen by bt

pared. in the signal gonerating made thls same

accuracy Is malatatze:

408 Signais ip e xunge of 1 0 4
leble at the [F Output comnector

when the fiTst freque"cy digit switch is placed i

the IF position. These frequencies sleg come

from the Praquency synihesizer.

4.09  Input signals are mixed with the L. O.
preselsctor to produce & 10 MEZ
IF Output. This signsl Is mixed witha 8.9
2 L. O output from tho synthesizes 1o produce
a second IF of 100 kHz. Since bot
ignals are the st et By e

o the ot ignal,
ignal In the second
iocior cizosits displey
NCY meter which i

£ o, Will sppess

F. Frequency error det
s aveor on the FREQUE
caltbrated dixectly 1 iz,

410 The modulation (FM) Is also recoversd
these cixcults and displayed sither
on the oscllloscope or deviation meter plug-in.

41 ls oteoted sad dlsplayed by bo Hodel 313
plg-in. Aulo output [s araplified aad zepro-
Sused in the speaker.

.11 Frequency Synthesizer

The Frequency Synthesizer consists of &
rystal controlled Master Osclllator

1.0.), ocked loop made up of a voliage
controlied oselilator (VCO), a Dlvide=by-N Counter
{#R0 it & phage dtector snd associaed circuis,

{etonio goneratore, multipllers aad various



413 Tho basio froquency 1s genaried by he
rystal controlled M,O. The M.O. out-

put s divided and multplied o provise wost of
ipe fsad frequencies reguired. 1 i used fox ro-
ocence I ihe ghase Loohed loops of the Progr

e o Loop which supplies e Temala~
der of the fixed frequencies and in the VCO which
provides the vartable frequency required for the
omplete coverage of the band of Local Oscillator
{L.0.) frequencies.

414 The VCO aperates at trequenslos from o
Mba. Bther 40 o7 42 MHs ls dded
x, then the out-
the vaviable part
2 ko oase requires sither

o this output o
ot e misiod by ten

he frequency dialed in on the monitor.
i 1 Sname the Seatlonchips betveen thoce
frequencies

415 For instance, f the number "123.456" ls

om cE-5

dlaled ln, 1he VO osoilates at 6. U436
Mz - adding 4 s Motz milioty

0 MHz bigher than the
150456 s ot was dated ta,

35 Whena froquency lo daled i, the VCO I3
adj in 100 Kz of the frequency

s must produce o lhs semngs of the first, second,
rosency scloctors. For the valies uaed

fryivgety iyl sa56) s s be

523000 ani 4000 Akt The abiting of il b fro

abeney sslciors propsn the SN Coer Lo the

1 YCO fre

St inst the freg

1 not sxact o the Lagt three Sigits and IF

for a fow cyeles.

gl bat oot unil hen, the +X countex produces

2100 Bz output sigaal

437 Tigure -l le & slmplified bock dsgoam
of the frequency synthesize:
hown in the phase~locked condltion md Jbere o e
N output Is represenied as being 100 H

418 For the VCO to produce @ signal with < fre-
quency of 6.3456 MHz or, 6,545,600 H:
coumtar must be 6, 345,400 pulses

Table 4-1. Synthesizer Frequency Relationships
o Fu FriE Lo FReaueNcY
FRERUENCT FREQUENSY FREAUENCY | 70 PLUG-TN 08 3 g

7 e v & B
o0 - o380 i 0 e
e S S
w0 - Zia @ n'(,u
e ey @
e ey 130 vion
P ey 130 Lov
e - 3 150 e
e ey 130 Low
prei ey 250 e
e ] 20 i
w0 - 0 200 Low
b 0 31 wign
vio - o 10 Lov
o < o 0 )
o - 0 o ‘o
0l o 0 )
w702 o 0 o
wa - o o g
P 3 s o
L. ALL FRECUENCIES sRE TN 1
3 e DS or e dco. T pawiceD DR, 410 e aumnat

HIXES FREDLENCIES ARE THE SAWE 45 THE LAST ¥ DIGITS OF T

DIALED T FRedueNCY.




per second. The counter divides this inpat by "N"

D stands lor the vasizble qusnily for whih ot
an be programmed. In the example N=63, 456 and

6,345,600463, 456=100. Thus, except for the

7557 Shoe i dicing whlck ks VEO e for

the correct frequency, the +N counter out

always 100 pulse per second or 100 Hz.

419 The 100 Hiz output of the N counter ls
hase-comparad with s sable 100 iz sig-

nal from the 1,0, When the signals have the pro-

pex phase relatioaship, this sondition le represented

By & pulse of a certaln duratlon from the Pt
tector, Each pulse is tra ot 2 vam vt
age by 'p Generator with a duration that is
proportional ts e wlath of the pulse. Each
ie sampled by the 100 H from e 21
a capacitor [s charged to the amplltude c( lhe ey
The capacitor reiaios a ortain portion o

 Shurge uod aitex 2 sulibie delay & sesom satm-

& & potential corresponding to the charge that

o cE-s

s vetalned by the first capacitor sad the
cond cepaetor weians this exack b=y
{ong a5 the o 100 Ha sigasls have-the propes /71~
phsbs relationship,  The potsuiia to which e’

2s & finetunl
preciaely the frequency required.

The VCO output [5 combined with elther &
the Balsnced Miser

4.20

signsl is foa mtex:ghby 300 10 515 Ak Fivar and

finally added or subtracted. The
{hiod Trequancy iy be zevar 55y 200 Noce a0,
0 Miic o7 obe of o etbar fout freqianctvs com-

bined wi

h 430 MH2 (o the RF mixer. See Table

1.

421 The output of the RF Mixer (which con-

Figure 4-1.

Frequency Synthesizer,

43

Simplified Block Diagram




sits of the multiplled and filtered Balanced bilser

output and the fixed frequency) Is passed through
2 pin diode switch to the mixer | F plug-in
it. See Overall Blook Disgram Figure 4-6.

Incoming RF sigual are mixed to p
10 MHz IF.

4.2 Whenthe CE-6 is used a a sipua geners-
7 M or A/ the st iz awiiohed

1o the Sigaal Generator Mixex where, 18 884101 Io

mising the Balanced Mixex outpul wilh the fixed fre-

quency, 10 MHz Is added or subtracted to

SIGNAL GEN OUT signal colneide with the dialed~

In frequency.

423 When the CE-5 Is used lo generate signals
the audio or IF

to generate audlo and IF signals. Table 4-2

Tble 42, Fremency Belationships,

Signal Geheration

shows the frequency relationships in the Frequency
Synthesizer in this case.

4.24 A 40 MHz fixed frequency is added to the
VCO output in the Balaaced Mixer when
geverating audio 2nd LF signals. The Batanced
et e xreqm—

selastors. . (Frequanelos be-

for use). When the IF FREQ]
moved i tbe 4-40 Mtz position the harmo
Sigeais rom 0.4 Mz aze enbanesd and
cun be use

nics of

425 The Fraquency Sythestzer also provides
210 MEz and & 9. 9 MHz oulpul. The 10
Mz sigual (s used for calibration s0g £3/CW
tion, The 9.9 iz stgnal is mixed with the
output of the RF plug-ip to produce the 100 kHz
cond IF frequenc;

CIRCUIT DESCRIPTION

4.2 Master Oseillator, Divider and Filters.
pos

clrcuit provides the foflowing outpats:

on CE-5

A 1 Mz signal for the Reference
Divider.

b, &S Mz sine wave for the 43.MH;
2nd 46 MHz mixet and fillers.

o A3MHZ utput for the 42 MHz
Rarmonic 5. aevato and filier:

Hz signal for dlscriminator
Aieancn o AMJON gengraton.

e 420 MHz signal for the 40 MHz mixer
and the programmable phase locked
loop. %

428 Ac shown in the schomatlo, Figure 6-6,
rass o Q1 s part of 8 Godifisd Piercs
oscillator ciroult. The 3 MHz orystal ls electrical-
ase clrcult of Q1 but physically in ¢
Fate Crystal Oven. The § Mz sine wave output of
e oscTtator ts od throngh untened tosiaton sapli-
fler Q2 to IC2 and also ko board pin 4, Integra
Giraut, 102, s 8 palss shager Which chasges e
2 tine wave to & ave. This 3 Mz
ke et 18 et 35 M stcor wia board
1 which i comnscted as & 3
per, IC2, accepts the 1 MH;
ut, xich in harmonics,
o 20 MEz filiexs on the boaxd it-
self and via boaxd pin 13 o the Refexence Divider-

4.29 10 MHz and 20 MHz fliters ave

for 10 MHz s0d Q3, Q3, Q7, @8, Q9 for 20
MHz. The 10th of 20th harmonic of the input,
1 MHz, signal is selected and amplliied to pro-

vel. The
goes Lo the 10 MHz Modulator
cutpul, hrough bosrd pin 17, goos to he 40 Mtz

Mixer and the Progremmable Phase Lock Laop.
Reference Divider, A%.
4.3 The Refersace Divider circultis shows
n ho upper part o Tigure 6-2. Tue 2

i amdea by decade

fered

m
Third ontput is fed to 1C2 of the Phase Deloctor
which ls shown i the lower paxt of the schematic.

432 Integraled cirouit C2 coniains 3 01 flop
204 Teset through

lay cirouit on the Sumple d Fiolg bouzd aud bos

gl 20, bums the fip-tlcp ot The \ength ot the
Tamp fn  on the Sample and Hold
o o et vyt duracion o s pulse.




ut of this portion of 1C4 triggers
e shor mlivtorator, 1G5, Whlch s »
biss vollsge to the Lamp Driver, swiichiag raa-
siston

4:34 When the pase rolationship botweos the
input signals does n a4 thexe
fore._whenThe VEO frequency 1s socrech, the oui
put of 1C6 is low aud Q1 is off. Whea the opposite
condition prevails, that is, when the loop is un~
locked, Ihe output of IC6 {5 high and Q1 conducts.
Thi lfghts the UNLOCKED indlcator by providing
its lamp with 2 ground re

435 Voltage-Controlled Oscillator, Al

4.35 The circuits on this printed clreutt board,

parel frequency selector swite!

437 45 showo 1 Flgure 6, ihe ocllstor
it ncludes transistor Ot

ceparate fank eireales The sosonam: frequeney

of each tank can be varled by applyiag one of ten

capacitances in parallel with it. The ogeillator

5 then fine tuned by a Varicap, CRZ, which lg

s varied by a control voltage developa
Sample and Hold ctrous.

4.38  The appropriate tank olrcult Is selected
+ and aecond {requancy selec-
be selector settings thal
gty cRLA/B,
CRoA B CRoA/B, o ground lo selecs it
clrcatt.

tors. Table 4+

omM GE-5

coupled to & rotary switch in the VCO assembly. Thus,
dependivg on the setting of this switch the correct
swiichal i passllel with the selecied

440 The fine adjustment bo bring ihé VO o
put to the correct frequency ls accomplished
with the varicap, CR2. The DC output from the sample
o0 Hold cizeuit ajuets the capacity of Oz unil the
VCO frequency is correo

s

442

T e VGO freuaray o cocrash

443 As bas sen staed, the VO

0 must produce
& frequency of 6. 3456 Milz
or 2 lstod- e Beauamey oF 155,536 A e oo

ave output s conneal clock pulse-
forming nemwork, 1C7 (Figures -2 ang 8-t} In
N must count 6,345, 600

ut pulse: N, i this case, ls 63,456,

446 When mention s mdo of tho oousi of o
this is a reference to the combina-
Lion o binany stes of e focs flip~flops that are

contalned 1 the desade counter 1 (1CL, 102, 103,
IC4, 106, IC9). Each flip-flop is either on o off,
is cither In binary state 1 or binary state 0. When
countlng the decades successively assume binary

Table -4, Decimal Coumnt of 2 Decade
and the Binary Stat
its Flip-Flop

Dectmat | £7-1 | 7r | pros [ pet
Table 4-5. VGO Tusk Circuts Seloctod by s
Firet ok Sosont Froduoncy Seloctors
v EEEEEE
[T T 7 R
(O A O T R N A AT 2 o o 1 o
B M A e - T
[N N N N EA R R
E N A B N B . R
3 Treims s “il:i"“é\.m 5 0 1 [ 1
SRR n salalo
v s (] [:
430 Ao dicated i iz -1 16 o meok- s EENEEED
1 coupiing (shalt) by whicn e i
most Blgnmcam digit of the frequency selector [s s 2 0 0 L




cmr ¢E-5

Figure 4-2. Divide-by-N Counter, Simplified Block Diagram

coded destunal (BCD) counts 0 fhwosgh s, The cor-
relation between the binaxy state of a flip=1loj
e of e dcoade o 45 ahow 1 Table 4.

445 The ¢N Comter oomsists maialy of decade

L

o ikt deoase ewn producs its fixat utput pulse.

446 The decades count continuoualy, bu they
Furthe

camnot Teturn to 2e7o together unil
24 the fuil court of 100,000 or, from 0 to 99, 996

447 To reach a count other tien  full count of

95,895, for natanco th 03,45 oot of
ihe erample, each decude must be precet, This is
P \be requency selestors on e CE-5 frout
pansl.

446 When the least sgniflcan digi o i fre-

quency selactor ia Uz 63, 456)

11 is proset to 3 (9~

aze preset or pmgrm\md for 4 (9-4=4),
Whe!

3 (5~ en.
uro precet i 36,543, so hat they necd Lo count only
£3,358 pulsen o reach i firat full cownt of

ssotmmasan s

49 puring the lachtew-oount b he fizat
decade all other decades will already
bave sesched D, Dusiog the last ten-cownt a
fxth, control decade, senses that ihe five counl~
fa6 dbcades are neaxing a full sout. Spacxilcxlly,
when IC2, 1C3, IC4, ICS are at coun
Then G IO s sow £ five e foonats]

the firet decade but are us:
forming network to produce the Teset pulse.

450 A thig cout of 4 s ho fxat aecade,
e to geverate the
ontout patde. The gianing of this pulse
pofexs the laput clock sigaal to 109 and ol
rescts e dviders 1, 5, 3 4 6 o e pre-
ot number determined by the dial settings.
Whon 105 rasches the co unt of 8, from lis pre=

e wrgnal i 50 1C3 o0 thas t the
the dlviders may again start counting frowm the.
preset aumber.

B EmEmheors pulse for each
436 input or clock pulses. And,

siguel wit a pulge repetition frequeney of 100 Hae
e signal, made w of
put of clrouit which le compared w
The 3.0, sigaal in the Phase Detector.

wsn ma sl al consists of between

twaeh 100 and 170 panoss
the duration of five clock pulses to form the reset




e, thi Tosel plo wll be betwoon 500 and 600
nanoseconds cu;

4.53  Pulses of this short a duration, even if
they ot frequency, can~

Bot be used as the signal that is to be compared

with the 100 Hz signal from the M.O. 4 pulse

s used to lengthen the
duration of each individual pulse to 330 micro-
seconds.

The pre-selting of the decades is pex-
with the frequency selactors and
=

d 2515 appropriaie for he required
preset count of {he dec:

4.55  The first and second {requency selectors
are both sssociated with the fifth decade,
through [C10,

sace, s third ey dmed w
and displayed is 2 3 (123, 456 M)

2 sec
digit of the sssociated VGO froquoncy ta alsa s
(6,3456 Mz}, T rical relationship be-
tween the 3 and the preset state of the decade ie
simply 9-3u6. The first 2nd second digits of
the dialed-1n frequency ave 1 and 2 (123, 436).
The VCO bas no dlglt corresponding to the first
dialed tn digit; and the first VCO digit, corxe

ponding
mot 2. Thus, there Is no slmple num:
lationship; Instesd, since the fist digit of the

Troquency i3 arbitrarly 6, 7, 8 o, the
oy ivie: 3,
4-5 show,
Which combination of positions
second frequency seleators.

s of the first and

Table 4-5.

Fifth Decade Count Preset
First and Second Freguency Selactors

Sample 2nd Hold Cireults. A2

The Sample aad Hold otrcaits develop a
D control vertage for he Variens o o

7

D CE-5.

gizeuls it 1s propartional o the phase Tolation

Between the 100 1z output of the +N Count

224 the 100 Ha sigo: b

M.O. oulput. Figure 4-3 is.a block diagram.

ol Sareple-ametd s

57 fhe Tamp Generator sonsiats or s o
> Ql, a reset switoh, Q2,

e ourront ampitiers, Qo 4,

i 0 Ha derived from
e Msstor Decisines o o the very
high tnput impedance of the MOS FET souzce
fellower, Q0. the charge is reained o
stional ampliier 163 which
foprosmately douties lhe volage difarence be-
een 1C1-3 and test point

4.58  The voltage on C9 is not suitable as 2
ontrol voltage for the VOO Varicap be-
cause of ling Tipple that is present,
Showa on the wavsiorms | Figars Ara. et der
7

‘The second sample and hold clxeutt (@0,

0, 1) Is visually denticnl o the first
e sume. 1L smmples the cuipat of
campie across Cl5. The &

Jolisgs, svalanle s houd oin 51

that 15 suisaste Tor firs funtog the

490 The 500 miczosesond delay stz s show
the lover part Inte

cizout, 12,

B
The ospu of 13 s & pulse
spproximately 250 mioroseconds wide, dolaye
500 mi

ple
gixeult and the other goee Lo the reference divider
board,

461 40 MHz, 43 MHz and 46 Mz Filters. A1l

462 The alrauits on this board convert 20 Mtz
3 MHz msm Oscmunr cutputs to sig-
2ats with trequencies of & and 46
483 The 20 MiHs signal from the Master Osoll-
e doubad by Gl Figure T11. Trols-
tion amplifior &7 focds ate 40 M signal to
Balanced Mixex, through bosrd pin 15 wely hes
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Figure 4-3. Sample and Hold Circuits, Simplified Block Diagram

120,12 o cpplis to pin 13, This DG volnge fo 68 8 MI ulocs from the Master Onsilisior/
soptied when th first frequoney selecior s 1 the Divider are shapes row pulses by
3, 2, 5, 4, IF position, but not when it s [n the 5 109 aud passed irough mmmc swmpiifier fitex
position. Q5, @8, Q13, Q21 These stages ampllfy the
2 Somponintof he eont pates o e oves 2
404 In sdolon, the 40 M oot of 1 fed quired for mbxing.
through amplifier, Q2, to mixer, CR2/CR3,
where t is cmnbu\ed vith &2 3z sigoal from the 469 The swiching clcuitscn his board con-
Master Osciilator. ut of this mixer contaus. the 4 1ita fter, the 43 Mtz
both 40 i 5 e = 43 an 200 40 MHz + 2nd muliptior i the FE ikors. The Test s s
barmoaic o 3 Mtz The ot coniaie- (100 Miiz and 10 MRz {requency selector switches)
resecncion ts Biered vy s paoms though the Sultching Logio, 415, conixol n fapuc
ok o 95-08 proviies 43 wie sigeat topin 21, This input enables the 43 MHz Filter
board pin 22. A similar filter, consisting of Qf, a1 the 43 Mz X10 Maltiplier through 38, @14,
99 anc Q10, makes a 46 MHz signal evailable at Q8, to gwitch i the 430 Mz fixed frequency wben
board pin 2. 43 MHz oulput is switeaed on when Becessary. See Table
frequencies betweer 20-249, 599 Milz are dialed up.
45 Mk output i s only When the fivst aigit aish 70w fm the fxst o gt throngs pins
is i the IF positio 13 254 21 control the switch
Q 5, and iC2 which selects ons
65 4 ME Fiter, Awlo Auplifier, Mixer translsior switches connested to the outputs of IC2.
20 TF Switchiag. AL6 Outputs from these switches through pins 13, 14,
15, 17 conizol the RF wi this wey the RF
4:90 Thise differsn fuctions aro pactormed mlxers are programmed to aceept the output of the
board. See Flgure 6-16, There is programmable Phase Lock Loop or the €30 MkHz
« harmaons feneraios for 42 Maes o uile smniher outgu ofthe 43 M 10 multiplier or both as re-
and the switching conirol for the RF mixers and the quired. See Table
TF signals used in mixlng for the L.O. output,
471 Balanced Miser. A%
4-67 Ao outpt from he Discrimisator i
it s smplied by ICY 350 comectad 1o 472 The circuits on this board dd either a
the speker 3t pin Tr 40 MEz or & 42 MHz signal to an input

seotmanian 48




8,YCO. The 40 M siguil comes from tho
e (AlL), and omes
s Fltor 16). Batk apae s

fitter to turm it on.

473 Buffer Amplifier, QL, Figure 6-9, p;
vides suplfication of whibhover Lupat Ip
recelved and its output ls appiicd to the deuble bal-

former, T1. The lnput from the VCO o
axd s smplified by (1. e gm

s automatically controlled by & DC signal fros

Tevel Gataotor on the 40 t 50,09 ¥ts Jrulupber

This Automatlc Level Control (ALC)

ass 0.
rmer together with T1, CRL, ch‘ cas,
22 €34 form the doubls balatioed
output of T2 is fod ko @ Bandpas:

passos and amplities only the frequesel

< ampitisr wmnh
05 betwee:

outputs,
an attenated outpus 2t pin 15.
474 46-50.99 MHz 210 Multiplier. A9

475 The taput signal from the Balaoced Micox

]
3]

he Automat
CRG doubles ihe ¢

signal is selected by the 460-522 MHz filter
FIL-1 to provide the required 460-510 MHz ont-
put.

475 43 MHz X10 Multiplier. A10

671 Inputto this cirout from the 40 Mt
ftex through 7 19 sl Q1.
Figure 6-10. coct e e ot i g

nal (s suplified by 43, G a0d apstied o the
snap diode, CR2, to provide an output rich in
ZE Seleats
oubled frequency to
provide the 430 MHz required in the RF Mixer.

4.7 Programmable Phase Lock Loop and
Amplifier. A17

4.79  The main components of this ofreult are
ine Voltzge Controlled Oscillaior (7CO)
and the Phase Dete:

s programmed
oy Ewitching indusrancos n fhe caciimios ot
cireuit and capacitances in the feedback cireuit.
Figure 6-17.

601003301
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Svitching In the R clroults ls socompitaied
These

R signals and when reverse blased ey ate ofeo
gt

481 The YOO, 9, (s n & common baae o
i Tha viriabte » capacliaace ig fux-
nisted by Variesp, CRIT, and the varlabts s
y . Foadback capacitors are C1,

ting.

5 erles the smallest
o olreuis 1 dominant. Additlona] Varie

Can bias Ts asacrwhen 200 v 16 achocna.

_E?

4.82

The inductors aud capacitors that as

tool evitch, supply~
i 12V o the smplifiers QL5-G18 avd fo
of the transistor CRI4 provents onde
Sireinle DC Toedback when the VO
Table 4-6. Programmable Phase

Lock Loop Switching.

oot | oune Feodback ‘
B | rromeney | tomermnoe | Copseir | vasiew i

T Y 1) |

RN R STy M) %]

[t contrt mpi | OselBson/ At OFF- (@ 58 1

Sl s cnaenls il SOt
eedbact iz @15, 9l
h board pl

band 1

the RF Mixers through boa:

Fhaso look o aecouplisied by sompesing
e VO ot fro

outpus fzom the WL

.88

Sector, the DC outpu < applled to the
Virizap through fis 10op ampiliors 103, to peing
to & phase locked relationship to the 20

the VCO
Mz

15 made w or T2,
ot 15 Ampiiied
by @20, 524 and semtied 1ot Fhnse datcctor trans-




former T2. L14 alds in Impedance matching. DC
output from the center tap of T2 passes through
toop amplifier, IC1, to the varicap, CRIL

408 I the loop goex'out of lock, us whan tre
uencies aze switched, the loop gals drops
to zero. This allows IC1 9 speraie 45 a low (re-
quency Wien bridge oscillator. The frequency de-
termining component 7 and R60, C25.
The output of IC1, operating as an oscillator, ap-
plled to varicap CRI1 causes the 1o m

closes, the
high loop gain overrides the Wien bridge oscillator

action and IC1 returns to e functlon 83 a oop amp=
lifier.
4.87  BF Mixers sad [F Amplifiers. A19

The fined 190 168z s ho variable 460 to
the frequency synthesizer
and the setaeies 56 To0. 100 o 08 e o

gether, as requir
Sixer, BMI and BM2. The Sig Gon Mixer is used
ool the Sigual Generator mode where It [s neces~

shift the L.0. MHz o produce the
dialed i output frequency, Figure 6-19.

485 The variable froquoncy, 460-503.9 Miiz

ihe flzed frequency

this signal i routed through the 100 MHz bandpass
amplifier, Q1, Q2.

260-440 MHz outpat
M bigh pass, 440 Stz o e Tces
fler, 1C1, w
thzough 162 around &, Out
output or the Sigeal mixer, T,
routed directly from the mpu» Q) the
L0 ettt o= theSlgual mixar. 4 =12V bn
bin 7 conirols G5-Q7 to koep the Signsl
e tarosd o whsmaver e viosel 93 Frequenty
‘Extender plug-in is used
491 switching ls sccomplished by the use of
IN diodes, which direct the signals lato
and out of the mixers and IF amplifier.
s controlied by the first two dlgits
cy Selector switehes through the Swilching Logie,

cn cE5

Al5, A16. The PIN diode switches are off when

negative
giodes and the way the diodes are
‘hether the diodes are forward or back blssed.

voltage Is applied Lo the
comnested determizes

492 The control lines Into he board are con
oted mal 1-7. Table 4-7 indl-

cates the polarlty of the voltags on the control i

S netor sy e o e besne s o

fiers are turned on for the different ranges.

Table 4-7. Mixer and I¥ Amplifier Switching
8 0 N e T
F o o e R
Eﬁ‘%f CEAE
[EEREEEE 5E BHGEEs SR aE
[ S =T =

4,93 In the Signal Generator mode the Sig. Gen.
Mixer is swltohed in and 30 M trom the
‘modulator, elther modulated or CW, ls mbxed with
tho L. 07 snit bo gmeris e proger ouls v
ncy. sl from the x is connested
o front panel OUT cotmector, A22J5
rough the Dutpi Ademiator, ASO:

4.94  Switching Logic., Al5

095 The oircatls assooiaied vt the ix
ond digits of the Froquency smcm
swicches 3xe controtied by thls s logic. Tuts logie
performs the fotlowing functions
() Selects taak cfroult of V€O, pins V, 19,
21

20,

®) Seleots 50 Mz fixed L.O, froquency,
PIN L.

(61 Selects ane of the Progsummble Phace
Tock loop VEO traguaneiss, pine 2.

T, 4

@) Controls meter reversing Telay sccord-
ing to ixing Lakes place on
high stde or low side, pin

fe) Selects 40 MHz mixing frequency in~
siad of 423 when e ey o
cet below 500 MHz,

() Selects 42 Mz mixing frequency (o=
stead of 40 MHz when dial frequency
s set lo 500 MHz or above, pin R.




() Selects 46 Milz for mixing [n the 0-40
e gunerator and enables the atlo
and TF output when required, pin M.

8) Sets fifia docade comt Preset on N

board,
498 a first or second digit is dialed the
conmection lsbetled with thet gl i Figure
6-15 is conneot

Iniaaied vy the bomptament bes aver the mumbers.
The hundred MHz numbers are indicated by primed
(@) digits.

4.97 VO tank circulls are selected by # logic
it {groung slosice) socordiag fo

low
the pattern of T: oter relay control

R TR0 o R s
is on the high side. Outputs are upprommxlely
400 tom i slacilon/of s Programmabl Phax

Loop frequency through 9
Do saleaton of 450 W7 15 M anatie) iorough

Bin L. Outputs aze 420V through pina R (42 Mitz),
{40 MEs) or M (. F+) Whew any ona of thes
Seleoted by the M troquoncy dlal sekting.
4.98 1 WHzbo 4 MHz Mixer and 9.9 MHz filter. A7
4.99  These circuits accept a 46 to 5099 MHz

S\gm from the Balanced Mixer,
signal from the 45 MHz fllier, pin 2.

The w0 faputs axe mined fo prodics signals i
frequencies [n the 0 lo 4 MHZ rauge. As shown in

Figure 6-T, the 48 MKz signal (s zm.phhsd by Q@
befors betcg aplied o the minex, TL, CRL, CR.
The 46-50. 69 MHz signal is not smpl 3 e
plied glrscly o te camtar=tep of mixer * trans-

100 The freouency that resuits o mining L9
Lis
Bmpllhed Sy Qz. s, i dotresred Ll.\m\lgh emiter
follower, G4, to pin10. When the front
S switch is laced i fhe 4 1o 40 (o Vi
ack path betw

Rarmmonto comteat of the oW 8 gl 5 raised to

2 usable level.

301 100 48 from the Reference Divider is son-
ted t the input of the 9. M filir

via pin 23, The flrst four harmonts empll

G-, ket 1 5.5 s o setent le Bquen

¢y from the harmonics of the

wave, The las!

1 9.9 MHz to produce the required Gutpu: at the

proper level.

SH3  Cr R CR Ty
Tror Moter.
4103 Tueso clrouits aze all on 45 xoept tho

ter which is on Ad. For ease of dlg-

o

cnt oE-5

cusslon taeg have beon divided in fundtionsl ele-.
ments as follows:

cond Mixer, which includes in' mw
Fter tox the 10 MiES sighat trot g
Preseloctor , an amplifer for he 5.5
MHz filtor, and the mixer Which pro-
duces 2 second IF Which is nominally
100 kitz.

Discriminator/Frequency Exror De~
tector, which delivers a voltage to the
FREQUENCY metes second
IF is Dot exactly 100

Audlo hecuits, which demodulate the
100 kit signal e detiver e A¥ oig-
oal 1o ths sudio ampligier o 2 415

o olthor & Deviain Verer or oa Geci-
toscope plug-in.

. Signal Leve! Detector which produces a
voltage to keep the Frequency

= turned off until a suf-

gnal is received by

slgmal lvet o High anough for satetes-
tory measurement.
4104 Flgurs ¢-4 is o block diagram of the Second
T and Discriminator oiroults and Figure
65 is the schematie,

4105 Second Mixer

4308 The 30 M aigual from the R plog
selcior is amplified by vunes mpmm—
IC1 sad apotied to 1C2. The 9.6 Miiz
oo Froquancy Syathesizer 1 ampliicd by buned
amplifier Q1 and also applied to IC2. IC2 is con-
425 a mixer and lig output is fed through &
1o pass fller 1o Q in the Frequency Error De-

4107 Frequency Error Detector

4,108 The 100 kHz signal from IC2 is amplifled
by Q5 and apolled to & squaring clreuit Q6
The resulting 100 kHz square wave (s differentiated,
5/, and bho positiv palaos are passed by
CRI o irigger a one-shot rator, 98, Q10
Toe multvlorstor can operate only who the ro-

setved signal is strong ssough tor e signal Level
Detoctor 1o furnioh a snabliag ground through G1.
The multivibrator output s a pulse with a width that
s one~half the period of 2 100 kBz square wave (5
‘microseconds) at the collactor of Q10. This pulse
wid of
meter Te:
dey

duty eyl
T So s et o e

et
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Second IF and

Circuits, Simplified Block D

Figure 4-4.

collectors of Q8 and Q10 are fed to a meter bridge
cireuit.

4109

‘The bridge cfrcuit Inoludes the FREQUEN-
teT on the fronl pancl, A simplified

cving bridge cirout s shown

figure transistors Q8 and
one of which s always

be selected, the L.O. freaq

Error Detector s applied o the positive side
of the mater.

4111 Tor the remainder of the frequencies

epergized

or de-energized, the actlon of the ofrcuil Ie the
same.

4112 For the conditlons shown in Figure 4-5,

the switch that is on, Q10, causes the voltage at
point ¥ to drop to a minimum (gbout -6 volts) and
ihe ewitch that o o pormlls the voltago ut poiat
Xto maximum (@hou 20 volts). The lover
et of Figare 4-5 shows the wavelor L point
50 7. “Th time 4 wiich is on aquals the i
is offonly when the npat fruquoncy is exsctly 100 e
that 15, when the pulse durations equal
[Ertirtiot it et
4,113 When the pulsed signals at X and ¥ bave
2%ty cveler the /€ combiaations 113/
€31 and L12/C33, Which are averaging networks,
apply the same potentlal to both sides of the meter.
4334 When th topit sigual traquancy a 0o
acily 100 4z, bot bghee ox Lower, one of
the switches Is'on a shorfer time thas It 15 off.
fore, the other witch is on longer than it is off.
b S sety Sycie ot wietorm

ane al ¥ Is 50% and, as a Tesult, the aversge volt~
ages at these polnts are not equal. A diffetence of
potenlial exlsts across the mete; ete
le defl Since needle deflection is propor-
tlonal to the difference I potentlal across the meter
since this potential ls proportional 1o the dif= e
ference bebween 100 kBz and the frequency of the

fnput sigual, the meter dial ls calibrated directly in kiiz.
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Tigure 4-5, Frequency Meter Bridge Circutt

4118 Adjustment hes been provided by 249 which
£ the front panel

control ATPAE. I adgiion, each o the thres me~

ter 1.5 Kz Wiz, and 0 to 15 kiz,

can be separately adjusted by one of three poten~

tiometers A4R4, AR5, A4RS.

4116 The thres mater zungas ave selected by

s lever switch dizsolly uder

the FREQUENCY metex on th anel’, A pair

o dlodse ACRL, ASCRE provide vaciond protbor

tion for the mete

LT Meterrange seloction s possibie oy
n the function switch 1s n the MONITOR

position ane

M the meter Input always indicates in the
010 5 kHz range. CW and [n CAL, only the
0to 1.5 kHz range Is effective.
4118 The voltage st the junction of 142 and C35
used as an Automatic Frequency
contral mrc) voltage. Fcr Lh\s purpose i s s
plled via pin 9 and the anel function wit
28851513 bo e Variean I he oaciioiot sreost

cn CE-5

on the Modulator Board.
4.119Audio Circuits

120

e expl anation of tb¢ waiaring’ elzdit,
was made of the manner 1n which
the voliages sppeariag across the Aversging ne-
wosk velate o it duty cyclas of the plses siguals
ction, IF the Ing
tod the average ottages

b Ltering action of the averaging o
i O

The modutaBon which is still present at
ihe cotlector of Q10, 000 kily » ervor +
modatation) is fe

to

s121

o e sigual

sell preseat.
ront pasel 100 e [T outpal, 2272, A counts
connected to this ad 100 Kz + the

Treuoncy crTor to -bz acourscy of toe coumter &
the monitor aceura

4122 Signal Level Detoctor
4122 The RE plug-in Prescloctors incorporate
& agueleh cizcult which produces a DC valt-
s proportional to rece Chons igass scasngin,
e e applicd to 2 Sohmitt Trigior eon-

and also lights the SIGNAL LE VEL indicator o an-
sonce vt the stgnal is sirong onough for Telisble
‘measurement. gger remalns in the
Tired state s logg a8 the sigasl Jevel 16 above the
critical level,

SIGNAL GENERATING CIRCUTIS
Sl el meslo o hearlolsanlty

ted by mixiag a CW or modula-
1 C 10 14 signal, %ith e Frequency Syathe-
Cines oupt (L0 Sipaat).

ey Setwotor aial

ceive mode with the enoep
odulsior olroutr. The feneration of IF oulpal fre=
quencies was discussed in paragraphs 4.99 and
4100,

4125 10 MHz Modulator.

4126 The purpose of this circu is to frequency

odulate or amplitude modulate the 10 MHz




inout to the Signal Gengrator Mixer.  This modulz-

tion gl {5 dorited from s Frequescy Synhesicex

1 raal source with 2

freq\lency oetwasn 80 1 3w 30 ks, Figure 6-18
s the schematic of the 10 Mz Modulator.

4127 In the TM mode the 10 MHiz signal is gen—
erated by voltage controlled oscillator Q3.

The tuned cireult of the pseillator consists of C10,

teTming portion
i H. “The oscllator s kept st
voltage from the Frequency Error Detects
via U front pazal funlon ewiil, AZESS- 2 gt

@128 The modulating sigualis appied to CRL
Tois rolage
e I L b oyt

aodutation froquenoy sad thas controls the mqusu—
<y of the oseillator o produce frequency modula:
tion.

4,129 The 1 ki modulating sigaal from the Fre=

.y Syntkesizer is connected through

amplifier Q13. _In this Wi
ternal moculation is controiled by the front pasel
10D ADJ control
4180 Tho oupu of [CL 5 attenuated aad e
nnected ls emitar (ollover, Q1 from
which it .s Somecied o the 1 gtz OUT cou

Az233, 2 1 kilz svaliable a the front panel at
it
4131 The 10 MHz VCO oscillator, @3,

, and ac
lifier, Q4, ave enabled by 20V couected
throngh the TUNCTION switch, 42258-B2, whes It
is set to the FM position through pi

4132 Modulated 10 Mz goes 1
Jifier 95, inrough bty cenlro\led man~
ustor, BT, CR2, through emittr folover Q8

e oumpt amplifior, @8

Ouiput trom 8
ff bermean G35, €40, for Impadance mato-
) pesses through the pad H54-56 to pin T and then
o the Signal Generator or Mxer on board
oupst trom 95 slso oves o amator folower G4

o 314 1o the Bresetector via pia U From

T

om CE-5

the Preselector it is connscted to the Second IF/

, CR2, to provide automatic level control
for the 10 MHZ output.

Infornal 1 3tz or extornal modulating st

ondu‘ ted 10 3

o
ot anly il che 5.0 siga
DR ke ey et e it aig-
bal.

40154 In CW operation the 10 Miz nput through
o P is amplified and passed out to the
Siguel Genorstor mixer irough pin T. T MOD

ust be switched off to prevent 1 kHz modulation.
Alsu all signals must be disconnected from EXT
connector, A2Z54.

135 In the T sad AN/CW signal generating

© level at the output of a 20 B fixed
attenutor connected 10 the SIGNAL GEN OUT con
neotor. Without aajstisent, slghty diffeeat oue-
put voltages woul ed by tho Sigual e
B o oot s % Teeauinay b
o given 20 Mt tapet el Thosstons, the
Modlator output level wus be Slgitly olfferent
fox each of complish this 2
a.nmmms is applied to 1C2, depending on which
fixed L.O. frequencies are used in the RF mlrers.

0135 ogic svitching ouputs trom he
[ s iching lacull, 416 are used
o st b the peopes actuasebls sesisiers 57,
R41, R49, RG2 through translstor switckes 36,
Q7, 911, Q12. These resistors control the bias
on G2 and thus set the output level for each
band of frequencies.
4157 I the CAL mode of the FUNCTION
swlteh 42258, the 10 MHz from the Master




Oselliator/Divider/Fiter passes through the alrouit

as and goes out pin U
IF stages of the Preselector and o e
I¥/Discriminator circuit, AS, w! das
i o e PR GUENC Y s
culbrated, Front pusel CAL control, Az2R12,
gentax control on & TURCTION eyiich, e
balan ‘oxror detector bridge so that £

FREQUENCY motor reads 2670 rhen tais mcsaely
generated 10 MHz frequency is applle

4138 Output Attenvator. A20

129 Level to the cutput comeotor, in e S

rator code, is contolled n 20 dB mm
s by o mitonebre shensian,

3555 hansssors s dte Besly switonen e op ot

in proper combination to provide these steps. PIN

giode awiches CRI-CRS (Figure 6-26) aro cohlm\\ed

by the front pan

Vs Eath ateniatons swtisnes oot b ot 1

0420V o the switches one n for 20 B (X10),

é
ke

icxovolls,

is u.‘cump hed by & variable atienuator, Figure 6-26,
(23 by irot panel MICROVOLTS gorbrol, SazR6.

Gkt frotn the Sigaat Mirer 15 amptiiod by

it Sommecton eangh presaciies tase.

4140 Power Supplies

o cnated lata sn he ‘eks/am

former and main fuse are monted 2

penel, A23. The rectiflers, filter capacltors
DC fuses axe mounted o the ctresit board,

413, which Is attached to the rear panel.

Regulator control circuits are conteined i, A12,

white < regulator transitors are

o0 on the conter plate, AZ5.. See Tigures 6-12,

6-13, 6-22, and 6-2.

4142 Throe sepurate seconduy windings on the
42371 supply AC power lo

the throe b Tochions on Ay Fack et

fieT output is separately fused and is flltared by

veduces line noise pickup 1o the orystal oscillator and
also permits changing the AC Wput voltage from 115VAC

Seotmnsam 4-15/4-16

CI CE-5

t0 330VAC (by changing the jurapers) without chengiog
the orystal oven.

4142 The 20 vol segulator Is s comventionsl
les regulator type. The differential

saplifier 19 ALZCL . 210 o x‘e[erence voliage
is set by A1ZCR2. A12Q1is a curr

“Whish Tosds the serias roguision. ABSAL,
mounted on the center plate. Overcurrent pro-
tection is provided by sensiog resistor ALZR4
and control transistor 412Q2.

144 The -1 ol regulator operaies

s the 20 volt reg\llilex‘
except thal the paslitvenslde 15 comsotes
ground.

4145 o the 5 volt regulalor the supoly for

ference, A1ZCRd, is taken
h ety R s it

tial smpiifier. The remainder of the elrcull
corresponds to the 20 volt regulator. An addi-
tional zener diode, AL2CRS, prevents voltage

spikes from reaching the Infegrated Clrcuts,
which are powered by the 5 volt supply.

4146 Dectmal Polpt Lights and Flasher
Az

4.147  The position of the decimal poit light
controlled by 42259 and AZ2SIE. The
decimal polnt is shifted one place to the lefl
when A2351 [s In th sition and A2259 s
o the 0-4 Mz position.

4148 Svitches A2DS1 and 42252, the fizst sod
reasency diglis ake wived so ihat
i£ they are oot o & Foequency e
ine Instrument the aster, AZZS1I, il bo m m
2nd the dial lights will flash on aud off, Also
Unlooked light may come on.  Aay seiing of ! re
range below 20,000 MHz or above 515,999 MHz
L e s gt b e e range any
setting above 3.9999 MHz in the 0-4 MIlz range or
sbove 55999 Mitz n the 4-40 M range will aleo
cause the lights to

4149 The tput AC from power plug, P

1 2

filtered power source Ls then used to drive both the
powes irustoruer, A23T3, and the Orystal Oven
Bhrough transformer, A

NOTE

For 220 volt operatton funpar
wires on 1 rs

55 removed asd pins A3 Jempored
On transformer A23T2 jus

wires on pins 1-2 &nd 3-4 must be
removed and pins 2-§ jumpered.
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o1 CE-5

SECTION 5
MAINTENANCE

GENERAL INFORMATION

501 This seotion is divided ato tvo major o>
seetions: "AGjustmantsr sad Troukle-
hooting". It i that for adfustments
othe: e zme ot
e Instrument be returned to the Ci

Ehoctranios Costomas Sorvice Dopertment for tals
bration and alignment. Refer to paragraph 2.12.
5:02  In the tollowing discussions Lt 15 assuned

e operator is familiar with the opera—
g procedutes Jesenined tn Sockign 5.

5.03  The imstrument should be warmed up for
e s sy i ttatape=

ACCESS AND PARTS LOCATION

5.0¢  Components In the top part of the instrument

o resched by removing the side covers.
Bach cover is held by slc screws; the speaker lead
must onneoted before the Tight-hand cover

can be removed complotely. Wher
Is placed an ts back the battom cove o

With this cover off the VCO and the plug-in
e chtent e et sasen e

5.05 Figure 53 shows the location f the cixoult
axds [n the botom Tne
come Graming 1t sosanmad o o s o8 o bt

pasel.

5.06  Location of components on the cixcull

boazds is given on the component Identifi-
cation drawizgs which are placed on the inside sheet
of the schematic diagrams to Which they apply. The
adjustable components may be located from these
drawings.

5.07  The fuseo of the three segulated pover

are,on the Tectifler board which
of the rear panel nea the

to the center plate. The 0.2A

movaied on he ross pasd] nad ihe pever
cord and is accessible from the outside of the instru-

5.08 A board extractor snd an

are furnished. They are

mpartient i the bottom of the instrument. Be-

(m-e romoving or insarting  olsoul bourd, be sure
o burn off the power to the lnstrument,

5.09 AL adjustments acceseible through the
chassis have to the access

on the vight hasd side of the center plate is directly
‘ehind the assembly on the left hand side-

Power or

sorrom view

Figure 51, Circult Board Location.

seorenan 51




ADIUSTMENTS

5.10 POWER SUPPLY VOLTAGES

511 Equipment requlred:

Digital Multimeter Dana 4300 or equlvalent

NOTE

ated power supplies are

adiusted wless a voltmeter
with the specified scouracy ls avall-
able.

5.12  Stand the mstrumeat on ts back aud zemore

the bottom cover. Locate the Paver Supply
Regulator board, 412, and e b on boasa -
tonder. (Paragraph 5.08). See Figure

a Measure the 420V output at boad pin 5.
Adjust BT If necessaxy.

b Mesousn the 15V output u borsd pla 15
R14 if necessary.
supply e meees ) acgontn soore
ing any edjustment to the +5V output.

o Moasure the 121 owut 4 board pla
adpat B2) U pecaseary. Replice
cireut board 1 chss

MASTER OSCILLATOR FREQUENCY,

4 Eaupment roquzed: Coustebavieg @ ime
acy of 1 part in 107 or better.
Dana 8100 or equivatemt.

5.15 Stend the CE-5 on its back, Temove the bot~

torm cover wad elevals the A6 boad on tte

excender. the inatrument and et the crys~
Cal oven warm up for of least 30 minntes.

NoTE

e CB -5 Is left somnected o the
AC power the cxystal oven will be
on even though ihe (nstrument pover
s turned off and will be Te:
iraion s fow seconds P
Instrament is tursed

16 After the crystal oven is thoroughly warmed
up, tarn on the
Tura the 100 Mg dil firet dial on
the Frequency Selectors o 5.
s turs on the £ iz barmonle smpli-

b.  Comnaot the eounier to board pin % on
438, Use a X1 oscilloscope probe
connecred to the counter i make the con

-5 and proceed as follows:

CnMCE-s

naction. Coutes should sea 2 3G
24 By e adees A2SC st
e erpant aven o Sght lowes sz of
contar plato) for thi Teading. Relace

o)

catrion

1S for 230%) AC s prosent o
s aTen. Use a long plastic koot
gttty
5.17  FREQUENCY METER ZERO ADJUST
5,18 Set the Tumction switchto CAL and pro-
ceed as foi

a. Witk powesr off mechanically zo7 the,

‘the FREQUENCY meter.
(Adjustment accassible through sumall hole
directly below weter).

b. Center the white line (set atraight up)
of the CAL CONTROL (izner control
concentrle with the Function switch).

Adjust FEEQ. METER COARSE CAL
'ADJUST (A5RAS) until the FRE

moter roads zor. (Mjustment mmd
on zight ide of chassia towass reas. U
plastic adjusting tool.)

5.19  MODULATOR CENTER FREQUENGY
~
5.20  After making sbove adjustment, With me
feft setting on zexo, proceed as follows:

. Set Fumotion switch to FM.
b. Set the white ine on the FM CAL con

trol zoncentric with MOD ADJ contzol)
50 that it points straigbt up.

6. Turn MOD ADJ control fully counter—
clockwise.

CE-5 ack and locate the
3 bonsd, e hdjust 12 for 8 zaro read-

a.

accessible wi
der, 2 little helow middle of beard.}
FREQUENCY METER RANGE

5.22°  The IF output of the CE-§ may be uged to
Since

= generated fre
tion s s & doames 5T e syoasizer
uracy.
2. Use & Broadband plug=in or & Pre
ety Wide Band mixer et
to the Wide Baad o




b Set Tumotion gvitch to OAL and o
th the CAL, control con-
centete i e Panetion svtcn,

©. Set the Function switch to MONITOR.

. Set the IF FREQUENCIES switch to
4-40 Mz,

€. Set the Frequency Selector dial to IF
03. 999 Mz,

£ gounect 8 eousial cable with an adspler

the IF FREQUENCIES OUTPUT
o the AT sonsncion on the BF plee-in

‘Turn the TF LEVEL control fully clock-
wise.

Set the FREQUENCY meter range
switch to 40,5 Kz,

L meter shou0 roud =10 s n the

e semnes T v o o e
prisied clzoul boazd maotatod on fhe back
of the FREQUENCY meter {upper control).
Thcoess 1o canirol thesngh (ob bacd opening
ith plug-in removed. }

j range gwitch to 45 iz and
it A

Meter should read -5,0 kiiz
seale. If not adjust R4, middle control
on the board mounted on the mater.

1. Set the moter range ewlich to 45 kHz
and dial In TF 09, 385,

@, Meter should read ~1§ kHz on the lowe:
soale. T not adjuet R, lover control.

B, To verify the positive side of the scale

dial In IF 10,001, IF 10.005, IF 10.015
for the 1.5 kilz, 25 kiz, 415 kiz rabg
respectively.

5.23 20 dB FIXED ATTENUATOR

5.24  The 20 B attenuator ls used to prevent
damage to the CE-5 In case the transmitter
of o rssacelfue o viloh e i o meenaats
accidentally keyed.  In case this ocours the fuse
il be blown i poseibly the input xesisior, X5,
6-25) may be dameged. Before aallbrating
the CE5 Signal Gencrator output level, of In oRoe
damage ls suspected the attenustor should be
checkad.

5. Use an RF source callbrated n 4B,

8 or equivalent and en RE Volt-
metor wih o 502 p
equivalent. Meas: ate
attenuator. It ghould be 20 dB 4 1/2 dB.

CDM CE-5

{220 B voltmetar o ot avalsble e

‘metered re an indicator and the

Signal Gsnera.wr (EP 509) sttemater to
make the mea: Make

Tecatver ls e 5 ssmned )

b I repelr Is nscosseay use only the
th the Lnstrument or-
ortex ‘from Gushiman Electronios. . (Gishe
PRt mmber 1040-0018 In piskages
oF10 Tuses. Ve iy 5% resiaiors of
Vaiued gven 1 Figure 6

5.25  SIGNAL GENERATOR OUTPUT LEVEL
526 Test equipment required; R signal Gen-

erator with 5002 out
lent. Recelver capaiile of pe

a3 a transfex device after the level has been et by
the signal generator.

a adjust, If necessary, at the
Dioming tramanetan:

FREQRANGE CALIBRATION  ADJUST-

FREQUENCY  MENT
20-80 MEz 35 MHz A1R3T
80-250 MHz 165 MHz AlsRa1
250-450 MHz 350 MHz A18R49
450-520 MEz 470 MHz MsRe2

The adjustments are on the 10 MHz modula-
tor board, accessible when bottom cover is
removed. Adjustment controls are in or-
der from the inslde of the hoard towaxd the
outex end with R37 being the inner consol
and REZ

b, Set the CE-5 to MONITOR and diel s
callbraeion frequency given In siep

eattuzatlon troquency 3o ndicated on the

'REQUENCY meter. Do not disturb
o senaraior trequanoy seling el
after messurement has been

signal generator to the re

& m-nuc: e 50 43 attemaior
ignal generator for L0uvolis

Sueput. The sitemator Wil Teduce thls

o ther
ot of the recotver.
the signal strength meter, (Make certain
5 Tooaivat o andad
d Remove the taput ond o the 20 4
from the signal generator
and commac 1 to 1o STGNAT, GRN OUT on
the CE-3.




Cly Lxo

o- Tumthe CB-5 Function ewitch to S1G TROUBLESHOOTING
BN An/ o
MO i be o ok i 15 commasied 5.30  In all modes of operation the phase lock
to EXT MOD." Set CE-5 step attenuator to To0p of the main frequency synthesizer
X1 abd MICROVOLTS o 1. 0avolt. clrcult is & most important part of the instrument. y

£. Observe the Tesding on the

talned refer to atep 8. for adjusiment con- ‘or when both sigsals are sbsent
trol and locatlon. Adjust level until 1t 1s
withip 42 4B of resding noted (n o 5.3 he UNLOCKED Indieator remaing
i icates roubls someyhers In his
5 Itoo adfustment s rolred, or afer circult. Az indication of # affected may be
adjustment 1s made, repest procedure o omving e Bavple i Bl honsdy B2
of steps b. through f. for the u!hcr callbra-
Hlon frequancies Tieted m sten NOTE
n
B Atter sdjugtiment tho sigoal level should Always turn off power In the Inst
heckad with he Punclion gyt (o ‘ment when removing or fnstallisg
the FM position (0 modul rofully clrcult boards.
e Foi AL i haruncy Lovet onoutd by
‘Within 1 9B of levels noted for CW operation. 00 pEEmEte,
and note condition of UNLOCKED
5.27  VCO SUB-ASSEMBLY REMOVAL Lgae, 1 i T Goes not corme on the txouble may
- be with the oryotal osellator, master oscllsior
5.28 Incase It ls necessary io remove the YCO Chemulk, 6. ok Ratasence Divider Fhase Detector,
cub-assembly for ahlpment T the factory 33 Goth signala shagnt from phase deto tootor.) 1 i

for repalr and callbration, proceed as followe

ihe right romaine on the tyouble is probatly in the
Ioop liself, that lg in the Semple and Hold bosd,

8. Stand the CE-5 on lis back and remove A2, the Reference Divider/Phase Detector, A3,
battom cover. the' Divide-by-N counter, A14, or the VO,
L etielreleecronsliely ) 5.83 o fusthar marsow doyn the wosa of trouble .
o the VCO assembly so a high frequoncy oaolloscops such s the
PO et idithrgcig A HP 160 sexies or equivalent, or a frequency countex
to the other U-jotat. Sl a4 o et S100 seies o exalvsioms ey be
used for slgnal tracing. The frequencies and vol-
. Bemove the three sheet wotal sorews tages Into and out of the clrcuit boards are given
22 f8aten the VCO nseozbly to the many cases on the sehematic disgrams.
chassls.
584 Beforo extansive hecking of lrcuts e
2. Slige the VGO sssembly dowm il the power suwply ropuliled outpats
hafl ta clear of the U-jolnt and chacked, ‘parsgraph 5. 13:5. 15, Pext
Lay 1Y o the ok warface h roms o the Gthor adastrasais may belp 1 Tocalize he £ % oo,
CE-3. For tastance, 1o the Signal Generator ot adjust~
ment, if be froper level may be obta
. Remove the csbles from the VCO assem- T cosiion ot e Fanetion wrich b ol 1 e
bly. £ posttion the trowble Is tost Tty it 10

2 Modulstor board,
5.29 To replace the VOO agsembly:

535 If, when the VOO saserbly has been oo

% Set the 1 MHz Frequency Selector dial and replaced, the UNLOCKED
ind from left) to 0" dicator rcmnlns on, the trouble probably Lo et
mlgalignment of the VCO awltch or
B Fizd te small vt sz on th stait Guancy Botecton i sbaR:  Retor io parigranhs
0 the VCO sssembly and get this mark 5.10-5.1;

between ihe cepaciiors merhed -4 0 15
5.8 o e trobleghocitag T
. Follow the procedure of paragraph 5,11 et edtanios of poseibl fasbles
in reverse order, ace lsted with s probable casoe sod fha clrouits

FIOTN [




5 oM E-5

or boards that should be checked. Tn shooting 5.7 If amther CB-5 s availsble the cuickes:
txouble use the Block Diagraw, Figure 4-6, way to locate trouble s by board substitu-
to trace signals through the (nstruments and Hon. When the fouky board Js Toosted i may pe re-
the frequencies and fevels indicated on the gumed to e fetory Customer Service Deptstment
scbematios. for repair (paragraph 2.12,2.13) U desized.

Table 5-1. TROUBLESHOOTING CHART

[erowems FoseeiE cae wer

PRr=— i e Ever T —

2. CE-5 inoperative except oven TFuse on Power Supply Check ad¥ replace 1f necessaxy.
s b

5. TEEGUENCY mote pived o 32 voc ook -1 fse on Bt Bones
S

T O ——
ity SR

oS Goerein, seupion | 5040 Mt e |l 105 st
5 Bn Y Rt
o g Gorai e v, | 30 oo 10 vt s 20
o feekilyidey e

S i b i guof | Chack et oloving Tl 1
bl e el D)

B
e mitpler
Bl S

Ry — oot | v 0 1 i 1.0
BSEs e

o oSt Gen, W i Yo0um 10 s O —
Zoam o, S

30, Mo CAL, w S, 6o asiorOnlito bosnd | Chok AS b o prper oot
jrlrh b, bt

o — T v——
TRESTRC ey it o Ertehoded
Bt

T — P
TR,
R

13. UNLOCKED hgm unbul. CE-§ REF.DIVIDER/PHASE UNLOCKED light control eircuits
ool B oy

4. DYLOOKED gt o 12 seme S A
T i
b

12, WNLOCKED s o 14 roseney steizes | Ghnck s o e 1500
st b e
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o SECTION 6
PARTS LISTS AND SCHEMATIC DIAGRAMS

IITRODUCTION etched ith the Circuit Board Number. -See

©ross Reference Table 6-1, below,

S0, The dolloplag pere lsta and echermatic 6,02 Paxts list pages ae grouped with the

en artanged n ondex schematic dlagrame o which they re-

mummg e Ginens Belerenne Seriés mum- fer. Component identification drawings showing

bers. Refer to paragrapl Tach scbematic the Tocation of the individual components on the
rtcodseiirehtr e orriec g elreult board are placed on.the nex sheet of
ber. The circuit boards in the instrumient are the gehematic diagram to Which they apply.

n

Table 6-1. Printed Cireuit Board and Gireult Reference Numbers Cross Reference.

I 1780-0061 | Master Oscillator/Divider/Filters A6 T001-0206 6-6
. 1780-0062 | 1 kHz-4 kM2 Mixer/9.9 MHz Filter AT 7001-0207 L34

ssoranesent 61



VOLTAGE CONTROLLED OSCILLATOR. 41

CDMCE-5

KT, RER. DESCRIPTION CE sTOCKNO.|  MFR. MFR, %0,
A ¥CO Board Assy 70010201 | Cuskman
VCO Contatnar Asey 7046-0016 | Cusbman
‘Printed Clrouit Board 17800045 | Custman
CAPACITORS
a1 { Cer, .054F, +80% -20%, 25V 10050014 | Exle 5855/505/9500/5032
cz Cor, L05UF, +80% -20%, 25V 1005-001¢ | Exie 5855/505/4500/5082
s | Cer, 05T, +80% -20%, 25V 1005-001¢ | Exie 5856/505/Y5U0/5057
¢4 Cor, [o0uE] 480% -20%, 25V 1005-0014 | Exie 5855/505/Y500/5032
cs 10020023 | Blmenco DMIE-C-2200
cs 1002-0008 | Elmenco 115-E-2707
1 1002-0049 | Elmenco DMI5-F-350F
cs 1008-0036 | Sprague 18F2583
cs 10050014 | Erie 5855/503/7500/5032
10 Elect, muur. 4105, 237 10150003 | Sprague Te-1211
o
iz mz fee]
c1s 05uF, +80% ~208, 2 1005-0014 | Erie 5855/505/15U0/503%
c1s “osux, +50% (o E 1005-0014 | Erie sa88/505/T5t0/s032
i as Viea, supr, soty 1002-0051 | Elmenco -2
<15 Mics, 9IpT, +1, 500V 1002-0045 | Blme:
Y Mics, 68T, 22 5007 1002-0084 | Elmenco Asso-xxa cR
| cis Mioa, SIpF, 455 S00V 1002-0045 | Elmenco -5
c1s | va ¥, 750V 1001-0001 D e
c20 Vica, To1z, ist, soov 10020046 | Elmenco ~E-43
c21var, .5-18pF, T8OV 1001-0001 | I¥D vegs1y
o | wies, dopr, Les soov 1002-0041 | Elmenco DMI5-E-3604
23 Var, .5-18pF, 730V 1001-0001 D vegzsil
cat wm. o, Lot s00v 1002-0043 | Elmenco M15-E-300
czs -1 1001-0001 D veazs1l
s Mm. 20pF, 45%‘ s00v 1002-0023 | Elmenco M15-C-2201
ca1 20010001 | JFD vegzsil
c26 1002-0001 | Etmenco DMI5-C-1501
cz9 10010001 | JFD vezsil
cs0 A oo Lok so0 10020016 | Elmenco DAIS-C-1003
a1 oo | ¥ vezs
czz 05-0015 | Erle 201-000-COHO-215C
s . Yooicoony | 3¥n 611
Cot | e, 12pF, 1%, S00v 1002-0017 | Etmenco DM1s—C-1200
css Cer, " U5u¥, +80% 208, 25V 1005-0014 | Exle 5855/505,/Y5U0/3032
6 Cor, 00T, 1808 203, 257 1os-001sExte stss/s0s v su0/5032
st 10020014 | Eamenco
38 10020034 | Elmenco e acr
css g5, 480 -20%, 25 10050012 | Exle Seks/stesunsoss
4o Cor, L05uT, +80% ~20%, 25V 10050014 | Exie 5855/505,/¥5U0/5032
ca1 Mics, 12pF, +5%, 500V 1002-0017 | Elmenco DMI5-C-1205
ca2 Mica, 38pF, 2%, 5007 10020034 | Elmenco DM
a3 Cor, . 05uF, +80%, ~20%, 25 10050014 | Erie 5855/505/4500/3032
a1 Cer, .08uF, +80% -20%, 25V 1005-00i4 | Erie 5855/505/Y5U0/5032
s Mica, 470pF, 5%, 500V 1002-0035 | Elmenco D 3
ci5 Cer, 100pF, 5%, 1000V 10050045 | Sprag 10TCT-TI0
car ek, 200f, < so0v 1002-0029 | Elmenco DMI5-F-2213
cas Cer, 1. BT, 500V 10050041 | Erie
cis | cer owr, Sa0% 0% 3oy 10050014 | Erie
cso Cex, O34T, ~80% -20%, 25V 10050014 | Exie Sass/305/4500/503%
seermsane 62




VOLTAGE CONTROLLED OSCILLATOR (cont), AL

cmMcE-s

L |
| | cons
n RF Choke, 10041, £5% 1585-0017 tov 1597-76
2 RF Choke, 1004t 25% 1565-0017 | Delevan 1537-76
I r, .83 - 1596-0018 | Delevan 1000-10
s R ik, o0, <% 1585-0017 | Delevan 158776
s RF Choke, 120uH, 23% 1586-0033 | Delevan 1537-80
15 Var, .83 = 1608 1596~0018 | Delevan 4000-10
1 | BF 1585-0035 | Delevan | 1537-38
Ls var, b 13%6-0015 | Delevan 4000-14
Ls B backe, 220ut, 153 1585-0018 | Delevan 1537-92
10 var, 1.7 15960019 | Deldvan 1000-14
1 RF Choke, )auuH‘ 5% 1585-0017 | Delevan 153776
DlopES
cr1 Dual, Si, MMSD6100 1283-0002 | Motorala SD-6100
crz Var, <54 1281-0018 W Vo478
cs3 Dual, Si, MMSDE100 1283-0002 | Motorola | MSD-5100
R Dusl, Si, MMSD6100 1263-0002 | Motorole MSD-6100
cRs Dual, si; MMSDE100 1283-0002 tar MSD-6100
RESISTORS
o 10 <5, 14w 10861035 | AUen-Bradley | CE1035
B2 2200, 1067-2215 | Allen-Bradley | EB221
RS | 2200 10672215 | Allen-Bradley | EE221
B2 ! 10k, 25%, 1/4W 1066-1035 | Allen-Bradley | CB1035
s ) 15k, s%. l/a\v 1006-1535 | Allen-Bradley | CB1535
6 1066-3035 | Allen-Bradley | CBL03S
7 i 1066-8225 | Allen-Dradley | CB8225
RS 1086-1035 | Allen-Bradley | CE1035
RS 1086-6825 | Allen-Bradley | CBESZ5
R10 1086-1025 | Allen-Bradley | CBL025
R11 10652235 | Allon-Bradley | Cpe2ss
R12 1066-3335 | Allen-Bradley | CB335
Rl 1086-5225 | Allen-Bradley | CBS225
Riz 1086-1225 | Allen-Eradley | CEL225
Rls 1066-2735 | Allen-Bradley | CB2753
R16 1086-2225 | Allen-Braciey | CB2225
RI7 1066-4T15 | Allen-Dradley | CB4TIS
RIs 1086-6825 | Allen-Bradley | CB6S25
RS 1085-3605 | Allen-Bradley | CB5605
R20 1066-2235 | Allen-Bradley | CB2235
| TRaNsiSTORS
Q St NPN, 2N9563 | 12720022 | Fairehita 2n3363
Q2 Si, NPN, 2N0563 | 1272-0022 | Fatrenitc 2ns563
s | sis NP, 2xas 1272-0022 | Fatrebild 28563
| connEcTORS i i
» | Phoue Jack, Rear Mount : - | swittorat:
J5 | Phone Jack, Rear Mount | 2586-0005 | Switeran
Jc | Phone Jack, Rear Mount 2586-0003 | Swiftoratt
iom ‘Sacker, 7 pin Female | 2535-0007 | Amphenol 126-198
| switcrzs
SW1 | switch, Rotary, 1pole, 10 pos. { 13310023 | Cushman
senmeon 6-3/6-4
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1. AESISTORS - 17w, S% VALUES IN OrsiS LWESS OTMERWISE MOTED.
2. CAPACITORS - VALUES IN pF UNLESS OTHERVISE WOTED.
3. IOUCTORS = VALUES TK pM UMLESS OTMERVISE MOTED.
%, PEACTORY SELECT. TYPICAL VALUE SHOWK.

S. ALL VOLTAGES ARE DC LMLESS OTHERWISE NOTED.
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Figure 6-1. Voltage Controlled Oscillator. Al
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CIM CE-5

[cxr, rex, 'DESCRIPTION CESTOCKNo.|  MFE. MFR. NO.
|
| e P.C. Board Asey, Sewple & Hold | 7001022 | Cushman :
i P.C. Board 1780-0046 | Cushman
CAPACITORS
Potyester, . 1uF, £10%, 100V 1008-0031 | Sprague 225P10491
Elect, 1004F, +10%, 23V 1013-0003 | Sprague TE-1211
tyester, 022uF, 4105, 100V 1008-0034 | Sprague 225P223OTWAS
{ Mica, 180pF, £, 500 1002-0005 | Elmenco DMIS-F-181
Poly, .68uF, +5%, 100V 1008-0039 | Electrocube | 625BIBGE4K
Folpeater, | 1uF, 4108, 1007 2008-0031 | Sprague 225910891
dca, GI0PF, 25%, 5 1002-0032 | Elmenco DAMI5-F-581T
Elect, 1004F, w%, 1013-0003  {Spregue | TE-1211
| Polyester, . 6082y, m%, 1007 1008-0015 | Sprague 225P82261 |
Elect, 264F, -10% 125%, 10150010 | Sprague TE-1207 |
Elect, 254, -10% 1255, 25 1013-0010 | sprague TE-1207
Mica, 200pF, 45%, 500V 1002-0042 | Elmenco DMI8-F-2015
olydster, . b0564T, ~10%, 100V 1008-0022 | Spregue 225P56291WAS
M SoE, S5, S0y 1002-003% | Elmenco DM16-F-331
~49uF, =108, 2007 1008-0037 | Electrocube | 625BICISAKE
Cn, +054T, -20% +80%, 257 1005-0014 ! Erle 5855/505/1500/5032
Cer, .05uF, ~20% +80%, 25V T005-0014 | Exie $355/503/500/5052
Bolyastar, [164F, w108, 2007 3008-0035 | Sprague
i 05U, ~20% +80%, 25 1005-0014 | Erie Season tsu0/503%
Petvanten. 0307, o, 00V 1008-0036 | Sprague 225P68391WA
| comzs i
RF Choke, 2208, +5% Delevan 1557-52 |
RF Croke, 120uH, 5% Delevan 1557-80 i
f i
DiopES |
focmi sy, 1Nsosa 12810013 | Syleante 1N3064 i
cR2 s oy, 20%, 1w 12810028 | Motorola o f
= St 1Na064 1281-0013 | Sylvanta ING064
| cra 100V, PIV, 1 Amp. ias1-002 | ITT 14002
NTEGRATED CIRCUITS
) OP-4MP, SNT2709T, 2026-0014 sNT2T09L,
©2 Dua 2t Us4-9914-28X
i ics NOR Gate l‘nmhx\d U84-3914-
€1 ok s Pos NARD Gate SNT400N
f ’ RESISTORS
I'm Comp, 3.3kR, 5%, 1/4W 1066-3325 | Allen-Bradley | CB3325
| Rz | Comp, 10k, =58, 1/4W | 1066-1085 | Allen-Bradley | CB1025
| ms | Comp, 15k8, =5, 1/4W | 1066-1535 | Allen-Bradley | CBls3s
! Re Comp, 52050, +5%, 1/4W | 1086-2245 | ‘Allen-Bradley | CB2zas
i ms Comp, 150k2; £5%, 1/4% | 1085-1545 | Allen-Bradley | CBloas
| ms Comp, 2243, 46%, 1/4W 1086-2235 | Allen-Bradley | CB2235
&7 | Comp, 8.2k, 438, 1/4W | 1086-8225 | Allen-Bradley | CBzzs
Rs Comm, 3ok =54, 174w | 1056-5628 | Allen-Bradley | CBSo25
RS i Comp, 2.2k, 3%, 1/4W ! 1066-2235 | Allen-Bradley | CB2225
R0 | Comp, 1kR, 45%, x/aw 1086-1025 | Alleo-Bradley | CB1025
¢ R | Comp, 1k2, 5%, 1 i 1088-2025 n-Bradley | CE1025
B | o MRk Ty 10602225 | Allen-Bradley | CRazas
R13 | Comp, 47k, 455, 1/4 | 1086-4735 | Allen-Bradley | CBaT5
Rl: . | Comp, 5600, 6%, 1/4W | 10855515 ' Allen-Bradley | CBS6ls
Rls | Comp, 1,8k8, 3%, 1/4w 1066-1825  ; Allen-Bradley | CE1825
|




SAMPLE AND HOLD (cont). A2

| cxr. rex. | DESCRIPTION
|
i J
DaeJron g A g
[ | Comp, 4.7, 8 s
| mis Goup, 15k, 45%, /4
tR19 Comp, 1.5k8, 5%, 1/4W
R20 | Comp, 33k, '£5%, 1/4W
Rzl Comp, 5.6k, 5%, 1/4W
© Rz Comp, 1k2, 5%, 3/4%
i R2 Comp, 2.2k8, 6%, 1/4W
R24 { Comp, 1k@, 5%, 1/4W
\ Rz | Comp, 1ka, 5%, 1/4%
| R26 Comp, 4.TkSt, #5%, 1/4W
| R2T | Comp, ki1, %, 1/4W
| R28 | Comp, 2.2%0, 5%, 1/4W
| R2% Comp, 4. 7kn 5%, 1/4W
! ! TRANSISTORS
L@ | 55, NP, 2Ne2T
D@
| & PN,
P S Now, aoss
| @ | N chammel, FET, 24082
@ | st, PP, N2
& 'S0 NPX, 2NaaTs
as | p-chamel MOS
| as | M- Coamel, FET, 2%4092
| a0 5L, NP, Nz
@1 s PN, 2naTS
aiz Sil TPX, 24275

1

|
i

CE STOCK NO.

1212-0013
1086-4725
1086-1635
1066-1525
1056-3355

1066~
1066-1025

1066-1025

1066-4725
1066-1025
1066-222:

1066-4725

1272-0016
1272-0023
1272-0081
1272-0031
1272-0025

1272-0023

1272-0018
1272-0016

ulen'Bndley
s
| Alten-Bradley
‘Allen-Bradley
‘Allen-Bradley
Allen-Bradiey
‘Alleu-Bradley
Allen-Braiey
‘Alien~Bradley

| Fatrenild
| Faizonild

MFR. NO.

€B1025

4725
CB1025
CB2225
CBaT2S

2N4275

24092
2Na21

2N42T5
2Na275
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. RESISTORS - 1/9W. SX VALUES IN OHAS UMLESS ODERVISE NOTED.
. CAPACITORS - VALUES IN 4F UNLESS OTHERVISE WOTED.

. DOUCTORS ~ VALUES 1% pH UMLESS OTHERVISE MOTEO..

Y. SFACTORY SELECT. TYPICAL VALUE SHOWN.

S. AL VOLTAGES ARE DC UNLESS OTMERWISE MOTED.

Figure 6-2, Sample and Hold. A2
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REFERENCE DIVIDER. A3

cr1
cR2

coicEs

-
Ref, Dlv(der ‘
o Board hsey. 1001-0203
[ 7.c. moaxs | 1r80-0047
| capacirors | |
Ziee, 19, 155 105, 120 | xopons | sorgue | sopisscoizas
" ouF, 20%, 357 | oss-00is ie | -os-xsm-soaz |

Sea, 27008, a5t 5
b S
Cer, +054F, +80% -20%, 25V
Elect, 1004F, +15% -10%, 12V
DIODES

Si, 100V PIV, 1 2mp.

S0, 100V PIV, 1 amp.

INTEGRATED CIRCUITS

ut NOR Gate
Qusd a-i5pul. Pos. NAND Gate

Dual 2-inpul OR Gate

Decade C:
Decade Cmmbs
RTL Buffer
| @uad 2 lnput o NAND Gate
| RESISTORS
Cowp, 2.2kQ, =6%, 1/4W
Comp, 3.9k, 258, 1/4W
Come g tony Aa"’e, 1/4W.
Comp, 2 5%, 1/4W

oy Soon st /o
Comp, 3.362, 5%, 1/4W
Comg, 2.2k, 5%, 1/4W
TRANSISTORS

Si, XEN, 24275

Exi
10020031 | Elmenco

1013-0015 Sprague i 3DD1566 1
ety e | SR s0sa
} Tot-0001 » aowrconzees |
i 1281-0023 1N400Z
| |
o~ | s
| I o
| szesboes | S |
20250010 | Usa-ssoo-2sx i
| 2025-0002 SNT490N
| BEETR | EZ i
| 2025-0011 ‘ USB-9900-28X i
| S |
Toorrsine e
| e el
e | cRa
1087-1015 | EB1015 |
| lenpractoy | cEo028 |
| ey | Soie |
11z 006

B ‘
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CIM CE-5 H
;
i
N i
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T T T ! il i
, Pl jaz4s3 i
I g {/\. i
pi/az4J3 ! , H
bad . i : !
- : o | il o -
|'_ — {_ pus { 1000 + 10 } 1oz + 10 1 1w 10 t ‘ {
1 1 1 ‘
= - - 110 :
@ —] ) snTeocon :
AZ4I613 3 = v :
IMHE FREM I l r—f 0P 8 14 .3‘:2 u |o]9 8
MASTEE 03¢ 2 ju joo |8 i3 liz | Jiolo js e |21 foB ;
—2 o B C S &
Ics !
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D SN7490N D SIBL F D a
4244310 —— 2y a: 3 9 &y 000 & ow v Z 33K
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2 1co .
9300 i 2.5¢
! =
R2 2 x
3.5 3 4z401°21
RS 5 100KNT TO -9 MM MIXER
100 14
a i3 [i2]n fiole @ TR L
R3 =
470 Q
b 284275 L 42278/-7
! TO Urioce LArMmP .
T 2.y AZ4u3-70
b i = =
& |7 5 ﬂ—&m&: 224 wWr/
2|31455%7 |J23+l5|_]__\/3\'_ o =
NEEET
2 = = A2405-/9
SNiIsasoN = N0 s e N 10} < FEorn SAMPLE € oL
e
BNTSAOON =
conTL .3 L 4z405-2
2 Sl ,‘l" " TO SAUSLE € HOLD
]
o e e e e e e e e e e e e D D e D e e o =S e e |
e o e e e e e —— e ——— — — —— —— — —— — — — — o — )
L. RESISTORS - 1/W, 5 VALLKS In OMS UAESS OTMERVISE WOTED. -
2. OPACITORS - VALUES IN gF UMESS OTHERVISE NOTED.
. INDUCTORS = VALLES IM M UNLESS OTHERWISE NOTED.
TYPICAL VALUE SHOWN.
DC UMLESS OTHERVISE NOTED.
Figure 6-3. Reference Divider. A3

6-13/6-14




FREQUENCY ERROR METER, Ad

CTMCE-5

CKT. REF, | DESCRIPTION cxstockvo.|  wFR. MFR. NO.
a4 Frequency Error Meter Board Agey | 1001-0204 | Cashman
| Printed Cireutt Board 1780-0456 | Cushman
! i
DropEs i
cRI | sl e 1281-0000 | Tremsitzen | INELe
crz | s e 12810009 | Trsasitrn | 1NSl
Crs | si) 004 1281-0013 | Teledyne 1Na06s
RELAYS
K {129 oc, peDT 1313-0002 | Paxeleo RL0ZE-72-V185
| REsmTORS
n Comp, 2, a0 1066-2735 | Allen-Bradley | CB2735
Rz Comp, 6,868, 5%, 1/4% Allen-Bradley | CBeazs
R Comp, 359, 45%, 1/4W Allen-Bradley | CE3305
1 Por, 10ka, 0%, 3/4W Belitrim SWR
s | Pot, 50,08, 3/4W Heliirim oWR
e Pot, 1k, 210%, 3/4W 1215-0013 | Helitrim
RT Comp, 4,760, 45%, 1/4W 1060-4725 | Allen-Bradiey | CB4725
i | |
i |
\ i
|
!
|
staimaes 5-15/6-16




CIM CE-5

|
A22S7— _._@
|

o
T T T T T T T T T T T T
fomad e
| St |
A?Sé&-tu—;(l\ o |
s T2 2}___,.___.‘ L oW
B e:
S5 € 8.8 1
ek
T~ K1 l
: |
Kidko Lm0/ _@ l
. |
2 Az258 411 —(B) I !
| |
s e cez Begr SF7
422572 _@l, ?\f o 68¢ Wi loi insr o4k |
| 24 &/ l
1Ok [
|
l

|
#2257-3 (B} 3
] KA

wOTE

L. RESISTORS ~ 1/%W, Sk VALUES IN OHMS UNLESS OTHERWISE NOTED.
2. CAPACITORS «~ VALWES IN uF UNLESS OTHERWISE NOTED.

3. INOUCTORS = VALLES IN uH UNLESS OTHERWISE NOTED.

%.  *FACTORY SELECT. TYPICAL VALUE SHOWN.

S. ALL VOLTAGES ARE DC UNLESS OTHERWISE NOTED.

Figure 6~4. Frequency Error Meter. A4
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SECOND IF/DISCRIMINATOR, AS

CM CE-5

i CKT. REF. | DESCRIPTION E STOCK NO.. MFR. | MFR. NO.
[ |
| s Second IF and Discriminator | | i
! Board Assy | 70010205 Cushman i
i Printed Circult Board | 17800084 | Custman i
i CAPACITORS
c Cor, 014, 490 -20%, 25V 1005-0013 [ Exte 5835/512/Y50/1032
c2 | cex) Lor) 0% 208 257 | 10050013 | Erie | 53857512/ 50/ 1037
cs ‘g a2tk 25y | 10050015 |Evie | ssas/s1z/vsu/1097
C4 Elecz, 10047, +75% -10%, 12V | 1013-0011 | Sprague | 30D107G012CC5
i cs Elect, 154F, 4108, 257 | Tors-o00s | Sprague | s0D156G0z5BES
Yocs Cer, .01uF, +80% -20%, 25V | 10050013 | Erie ™ 5835/512/Y5U/103Z
o Cox, LOIAF, 480 -208, 25V 10050025 | Exie 5895/517/Y50/103
cs Cer, .05, 4808, -20%, 25V | Erie 3895/505/Y5U0/5032
cs Eledt, 154F, +75%, -10%, 12v Sprague | sopisecoze.
cio Cer, 2.20F, +.259F, 500V Erie | 301-000-GoJo-228C
o Mica, 430pF, 5%, 300V Elme | DM15-F-a017
ciz Mica, 430pF, 5%, 50 { Etmenco | DMI5-F-4
a3 7, 3.3pF, % 250F, 500V {Erie 301-000-C0J0-339C
iz e, O5uT, 1805, 208, 257 {Erie 5835/505/Y5UD/5037
cis Cor, 054F, +80% ~20%, 25V 1005-0014 [ Exie | se1s/505/¥500/5032
s Cor, .OLF, 60% ~208, 25V 1005-0013  Erie sa35/512/150/105%
ar Mica, 470pF, 5%, 300V 1002-0035 | Elmenco M5 F-471LT
cs Cor, 057, 1508 20, 257 10050014 |Erie | 5587505 45 00/5032
c1s Mica, 4T0pF, 5%, 3007 1002-0035 | Elmeneo | DMI5-FeatLs
cz0 ot Use: !
o2 ex, L05uT, +00% 208, 25V 1005-0014 | Evie 5835/505/¢500/5032
ol A N g ) 1013-0003 | Sprag 5051076025005
cz Mioa, 100pE ] 5%, 5007 1002-0011 | Elmenco DMI5-F-1015
cz Mica, 470pF. 1020035  Elmenco | DMS-F-a71
czs oty Saniz, v toow To0s-0052 | Sprag | 225p2nas1
cz6 Poly, 02TuT, 4105, 100V 1008-0052 225p21391
. car Mica, 20005F, 5%, 300V 1002-0077 | Elmenco | DMLIE-2027
28 5, 02TF, +10%, 100 T008-0032 | Sprague | 225p2rsel
c2s Poly, 027F, 210%, 100V 10080032 | Sprague | 22spaTasy
cs0 Micd, #70pF, 1%, 500V 2-0044 | Elmenco | DMIS-F-4TiF
a1 Gor., QT 80 <20, 5y 10050014 Exte | 5805/505/7500/5032
Elect, 15,F, 210%, 2 1013-0005 | Sprague | 20D156G025BES
Cer, LOLLT, +50% 20 -y 10050015 | ETie | 5835/512/750/1032
Cox, 01T, +80% 1005-0013 | Exie | 3833/512/¥50/100%
css Sor, 0T, 06 zos. v 1005-0012  Erie ! s835/505/¥50/5037
i cors
n | RE Choke, 4704, 35% 1585-0019 ' Detevan
2 | RF Choke, 4704, 5% 1585-0019 | Delevan
s | Var. Induétor,  turns, 16 Muz 1596-0001 TRW
It | Var. Inductor, & turn; 2 1596-0011 ' TRW
s RF Choke, 82, 5% | 1585-0032 | Delevan
6 | BT Choke, 824, 5% 1585-0032 ! Dele
r | BF Cooke, 2.2mH, =5 1585-0 Delevan
18 BT Gooe! | 1585-0006 :Delovan
s RF Choke, 1585-0006 Delevan
I10  |RF Cioke, | 15830030 ' Delov
1 BT Choke, 22mH, +15% 1585-0026 ! Delevan
a2 RF Croke, 22mE, 5% { 15830028 Delevan
seoraon 619



SECOND IF/DISCRIMINATOR (cont). AS

CKT. RE DESCRIPTION “cr stocko.|  MER | MFR. NO.
[ t [
{ proves |
| om | Ge, G833 | 1282-0005 [T =
CR2 | Ge, G633 1 1282-0005 T | G633
GRs | Ger Goss | Tzsso00s |1rr | Gess
| cms st 1Naoss 12810013 | Teledype | 1NaOea
Ge R Imoss | R0 | Teme | ioosi
CRS 81, 1N3064 | 1281-0013 | Teledyme | 1904
cx? | U 1N3084 | 1201-0013 | Teledyne | inaose
cme | Ge, Gewm | 12s2-0005 |TT | ceas
cRe | &, weoes | lzsmoms | Teledyme | Natss
G & e | ool e | neoss
® i
! INTEGRATED CIRCUTTS i
i1 RF Ampl, CA3028A 2025-0012  |RCA | cazezss
1cz RF Ampl, CA3028A 2025-0012 | RCA | casozsa
i RESISTORS i H
| RL | Comp, 3.9K2, 5%, 1/4W 1066-3925 | Allen-Bradley | CB3925
| R2 | Comp, 3.9k0, 5%, 1/aW | 0663925 | Alen-Brodley | CB3025
R3 Comp, 3.3k, 6%, 1/4W | 1066-3325 'Anzn -Bradley | CE3325
| R | Gomp, 1262, ﬁ%‘ /4w | 1066-1225 |Allen-Bradley | CB1225
RS 1 Corap, 2. 21 5%, 1/4W 1066-2225 Allen-Bradley | CB2225
LR | com s, o, e esivdil bl s
RT ! Corup, 2208, 6%, 1/4% | 1086-2215 | Aflen-Bradley | CB2215
Re Comy ., 45%, 1/4W | 10661025 | Allen-Bradley | CB025
RS Comp, 8.9k, 2%, 1/4W 1066-3925 Allen-Bradley | CB3825
R10 Comp, Tke, 458, 1/4W | 10665025 | Allen-Bradley | CBLOS
Rl | Comp, £ 7Tkd w 1066-4725 | Allen-Bradley | CB4123
R1Z | Comp, 2. 2ki2, 5%, 1/4W | Alen-Bradley | CBaz2s
Ri2 | Comp, 220, 5%, 1 | |‘Alien-Bradley | CB2205
Rid | Comp, 8.9k, 5%, 1/4W | | Atlen-Bradley 925
Ri5 Comp, 1.5k, #5%, 1/41 i Allen-Bradley | CB1525
R16 Comp, 1k, 5%, 1/4W | Allen-Bxe cBro25
R17 Comp, 1. ZK2, 6%, 1/4W Allen-Bradley | CB1225
| mis | Comp, z.2k0, %, 1/4W i len-Bradley | CB2325
o | AllenBradiy | CB2225
R20 | Comp, 2.260; 5%, 1/4W | Allen-Bradley | CB222%5
| ra { comp, 8200, w65, , 1/2w Allen-Bradley | EB8215
Rz | 5, 14w Allen-Bradley | CB1235
R28 i 34 /4% Allen-Bradley | CB3325
R2t | Cowp, 3. /4 1065-3325 | Allen-Bradley | CB3325
R25 | Comp, 22fl s-c%, 1//LW 1066-2205 Allen-Bradley | CB2205
R26 ‘ Comp, 2. 2k, 5%, 1/4W 1066-2225 | Allen-Bradley | CB2225
R | Comp, 9600, e, 1/ T066-5615 | Allen-Bradley | CES61S
R28 Comp, 680, 5%, 1/4W 1066-680% Allen-Bradley | CB680S
R29 Comp, 2.2K0, 5%, 1/4% 3066-2225 | Allen-Bradley | CB2225
R30 M il 2. 2180, g%, mw 1073-0010 TFI/8TL
RS1 M Film, 101 1075-0009 (FF1/8T1
Ra2 Comp, 3.3k, 25%. I/AW 1066-3325 Allep-Bradley | CB3325
Raz M Film, 3322, 8%, 1/8W 1076-0024 F1/8TL
R ¥ Fil, 221k, % 1/59 3075-0010 | Dale MFFL/BTI
| mas | comp, 10k, 55k, 1066-1035 | Allen-Bradley | CBi0z5
| mas | Gomp, 1260, 5%, 1/4w 1086-1235 | Allen-Bradley | CB1235
| maT Mot
DR | Tl 162, 4%, 1/2W 10760007 | Dale MFFL/2TL
nos | rilm, e, /v To76-0012 | Dale MFFL/2TI
R0 | Tiq, 5 To6-1025 | Allen-Bradley | CB1025

6-20
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SECOND IF/DISCRIMINATOR (cont). A5

CIM CE-5

| cxr. rER. DESCRIPTION lcestockno.|  mrR. MFR. NO.
R41 1066-4715 Allen-Bradiey | CBATL!
| Raz 1073-002 Dale MFF 1/8 TL
B Torr-0002  |Date [ MFF1/am
Rat T0s6-4725  |Allen-Bradley | CB4725
R4S Comp, s ﬁ% "1/aw 1086-3335 | Allen-Bradley | CB3335
RiE M Film, 18, 4%, 1/2W 10760007 |Dale | mrF12 T
R4T M Z-‘l!m‘ 2740, #1%, 1/2W 1076-0018 Dale | MFF 1/2 T1
) Coms, 1260, S 172w 10671225 |Allen-Brodley | EB1228
a9 Pot, 3008, 0%, 12000016 |Mllea-Bradley } F TRE0LY
TRANSISTORS Al
1S 57 2700003 |11 | ms a1
2N3365 1272007 |Fatvebila N353
| 2Ng365 Tama-0ir  Tamohid | 2Nises
567 12120014 | Fatxchild 3567
23565 1212-0017 | Falxchild 2x3365
Q8 8i, FPN, 2N4275 1272-0016 Fairchild 2N4275
QI Si, NPN, 2N3565 1272=0017 Fairchild 2N3563
s S, NBN, 24215 12720016 | Faizehita PO
s 51, PN, 2585 D207 |Faircand N3563
Q0 S, PN, 24275 1220018 {Fairennd ma2s
| ;
|
|
q | i
; | ;
| i
i
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CIM CE-5
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o CmCE-5

MASTER OSCILLATOR/DIVIDER/FILTERS.

— :
CKT. REF. | DESCRIPTION [ce srockmo.|  wrm. | MEFR.NO. ;
] | T |
a8 | Master Ose/Divider/Filtets i ]
| ®.C. Bowrd Asey | moioz0s | cushman |
| .c. Boara | 1m80-0001 | cushmen |
CAPACITORS !
o1 Cer, .054F, #80% -20%, 25V | 1005 o e 5855-000-Y5U0-300%
c2 Poly, " 00L2F, 0%, 1009 | 1006-0016 | Sprague | 225p8zz:
=) | Cex, .05, 480% -20%, 25V To05-0014  [Brie Seeseso0-¥atn-sosz
s | cor, osur, 0% 206, 35V 10050014 |Exte | 5855-000-¥510-5032
s Poly, 00274, =10, 100 | 1008-0005 | Sprague | 225p27201
s Con 007, 2008 1208, 55y | 1005-0014 |Exle 5855-000-Y5U0-5032
c1 480% -20%, 25V | 1005-0014 rie b 850 & YSUO 5032
8 mm, Soint, ok, S0 | Elmenco |
cs 05y, 4808 -20%, 25V To05-001  [Exle | Desbaomvo-sesr |
oo Mica, 12F, 45%, oo 1002-0017 | Elmenco DM13-C-1207 i
cn Mics, S1pF, 5%, 5 0020027  |Elmenco |
c1z Tk 0 T 0%, 10w 10130015 | Sprague
c1s Mica, SIDY, 5%, 300V 10020027 | Elmenco
ciz Cer, . 05uF, +80% -20%, 25V | To05-001e iErie
<15 Cor, - 054F, +80%, 208, 25V | 005001 | Erie I
c1 Cex, .O54F, 4805 -20%, 25V 1005-0014 | Brie
| ar Mica, 330pF, 5%, 500V T002-0033 | Elmenco
i o Mica, 120F, 455, 5007 1002-0017 | Elmenco
| e cer. ok, a0k <205, 25V 0050014 |Erie i
G0 v, Sonr, B, 007 T002-0033 | Elmenco i
om | Mice, 10pF, 5%, 5 3002-0026 | Blmenco
PR Fo s B Eria
czs Cer, |05uF, 4805 -20%, 257 5
czs Cor, [OSLE, 1608 205, 257 3855-000-Y500-5032
©cas Cor, |05F, +50% -20%, 28V 5955-000-X5U0-303%
czs Cer, .05uF, +60% ~20%, 257 5855-000-Y5U0-5037
czr e, 33058, w58, S007 5-3-3510
czs Mica, 1 DMIS-C-120]
cz9 Mica, 390pF, 5 DMI5-F-3913
0 Yice: Zreg. 5 soov 1002-0008 ' Elmenco DMIS-E-2103 i
cs1 Gex, .O5uT, +80% ~20%, 25V 1005-0014 | Exie 5855-000-T510- i
csz Cor, 05uF, +80% -20%, 25V 10050015 | Bie 5855-000-XSUO-303Z |
cas Cox, .05uT, +60% -20%, 25V 005004 | Exie S65-000-Y5U-03Z |
o3t Mica, 380pF, 5%, 500V 10020033 | Elmenco
33 Mics, 12pF, 455, 5007 1002007 | Elmenco
C36 | Cor, .OGuF, 480% -20%, 26V 1005-0014 | Erie 5855-000-5T0-5087
37 Cox. Losur! 1508 208 257 J005-0014 [ Exie 5855-000- Y5T10-5052
= Car, |05uF, #80% 257 1005-0014 ' Erie 5855-000- Y5 U0-503
s | cer, Lo, ek 2ok, 25V 10050014 | Erie 5855-000_Y5U0-503Z
Cao | maica, 390pF, <58, 1002-0033 | Elmenco DMI5-F-3815
G e e 5% 1002-0017 | Etmenco DM15-C-1209
Gz | cen.inE 0k %305, 257 1005004 | Evie segs-oun-s
cas " +80%, -20%, 25V 10050014 | Erie 000 st-sesz
cu | M)ca asopr, ~5%, 5007 1002-0033 | Elmenco Do
lcs | OpF, 455, 300V 1002-0016  : Elmenco e i
cis m, .osur. w00 <208, 35V 1005-0014 | Exie 5855-000-¥5T:0-5032
C47 | Tant, 10uF, =10%, 1011-0007 K10c2
ce I Cer, U o sy 1005-0013 5835-512-X50-1032
! |
|
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MASTER OSCILLATOR/DIVIDER

TERS (cont). A8

CIMCES

| cxr. mEF. DESCRIPTION cEstockxo.!  wrR. MFE. XO.
|
cos
L1 RF Choke, SEG;.H aﬁ% 1585-0028 Deleven, 1537-08
L2 R Caoke, 1385-0018 | Deleven Tsar-9z
L3 RF Choke, MWAE h% 1586-0018 Delevan 1537-92
L Var. Dndustor, 4 furns B1396-0010 | Cushwman
i iz, Inductor, § tuma B1396-0011 | Cushmen
s Vaz. Industor, 4 turna B1596-0010 | Cushman
o Var. Inductor, § tums E159-0011
Is Ver, Inductor, 515960010 | Cushman
s EF Choke, 2204H, 6% 1585-0018 | Delevan 1537-92
o Vaz, Inductor, $15%-0010 | Cushman
1 Var, Inductor, B1596-0010 | Cushmen %
T2 RF Choke, 2204, 5% 1583-0018 | Delevan 1587-92
1) RF Choke, 22045, 5% 1585-0018 | Delevan 1537-52
DIODES i
cR1 81, Zener, 6.8V, 120% 12810007 | Motorola INes?
| cmz Gt used
| cms Si, 1N3084 1201-0013 | Travsttron | 1N3064
INTEGRATED CIRCUITS
e T i Tl Flop 2025-0005 | T.L snTaTeN
1c2
13 Seed Toopat Pos. NAND Gate 2025-0003 | T.L. SNT400N
RESISTORS
R Comp, 1048, 5%, 1/4W 1066-1035 | Allen-Bradley | CB1035 |
Rz o 3066-1035 | Allen-Bradley | CBI035
Rz 3066-1525 | Allen-Bradley | CBIS25
Re 10662225 | Allen-Bradley | CB2225
Rs 30661035 | Allen-Bradley | CB1035
Re 1066-2735 | Allen-Bradley | CB2135
B T066-6e1s | Allen-Bradiey | CBESIS
8 10861525 | Allen Bradley | CB1525
79 » 55, T066-1225 | Allen-Bradley | CB1225
R10 Comp, 22on 5%, 1/4W 1066-2215 Allen-Bradley | CB2215
R11 Comp, 1002, 5%, 1/4W 1066-1015 Allen-Bradley | CB1015
R12 Comp, 1008, 5%, 1/4W 1066-1015 Aller CB1015
R13 Comp, 5.1k, 5%, 1/4W 1066-5125 Allen-Bradley | CB5125
Er Comp, 5009, '+5%, 1/4W 10665615 | Allen-Bradley | CBS61s
RIS Comp, 3. 88, 5%, 1/4% 1086-3925 | Allen-Bradley | CBSS2S
R16 Comp, asﬂﬂ 5%, 1/4W 1066-5615 Allen-Bradley | CB5615
R17 Comp, \m, 5%, 1/4W 1066-1035 Allen-Bradley | CB1085
R18 Comp, 10ki2, 5%, 1/4W 1066-1035 Allen-Bradley | CB1035
719 Comp, 3.3k8, 45%, 1/4W Jo66-3325 | Allen-Bradley | CBO3:
R20 Comp, 3.99, 5%, 1/4W 1066-3925 Allen-Bradley | CB3925
R21l Comp, 3.9k2, 5%, 1/4W 1066-3925 Allen-Bmduy CB3925
R22 Comp, 8.3kR, 5%, 1/4W 1066-3325 ‘Allen-Bradley 'B2325
B2 Cowp, 1012, 5%, 1/ loteress | ion-peadiey | cBiose
R2¢ Cowp, 10k02, 5%, 1/4W 1066-1.035 Allen-Bradley | CB1035
Rz Gomp, 3. 9k, 5%, 1/4W 1066-3%25 | Allen-Bradley | CE3925
26 Comp, 10k2, 5%, 1/4% 1066-1035 | Allen-Bradley | CB1035
R2T Comp, 10k, =5%, 1/4W 10661035 Allen-B; y | CB103¢
e Comp, 3. 968, %%, 1/4W T066-2925 | Allen-Bradley | CB3%25
R29 Comp, , #5%, 1/4W 1066-5625 Allen-Bradley | CB5625
R30 Comp, 5.6k, 5%, 1/4W 1066-5625 Allen-Bradley | CB5625
Ra1 Comp, 1k8, 6%, 1/4W 1066-1025 | Allep-Bradley | CBL025




MASTER OSCILLATOR/DIVIDER/FILTERS (cont).

T

7 T
cxr. Rez | DESCRIPTION cE sT0CK NO.
i &
| I
[ mr oo amn 205 e 1086-9215
| = | Comp. | Toss-sa1s
! Raa Comp, s003, 208, /4% | 10862015
n3s Coms, Toon, Lo, T | ioss121s
i ! TRanssTORS
| @ st, NN, 23563 1212-0022
az st PNP] zvan [ 1220028
& 51, NBN, 2363 | 1220022
[ i) NEN, 23563 | 12120022
-3 PNP, TIS 3 | 127170008
as s1, NPN, 240563 | 12120022
a1 Si, PYP] IS 3 | 120100000
Qs S msar 12710002
Qs 81, NP TS 37 127120003
10 S, NPN, 24275 | 12m2oms
! an i, NEX,  avenrs 1223-0018
T 4215 127200168
]
I
i
i
| i I
| |
i |
S i

o CE-5

[P R ——
Allen-Bradley | cpazis
Allen-Bradley | Crsits
Nenbradey | cmsons
Mler-bradtey | Omizis
Faronis | mvases |
o | e
Fasoala ™ iages |
Farhds | msses
b3 TS 1
Furenla | awsses
T1 TS
3 | T8
T.L 1 TS 37
Fairota | vaas
Fatroni mazms
Fanenld | mvazms
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e CE-5

1 KHz-4 iz MIXER/9,9 MHz FILTER, A7

I T
cxT. mEF. | DESCRIPTION Jox stocxno.]  srem. MR, No.
[ : :
D e e | | 5
| | Board s 70010207 . |Cushman |
| | Pristed Cireuit Board 17800052 | Cushman i
! | |
CAPACITORS i | i
c Ger 0T, 1005 20, 2 1006-0013  |E3te | sess-si2-ysu-oaz |
ice Gox, GLLE, 1008 -20%, 594 1005-0013 | Exle | sesa-5)2~YSU 103z |
| ca Cor, .mm. 4808 ~20%, 25 1005-0014 | Exte { 5855-50: 0-5037 |
I oce Cer, . ) +80% >Zﬂ‘i;‘ 28V 1005-0014 Erie | 5855-50¢ i
= Mica, 560pF, '45%, 3 1002-0037  |Elmenco | DM15-F-5617 i
cs Cer, -004T, 0% -20%, 25 1005-0014  |Erie n ~503-Y500-5092 |
| e Cer, - 05F - 1005-0014 Erio | jass-sos suo-sorz |
| o Cx, 9-35p sov 1001-0006  [Erie | se-mas |
ce Mick, 27pF, '45%, 500V 1002-0005 | Elmenco | i
w0 Cor. ootut, Shds, so0v | 20050003 |5vie [ -
c11 Cer, .05uF, -'80% =20%, 25V i 1005-0014 5855 -505-" YEUO 5032
12 Mica, 510pF, 54 i 1002-0036 Elmenco M15-F-513
c13 Cer, 05T, 480% ~20%, 25V 1005-0014 xie. i 5355 505~ ysuo 5032
c1a Mica, 27pF, 5%, 500V 1002-0008 | Elmenco | i -
s Cor, 034, 180% -20%, 257 1005-0014  |Erie | Seassns-wovo-sasz |
Gl | ion, 1507, o8, 500 100270001 | Etimenco Duis-c1507
c17 Elect, 1,04F, £10%, 25V 1013-0004¢  :Sprague i ZDDIUSGOZEBAE
cis Mica, 21pF, 5%, 500V 1002-0008 | Elmenco 5
€18 Elect, 15u4F, £20%, 25V 1013-0005 | Sprague 10D156602555>
iocz0 Cer, .« 5“‘ +80% -20%, 25V | 1005-0014 Erie -505-Y5U0-5032
ez Mica, 1 %, 5007 | 20020001 | Elmenco i
caz Mick, sibot. 238, sogv Elmenco
i ce3 Cer, .05uF, +80% -20%, 25V Erie 3Z
cae Cer, L05uT, +480% ~20%, 25V Erle | 588~ 05z |
=3 Eledt, 154F, 2108, 257 Sprague | Sobasecorenss
i c26 Cer, .054F, +80% -20%, 25V i Erie } 5855~505-"
| oz Gor, J0mz! 008 a0t 25 | [Exie s855-s0s-veuo g0
oz o |Flmence | D1 i
29 tica, Si6p%, oh Elmen | Dhiscr :
€30 Cer, .05uF, +80% 20% 25V {Erle | 5855-505- YSUB-ﬁﬂSZ i
= Cer, 0GKF, 480% -20%, 25V Exie | 5855-505-¥510-5032
= Elect, 100uF, 0%, 25V i | Sprague |
i csn lect, 1.0uF, 410%, 257 | Sprague | i
Cas Bleon Loz 08, z6v | sprague | !
| css Si0PE, 435, 3007 10020038  |Eimesco | |
i |
iocae Polyv 0\752ul‘ +10%, 1 1008-0015 Elmenco ‘ i
car | Cer, .05uF, +80% -zﬂ%, 25v 1005-0014 | Erie i
€3 | Cor, |06uT, +a0% -20%, 35V | 100570014 {Exie |
| g pely, 008, 08, 100V | 10080015 | Eimenco |
i cxo Mica, $30pF, 1%, 500V 10020034 | Elmenco :
C4l Cer, .05uF, +60% -20%, 25V | 1005-0014 Exle !
| Caz | Cer, .01uF, +80% ~20%, 26V 1005-0013  !Erie i
B | cons ! | i
i | |
1 |55 caoke, saoum, 255 | 15850023 Delovan | 2500-20
L2 | RF Choke, 65045, 258, | s |peieven | 250020
L | Jor o, 2,275, 1 | 1556-0004 | zo211-m2
4 | Var. nductar, | Tsseosod | mw 0213-R2
s \ Var. Lnducbor. B | 1896-0004 | TRW } 20211-Rz
6 ar. Inductor, 2.2-5, 1xH | 1596-0004 |TRW | 20211-R2
I | Ve weter, b o-a.thek | sveoni | TRW 2024
Ls | RF Choke, 5. 6ut, 208 !

1585-0028  Delevan 1537-30
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CIM CE-5

116z-4 kHz MIXER/9.9 MHz FILTER (cant), AT

CKT. REF. DESCRIPTION CE $TOCK NO. MrR, | MFR, NO, |
I
1
DIopES 2
Ry Ge, Ge33 12820005 |1TT cess
CRz | Ge, G633 1262-0005  |1TT aess
RESSTORS
B Comp, 27k, #6%, 1/4W 1066-2735  |Allen-Bradiey | CB2735 ;
Rz | Comp, 8.2k, #5%, 1/4W 1066-8225 | Allen-Bradley | CB8225 |
=3 | Comp, 1060, 45%, '1/47 1066-1035 | Allen-Bradley | CBL035 |
Ré | Comp, 10k2, 45%, 1/4W 1066-1035 | Allen-Bradley | CB1035 |
BS Cowmp, 1k, 4%, 1/4W 10661025 |Allen-Bradley | CB1025 |
=6 Comp, 1K, 5%, 1/4% 1066-1025 | Allen-Bradley | CB1025 :
RT Comp, 2,248, &%, 1/4W 1066-2225 |Allen-Bradloy | CB2225 i
RS Comp, 1200, 5%, 1/4% i065-1215  |Allen-Bradley | CE1215 |
RS Cowp, 3.9k, 45, 1/4W 1066-3925 | Allen-Bradley | CBS925 |
R10 Comp, 16508, $6%, 1/4% 1066-1515 | Allen-Bradley | CBi5t5 ;
r11 Comp, TSV, 4%, 1/4 6-xor
RIz Comp, 6806, 6%, 1/4W 1066-6815 | Allen-Bradley | CB681s
Ris Comp, 1200, 5%, 1/4% 1066-1715 | Allen-Bradley | CBi215 i
Ri4 Comp, 10k, 458, 1/4% 1066-1035 | Allen-Bradley | CB1035
R15 Comp, 100, 4%, 1/4W 1066-1035  |Allen-Bradley | CE1035
R16 Comp, 3.9k, 5%, 1/4W josems | Allon-Bradley | cBoms
R17 Comp. 1.3, 5. 174 1066-1225 ~Bradley | CB1225
R18 Comp, 5%, 1/4W logoamss  [Aleapradicy | carras
RID Comp, 1000, 55, 1/4W 1066-1015 | Allen-Bradley | CB1015
R20 S T a1 1066-1025 | Allen-Bradley | CE1025
R21 Comp, 10k3, 5%, 1/4W 1066-1085 | Allen-Bradiey | CBi03s
R22 Comp, 10k0, 5%, 1/4% 1066-1035 | Allen-Bradley | CE1035
Rz Cotup, , s, 1/aw 10665925 | Allen-Bradley s
Rzt Comp, 140, 6%, 1/4W 1066-1025 | Allen-Bradley | CB1025
RS Comp, 1280, %, 1/4W 1086-1225  |Allen-Bredley | CB1225
R26 Comp, 6.8k, 455, 1/4% 1066-6825 | Allen-Bradley | CB6825
R2? Comp, 8.2k, 46%, 1/4W iee-02zs  |Allen-Bradley | CBzze
R28 Comp, 5600, 5%, 1/4¥ Sllen-Bradley | CBSGLS
R29 Comp, 3308, 455, 3/40 Tocoams  [Mieamradiey | Craots
R0 Comp, 10, 5%, 1/4W 10662025 | Allen-Bradley | CB1025
B31 Comp, 820, 6%, 1/ 1066-5205 | Allen-Bradley | CBs20s
B3z Comp, 2248, 5%, 1/4% T086-2225  |Allen-Bradley | CB2225
B33 Comp, 8,258, 6%, 1/4% 10666225 | Allen-Bradley | CBB22s
Rsd Comp, 1060, 5%, 1/4W 1066-1035 | Allen-Bradley | CB1035
B35 Comp, 12, 4%, 1/4% 10661265 | Allen-Bradley | CB1235
R36 Comp, 22Ki1, #5%, 1/4W 1086-2235 | Allen-Bradley | CB2235
RST Comp, 2.7k, #%, 1/4% 0662725 | Allen-Bradley | CB2725
TRANSEORMER
n Torold, & turns 26, 4 furns 426 15780007 | Cushman
TRANSISTORS
@ S1, NPX, 23563 1272-0022 | Fairchtid 2N3sey
@ 51, NPX, 2NS563 1272-0022 | Fatrenild 2N3563
@ 51, PP aN4121 1272-0023 | Fatrohild N1z
Q 51, NPX, 2Ng542 12720008 |Fairohild 283642
& Si, PNP, TIS 37 1m-000s  |T.L ™S 57
Qs , PNP, TIS 37 1271-0003 |71, s 51
@1 sA PNP, TIS 31 1271-0008  |T.L TS 37
& PNP, TIS 31 1271-0003 |11, IS 87 i
@® S Ron, e 12120022 |Fatbchild 2N3563 i
i
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CIM CE-5§
f__—__—_-——'—_—__—__-_—'—'_—_—""‘_—_——_—'___—__ T, T T T T T T T T T
| l‘_—-—_-—A MPLIFIER —fe—M/xER } ——————AMPLIFIER = EMITTER FaLLaWEA’———' |
pifazau : L i, 2 Pifazess
T . - _L VWA M)
-+
CRI c32
azesr-17 | -]
A 1 6633 £36 LD
=. 22K S -
R cr leca cs
T : 55 s
A24,8-2 PF 6 -
46 MHa 2 65.135 A24IT-M
’ j_ :
= RIO 8 cry N
150 56 1.0 i
b— Y - -F:_ %
AZ4J2-/8 4 =
“c-809y Mi -4 MMz -]V AC - R
5 c/8 4-40MHz -5 V.R R TF LEveL
27pF Sr3s SQUARE WAVE
Lcra Loz 12 s "
= 27 g680. Azawrs
- RIt P 42401-1
. 22# =
o - - - -
20 8 A2259-/
= R!3 l
120 I— q
L/
AZ4T8/- i £80
A22T78/~5 Y
+2cvesss |20 e % ) % ] %
.05 05 P2 Rt o2/ R26
-1— ; s ors 10k 684
o s RIS 93 22 %2 R27 s
X . .05 : 5 g
= ‘—_I~ s 15 0% :_[ 8.2« I 428916-2/
99 Mux
cs Qs 473 Q6 c2; Q7 czs @8 v
presss 560pF TS gpF | Tis37 Sor | TIS37 J2pF | TIS37 28072 14— azeus-zz
-, ) | .
100 k5 riom 24 — it ]
LEFL T1e/LEL
A24wr) BEL 3.5v 2‘;_ Lcz2 =
N e = 51 T 510eF =
v
1=100 Khg,
BRI
ok 1 254
AZ478/-a
—i3
=/2v Buss l
66 o~
-/»J Ios I
' fo— TUNED AMPLIFIER J x3 -~ |
WOTE:
1. RESISTORS - 1/W. ST VALUES IN OHMS UNLESS ohmn( NOTED..
2. CAPACITORS - YALUES IN »F UMLESS OTHERVISE MOT
3. IMOUCTORS - YALUES IN M \!(Si OTHERW] SE lmm
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S. AL VOLTAGES AME DC UMLESS rmvu[i( WOTED.
Figure 6-7. 1 kHz-4 kHz Mixer/9.9 MHz Filter, A7
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CmMCE-5

45.00

9 MHz BALANCED MIZER. A8

g Sp— ceocswol] amm | wmao. |

| CKT. REF. I

==L ki ‘
Uoas | 46.00-50. 89 MHz Balanced Miser, ‘ | i
.. Bourd Asey

| 0010208 | Cusbmen . |
! printed Clreutt Board [ e ——
i | 1
CAPACITORS t | !
a Cer, 00ZUF, £20%, 300V | 1005-0003 | Exle | 831-596-75T-2023
L Cor, .002uF, 20%, 500V | 1005-0003 | Exie 831-596-Z50-202M |
ics Cor, 00T, 220%, 500V | 1005-0003 | Exie 831-596-Z5U-202M |
cs Mica, 33pF, =55, 500V 10020024 | EI -350. :
s Mica, S8pF, &%, 5007 T002-0015 | Elmenco
s con, zapr, 3 woomo | exte " sgs-00
Ler Mica, FSV, 6%, 500V | 1002~ { Elmenco DMI5-C-caD
cs Mioa, 100pF, 45%, 300V | To03-0011 | Elmesco | DMIS-F-ol
~cs Mica, G8pF, 45%, 500V | looz-ooss | Elmemco | -
c1o Cor, 5.60F, +. ;spr s007 1005-0042 | Brie
c11 Mica, 33pF, 5%, 5 i 1002-0024 | Elmenco
a2 Cor. 5. 69T, 2. 25p!‘ 5oov 1000042 | Exie
cis 1002-0046 | Eimenco
s i | 100-0017 | Eimeco | 205
s e .unm Lk, so0v 1005-0003 | Evie | Bies Eeu s0an
s Cer, .002uF, 2205, 5007 1005-0003 | Exie | Ba1-596-250U-202M
a1 jrtpe 5%, $o0y 1003-0046 | Elmenco | £
| ci Cor o008, = 3or, s00v 1005-0006 | Exie | sow-ovo-cod-seoc
a1 Seea, SopE, 535 5007 1002-0018 | Elmenco DMI5-E-3907
= Mica, T5pr, s, s00V 1000001 | Elmenco | DIS-C-2603
on | Ger oo, 20m, s00v 1005-0003 | Erie | ssi-ses-zsy-sozm |
| ocoz ~0024F, 420%, 500V | 10030005 | Erie | 531-596-25U-2020
= . 5.2pF, = 25pF, 500V 10050043 | Erie 301-000-COHU-820C |
G2t Siich, i0pF, 8, 5007 1005-0046 | Elmenco | DOMIS-E-430 i
Loco Mica, GBpF, 5%, 500V 1002-0013  ; Elmenco } DMI5-E-680J '
| cos 10000010 Elmeneo | DMISTT !
| car 1005-0003 i i
| cm 1005-0003 | Exie | |
29 7013-0005 | Sprague I
i cao 1005-0014 | Evie | 5855 Soiten |
§oea Cex, .0BuF, 460% -20%, 25V 1005-0014 | Etie | 5855~ 505 ~Y5U0-5082 |
= Cor, ST, +80% 208, 25V Exie | |
= Ger, L%, 08 208, 26 izt i
| cas Mica, S6pF, 45%, 5 | Elmenco 1
css Yice: Sonee, T so0v 10020032 | Elmen | i
i cas | Mica, 270pF, 5%, 500V | 1002-0031  : Blmes b
| car | Mica, 470pF, 5%, 500V 1002-0035 | Elmenco | b
! css Mica, 220pF, 5%, 500V | 1002-0028 | Elmenco i i
Cos | ioa, £30pE, w5, SO0V | 10020034 | Elmenco :
I cao | e, z10pE, 48%, S00v 10020031 | Elmenco DMIS-F-2713
I on | Eeet, 157, 2105, 257 1013-0005 | Sprague | sop1s6G025EES
iz | Bleot, 150, 2105, 357 | dmsooos |sprme | aooiseCosmms |
{ces | Cen, .05, 490% -20%, 15V | 10050014 | Erie ‘ 5855-506-Y5U0-503%
! | cons i | | i
| | |
12 | RF Choke, 124H, £10% ‘ 1585-0011 | | 1537-38
2 | Var, Inductor, 0,18-0. 214K | 1ss6-0010 | cu |
s | Vax. Inductor, 0. 28-0. 34t 7T050-0021 |
j | var. mductor, 0.28-0.34pE | 70s0-0021
5 Var. Tnductor, 0. 25~ | roso-o0e1 ! Costemen
searo0aim 635




CmMCE-s

46.00-50,38 MHz BALANCED MIXER (cont). A8

MFR. NO. !

T
CKT. RER. DESCRIPTION I
| e e 030an [
L 7, 0.26-0, 344K
i \” e | s
s | Var. Iauctor, 0.28-0. 34K
i o Var. Iductor, 0, 28-0. 344 7050-0021 | Cushman ‘
[ =11 BF Choke, 12uH, 410% 1585-0011 | Delevan | 1537-38
| Tiz | RE Choke, iuH, 40% 1585-0027 | Delevan 159712
| Lis | RF Choke, .50, 0% | 1583-0036 | Delevan | 1840-07
114 RF Choke, . 634, 2105 | 15850024 | pelevan | 1sm-os
| . DIoDES |
| o | HP 2800 ‘ ‘HPA 0 1 5082-2800
| cm2 HP 2800 HPA 50822800
cr3 HP 2600 HPA 5082-2800
cRs HP 2800 ns: o001 | EpA | s082-2800
| CRs | Zemer, 9.1V, 45%, 1N4T30A 610027 | IRC | Tnizasa
INTEGRATED CIRCUTTS |
| a1 RF Ampl, CA20264 | 205-0012 | mea ‘ CcagozeA
[ e mrAmel chanee 20250012 | RCA CA30284
|
| | RESITORS |
R Comp, 1200, 5%, 1/4W | 1066-1215 | Allen-Bradley | CE1215
| &2 Not Use | |
| = | Comp, 512, 45%, 1/4% | 10865105 | Allen-Bradley | CBS105 i
R1 { Comp, 2.2k, 5%, 1/4% | To6e-2225 |Allen-Bradiey | CB2225
| ®s Comp, .56, 5%, 1/4W Y066-5625 | Allen-Bradley | CB3625
| mo Comp, 510, #5%, 1/4W 1066-5105 | Allen-Bradley | CBS105 |
by ‘ Comp, 2108, 5%, 1/4W T066-2115 | Allen-Bradley | CB2715
| =8 Comp, 662, 5%, 1/4W 1066-6805 ‘ Allen-Bradley | CB6A0S i
| ms Comp, 518, 5%, 1/4W | 10665105 | Allen-Bradley | CBS105
10 Comp, 5. 642, 5%, 1/4W T066-5625 | Allen-Bradley | CBS625
| ru Comp, 124, 45%, 1/4W 1066-1235 | Allen-Bradley | CE1235 |
| me Comp, 6800, 45%, 1/4W T066-6815 | Allen-Bradley | CBGS1S |
R13 Comp, 3. 9k, 5%, 1/4W losd-gszs | Allew-Bradily | CB929 |
‘ R4 Comp, 1ka, %, 1/4W 1085102 | Allen-Bradley | CBI0ZS
715 Comp, 518, %, 1/4W 1065-5105 | Allen-Bradley | CBs105 |
R16 Comp, 3.8, 5%, 1/4W 1066-3925 | Allen-Bradley | CBI%25 |
RIT Comp, 4,70, 155, 1/4W 1086-4725 | Allen-Bradley | CBAT2S
RS | Comp, 4702, 5%, 1/4W logorsms | Allen-Bradiey | CB4TI3
R19 Comp, 2200 5%, 1/4W 10652215 | Allen-Bradley | CB2215 !
R20 Comp, 512, 5%, 1/W | 10665105 | AleaBradiey | cmsios |
Rz | Comp. 3908, 5, 1/ | 10613315 | Allen-Bradiey | EBam1S
| B | 1St | e raey | coroms !
R23 comp, 1. o S vw 1066-1525 | Allen-Bradley | CB1525 |
Rzt | Comp, 2.260, %, 1/4W | loocams | Allw-mradiey | cozzzs i
| == Comp, 2.2, 5%, 1/4W | lose-2225 | Allen-Bradley | CB2225
R26 | Comp, 8.2k, 45%, 1/4W | lose-s225 | Allen-Bradley = CB8225
| mer | B, dem, b 1/aw 1200-0012 | Allen-Bradley | F FRI020 |
R28 %, 11w | d06e1s2s | Allew-Bradley | CBLSZS |
B | penioon, om, o/8w | 1215-0008 | Beckm: 89 PR 100
| |
TRANSFORMERS |
. Tetitas ol eey cisrs-o01 | cusbman
C1579-0017 | Cushman

T
T2 ‘ Torea, Tettliar Goil Agey




46,00-50.99 MHz BALANCED MIXER (cont). A8

CmCE-s

[— prp——— e 0.
‘
‘ 'TRANSISTORS

@ s ew ouse T

E WERE hmE M

§  WNxama WimE n | RS
5 e MEhE Rmy N8R
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CIM CE-5

l__,___._._.___._.._....___.....____._.._._..____.__._.A_.____s_.__..___-—----—--—-._._ _____ —_————— e ——— — —— — )
: . 1 - } !
Pijaz4sz A }o—ﬂurt;[ AMPLIFIER ——'<——FALA”C£0 MIXER " t 46~ 50.99 MHZ BANDPASS AMPUF/E? i Pl/Azuz
22404-4 1_\ iz ! ! M
Az42-19 4 ez i
D c23 25
i R4 #7 T.002 Ve 8.2pF 68pF
$2.2K 0 = . 3 o1 oo 2 A2B A9-Ji
=g l b " l 70 46-30.9%
(G2 22, o T YiioT 583 arm e arcn
.00 i (1 Z
/ & 85 &5 #5638 26-| o /3.28-) oF <220 l" B azevz-6
cvoi’ 50 g/ — .34 34
o 57 =
Az281-D9 2 it w3563 cis = = = =
42742 Miz 4 cro -5.5V
fz’o g/s gik 3305 MYAC 1 ecas 18 AZ4II-4
o16 »/8 I.ODZ ro 08§
= 3.9& 470 R20 . PMns MIXEES
= = = c5 = 5 7
3 _l €8pF 1
N S = = R17 8 J_czz
S 4.7 72 I,ooa aresz
J2-
(B M e = 6 <:4;4Jz~22
A2402-10 = Zg _‘
R2 :t
L 5
12
A24.2-4 ] ,S_I_/YY\ -
~i7v¢ B85S
Boz .I.czész c32 % W’L'I"Z
I. I‘o . %
= = N 6.1v
A2441 00 » m ot C34
PR ‘@ 23563 56“;:5
1k
g L
lcas 1(‘37 €39 c40
= 22 T330,F 470pF 430pF T 270pF .
= 1 14— azs av-cz
R2t aALC INPUT
13/3zow =
Az4vE-m ] .
+2cvBusE c l CcRS
G20 WAT3I9A
L = 085V -
‘L |
\?‘ k—ymmas CONTROLLED AMPLIFIER —w}a—rIO MHZ LOW PASS FILTER———+] t‘————AL_c LOOP AMPLIFIER __.,{ i
L —— O |

S801=00 4]

1. ESISIONS - 1/tv. I VALUES IX G465 LORESS OTMERVISE WOTED.
2. CPACITORS - VALUES I xF LMLE3S OTHERY]

POUCTORS - VALUES.
FACTORY SELECH, 5
AL VOLTAGES W OC LESS OREMISE OTED.

15¢ WOMED.

I R UESS OERVISE HOTED,
TIICA VAL

Figure 6-8.

46.00-50, 99 MHz Balanced Mixer. A8
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00-50, 99 MHz X10 49

CIM CE-5

CKT. REF. DESCRIPTION cx sTocK No.|  MFR. MFR, NO.
9 | 46.00-50.99 M 2 2o
| P.C. Board 7001-0208 | Cushmen
! .c. Board 17800066 | Cushman
CAPACITORS -
a Teed Thru, 1000pF, 20%, 00V 1005-0008 | Exle 357-001-X500-1020
2 Toed Thra, 1000pF, £20%, 500V 10030008 | Erie 557-001-X500-102M
s Foed Thru, 1000pF, 20%, 500V 10050005 |Exie 357-001-X50U0-102M
s Cor, .06uF, 450% -20%, 35V 10050014  |Exie 5853-505-Y500-5032
cs Cer, 002uF, +20%, SO0V 10050005 |Erie 831-396~25U-202M
s Cox, 00U, 420%, 5007 1005-0003  |Erie ss1-306-250-20230
cr Cer, LoanaE) oy Sooy 1056003 | Erie 831-55
cs 208, 5007 | 10050003 !Erie ezt aomt
cs 550 Loomer, w0, 3007 | 10050003 |Eri | 831-596-250-20208
o Mict, 24pF, 5%, 500 T002-0051 DMI5-C-2400
cn Mics, 109F, 5%, 1002-0016 DaI5-C-1007
a1z Gex, . 002u, 220%, 500V ! 1005-0003 831-596-25U-2021
c1s Cor, 02T, 208, 500V 1005-0003 531-595-Z50-20211
s Cox, 00T, 2208, 500V 1005-0003 831-596-Z5T-202M
cis Cex, .002uF, 2208, 500V 1005-0003 -596-2515-202M1
s PF, 455, 500V 10020051 DM15-E-2407
cr Mica, 22pF, 5%, 500 1002-0028 DM15-C-220
cs ' .002uF, 4208, 5007 1005-0003 631-596-Z5T-202M
i ce Cor, |00z, 120%, 500V 1005-0003 851-596-75T-202
Cz0 | Cox, lo0zF, 4205, 500V 1005-0008 831-596-Z50-202M
ca Mica, §pF, 6%, 500V 1002-0028 Diass-c-0500
| czz Mica, S600F, 5%, 300V 2002-0037 DHI5-F-5
25 Cor.Gomur] 420, s00Y 2005-0003 sap-250 202
ca Cer, .00Z4F, 120%, 500V 2005-0003 | £31-596-250-202M1
;e Cor, | 054F, +50% ~20%, 25V 10050014 Erie ! 5855-505-¥500-5032
=y Cex, O5uF, +60% -20%, 25V 10050014 [ Erie 5855-503-Y500-5037
i |
| coms i
%Y T Choke, 4.7, 0% 1585-0021  Delevan 1537-2
L2 RE Choke, 4. TuH, <10% 1585-0021 tev 1637-28
13 RF Choke, 4.7uH, 0% 1585-0021 | Delevan 1597-28
1 #24 Wire, 2 1/2 fivms (6lk) 70500022 | Cush
s RF Chole, 4. 74, 410% 1585-0021 | Delevan 1597-28
L6 RF Choke, 4. 74, 410% 1585-0021 | Delevan 1557-28
i 24 Wire.'31/2 tams 01 70500022 | Cuehman
18 #24Wlre! 3 s (k) ¥ 7050-0005 | Cushm:
e | Chole, 2'1/2 turme, Wide Band | 15860008 Fen-oxcu.he VK20020/4B
| | comzcrons |
n | Gomector, Rigis Angle 3G | 2536-000 Stertvonies | UG-1088/G
b Connector, BNC | 255-0010 | Kings -
DropEs !
cR1 Ge, G833 | 1202-0005 1T a3
Cr2 H 2800 | Tass-0001 iHPA 5052-2800
crs HP 2600 | lzes-o00  EPA | s0a2-2500
cra Step Racovery | 1282-0005 |HPA | s082-0180
FILTER ; |
Pl | 460-522 MHz Coasial | 1040-0025 | Cushmmn |
Seotmmozint g1




46.00-50. 99 MHz X10 MULTIPLIER (cont). AS

coacE-s

CKT. RER.

DESCRIPTION cEstockNo.|  MFR. MFR.NO.
RESSTORS
R1 Comp, 1208, é%. 1/4W 1066-1215 Allen-Bradley
a2 Comp, 148, 1066-1025 | Allen-Bradley
B oo e S 1066-1225  |Allen-Bradley
Re | Comp, 2.7kn, 5%, 1/4W | loes-2725 - v
RS | Co 1k, 5%, 1/: i 1066-1025 Allen-Bradley
RE Comp, 1.2k0, 5%, 1/4W 1066-1225 Allen-Bradley
&7 » 2.1, 6%, 1/4W 1066-2725 | Allen-Bradley
8 Comp, 2208, %%, 1/2W 10072215 [Allen-Bradley |
R9 Comp, 2482, 5%, 1/4W 10662405 Allen-Bradley B!
R10 Tot Used |
R11 Comp, 14, 355, 1/ 10661035 | Allen-Bradley | CB1025
B12 Yot ‘ 1
R13 Comp, )Sﬂﬂ, 5%, 1, 1067-1815 Allen-] Emsdley EB1815
R4 Comp, 3.3k, %%, 1/4W 1066-3325 Allen-Bradley | CB3325
RIS Comp, 1.5k82; 255, 1/4W | eenE |Mamney | cmsas
| TRANSFORMER | |
i | rRANSISTORS |
= s, NPN, 2N8563 | 1272-0022 | Fatrchild 2Nases
| @2 Sx, PN, 2N3563 | 1272-0022 | Fairchild 2N2563
b | izrioces  |Rea 2N2868

(N



CIM CE-5 ;
§
__ o [

i | o rRERENCY }A 42,00 — 10198 Wis AL - *'i‘ "?2’:’.2‘3""{.?' ; i
T T T T T R
| 22 £ {i | |

/000,0F - v : )
A24TB2-3 i 'O, LYY "YY\-—T | S
+20V BUSS czsl T |- Icz4 2 cr2 ;
05T pp | 002 |
= |/000F | = |
gz BN |
c4
| 05 1 [cei |
= Y¥ge33 | l
i szaoo | l
ekl © E [
FROM BAL MIXER | |
l /20 l
i cRa
= = 4 2500

NP S5082-Ci8C

I
|
I
l
l
I
I
I
|
l
|
|
l

»szsea
’4 -
CB BANOPASS F/L /
1000pF FILTER
A24782-6
-/2V 8USS C26_L T
02 T
L_ = 7oors- 0209_) I
7046-00/8 L@_. Plfazs Alg—un
- E g

ROTE

1. RESISTORS - 1/%¥, S% VALUES IN OHMS UNLESS OTHERWISE NOTED.

2. CAPACITORS - VALUES IN uF UNLESS OTHERWISE NOTED.

3. INDUCTORS - VALUES IN pH UNLESS OTHERWISE NOTED.

¥. °FACTORY SELECT. TYPICAL VALUE SHOWN.

5. ALL VOLTAGES ARE DC UNLESS OTHERWISE ROTED.

210 § R1Z NoT USEP

S601+00 34 Figure 6-9. 46.00-50.99 MHz X10 Multiplier. A9
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43 MHz X10 MULTEPLIER. A10

cM CE-5

cxr. nes. | pESCRIPTION cxsrockno.| R, wenvo. |
A10 | 43 Moz x 10 ples i
P.C. Board As: 70030220 | Cughmen
P.C. Board 17500067 | Cughonan.
| caPACITORS
< ; Cex, .O0LuF, 0% ‘2D%. 25V 1005-0013 Erie 5835-512-Y5U-103Z
c ! Cex, .002uF, £20%, 500V 1005-0003  |Exte 831-596-250-202M |
c3 Cer, .01uF, #90% -20%, 25V 1005-001.3 Etie 5335»5)Z-Y5U 1032,
c4 Gor, (003, 2208, 500V 1005-0003 |Evie " -~
os ex, L00%r, 220%, 500V 10050003 {Erie et
o e, . 0024F, 420 005-0003  {Erie 851-596-757-202
ot Cer, -0024F, 1208, 1005-0003  Exie 531-596-75T-202M
s Cer, |002uF, 1005-0003  |Exie 531-595-75T-202M
cs Yioa, Topr, 5 1002-0025  [Elmenco DMIS-E-1503
cio Mica, 1%pF, © 10020017 [Elme DMI5-C-120
c11 Cer, .OOZMF *20%, 500V 1005-0003 Erie 831-596- ZSU -202M
cr2 Mica, 5 1002-0043 | Flmenco
cis Tare 00 xz o 1005-0003 | Evie
cra [t gl 1002-0015 ' Elmenco
c1s : Cer, 002, 220%, 5007 1005-0003 | Erie 831-596-Z5T-202M
ci6fcer, oo, wo%, so0v 1005-0003  iErie 831-596-25U-2020
ar Mics, 10pF, ‘5%, 1002-0016 | Elme: DMiz-cio0s
cs Mica, S0PE, sanv 1002-0043  |Elmenco
a1 Cer, . 00uF, 220%, 5 10050003 |Exie et o
B0 R e Nosop, 508, so0v 10050005 | Exie 857-001-X500
G| Boed Tumm v000p, o, 007 2005-0008  |Emie 857-001-X570-5037
Gs2 | Var, 5.5-lepF 0008 |Erie 538-002A-5. 516
coris’
RF Choke, 128, 0% 1585-0011 | Delevan | 159738 ]
2 RF Chioke, 124H, 210 1585-0011 ' Delevan 1537-38
s Yar, Imetor, 0:10-0 18 1596-0010 | Cushn
T4 |RF Chold, 5. 64K, 1 1385-0025  :Delevan 1887-20
s R e, S, don 1586-0002  Delevan T537-44
L6 RF Choke, 5.6uH, £10% 1582 28 Delevan 1537-30 !
) Var, 42 Wise, 3'ums, 611 70500005 | Cushan |
8 . 22 itre, 3 ] ) 7050-0005 | Cush
s R ke, 15, 1585-0011 | Delevan 153738
Lo BE e’ 15, S0 1585-0011 | Delevan 1587-38
i BF Choke, .23, 220% 15850035 | Delovan. 15302 {
CON‘N‘ECTORS i
E Gommecor, Bight sngle 23 256-0008 | Startromics | UG-1098/U !
» | Comnector, 2336-0010 | Kings XCT9-35 !
DIoDES ;
@ s v 12910013 [ sytvania g5 i
;m
Fil-1 Filter, 430 MHz, Coaxial i 1040-0009 ' Cushman
RESTTORS i ;
R1 Coup, 6812, m%, )/4W ‘ 1066-6805 Allen-Bradley | CB6805
R2 Comp, 2. 21 y 1/4W ‘ 066-2225 Allen-Bradley | CB2225
R3 ‘Ccmp. 2,zm‘ ﬁ y 1/4W 1066-2225 Allen-Bradley | CB2225
21 Comp, 2,20, 5%, 1/4W | 1066-2225 Allen-Bradley | CB2225
S | Comp, 2.2k, 5%, 1/4W i 1086-2225 | Allen-Bradley ' CB2225

seormanzie



49 Mz X10 MULTIPLIER {oont). A10

ol cE-5

T

CKT. REF. DESCRIPTION CESTOCKNO.|  MFR. MFR, NO,
R6 Comp, 4702, #5%, 1/4W 1088-4715 | Allen-Bradley | CB4715

BT Comp, 112, 45%, 1/4W 1066-1095  [Allen-Bradley | CBI025

RS Comp, 1.2K0, 5%, 1/4W 1066-1225  [Allen-Bradley | CBL225

R Coump, 1idt, £5%, 1/4W 1086-1025  [Allen-Bradley | CB1025

R10 Comp, FSV, 5%, 1/4W 1066-mcx  |Allen-Bradley | CBmmox

TRANSISTORS

@ Si, NPY, 2Ng563 1272-0022 | Fakroblld 2NE563

Q2 Si, NPX, 2N3563 12120022 | Fairohild 203563

@ Si, NPN, 2N3866 1271-0005  |Rea 3855
Seormoraans 66



CIM CE-5

22
3CD/”F 44X196

z

J2 P2

430 MHZ -
conan | <7/ L/
FILTER

| i ® Pilazs A19-us

7046 -00:7 ¥ l

iy
e
e
:-*‘v- WA, ™

=
S W ESS OTHERMISE NOTED.

.m.. S% VALUES IN QWS UNLESS OTHERWISE NOTED.
A ":\l& In uF UMLESS OTHERVISE NOTED.

LS IN WM UMLESS OTHERWISE NOTED.
1CAL VALUE SHOWM.

Smm————

Figure 6~10. 43 MHz X10 Multiplier. Al0
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CBMCE-5

40 MHa, 43 MHz, AND 45 MHz FILTER. AlL —

T T —
e e e )
e e ay— ;
| Filter - P.C. Bosrd Asey Too1-0211  |Cushwmen |
| ®.c. Boaxa 1780-0078  |Cushiman |
CAPACTTORS I |
c1 Cer, .05uF, +60% ~20%, 257 1005-0014  |Erte -505-7510-5037,
cz Cer, .0024F, 220%, 500% 1005-0003  |Erie ! 831-596-25U-202M
¢ Mica, 2707, 5%, 5000 10020031 [Eimenco DMI5-F-211,
[ G [ g 1005-0003  |Exte s ms-zsu—mzu |
& Mich, 4109F, 355, 5007 1002-0035  |Elmenco !
Cer, .002uF, 420%, 5007 1005-0003 [Erie 31-¢ 586 -Z5T-202M
Cer, .002uF, :éﬂ%‘ 5007 1005-0003 [Exie 96~Z5U-202M
e Mice, S1pF, 558, 5007 10020027 [Elmenco i
s . 002F, 1208, 5007 10050003 (Erie 831-596-250-20230
<o Cex, L00z4F, 220, 300V 10050003 | Evie 831-596-25U-202M.
boow Cer, 2.2pF, + 25pF, 500‘/ 1005-0017 Erie 301-000-C0J0-229C
ciz Cer, .002pF, 220%, 5 1005-0003 Erie 831-596-Z5T-202M
cis ek, sapr, "5, ooy 100-0024  (Blmemco | DMIS-E-330]
= Var.'Cor, $-35pF, 15V 10010005 'Exie | 538-002-34D
cs Cex, L0024, 30%, 500V 2005-0005  {Erte 851-596-250U-202
e Cer, .002uF, <208, 5007 | 10050003 lzrie 831-39-250-20281
i e 1005-0003  |Erie s51-3% 250
a8 T005-0003  (Erio 8315
e : 1005-0003  (z7ie 551 -506-750- zm
| e | Cex, . 002uF, 220, 500V 1005-0003  [Erie B31-586-25U-2 B
| en Mica, 82pF, 5%, 500 1002-0020  {Elmenco Dy15-E 8207 ;
| oo Cer. 3. 5pF, & 259F, 500V 1005-0011  Erie st cutoee
a1 Cer! 002, 2208, 5007 1003-0003  Evie 8315 !
c24 Cer, .002xF, ﬂﬂ‘v‘m 5007 100¢ 03 Erle =596~ 02\1
i Gas Niion, S2nf, st B0V | 10020020 {Eimenco DMI3-E-5207 |
ez eens B % s00v 2005001 {Exe goon-cogo-gmoc |
| Gor, 005k, 008 500y 1000003 igrie i
Cor, o02ar, st so0v Erie
i Mok, GapF, 1003002 Zimenco
| Conr'a 3%, 5 s so0v | 1005-0013  Erie 900-Co0-339C |
! Cer, 0024, 4208, 500V | 20050003 [Erie 801-596-75C-20m1 |
Cex, .002F, 420%, 500V 1005-0003  |Evie i
i Mick, 82nF, 6%, S00V 1002-0020  [Flmenco
| Cer,s.3pF, 2299, 500V 1005001 {zrie 301-000-coNo-30C |
| Cex, .00F, 2205, ‘5007, | 1005-0003  ‘Erie 831-596-250-20230
lcss cer, .o0mr, 4208, so0v 10050002 Esie su1-600-75U-20 |
| car Cox, [00auF, 220%, 5007 10050002 [mrie 8u-59s-zsu-202M |
| s {Cer, L0024F, 420%, 500V 1005-0003  [Ezie 831-596-Z5U-202M |
| as Cax, 5.3pF, =, 25pF, 5007 | 10050015 [Erie | amooo-coso-zoe |
cio Mich, 91pF, 355, 50 | 20020021 [Elmenco Di3-F-5107 i
[ ca  jcer, a.0p%, 22507, s00v | t005-0011  rEze | so1-000-coso-szoc
[ CaCer) ,b0zF, 2208, 500V 10050003 |Erie ]
i o (Cer, .00uF, 2204, 500V 1005-0003  [Exie o: i
| cat ex, |003F, 2208, 5007 1005-0003  [Exte 831-596-z5u-202M |
G5 |Car, lo0zuT, 2208, 500V | 100570003 [Erie 831-596-250-2020
| cas Cor, 0024, 4208, 5007 | Erio ;
it Cez, 002, 207, 500V Erie
ca |Mics, 68p¥, 25%, 300V | [Elmenco
cao Cor, 5. 65F, 4. Z04F, 500V rie ~CoRzsC
G50 Cor, .00%uF, 420%, 300 10050005 Iz 831 -696-25U-2023




40 MEz, 43 Mz, AND 46 MHz FILTER (cont). ALL

oD oE-3

DESCRIPTION cesTockNo. | MER. MFR. NO.
€51 C:r’ 002 F, 220%, 500V 1005-0003 Erte 831-596-25U-202M
52 | Cer, .Q024F, +20%, 500 1005-0003 Erie 531 ~596~Z5U-202M
c52 M.\m 68pF, 5%, 500V 1002-0018 Elmenco §-£-680
co4 \4.T0F, £.230F, 5007 0050015 [Evie otLcom-drac
85 Cor, ~00buF, 308, 500Y 1005-0003  [Brte 821-596-250-20230
56 Cer, .0024F, 220%, 5ﬂﬂv 1005-0003 831-596-Z5U-202M
€57 Micl, T5pF, 5%, 5003 1002-0025 Elmenco DM15-E-750J
cse TR, 0¥, SO0V 1005-0011  |Evie 201-000-C0J0-339C

cons
u RY Choke, 12K, £10% 1585-0011  |Detevan 1507-38
Lz R! 12¢H, #0% 1585-0011 Delevan 1537-38
L3 Var, 0.19-0.21uH 1596-0010 TR 1028
1 RF Choke, 120H, 410% 15850011 [Dele 1537-38
is | RF Choke, 124H, #10% 1585-0011  |Delevan 1537-38
L8 RF Choke, 12:H, 10% 1585-0011 Delevan 1537-38
v 15960010 TRW 21025
13 15%6-0010  TRW 2102
Lo 1596-0010 | TRW 21023
Lo 1596-0010  TRW 202
L1 RF Choke, 12¢H, #20% 1585-0011 Delevan 1537-38
iz 55 Coota! 14ar 1308 15850011 (Delevan 1557-38
s Var, 0., 1596-0010 W 21025
T RE Choke, 12y 205 | 15550011 |Delevan 1587-38
s BF Choke, 1248, 2103 | 15650001 [Delevan 1537-38
a5 ! 156000 W 023
a7 ' 1596-0010  TRW 21023
1s Vax, 0.19-0. 2148 15%6-0010  |TRW 21023

DiopES
r1 st, 13064 1281-0013  Isylveata ING064
Rz iGe, 66 12620005  ITT Geza
CR3 |Ge, Gé33 1282-0005 ITT G633
CRe |si, 1Naoes 12810013 [sylventa 1N3004
CRs |si, INase 12610003 [sylvania ns06s

RESITORS
R1 Comp, 1ka, #5%, 1/4W 1066-1025 |Allen-Bradley | CB1025
R2 Comp, 10k, 5%, 1/4W 10661035  |ATlen-Bredley | CBLO35
s Comp, 1001, 5%, 1/ 10663035  |Allen-Bradley | CBL035
e Comp, 10k0, 5%, 1/4% 10663035  |Allen-Bradley | CBL035
R Couap, 10ki, 5%, 1/4 1066-1035  |Allen-Bradley | CBLO3S
RE Comp, 3.9%kQ, ﬁ%. 1/4W i 1066-3925 |Allen-Bradley | CB3925
»7 | Cowp, 1ie, 45%, 1/4W | 10061025 |Allen-Bradiey | CB1025
e Comp: e, S, 1 | 1086-2235  |Allen-Brodley | CB2235
79 Comp, 3.9, 5%, 3/4W | 1o6egors (ARen-Bradey | CB3ges
R10 i Comp, 10k, 5%, 1/4W | 1086-1035 {Allen-Bradley | CB1035
R11 | comp, 1050, 25%, 1/2W | 1066-1005  |ANlen-Bradiey | CBLOSS
Ri2 Comp, 3.9, 5%, 1/4W 1066-3925 jAllen-Bradley | CB3925 i
s Coms! 100, 4%, /8% 1066-1035  (Allen-Bradley | CB1035
Riz Comp, 1 1066-1035  |Allen-Bradley | CBL03S
RIS Comp, 3.9, ,5%, i 1066-3925  |Allen-Bradley | CB3825
18 Comp, 1060, 5%, 1/4W 1066-1025  |Allen-Eradley | CB103S
R17 Comp, 1068, 5%, 1/4% 10661035  |Allen-Bradley | CBL035
R18 Comp, 18, "s6%, 1/4W 10661025 en Bradley | CELO25
R19 Comp, 10k%2, 5%, 1/4W | 1066-1035 iAllen~Bradley | CBI033
R20 Comp, 10k, 5%, 1/4W ‘ 1066-1035  |Allen-Bradley | CBL035

850




40 MHz, 43 MHz, AND 46 MHz FILTER (cont). A11

oI CE-

5

CE S8TOCK NO. I MFR.

o, nEE | E— -y
R21 1k, 5%, 1/4W 1066-1025 Allen-Bradley 02t
R22 2201, %%, 1/4W 1066-2235 Allen-Bradley | CB2235
R28 3.9k0, £5%, 1/4W Allen-Bradle: CB3925
R24 10k, +5%, 1/4W Allen-Bradley "B1035
R25 10602, 5%, 1/4W Allen-Bradley | CB1035
R26 3,9k0, 5%, 1/4W Allen-Bradley | CB3925
R27 10k, 5%, 1/4W Allen-Bradley | CB1085
R28 10k, 5%, 1/4W 1066-1035 Allen-Bradley | CB103S
Roe
TRANSFORMERS =

n Torotd, 9 bums #26, 4 bumms 26 C1579-0007 | Cusbrmsn

| TRANSISTORS
Q@ 81, PN, TIS 87 12710008 |T.L TS 97
@ S PP TIS 7 frim = &1
Q8 81, PNP, TIS 37 12710003 T.1. TIS 87
@ (S mw mw Lmsws (T T 57
@ ExXE, TS 31 Yn-ows (L Edd
3 {51, PR®, T8 | 12m-0003  |T.I. s 37
ar S PNE, TS 37 inons TL LM
Q8 Si, PNP, TIS 37 1271-0003 T.1. TIS 37
O Lmiooos |TL T8 31
@o s K TS Tooos |TL ™ 5
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Figure 6-11. 40 MHz, 43 MHz, and 46 MHz Filter. All
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POWER SUPPLY REGULATOR. £12

omcE-s |

[ T
| ox. mEE. | DESCRIPTION CEsTOOKNO.|  MFR. MFR. 0.
| i
|
a1z 2o Seply Roguisior
i { P.C. Board Ase: 0010212 | Cushinan
.C. Board { 1780-0082  |Cushmaan
[
|
capactrors |
a Bleot, do0ur, 0%, 257 30003 isprague 3001076025005
ca tozr, 208 5307 10050003 [Erie 831-596-25U-20280
| Eloct, 500aT, 10140002 DL, Emma 257500
1 Cer, ".002uF, 1005-0003  (Exie 851-596-7Z5U-202
cs Elote, 2o0ue, 1o 0%, 10v 1013-006  [sprague 30D257G016DF2
s Cor, 00T, 4205, 500V 1005-0003 Bzt | 851-596-250-202M
o1 lock 2007, 257 1014-0002  |mI, E1na i 251500
cs fant, ' 104F, %60 ~20%, 357 1011-0006 7T Tag 10/3:
s T, Tour, 150 g oy lo11-0006  (ITT Tag 10/35-20
| DIoDES
cr1 1, 1 amp, 1009 PV 12810023 1na002
| crz , 6,27 | 1261-0038  (Tremsttron | iNez7
cr3 | 12m1-0023  fr7T a0z
cry | 12310025 LR INaz3La
i crs | Iasi0026 LR | Naraza
! crs 81, 1 amp, 1007 PIV 12810023 | 14002
cr7 Zever, 6.2V | 1281-0038  |Tramsitron | 1Nsar
INTEGRATED CIRCUITS | f
i Op. Suup. aNT2TEIN | aozsa0zz | | awrema
1c2 Op. Amp. 2N72T4N n25-0022  |TL. | anr2raIN
10610 Alen-sradley | cBicay
| 1066-4715 n-Bradley | CBATIS
sciots  ahon peedicy | Chems
2 1159-0001 mi 4930
Cotip, 1,666, 8%, 1/4w | 10661025 |Allen-Bradley | CBLszs
Metal Film, 8870, w’ /8w i 1075-0022 | MEF 1/8 T
Pot, 5000, 108, 3/ 4% 12150011 [Helitrim [ sswr
Yot s 2510, g, /5w 1075-0010  |Dal | T 1/8
Comp, 1k8; 5%, | 186302 latlon-sradly | ca10z
W, 52, L%, W | 1is3-0002  Dal Rs-2
1066-6825 [ Allen-Bradley | CBos2s
10600138 \mm Bradley | Caatas
| 13602005 {allea-Brudley | Col00s
g | Ims0m0 | ssim.
15 | Comp, sria oo, e | iieanis  |Atlmavaatey | oz
| Ris | Comp, 4709, =%, 1/Aw | 1086-4715  |atien-Bradley | CBeT15
Y i Comp, 1 =% | 1066-2025  [sllen-Eradley | CB1025
18 18, 5%, | 1z59-0001 mite 1230
| ms | comp, s20m, s 1066-6215  |Alien-Bradley | CB8ZLS
| R Vo il 4750, xl%, /ew 10750023 [Dale MFF1/8 T
| E21 Pot, 5000, 0%, 1216-0011  (Helitrim | sow
DR |velal Fiim, 4758, L% vew 1075-0023 ‘ MFT 1/8 L
|
1




CDMGE-5

POWER SUPPLY REGULATOR (cont), AL2 £ Y
[ckr. ren, DESCRIPTION cestockro.|  Mrm. MER. NO.
I —
| & lst, e, 2nz0s3 12m2-0011  [RCa 23053

i & Si) N, oNsseT 12004 | Falrchid aNaser

G 51, XEN, 2Nt 1272-0011 3050
I |51, PN, 2aser 1220035 |Fatzoha myser
3 5L, NP, anasor | dzmacoors  |Fatreniia aser

as S, NPX, aNg053 1220011 |mea 29058

& 5L, NEN, anaser 12120018 [Faironitd Haser

| i
|
| i ‘
| ! |
h |
| ; |
| | |
| ‘ E

; i i
i : i




7
— e ——_———————— e — — :
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2. CPACITONS - VALUES In p7 UMLSS ORCAVISE MOTED.

3 DOUCION - VALUES T ot LSS OTMRVISE WOTED.

A0 SPACTORT MUECT. TIPIINL ¥ALL SaOW.
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SE010034]
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CIM CE-5
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Figure 6-12. Power Supply Regulator. A12




POWER SUPPLY RECTIFIER, AL

CmcE-s

[ cxr. rem bESCRIPTION oz stockwo.]  arn. —
{ {
i Eoves Suply Teciter, |
| P.C. Board As: 001-0223 | Cushman
| .. poaa | wra0-ooss | cushimen
CAPACITORS
a | Elect, 23004F, 507 | 10140006 |sprague 39D-238G0500T5
& | Blect, 230047, s0v | 1040006 [ Spregue 39D-235G050J TS
| cs lect, 4000kF, +75% -10%, 25V 1014-0005  |Sprague 39D408G025J55
DIODES | N
Rt s, 2009 BV, 1amp | 1100 |rxe 14002
Rz |S 2007 PIV) 1 amp | 1mm-00m  |rre 1Na002
cry . 1007 P » | sasio0z  |rrr 402
Risi100V DIV 1 amp | 1200 frr so0z
CR5 i, 100V PIV, 1 amp | 1281-0023 ITT 1N4002
e s 100V e, 1m | vseeo0zs Jrrz w00z
S mp | Dm0z TT 14007
N | 100w rrr 4002
CRS I PIV, 2 amp Recm-:r 1281-0024 Semtech SM2
CR10 |PIV. 2 amp Rectifier 12610024 |Somtech asmz
CRIL | PIV, 2 smp Rectiier | 1910024 (Semtect | ssM2
CRiZ  |PIV. 2 smp Roctifier | 110024 toch 3shz
i | |
FusES ]
$3AG, 11/2 amps, Slo-Blo = Bussman AGC1-1/28/B
3AG, 11/2 amps, Slo-Blo | 1955-0018 Bussman AGC1-1/28/B
| F3 i 3AG, 1 1/2 amps, Slo-Blo 1955~0018 Bussm AGC1-1/28/B
i
| i |
i 1 \
| |
i |
: ! i |
i H i | ‘
i |
| | 1
i { | ‘
\ | :
i
l ! ‘ i
! ]
i i
s-59/6-60




CIM CE-5

A2d - IO

[ T e e e e __..___.._._.__.__|
[
A23-TI-3 8 . |
| r |
| |
} 4 7 |
0 A €
£0 ¥
30VAC 7
| O\__
] AzZa- 10-7
| +l oz |
| _T 2300 |
A23-T1-7 O |
/ =7 Cr Aid-yc-s
A23-TI-1D - L
) I
| |
,F2 |
| N 14458 sy ) i
(‘“\ | 22 VAC Y VPRI
! +lcz |
. | _Tz300 |
428-Ti-9 a=—anO; |
; TIaY Oy A24-JIO-1T
A23-Ti-12 D ;
|
| |
) |
| 1% S8 ’
Vo /2VAC =i O
1 | l { Azl LK
23
| X | _T4con ;
AZS"TI-II——L I (o - |
2 ] -
| oV 'f
e N |
NOTE
1o RESISTORS « L/9w, 6% VALUES IN OMMS UNLESS OTMERWISE WOTED.
2. CAPACITORS « VALLES 1N pF UNLESS OTMERWISE MOTED.
Jo INOUCTOR', w vALULS [N pw UNLESS OTWERWISE MOTED.

o+ FACIORY SELLCT, TYPICAL VALUE SHOWN.
< ML VOLTAGTS ARL DC LMLESY OTMERWISE WOTED.

Figure 6-13,

Power Supply Rectifier. A13
6-61/6-62



CmM CE-5

CE sTock No. |

DESCRIPTION MFR. MFR.NO.
Ald Divide-By-N ¥
P.C. Board Assy 7001-0214 | Cushman
P.c. Board 1780-0089 | Cushman
CAPACITORS |
<1 Cer, .05uF, +80% -20%, 25V 1005-0014 5855-505-Y5U0~503Z
c2 | Cer, JJ),uF +80% -20%, 25V 1005-0013 5835-512-Y5U-1032Z
f & Cer, .08uF, +60% -20%, 25V 1005-0014 855-505-75U0-503%
i C4 ! Elect, ]5MF, +15% ~10%, 12V 1013-0015 30D156GO12CC
toes . Cex, .O5uF, 460% -20%, 25V 1005-0014 5856-505-Y500-503%
cs | Cer, .05uF, 4805 -20%, 25V 1005-0014 5855-505- 7500~
cr ce 4805 <205, 005-0014
c8 Cer, .05uF, +80% -20%, 25V 1005-0014
ce Cer, . 05uF, +80% -20, y 25V 0050014 05~
10 Cor, 06T, 4605 - 1005-0014 S e Favesosn
€11 Cer, .05uF, +80% 2()"uv 25V | 1005-0014 5855-605-Y5U0-503Z
12 Eleect, 15uF +15% -10%, )2 1013-0015 30D156G012CC
= Cer, ' Oou, +00% -20% 1005-0014 855-505-Y500-502
c14 Cer, .u.mF +80% ~20%, 25V 1005-0014 5855-505-Y5U0~503Z
s | +80% -20%, 25V 1005-0014 5855-506-Y5U0-503Z
c1s Poly, .wr, 0%, 1007 1008-0081 | 225p10491
coms =
o RF Choke, 1248, 410% 1585-0011 | Delevan 1537-38
— L2 Choke, 4TuH, 5% 15850010 Delevan 1637-60
] RF Choke, 47, =%, 15850010 | Delevan 1637-60
4 RF Choke, 1248, <10% 1595-0011 | Delevan 1687-38
DiopEs
CR1 s, l amp, 100V PIV | 1281~ 0028 ["‘T
cr2 1 amp, 100V PRV 12810023 | 17T
r3 Si, 3084 Bmiooo | Srivesia
CRt | i, iN30ee 12810015 | Syivania
crs s1, 13064 | 12m1-0013 | Sywvania 1084
INTEGRATED CIRCUTTS
101 50 Mz, Presetiable Decade 2025-0016 sn7a1seN
ic2 50 Mz, Presetiable Decade 20250016 | NTa9EN
I3 50 M Presetsble Docade 2025-0016 sN7a%6N
1c4 50 Miz, Presetisble Decade | z0z5-0016 SNTa196N
1ics ‘Quad, 8-input Pos. NAN’D Gate 2026-0004 SN7430
16 | 50MHz, Presottable Decade 20250015 sTa1een
T | Toipl d-lap o, D Gaie 20250017 SN
c8 | TTX Dual | 2025-0007 SNTAT2N
Ice {50 Wh, Presetm!ﬂa Decade i 2025-0016 SNT4196N
110 | Guad, S-impul Pos. NAND Gate | 2025-0003 SN7A00N
111 | ol 2, NOR e 2025-0010 UBA-9514-26%
| RESBTORS
©RL | Comp, 1200, 45%, 1/4W 1066-1215 cB1215
Rz | Comp, 5002, 26, 1/4W 1066-5615 CBse15
R | Comp, 1.2k, s, 1/4W 10651225 cB1225
R4 | Comp, 1.2kQ, 4%, 1/4W | 1066-1225 CB1225
_BS | Comp, 2200, 58, /4w | 1066-2215 | Allen-Bradley | CB2215
i




DIVIDE-BY-N (cont). Al4

C;CE-5

| cKT. RER. | DESCRIPTION cx stockNo,|  wFR. | MFR. NO.
| rs | comp, 120, 453, 1/4W 1066-1205 | Allen-Bradley | CE1205 i
| m7 | Comp, 4708, s5%, 1/ 1066-4715 | Allen-Bradley | CBAT1S
| rs | Coup, 1.2k8, 5%, 1/2W 1066-1225 | Allen-Bradley | CB1225
| Bs ! Comp, 2.7k, 6%, 1/4W 1066-2125 | Allen-Bradley | CB2775
R10 Comp, 2,740, 5%, 1/4W 1066-2725 | Allen-Bradley 52725
D Comp, 2.7k, #5%, 1/4W 1066-2125 | Allen-Bradley | CB2725
Rz Comp, 2.Tka; 5%, 1/4W 10062723 | Allen-Bradley , CB2725
w Comp, 2.7, %%, 1/4W 1065-2725 | Allen-Bredlay | CB27Z5
R4 Comp, 2.7, 45%, 1/4W 10662125 |Allen-Bradley . CBav25
R15 Comp, 2,70, 6%, 1/4W 1066-2725 | Allen-Bradley | CB2125 i
| Ras Comp, 2.7k0, %%, 1/4W 1086-2125 | Allen-Bradley ' CB2725 |
e Comp, 2,70, 3%, 1/4W 1066-2725 | Allen-Bredley  CB2725
s Coup, 2,762, 5%, 1/4W 10662725 | Allen-Bradley | CB2723
Comp, 2,70, 5%, 1/4W 10662725 | Allen-Bragley | CB2725
{ Rao Comp, 2.7, 5%, 1/4W 10662725 | Allen-Bradley | CB2725
Rz Comp, 2,70, 5%, 1/4W 1066-2125 | Allen-Bradley | CB2125
R22 Comp, 2.7, 6%, 1/aW 1066-2725 | Allen-Br B272:
Rz Coup, 2.760] 5%, 1/4W 1066-2125 | Allen-Eredley | CB2725
Rzt Comp, 2,70, #5%, 1/4% 10662725 | Allen-Bradley | 2725
R25 Comp, 1.2, 5%, 1/4W 1066-1225 | Allen-Bredley | CBl225
R26 Comp, 4,70, 5%, 1/4% 108642 | Allen-Bradley | Cur
R2T Comp, 2.7, 5%, 1/4W 10e6-2725 n-Bradley | CB2725
Rz Comp, 2.7, 5%, 1/4W Iheeams | Shermnan | Coorge
R2e | Comp, 270, B%, 1/4W 10662725 | Allen-Evadley | CB2125
TRANSISTORS i
a1 | s, neN, ansses 12720022 | Fatrobila 355
a St, NPN, 2Nss563 1272-0022 | Faizehlld N3563
Qs St, PNP, 2Nuz1 12720023 | Falrehild 2Nag2L
@ Si, NPN, 2NazT: 1212-0016 | Falrchld 2Ng27s
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SWITCHING LOGIC, 415

cmcE-s

7 T
CKT. REF. | ‘DESCRIPTION cEsToCKNO.|  MFR. MER. NO.
Al5 | Switching Loglo,
| .. Bo 7001-0215 | Cushmen
P.C. Board 1780-0450 Cushman i
CAPACITORS H
a Elect, 1004F, ¥5% -10%, 12V 10130011 | Sprague 230D107G032CC5 I
i Cer, \1uF, 420%, 25V 10050044 | Sprague 5023104202508
=] Cer, |14, 2208, 25V 1005-0044 | Sprasue 5C023104X025053
s Cer; [1uF, 120%, 25V 10050044 | Sprague | scozstosxozsons
INTEGRATED CIRCUTIS
e 2-input AND-or-INVERT Gates|  2023-0063 | T.L, sNTasen
4-wide 2-input AND-or-INVERT Gates| 20230063 | T.L. S
{-vide 2 AND-or IVERTGNen 20250065 | TUT. ey
ide 2-imput AND- RTGates! 20250063 | T.L ST
i ide it AND-orVERTOstes] Zoss-o069 | TiL. SNT4AN
Hox laverter, ST40AN | zomseooss | T a0
Hox Inverter, SNTAOSN 20230048 | T.L SNTa0aN
‘Triple 3-inpu: NAND Gate 20250047 | TUL. SN7420N
, 2-input Pos NAND Gate ! 2025-0003 T.L ENT400N
Guad; 2-input Pos NAND Gate 2025-0002 | TL | s7a00N
Hex Toverter, SNT404N | 20008 fTr SN7404N
i Hex Tnverter, SNTAMN | 2025-0048 i T.L ENT404N
! “ide z-inpht AND-or-INVERTGales,  2025-0083 | T\L. SN7a5aN
i Guad, 2l 203 NAND Gate 50003 | TL sNTaoon
| Triple 3-mput NAM | oz-00e | TILL SNTAION
! Quad, 2-input Pos. NAND Gate 2095-0003 | oL, sxnaoon
! Quad, 2-ingut Pos. NOR Gate 2025.0059 | T.L ey
Hex Taverter, SN 2025-0048 | T.I sTs0an
, 2-input Pos. NAND Gate 2026-0002 | TL. SxT400n
Quad, 2-izput Pos. NOR Gate 2025-0059 | T.LL sNTa02N
! RESISTORS
i Comp, !Dkﬂ, %% /4w 1066-1035 Allen-Bradle; CB1035
! 1066-1025 | Allen-Bradley | CB1025
; 1006 Allen-Bradley | CE1025
! 1066 ‘Sllen-Bradley | CBI025
i 10661025 | Allen-Bradley | CB1025
10861025 | Allen-Bradley | CE1025
10662215 | Allen-Bradley , CB2215
i 10655615 | Allen-Bradley | CBSo1S
! ; T066-2235 | Allen-Bradley | CBazs
| ! 1066-1025 | Allen-Bradley | CB1025
| | 10661035 | Allen-Eradley | CB1035
| | 10051035 | Allen-Bradley | CB1033
| i | 1085-1025 | Allen-Evadiey | CBlo3s
! 1086-1035 | Allen-Bradley | CB1035
i 10861025 | Allen-Bradley | C21035
| i, 5%, 1/ 1066-1025 | Allen-Bradiey | CB1025
| 10K, 5%, 1/4W 1086-1035 | Allen-Bradiey | CBL03S
kD, 5%, 1/4W 1066-1036 ! Allen-Eradley | CB1035




SWITCHING LOGES {cont). ALS

| CKT. REF, | |cE sTock xo.
| | TRANSISTORS i
maas | tar-0ans
2N4275 i 1272-0018
2Naats | 1zr2-0016
24275 | 1220016
| NPN, 2Ndzrs ! terzome
81, PNP, MPS U5 1 1272-0052
: SiL BNE, MBS 56 [
Siy NP, 24275 | 1272006
S, PP bs Use 1272-0052
Si, NPY, 2N4275 ‘ 1272-0016
Si, PP, s Use | 1212-0052
Si, WEN, 284275 | 1mooms

seorepaay 688

MFR,

|
| puzenua
5

Fairchild

| Motorota.
‘ Fairehild

cnrcE-s
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42 MHz FILTER, AUDIO AMPLIFIER, MIXER AND IF SWITCHING, AlS

CIM GE-5

"ext. reR. } DESCRIPTION cEstockxo.|  MFR. MFR. Y.
a16 | 42 1z Filer, sudto Smpl, Mier i
| & IF Switching P. C. Boa-d Assy 7001-0218 Cushraan !
i P.C. Boart 1780-0451 | Cushanin
CcAPACITORS |
c1 Cex, ,05xF, +80% -20‘%, 25V ! 1005-0014 Erle 5032
& Foly, " 1uF, 208, 1007 10050031 |Sprague
c3 i Poly, .1pF, Aﬁ% 100V 1008-0022 Sprague
pir cor, UF, 0%, 25V 10050014 |2 52
o Shods, ok, v, 250 102:0004  |Sprague
s cer, 090z, +a08-avt, a5y 1005-0015  [Brie | s855-305-¥5U0-5052
c1 51pF, 5%, 5 1002-0045 Elmenco DM15-E-5100
iocs Elect 1004F, ,Jﬂ%‘ 25v 1013-0003 iprague 30D107G025DD5
ce Mica, 470pF, 5%, 5007 | 1002-0035 [Elmenco DM15-F-4713
c10 Poly, .1uF, #10%, 100V 1008-0031 Spr 225P10491
c11 Poly, .1xF, £10%, 100V 1008-0031 Sprague 225P10491
Ci2 Elect, 250xF, +15% -10%, 16V i 1013-0016 Sprague
18 Cer, . 002uF, +20%, 500V 1005-0003 rie
Clg Micx, O1pF, 45%, 500V 1002-0027 |Elmenco
o 2'4.30F, 4,200, 3007 1005001 [ 201-000-CO30-238C
i S T e 1005-0003  [Erle 831-566-25U-20230
ar {Cer, .002uF, £20%, 1005-0003 Tie | 831-596-25U-2020
i C8 iMica, S1pF, 5%, 1002-0027 Elmenco
as Cer.". 002, 0%, 500V 1005-0003  [srie ! e31-596-250-2000
cz Cor, 3.3pF, 4. 25pF, 500V 20050011 [Erie 301-000-C030-339C
i ca Cer, L0020, %20%, 300V 1005-0003 |Exie 831-596-25U~202M
Poce2 Cer, .002uF, .20% >L‘0V )5- [Erie 95»Z§U-202M
cas Mich, 1pF, 5% imonco “Fosro
cas Cex, . 005uF, .2n% *So0v Eric 20 07
cas Cex! .30F, = 25pF, 500V Eric
26 !Cer, L002uF, 20%, 5007 iETie
car Eric
i e Tio
| s Timenco
o N
e Erie 50~
a2 2- Elmenco 1507
= 1065:0065  |Eimence ot
| COILS
| B choke, 220um, % | 1585-0018 Ipelev: 1s37-92
= Var, Tnduetor, £ furas | 15960000 iCushmon
) VA Tatueton, & hms | 18960010 Gushanan
| s Var. Inductor, 4 tuns. 18960010 | Cushman
I 1s |BE Choke, 154H, #10% 1585-0034 |Delevan 1437-40
15 Ve, mductor, 4 1596-0010 | Cushansn
17 RT Choke, 15uH, £10% i 1585-0034 Delevan 1437-40
{DIODES
i CRL 4 G838 i 1282-0005 ITT G633
Rz s, 1ngos 12610010 Sylvanta 13064
cR:|si Nsted 12610005 [sylvamia 1N3064
s oo T2se-dons 1T 522
| ! i
|PYTEGRATED CrmeTITS |
c1 Audio Pawer 2025-0060 iMotorola MFC 6070
1 Guad, 31 ;p“s xawowe | o L Sirrao0n
1ca {Quad, s-izput D Gaie | o003 (L SN7a00N.

se01en3uny



CIM CE-5

\

- 42 MHz FILTER, AUDIO AMPLIFIER, MIXER AND IF SWITCHING {cont). A18

| oxm. men | DESCRIPTION j mrr. | MER. NO.
] ‘ T
[ | 10663335 | Allen-Bradioy | cBaags ;
i 1066-1055 | Allon-Bradley | GB1055
Rt | 10665135 | Allen-Bradlay | CBe125
| ®s | 1065-5625 | Allen-Bradley | Crsscs
e 10861035 y | caiss
| B7 1065-1645 | Allen-Bradley 5 |
8 1066-1095 | Allen-Bradley | CBi035 |
R9 | 10663036 | Allen-Bradiey | «CB1095
| R0 | 1066-1635 | Allen-Bradiey | CBisos
| mu | 1068-6205 | Allen-Bradey | GBe205
Ri2 Allen-Bradley | CEL055
RI3 ‘Allen-Bradley | CBS245
R4 2215 | Allen-Bradley | CB2zis
15 ‘ 1066-2055 | Allen-Bradley | CBatss
RI1E 6.8ka, 5%, 1/4W 1066-6825 Allen-Bradley CBESQS
R17 6.8k, 5%, 1/4W | 1066-6825 Allen-Bradiey
R18 102, £5%, 1/4W Allen-Bradley CBNDS
R19 5600, %6%, 1/4W 5615 Allen-Bradley | CBS€15
R20 10k, 5%, 1/4W 1066-1035 Allen-Bradley ;| CB1035
| ra 0@, 5%, 1/4% 1066-1025 | Alten-Bradley | cB1025 ;
R22 10k2, 5%, 1/4 1066-1035 Allen-Bradley | CB1035
| Bz 5. 10, 45%, 1/4W 1066-5125 | Allen-Eradley | CBs125
I R24 5.1k, 5%, 1/4W 1066-5: Allen-Bradley | CB5125
| R2s | Comp, 10k, 5%, 1/4w | 1066-1035 | Allen-Eradley | CBi035
| Coup, 1060, 45%, 1/4w | 1066-1035 | Allen-Bradley | cB10ss |
| et Comp, 3. %8, 5%, 1/4W | 10653925 | Allen-Bradley | Cmoa2s
| R | Comp, 10kn, w5%, 1/4w 1086-1095 | Allen-Bradley | CB1035 i
R2$ | Comp, Tokn, 5%, 174 1066-1035 n-Bradley | CB1035
| ma0 | comp, 10w@) 6% 1/aw 10662025 | Allen-Bradley | CB1036 [
Rl | Comp, 10k, %5%, 1/4W 10661035 | Allen-Bradley | CB103s |
| =2 oy 55, 1/8 1066-1035 | Allen-Bradley | GB1035 i
e 1066-1035 | Allen-Bradley | CB1035 !
| mos 1086-1025 | Allen-Bradley | CB1025 |
| mss | 1086-2035 | Allen-Bradley | CEL03S
Roe | 30666505 | Alen-Bradie 235 |
=37 | 10651035 | Allen-Bradley | CB1025
38 1066-1095 | Allen-Brodley | CB1035
s 1086-1025 | Allen-Eradley | CB1025
pt

| Tos6-1035 | Allen-Bradley | cB10ss

1066-3925 | Allen-Bradley | CB3S25 |
1005-1035 | Allen-Bradley | CBi0ss |
i

| 1065-1025 | Allen-Bradley | CBi0zs
| 1ose-1025 | Allen-Bradiey | Cmi025
| 1066-1035 | Allen-Brodley | CB1038 i
| 1066-5125 | Allen-Bradley | CBS1z5
| 1066-5125 | Allon-Bradley | CB51z5
| 10661035 | Allen-Eragicy | cnress !
| 1066-2035 | Alion-Eradley | CE105
| 1066-1035 | Allen-Bradley | CB1035
10961025 | Allen-Bradiey | GBu0ns
RSz 1066-1025 | Allen-Bradley | CB1025 |
53 1066-5635 | Allea-Bradley | CBsbss
i msg 1066-5125 | Allen-Evadley | CBSeas
Rss 1066-1035 | Allen-Bradley | CB2035 !

PTTCTIIe 612 - =



42 MHz FILTER, AUDIO AMPLIFIER, MIXER AND I¥ SWITCHING (cont), AlS

CB CE-5

{ TRANSISTORS

@ st e, an 1272-0018 irohila awazrs
Q2 |'st, NBN, 2N4275 1272-0016 Fairchfld 2N4276
QT PNP, 2N4121 1272-0025 Fairchild 2N4121
QL2 wuﬁ 1272-0016 Faixchild. 2N42’15
Q3 TIS 3 1271-0003 T

QL6 2N4121 1272-0028 Fairchild 2N4121
Q20 MPS U6 1272-0053 Motorola MPS U06
Q21 TIS 37 1271-0003 T.L TIS 87

seormnosy 6-73/6-T4




560100381

WOTED
1 hststons - 1w, 53 VLS Dn 0w ecsd SREISE MOTED.

CAPACITORS - VALLES 1K pF UMLESS OTHERWISE MOTED.
TROUCTORS = WALUES TN u4 UMLESS OTHERVISE NOTED.
SFACTORY SELECT. TYPICAL VALLE SHOWN.

ML VOUTAGES ARE OC UNLESS OTHERVISE MOTED.

TYPE. )

7 MACLRTE|

2.3 |swnr400 |

CIM CE-5
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Figure 6-16. 42 MHz Filter,
Audio Amplifier, Mixer and IF Switching. A16
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PROGRAMMABLE PHASE LOCK LOOP AND AMPLIFTER. A17

cnicE-s

CKT. REF. |

DESCRIPTION

CE STOCK N,

MFR.

MFR. XO.

| P.C. Board Assy, Programmable
| Phase Lock Loop & Ampl

£ P.C. Board

| capacrrors

10
) J01uF, 0% 20% 257
z, 8.2pF, & 25pF, 500V

 Cer; L002F, 420%,
Var. Cer, 5.5-18pF

5007

5t

) 002uF, 4208, 500V

Cer. 303F, w20, 500y

02, 208, 300y

Cox, L00gr, 530%, S00v

G Q0 w0t 200
a0y

357
oieE, a0k 00w
%, OLLF, 480 ~20%, 25V

E, £20%, 5007
Cer, 0024F, +20%, 500V
Tant, 104F, 450 -20%, 35V
Mice, 15T, 455, 2007
"LOLLE, 80 -20%, 257
OLLF, 480 ~20%,
480 =208, 25V
480 -20%, 25V

o
foerl !
| Ger, 014,
{ Ger, 0w,
| ez, Loozu®, w208, 5007
‘ coILs

| Choke, Molded, 11, 20%
| Choke! Molded, sure, wo%
| et
! frend

H Vnrublz‘ 2 1/2 turns.

70010217 | Cughman
1780-0452 | Cushman
1002-0029 | Elmenco
10050003 | Exie
1005-0081 | Exie
1011-0006 | TTT n
1005-0013 [ Erte
1005-0008 o
1006-0082 | Cap Sales
1008-0022 | Spragy
10040007 | Cormi Dubilier
1011-0008 1T
1005-0014  (Erie
1005-0003 | Ezie
1005-0003 | Exie
1005-0008  ; Exie
1001-0008 | Exie
1005-0084 | Sexovox
1005-0003 | Exie
1005-0003

1005-0003

1005-0003

1005-0003

1005-0003

1005-0003

1002-0021.

1013-0001 | Sprague
1005-0003  [Evie
1005-0013 | Evie
1002-0023 | Elmenco
1005-0003  |Erie
1005-0003  |Erie
10050003 {Exie
1011-0006 | ITT
1002-0027 | Elmenco
1002-0027 | Elmenco
2005-0013 | Evie
1005-0013 | Ei
1005-0013 [ Erie
1005-0013  |Erie
1005-0003  |Erie

1585-0027 | pe
1685-0027 | Delavan
1585-0027 | Delovan

1596-0084-03 | Cushrman
1596-0084-0¢  Cushman

831-596-25U-2024
8121-100-WSR-102K

Tag 10/35-20
5835-512-Y50-1032

596-25U~2023
CKOSEXATAK
225P56291WAS
CDEED380S
Tag 10/35+20
5855-505-Y5U-5037
831-596-25U-2023
831-596-Z5T-202M
1-596-250-20231

538-0024-5,5-18
CKOBEX104K

S31-son-z50_s0mnE
891-596-25U-202
831-596-25U-202M

831-596-Z5U-20210
831-596-Z5U-20211
20 Zst-0mm
DM15-F-15;
Teobrssxsossn
831-596-Z5U-202M
5835-512-Y5U-1032

DM15-C-220]

531-396-230-2023¢
£31-596-25U-20230
§31-506-25U-20231
Tag 10/35-20
DuIs-r-a10s
SeotatoD- 1052
Seaaoie-ve0-
5835-512-¥506-1032
5835-512 ¥5U-1037
£31-586-250-2020

153712
1557-12
1537-12

PRSERNY

817




PPROGRAMMABLE PHASE LOCK LOOP AND AMPLIFLER {cont), A1T

cmicE-s

% | Chote, Yolged, 1, 10% 1585-0027 | Delevan 159712

L | Gaoke, 21/2 6 5660003 | VK20020/45

18 Variable, 156-0054-05; Cush

s Choe, ol i 0% 1585-0027 | Delevan 158712

o Cuoke, .22H, 1585-0039 | Delevan T527-02

L1 Chote, | 1586-0002 VK20020/4B

Lz Chotie, Mn‘ded‘ um, 0% 1585-0027 | Delevan 158712

11s Choke, .63 | Isss-00z4 | Delevan 1587-08

ot Choa, 315, 208 T585-0037 | Delevan 37

15 Choke, - 6EuH, | 1585-0024 | Delevan Hs0-08

a5 Choke, Molded, 10uH, 0% | 1585-0016 | Delevan 153736
DioDES |

cr1 Si, Diodes, 13064 12810013 | Teledyme < | :1N3064

CRz | Si, Diodes, 1N3064 12810013 | Toledyne Ng06s

CRa s, Diodes, IN3084 | 110003 | Teled Ng054

cne S1, Diodes, 1N3064 1281-0013 | Toledyne 19064

CRS | Si, Diodes, IN3084 | 12610003 | Toledyme N30s4

CRS |8 Diodes, 153064 | 12810018 | Teledyne 1084

i cmr SI, Diodes, 1N3064 | 12810013 | Teledyme 1N3064

crs S0 plodes;, 10052 12810013 | Toledime INs0es

crs Si, Pin Swit 1281-0050 | Motorola MPN3L01

G20 |51, Fin switobtng 1231-0080 | Motorola MPN3401

R s pual vottige vartesp | 12610058 | Motorola MV10

criz s 12810050 | Motorola MPN3401

CRls | Si, Disdoss Ngoes | 1260013 | Teledyme 18064

CRI4 | Diode, Ge, G833 1zs-0005 |10 Gea

CRIS | si, Pin Switching | 12610050 | Motorota MPN3401

CR16 | Diode, HP532-2500 1285-0001 [P HP5882-2800

CR17 | Diode, HP5982-2500 Io83-0000 |H.P. HP5E82-2800

CR1S | Diode, HP5982-2500 Toss-000 | H.P. EP5382-2800

GR19 | Diods, HP5952-2800 12830001 H.P. HP5882-2600

CR20 | zener, 4.3V 00z L. INaTatA

CRzL | Zemer, 4.0V 12810025 1R INaTIA
INTEGRATED CIRCUITS

te 1.C., Op-smpl, TM301A 2025-0032 | National TamoA
RESISTORS

n Comp, 10k, 5%, 1/4W 1066-1085 | Allen-Bradley | CB1035

R Comp, 10, a5%, 1/4W 10661035 | Allen-Bradley | CB1033

£ Comp, 4.7, 4584, 1/4W Lot | ow mrndley | Cinzy

1 Comp, 4.7, 455, 1/4% 1066-4725 | AllenBradley | CB4TZ3

R Comp, 4.7, 254, 1/4W W6e-47z5 | Alen-bradiey | CBeTiS

26 Comp, 1002, 5%, 1/4 10662015 - B0t

by Comp, 3902, 5%, 1/4W 1066-3215 | Allen-Bradley | CBISIS

&8 Comp, 6.8k, #5%, 1/4% Allen-Bradley | CBaszs

9 Comp, 8.2k, 5%, 1/4W 1066-8225 | Allen-Bradley | CBazzs

R10 Comp, 1908, 5%, 1749 1066-1015 ~Bradley | CB1013

R1L Gomp, 3208, 255, 1/4% 1066-3915 | Allen-Bradley 915

R12 Gomp) 1. 58, v/ 1066-1525 | Allon-Bradloy | CBLS25

21 Comp, 3.3, 5%, 1 | 1086-305 | Allen-Bradley | CBS325

s Comm, Sk T066-3305 | Allen-Bradley | CBa3a5

s Comp, 10, 5%, 1/4W 1066-1035 | Allen-Bradley | CELO3S

618



'PROGRAMMABLE PHASE LOCK LOOP AND AMPLIFIER (cont), ALT

cnecE-s

i 1
| ms ) comp sm, 5% vaw 1066-8205 | Allen-Bradley | CB8205 |
|1 oomn e g W 1066-2705 | Allen-Bradley | CB2705
18 L 1/89 1066-2215 ~Bradley | CB2215
R18 Cump, fooa, 5% 1w 1086-1515 | Allen-Bradley | CB1s1S
20 s 6200, £5%, 1/4W 1086-6215  |Allen-Bradley | CB621S
R21 Comp, 4700, 5%, 1/4W 1066-4715 | Allen-Bradley | CB4TIS
Rez ) 510, '6%, 1/4% 1066510 | Allon-Bradley | CES105
R23 Gomp, 18K, 455, 1/4W Toss-1535 - Drad B1835 i
Rzt Comp, 10k, 5%, 1/4W 1066-1035 | Allen-Bradloy | CB1035 |
R25 Comp, 828, 45%, 1/4W 1066-6205 | Allen-Bradley | CBs205 i
R28 Comp, 1308, 5%, 1/4% 1066515 | Allen-Bradley | CB1315
| B2t Comp, 1.8, 5%, 1/£W 1066-1825 | Allen-Bradley | CB1825
| Ras Comp, 2700, 465, 1/4 i066-2716  |Allen-Bradiey | CB2TIS
R29 Comp, 1.8k, 5%, 1/4% } 1066-1825 | Allen-Bradley | CBLEZ5
R30 Comp, 6208, 45%, 1/4W 1066-6215 | Allen-Bradiey | CB6215
R3L Comp, 10k, 5%, 1/4W 1006-1035 | Allen-Bradley | CB103:
R3z Comp, 10k, £5%, 1/4W 1066-3085 | Allen- cB1035
R38 Comp, 10k, 5%, 1/4W 10661035 | Allen-Bradley | CE1035
R34 p, 18k, 45%, 1/4% 1066-1635 | Allen-Bradley = CBIS3S
B35 Comp, 18k, 5%, 1/4W 1066-1835 ~Bradley  CE1835
n3s mp, 2.2, 5%, 1/4W 1066-2225 | Allen-Bradley | CB2225
R37 10662238 | Allen-Bradley | CB2235
R38 1066-2225 | Allen-Bradley | CB2225
B39 1066-2285  |Allen-Bradley | CB2295
R0 1066-5635 | Allen-Bradley | CBSS3S
Ra1 1086-5635 | Allen-Bradley
Rz 1066-1045 | Allen-Eradley
i3 1066-1045 | Allen-Bradiey
R4t 10661035 | Allen-Eradley
Ra5 1086-1025 en-Bradley
Ras Gomp, 55k, 455, 1066-3335 | Allen-Bradley |
Ra7 Comp, 10k, 5%, 1/4w 1066-1035 | Allen-Bradley | i
R48 Comp, 22k, 45 1006-2235 | Allen-Bradley |
Ris Gomr, 100k, 5%, l/AW 1066-1045 | Allen-Bradley
R3O Comp, 18K, 45%, 1/4W 10661835 | Allen-Bradley | CE1835
Bs1 Ccmp, 100K, 45%, 1/4W 1086-10: Allen-Bradley | CB1045
RS2 Comp, 5.1k, 5%, 1/4¥ 1066-5125 | Allon-Bradley | CB5125
R53 omp, 1.5k, 5%, 1/1W | 1088-1525 len-Bradley | CELS2S
Pot, Sk, 440%, /45 | lexs-omz Helrim 89 WR
Comp, 15k, %, 1/4% | 1086-1535 Allen-Brodley | CBL535 i
RS6 Comp, 15k 5%, 1/4W ! 1066-1535 | Allen-Bradley | CB1535
RST Comp Siky &5, 1/4 1066-5835 | Allen-Bradley | CB3935 |
R3S Pot, lak oy, 1215-0014 itrim 88 WR. |
R39 | Comp, 3 1066-3345 | Allen-Bradey | CB335 |
R60 i 1086-1035 | Allen-Bradley | CB1035 i
Ro1 | Comp, 1.8, 4585, 1/4% | 1066-1825  |Allen-Bradley | CE1szs i
Rez Comp, 1002, 5%, 1/4W 1066-1015 | Allen-Bradley | CBI01S |
R63 | Comp, 1.5k, %, 1/aW 1086-1525 | Allen-Bradley | CB1325
Rot Gomp, 10k, 5%, 1/4W 1066-1055 |Allen-Bradley | CB10S5
65 i Comp, 10k, 5%, 1/4W 1066-1035 | Allen-Pradley | CB1035
R66 | comp, 390, w6%, 1/4% | 1086-3905 | Allen-Bradley | CBo%0S
R6T | Not Used
Res ! Nt Vs |
R6s | comp, 10k, 5%, 1/4% 10661035 Allen-Bradley | CB1035
R0 { Comp, FSV /6w 10660 Allen-Bradiey | CBracet

seoreraziel




DK CE-5

PROGRAMMABLE PHASE LOCK LOOP AND AMPLIFIER (cont). ALT

CKT. RER. DESCRIPTION cEstockNo.|  MFR. MFR. NO. |
| i
TRANSFORMER
by Not Used |
™ Toxold, Triftlar Coil Assy 1579-0017 | Cushioan
5 Torold, Trifflar Coil Asy 1376-0017 | Cushmaan i
4 Torold, Trifilar Coll Assy 1579-0017 | Cushmsn :
TRANSBTORS :
@ x, 24275 1272-0016 | Fakroblld 2maz1s
Q2 MazTs 1272-0016 | Faizchild 2Na275
@ Maz7s 1212-0016 | Fairchild 2Naz15 i
o N, 2N4ZT5 J272-0016 | Fairchild 24275 i
& 42T 1272-0016  |Fatrehild | ZN42TS
Q6 | a2l 12120028 | Fairohild a2
ar | maizy 1272-0023 | Fatrchild Ntz
Q8 | NBL7S 1272-0067 ans178
@9 | i, NPN, MPs-u0s 1212-0053 | Motorola 5-U0s
ao | ) Nzl 1212-0025 | Fatrehild e
Qu , ana 1212-0023 | Fairchild 2z
Q2 Py 12720023 | Fatrohild oNata1
Qs P, 283308 12720037 | Motorola 23906 i
Qié sed
Qs Pt 1212-0067  |RCA 2n8178
Qe 2me17S 12720067  |RCA 205179 |
ar 2N5563 1002 |Faizna | zNosss |
Q18 NPN, 2N3565 l213-002z | Fairchild | N353 |
Qs ed i
Qz0 o
azn
Q22 4 |
Q28 2N4zTS 12720016 | Fatrohild 2Na215
Q2 Si, NPN, 2N4zTs 12720016 | Fairchild 24275 !
|
| |
|
|
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10 MHz MODULATOR, A18

P.C. Poard Assy,
10 Mz Modulator

I P.C. Board

CAPACITORS

Poly, .02TF, 0%, 100
Tont, 2.2uF, 410%, 35V
Mylar, .0224F, 2%, 100V
Mice, 's30pF, 4%, 300V
Poly, . 1uF, 0%, 100V
Mica, $205%, 255, s00v

2 220F, '5%, 500V
c;r, SE. 0 o0, 257
Cex, 22pF, 2%, 5
dytas, .ol A%, wor
) 4T09F, 45, So0v
Mia, 4707, 558, 00V

‘Tent, 104F; 450 205, v
Cer, -054F, 480 —20%,

Mica, 390pT, 6%, 5007

Tant, 10;4:, #50~20%, 357
Cor, . 0%E, 460 208, 35y
. 104F, 450 -20%, 337

ch&, 47007, 5%, 500V
¥, OSKF, 480 205, 25V

ca. +O5uF, #80 =205, 23y
Gex, . 002uF, 4208, 500V
00uF, s20%,

-05uF, 80 209, 25
Cer, O3uF, 480 -20%, 257
Cer, .014F, 480 -208, 257
|aica, a0k, s, cobv
[ Cer, " 05uF, 80 208, 257
[ 7oly, "“Chigr 40% 30y
e, v, L5,

Tant, L0F, 460 -20%, 35V
Tk, 10048, 208, G

|
|

CE STOCK No.

701-0215
- .30-055

1008-0032

1008-0031
1002-0099
1008-0082
1011-0001
1002-0005
1002-0023
1005-0013
1005-0007
1008-0082
1002-00 5

1002-0035
2005-0014

1005-0014
1002-0033
1002-0077
2002-0060
1005-0014
1005-0013
1011-0006
1003-0014
1011-0006
1002-0035
1003-001%

1005-0013
1002-004
1005-0014
1008-0041
2002-0035

1011-0005

1005-0014

1008-0014
1005-0024
10

14
1011-0006
1011-0010

MFR,

DESCRIPTION !

: Cushman
Cushman

|

e
=

B
e

T-Dyne
| Dickson

{Elmenco

|Ezte
|Exte

i
i
|
i

[3.025 %

MFR. NO.

225927391

DMI5-F-1817
DMI5-C-:

5835-512~75U-1032

301-000-0230-2206

PE 12-022-
Dait6-r-47i7

DMI5-F-4717

Sess-505-7800-5092

DMI5-C-1:

Za5prodst

Tag 10/
5535-505-Y510-5037

5853-505-Y510-5027
5835-512-Y50U-1032

5535-505-Y510-5002
Tag 10/35-
DMI§-F-471]

ke 505-sto-snu

5855-505~510-5032

851 ssé-zsU-zﬂz‘vL

DI
505

5-512-Y5U-1037
5-F-431]
5835-505-7500-5032
225P332911
DMI5-F-a71y
0/35-20




- CI CE-5

CKT. RER: DESCRIPTION oz stockNo.|  mr. MFR. NO. !
| | i
| | cons
= ok, 1585-0032 Delevan 1837-72
|
2 | Vazisble, 1536-0025 | Delevan 00018
| 13 Verlable, 1596-0011 | Cushman
| | Varisste 1686-0011 | Cushiman
1 Choke, 40 15650035 | Delevan 184
15 Verlable, .5-.7 15%-0011 | Cushman
1 { DIODES | i
|em 1281-0058 | Motorola My1638 i
|G| Sl P Sviching 128120050 | Motorola MPN-3401 ‘
crs Diode, 1N30: 1281-0013 | Teledyne IN3064 |
Crs Diode, INgoss 128170013 | Teledyme INa0ss i
crs Diode, 1N3064 125170013 | Teledyme 1Na064
crs Dode, N304 1281-0013 | Teledyne 13054
crt Diods, HP5882-2800 12830001 .. HP5982-2800
crs Diods, 18064 12810013 | Teledyne 1ng064
CRS | Dlods, HPS9E2-2600 T2s3-0001 |, HPsesz-2800
CR10 | Diode, 1N3064 1281-0013 | Taledyne N304
DTEGRATED CIRCUITS
1 {nc., Dl op A 2025-0058 | sigpetica Nsssey
12 LGl High Foriormance Op. Amp | 2050092 |10 SNT2P4IN
| REsBTORS ™
R1 | Comp, 10k, 5%, 1/4W 1066-1035 Allen-BrxdlA:y CB1035
R2 ! Comp, 2Meg, 354, 1/4W 10662055 | Allen-Bradley | CB2055
s | Metal Film, 298k, 1%, 1/89 1075002 |Dale MFF1/eTL
R4 | Comp, 220K, 45%, 1/4W 1066-22¢5 | Allen-Bradley | CB2245
RS | Comp, 2k, %, 1/4W 10662025 | Allen-Bradiey | Cpr0ss
Re | Comp. 1. 2meg, 25%, 1/ 1086-1255 | Allen-Bradley | CBL25S
77 ! Metal Fiim, 10k, 1%, 1/5W 10750009 | Dale MFF 1/8 1
R Netal Tim, 5. g0 e 10750027 |Dale MFF 178 1
9 Metal Film, 1370, 1%, 1/8W 10750026 |Dale MFF 1/8 T1
R10 Matal Film, 10k, 9%, 1/6% 10750009 | Dale MFF1/3 T
B11 | Comp, 5.5k, 8%, 1/4W 2086-5625 | Allen-Bradley
Riz | Comp, 13k, 5%, 1/4W ‘Allen-Bradiey, | CB1azs
R13 | Comp, 10k, Aé“'. 1/4W Allen-Bradley | CB1035
R14 Comp, 1Meg, 5%, 1/4W Allen-Bradley | CB1055
R15 Comp, 10k, é% /4w Al radley | CB1035
R16 : Comp, 8.2k, 45%, 1/4W 1065-8225 Allen-Bradley | CB8225
RIT | Comp) 8.3, 5% 1/4w 1066-8225 | Allen-Brodley | CBs22s
R18 | Comp, 10k, 5%, 1/4W 1066~1035 Allen-Bradley | CB103§
RIS | Comp, 3.5k, £5%, 1/4W 106-3325 [ Allen-Bradley | Chaszs
7z Comp, 1.8k, 45%, 1/4W 10661825 | Allen-Bradley | CBIzs
na Comp, 6202, 5%, 1/4% 10606215 | Sllen-Bradley | CBo21s
R22 Comp, 8.2k, 5%, 1/4W 1066-8225 Allen-Bradley | CE8225
| B2 | Somp, 100, 0% 1/ 4w 1066-1005 | Allen-Bradley | CB1005
Rzt | Comp, 1086-2225 | Allen-Bradley | CB2205
R28 Comp, 5. Jk %, l/(W 1066-3325 Allen-Bradley | CB3325
R26 Comp, 108, 5%, 1/4W 1066-1005 Allen-Bradley | CB1005 i
R27 Comp, 100, 5%, 1/4W 1066-1005 Allen-Bradley | CB1005 i
R28 | Comp, 1202, 5%, 1/4W 1066-1215  |Allen-Bradley | CEL215 i -
R29. Comp, 2.2k, %, 1/4W 1066-2225 Allen-Bradley | CB2225
R30 Comp, 450, 46%, 1/4W 1066-4305  (Allen-Bradley | CB4205 g

stol-onaen -84



10 MHz MODULATOR (cont). A18

f T
| cxmmez | DEscRPTION lez srocwo, | wrm. MFR, YO,
O T

Ra2 15w Allon-Eradley | CE1035
| Raa |Allen-Bradley ! CB10S§

R 10663335 Allen—Emd!ey GB3336

B35 1066-1555 n-Bradley | CRL33S

B35 1066-0001  |Obamlte
-t 12150011 [Hellirtm s we
| mas 10661035 [Allen-Bradley | CE1035
| Rag P, 4.7k, 5%, 1/4W 1066-4725 Allen-Bradley | CB4725
| Rio Comp, 4.7, 5%, 1/4W 1066-0001  [Obmi
i a1 Pot, 5000, 0%, 3/4W 1215-0011  [Helibxim 9 WR
| Raz 1006-3335  |Allen-Bradley | CB33S5
! Ras 1066-1035  Allen-Bradley | CB1033

Rax 0651035  [Allen-Bradley | CE1033
| Res 1066-5125  [Allen-Bradley | CBS125

Ras 1065-1015  |Allon-Bradiey | CB1013

RaT 1066-2035  |Allon-Bradley | CE1035

Ras 1066-0007  |Obmlte

Ras 1215-0011  [Helirim 89 WR

R0 1066-1525  |Allen-Bradley | CB1s25

B5L 1066-1025 B cp1025

RS2 1066-1035  |Allen-Bradley | CB1035

RS 10651035 |Allen-Bradley | CE1035
| Rss 1066-1805  Allen-Bradiey | CB1805
| mss 1065-3015  |Allen-Bradley | CB3015

736 1066-3015  Allen-Bradiey | CB30iS
i ORST 1066-4725  |Allen-Bradley | CB4725

RSt 10662735 [Allen-Bradley | CB2735

R59 10661025 [Allen Bradley | CB1025

RE0 ump 3.3k, 4%, 1/4W 1066-3325  jAllen-Bradley | CB33

RE1 Comp, 4.7, 2%, 1/4W 1066-0001 :Ohnalte

R62 Pot, 5009, £10%, 3/43 )»15 0011 Helltrlm 89 WR

Res Comp, TSV, $5%, 1/4W -

e Comp, 1k, i5%, 1/4W Ioeeiom llen-Bradiey | cBioss
| es Comp, 1k, 46%, 1/4W 1066-1025 | Allen-Brodley | CE1025
| mes Comp, 4708, 5%, 1/4W 1066-4715 | Allen-Bradley | CBATIS
i Rer Comp, 10k, 6%, 1/4W 1066-1035  Allen-Bradley | CB1035
| Res omp, 4.7k, %%, 1/4W 19804738 A5 cBanas
. Res Cowp, 6.2k, 5%, 1/4W 1086-6225  Allen-Bradley | CB6225
e Comp, 1k, 458, 1/4W 1066-3025 | Allen- Erndley | cmozs
HE-t Comp, 10k, =%. 1/4W | 1066~1035 Allen-Bradiey | CB1035
! Rm2 Comp, 100k, 5%, 1/4W Toso10ss | Amionpredles | Coies

RT3 Comp, 100k, %, 174 1066-1045 | Allen-Bradley | CEL04S

R74 | Mot Uged |

RTS | Comp, 2.2, 5%, 1/4W 1066-2225 |Allen-Bradiey | CB2225

BT6 | Comp, 6.2k, 45%, 1/4W i |Allen-Bradiey | cBe225

R | Comp, 4.7k, 5%, 1/4W 1066-4725  |Allen-Eradley | CBAT25
: i i

| mansisToRs i I

@ e s | tmmoer rasowa | oases

Q2 Chame! | 12720002 Teleayne | 2Nassy

@ 155 o, e | 12720016 Fatrehila | zNzavs

Q1 si, Pxe, 1270003 IT. I | msa7

@ S o, Zaso 1272-0032  Motorola 2Ns904

Seeresnins




10 31z MODULATOR (comt). AL8

CDMCE-5

| cKT. REFR. DESCRIPTION cestockNo.|  MFR. MFR.NO. i
1
las s pwe, s 1720003 |Fatrenita maa
| S, PN, vzt LaTi-o0is  |Faisehiia iz ¥
toQs 81, NDN, 2N3904 1272-0032 Motoro] 2N3904.
L@ s, aoses Lota-oosz |dotorota as0s
| & |s wew, ovases Ira-oolr |Faseha | 2Nosss
a1 s, an rorzoes  |Famenia | 2aia
Q2 Si, PNP, 2Ndl: 1272-0023 | Falrchild | Nz
5 S e aases Iomaooir |Favehla | 2Xoss ;
| @ {5, NEN, 2N3904 1972-0032  [Motorola 2N3904
Qs I's1, PNP, 2N4121 1272-0023 Fairehild 2N4123

|

N
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Cne oE-5

RF MIERS AND IF AMPLIFIER. A1S

s :
b oA | TS nnd II-‘ Amplm:rs

fi | Buc. Bowsd A i |

| P.C. Board ! 1780-0464 | Cushonan !
CAPACITORS | l
Cor, .002uF, 4205, 500V 10050003 | Exie 831-386-250-20281
Cex. [00zuT, <208, s00v 10050008 | xie 831-596-250-2021¢
| Cex; .002uF; 2204, S00v 1005-000 | Exie | 831-596~25U-202M
Cer, [00zuT 4205, 500V 0003 | Erie i 6-250- 20230
Cox, | 0024F, 4208, 500 | nomnme | v631-596-250-203a1
Ger 3308, 2097, 500y 1005-0005 | e 301-000-CORO-589C
Cax, 4.75F, <. 25pF, 5007 10050015 |Exie so1-000-Cony-aroc
Cor, 8160F, = 00E. Sooy | io0s-0008 Erie 301
Cer, 12pF, 5%, NPO 30, 500V [ 1005-0076  |Erie 301—-0170 OCQG(PIZOJ
| Cer, 10pF, SpT, 500V 1005-0098  |Erie 301~000~COHO~100C
Cer, .002uF, £20%, 500V 005 0003 |Erie 831-596-25L=202M
Cor, [014T, 40 308, 257 50013 Trie { 5835-512-v5U-1037
Mice, 820oF, =58, 3000 100210059 [Flmenso | Daiiecriamny
Mica, 2205, 3%, 3007 20020029 {Elienco DM15-F-221
Mica, 100pF, 45%, 500V 10020021 'Elmenes
Gem ooen, o so0y 1005-0005  {Exie 536-25¢ 20231

10050076 Eric
100 {Erie

1005-0081  |Erie
1005-0003  [Erie

Cer, .002uF, 2208, s00v 10050003 [Erie
X Longy o 200 100570003 Erie
Cer, . DOZuF, =20%, 500V 1005-0003 Erie Il H
Cer, [002uF 2208 300v 10050003 i !
Cer, [oo2ur. 2208, 500t 10050003 Erie |
Cer, .002uF, £20%, 500V mns—aona Erie f
Cer, 1008, 2108 do0y 10050081 izrie i
exs 1opr, L 23] S00v 10050093 'zrig |
Cer, <1 25F, 5007 1005 Erie 301-000-CORO-1000
S Ve s o o 2-85E, 50y, Lo o058 Erie 336-0024-2-6-804
Cor Mg, SEWE, w2008 S0V ow-o0s  zrie | 301-000-cor0-100
Cer, . 002 1005-0003  Erie | 8o1-s86-250-z0a30
Cor, 00205 m%, 1005-0003  Erie | 831-556-25U-202m
Cort Db s ,,zs,ﬁ, 800V | 10050043 (mrie | 203-000-como-azsc
Cor. La5hE, s00v 0050012 [prie ! 501" Cor-350
Cer, Tun, mpy, 250, s0ny 10050042 iErie | smecon-3s9c
Cor) 00iu7, <o, Erie | s mua
Cer, Tub, &.2F, ZSPP s00v. Exle | Ho-529C
Cex, .004yT, 4207, 500 Trie | Eai s sstosomns
| Cer, -01F, "+a0-208, oy Erie i 12-Y5U-1032
Cer, Min, 100F, 210%, 100v Erie | 8123-100-C0G-101
Erie 8121-100-C0G-101K
_ Erie $121-100-WsR-102K
10050081 Erie -WER-102K
1006-0000  Eri fEeran

100930

b =10%, | 1005-0081 H

Cory 00mz. ap0n so0v 1005-0003 :
{Cer, [002uF, 2208 500v 2005-0003

0003

iCer, .002uF] 4208, 500v

689




RF MIXERS AND IF AMPLIFIER (cont). A19

-— o CE-5

o, nex | DEsCRIETION cstockNo.|  wem, MR, NO.
cs1 { cer, 0027, +20%, 500V 1005-0003 | Erte 831-596-25U-203M.
s Mica, FSV, 4%, 500V 2-
G55 | Cer, .00ZT, <208, 500V 10060003 |Exie #31-596-250-2020
ot Cer, 1000pF, 10%, 100y 10060081 |Exie 8121-100-WiR-L02K |
cs3 | Cor, .0024F, +20%, 500V 1005-0005 | Exie 851-596-2Z5U-202M |
56 Cer, .002uF, +20%, 500V 1005-0003 Erle 831-596-Z5U-202M i
51 | Cory 003LF, s20%, 500V 10050002 |rie 831506250202
cs8 osd-thru, 1000pF, +100-0%, 5007 | 1005-0101 |Exie 2405-000-X500-1027
cse Fosd-thru, 1000pF, +100-0%, 5007 |- 1005-0101 |Exie 2404-000-X500-102%
ceo Fesd-thra, 1000pF, +100-0%, 500V | 1005-0101 |Exie 2404-000-X500-102P
8| Tesd-thra, 1000pF, +100-0%, 500V | 1005-0201 |Emie 2404-000-X500-102P
32 | Fosd-thra, 10005F, 10008, 300V | 1005-0101 |Erie 2404-000-x500-1027
33| Fosdmthra, 1000pF, +100-0%, 500V | 1005-0101 |Exie 2404-000-x500-2020
c64 | Feed-thru, 1000pF, +100-0%, 500V 1005-0101 Erie 2404-000-X50L0-102P
ces Feed~thru, 1000pF, +100-0%, 500V 1005-0101 Erie 2402-000-X5U0-102P
coe Fecd-thru, 1000F, +100-0%, 500V | 1005-0101 |Exie 2404-000-X500-102P
coms
n RF Choke, 10048, £5%, Molded 16650017 | Delevan | 1sa1-g2
Lz RE Chioke, 100K, 46%, Molded 15850017 |Deleven i 1837-92
3 [ Aix Come)'21/5 tirn Cush |
11 ¥ Choke, 100, 45%, olded 5 Delevan 1537-02
s i Gorer 2 1/3 1596007 |Cusbman |
L& Alr Core, 21/2 tarn. 1596-0071 Cushman
1 | At Cor sel
Ls iz Core, 2 tum Cushmsa
Le Air Core, 11/2 h
L0 RF Choke, 2204, £5% Deleven 153782
Lil | RF Choke, 100uH, =5% 1885-0017 Delevan 1587-76
Liz RF Choke, 100, =58 1585-0017  |Delevan 1537-16
Lia  RF Choke, 100H, 5% 18850017 |Delers 153776
Lis Y Choke, 1008, £5% 18800017 |Delovan 153776
115 Aix Core, 3 turn 1696007 | Cusbman
L16 RF Choke, 100uH, #5% 1585-0017 Delevan 1537-76
7 Aiz Core, & turn 18960072 | Cusbiman.
e Alr Core, 4 mm 1596-0072 | Cush
18 EE Choke, 22K, <20% 18660035 |Detevan 153702
L20 Aix Core, 8 turn 1560075 | Cushmen
Lo Aix Core, 21/2 turn 1696-0071 | Cushiuan
L2z RE Chols, 10048, 15860017 |Delevan 153775
23 At Core, 81/2 tam 15960071 | Cashiman.
ot Air Gore, 2472 s 15860071 | Cushy
L2 RF Choks, 1004, 5% 15850017 |Delevan 153775
L26 IRr Choke, . 22uK, +20% 1585-0039 Delevan 1537-02
L21 |BF Cioke, .5ouH, 210 1585-0036  [Delevan 1840-07
K28 | RF Choke, 2.30H, =205 1585-0013  [Delevan 153720
| comwzcrors
5 [BNC sack Butkbeat sso-ooss  fxings [T
b BNC Jack Dulkresd 2536-0034  [Kings | KC-19-148
i1 BNC Jack Emkhesd 2536-0034  {Klogs | KC-18-143
n BNC Jack B 2536-0034 | Kings | KC-19-1
5 | Bxc Jack oo 2536-0084  |Kings | Ke-19-148
kS BXC Jack Bulihead 25550034 |Kiogs KC-19-165
i
scorerarnet s-00 ;




RF MIXERS AND IF AMPLIFIER (cont). A1S

CIM CE-5

==L i =T
| { propEs
[ cm st pin switenng 1910050 Droterola | pnesans
[ &5 1% Pagame Beroem  [voremats ety
| &2 s Uit feema | M
R [ ides  aeis Hae
CRS Pin Switching | 1281-0050 [Motorola MPN-3401
= i usiooso  woorals | mpn-saos
|8 g i ) oo |t et
= o i friont B
| G g et i s (O

Pin Switching
Si, Pin Switching

Si! i Switosing
Si, Pin $witching
Si, Pin Switching.
Si, Pin Switching

i, Pln Switching

1201-0050
1281-0050  [Motorola
12810050 [Motorola
1281-0050  [Motorola
1281-0050  [Motorola
1281-0050  [Motarola
12810050 Motorala
1281-0050  [Motorola
1281-0050  [Motorola
1281-0050  [Motorola
1281-0050  [Motorola

Isi, Pin svitohing 12810050 rotorols | MEN-0401
5ir Fin Swivehag D ST RO
Sir Bia Switohiag | 10080 Mosorts
|31 Fra Switening | Bailooso  [sotoneta MEN-si01 i
151, Pl Swirching 1810050 iotorsla MEN-sior |
g p s 12610050 aotorols MeN-ga0L
1517 Pin Switen 1910050 igerols | MBN-s0)
151, Pin Switening | 1510030 hosoreta MEN_s401
S5, 5in Switebing | oo (atorels MEN-pi01
517 Bin Switching izai-00s0 | [etoraia MEN_s 401
i, Pin Switching 12610050 fotorols xe-saon
Sit Bin witehing 1331000 hioserels N-zior
Hba-z00n izeso00s  nk HoAsag0
EA-2800 1259-0003 HoA-2900
| CR5 sl Pia Switohing | D008 |Moiorola | Mpasss
| cras st pimswitehng Uisoroma  boorols | aeo-san
RS Si, bin Switebing 12810080 haotorola MEN-si01
CRI (SI bin Switening | Lomaoso  hlotorets i
IISTE GRATED crRCUITS |
ic1 126 B Gain, ATF41T 2025-0055 mperex
€2 [high Portormanee p-Amp. et Snrzrann
[z i
B Doule Batanced | 2010-0001  tint Circuits | MODEL SRA-1
B [Deuhle petenesd | B0T000  iat cirents | MOSBE ShaTt
resisTons |
RL |Cowmp, 569, 6%, 1/4W | 1066—5505 Allsn-Bradley | CB5605
R2 Comp, 6.8k, 6%, 1/4W 1066~6825 Allen-Bradley ! CB6825
R3 Comp, 6,8k, 5%, 1/4W 1086-6825 Allen-Bradley | CB6825
Re {Comp, 1508, 5%, 1/4W 1066-1515  Allen-Bradley | CRASIS
RS {Comp, FSV, 538, 1/4W 1086-X3KX  |atlen-Bradley ‘
| \




cn CE-5

RF MIXERS AND I¥ AMPLIFIER (conf). A18

CKT. REE. DESCRIPTION cEstockwo.|  MFR. MFR. NO. |
|
56 Comp, 568, 5%, 1/4W. 1086-5605  |Allen-Bradley | CBS605 |
RT Comp, 6.8k, 6%, 1/4W 1066-6825  |Allen-Bradley | CBS82S
R8 Comp, 6.8k, 5%, 1/4W 1066-6625  |Allen-Bradley | CBeszs
RS Comp, 3008, 25%, 1/4W 1066-3015  |Allen-Bradley | CBS015
R10 Comp, 182, 5%, 1/4W 1066-1805  |Allen-Bradley | CB1805
RIL Comp, 3002, 5%, 1/4W 10655015 |Allen-Bradley | CB3015
R1z Comp, 510, 5%, 1/4W 105 [Allen-Bradiey | CB3108
R13 Comp, 620, +5%, 1/4W 1065-6205  |Alien-Bradley | CBG205
RI4 Comp, 3.3, 5%, 1/4W 1066-3025  |Allen-Bredley | CB3s25
Ri5 Comp, 1002, £5%, 1/4W 1066-1015  [Allon-Bradley | CBios
RS Comp, 27k, &35, 1/4% 1066-2735 | Allen-Bradley” | CB2135
RIT Pot, 1008, +10%, 3/4W 1215-0010  |Helitrim S3WR
Rig Comp, 1, +5%, 1/4W Jserugss, Al Bragiy | Co058
RIS Comp, 6.8k, 45%, 1/4W 1066-6825 | Allen-Brad! CBoszs
R20 Comp, 6.8k, 5%, 1/4W Yocroess  |Adenbraaicy | Chooss
ne1 Comp, 6.8K, 6%, 1/4W Woegons  |lewpradley | cpoos
R2z Comp, 5108, 5%, 1/4W 1066-5115  [Allen-B: CBs115
R23 Comp, 512, +5%, '1/4W 10665105 Allen—Erm\ty CB5105
R24 Comp, 6.8, 5%, 1/4W 1066-6825 en-Bradley | CB6S25
R25 Comp, FSV, 45%, 1/4W vl et
R26 Comp, 1000, 5%, 1/4W 1066-1015  |Allen-Bradley | CB1015
21 Comp, 510, 5%, 1/4W. 1066-5105 | Allen-Bradley | CB5105
R28 Comp, 6.8K, 5%, 1/4W. 1066-6825  |Allen-Bradley | CBS32s
R29 Comp, 6, 8k, 5%, 1/4W 1066-6825  |Allen-Bradley | CB6825
~ R30 Comy %, 1/4W 1066-1025  {Allen-Bradley | CB1025
R31 Comp, 2, 4k, £5%, 1/4W 1066-2425  |Allen-Bradley | CB24z5
R3z Cowmp, FSV, +5%, 1/4W | 1068-%000¢
R33 Comp, 3908, <5%, 1/4W T066-3915  [Allen-Bradley | CB3915
B3t Couwp, 3008, 5%, 1/4W 1066-3015 | Allen-Bradley | CB3015
735 Cowmp, 180, 5%, 1/4W 1066-1805  [Alleo-Bradley | CB180S
R38 Comp, 510, 5%, 1/4W. 1068-5105  |Allen-Bradley | CBS105
RIT Comp, 3008, 5%, 1/4W 1065-3015  |sllen-Bradley | CBoms
R38 Comp, 6.8k, 5%, 1/4W 1066-6825  |Allen-Bradley | CB6825
R3S Cowp, 6.8k, 5%, 1/4W 1066-6625  |Allen-Bradley | CB6825
Ri0 Comp, 5.1k, 5%, 1/4W 1066-5125  |Allen-Bradley | CBS125
RéL Comp. 5,8 435, 14 1066-6825  |Alleo-Bradley | CB6325
Raz | Comp. i o, /4 1066-1025  |Allen-Bradley | CB1025
Ras | Comp, 10%, 1066-1035  |Alten-Bradley | CB1035
Rét | Somps 3500 v | 1065-1215  |Allen-Bragiey | CB1215
Ras W | 1066-7305 |Allen-Bradiey | CBT505
B46 | 10857505 |Allea-Bradley | CBTS0S
Ra7 { | loso-1ss \allo-Bredley | CEINS
Rag 1066-9115  |Allen-Bradiey | CBSLIS
Rig | 50865125 [Allon-Bradiey | CBSLZS
R50 1066-1035  |Alion-Bradley | CE1035
RSL | 1066-5125  |Allen-Bradley | cBo125
R3Z 1066-3315  [Allen-Bradley | CB3315
RS3 | 1066-1025  [Allen-Bradley | CB1025
RS¢ 1065-1035  |Allen-Bradley | CE1035

RSS Comp, 1k, =5%, 1/4W 106-1025  [Allen-Bradley | CB1025

RS Comp, 1k, 25%, 1/4W | 1066-2025  |Allon-Bradley | cB102s
RST Cowp, 24, 26%, 1/4W | 1006-2405  [Allen-Bradley | CB2405
Rss Comp, 2200, 154, 1/4W | 2068-2215  |Allen-Bradley | CB2215
Rs9 Coump, 2200, 5%, 1/4W | doss-2215  [Atienbradiey | cmzzs
- R60 Comp, 4.7k, 5%, 1/4W | 1086-4725  |Allen-Bradley | CB4725

seormnanm 6-92



om cE-5

RF MIXERS AND IF AMPLIFIER (cont]. ALS

Ure | comp. 2.t ok, vaw 10652425 [Allea-mrastey | cmaeas
i Bz | Comp, 4.3k, 5%, 1/4%W 1066-4335 Allen-Bradley | CB4325
| Res  {Comp: sia, st /aw | 10665105 |Alien-Bradiey | Coeios
| mes | Comp, 620] 258, 1/aw | 1066-8205  |sllon-Bradiey | CB820s
| mes. Comp, 910, 45%, 1/4W | 1056-6105  (Alien-Bradley | CRo05 i
| Res Comp, 6.8k, 5%, 1/4W | 1066-cs25  fanen-mrastey | cmsszs |
i RE7 Comp, 20k, 5%, 1/4W | 1066-2035 4llen-Bradley | CB2035 i
ReE | Comp, 2002, 5%, 1/8W | 20652015 . |Alien-Bradley ; BB2015
Reo { Comp, FSV, 5%, 1/4W | 10s8-x000x i
i R70 Coup, 1k, 5%, | 161085 |allea-Bradtey | caazs
| 2n Comp, 1k, 45 1065-1025  |allen-Bradiey | BB1025
| rz Coup, 7500, <5%, 1/4W | Tos6-525  faltcn-Bradiey ‘ CBT513 i
| mes Comp, 1802, 45%, 1/4W | 1086-1815 ‘Alken—Erldley | cris1s i
i BT Comp, 8.8k, 25%, 1/4W | 1066-6825  [Allen-Bradley i cBesas
| RIS Comp, 20k, 45, 1/4W | doee-aess ‘Allsrﬁradley | cp2035
i R Comp, 2008, 5%, 1/8W 1085-2015  lAllen-Bradley | BB2015
| R17 Comp, FSV, 45%, 1/4W | rossaox [ H
RT8 Comp, 1k, 5%, I/AW { 1066-1025 |Allen-Bradley | cB1025 H
{ B2 ! Comp, 1k, 5%, | 1065-1025 |allen-Bradiey | BE1025
| Reo Comp, Bioc osg Ve | 196675115 [Alten-mradtey | Coovie i
| ma1 Comp, 2.7k, 5%, 1/4W 1066-2725 Atlen-Bradley | CB2725
Re2 Comp, 682, 26%, 1/4W 10666805 |Allen-Bradley | CB8805
| i i i
i | TRANSFORMER | 1
im { Toroldal Bifilar 1679001 [Cushman i
i TRANSISTORS i i
[ s s | \
e v-Chamel 1272-0048  Teledyne | N4 |
i@ Rt 1702 [Faenia | ez !
| o NPN, 2Naz7s D00 Eatrehld | swar
| as PNP, 23905 1212-037  Motorola | 2N3906
7 NPN, 2Nagos 1212-0082  (Mototola | aNz00s |
| @ SE, NN, 217 1272-0080  dotorola . | aNo178 H
| Qs NEN, 2N5179 12720060 Motorola | aws179
Qo NPN, 2N5179 ! 1272-0060 [Motorota ‘ 2N5179
12720080 fhdotorola |

Q. i, NPN, 2N5178

|
vsare |
|

i
|
{
|
|
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oM CE-5

FRONT PANEL ASSEMBLY. A22

ok, rex | DESCRIPTION lezsocxno.] . | wrmvo. |
I ; | |
| 422 | Front Panel Asey 10030083 |cusbman |
| i
|  capacrToRs |
o { natca, 18008, % S0v 10020021 (Elmen | Dyas-F-1817 i
Foly, 687, 410%, 1007 1008-0035  [Flectrocube | 628B1CO9MKE i
R e 10050014 [Exie | 5855-505-Y500-509Z |
| cors | |
u RE Choke, 104H, £10% 15850016 |Delevan | 1507-06
N |
| CONNECTORS |
a1 BNC Type Bullhead 2636-0010  |ings | xers-a
{2 BNC Tye Bulkhead 2536-0010  |Kings ECr9-35
8] BNC Type Bulkhead 2536-0010  IXings KC78-35
3 BNC Type Bullhead 28360010 (Kings KCT9-35
3 Bulkhend Feed Thru 2536-0038 |Kings KC98-54
| Lawps | |
XDSL ! Consector 20000004 |Dialoo 515-0050
e | Idicator, Red 2870-0010
| bs2 Neon L, N2 or Sauivalent 2871-0001
DSs 2570-0011
| pst 2870-0011
| s 2870-0011
| pss | zs70-0011
| DSt 2870-0011
| bss i 28700011 i
= 25700011 (Chi. Miniature | 7-7082 |
TR o i 2870-0011  {Chi. Minianre | 7-1382 !
DSt Lamp, W/1.5" Leads 2870-0011 | chi. Miniature | 77382
| METER
i m Moter Frequency, w/Bezel C2402-0018 | Cushman
i RESISTORS i
| R | Comp, 68%0, 45%, 1/4W ! Allen-Bradley | CB6833 |
| ! Bot, 2508, 410%, 2w | Sllen-Bradley | JAANOSPZSIUA i
| Rs/si0  Pot, Var, 10km, w/switch i Allon-Bradloy | JS4N045P103UA |
{ Coup, 470k0, 5%, 1/4W ! Allen-Eradley | CBATAS i
| Bs Pot, Var, 11/500k, Dual ' Alen-Bradley | WCo1400C
‘ Re/Sie Pt 2.5 w08, LW, wewih | 1meooss oTs Geszt i
Mot use i |
| B8 Not Used | |
| & | Not Used !
[ R0 |t Usea - |
‘ Bl ot aed ! i |
| mi2 iP/0ss ! i
! { swircres ; |
| s | Rotary £ pole, 7 position | 1851-0039  |Cushman |
| sz }mms pole, 10 position | 1831-0058  |Cushmen |
| s | Rotazy 4 pole, 10 position | 1851-0027  |Cushman |
s ‘xom, 4 Fole, 10 position 18510027 | Cusbmaan
S5 Rotary 4 pole, 10 position 1851-0027 | Cushaen

Seormonsans o .



CMCES

FRONT PANEL ASSEMBLY (cont). A2Z

CKT. RER. DESCRIPTION CE sTOCK NO. MFR. MFR. NO.
s Botary 4 pole, 10 position 1851-0027 | Cushman
57 Lever, 1851-0016 | Cushmen
SRz | v, Fomstion, w/oot 1851-0025 | Cushman
59 4pele; 2 position, Shortiog 1851-0022 | Cemtralab Pa-1010
si0 »/0
s Taggle. SPDT, w/mtg baw. 1850-0008 | C&K Comp. | | 7101
s12 Rotary 2 pole, 3 position 1851-0073 | Cushman
s13 Relay, Turn Indicator, -64, 12V 1315-0006 | Signal Stat 11571
s14 P/0Ts
TERMINAL BOARD "
TBL Tiepoint, Miniature, § Pin 1760-0012 | Smith 1157
TB2 Terminal Board 1760-0014 | Cushman
TB3 Terminai Board 1760-0014 | Cushman
TB4 Terminal Board 1760-0014 | Cushman
TBs Torminat Boerd 1780-0014 | Cushman
B8 Terminal Board 17600014 | Cushman

Seormaese 695
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CDMGE-5

REAR PANEL ASSEMBLY. A2

[z ot roo, soar [N -
! camacrrors
g e
c2 | Cer, 2200pF, +20%, 8 KV 1005-0098 | Sprague B0GA-D22
R i st oo
;cons
En Choke, 100uH, #20%, 2 amp 1585-0040 Miller ? B-6021
L2 | Choke, 100uH, 420%, 2 amp 1585-0040 Miller B-6021
TFL 1 amp, Slo Blo, 3AG 1955-0006 Littlafuse 3AG-313001
TE MBI e et
' | TERMINAL BOARD
| e Tiepoint, 7 pix, #55C 1760-0018  |Cinch Jones | #55C
‘ ‘
! I massronszn
B Tostornen, pones oreeoo0s | cushan
R v s WEn |Summ

6-101/6-102
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POSITIVE AND NEGATIVE BYMBOLI ARE MARKED
® voLnEa -
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SE£L£ ScHEMATIC !
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azd g0 2t
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@———————————= A2¢ J10-8

<1 ~oT useo

Figure 6-22, Wiring Diagram, Rear Panel. A23
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MAIN CHASSIS ASSEMBLY, A24

oM CES T

6-105/6-106

| |
a2 Matn Sssembly | 10170023 |Cushmen |
Matn Chassle Assembly | 70070017 | Cushman
|
caraciron |
a1 Ger, .05uF, 00 -20, 25V | 10050014 |Exte 5855-505-Y500-5037
e { Cex, 05T, 480 ~20%, 257 | oot [zie 5865-505-TEU0-503%
1 CONNEGTORS ‘ |
a1 | 22 pin 2535-0018 | Viing 2511 |
n 22 pin 5350018 [Viking 2vKeS1I-L
7 2 pin 2535-001 | Viking 2vEz2111
b 22 pin Z535-001  |Viking VK221
b 22 pin 2535-0018  (Viking V228111
5 »in [Viking 2vEz2811-1
bt 22 Contact, 44 pin | [Viking FVK2D/11,
] 2 pin | [Viking VK281
i 22 pin. | viking 11
o 22 pin | Viking | aVKaSI-L
1 22 Contact, 44 pin 2535-0023 | Viking 2VE22D/1-1
nz i
s
s i
s 22 Contact, 44 pin | 2535-0023  [Viking 2vi22D/1-1
ns , 22 pin | zs5-0018  [Viking vi22811-1
nr 24 pin femele 2635-0020 | Amphenol 25-190-34
18 24 pin fomale 2535-0020 | Amphenol 25-190-24
e 2536-0039  |Specialty Co | 286140~
320 Phug, 7 pin male 25350008 | Amphenol TEY
52 Yot vaed
322 Commector 6 pin mini plug housing 2535-0043 | Mo R03-06-1061
Pin, Female, contact crimp (5) 41530006 | Molex 1561TL
Extender, P. C. Board Assy 17800085 | Cushman
CONNECTORS i
22 Contact, 44 terminal, Dovble row | 2536-0023  [Viking ZVK2ID/1-1
51 Speaker, 3" x 5", 22 ohm 1715-0003 | Quam 6248
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Figure 6-23. Interconnection Diagram,

Main Chassis.
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CENTER PLATE ASSEMBLY. A25

o1 cE-5

| CKT. REE. DESCRIPTION CE STOCK NO. MFR. MFR. NO.
LA Plate Assy, Center 7013-1008 | Cushman H
c1 Var, .5-18pF, 750V JFD Elec. | vegesia
CONNECTOR i
s, o emm e || e
— "
QL Si, NPN, 2N3054 ! 1271-0001 RCA 2M3054
Q2 8i, NPN, 2N3054 12710001 RCA 2N3054

6-109/6-110




- : _i
AZ4010-7— ]| Az4J2-2/ ‘
. » i : -
e O S o N N - 9
N (7 b -
PIZN72 — P c3 | el I =z s A24U4-15
AZ4J/0-3 - A9 y | RF MIXERS & I.F. AWPLIRIERS (g)’i—““ 2 pe=poo A2404-13
9= R P i
pztuz-tpa—] (5 Y6-00-50-33 Wiz XIO MATIPLIER | i (& 3 === AZ4U9-18
c2 v2 i P2 - = ’ 1600 pf
g v
' : ..5 9FL} 5 N~V I |
Lo | : -, O} .
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o/ Q) A i3oopt _
AZ4I10-22 — | I | 5 e az44/8-&
o | (g)—l— 8 ____EE tecorf |  A24TBZ-&
A249/0-20 AZ41419 - (5 A10 ! (g»-{—— 7 f— A24782-2
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I | e
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NOTE:
1. RESISTORS - 1/4W., 5% VALUES IK OHMS UNLESS OTHERWISE NOTED.
2. CAPACITORS ~ VALUES IN pF UNLESS OTHERWISE NOTED.

3. INDUCTORS — VALUES IN uH UNLESS OTHERVISE NOTED.

%, °FACTORY SELECT. TYPICAL VALUE SHOWN.

S. ALL VOLTAGES ARE DC UNLESS OTHERWISE NOTED.

Figure 6-24. Interconnection Diagram,
Center Plate. A25
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CMCE-5

20 4B PAD ASSEMBLY

== oo [somomo] won | wemee ]
] I - [ | T
| Pad Assembly - 2048 7040-0032 | Cushman H |
i | '
i |
|| commomes | | ‘
P BNC Recp. w/mig haw | 2536-0010 | Kings | xero-as i
FUSE 1 H i
[ | Puse, 1/s2 amp ‘ 1965-0005 | Buss ‘ GFA1/32 !
: RESETORS ! |
P Comp, 620, 45%, 1/4W | 2066-6205 | allen-Bradley | cBa20s
[ Comp, 22001, 5%, 1/4% | 20862215 |Alen-Bradley | Cmazs
| Bs Comp, 620, 46%, 1/4W | 1066-6205 | ATlen-Bradley | CBzals

seoamonae 6-113/6-114



CIMC

X
/
"
22 £ S N
pr zzo 132 A
TO SIGNAL GEN. OUT, O JO TRANSCEIVER
(INPUT) V43 ~3 f (ourPuT)
62 %2 L
NOTE =

L. RESISTORS - L/4W, 5% VALUES IN OHMS UNLESS OTHERWISE NOTED.
2. CAPACITORS = VALUES IN uF UNLESS OTHERWISE NOTED.

3. INDUCTORS = VALUES IN uH UNLESS OTHEAWISE NOTED.

9. “FACTORY SELECT, TYPICAL VALUE SHOWN.

S+ ALL VOLTAGES ARE DC UNLESS OTHERWISE NOTED.

Figure 6-25, 20 dB Pad Assembly
6-115/6-116



OUTPUT ATTENUATOR. A20

CKT. REF. DESCRIPTION CESTOCKNO.|  MFR, MFR. NO.
420 Output Attennator :
2.C. Board Assy. 70010257 | Cushemsn i
P.C. Board yis0-0861 | Cushznan
CAPACITORS |
c1 Min, 1000pF, *10%, 100V |grie 8121-100-W3R~102K
2 i Yoorer, ok, 1007 {Erie 8121-100-W5R-102K
3 Min, lmwpr +10%, 100V |Erie 8121-100-W5R=102K
Ci Min, 1 0%, 1007, Eric | BI21-100-WSR-102K
s Nin, 0000k, 2108, 100y 10050082 |Erie | S121-100-WSR-1025
ce Min, 10005, 108, 1007 10050081 |mxie | B121-100-WoR-102K
cr Min; 1000pF, 2108, 1007 10050081 |grie 6121-100-WSR-102
cs n, 1000pF, 4105, 100V 10050081 {Brie 121-100-W5R-102C
s ia, 100057, 205, 1009 1005-0081  {Erie 8121-100-W5R-102K
fretirout ol 1002-0017  Ebmenco DM15-C-120]
o, 1047, 210%, 20 0007 iKemet ez
Cer, o1uT, +s0-208,, 257 1005-0013  (Exlo 5835-512-750-102
Mica, 106F, +3%, soov | 1002-0016  Elmenco -C-
b 1002-0015  'Elmenco DA15-E-3907
UoiaE, S50, 1007 10050100 jErie £121-100-851-103M
Cor, Min, .0LuF, 208, 2009 1005-0100  {Erie £121-100-651-103M
Cer, o, o0y 10050100 Erie 8121-100-651-1030
Cer, Min, . 01xF, D“h, 100V 1005-0100 Erie 6121-100-§51-103M
Tani, 104, 4108, 20010007 {Kemet | K10G20K
Conr O, Ssahon, asv 005-0014  {Enie $855-503-Y500-3032
21 TFeedtbru, 10000F, 208, 500V 1005-0008 {Eri 357-001-X5U0-102M
c22 TFeedthru, 1000pF, Jﬁ, aUOV 1005-0008 iErie 357-001-X500-102M
cz3 00V !Erie 357-001-X500-102M
cat %, s00v Erie 72001 -X5U0-L02M
c2s Feedtaru, 1000pF, 20%, 500V Exie 357001 -X5U0- 102
26 Feedtra, 1000pT, <208, 500V Erte 357-001-X500-102
cer Cer, 22058, Erie 8101-A100-W5R-221K
cois
1 Adr Core, 8 turms 15960076 iCustman
X iz Cove, 3 wms 15060076 Cushman |
L R Ghoke, 2 1/2 turns, Wide Bond 13860003 | vrz020/48
s RF Choke, 1004, 46%, Molded | 1383-0017 { 153776
s RF Choke, 2 1/2 fums, Wide Bond | 1586-0003 | vK20020/43
L6 RF Choke, 1004H, 5%, Molded 1585-0017 | 183
i RF Choke, 2 1/2 furns, Wide Bond 15360003 | vK20020/45
s RF Choke, 1004, 5%, Molded 15850017 { 153776
moDES {
CR1 Si, 1pF, Pin Switching | 1281-0050  [Motorola | MpN 8401
cre S, 1pF, Pin Switching | 126150050 [otorola | MBN 340l
CR3 8i, 1pF, Pin Switching ! 1281-0050 Motorola MPN 3401
crs Si. IpF, Pin Switohing 12610050 Motarola MPN 3301
Grs §i, 15F, Pin Switching LEIG030 Qolorola | MPN San
i ;
cre S, 1pF, Pin Swits 12910050 browrols | ey 2401
CR7 Si, 10F, Pin Switoaing 12810050 Motorola | MPN 2401
cr8 51, IpF, Pin Switobing 1281-0050  Motorols PN 3801
cre 51, Pin, HP4-3080 [ 128100055 [BPA | HPa 3080
CR10 | i) Pin, HPA-3080 | 12310085 [mPA EPA 3080
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OUTPUT ATTENUATOR. AZ20 (cont.)

{ckr REE |

"

CmM CE-5

DESCRIPTION

S, Pla, HPA-3080
Si, Pin, HPA-3080

Si, Signal, 75 PIV, DO-T oke.
1, Signal, 75 PIV, DO-7 pkg.
Hot Carrier, HPA-2600
Fuse
1/32 Amp/125V Sub-Min, Fast-Blo
INTEGRATED CIRCUITS
16 B Gamn, ATF419
& pin High Pexformance Op-ampl
RESISTORS
Gomp, 8.3 455, 1/
omp, 3.3k, 5%, 1;4‘71

Metal Film, 61,50, 4%, 1/10W
Metal Film, 25»{1 A%, 1/8W

) il 61,50, 2%, 1/20%

Conp, 3.5, 5%,
Siee i 6188, .w.;, yaow

Comp, 3. 3k, 45%,
Comp, 3.3k, 4%, L/AW

Comp, 1.2%, 158, V4w
Comp, 1008, 15%, 1/4W
Comp, 1k, £5%, 1/4W

Comp, 1.8k, =%, 1/4W
Comp, 1008, <5%, 1/4W

c
C

oty S0k, <50%, 1/2W
Comp, 4.8k, 5%, 1/4W

Cot, 1k, 8, 1/4%
Pot, 10k, 4205, 1/2W

Comp, 15k, +5%, 1/4W

T
[msrockro.|  mrn. | wrmo.
i ‘ “
1281-0055  |HPA | Hpa 3080
| 12si-0088 | mEPA | Hpa 3080
| 1281-0013 Teledyne } 13064
| Hpioois | Tdedyme - | waoes
‘ 12s3-0001  (BPA | 5pazs00
|
| 1550005 | Buss
‘, 220008 |mpores
s [ne B
| !
i i
| 108s-3025

1066-3325
1066-1825
1075-0007
1075-0047
1075-0007
1066-3325
1066-3325
1066-1515

066-3000K
10868205

1066-1225
1065-1015
10s5-1028

1061
losecrots

1066-1535
1066-3325
1203-0055
1086-4525
1066-1535
1203-0061
Los1025
066

frivad

| Anen-prattey
AVlen-Bxﬂdl oy

Allen-Bradley
[Bae

Dale

\Mlen-smdley

S Bradey
Auen.x ey
fasris
st
Dl

Dale
pale
‘Allen-Bradiey

Allen-Bradiey
‘Allen-Bradley

imlnn—snﬂley
{Allen-Bradley
{aTlen- Brudley
‘allen-B:

AAliea-Bradey
lasten-Bradley

Jlen-Bradley
[ATlen-Bradley

lAllenBradley
‘Allen-Bradley
Bourns

|Allen-Bradley
lallen-Bradley
Bourns

lAlLen-Bradley
[len-Bradley
Allen-Bradiey

33925

| MF-1/10-T2
MFF-1/8-TL

| cB1535

Sevtmananey

8-118



o D CE-5

OUTF™ ATTENUATOR.. A20 (co:

| MFR, NO.

sy Josmoeie] e

REL | Comp, 1000, 5%, 1/aw 10561015 {Allen-Bradley | cB1015
B2 | Compl ok b, ey | 10661035  [allen y | CBl035
Rd3 Comp, 5.1k, 25%, 1/4W | 10665125 |Allen-Bradiey | CB5izs
Ri4 | Pot, 20k, 320%, 1/2w | 1203-0055  |Bourns 3339H-1-208

[ R | Cumy mn ‘s%. 1/4w 106-1015 {allen-Bradley | CBI0LS

| e 1066-1035 | Allen-radley | cB1033
R | 1203-0058  [Bourns | 3359m-1-509

[ me ! | 1088102 sl oty |

| Rs 1205-0061 |
R50 H 1066-4325 \Anen-Bmﬂay
w1 | 12030081 Bou
RS2 | 1068-103 iAllen-Bradley

[ oms | { 2086-2025  {allen-Bratiey

-l s 1086-4825  Allen-Bradiey

| ®ss Pot, 10k, £30%, 1/2% | 1203-0060  (Bourns R

{ORss | comp, 1k, s, aw 106-1535  |Allen-Bradley | cB1sas

| TRavssTORS |

[ | 213004 1212-0032  Inotorola 23904

] 2N3904 12720032 Mot 2N3804
Q@ 2N3904 121270082 Motorota 2Ns904
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SECTION 1

GENERAL DESCRIPTION

CUSHMAN INSTRUCTION MANUAL
INTRODUCTION
101 The Cushmen OF-5 Communications moni-

accuzately messires th froguenty of

s output of T or 43 transmmiters.

of meacurement 1o from 20 M fo 519,536 Mz,

T cigo messures the froquency davationaf e wodu-

Iated oupa ofthess 7 2 uaing the
O g b s pesooninge o bt v

Freoran

1.02  The CE-5 functions as 2 algnal generator

external modulation may be applied stmultancously.

103 In the IF Frequencies mode slguals from

ilable at a separ=

104 the generator mode the CE-5 m:

allgn and check the seneltivlty of
recelvers. Slnoe both internal and exterpal modu-
Tation may be used simultaneously oF several ex:
ternal modulating frequenc ay an

cies may be summed tnd
used to modulate the output, the instrument may be

of the sigual wih referanc o the ain
oy The ascuracy now will be ihe aocuracy of th
CE-5 Master Oselllator cryatal {requency 5 the 8o~
curacy of

GENERAL DESCRIPTION

9 The CE-5 ls 3 speciallzed VEF/UHF super-
e receiver. t o transmitier
¢an be monliorsd for corvect o cartior Tesueney 408
amount of modulston deviation. The usslpued trans-
equency s "dizled " and th

T et Teegeaney ok he oeeuan shonat s o
pared with an internally generated sterdard. Thl
Standard ts the local-oscillator (LO) frequency.

1.07  When the neoming signal is of sulficient
amplitude, a reque:
setivated a3 metex shovs he
slgned carrier frequency and the a
Tier ecmency. Diacaimimator cireaits are s
Fursed on which provide an Indioation (on & Devie-
ion Motor or Osei loseope) of freuency deviation.
1.08  The CE-S must be perated with either a
Cushnan Mgdel 301 Oscilloscope or a Model
502 Deviation Mete Inserted into the left-hand plug~
broad

plug-ins in the ight hand compartment.

The fucomiag sigual is received at he ea-

etz ‘bove o below the
disied tn Sreque

330 The finst [F sigual is mined wih ¢ sitle
StHz s(gaal from the Master Oseillator
a0 o sl oAl il it 2 froquency
of 100 kHz = carrier frequency exzor. Th error
s Getaoted s Siaplayed o tho FREQUENCY metor.
111 The second IF signal is also demodulated
3 the resullant audio frequency signal is

deviation present due o the modulation on the re-

celved carrier.

112 I the Signal Generator mode the LO s used
o that ihe output Irequency Wi

Gated In frequeney. Tuls 1

internally gonerated 1 iz siaat o
raat odros, o both may be eed togetber.

Too level of ¥, 431 o
% i omates £y s n(lenu:lnrs

aorsica 1o el iames

0.1 s0g 100 microvolts 20 dB fixed nmn-

ch io supplied wich the Instrume.

o s e e Aoy o poion,

approxicaately 10 s move signal (s avaiable



withoue the pad. 4 fuso ls Included in the signel
generator and in the 20 4B pad to protect the sigr
ST emarator mirer fronm ascideokel vasioad:

114 IF Frequencies are also avallable

her harmonics ave slos pres-

ent n this signal and ate avallable for use.

nection 1o the out e ot 7 omit o
Hecor: Dha tivek 8al dight must be placed 1 e

T5 position to obtain thess frequencies.

335 The mmbors wat (udloste the dicled-tn

s well as the
texistics of the available plug-In accessories.
ACCESSORIES
116 TWo types of accessories ave available
for use with the GE-5. Units that plug
iniotho Monitor dag obtain oporaliog pover from
it &

ing
it, and ltems furnished with the Monitor but xot
hegral parts of it

117 Plg-la Units

118 Anopening In the left-hand part of the
Monitor ot ganel, ascerts eltber the
Model 301 Ogellioscope or the M De-
o Mook, (o' s b ot e mv e
used to provide FM doviation measurements
shmilar opening n t right-hand part of the front
pape] accepts 2 Model 303 Broadband Mixer,
Siosel 315 AM Monitor, or one of the presently
available RF Preselectors.

The Mods! 303 Broadbuzd Miser o ueat

same way for monitoring transmitiers many miles

C1M CE-5

distant. The Preselectors are also equipped with
broat E:

el 313 bes all fhe capbilites of
the Model 303 and in addition it can moy
siguals. I: displays the percentage of R foa0%)
i elther the Monitor or Slgnal Geverator modes.
1.20 The Model 301 Osolllogcope permits visual
examination of the exact modulation of the
ransmitter carrier. Unbs modulaton,
vowes susgly pulses, unsual oipph other
problems arc Immedistely spprent a0 o s
Priste ropairs The on1 bas
o utomatt syas cireut sm-um o Tound
laboratory ipatruments cope graticdl Is
callorsted to show doviation on aay o
ange: T L heina o e
front S net permii vas of axtoraal vortica [mts
mal siguas

Osotlloscope can also
it v suement and Qlsoriminatox alignment,
as described fn the Model 301 wanual.

121 The Modsl 302 T Doviation Metar provides
anges:
2 s pouk i it fsches

ultaneous me
observations of deviation (a separate oscilloscope,

B0t 2 Model 301, must be used).
122 Awdliary lems
1.23 Two major auriliary items are supplied

T
with the [nstrument: a telescoping antenpa,

‘antemna (s
e use of the 20 dB fixed attenuato
Seotion 5. 130
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Table 1-1. CE-5 Monitor,
ITEM CHARACTERISTICS
RF SIGNAL GENERATION
FREQUENCY
Range 20-519. 999 Mz
Resalution 1000 52
Accuracy 0.00001% + Time Bese
LEVEL
Range 014V to 1004V RMS, after external 20 dB
attenuator
Accuracy 43 4B st 1004V RMS output from external
4B attenvator
Dial Attenuator 1248
Step Attenuator s2dB
OUTPUT IMPEDANCE 502 Nominal
MODULATION
21
I
Frequency 1000 Hz
Devlat 010 25 Kz min.
Distostion, Destatia (s the reoge
3.3 o 1 26 max.
External
Freq 100 Kz to 20 kiiz

(For optimum performance the sum of
the mosulatiog (reguency and doviation,
[n kHz, should not excesd 45)
Taput Tmpedance

Stmultaneous
Frequency

am

Internal

Eredquency

Distortion

30% modulation

80% modulation
External

Frequency

Frequency
Tesotution
o

Sensttiviey

IF SIGNAL GENERATION
Frequency
Raoge

Accuracy

5009 nominal

External tone 100 Hz to 20 kHz, and
internal tone 1000 Hz

1000 Hz
0 1o 80% min.
5% max.

10% max.

100 Ha to 20 itz

20-519. 999 MHz

50 B
0.00002% + Time B
See plug-(n specifications

1 Kaz-3. 9999 1
et A —

0.00002%  Time Base

seorsazier -3
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rTEM

200 kiiz 1.

utput Level
10z Output

Level

Distortion
TIME BASE

Aging

Oven Wazm-up Time

POWER REQUIREMENTS

DIMENSIONS
WEIGHT

Less Plug-ins
With Plug-ins
ENVIRONMENTAL
Temporature, operating
Temperatre, siorage
umidity
\1bxz.1an

e

BRIEF PLUG-IN SPECIFICATIONS

0 10 1 volt nominal into 6008 11 0-4 MHz
mode
5 volt nominal iato 6000 in 4-0 MHz mode

100mY RMS min. into 10k2 min. losd
impedance

19 p-p nominal toto 6000
<25

n

§ 1077/ Mootk mas. (5 month average)
6310

Less than 25 min, fzom 25°C 1o 1x 10
Less than 25 mia, from 0°C 0 1x 10 ©
115V +10% AC, 50-400 Hz, 75 Watts max.
(Factory option avatlable for 230V +10%
AC, 50-400 Hz.)

12 1/4" High x 13" Wide X 18 1/2" Deep

31 Ibs. (Approx. )
38 Ios. {Approx. )

C 1o 55°C
45C 0 15T

RH,
105 CPS, m" o-p amplitude
4 Benan di

o0 i, Non-operative
150500 Fi Speratie

Model 5014 Osailloseope Plug-in
Deviation Measurement Sccuracy
External Inputs

External Vertieal seasts
Ertormal Feeducncy Responbe {5 dB)

5%, wll scale in three ranges:
25 K 2, 15,0 KBz
Vertieal i Horiaontal

mv, 20V, 00mV per division 45%

Model 302 Deviation Meter Plug-in

Accuracy of Measurements

24% full scale in three ranges:
o-2. 25 kHz

Model 303 Broadband Mixer Plug-in
Frequency Coverage
Nominal Input Impedance
Basiwidth (3 4B)

Broad
Narrow
Sensitivity: Less than

20-1000 MHz.

75 ksiz
13,5 kitz
10mv.




CnM OE-5

o [ T ——
PES—— socets0s | ot e
Fresency Coveraso o | oo
o o epsdance Ep g
Ere ot
Broad o5 s
e S aE
senstry. 1433 than 20 microvats | 20 miorovoes
oaer s} vt s
Froency Covorage a0 | o
Somina gt Empodane B e 0 oms
Hertiots
Broad w5 o5
Farsor S b
Sesiiiy, Zass then 20 microvats | 20 mierevots
R ey
Seasise iy sor
roauency Coversgs e e,
fesciey Kot il o
i
Broad s e T
Nerm i B
e — 20 miorovlts | 1 mierovets

Model 313 AM Monttor

Frequency Cove

20-1000 Mz
0-100%

Input Imps 50 obums.
o aB)
road 100 kiiz
Naveon 2 kilz
Sensitivity
50-90 M7 10 my.
950-1000 M 20 my
20-30 MHz with CE-5, CE-6 10 my.
20-50 MHz with GE-3, C5-7 50 mv
Model 330 Wattmeter/Duslexer Tester
Wattmeter/Duplexer Tester
Frequency Coverage 20-1000 1Hz
Power Range 1-25 watts

Acouracy
Broadband Section
Frequency Coverage
Nomnal foput Tmpeaance
Bandi

Broad

Narrow
Sensitivity: Less than

245 reading plus 1% ful seale

20-1000 MHz
50 obms

100 kiz
22 k2
10 mv
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SECTION 2
INSTALLATION

UNPACKING AND INSPECTION

e e et el e Slcompn
s Monltor inspect the pacl
and the lnslnmeut for signs of possible shippmg

sured separately, with the insurance company.
ENVIRONMENTAL REQUIREMENTS
2.02 Temperature

203 The CE-5 s deslgusa to operale bewesn

and ~55°C (amblont). Espeotally In
the 1ol Sheee tompnrabures cin can sty be ex-
ceeded; for instauce, the (nternal tempeTature
G1's closed automabite runk may sxcocd 130°C
during summer daylight hours.

Do not block the et ventising lowvers. Bx

ceeding the upper or lower o 1imi

for ¢standod pariods may ot Sesalt n notisessle
, but may cauge poor

Periofmanss or astusl ma Humcrlonteg.

201 RF Fields

Whize extosmely bigh RY rasation flelds.
exist (such a5 when the CE-5 is used

o transentan the e 1ecoopint smserms Shonie e
pusbed down £o reduce pickup. Where mauy bigh-
pover rausmitrs aze in uss adjoent-chanel
stastesssoefuiyeletvex\enced i

mitters are opert it 90 iz o eacb athex
In such csass. e SELEGTIVITY s

Model 305 Shser thonid ve piaa
the SHARP posmen If satisfactory measure-
ments can stil made, direct connectio
e the Wknemiien to e sroutioces o T
'E-5 via en R atlenvator may be requl
contact Cushman Electronics for further informa-
RP

quaroy plus the frequency devisiton, in kiz, i
less than 11T the WIDE postin this urs
may be a5 much 25 33.)

POWER REQUIREMENTS

2.06  The CE-5 operates from a 115 voit (+10%)
50 to 400 Bz AC source. Power consump-

tion o 75 watts, 1530V AC operation is dusired
rder

z:m ot nzystn! ‘oven and the necessary w!
changes.

WARM-UP REQUIREMENTS

2.07  The accuracy of CE~5 measurements de-

pends on maintaining the master-osillator

cxystal a¢ 2 constan! temperature. T (s done by

ottty ool oven whih cegsixes
hoa

2 25 minute warm-up peried prior
Stoned oL tamperarires down 1o 0+C, i 1> 4 minutes
is Tequired for warmeup. Proportionately more

cise measurements Within seconds aftex the Instru-
ot is turned on.

PREPARATION FOR RESHIPMEN

ment before returning an strument

2,09 The ollowing is a general gulde for re—
packaging the instrument for shipmeat.

NOTE

If the instrument is to be shipped, attach
2 1ag 0 the Instrument dentifylag the
owner and showing the Tetura address.

In any correspondence, always ideotify
the instrument by modsl mumber a0
cerial number,

2.10  If the original container is to be used,
proceed as follows:

(1) Place the instrument n the original
contatner. (I the origlnal contairer is pot
available, one can be purchased from Cush-
man Electronics. )

el
sealed with strong.
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Figure -1, Auwiliary ltems Furnished With CE-5

Table 2-1. Awsiliary Items Faxnished with CE-5

wEm bEsCRIPTION CUSTMAN STOOK NO. QuaiTy
1 Fuse, RF, 1/32 Amp 1955-0005 2
: Thres prong/tsn prorg AC
Plog Anapeer a535-0001 1
s Estractor, 2. C. Board s875-0036 1
. Extonder Board To01-0024 1
s 20-48 Fixod Attonuator
Atapter Cutie Assembly Tos0-0032 1
B RF Cable Assembly ro32-s001-01 1
v Asanna Assembly Toso-0019 vy
f Manust, CE-5 sso1-0034 1
i Pront Cover T005-0028 1

sesrmpoan 22
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2,11 If the original container {5 not used, pro- 213 Cushman Electronics repair service is also
‘ceed as follows: available at the following service centers
@ Weap i tustrument 2 plastic o heavy
paper before placiug i an inner con- Anderson Associates
tamer. 2220 Bellne R
ton, Texas 75006
(2)  Place packing material avound all sides Telesmone: B iacion
of the instrument,
61 Place the snstrument and imver ontatnor B. C. 8, Assoctates, Tnc.
in a heavy carton or wooden box ane 940 North Fern Creek Av&m\e
seal with strong tape or metel baads. Orlando, Florida 325
Telephore: (05 e
(4} Mark the shipping container:
CATE ELECTRONIC RS TRENT
"FRAGILE! B, 0.5 dssochates, tnc.
120 Boaman Pl
SERVICE OR REPAIR Tih Carotine 27405
rtwiveighit vy
212 In the event tat fastory servios or repai
s to be required, contactthe Cushman
memomcs Cus omer Sexvice Department for further Ossman Instruments Service Corp.
ation or to make arrangements for ship- 6666 Old Collamer Road
meat to the faciory o o a Seveice Ceater.  The b Bast Syracuse, New York 13057
tory address is: Teleptone: (315) 4371245
Custman Electronics, Ine.
Gustomer Sorvice Department Reshal Associate, Inc.
830 Stewart D 212 West University Drt
Sunmyvale, Camforzia 84086 Arlivgon etghts, Ilhnms 0004
-~ Telephons: (108 7993760 Telepl 87660

seo1monzan
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SECTION 3
OPERATION ‘

GENERAL INFORMATION
501 Tho odel CB-6 may be opersted i ons of
threo modes: Mosltor (freqtercy and devl-
ation measurement) = 9 Sigaal Gen-
exatton, 17 2 Audto frequency gomeration. The
ol eateaita by e rllos il
located in the center third mode
it v, o maont et dighs swich
(arthast Tot) o th Freqisney Selactor avicles,

hen i€ 15 12 the IF poslt

.02

In the MONITOR position of the funcion
switoh, the incomb
he ANT.

ATION teter of the Mode
A on e of the Model 303 Opeilopeoper thchf
ever is used. A bullt-in speaker makes the
Ietlon on the Incoming carrier audible. Level is
adjusted by the SPEAKER VOLUME control.
2.03 Inthe SIG. GEN. positions of the funotion
ewlich, tho desired troguency 1s alao disled
Inwith the i Froquency Selector kaobs, The
arated signal (AM/CW oF T3 is svallable o e
SIGNAL CEN. OUT comnector, A precision stten=
Qio1, 0to10,

oamteres s mogaating o
avalizble o7, an exterual modulsting sxgnzx canbe
used, or rnal 4nd external mod ‘may
e Nasalaiallmesmty’ oot of & deviznon
of the modulation on this generated signal can bo
VIATION mater o on the Oseil-
Tevel Is adjusted with the MOD
4D control.
3.04 In the AM/CW position the ouput is CW, If
50 odlarizg tone |= soplied intexnal
1 iz source may be used to modulals the oblput

or an external signal connected to the EXT MOD
Commetor.  Both nternal and external modulation
mey bo used oimultanccusly if Gesired. Level s

adjisted with the MOD ADJ cont
3.05  When audlo or IF signal generation is de-
sived, the first and second (from the left)
frequency selectors must be used.

first koob brings into view the mumbers 0-S, or the

letters IF. To prepare the Instrunent for audia ox

= lovel Lt adjastod with he adia-
T TV somrol.

TRONT PANEL CONTROLS

2.06 The front panel controls, displays, and
connectors shown e 1-1 are listed
In Table 31, elow the FREQUENCY

ignal geveratton is called the Function
e o e

\nobe in & row just below the froquency displey

tndow are used to dlsl In a freqiency. They axe
referred ta as the Frequency Selectors. Operating
controls for the plug-in willa are described in the
Instraction books for the
TURN ON AND WARM UP.

3.07 ord inbo an AC power ont-

,, 5016 400

Plug the power c
and b
noft ewon on the

et 208,
T by m

e A

Allow the CE-5 10 waxm up fox woroxi.
Instrument has

asive bolow “32°F, wddl-

to bring lnstroment up to op=

e woeaitatire e/ ageie

FREQUENCY DEVIATION MEASUREMENT

3.09] 1n the followizg procsdies e st

Cin s sither 2 Model 303

Model 302 Deviation Meter must
left hand opening of the CE-3.

plugged (nto the



Table 3-1. Operating Controls end Comnsctors
CONTROL OR

o cE-5

FONCTION

FREQUENCY Meter

KHZ 1.8, S, 15
SIGNAL LEVEL Indicator Light
‘Functlon Switch

cAL

MONTOR

SIG GEN AM/CW.

SIG GEN P

OVEN ON Indicator Light

UNLOCKED Indicator Light

Mz, Frequeney Selectors

100 KHz IF OUTPUT connector

IF FREQUENCIES

IF LEVEL

0-4 MHz

Indicates received signal error, above of below’
the disled in frequency, in kHz:

Rango swich for FREQUENCY meter. ndicates
full seale ranges tn MONITOR mode orly.
o oo i a8 s omie n CaL or
SIG GEN AM/CW RANGE 1§ 41.5 kiiz only.

gats when a received signal 15 strong enough
for rellablo meseuzemerts, 13 MONITOR mede:

. Function swilgh positions has no signif-
\Gance with rogard 1o Sighdl level.

FREQUENCY meter Ls zeroed with the inner
knob of the Functlon gwitch. FREQUENCY meter|
range 15 automatically £1.5 kiz.

Becelve-Monitor operation, Both carrier fre-

‘quency and FM deviation may be measured.

With ods! 313 plug-tn A3 Seroeniage of
julation may be measured.

Sigual Genorator operation. Ouput frequescy
is ho same as the dlsled in frequeney.

when neither ntomat mpdlatton
e A wn altnor Taraal o sxtoTaal
modulating tones.

Sigual Genorator operaion. Outpit fsequency
the same as the dialed i
FREQUENCY meter reading on £ e veste.
Metor centered by FM CAL control.

On whenever power ls spplled to the instrument.

Ingtoates un uslocked coudiion 1 the Frequency
Synthesizer when lighte

Each frequency seloctor kb Is associated with
& lighted number (adicating the dlale

qeney. Nushers wil laah oft and on i
ety 1s dratod hat 1o mot within the Fazge
of the Instrument.

100 KHz & exxox of signal being recetved o
geverated. For connection 10 a Frequency
Counter 1o give greater resolution.

Finst et ide) Froquency Selactor dlal st be
Set o IF to obtain these freq

Adjusts IF outpat level. Uncalibrated.

Frequencles In the range of 1 Kz to 3.99%9 Miz
may be generated when the Frequency Selector
guitchas (other then he fisl) avo setio the
sired frequency, Decimal point sutomatically
positione




— RO MMM e

Table 3-1. Operating Controls and Comnectors  (continued)

DM CE-5

CONTROL OR CONNECTOR

FUNGTION

440 Mz

OUTPUT comneotor

SPEAKER VOLUME/PWR OFF awitch

SIGNAL GENERATOR
INT MOD/OFF ON

EXT MOD Coanector

1 KHz OUT Comector

MOD AD

FM CAL

-40 dB, X1, -20 4B, X10, 0 4B, X100

~20t0 0 4B, .1-1.0 Mierovolts

SIGNAL GEN OUT

Frequencies In the range of'4-39. 999 MHz may.

be ganexated wher the Fraquency Selocior

switches (other than the first) are s

desired frequency. Declmal point xutomaucsllv

posltioned. Theso are the teath ha:

xmv‘hilgd o\np\lt of the fundamentals of the Jovor
* harmonics are present and m:

be dsed.

IF Prequencies available at thiz comector.

Controls signal level to the Internally mounted
speaker. Controls AC power o the nstrument.
‘When in the OFF position the crystal oven only
is supplied with power.

the ON position 1 kHz modulating tone is
supplied for intornal FM or AM, When imstrument,
15 1n SIG GEN mod

Ertomal modulating sigusls, 00 K to 20 kilz,
modulate the culput whonaver they aze appled
to this conmectos ia the SIG GEN msde

The ntemally generarad 1 K modulsing tone
repa SealIon o tht oot

Adiusts Proquancy Deviston,in T mods or

entage of modulation in AM m¢

Tuancy deviation ts messuted on o Peviasion

Metex or Oseilloscope plug-ins. AM pexcentage
of modulation 15 messired with Model 314 preeeia.

Adjusis center fraquency of generated FM sigual,
Indicated on the FREQUEN ter =5 kHz

e fecuancy may be offsct wp
L8 ks for test purpos

fdgusts outyus level n 20 01 teps.  Mliplier
for microvolt settings of Varlable Attemator.

Variable gitemutor control. Ouput leve is

dings ave correct
only when 20 dB. pad vt Wi
GEN OUT connector.

Output of Signal Generator avallable at this
mmector a approximately 10 times the level
tndicated by the attenvator.




Make the following comestions and set-
tings:
Conpect an external gntenna.

oo .1
oping antenns 1s used, extend
oSt R e B o a5
wments, to approximately 18 nches for
high bisd messuzeme: uge mini-
mum length for UHF measurements.

b} Turn the function awitch to CAL.

) Adjust the tnnex kaob (part of the
fmtion ewloh) for & sero (mid-seate)
reading on the FREQUENCY s

) X the Model 301 Oscilloscope is

ASTIGMATISM numu[s or 2 shanp
trace on the ser

) Change the funotion awltch 1o the
MONITOR position.

D Dial fn the assigned frequency of the
trezemitter with the s roquency se-
lector:

©) K the trsnsmiter. | The SIGNAL.
vam ligh should com o
not, me o 15 the trans-
ek receiveu signal i¢ strong
‘Normally,
et e mxde exslly e
the CES a between 25 and 50 fct from
the radiating antenna. When & plug-in
Preselector is being used, measuroments
can be made at distances of many miles
fzom the tramsmittr, assumizg e vso
of an adequate external ax

Read the difference between trans-

Salect the appropriate,

lowest meter cange Gvih the lever vt

fust below the meter) for grestost resolu-

B O commme & aatmten to 1o

kl-u 12 GUTEUT 4nd sad 100 Kb 1 the
frequency error.

©)  Modulate the transmitter and read
the FM deviation on the FM DEVIATION
meter or the Oscilloscope. Select i
appropriate meter or scope range With

cmM cE-5

the Tange gwitoh Bz laob o
Matn, ety aver cwiten on Oeohossope).
On the osolllossope soreen, pe

AT Sanne the Eenten v Hgpm

1), Fbe Model 535 43 o o plgges
into the righ

e i 6o he commector on s iodsl
313, and perform the preceding steps ()
fheough ) Vidulaie oo ramsmiier ()

pezeentage of mod:

e 3ol 015 mator. iator zante s o-100
& modulation.

AM/CW, FM SIGNAL GENERATION
CW Signal Generation

o e e tromoney ploctor piihas
1 the desirad tronae

. Place the function switch in the AM/
CW position.

. Set INT MOD switeh to OFF.

Connect the conxlal csble and the 20

arisble ai
Toctly unless the fixed attenuator ls

€. Adjust the output level with the SIGNAL,
GENERATOR coarse and fine attenuator

controls.

Whenever a direct comnection ls

made between the CE-3
Cotver, beging oo trasscsiver Wil
age the 20 dB f temator

2 protectlve measure. A fuse ls
also installed in the output of the
Signal mixer in the OB 3.

AM Signal Generation

. Install a Model $13 AM Monitor in the

313 but perceatage of modulation cRnAOt




wonltared. )
b. Make settings as in paragraph 3,11,

¢, Zon atermal 1 ki modulaion only
set the INT MOD awitch ta

Ral should b coumeton to on EX
comector.) Adjust porcantago of modu-
lation with the MOD ADJ control

d. For external modulation only set
INT MOD gwiteh to OFF.

Adjust
modulation percentage with MOD ADJ
control.

For simultaneous Internal and extex-
541 modulation set TNT MOD swita

nect the external modulating
signal to the EXT MOD comnector, Ad-
just modulation level with the MOD ADJ
ont

FM Signal Generation

Set the frequency selector dials to
the desixed frequency.

b. Place the function switch In the PM
position.

$pSe, I MOD switol to ON if intermal
3 Xtz moduistion 5 desived.  Adfuar de-
‘viation with MOD ADJ control

d. If modulation from an external source
s desired, comnect source to EXT MOD.
I simultaveous internal and external mod-
ulation is ot desixed set INT MOD switeh
ljust level with MOD ADJ o

e neithor c. or d. set the Frequency

d, e and CAUTION note
Lo signal geveration.

NOTE

The FM CAL coutrol varies the
center frequency of the FM sig=
nal and permite testing the align-
ment and maximum sensltivity of
vecelvers. The FREQUENCY
meter is auiomatically on the

45 kHz Tavge when in the FM

oM CE-5

position regaxdless of the position
of the rangs switch.

AUDIO AND IF SIGNAL GENERATION
9+14To gonexata these frequacies get the con-
trols as foll

Rotase he first raquency pelestor (on
et side) o the

uency selecto
075, o 5, Wl P Tight remain stesdy.

B. Set the IF FREQUENCIES racge awitch
to cither 0-4 or 4-40 MHz, a3 desired.

o Diakin the dosired IF or audlo froguen
o, dbuio fresuencies below 1 s

rated; howeve: ot rememetes
il havs STIght amotats of soetdust Fo)

generated signal ig avallable at the
Eont pans] IF FREQUENIES QUTFPUT some
nector. Its level can be varied with the IF

LEVEL control.

asic output frequency range is al-
wm alervpv i A hi
Steps. When the swtch s plsced i the 4-40
Hz position, the 10th harmonic of the f
Semmrret raguamelon 1o saet oot A
nics are present also and can be used

OUT OF BAND OPERATION

3.15 siug the Broadband Mixer plug-in or
Widebund mods In a Preselecior. mont
of the Shoquondios veimess BH0 st 1050 ks
may be measured using the second harmonlcs of the
CE-S LO.

5419 The troguencies that cammot e mo
Barmonto operation st m-sm,
s%0-mio, Foorsis. Soemens M e
lonts th aboicemens s iy
i e Toso han I the mermal 20-55 Mts hama.
327 The required 10 (1) for second barmonic
perstion is the dedired reauency <10 Mtz
aivided By 3 This o Within one
of the LO (fy) bands. See trequen~
 thet st o, ated oo the Monitor 1 e re
quired 1O () frequency +10 Mz, 10 Mz
tracted if wiking 15 on fhe high side (Tasne s-z) or
10 M3z Ls added if mixing is on the low &

equency muat el wi

219 Tor example, to messure a frequency of
0 Bz, 08 10 MHo t obtaum 520 MHz
and atvide by 3 w get 310 Mz, the Tequired
Frecionts. 1 15 Sad boen stracted o 515 to




ot 600 and divided by 2 to obtain 300, that requen-
©y does ot appear in Table 8-2 and 5o could not be
bottom of the 310~

329699 LO (f5) which mixes on the high side. The
dialed in frequency then will be 510-1 = 300 MHz..

3.19 = example, for a frequency of 589
e, sa10 $79, dviged by  sals

289.5 MHz. This falls at the
559.565 haid which mings on g low
dialed in frequency will be 289.5+10

S 5o

Table 3-2. Synthesizer Frequency Relationships

CIM CE-5

hess cxamples were chosen i iustrate e &
that hare le o 1.0, & ailable for fro:

etweon 539,595 ma S10 MHa which
Would require an 1. between 288380 amd 310
MHz.

.20 To gmerste seeond
aled in frequency e me de:u'ed fre-

anency diied by 5 Srase the outpat used

is the second harmonic of the genernled requency

he attenuator calibration will not ap

n

1 Fxen Frxen Lo FREQUENCY
o1aL FREQUENCY FREQUENCY FREQUENCY | To PLUG-TH CR M3 L
seTTiG 1 2 F3 i S1oE
2o 39997 | w0 - 97599 o 0 - s HIGH
30° 79l | 40 - vea.ae o 02 63998
50 qase | 960 - +7aca9 +50 a0 - 1091939 HIGH
100 - waia | %0 - ¥7aaem 60 40 - 1palaeq Loy
B B +100 130 - 14alass HIGH
Le0 - Lpalaas | weg - 49aqes 100 130 - Jeal9% L
180 - 1mlen | we0 - 47030 per 190 - 2091939 HIGH
200 - 2190998 | %60 - w7alaw pere] 19 - 2041999 Lov
R 200 230 - 25al90 HIGH
250 - 29,999 | %60 - 479999 S 240 - Z751998 HIGH
270- 29903 | %60 - 9809 200 260 - 29,998 Low
00 319099 | %70 - 4sa.qen Zheo 310 - 32398 HIGH
320 - salaw | 420 - vaslaes “180 510 - 333909 Low
e I oo %0 - 37919 uraH
370 - 39998 | 460 - $a9.des 100 360 - 389,999
500 4131999 | 470 _ 4ge g0 a0 410 - 429,999 HigH
s2p - Walaa | 470 - yealaes pry 410 - 439,999 Lov
45D #4199 | w60 - 470909 o 460 - ¥7a0999 HIGH
470 S19.999 | 560 - sge.aa o 460 - 5092999 Lov
NOTES: 1. ALL FREUENCIES ARE TN FWZ.
20 THE LAST b DIGETS OF THE VGO, THE BALANCED MIXER, AND THE OUTPUT
WIXER FREQUENCIES ARE THE SAE AS THE LAST + DIGITS OF THE
DIALED IN FREGUENCY.

DIAL INDICATOR LIGKT REPLACEMENT

321 To change the Frequency Selector indicator
lights or the decimal point lighta, proceed
as follows:
a. Remove the plug-in tmits.

b, Remove the side covers of the CE-5,

e Remove aue or both plugein trays. 1
the center:

the bumed out light i

oy he by o one S48e moed 1o b o
moved. (The right band tray is held by
four flat head screws, The left hand

PTSIN

tray has, i addition, a epacer mounted
to the center plate, Remove the screw
from the center plate end of the spacer.)

4. Very carefully unsolder the two light
comnecting Ieads from the terminals.
ation.) Remove the Light.
. Insert anew light, with sleeving on
the comecting leads, aud solder to
the proper termin:

£ Replace the trays, side covers and
‘plug-in units,



I CE-5

SECTION 4
THEORY OF OPERATION

INTRODUCTION

4.6 This gection begins with & description of ibe

lreuli reorence series of ldeut

geveral e ecioton of e cvesall operdion of the
Monior o followsd by @ descripton ofibe froquon-
.y synthesizer. The section conoludes with & de=

o ivtion of the operation of the Individual cir-

ument are referred
roult Reforeace Series AL-A25.

502

Th oiroui o the fostr
to by

4
sembly number
and the jack number are soreened on the chassis
next to the jack connectors.

409 The compononts on stch circut board sre

sequence on that board. The
complete Wemseation of & componeat combinas the
Clrcuit Reference Series number and the board com=
nent number, For example, t

used, and obly when reference is mads to a compo~
aemi outoide that board Wil the complars ldeatiioa-
tlon be give

FUNCTIONAL DESCRIPTION

4.0 Communications Monitor s es~

ameabis Mode over a selected

, with 2 reduced sensitivily.

all Block Diagram Figure 46

4-c8] et port ool e clzgelyUn th
Mobitor is for the purpose of generating,

symbestaing wnd v:anzrolhm; the Lool Osellator

ecelve iiode the Local Osollla-

the
produce a 10 MHz Preselector IF output.

4.05 i the Sigaal Generator mode the L. O. out~

seormaazunt

sigal Is shified 10 Y045 o tat i corzesponds

Elhe frequanc disled up 2 s then used as the ot~
put freq f—equency smit is uwmphshed
by mixing ith a 10 MHz

zer and may be amplitude modulate
“made this 10 Mz sigaal s supplied by 2
VGO which i frsquency wodulaied by " fier nm in-
ternal 1 kit or esternal modulating signal, or both.
e scnior requancy 13 adhuste to tbe syuibeslasr
frequency by the froft panal FM CAL adjustment.

407 Froauncy syuhesle bogina with s stable
orysial osclistor mousted &
Leriparatios sabtolan'o e AL Eroquancies used
e entved from o compared to this sowrce Sig

ot cinen by bt

pared. in the signal gonerating made thls same

accuracy Is malatatze:

408 Signais ip e xunge of 1 0 4
leble at the [F Output comnector

when the fiTst freque"cy digit switch is placed i

the IF position. These frequencies sleg come

from the Praquency synihesizer.

4.09  Input signals are mixed with the L. O.
preselsctor to produce & 10 MEZ
IF Output. This signsl Is mixed witha 8.9
2 L. O output from tho synthesizes 1o produce
a second IF of 100 kHz. Since bot
ignals are the st et By e

o the ot ignal,
ignal In the second
iocior cizosits displey
NCY meter which i

£ o, Will sppess

F. Frequency error det
s aveor on the FREQUE
caltbrated dixectly 1 iz,

410 The modulation (FM) Is also recoversd
these cixcults and displayed sither
on the oscllloscope or deviation meter plug-in.

41 ls oteoted sad dlsplayed by bo Hodel 313
plg-in. Aulo output [s araplified aad zepro-
Sused in the speaker.

.11 Frequency Synthesizer

The Frequency Synthesizer consists of &
rystal controlled Master Osclllator

1.0.), ocked loop made up of a voliage
controlied oselilator (VCO), a Dlvide=by-N Counter
{#R0 it & phage dtector snd associaed circuis,

{etonio goneratore, multipllers aad various



413 Tho basio froquency 1s genaried by he
rystal controlled M,O. The M.O. out-

put s divided and multplied o provise wost of
ipe fsad frequencies reguired. 1 i used fox ro-
ocence I ihe ghase Loohed loops of the Progr

e o Loop which supplies e Temala~
der of the fixed frequencies and in the VCO which
provides the vartable frequency required for the
omplete coverage of the band of Local Oscillator
{L.0.) frequencies.

414 The VCO aperates at trequenslos from o
Mba. Bther 40 o7 42 MHs ls dded
x, then the out-
the vaviable part
2 ko oase requires sither

o this output o
ot e misiod by ten

he frequency dialed in on the monitor.
i 1 Sname the Seatlonchips betveen thoce
frequencies

415 For instance, f the number "123.456" ls

om cE-5

dlaled ln, 1he VO osoilates at 6. U436
Mz - adding 4 s Motz milioty

0 MHz bigher than the
150456 s ot was dated ta,

35 Whena froquency lo daled i, the VCO I3
adj in 100 Kz of the frequency

s must produce o lhs semngs of the first, second,
rosency scloctors. For the valies uaed

fryivgety iyl sa56) s s be

523000 ani 4000 Akt The abiting of il b fro

abeney sslciors propsn the SN Coer Lo the

1 YCO fre

St inst the freg

1 not sxact o the Lagt three Sigits and IF

for a fow cyeles.

gl bat oot unil hen, the +X countex produces

2100 Bz output sigaal

437 Tigure -l le & slmplified bock dsgoam
of the frequency synthesize:
hown in the phase~locked condltion md Jbere o e
N output Is represenied as being 100 H

418 For the VCO to produce @ signal with < fre-
quency of 6.3456 MHz or, 6,545,600 H:
coumtar must be 6, 345,400 pulses

Table 4-1. Synthesizer Frequency Relationships
o Fu FriE Lo FReaueNcY
FRERUENCT FREQUENSY FREAUENCY | 70 PLUG-TN 08 3 g

7 e v & B
o0 - o380 i 0 e
e S S
w0 - Zia @ n'(,u
e ey @
e ey 130 vion
P ey 130 Lov
e - 3 150 e
e ey 130 Low
prei ey 250 e
e ] 20 i
w0 - 0 200 Low
b 0 31 wign
vio - o 10 Lov
o < o 0 )
o - 0 o ‘o
0l o 0 )
w702 o 0 o
wa - o o g
P 3 s o
L. ALL FRECUENCIES sRE TN 1
3 e DS or e dco. T pawiceD DR, 410 e aumnat

HIXES FREDLENCIES ARE THE SAWE 45 THE LAST ¥ DIGITS OF T

DIALED T FRedueNCY.




per second. The counter divides this inpat by "N"

D stands lor the vasizble qusnily for whih ot
an be programmed. In the example N=63, 456 and

6,345,600463, 456=100. Thus, except for the

7557 Shoe i dicing whlck ks VEO e for

the correct frequency, the +N counter out

always 100 pulse per second or 100 Hz.

419 The 100 Hiz output of the N counter ls
hase-comparad with s sable 100 iz sig-

nal from the 1,0, When the signals have the pro-

pex phase relatioaship, this sondition le represented

By & pulse of a certaln duratlon from the Pt
tector, Each pulse is tra ot 2 vam vt
age by 'p Generator with a duration that is
proportional ts e wlath of the pulse. Each
ie sampled by the 100 H from e 21
a capacitor [s charged to the amplltude c( lhe ey
The capacitor reiaios a ortain portion o

 Shurge uod aitex 2 sulibie delay & sesom satm-

& & potential corresponding to the charge that

o cE-s

s vetalned by the first capacitor sad the
cond cepaetor weians this exack b=y
{ong a5 the o 100 Ha sigasls have-the propes /71~
phsbs relationship,  The potsuiia to which e’

2s & finetunl
preciaely the frequency required.

The VCO output [5 combined with elther &
the Balsnced Miser

4.20

signsl is foa mtex:ghby 300 10 515 Ak Fivar and

finally added or subtracted. The
{hiod Trequancy iy be zevar 55y 200 Noce a0,
0 Miic o7 obe of o etbar fout freqianctvs com-

bined wi

h 430 MH2 (o the RF mixer. See Table

1.

421 The output of the RF Mixer (which con-

Figure 4-1.

Frequency Synthesizer,

43

Simplified Block Diagram




sits of the multiplled and filtered Balanced bilser

output and the fixed frequency) Is passed through
2 pin diode switch to the mixer | F plug-in
it. See Overall Blook Disgram Figure 4-6.

Incoming RF sigual are mixed to p
10 MHz IF.

4.2 Whenthe CE-6 is used a a sipua geners-
7 M or A/ the st iz awiiohed

1o the Sigaal Generator Mixex where, 18 884101 Io

mising the Balanced Mixex outpul wilh the fixed fre-

quency, 10 MHz Is added or subtracted to

SIGNAL GEN OUT signal colneide with the dialed~

In frequency.

423 When the CE-5 Is used lo generate signals
the audio or IF

to generate audlo and IF signals. Table 4-2

Tble 42, Fremency Belationships,

Signal Geheration

shows the frequency relationships in the Frequency
Synthesizer in this case.

4.24 A 40 MHz fixed frequency is added to the
VCO output in the Balaaced Mixer when
geverating audio 2nd LF signals. The Batanced
et e xreqm—

selastors. . (Frequanelos be-

for use). When the IF FREQ]
moved i tbe 4-40 Mtz position the harmo
Sigeais rom 0.4 Mz aze enbanesd and
cun be use

nics of

425 The Fraquency Sythestzer also provides
210 MEz and & 9. 9 MHz oulpul. The 10
Mz sigual (s used for calibration s0g £3/CW
tion, The 9.9 iz stgnal is mixed with the
output of the RF plug-ip to produce the 100 kHz
cond IF frequenc;

CIRCUIT DESCRIPTION

4.2 Master Oseillator, Divider and Filters.
pos

clrcuit provides the foflowing outpats:

on CE-5

A 1 Mz signal for the Reference
Divider.

b, &S Mz sine wave for the 43.MH;
2nd 46 MHz mixet and fillers.

o A3MHZ utput for the 42 MHz
Rarmonic 5. aevato and filier:

Hz signal for dlscriminator
Aieancn o AMJON gengraton.

e 420 MHz signal for the 40 MHz mixer
and the programmable phase locked
loop. %

428 Ac shown in the schomatlo, Figure 6-6,
rass o Q1 s part of 8 Godifisd Piercs
oscillator ciroult. The 3 MHz orystal ls electrical-
ase clrcult of Q1 but physically in ¢
Fate Crystal Oven. The § Mz sine wave output of
e oscTtator ts od throngh untened tosiaton sapli-
fler Q2 to IC2 and also ko board pin 4, Integra
Giraut, 102, s 8 palss shager Which chasges e
2 tine wave to & ave. This 3 Mz
ke et 18 et 35 M stcor wia board
1 which i comnscted as & 3
per, IC2, accepts the 1 MH;
ut, xich in harmonics,
o 20 MEz filiexs on the boaxd it-
self and via boaxd pin 13 o the Refexence Divider-

4.29 10 MHz and 20 MHz fliters ave

for 10 MHz s0d Q3, Q3, Q7, @8, Q9 for 20
MHz. The 10th of 20th harmonic of the input,
1 MHz, signal is selected and amplliied to pro-

vel. The
goes Lo the 10 MHz Modulator
cutpul, hrough bosrd pin 17, goos to he 40 Mtz

Mixer and the Progremmable Phase Lock Laop.
Reference Divider, A%.
4.3 The Refersace Divider circultis shows
n ho upper part o Tigure 6-2. Tue 2

i amdea by decade

fered

m
Third ontput is fed to 1C2 of the Phase Deloctor
which ls shown i the lower paxt of the schematic.

432 Integraled cirouit C2 coniains 3 01 flop
204 Teset through

lay cirouit on the Sumple d Fiolg bouzd aud bos

gl 20, bums the fip-tlcp ot The \ength ot the
Tamp fn  on the Sample and Hold
o o et vyt duracion o s pulse.




ut of this portion of 1C4 triggers
e shor mlivtorator, 1G5, Whlch s »
biss vollsge to the Lamp Driver, swiichiag raa-
siston

4:34 When the pase rolationship botweos the
input signals does n a4 thexe
fore._whenThe VEO frequency 1s socrech, the oui
put of 1C6 is low aud Q1 is off. Whea the opposite
condition prevails, that is, when the loop is un~
locked, Ihe output of IC6 {5 high and Q1 conducts.
Thi lfghts the UNLOCKED indlcator by providing
its lamp with 2 ground re

435 Voltage-Controlled Oscillator, Al

4.35 The circuits on this printed clreutt board,

parel frequency selector swite!

437 45 showo 1 Flgure 6, ihe ocllstor
it ncludes transistor Ot

ceparate fank eireales The sosonam: frequeney

of each tank can be varled by applyiag one of ten

capacitances in parallel with it. The ogeillator

5 then fine tuned by a Varicap, CRZ, which lg

s varied by a control voltage developa
Sample and Hold ctrous.

4.38  The appropriate tank olrcult Is selected
+ and aecond {requancy selec-
be selector settings thal
gty cRLA/B,
CRoA B CRoA/B, o ground lo selecs it
clrcatt.

tors. Table 4+

omM GE-5

coupled to & rotary switch in the VCO assembly. Thus,
dependivg on the setting of this switch the correct
swiichal i passllel with the selecied

440 The fine adjustment bo bring ihé VO o
put to the correct frequency ls accomplished
with the varicap, CR2. The DC output from the sample
o0 Hold cizeuit ajuets the capacity of Oz unil the
VCO frequency is correo

s

442

T e VGO freuaray o cocrash

443 As bas sen staed, the VO

0 must produce
& frequency of 6. 3456 Milz
or 2 lstod- e Beauamey oF 155,536 A e oo

ave output s conneal clock pulse-
forming nemwork, 1C7 (Figures -2 ang 8-t} In
N must count 6,345, 600

ut pulse: N, i this case, ls 63,456,

446 When mention s mdo of tho oousi of o
this is a reference to the combina-
Lion o binany stes of e focs flip~flops that are

contalned 1 the desade counter 1 (1CL, 102, 103,
IC4, 106, IC9). Each flip-flop is either on o off,
is cither In binary state 1 or binary state 0. When
countlng the decades successively assume binary

Table -4, Decimal Coumnt of 2 Decade
and the Binary Stat
its Flip-Flop

Dectmat | £7-1 | 7r | pros [ pet
Table 4-5. VGO Tusk Circuts Seloctod by s
Firet ok Sosont Froduoncy Seloctors
v EEEEEE
[T T 7 R
(O A O T R N A AT 2 o o 1 o
B M A e - T
[N N N N EA R R
E N A B N B . R
3 Treims s “il:i"“é\.m 5 0 1 [ 1
SRR n salalo
v s (] [:
430 Ao dicated i iz -1 16 o meok- s EENEEED
1 coupiing (shalt) by whicn e i
most Blgnmcam digit of the frequency selector [s s 2 0 0 L
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Figure 4-2. Divide-by-N Counter, Simplified Block Diagram

coded destunal (BCD) counts 0 fhwosgh s, The cor-
relation between the binaxy state of a flip=1loj
e of e dcoade o 45 ahow 1 Table 4.

445 The ¢N Comter oomsists maialy of decade

L

o ikt deoase ewn producs its fixat utput pulse.

446 The decades count continuoualy, bu they
Furthe

camnot Teturn to 2e7o together unil
24 the fuil court of 100,000 or, from 0 to 99, 996

447 To reach a count other tien  full count of

95,895, for natanco th 03,45 oot of
ihe erample, each decude must be precet, This is
P \be requency selestors on e CE-5 frout
pansl.

446 When the least sgniflcan digi o i fre-

quency selactor ia Uz 63, 456)

11 is proset to 3 (9~

aze preset or pmgrm\md for 4 (9-4=4),
Whe!

3 (5~ en.
uro precet i 36,543, so hat they necd Lo count only
£3,358 pulsen o reach i firat full cownt of

ssotmmasan s

49 puring the lachtew-oount b he fizat
decade all other decades will already
bave sesched D, Dusiog the last ten-cownt a
fxth, control decade, senses that ihe five counl~
fa6 dbcades are neaxing a full sout. Spacxilcxlly,
when IC2, 1C3, IC4, ICS are at coun
Then G IO s sow £ five e foonats]

the firet decade but are us:
forming network to produce the Teset pulse.

450 A thig cout of 4 s ho fxat aecade,
e to geverate the
ontout patde. The gianing of this pulse
pofexs the laput clock sigaal to 109 and ol
rescts e dviders 1, 5, 3 4 6 o e pre-
ot number determined by the dial settings.
Whon 105 rasches the co unt of 8, from lis pre=

e wrgnal i 50 1C3 o0 thas t the
the dlviders may again start counting frowm the.
preset aumber.

B EmEmheors pulse for each
436 input or clock pulses. And,

siguel wit a pulge repetition frequeney of 100 Hae
e signal, made w of
put of clrouit which le compared w
The 3.0, sigaal in the Phase Detector.

wsn ma sl al consists of between

twaeh 100 and 170 panoss
the duration of five clock pulses to form the reset




e, thi Tosel plo wll be betwoon 500 and 600
nanoseconds cu;

4.53  Pulses of this short a duration, even if
they ot frequency, can~

Bot be used as the signal that is to be compared

with the 100 Hz signal from the M.O. 4 pulse

s used to lengthen the
duration of each individual pulse to 330 micro-
seconds.

The pre-selting of the decades is pex-
with the frequency selactors and
=

d 2515 appropriaie for he required
preset count of {he dec:

4.55  The first and second {requency selectors
are both sssociated with the fifth decade,
through [C10,

sace, s third ey dmed w
and displayed is 2 3 (123, 456 M)

2 sec
digit of the sssociated VGO froquoncy ta alsa s
(6,3456 Mz}, T rical relationship be-
tween the 3 and the preset state of the decade ie
simply 9-3u6. The first 2nd second digits of
the dialed-1n frequency ave 1 and 2 (123, 436).
The VCO bas no dlglt corresponding to the first
dialed tn digit; and the first VCO digit, corxe

ponding
mot 2. Thus, there Is no slmple num:
lationship; Instesd, since the fist digit of the

Troquency i3 arbitrarly 6, 7, 8 o, the
oy ivie: 3,
4-5 show,
Which combination of positions
second frequency seleators.

s of the first and

Table 4-5.

Fifth Decade Count Preset
First and Second Freguency Selactors

Sample 2nd Hold Cireults. A2

The Sample aad Hold otrcaits develop a
D control vertage for he Variens o o

7

D CE-5.

gizeuls it 1s propartional o the phase Tolation

Between the 100 1z output of the +N Count

224 the 100 Ha sigo: b

M.O. oulput. Figure 4-3 is.a block diagram.

ol Sareple-ametd s

57 fhe Tamp Generator sonsiats or s o
> Ql, a reset switoh, Q2,

e ourront ampitiers, Qo 4,

i 0 Ha derived from
e Msstor Decisines o o the very
high tnput impedance of the MOS FET souzce
fellower, Q0. the charge is reained o
stional ampliier 163 which
foprosmately douties lhe volage difarence be-
een 1C1-3 and test point

4.58  The voltage on C9 is not suitable as 2
ontrol voltage for the VOO Varicap be-
cause of ling Tipple that is present,
Showa on the wavsiorms | Figars Ara. et der
7

‘The second sample and hold clxeutt (@0,

0, 1) Is visually denticnl o the first
e sume. 1L smmples the cuipat of
campie across Cl5. The &

Jolisgs, svalanle s houd oin 51

that 15 suisaste Tor firs funtog the

490 The 500 miczosesond delay stz s show
the lover part Inte

cizout, 12,

B
The ospu of 13 s & pulse
spproximately 250 mioroseconds wide, dolaye
500 mi

ple
gixeult and the other goee Lo the reference divider
board,

461 40 MHz, 43 MHz and 46 Mz Filters. A1l

462 The alrauits on this board convert 20 Mtz
3 MHz msm Oscmunr cutputs to sig-
2ats with trequencies of & and 46
483 The 20 MiHs signal from the Master Osoll-
e doubad by Gl Figure T11. Trols-
tion amplifior &7 focds ate 40 M signal to
Balanced Mixex, through bosrd pin 15 wely hes
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Figure 4-3. Sample and Hold Circuits, Simplified Block Diagram

120,12 o cpplis to pin 13, This DG volnge fo 68 8 MI ulocs from the Master Onsilisior/
soptied when th first frequoney selecior s 1 the Divider are shapes row pulses by
3, 2, 5, 4, IF position, but not when it s [n the 5 109 aud passed irough mmmc swmpiifier fitex
position. Q5, @8, Q13, Q21 These stages ampllfy the
2 Somponintof he eont pates o e oves 2
404 In sdolon, the 40 M oot of 1 fed quired for mbxing.
through amplifier, Q2, to mixer, CR2/CR3,
where t is cmnbu\ed vith &2 3z sigoal from the 469 The swiching clcuitscn his board con-
Master Osciilator. ut of this mixer contaus. the 4 1ita fter, the 43 Mtz
both 40 i 5 e = 43 an 200 40 MHz + 2nd muliptior i the FE ikors. The Test s s
barmoaic o 3 Mtz The ot coniaie- (100 Miiz and 10 MRz {requency selector switches)
resecncion ts Biered vy s paoms though the Sultching Logio, 415, conixol n fapuc
ok o 95-08 proviies 43 wie sigeat topin 21, This input enables the 43 MHz Filter
board pin 22. A similar filter, consisting of Qf, a1 the 43 Mz X10 Maltiplier through 38, @14,
99 anc Q10, makes a 46 MHz signal evailable at Q8, to gwitch i the 430 Mz fixed frequency wben
board pin 2. 43 MHz oulput is switeaed on when Becessary. See Table
frequencies betweer 20-249, 599 Milz are dialed up.
45 Mk output i s only When the fivst aigit aish 70w fm the fxst o gt throngs pins
is i the IF positio 13 254 21 control the switch
Q 5, and iC2 which selects ons
65 4 ME Fiter, Awlo Auplifier, Mixer translsior switches connested to the outputs of IC2.
20 TF Switchiag. AL6 Outputs from these switches through pins 13, 14,
15, 17 conizol the RF wi this wey the RF
4:90 Thise differsn fuctions aro pactormed mlxers are programmed to aceept the output of the
board. See Flgure 6-16, There is programmable Phase Lock Loop or the €30 MkHz
« harmaons feneraios for 42 Maes o uile smniher outgu ofthe 43 M 10 multiplier or both as re-
and the switching conirol for the RF mixers and the quired. See Table
TF signals used in mixlng for the L.O. output,
471 Balanced Miser. A%
4-67 Ao outpt from he Discrimisator i
it s smplied by ICY 350 comectad 1o 472 The circuits on this board dd either a
the speker 3t pin Tr 40 MEz or & 42 MHz signal to an input

seotmanian 48




8,YCO. The 40 M siguil comes from tho
e (AlL), and omes
s Fltor 16). Batk apae s

fitter to turm it on.

473 Buffer Amplifier, QL, Figure 6-9, p;
vides suplfication of whibhover Lupat Ip
recelved and its output ls appiicd to the deuble bal-

former, T1. The lnput from the VCO o
axd s smplified by (1. e gm

s automatically controlled by & DC signal fros

Tevel Gataotor on the 40 t 50,09 ¥ts Jrulupber

This Automatlc Level Control (ALC)

ass 0.
rmer together with T1, CRL, ch‘ cas,
22 €34 form the doubls balatioed
output of T2 is fod ko @ Bandpas:

passos and amplities only the frequesel

< ampitisr wmnh
05 betwee:

outputs,
an attenated outpus 2t pin 15.
474 46-50.99 MHz 210 Multiplier. A9

475 The taput signal from the Balaoced Micox

]
3]

he Automat
CRG doubles ihe ¢

signal is selected by the 460-522 MHz filter
FIL-1 to provide the required 460-510 MHz ont-
put.

475 43 MHz X10 Multiplier. A10

671 Inputto this cirout from the 40 Mt
ftex through 7 19 sl Q1.
Figure 6-10. coct e e ot i g

nal (s suplified by 43, G a0d apstied o the
snap diode, CR2, to provide an output rich in
ZE Seleats
oubled frequency to
provide the 430 MHz required in the RF Mixer.

4.7 Programmable Phase Lock Loop and
Amplifier. A17

4.79  The main components of this ofreult are
ine Voltzge Controlled Oscillaior (7CO)
and the Phase Dete:

s programmed
oy Ewitching indusrancos n fhe caciimios ot
cireuit and capacitances in the feedback cireuit.
Figure 6-17.

601003301

oI CE-5

Svitching In the R clroults ls socompitaied
These

R signals and when reverse blased ey ate ofeo
gt

481 The YOO, 9, (s n & common baae o
i Tha viriabte » capacliaace ig fux-
nisted by Variesp, CRIT, and the varlabts s
y . Foadback capacitors are C1,

ting.

5 erles the smallest
o olreuis 1 dominant. Additlona] Varie

Can bias Ts asacrwhen 200 v 16 achocna.

_E?

4.82

The inductors aud capacitors that as

tool evitch, supply~
i 12V o the smplifiers QL5-G18 avd fo
of the transistor CRI4 provents onde
Sireinle DC Toedback when the VO
Table 4-6. Programmable Phase

Lock Loop Switching.

oot | oune Feodback ‘
B | rromeney | tomermnoe | Copseir | vasiew i

T Y 1) |

RN R STy M) %]

[t contrt mpi | OselBson/ At OFF- (@ 58 1

Sl s cnaenls il SOt
eedbact iz @15, 9l
h board pl

band 1

the RF Mixers through boa:

Fhaso look o aecouplisied by sompesing
e VO ot fro

outpus fzom the WL

.88

Sector, the DC outpu < applled to the
Virizap through fis 10op ampiliors 103, to peing
to & phase locked relationship to the 20

the VCO
Mz

15 made w or T2,
ot 15 Ampiiied
by @20, 524 and semtied 1ot Fhnse datcctor trans-




former T2. L14 alds in Impedance matching. DC
output from the center tap of T2 passes through
toop amplifier, IC1, to the varicap, CRIL

408 I the loop goex'out of lock, us whan tre
uencies aze switched, the loop gals drops
to zero. This allows IC1 9 speraie 45 a low (re-
quency Wien bridge oscillator. The frequency de-
termining component 7 and R60, C25.
The output of IC1, operating as an oscillator, ap-
plled to varicap CRI1 causes the 1o m

closes, the
high loop gain overrides the Wien bridge oscillator

action and IC1 returns to e functlon 83 a oop amp=
lifier.
4.87  BF Mixers sad [F Amplifiers. A19

The fined 190 168z s ho variable 460 to
the frequency synthesizer
and the setaeies 56 To0. 100 o 08 e o

gether, as requir
Sixer, BMI and BM2. The Sig Gon Mixer is used
ool the Sigual Generator mode where It [s neces~

shift the L.0. MHz o produce the
dialed i output frequency, Figure 6-19.

485 The variable froquoncy, 460-503.9 Miiz

ihe flzed frequency

this signal i routed through the 100 MHz bandpass
amplifier, Q1, Q2.

260-440 MHz outpat
M bigh pass, 440 Stz o e Tces
fler, 1C1, w
thzough 162 around &, Out
output or the Sigeal mixer, T,
routed directly from the mpu» Q) the
L0 ettt o= theSlgual mixar. 4 =12V bn
bin 7 conirols G5-Q7 to koep the Signsl
e tarosd o whsmaver e viosel 93 Frequenty
‘Extender plug-in is used
491 switching ls sccomplished by the use of
IN diodes, which direct the signals lato
and out of the mixers and IF amplifier.
s controlied by the first two dlgits
cy Selector switehes through the Swilching Logie,

cn cE5

Al5, A16. The PIN diode switches are off when

negative
giodes and the way the diodes are
‘hether the diodes are forward or back blssed.

voltage Is applied Lo the
comnested determizes

492 The control lines Into he board are con
oted mal 1-7. Table 4-7 indl-

cates the polarlty of the voltags on the control i

S netor sy e o e besne s o

fiers are turned on for the different ranges.

Table 4-7. Mixer and I¥ Amplifier Switching
8 0 N e T
F o o e R
Eﬁ‘%f CEAE
[EEREEEE 5E BHGEEs SR aE
[ S =T =

4,93 In the Signal Generator mode the Sig. Gen.
Mixer is swltohed in and 30 M trom the
‘modulator, elther modulated or CW, ls mbxed with
tho L. 07 snit bo gmeris e proger ouls v
ncy. sl from the x is connested
o front panel OUT cotmector, A22J5
rough the Dutpi Ademiator, ASO:

4.94  Switching Logic., Al5

095 The oircatls assooiaied vt the ix
ond digits of the Froquency smcm
swicches 3xe controtied by thls s logic. Tuts logie
performs the fotlowing functions
() Selects taak cfroult of V€O, pins V, 19,
21

20,

®) Seleots 50 Mz fixed L.O, froquency,
PIN L.

(61 Selects ane of the Progsummble Phace
Tock loop VEO traguaneiss, pine 2.

T, 4

@) Controls meter reversing Telay sccord-
ing to ixing Lakes place on
high stde or low side, pin

fe) Selects 40 MHz mixing frequency in~
siad of 423 when e ey o
cet below 500 MHz,

() Selects 42 Mz mixing frequency (o=
stead of 40 MHz when dial frequency
s set lo 500 MHz or above, pin R.




() Selects 46 Milz for mixing [n the 0-40
e gunerator and enables the atlo
and TF output when required, pin M.

8) Sets fifia docade comt Preset on N

board,
498 a first or second digit is dialed the
conmection lsbetled with thet gl i Figure
6-15 is conneot

Iniaaied vy the bomptament bes aver the mumbers.
The hundred MHz numbers are indicated by primed
(@) digits.

4.97 VO tank circulls are selected by # logic
it {groung slosice) socordiag fo

low
the pattern of T: oter relay control

R TR0 o R s
is on the high side. Outputs are upprommxlely
400 tom i slacilon/of s Programmabl Phax

Loop frequency through 9
Do saleaton of 450 W7 15 M anatie) iorough

Bin L. Outputs aze 420V through pina R (42 Mitz),
{40 MEs) or M (. F+) Whew any ona of thes
Seleoted by the M troquoncy dlal sekting.
4.98 1 WHzbo 4 MHz Mixer and 9.9 MHz filter. A7
4.99  These circuits accept a 46 to 5099 MHz

S\gm from the Balanced Mixer,
signal from the 45 MHz fllier, pin 2.

The w0 faputs axe mined fo prodics signals i
frequencies [n the 0 lo 4 MHZ rauge. As shown in

Figure 6-T, the 48 MKz signal (s zm.phhsd by Q@
befors betcg aplied o the minex, TL, CRL, CR.
The 46-50. 69 MHz signal is not smpl 3 e
plied glrscly o te camtar=tep of mixer * trans-

100 The freouency that resuits o mining L9
Lis
Bmpllhed Sy Qz. s, i dotresred Ll.\m\lgh emiter
follower, G4, to pin10. When the front
S switch is laced i fhe 4 1o 40 (o Vi
ack path betw

Rarmmonto comteat of the oW 8 gl 5 raised to

2 usable level.

301 100 48 from the Reference Divider is son-
ted t the input of the 9. M filir

via pin 23, The flrst four harmonts empll

G-, ket 1 5.5 s o setent le Bquen

¢y from the harmonics of the

wave, The las!

1 9.9 MHz to produce the required Gutpu: at the

proper level.

SH3  Cr R CR Ty
Tror Moter.
4103 Tueso clrouits aze all on 45 xoept tho

ter which is on Ad. For ease of dlg-

o

cnt oE-5

cusslon taeg have beon divided in fundtionsl ele-.
ments as follows:

cond Mixer, which includes in' mw
Fter tox the 10 MiES sighat trot g
Preseloctor , an amplifer for he 5.5
MHz filtor, and the mixer Which pro-
duces 2 second IF Which is nominally
100 kitz.

Discriminator/Frequency Exror De~
tector, which delivers a voltage to the
FREQUENCY metes second
IF is Dot exactly 100

Audlo hecuits, which demodulate the
100 kit signal e detiver e A¥ oig-
oal 1o ths sudio ampligier o 2 415

o olthor & Deviain Verer or oa Geci-
toscope plug-in.

. Signal Leve! Detector which produces a
voltage to keep the Frequency

= turned off until a suf-

gnal is received by

slgmal lvet o High anough for satetes-
tory measurement.
4104 Flgurs ¢-4 is o block diagram of the Second
T and Discriminator oiroults and Figure
65 is the schematie,

4105 Second Mixer

4308 The 30 M aigual from the R plog
selcior is amplified by vunes mpmm—
IC1 sad apotied to 1C2. The 9.6 Miiz
oo Froquancy Syathesizer 1 ampliicd by buned
amplifier Q1 and also applied to IC2. IC2 is con-
425 a mixer and lig output is fed through &
1o pass fller 1o Q in the Frequency Error De-

4107 Frequency Error Detector

4,108 The 100 kHz signal from IC2 is amplifled
by Q5 and apolled to & squaring clreuit Q6
The resulting 100 kHz square wave (s differentiated,
5/, and bho positiv palaos are passed by
CRI o irigger a one-shot rator, 98, Q10
Toe multvlorstor can operate only who the ro-

setved signal is strong ssough tor e signal Level
Detoctor 1o furnioh a snabliag ground through G1.
The multivibrator output s a pulse with a width that
s one~half the period of 2 100 kBz square wave (5
‘microseconds) at the collactor of Q10. This pulse
wid of
meter Te:
dey

duty eyl
T So s et o e

et
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o e o

Second IF and

Circuits, Simplified Block D

Figure 4-4.

collectors of Q8 and Q10 are fed to a meter bridge
cireuit.

4109

‘The bridge cfrcuit Inoludes the FREQUEN-
teT on the fronl pancl, A simplified

cving bridge cirout s shown

figure transistors Q8 and
one of which s always

be selected, the L.O. freaq

Error Detector s applied o the positive side
of the mater.

4111 Tor the remainder of the frequencies

epergized

or de-energized, the actlon of the ofrcuil Ie the
same.

4112 For the conditlons shown in Figure 4-5,

the switch that is on, Q10, causes the voltage at
point ¥ to drop to a minimum (gbout -6 volts) and
ihe ewitch that o o pormlls the voltago ut poiat
Xto maximum (@hou 20 volts). The lover
et of Figare 4-5 shows the wavelor L point
50 7. “Th time 4 wiich is on aquals the i
is offonly when the npat fruquoncy is exsctly 100 e
that 15, when the pulse durations equal
[Ertirtiot it et
4,113 When the pulsed signals at X and ¥ bave
2%ty cveler the /€ combiaations 113/
€31 and L12/C33, Which are averaging networks,
apply the same potentlal to both sides of the meter.
4334 When th topit sigual traquancy a 0o
acily 100 4z, bot bghee ox Lower, one of
the switches Is'on a shorfer time thas It 15 off.
fore, the other witch is on longer than it is off.
b S sety Sycie ot wietorm

ane al ¥ Is 50% and, as a Tesult, the aversge volt~
ages at these polnts are not equal. A diffetence of
potenlial exlsts across the mete; ete
le defl Since needle deflection is propor-
tlonal to the difference I potentlal across the meter
since this potential ls proportional 1o the dif= e
ference bebween 100 kBz and the frequency of the

fnput sigual, the meter dial ls calibrated directly in kiiz.
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Tigure 4-5, Frequency Meter Bridge Circutt

4118 Adjustment hes been provided by 249 which
£ the front panel

control ATPAE. I adgiion, each o the thres me~

ter 1.5 Kz Wiz, and 0 to 15 kiz,

can be separately adjusted by one of three poten~

tiometers A4R4, AR5, A4RS.

4116 The thres mater zungas ave selected by

s lever switch dizsolly uder

the FREQUENCY metex on th anel’, A pair

o dlodse ACRL, ASCRE provide vaciond protbor

tion for the mete

LT Meterrange seloction s possibie oy
n the function switch 1s n the MONITOR

position ane

M the meter Input always indicates in the
010 5 kHz range. CW and [n CAL, only the
0to 1.5 kHz range Is effective.
4118 The voltage st the junction of 142 and C35
used as an Automatic Frequency
contral mrc) voltage. Fcr Lh\s purpose i s s
plled via pin 9 and the anel function wit
28851513 bo e Variean I he oaciioiot sreost

cn CE-5

on the Modulator Board.
4.119Audio Circuits

120

e expl anation of tb¢ waiaring’ elzdit,
was made of the manner 1n which
the voliages sppeariag across the Aversging ne-
wosk velate o it duty cyclas of the plses siguals
ction, IF the Ing
tod the average ottages

b Ltering action of the averaging o
i O

The modutaBon which is still present at
ihe cotlector of Q10, 000 kily » ervor +
modatation) is fe

to

s121

o e sigual

sell preseat.
ront pasel 100 e [T outpal, 2272, A counts
connected to this ad 100 Kz + the

Treuoncy crTor to -bz acourscy of toe coumter &
the monitor aceura

4122 Signal Level Detoctor
4122 The RE plug-in Prescloctors incorporate
& agueleh cizcult which produces a DC valt-
s proportional to rece Chons igass scasngin,
e e applicd to 2 Sohmitt Trigior eon-

and also lights the SIGNAL LE VEL indicator o an-
sonce vt the stgnal is sirong onough for Telisble
‘measurement. gger remalns in the
Tired state s logg a8 the sigasl Jevel 16 above the
critical level,

SIGNAL GENERATING CIRCUTIS
Sl el meslo o hearlolsanlty

ted by mixiag a CW or modula-
1 C 10 14 signal, %ith e Frequency Syathe-
Cines oupt (L0 Sipaat).

ey Setwotor aial

ceive mode with the enoep
odulsior olroutr. The feneration of IF oulpal fre=
quencies was discussed in paragraphs 4.99 and
4100,

4125 10 MHz Modulator.

4126 The purpose of this circu is to frequency

odulate or amplitude modulate the 10 MHz




inout to the Signal Gengrator Mixer.  This modulz-

tion gl {5 dorited from s Frequescy Synhesicex

1 raal source with 2

freq\lency oetwasn 80 1 3w 30 ks, Figure 6-18
s the schematic of the 10 Mz Modulator.

4127 In the TM mode the 10 MHiz signal is gen—
erated by voltage controlled oscillator Q3.

The tuned cireult of the pseillator consists of C10,

teTming portion
i H. “The oscllator s kept st
voltage from the Frequency Error Detects
via U front pazal funlon ewiil, AZESS- 2 gt

@128 The modulating sigualis appied to CRL
Tois rolage
e I L b oyt

aodutation froquenoy sad thas controls the mqusu—
<y of the oseillator o produce frequency modula:
tion.

4,129 The 1 ki modulating sigaal from the Fre=

.y Syntkesizer is connected through

amplifier Q13. _In this Wi
ternal moculation is controiled by the front pasel
10D ADJ control
4180 Tho oupu of [CL 5 attenuated aad e
nnected ls emitar (ollover, Q1 from
which it .s Somecied o the 1 gtz OUT cou

Az233, 2 1 kilz svaliable a the front panel at
it
4131 The 10 MHz VCO oscillator, @3,

, and ac
lifier, Q4, ave enabled by 20V couected
throngh the TUNCTION switch, 42258-B2, whes It
is set to the FM position through pi

4132 Modulated 10 Mz goes 1
Jifier 95, inrough bty cenlro\led man~
ustor, BT, CR2, through emittr folover Q8

e oumpt amplifior, @8

Ouiput trom 8
ff bermean G35, €40, for Impadance mato-
) pesses through the pad H54-56 to pin T and then
o the Signal Generator or Mxer on board
oupst trom 95 slso oves o amator folower G4

o 314 1o the Bresetector via pia U From

T

om CE-5

the Preselector it is connscted to the Second IF/

, CR2, to provide automatic level control
for the 10 MHZ output.

Infornal 1 3tz or extornal modulating st

ondu‘ ted 10 3

o
ot anly il che 5.0 siga
DR ke ey et e it aig-
bal.

40154 In CW operation the 10 Miz nput through
o P is amplified and passed out to the
Siguel Genorstor mixer irough pin T. T MOD

ust be switched off to prevent 1 kHz modulation.
Alsu all signals must be disconnected from EXT
connector, A2Z54.

135 In the T sad AN/CW signal generating

© level at the output of a 20 B fixed
attenutor connected 10 the SIGNAL GEN OUT con
neotor. Without aajstisent, slghty diffeeat oue-
put voltages woul ed by tho Sigual e
B o oot s % Teeauinay b
o given 20 Mt tapet el Thosstons, the
Modlator output level wus be Slgitly olfferent
fox each of complish this 2
a.nmmms is applied to 1C2, depending on which
fixed L.O. frequencies are used in the RF mlrers.

0135 ogic svitching ouputs trom he
[ s iching lacull, 416 are used
o st b the peopes actuasebls sesisiers 57,
R41, R49, RG2 through translstor switckes 36,
Q7, 911, Q12. These resistors control the bias
on G2 and thus set the output level for each
band of frequencies.
4157 I the CAL mode of the FUNCTION
swlteh 42258, the 10 MHz from the Master




Oselliator/Divider/Fiter passes through the alrouit

as and goes out pin U
IF stages of the Preselector and o e
I¥/Discriminator circuit, AS, w! das
i o e PR GUENC Y s
culbrated, Front pusel CAL control, Az2R12,
gentax control on & TURCTION eyiich, e
balan ‘oxror detector bridge so that £

FREQUENCY motor reads 2670 rhen tais mcsaely
generated 10 MHz frequency is applle

4138 Output Attenvator. A20

129 Level to the cutput comeotor, in e S

rator code, is contolled n 20 dB mm
s by o mitonebre shensian,

3555 hansssors s dte Besly switonen e op ot

in proper combination to provide these steps. PIN

giode awiches CRI-CRS (Figure 6-26) aro cohlm\\ed

by the front pan

Vs Eath ateniatons swtisnes oot b ot 1

0420V o the switches one n for 20 B (X10),

é
ke

icxovolls,

is u.‘cump hed by & variable atienuator, Figure 6-26,
(23 by irot panel MICROVOLTS gorbrol, SazR6.

Gkt frotn the Sigaat Mirer 15 amptiiod by

it Sommecton eangh presaciies tase.

4140 Power Supplies

o cnated lata sn he ‘eks/am

former and main fuse are monted 2

penel, A23. The rectiflers, filter capacltors
DC fuses axe mounted o the ctresit board,

413, which Is attached to the rear panel.

Regulator control circuits are conteined i, A12,

white < regulator transitors are

o0 on the conter plate, AZ5.. See Tigures 6-12,

6-13, 6-22, and 6-2.

4142 Throe sepurate seconduy windings on the
42371 supply AC power lo

the throe b Tochions on Ay Fack et

fieT output is separately fused and is flltared by

veduces line noise pickup 1o the orystal oscillator and
also permits changing the AC Wput voltage from 115VAC

Seotmnsam 4-15/4-16

CI CE-5

t0 330VAC (by changing the jurapers) without chengiog
the orystal oven.

4142 The 20 vol segulator Is s comventionsl
les regulator type. The differential

saplifier 19 ALZCL . 210 o x‘e[erence voliage
is set by A1ZCR2. A12Q1is a curr

“Whish Tosds the serias roguision. ABSAL,
mounted on the center plate. Overcurrent pro-
tection is provided by sensiog resistor ALZR4
and control transistor 412Q2.

144 The -1 ol regulator operaies

s the 20 volt reg\llilex‘
except thal the paslitvenslde 15 comsotes
ground.

4145 o the 5 volt regulalor the supoly for

ference, A1ZCRd, is taken
h ety R s it

tial smpiifier. The remainder of the elrcull
corresponds to the 20 volt regulator. An addi-
tional zener diode, AL2CRS, prevents voltage

spikes from reaching the Infegrated Clrcuts,
which are powered by the 5 volt supply.

4146 Dectmal Polpt Lights and Flasher
Az

4.147  The position of the decimal poit light
controlled by 42259 and AZ2SIE. The
decimal polnt is shifted one place to the lefl
when A2351 [s In th sition and A2259 s
o the 0-4 Mz position.

4148 Svitches A2DS1 and 42252, the fizst sod
reasency diglis ake wived so ihat
i£ they are oot o & Foequency e
ine Instrument the aster, AZZS1I, il bo m m
2nd the dial lights will flash on aud off, Also
Unlooked light may come on.  Aay seiing of ! re
range below 20,000 MHz or above 515,999 MHz
L e s gt b e e range any
setting above 3.9999 MHz in the 0-4 MIlz range or
sbove 55999 Mitz n the 4-40 M range will aleo
cause the lights to

4149 The tput AC from power plug, P

1 2

filtered power source Ls then used to drive both the
powes irustoruer, A23T3, and the Orystal Oven
Bhrough transformer, A

NOTE

For 220 volt operatton funpar
wires on 1 rs

55 removed asd pins A3 Jempored
On transformer A23T2 jus

wires on pins 1-2 &nd 3-4 must be
removed and pins 2-§ jumpered.
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o1 CE-5

SECTION 5
MAINTENANCE

GENERAL INFORMATION

501 This seotion is divided ato tvo major o>
seetions: "AGjustmantsr sad Troukle-
hooting". It i that for adfustments
othe: e zme ot
e Instrument be returned to the Ci

Ehoctranios Costomas Sorvice Dopertment for tals
bration and alignment. Refer to paragraph 2.12.
5:02  In the tollowing discussions Lt 15 assuned

e operator is familiar with the opera—
g procedutes Jesenined tn Sockign 5.

5.03  The imstrument should be warmed up for
e s sy i ttatape=

ACCESS AND PARTS LOCATION

5.0¢  Components In the top part of the instrument

o resched by removing the side covers.
Bach cover is held by slc screws; the speaker lead
must onneoted before the Tight-hand cover

can be removed complotely. Wher
Is placed an ts back the battom cove o

With this cover off the VCO and the plug-in
e chtent e et sasen e

5.05 Figure 53 shows the location f the cixoult
axds [n the botom Tne
come Graming 1t sosanmad o o s o8 o bt

pasel.

5.06  Location of components on the cixcull

boazds is given on the component Identifi-
cation drawizgs which are placed on the inside sheet
of the schematic diagrams to Which they apply. The
adjustable components may be located from these
drawings.

5.07  The fuseo of the three segulated pover

are,on the Tectifler board which
of the rear panel nea the

to the center plate. The 0.2A

movaied on he ross pasd] nad ihe pever
cord and is accessible from the outside of the instru-

5.08 A board extractor snd an

are furnished. They are

mpartient i the bottom of the instrument. Be-

(m-e romoving or insarting  olsoul bourd, be sure
o burn off the power to the lnstrument,

5.09 AL adjustments acceseible through the
chassis have to the access

on the vight hasd side of the center plate is directly
‘ehind the assembly on the left hand side-

Power or

sorrom view

Figure 51, Circult Board Location.

seorenan 51




ADIUSTMENTS

5.10 POWER SUPPLY VOLTAGES

511 Equipment requlred:

Digital Multimeter Dana 4300 or equlvalent

NOTE

ated power supplies are

adiusted wless a voltmeter
with the specified scouracy ls avall-
able.

5.12  Stand the mstrumeat on ts back aud zemore

the bottom cover. Locate the Paver Supply
Regulator board, 412, and e b on boasa -
tonder. (Paragraph 5.08). See Figure

a Measure the 420V output at boad pin 5.
Adjust BT If necessaxy.

b Mesousn the 15V output u borsd pla 15
R14 if necessary.
supply e meees ) acgontn soore
ing any edjustment to the +5V output.

o Moasure the 121 owut 4 board pla
adpat B2) U pecaseary. Replice
cireut board 1 chss

MASTER OSCILLATOR FREQUENCY,

4 Eaupment roquzed: Coustebavieg @ ime
acy of 1 part in 107 or better.
Dana 8100 or equivatemt.

5.15 Stend the CE-5 on its back, Temove the bot~

torm cover wad elevals the A6 boad on tte

excender. the inatrument and et the crys~
Cal oven warm up for of least 30 minntes.

NoTE

e CB -5 Is left somnected o the
AC power the cxystal oven will be
on even though ihe (nstrument pover
s turned off and will be Te:
iraion s fow seconds P
Instrament is tursed

16 After the crystal oven is thoroughly warmed
up, tarn on the
Tura the 100 Mg dil firet dial on
the Frequency Selectors o 5.
s turs on the £ iz barmonle smpli-

b.  Comnaot the eounier to board pin % on
438, Use a X1 oscilloscope probe
connecred to the counter i make the con

-5 and proceed as follows:

CnMCE-s

naction. Coutes should sea 2 3G
24 By e adees A2SC st
e erpant aven o Sght lowes sz of
contar plato) for thi Teading. Relace

o)

catrion

1S for 230%) AC s prosent o
s aTen. Use a long plastic koot
gttty
5.17  FREQUENCY METER ZERO ADJUST
5,18 Set the Tumction switchto CAL and pro-
ceed as foi

a. Witk powesr off mechanically zo7 the,

‘the FREQUENCY meter.
(Adjustment accassible through sumall hole
directly below weter).

b. Center the white line (set atraight up)
of the CAL CONTROL (izner control
concentrle with the Function switch).

Adjust FEEQ. METER COARSE CAL
'ADJUST (A5RAS) until the FRE

moter roads zor. (Mjustment mmd
on zight ide of chassia towass reas. U
plastic adjusting tool.)

5.19  MODULATOR CENTER FREQUENGY
~
5.20  After making sbove adjustment, With me
feft setting on zexo, proceed as follows:

. Set Fumotion switch to FM.
b. Set the white ine on the FM CAL con

trol zoncentric with MOD ADJ contzol)
50 that it points straigbt up.

6. Turn MOD ADJ control fully counter—
clockwise.

CE-5 ack and locate the
3 bonsd, e hdjust 12 for 8 zaro read-

a.

accessible wi
der, 2 little helow middle of beard.}
FREQUENCY METER RANGE

5.22°  The IF output of the CE-§ may be uged to
Since

= generated fre
tion s s & doames 5T e syoasizer
uracy.
2. Use & Broadband plug=in or & Pre
ety Wide Band mixer et
to the Wide Baad o




b Set Tumotion gvitch to OAL and o
th the CAL, control con-
centete i e Panetion svtcn,

©. Set the Function switch to MONITOR.

. Set the IF FREQUENCIES switch to
4-40 Mz,

€. Set the Frequency Selector dial to IF
03. 999 Mz,

£ gounect 8 eousial cable with an adspler

the IF FREQUENCIES OUTPUT
o the AT sonsncion on the BF plee-in

‘Turn the TF LEVEL control fully clock-
wise.

Set the FREQUENCY meter range
switch to 40,5 Kz,

L meter shou0 roud =10 s n the

e semnes T v o o e
prisied clzoul boazd maotatod on fhe back
of the FREQUENCY meter {upper control).
Thcoess 1o canirol thesngh (ob bacd opening
ith plug-in removed. }

j range gwitch to 45 iz and
it A

Meter should read -5,0 kiiz
seale. If not adjust R4, middle control
on the board mounted on the mater.

1. Set the moter range ewlich to 45 kHz
and dial In TF 09, 385,

@, Meter should read ~1§ kHz on the lowe:
soale. T not adjuet R, lover control.

B, To verify the positive side of the scale

dial In IF 10,001, IF 10.005, IF 10.015
for the 1.5 kilz, 25 kiz, 415 kiz rabg
respectively.

5.23 20 dB FIXED ATTENUATOR

5.24  The 20 B attenuator ls used to prevent
damage to the CE-5 In case the transmitter
of o rssacelfue o viloh e i o meenaats
accidentally keyed.  In case this ocours the fuse
il be blown i poseibly the input xesisior, X5,
6-25) may be dameged. Before aallbrating
the CE5 Signal Gencrator output level, of In oRoe
damage ls suspected the attenustor should be
checkad.

5. Use an RF source callbrated n 4B,

8 or equivalent and en RE Volt-
metor wih o 502 p
equivalent. Meas: ate
attenuator. It ghould be 20 dB 4 1/2 dB.

CDM CE-5

{220 B voltmetar o ot avalsble e

‘metered re an indicator and the

Signal Gsnera.wr (EP 509) sttemater to
make the mea: Make

Tecatver ls e 5 ssmned )

b I repelr Is nscosseay use only the
th the Lnstrument or-
ortex ‘from Gushiman Electronios. . (Gishe
PRt mmber 1040-0018 In piskages
oF10 Tuses. Ve iy 5% resiaiors of
Vaiued gven 1 Figure 6

5.25  SIGNAL GENERATOR OUTPUT LEVEL
526 Test equipment required; R signal Gen-

erator with 5002 out
lent. Recelver capaiile of pe

a3 a transfex device after the level has been et by
the signal generator.

a adjust, If necessary, at the
Dioming tramanetan:

FREQRANGE CALIBRATION  ADJUST-

FREQUENCY  MENT
20-80 MEz 35 MHz A1R3T
80-250 MHz 165 MHz AlsRa1
250-450 MHz 350 MHz A18R49
450-520 MEz 470 MHz MsRe2

The adjustments are on the 10 MHz modula-
tor board, accessible when bottom cover is
removed. Adjustment controls are in or-
der from the inslde of the hoard towaxd the
outex end with R37 being the inner consol
and REZ

b, Set the CE-5 to MONITOR and diel s
callbraeion frequency given In siep

eattuzatlon troquency 3o ndicated on the

'REQUENCY meter. Do not disturb
o senaraior trequanoy seling el
after messurement has been

signal generator to the re

& m-nuc: e 50 43 attemaior
ignal generator for L0uvolis

Sueput. The sitemator Wil Teduce thls

o ther
ot of the recotver.
the signal strength meter, (Make certain
5 Tooaivat o andad
d Remove the taput ond o the 20 4
from the signal generator
and commac 1 to 1o STGNAT, GRN OUT on
the CE-3.




Cly Lxo

o- Tumthe CB-5 Function ewitch to S1G TROUBLESHOOTING
BN An/ o
MO i be o ok i 15 commasied 5.30  In all modes of operation the phase lock
to EXT MOD." Set CE-5 step attenuator to To0p of the main frequency synthesizer
X1 abd MICROVOLTS o 1. 0avolt. clrcult is & most important part of the instrument. y

£. Observe the Tesding on the

talned refer to atep 8. for adjusiment con- ‘or when both sigsals are sbsent
trol and locatlon. Adjust level until 1t 1s
withip 42 4B of resding noted (n o 5.3 he UNLOCKED Indieator remaing
i icates roubls someyhers In his
5 Itoo adfustment s rolred, or afer circult. Az indication of # affected may be
adjustment 1s made, repest procedure o omving e Bavple i Bl honsdy B2
of steps b. through f. for the u!hcr callbra-
Hlon frequancies Tieted m sten NOTE
n
B Atter sdjugtiment tho sigoal level should Always turn off power In the Inst
heckad with he Punclion gyt (o ‘ment when removing or fnstallisg
the FM position (0 modul rofully clrcult boards.
e Foi AL i haruncy Lovet onoutd by
‘Within 1 9B of levels noted for CW operation. 00 pEEmEte,
and note condition of UNLOCKED
5.27  VCO SUB-ASSEMBLY REMOVAL Lgae, 1 i T Goes not corme on the txouble may
- be with the oryotal osellator, master oscllsior
5.28 Incase It ls necessary io remove the YCO Chemulk, 6. ok Ratasence Divider Fhase Detector,
cub-assembly for ahlpment T the factory 33 Goth signala shagnt from phase deto tootor.) 1 i

for repalr and callbration, proceed as followe

ihe right romaine on the tyouble is probatly in the
Ioop liself, that lg in the Semple and Hold bosd,

8. Stand the CE-5 on lis back and remove A2, the Reference Divider/Phase Detector, A3,
battom cover. the' Divide-by-N counter, A14, or the VO,
L etielreleecronsliely ) 5.83 o fusthar marsow doyn the wosa of trouble .
o the VCO assembly so a high frequoncy oaolloscops such s the
PO et idithrgcig A HP 160 sexies or equivalent, or a frequency countex
to the other U-jotat. Sl a4 o et S100 seies o exalvsioms ey be
used for slgnal tracing. The frequencies and vol-
. Bemove the three sheet wotal sorews tages Into and out of the clrcuit boards are given
22 f8aten the VCO nseozbly to the many cases on the sehematic disgrams.
chassls.
584 Beforo extansive hecking of lrcuts e
2. Slige the VGO sssembly dowm il the power suwply ropuliled outpats
hafl ta clear of the U-jolnt and chacked, ‘parsgraph 5. 13:5. 15, Pext
Lay 1Y o the ok warface h roms o the Gthor adastrasais may belp 1 Tocalize he £ % oo,
CE-3. For tastance, 1o the Signal Generator ot adjust~
ment, if be froper level may be obta
. Remove the csbles from the VCO assem- T cosiion ot e Fanetion wrich b ol 1 e
bly. £ posttion the trowble Is tost Tty it 10

2 Modulstor board,
5.29 To replace the VOO agsembly:

535 If, when the VOO saserbly has been oo

% Set the 1 MHz Frequency Selector dial and replaced, the UNLOCKED
ind from left) to 0" dicator rcmnlns on, the trouble probably Lo et
mlgalignment of the VCO awltch or
B Fizd te small vt sz on th stait Guancy Botecton i sbaR:  Retor io parigranhs
0 the VCO sssembly and get this mark 5.10-5.1;

between ihe cepaciiors merhed -4 0 15
5.8 o e trobleghocitag T
. Follow the procedure of paragraph 5,11 et edtanios of poseibl fasbles
in reverse order, ace lsted with s probable casoe sod fha clrouits

FIOTN [




5 oM E-5

or boards that should be checked. Tn shooting 5.7 If amther CB-5 s availsble the cuickes:
txouble use the Block Diagraw, Figure 4-6, way to locate trouble s by board substitu-
to trace signals through the (nstruments and Hon. When the fouky board Js Toosted i may pe re-
the frequencies and fevels indicated on the gumed to e fetory Customer Service Deptstment
scbematios. for repair (paragraph 2.12,2.13) U desized.

Table 5-1. TROUBLESHOOTING CHART

[erowems FoseeiE cae wer

PRr=— i e Ever T —

2. CE-5 inoperative except oven TFuse on Power Supply Check ad¥ replace 1f necessaxy.
s b

5. TEEGUENCY mote pived o 32 voc ook -1 fse on Bt Bones
S

T O ——
ity SR

oS Goerein, seupion | 5040 Mt e |l 105 st
5 Bn Y Rt
o g Gorai e v, | 30 oo 10 vt s 20
o feekilyidey e

S i b i guof | Chack et oloving Tl 1
bl e el D)

B
e mitpler
Bl S

Ry — oot | v 0 1 i 1.0
BSEs e

o oSt Gen, W i Yo0um 10 s O —
Zoam o, S

30, Mo CAL, w S, 6o asiorOnlito bosnd | Chok AS b o prper oot
jrlrh b, bt

o — T v——
TRESTRC ey it o Ertehoded
Bt

T — P
TR,
R

13. UNLOCKED hgm unbul. CE-§ REF.DIVIDER/PHASE UNLOCKED light control eircuits
ool B oy

4. DYLOOKED gt o 12 seme S A
T i
b

12, WNLOCKED s o 14 roseney steizes | Ghnck s o e 1500
st b e

5-5/56
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o SECTION 6
PARTS LISTS AND SCHEMATIC DIAGRAMS

IITRODUCTION etched ith the Circuit Board Number. -See

©ross Reference Table 6-1, below,

S0, The dolloplag pere lsta and echermatic 6,02 Paxts list pages ae grouped with the

en artanged n ondex schematic dlagrame o which they re-

mummg e Ginens Belerenne Seriés mum- fer. Component identification drawings showing

bers. Refer to paragrapl Tach scbematic the Tocation of the individual components on the
rtcodseiirehtr e orriec g elreult board are placed on.the nex sheet of
ber. The circuit boards in the instrumient are the gehematic diagram to Which they apply.

n

Table 6-1. Printed Cireuit Board and Gireult Reference Numbers Cross Reference.

I 1780-0061 | Master Oscillator/Divider/Filters A6 T001-0206 6-6
. 1780-0062 | 1 kHz-4 kM2 Mixer/9.9 MHz Filter AT 7001-0207 L34

ssoranesent 61



VOLTAGE CONTROLLED OSCILLATOR. 41

CDMCE-5

KT, RER. DESCRIPTION CE sTOCKNO.|  MFR. MFR, %0,
A ¥CO Board Assy 70010201 | Cuskman
VCO Contatnar Asey 7046-0016 | Cusbman
‘Printed Clrouit Board 17800045 | Custman
CAPACITORS
a1 { Cer, .054F, +80% -20%, 25V 10050014 | Exle 5855/505/9500/5032
cz Cor, L05UF, +80% -20%, 25V 1005-001¢ | Exie 5855/505/4500/5082
s | Cer, 05T, +80% -20%, 25V 1005-001¢ | Exie 5856/505/Y5U0/5057
¢4 Cor, [o0uE] 480% -20%, 25V 1005-0014 | Exie 5855/505/Y500/5032
cs 10020023 | Blmenco DMIE-C-2200
cs 1002-0008 | Elmenco 115-E-2707
1 1002-0049 | Elmenco DMI5-F-350F
cs 1008-0036 | Sprague 18F2583
cs 10050014 | Erie 5855/503/7500/5032
10 Elect, muur. 4105, 237 10150003 | Sprague Te-1211
o
iz mz fee]
c1s 05uF, +80% ~208, 2 1005-0014 | Erie 5855/505/15U0/503%
c1s “osux, +50% (o E 1005-0014 | Erie sa88/505/T5t0/s032
i as Viea, supr, soty 1002-0051 | Elmenco -2
<15 Mics, 9IpT, +1, 500V 1002-0045 | Blme:
Y Mics, 68T, 22 5007 1002-0084 | Elmenco Asso-xxa cR
| cis Mioa, SIpF, 455 S00V 1002-0045 | Elmenco -5
c1s | va ¥, 750V 1001-0001 D e
c20 Vica, To1z, ist, soov 10020046 | Elmenco ~E-43
c21var, .5-18pF, T8OV 1001-0001 | I¥D vegs1y
o | wies, dopr, Les soov 1002-0041 | Elmenco DMI5-E-3604
23 Var, .5-18pF, 730V 1001-0001 D vegzsil
cat wm. o, Lot s00v 1002-0043 | Elmenco M15-E-300
czs -1 1001-0001 D veazs1l
s Mm. 20pF, 45%‘ s00v 1002-0023 | Elmenco M15-C-2201
ca1 20010001 | JFD vegzsil
c26 1002-0001 | Etmenco DMI5-C-1501
cz9 10010001 | JFD vezsil
cs0 A oo Lok so0 10020016 | Elmenco DAIS-C-1003
a1 oo | ¥ vezs
czz 05-0015 | Erle 201-000-COHO-215C
s . Yooicoony | 3¥n 611
Cot | e, 12pF, 1%, S00v 1002-0017 | Etmenco DM1s—C-1200
css Cer, " U5u¥, +80% 208, 25V 1005-0014 | Exle 5855/505,/Y5U0/3032
6 Cor, 00T, 1808 203, 257 1os-001sExte stss/s0s v su0/5032
st 10020014 | Eamenco
38 10020034 | Elmenco e acr
css g5, 480 -20%, 25 10050012 | Exle Seks/stesunsoss
4o Cor, L05uT, +80% ~20%, 25V 10050014 | Exie 5855/505,/¥5U0/5032
ca1 Mics, 12pF, +5%, 500V 1002-0017 | Elmenco DMI5-C-1205
ca2 Mica, 38pF, 2%, 5007 10020034 | Elmenco DM
a3 Cor, . 05uF, +80%, ~20%, 25 10050014 | Erie 5855/505/4500/3032
a1 Cer, .08uF, +80% -20%, 25V 1005-00i4 | Erie 5855/505/Y5U0/5032
s Mica, 470pF, 5%, 500V 1002-0035 | Elmenco D 3
ci5 Cer, 100pF, 5%, 1000V 10050045 | Sprag 10TCT-TI0
car ek, 200f, < so0v 1002-0029 | Elmenco DMI5-F-2213
cas Cer, 1. BT, 500V 10050041 | Erie
cis | cer owr, Sa0% 0% 3oy 10050014 | Erie
cso Cex, O34T, ~80% -20%, 25V 10050014 | Exie Sass/305/4500/503%
seermsane 62




VOLTAGE CONTROLLED OSCILLATOR (cont), AL

cmMcE-s

L |
| | cons
n RF Choke, 10041, £5% 1585-0017 tov 1597-76
2 RF Choke, 1004t 25% 1565-0017 | Delevan 1537-76
I r, .83 - 1596-0018 | Delevan 1000-10
s R ik, o0, <% 1585-0017 | Delevan 158776
s RF Choke, 120uH, 23% 1586-0033 | Delevan 1537-80
15 Var, .83 = 1608 1596~0018 | Delevan 4000-10
1 | BF 1585-0035 | Delevan | 1537-38
Ls var, b 13%6-0015 | Delevan 4000-14
Ls B backe, 220ut, 153 1585-0018 | Delevan 1537-92
10 var, 1.7 15960019 | Deldvan 1000-14
1 RF Choke, )auuH‘ 5% 1585-0017 | Delevan 153776
DlopES
cr1 Dual, Si, MMSD6100 1283-0002 | Motorala SD-6100
crz Var, <54 1281-0018 W Vo478
cs3 Dual, Si, MMSDE100 1283-0002 | Motorola | MSD-5100
R Dusl, Si, MMSD6100 1263-0002 | Motorole MSD-6100
cRs Dual, si; MMSDE100 1283-0002 tar MSD-6100
RESISTORS
o 10 <5, 14w 10861035 | AUen-Bradley | CE1035
B2 2200, 1067-2215 | Allen-Bradley | EB221
RS | 2200 10672215 | Allen-Bradley | EE221
B2 ! 10k, 25%, 1/4W 1066-1035 | Allen-Bradley | CB1035
s ) 15k, s%. l/a\v 1006-1535 | Allen-Bradley | CB1535
6 1066-3035 | Allen-Bradley | CBL03S
7 i 1066-8225 | Allen-Dradley | CB8225
RS 1086-1035 | Allen-Bradley | CE1035
RS 1086-6825 | Allen-Bradley | CBESZ5
R10 1086-1025 | Allen-Bradley | CBL025
R11 10652235 | Allon-Bradley | Cpe2ss
R12 1066-3335 | Allen-Bradley | CB335
Rl 1086-5225 | Allen-Bradley | CBS225
Riz 1086-1225 | Allen-Eradley | CEL225
Rls 1066-2735 | Allen-Bradley | CB2753
R16 1086-2225 | Allen-Braciey | CB2225
RI7 1066-4T15 | Allen-Dradley | CB4TIS
RIs 1086-6825 | Allen-Bradley | CB6S25
RS 1085-3605 | Allen-Bradley | CB5605
R20 1066-2235 | Allen-Bradley | CB2235
| TRaNsiSTORS
Q St NPN, 2N9563 | 12720022 | Fairehita 2n3363
Q2 Si, NPN, 2N0563 | 1272-0022 | Fatrenitc 2ns563
s | sis NP, 2xas 1272-0022 | Fatrebild 28563
| connEcTORS i i
» | Phoue Jack, Rear Mount : - | swittorat:
J5 | Phone Jack, Rear Mount | 2586-0005 | Switeran
Jc | Phone Jack, Rear Mount 2586-0003 | Swiftoratt
iom ‘Sacker, 7 pin Female | 2535-0007 | Amphenol 126-198
| switcrzs
SW1 | switch, Rotary, 1pole, 10 pos. { 13310023 | Cushman
senmeon 6-3/6-4
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1. AESISTORS - 17w, S% VALUES IN OrsiS LWESS OTMERWISE MOTED.
2. CAPACITORS - VALUES IN pF UNLESS OTHERVISE WOTED.
3. IOUCTORS = VALUES TK pM UMLESS OTMERVISE MOTED.
%, PEACTORY SELECT. TYPICAL VALUE SHOWK.

S. ALL VOLTAGES ARE DC LMLESS OTHERWISE NOTED.
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Figure 6-1. Voltage Controlled Oscillator. Al
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CIM CE-5

[cxr, rex, 'DESCRIPTION CESTOCKNo.|  MFE. MFR. NO.
|
| e P.C. Board Asey, Sewple & Hold | 7001022 | Cushman :
i P.C. Board 1780-0046 | Cushman
CAPACITORS
Potyester, . 1uF, £10%, 100V 1008-0031 | Sprague 225P10491
Elect, 1004F, +10%, 23V 1013-0003 | Sprague TE-1211
tyester, 022uF, 4105, 100V 1008-0034 | Sprague 225P223OTWAS
{ Mica, 180pF, £, 500 1002-0005 | Elmenco DMIS-F-181
Poly, .68uF, +5%, 100V 1008-0039 | Electrocube | 625BIBGE4K
Folpeater, | 1uF, 4108, 1007 2008-0031 | Sprague 225910891
dca, GI0PF, 25%, 5 1002-0032 | Elmenco DAMI5-F-581T
Elect, 1004F, w%, 1013-0003  {Spregue | TE-1211
| Polyester, . 6082y, m%, 1007 1008-0015 | Sprague 225P82261 |
Elect, 264F, -10% 125%, 10150010 | Sprague TE-1207 |
Elect, 254, -10% 1255, 25 1013-0010 | sprague TE-1207
Mica, 200pF, 45%, 500V 1002-0042 | Elmenco DMI8-F-2015
olydster, . b0564T, ~10%, 100V 1008-0022 | Spregue 225P56291WAS
M SoE, S5, S0y 1002-003% | Elmenco DM16-F-331
~49uF, =108, 2007 1008-0037 | Electrocube | 625BICISAKE
Cn, +054T, -20% +80%, 257 1005-0014 ! Erle 5855/505/1500/5032
Cer, .05uF, ~20% +80%, 25V T005-0014 | Exie $355/503/500/5052
Bolyastar, [164F, w108, 2007 3008-0035 | Sprague
i 05U, ~20% +80%, 25 1005-0014 | Erie Season tsu0/503%
Petvanten. 0307, o, 00V 1008-0036 | Sprague 225P68391WA
| comzs i
RF Choke, 2208, +5% Delevan 1557-52 |
RF Croke, 120uH, 5% Delevan 1557-80 i
f i
DiopES |
focmi sy, 1Nsosa 12810013 | Syleante 1N3064 i
cR2 s oy, 20%, 1w 12810028 | Motorola o f
= St 1Na064 1281-0013 | Sylvanta ING064
| cra 100V, PIV, 1 Amp. ias1-002 | ITT 14002
NTEGRATED CIRCUITS
) OP-4MP, SNT2709T, 2026-0014 sNT2T09L,
©2 Dua 2t Us4-9914-28X
i ics NOR Gate l‘nmhx\d U84-3914-
€1 ok s Pos NARD Gate SNT400N
f ’ RESISTORS
I'm Comp, 3.3kR, 5%, 1/4W 1066-3325 | Allen-Bradley | CB3325
| Rz | Comp, 10k, =58, 1/4W | 1066-1085 | Allen-Bradley | CB1025
| ms | Comp, 15k8, =5, 1/4W | 1066-1535 | Allen-Bradley | CBls3s
! Re Comp, 52050, +5%, 1/4W | 1086-2245 | ‘Allen-Bradley | CB2zas
i ms Comp, 150k2; £5%, 1/4% | 1085-1545 | Allen-Bradley | CBloas
| ms Comp, 2243, 46%, 1/4W 1086-2235 | Allen-Bradley | CB2235
&7 | Comp, 8.2k, 438, 1/4W | 1086-8225 | Allen-Bradley | CBzzs
Rs Comm, 3ok =54, 174w | 1056-5628 | Allen-Bradley | CBSo25
RS i Comp, 2.2k, 3%, 1/4W ! 1066-2235 | Allen-Bradley | CB2225
R0 | Comp, 1kR, 45%, x/aw 1086-1025 | Alleo-Bradley | CB1025
¢ R | Comp, 1k2, 5%, 1 i 1088-2025 n-Bradley | CE1025
B | o MRk Ty 10602225 | Allen-Bradley | CRazas
R13 | Comp, 47k, 455, 1/4 | 1086-4735 | Allen-Bradley | CBaT5
Rl: . | Comp, 5600, 6%, 1/4W | 10855515 ' Allen-Bradley | CBS6ls
Rls | Comp, 1,8k8, 3%, 1/4w 1066-1825  ; Allen-Bradley | CE1825
|




SAMPLE AND HOLD (cont). A2

| cxr. rex. | DESCRIPTION
|
i J
DaeJron g A g
[ | Comp, 4.7, 8 s
| mis Goup, 15k, 45%, /4
tR19 Comp, 1.5k8, 5%, 1/4W
R20 | Comp, 33k, '£5%, 1/4W
Rzl Comp, 5.6k, 5%, 1/4W
© Rz Comp, 1k2, 5%, 3/4%
i R2 Comp, 2.2k8, 6%, 1/4W
R24 { Comp, 1k@, 5%, 1/4W
\ Rz | Comp, 1ka, 5%, 1/4%
| R26 Comp, 4.TkSt, #5%, 1/4W
| R2T | Comp, ki1, %, 1/4W
| R28 | Comp, 2.2%0, 5%, 1/4W
| R2% Comp, 4. 7kn 5%, 1/4W
! ! TRANSISTORS
L@ | 55, NP, 2Ne2T
D@
| & PN,
P S Now, aoss
| @ | N chammel, FET, 24082
@ | st, PP, N2
& 'S0 NPX, 2NaaTs
as | p-chamel MOS
| as | M- Coamel, FET, 2%4092
| a0 5L, NP, Nz
@1 s PN, 2naTS
aiz Sil TPX, 24275

1

|
i

CE STOCK NO.

1212-0013
1086-4725
1086-1635
1066-1525
1056-3355

1066~
1066-1025

1066-1025

1066-4725
1066-1025
1066-222:

1066-4725

1272-0016
1272-0023
1272-0081
1272-0031
1272-0025

1272-0023

1272-0018
1272-0016

ulen'Bndley
s
| Alten-Bradley
‘Allen-Bradley
‘Allen-Bradley
Allen-Bradiey
‘Alleu-Bradley
Allen-Braiey
‘Alien~Bradley

| Fatrenild
| Faizonild

MFR. NO.

€B1025

4725
CB1025
CB2225
CBaT2S

2N4275

24092
2Na21

2N42T5
2Na275
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Y. SFACTORY SELECT. TYPICAL VALUE SHOWN.

S. AL VOLTAGES ARE DC UNLESS OTMERWISE MOTED.

Figure 6-2, Sample and Hold. A2
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REFERENCE DIVIDER. A3

cr1
cR2

coicEs

-
Ref, Dlv(der ‘
o Board hsey. 1001-0203
[ 7.c. moaxs | 1r80-0047
| capacirors | |
Ziee, 19, 155 105, 120 | xopons | sorgue | sopisscoizas
" ouF, 20%, 357 | oss-00is ie | -os-xsm-soaz |

Sea, 27008, a5t 5
b S
Cer, +054F, +80% -20%, 25V
Elect, 1004F, +15% -10%, 12V
DIODES

Si, 100V PIV, 1 2mp.

S0, 100V PIV, 1 amp.

INTEGRATED CIRCUITS

ut NOR Gate
Qusd a-i5pul. Pos. NAND Gate

Dual 2-inpul OR Gate

Decade C:
Decade Cmmbs
RTL Buffer
| @uad 2 lnput o NAND Gate
| RESISTORS
Cowp, 2.2kQ, =6%, 1/4W
Comp, 3.9k, 258, 1/4W
Come g tony Aa"’e, 1/4W.
Comp, 2 5%, 1/4W

oy Soon st /o
Comp, 3.362, 5%, 1/4W
Comg, 2.2k, 5%, 1/4W
TRANSISTORS

Si, XEN, 24275

Exi
10020031 | Elmenco

1013-0015 Sprague i 3DD1566 1
ety e | SR s0sa
} Tot-0001 » aowrconzees |
i 1281-0023 1N400Z
| |
o~ | s
| I o
| szesboes | S |
20250010 | Usa-ssoo-2sx i
| 2025-0002 SNT490N
| BEETR | EZ i
| 2025-0011 ‘ USB-9900-28X i
| S |
Toorrsine e
| e el
e | cRa
1087-1015 | EB1015 |
| lenpractoy | cEo028 |
| ey | Soie |
11z 006

B ‘

6-11/6-12
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L. RESISTORS - 1/W, 5 VALLKS In OMS UAESS OTMERVISE WOTED. -
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. INDUCTORS = VALLES IM M UNLESS OTHERWISE NOTED.
TYPICAL VALUE SHOWN.
DC UMLESS OTHERVISE NOTED.
Figure 6-3. Reference Divider. A3
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FREQUENCY ERROR METER, Ad

CTMCE-5

CKT. REF, | DESCRIPTION cxstockvo.|  wFR. MFR. NO.
a4 Frequency Error Meter Board Agey | 1001-0204 | Cashman
| Printed Cireutt Board 1780-0456 | Cushman
! i
DropEs i
cRI | sl e 1281-0000 | Tremsitzen | INELe
crz | s e 12810009 | Trsasitrn | 1NSl
Crs | si) 004 1281-0013 | Teledyne 1Na06s
RELAYS
K {129 oc, peDT 1313-0002 | Paxeleo RL0ZE-72-V185
| REsmTORS
n Comp, 2, a0 1066-2735 | Allen-Bradley | CB2735
Rz Comp, 6,868, 5%, 1/4% Allen-Bradley | CBeazs
R Comp, 359, 45%, 1/4W Allen-Bradley | CE3305
1 Por, 10ka, 0%, 3/4W Belitrim SWR
s | Pot, 50,08, 3/4W Heliirim oWR
e Pot, 1k, 210%, 3/4W 1215-0013 | Helitrim
RT Comp, 4,760, 45%, 1/4W 1060-4725 | Allen-Bradiey | CB4725
i | |
i |
\ i
|
!
|
staimaes 5-15/6-16




CIM CE-5
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o
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SECOND IF/DISCRIMINATOR, AS

CM CE-5

i CKT. REF. | DESCRIPTION E STOCK NO.. MFR. | MFR. NO.
[ |
| s Second IF and Discriminator | | i
! Board Assy | 70010205 Cushman i
i Printed Circult Board | 17800084 | Custman i
i CAPACITORS
c Cor, 014, 490 -20%, 25V 1005-0013 [ Exte 5835/512/Y50/1032
c2 | cex) Lor) 0% 208 257 | 10050013 | Erie | 53857512/ 50/ 1037
cs ‘g a2tk 25y | 10050015 |Evie | ssas/s1z/vsu/1097
C4 Elecz, 10047, +75% -10%, 12V | 1013-0011 | Sprague | 30D107G012CC5
i cs Elect, 154F, 4108, 257 | Tors-o00s | Sprague | s0D156G0z5BES
Yocs Cer, .01uF, +80% -20%, 25V | 10050013 | Erie ™ 5835/512/Y5U/103Z
o Cox, LOIAF, 480 -208, 25V 10050025 | Exie 5895/517/Y50/103
cs Cer, .05, 4808, -20%, 25V | Erie 3895/505/Y5U0/5032
cs Eledt, 154F, +75%, -10%, 12v Sprague | sopisecoze.
cio Cer, 2.20F, +.259F, 500V Erie | 301-000-GoJo-228C
o Mica, 430pF, 5%, 300V Elme | DM15-F-a017
ciz Mica, 430pF, 5%, 50 { Etmenco | DMI5-F-4
a3 7, 3.3pF, % 250F, 500V {Erie 301-000-C0J0-339C
iz e, O5uT, 1805, 208, 257 {Erie 5835/505/Y5UD/5037
cis Cor, 054F, +80% ~20%, 25V 1005-0014 [ Exie | se1s/505/¥500/5032
s Cor, .OLF, 60% ~208, 25V 1005-0013  Erie sa35/512/150/105%
ar Mica, 470pF, 5%, 300V 1002-0035 | Elmenco M5 F-471LT
cs Cor, 057, 1508 20, 257 10050014 |Erie | 5587505 45 00/5032
c1s Mica, 4T0pF, 5%, 3007 1002-0035 | Elmeneo | DMI5-FeatLs
cz0 ot Use: !
o2 ex, L05uT, +00% 208, 25V 1005-0014 | Evie 5835/505/¢500/5032
ol A N g ) 1013-0003 | Sprag 5051076025005
cz Mioa, 100pE ] 5%, 5007 1002-0011 | Elmenco DMI5-F-1015
cz Mica, 470pF. 1020035  Elmenco | DMS-F-a71
czs oty Saniz, v toow To0s-0052 | Sprag | 225p2nas1
cz6 Poly, 02TuT, 4105, 100V 1008-0052 225p21391
. car Mica, 20005F, 5%, 300V 1002-0077 | Elmenco | DMLIE-2027
28 5, 02TF, +10%, 100 T008-0032 | Sprague | 225p2rsel
c2s Poly, 027F, 210%, 100V 10080032 | Sprague | 22spaTasy
cs0 Micd, #70pF, 1%, 500V 2-0044 | Elmenco | DMIS-F-4TiF
a1 Gor., QT 80 <20, 5y 10050014 Exte | 5805/505/7500/5032
Elect, 15,F, 210%, 2 1013-0005 | Sprague | 20D156G025BES
Cer, LOLLT, +50% 20 -y 10050015 | ETie | 5835/512/750/1032
Cox, 01T, +80% 1005-0013 | Exie | 3833/512/¥50/100%
css Sor, 0T, 06 zos. v 1005-0012  Erie ! s835/505/¥50/5037
i cors
n | RE Choke, 4704, 35% 1585-0019 ' Detevan
2 | RF Choke, 4704, 5% 1585-0019 | Delevan
s | Var. Induétor,  turns, 16 Muz 1596-0001 TRW
It | Var. Inductor, & turn; 2 1596-0011 ' TRW
s RF Choke, 82, 5% | 1585-0032 | Delevan
6 | BT Choke, 824, 5% 1585-0032 ! Dele
r | BF Cooke, 2.2mH, =5 1585-0 Delevan
18 BT Gooe! | 1585-0006 :Delovan
s RF Choke, 1585-0006 Delevan
I10  |RF Cioke, | 15830030 ' Delov
1 BT Choke, 22mH, +15% 1585-0026 ! Delevan
a2 RF Croke, 22mE, 5% { 15830028 Delevan
seoraon 619
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SECOND IF/DISCRIMINATOR (cont). AS

CKT. RE DESCRIPTION “cr stocko.|  MER | MFR. NO.
[ t [
{ proves |
| om | Ge, G833 | 1282-0005 [T =
CR2 | Ge, G633 1 1282-0005 T | G633
GRs | Ger Goss | Tzsso00s |1rr | Gess
| cms st 1Naoss 12810013 | Teledype | 1NaOea
Ge R Imoss | R0 | Teme | ioosi
CRS 81, 1N3064 | 1281-0013 | Teledyme | 1904
cx? | U 1N3084 | 1201-0013 | Teledyne | inaose
cme | Ge, Gewm | 12s2-0005 |TT | ceas
cRe | &, weoes | lzsmoms | Teledyme | Natss
G & e | ool e | neoss
® i
! INTEGRATED CIRCUTTS i
i1 RF Ampl, CA3028A 2025-0012  |RCA | cazezss
1cz RF Ampl, CA3028A 2025-0012 | RCA | casozsa
i RESISTORS i H
| RL | Comp, 3.9K2, 5%, 1/4W 1066-3925 | Allen-Bradley | CB3925
| R2 | Comp, 3.9k0, 5%, 1/aW | 0663925 | Alen-Brodley | CB3025
R3 Comp, 3.3k, 6%, 1/4W | 1066-3325 'Anzn -Bradley | CE3325
| R | Gomp, 1262, ﬁ%‘ /4w | 1066-1225 |Allen-Bradley | CB1225
RS 1 Corap, 2. 21 5%, 1/4W 1066-2225 Allen-Bradley | CB2225
LR | com s, o, e esivdil bl s
RT ! Corup, 2208, 6%, 1/4% | 1086-2215 | Aflen-Bradley | CB2215
Re Comy ., 45%, 1/4W | 10661025 | Allen-Bradley | CB025
RS Comp, 8.9k, 2%, 1/4W 1066-3925 Allen-Bradley | CB3825
R10 Comp, Tke, 458, 1/4W | 10665025 | Allen-Bradley | CBLOS
Rl | Comp, £ 7Tkd w 1066-4725 | Allen-Bradley | CB4123
R1Z | Comp, 2. 2ki2, 5%, 1/4W | Alen-Bradley | CBaz2s
Ri2 | Comp, 220, 5%, 1 | |‘Alien-Bradley | CB2205
Rid | Comp, 8.9k, 5%, 1/4W | | Atlen-Bradley 925
Ri5 Comp, 1.5k, #5%, 1/41 i Allen-Bradley | CB1525
R16 Comp, 1k, 5%, 1/4W | Allen-Bxe cBro25
R17 Comp, 1. ZK2, 6%, 1/4W Allen-Bradley | CB1225
| mis | Comp, z.2k0, %, 1/4W i len-Bradley | CB2325
o | AllenBradiy | CB2225
R20 | Comp, 2.260; 5%, 1/4W | Allen-Bradley | CB222%5
| ra { comp, 8200, w65, , 1/2w Allen-Bradley | EB8215
Rz | 5, 14w Allen-Bradley | CB1235
R28 i 34 /4% Allen-Bradley | CB3325
R2t | Cowp, 3. /4 1065-3325 | Allen-Bradley | CB3325
R25 | Comp, 22fl s-c%, 1//LW 1066-2205 Allen-Bradley | CB2205
R26 ‘ Comp, 2. 2k, 5%, 1/4W 1066-2225 | Allen-Bradley | CB2225
R | Comp, 9600, e, 1/ T066-5615 | Allen-Bradley | CES61S
R28 Comp, 680, 5%, 1/4W 1066-680% Allen-Bradley | CB680S
R29 Comp, 2.2K0, 5%, 1/4% 3066-2225 | Allen-Bradley | CB2225
R30 M il 2. 2180, g%, mw 1073-0010 TFI/8TL
RS1 M Film, 101 1075-0009 (FF1/8T1
Ra2 Comp, 3.3k, 25%. I/AW 1066-3325 Allep-Bradley | CB3325
Raz M Film, 3322, 8%, 1/8W 1076-0024 F1/8TL
R ¥ Fil, 221k, % 1/59 3075-0010 | Dale MFFL/BTI
| mas | comp, 10k, 55k, 1066-1035 | Allen-Bradley | CBi0z5
| mas | Gomp, 1260, 5%, 1/4w 1086-1235 | Allen-Bradley | CB1235
| maT Mot
DR | Tl 162, 4%, 1/2W 10760007 | Dale MFFL/2TL
nos | rilm, e, /v To76-0012 | Dale MFFL/2TI
R0 | Tiq, 5 To6-1025 | Allen-Bradley | CB1025
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SECOND IF/DISCRIMINATOR (cont). A5

CIM CE-5

| cxr. rER. DESCRIPTION lcestockno.|  mrR. MFR. NO.
R41 1066-4715 Allen-Bradiey | CBATL!
| Raz 1073-002 Dale MFF 1/8 TL
B Torr-0002  |Date [ MFF1/am
Rat T0s6-4725  |Allen-Bradley | CB4725
R4S Comp, s ﬁ% "1/aw 1086-3335 | Allen-Bradley | CB3335
RiE M Film, 18, 4%, 1/2W 10760007 |Dale | mrF12 T
R4T M Z-‘l!m‘ 2740, #1%, 1/2W 1076-0018 Dale | MFF 1/2 T1
) Coms, 1260, S 172w 10671225 |Allen-Brodley | EB1228
a9 Pot, 3008, 0%, 12000016 |Mllea-Bradley } F TRE0LY
TRANSISTORS Al
1S 57 2700003 |11 | ms a1
2N3365 1272007 |Fatvebila N353
| 2Ng365 Tama-0ir  Tamohid | 2Nises
567 12120014 | Fatxchild 3567
23565 1212-0017 | Falxchild 2x3365
Q8 8i, FPN, 2N4275 1272-0016 Fairchild 2N4275
QI Si, NPN, 2N3565 1272=0017 Fairchild 2N3563
s S, NBN, 24215 12720016 | Faizehita PO
s 51, PN, 2585 D207 |Faircand N3563
Q0 S, PN, 24275 1220018 {Fairennd ma2s
| ;
|
|
q | i
; | ;
| i
i
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CIM CE-5

A2d - IO

[ T e e e e __..___.._._.__.__|
[
A23-TI-3 8 . |
| r |
| |
} 4 7 |
0 A €
£0 ¥
30VAC 7
| O\__
] AzZa- 10-7
| +l oz |
| _T 2300 |
A23-T1-7 O |
/ =7 Cr Aid-yc-s
A23-TI-1D - L
) I
| |
,F2 |
| N 14458 sy ) i
(‘“\ | 22 VAC Y VPRI
! +lcz |
. | _Tz300 |
428-Ti-9 a=—anO; |
; TIaY Oy A24-JIO-1T
A23-Ti-12 D ;
|
| |
) |
| 1% S8 ’
Vo /2VAC =i O
1 | l { Azl LK
23
| X | _T4con ;
AZS"TI-II——L I (o - |
2 ] -
| oV 'f
e N |
NOTE
1o RESISTORS « L/9w, 6% VALUES IN OMMS UNLESS OTMERWISE WOTED.
2. CAPACITORS « VALLES 1N pF UNLESS OTMERWISE MOTED.
Jo INOUCTOR', w vALULS [N pw UNLESS OTWERWISE MOTED.

o+ FACIORY SELLCT, TYPICAL VALUE SHOWN.
< ML VOLTAGTS ARL DC LMLESY OTMERWISE WOTED.

Figure 6-13,

Power Supply Rectifier. A13
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R2i
23K |
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53-00—l74 23% [~

l woTE:

| 1. RESISTORS - 1/W. ST VALUES IN (O UWESS OTMRVISE WOTEO.
2. CAPACITORS - VALUES IN uF UMESSS OTMERWISE %OTLD,

l 3. IMOUCTORS - VALUES IN yH UMLESS OTHERVISE MOTED..

. SFACTORY SELECT. TYPICAL VAL SHOwX.

I 5. ALL VOLTAGES ARE DC UMLESS OTHERRVIL WOTED,

Figure 6-14, Divide-by-N, Al4
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560100381

WOTED
1 hststons - 1w, 53 VLS Dn 0w ecsd SREISE MOTED.

CAPACITORS - VALLES 1K pF UMLESS OTHERWISE MOTED.
TROUCTORS = WALUES TN u4 UMLESS OTHERVISE NOTED.
SFACTORY SELECT. TYPICAL VALLE SHOWN.

ML VOUTAGES ARE OC UNLESS OTHERVISE MOTED.

TYPE. )

7 MACLRTE|

2.3 |swnr400 |

CIM CE-5

AZ4IE/B

Eat A254/0-C2
+

]
20V Sw (43rME)

A25As0-C21
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Figure 6-16. 42 MHz Filter,
Audio Amplifier, Mixer and IF Switching. A16
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Figure 6-17. Programmable Phase
Lock Loop and Amplifier. A17
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Figure 6-22, Wiring Diagram, Rear Panel. A23
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Main Chassis.
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o CmCE-5

MASTER OSCILLATOR/DIVIDER/FILTERS.

— :
CKT. REF. | DESCRIPTION [ce srockmo.|  wrm. | MEFR.NO. ;
] | T |
a8 | Master Ose/Divider/Filtets i ]
| ®.C. Bowrd Asey | moioz0s | cushman |
| .c. Boara | 1m80-0001 | cushmen |
CAPACITORS !
o1 Cer, .054F, #80% -20%, 25V | 1005 o e 5855-000-Y5U0-300%
c2 Poly, " 00L2F, 0%, 1009 | 1006-0016 | Sprague | 225p8zz:
=) | Cex, .05, 480% -20%, 25V To05-0014  [Brie Seeseso0-¥atn-sosz
s | cor, osur, 0% 206, 35V 10050014 |Exte | 5855-000-¥510-5032
s Poly, 00274, =10, 100 | 1008-0005 | Sprague | 225p27201
s Con 007, 2008 1208, 55y | 1005-0014 |Exle 5855-000-Y5U0-5032
c1 480% -20%, 25V | 1005-0014 rie b 850 & YSUO 5032
8 mm, Soint, ok, S0 | Elmenco |
cs 05y, 4808 -20%, 25V To05-001  [Exle | Desbaomvo-sesr |
oo Mica, 12F, 45%, oo 1002-0017 | Elmenco DM13-C-1207 i
cn Mics, S1pF, 5%, 5 0020027  |Elmenco |
c1z Tk 0 T 0%, 10w 10130015 | Sprague
c1s Mica, SIDY, 5%, 300V 10020027 | Elmenco
ciz Cer, . 05uF, +80% -20%, 25V | To05-001e iErie
<15 Cor, - 054F, +80%, 208, 25V | 005001 | Erie I
c1 Cex, .O54F, 4805 -20%, 25V 1005-0014 | Brie
| ar Mica, 330pF, 5%, 500V T002-0033 | Elmenco
i o Mica, 120F, 455, 5007 1002-0017 | Elmenco
| e cer. ok, a0k <205, 25V 0050014 |Erie i
G0 v, Sonr, B, 007 T002-0033 | Elmenco i
om | Mice, 10pF, 5%, 5 3002-0026 | Blmenco
PR Fo s B Eria
czs Cer, |05uF, 4805 -20%, 257 5
czs Cor, [OSLE, 1608 205, 257 3855-000-Y500-5032
©cas Cor, |05F, +50% -20%, 28V 5955-000-X5U0-303%
czs Cer, .05uF, +60% ~20%, 257 5855-000-Y5U0-5037
czr e, 33058, w58, S007 5-3-3510
czs Mica, 1 DMIS-C-120]
cz9 Mica, 390pF, 5 DMI5-F-3913
0 Yice: Zreg. 5 soov 1002-0008 ' Elmenco DMIS-E-2103 i
cs1 Gex, .O5uT, +80% ~20%, 25V 1005-0014 | Exie 5855-000-T510- i
csz Cor, 05uF, +80% -20%, 25V 10050015 | Bie 5855-000-XSUO-303Z |
cas Cox, .05uT, +60% -20%, 25V 005004 | Exie S65-000-Y5U-03Z |
o3t Mica, 380pF, 5%, 500V 10020033 | Elmenco
33 Mics, 12pF, 455, 5007 1002007 | Elmenco
C36 | Cor, .OGuF, 480% -20%, 26V 1005-0014 | Erie 5855-000-5T0-5087
37 Cox. Losur! 1508 208 257 J005-0014 [ Exie 5855-000- Y5T10-5052
= Car, |05uF, #80% 257 1005-0014 ' Erie 5855-000- Y5 U0-503
s | cer, Lo, ek 2ok, 25V 10050014 | Erie 5855-000_Y5U0-503Z
Cao | maica, 390pF, <58, 1002-0033 | Elmenco DMI5-F-3815
G e e 5% 1002-0017 | Etmenco DM15-C-1209
Gz | cen.inE 0k %305, 257 1005004 | Evie segs-oun-s
cas " +80%, -20%, 25V 10050014 | Erie 000 st-sesz
cu | M)ca asopr, ~5%, 5007 1002-0033 | Elmenco Do
lcs | OpF, 455, 300V 1002-0016  : Elmenco e i
cis m, .osur. w00 <208, 35V 1005-0014 | Exie 5855-000-¥5T:0-5032
C47 | Tant, 10uF, =10%, 1011-0007 K10c2
ce I Cer, U o sy 1005-0013 5835-512-X50-1032
! |
|

seormoim 625
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L. RESISTORS - L/4W, 5% VALUES IN OHMS UNLESS OTHERWISE NOTED.
2. CAPACITORS = VALUES IN uF UNLESS OTHERWISE NOTED.

3. INDUCTORS = VALUES IN uH UNLESS OTHEAWISE NOTED.
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S+ ALL VOLTAGES ARE DC UNLESS OTHERWISE NOTED.

Figure 6-25, 20 dB Pad Assembly
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MASTER OSCILLATOR/DIVIDER

TERS (cont). A8

CIMCES

| cxr. mEF. DESCRIPTION cEstockxo.!  wrR. MFE. XO.
|
cos
L1 RF Choke, SEG;.H aﬁ% 1585-0028 Deleven, 1537-08
L2 R Caoke, 1385-0018 | Deleven Tsar-9z
L3 RF Choke, MWAE h% 1586-0018 Delevan 1537-92
L Var. Dndustor, 4 furns B1396-0010 | Cushwman
i iz, Inductor, § tuma B1396-0011 | Cushmen
s Vaz. Industor, 4 turna B1596-0010 | Cushman
o Var. Inductor, § tums E159-0011
Is Ver, Inductor, 515960010 | Cushman
s EF Choke, 2204H, 6% 1585-0018 | Delevan 1537-92
o Vaz, Inductor, $15%-0010 | Cushman
1 Var, Inductor, B1596-0010 | Cushmen %
T2 RF Choke, 2204, 5% 1583-0018 | Delevan 1587-92
1) RF Choke, 22045, 5% 1585-0018 | Delevan 1537-52
DIODES i
cR1 81, Zener, 6.8V, 120% 12810007 | Motorola INes?
| cmz Gt used
| cms Si, 1N3084 1201-0013 | Travsttron | 1N3064
INTEGRATED CIRCUITS
e T i Tl Flop 2025-0005 | T.L snTaTeN
1c2
13 Seed Toopat Pos. NAND Gate 2025-0003 | T.L. SNT400N
RESISTORS
R Comp, 1048, 5%, 1/4W 1066-1035 | Allen-Bradley | CB1035 |
Rz o 3066-1035 | Allen-Bradley | CBI035
Rz 3066-1525 | Allen-Bradley | CBIS25
Re 10662225 | Allen-Bradley | CB2225
Rs 30661035 | Allen-Bradley | CB1035
Re 1066-2735 | Allen-Bradley | CB2135
B T066-6e1s | Allen-Bradiey | CBESIS
8 10861525 | Allen Bradley | CB1525
79 » 55, T066-1225 | Allen-Bradley | CB1225
R10 Comp, 22on 5%, 1/4W 1066-2215 Allen-Bradley | CB2215
R11 Comp, 1002, 5%, 1/4W 1066-1015 Allen-Bradley | CB1015
R12 Comp, 1008, 5%, 1/4W 1066-1015 Aller CB1015
R13 Comp, 5.1k, 5%, 1/4W 1066-5125 Allen-Bradley | CB5125
Er Comp, 5009, '+5%, 1/4W 10665615 | Allen-Bradley | CBS61s
RIS Comp, 3. 88, 5%, 1/4% 1086-3925 | Allen-Bradley | CBSS2S
R16 Comp, asﬂﬂ 5%, 1/4W 1066-5615 Allen-Bradley | CB5615
R17 Comp, \m, 5%, 1/4W 1066-1035 Allen-Bradley | CB1085
R18 Comp, 10ki2, 5%, 1/4W 1066-1035 Allen-Bradley | CB1035
719 Comp, 3.3k8, 45%, 1/4W Jo66-3325 | Allen-Bradley | CBO3:
R20 Comp, 3.99, 5%, 1/4W 1066-3925 Allen-Bradley | CB3925
R21l Comp, 3.9k2, 5%, 1/4W 1066-3925 Allen-Bmduy CB3925
R22 Comp, 8.3kR, 5%, 1/4W 1066-3325 ‘Allen-Bradley 'B2325
B2 Cowp, 1012, 5%, 1/ loteress | ion-peadiey | cBiose
R2¢ Cowp, 10k02, 5%, 1/4W 1066-1.035 Allen-Bradley | CB1035
Rz Gomp, 3. 9k, 5%, 1/4W 1066-3%25 | Allen-Bradley | CE3925
26 Comp, 10k2, 5%, 1/4% 1066-1035 | Allen-Bradley | CB1035
R2T Comp, 10k, =5%, 1/4W 10661035 Allen-B; y | CB103¢
e Comp, 3. 968, %%, 1/4W T066-2925 | Allen-Bradley | CB3%25
R29 Comp, , #5%, 1/4W 1066-5625 Allen-Bradley | CB5625
R30 Comp, 5.6k, 5%, 1/4W 1066-5625 Allen-Bradley | CB5625
Ra1 Comp, 1k8, 6%, 1/4W 1066-1025 | Allep-Bradley | CBL025
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MASTER OSCILLATOR/DIVIDER/FILTERS (cont).

T

7 T
cxr. Rez | DESCRIPTION cE sT0CK NO.
i &
| I
[ mr oo amn 205 e 1086-9215
| = | Comp. | Toss-sa1s
! Raa Comp, s003, 208, /4% | 10862015
n3s Coms, Toon, Lo, T | ioss121s
i ! TRanssTORS
| @ st, NN, 23563 1212-0022
az st PNP] zvan [ 1220028
& 51, NBN, 2363 | 1220022
[ i) NEN, 23563 | 12120022
-3 PNP, TIS 3 | 127170008
as s1, NPN, 240563 | 12120022
a1 Si, PYP] IS 3 | 120100000
Qs S msar 12710002
Qs 81, NP TS 37 127120003
10 S, NPN, 24275 | 12m2oms
! an i, NEX,  avenrs 1223-0018
T 4215 127200168
]
I
i
i
| i I
| |
i |
S i

o CE-5

[P R ——
Allen-Bradley | cpazis
Allen-Bradley | Crsits
Nenbradey | cmsons
Mler-bradtey | Omizis
Faronis | mvases |
o | e
Fasoala ™ iages |
Farhds | msses
b3 TS 1
Furenla | awsses
T1 TS
3 | T8
T.L 1 TS 37
Fairota | vaas
Fatroni mazms
Fanenld | mvazms

6-27/8~28



e CE-5

1 KHz-4 iz MIXER/9,9 MHz FILTER, A7

I T
cxT. mEF. | DESCRIPTION Jox stocxno.]  srem. MR, No.
[ : :
D e e | | 5
| | Board s 70010207 . |Cushman |
| | Pristed Cireuit Board 17800052 | Cushman i
! | |
CAPACITORS i | i
c Ger 0T, 1005 20, 2 1006-0013  |E3te | sess-si2-ysu-oaz |
ice Gox, GLLE, 1008 -20%, 594 1005-0013 | Exle | sesa-5)2~YSU 103z |
| ca Cor, .mm. 4808 ~20%, 25 1005-0014 | Exte { 5855-50: 0-5037 |
I oce Cer, . ) +80% >Zﬂ‘i;‘ 28V 1005-0014 Erie | 5855-50¢ i
= Mica, 560pF, '45%, 3 1002-0037  |Elmenco | DM15-F-5617 i
cs Cer, -004T, 0% -20%, 25 1005-0014  |Erie n ~503-Y500-5092 |
| e Cer, - 05F - 1005-0014 Erio | jass-sos suo-sorz |
| o Cx, 9-35p sov 1001-0006  [Erie | se-mas |
ce Mick, 27pF, '45%, 500V 1002-0005 | Elmenco | i
w0 Cor. ootut, Shds, so0v | 20050003 |5vie [ -
c11 Cer, .05uF, -'80% =20%, 25V i 1005-0014 5855 -505-" YEUO 5032
12 Mica, 510pF, 54 i 1002-0036 Elmenco M15-F-513
c13 Cer, 05T, 480% ~20%, 25V 1005-0014 xie. i 5355 505~ ysuo 5032
c1a Mica, 27pF, 5%, 500V 1002-0008 | Elmenco | i -
s Cor, 034, 180% -20%, 257 1005-0014  |Erie | Seassns-wovo-sasz |
Gl | ion, 1507, o8, 500 100270001 | Etimenco Duis-c1507
c17 Elect, 1,04F, £10%, 25V 1013-0004¢  :Sprague i ZDDIUSGOZEBAE
cis Mica, 21pF, 5%, 500V 1002-0008 | Elmenco 5
€18 Elect, 15u4F, £20%, 25V 1013-0005 | Sprague 10D156602555>
iocz0 Cer, .« 5“‘ +80% -20%, 25V | 1005-0014 Erie -505-Y5U0-5032
ez Mica, 1 %, 5007 | 20020001 | Elmenco i
caz Mick, sibot. 238, sogv Elmenco
i ce3 Cer, .05uF, +80% -20%, 25V Erie 3Z
cae Cer, L05uT, +480% ~20%, 25V Erle | 588~ 05z |
=3 Eledt, 154F, 2108, 257 Sprague | Sobasecorenss
i c26 Cer, .054F, +80% -20%, 25V i Erie } 5855~505-"
| oz Gor, J0mz! 008 a0t 25 | [Exie s855-s0s-veuo g0
oz o |Flmence | D1 i
29 tica, Si6p%, oh Elmen | Dhiscr :
€30 Cer, .05uF, +80% 20% 25V {Erle | 5855-505- YSUB-ﬁﬂSZ i
= Cer, 0GKF, 480% -20%, 25V Exie | 5855-505-¥510-5032
= Elect, 100uF, 0%, 25V i | Sprague |
i csn lect, 1.0uF, 410%, 257 | Sprague | i
Cas Bleon Loz 08, z6v | sprague | !
| css Si0PE, 435, 3007 10020038  |Eimesco | |
i |
iocae Polyv 0\752ul‘ +10%, 1 1008-0015 Elmenco ‘ i
car | Cer, .05uF, +80% -zﬂ%, 25v 1005-0014 | Erie i
€3 | Cor, |06uT, +a0% -20%, 35V | 100570014 {Exie |
| g pely, 008, 08, 100V | 10080015 | Eimenco |
i cxo Mica, $30pF, 1%, 500V 10020034 | Elmenco :
C4l Cer, .05uF, +60% -20%, 25V | 1005-0014 Exle !
| Caz | Cer, .01uF, +80% ~20%, 26V 1005-0013  !Erie i
B | cons ! | i
i | |
1 |55 caoke, saoum, 255 | 15850023 Delovan | 2500-20
L2 | RF Choke, 65045, 258, | s |peieven | 250020
L | Jor o, 2,275, 1 | 1556-0004 | zo211-m2
4 | Var. nductar, | Tsseosod | mw 0213-R2
s \ Var. Lnducbor. B | 1896-0004 | TRW } 20211-Rz
6 ar. Inductor, 2.2-5, 1xH | 1596-0004 |TRW | 20211-R2
I | Ve weter, b o-a.thek | sveoni | TRW 2024
Ls | RF Choke, 5. 6ut, 208 !

1585-0028  Delevan 1537-30

seormmen 621




CIM CE-5

116z-4 kHz MIXER/9.9 MHz FILTER (cant), AT

CKT. REF. DESCRIPTION CE $TOCK NO. MrR, | MFR, NO, |
I
1
DIopES 2
Ry Ge, Ge33 12820005 |1TT cess
CRz | Ge, G633 1262-0005  |1TT aess
RESSTORS
B Comp, 27k, #6%, 1/4W 1066-2735  |Allen-Bradiey | CB2735 ;
Rz | Comp, 8.2k, #5%, 1/4W 1066-8225 | Allen-Bradley | CB8225 |
=3 | Comp, 1060, 45%, '1/47 1066-1035 | Allen-Bradley | CBL035 |
Ré | Comp, 10k2, 45%, 1/4W 1066-1035 | Allen-Bradley | CB1035 |
BS Cowmp, 1k, 4%, 1/4W 10661025 |Allen-Bradley | CB1025 |
=6 Comp, 1K, 5%, 1/4% 1066-1025 | Allen-Bradley | CB1025 :
RT Comp, 2,248, &%, 1/4W 1066-2225 |Allen-Bradloy | CB2225 i
RS Comp, 1200, 5%, 1/4% i065-1215  |Allen-Bradley | CE1215 |
RS Cowp, 3.9k, 45, 1/4W 1066-3925 | Allen-Bradley | CBS925 |
R10 Comp, 16508, $6%, 1/4% 1066-1515 | Allen-Bradley | CBi5t5 ;
r11 Comp, TSV, 4%, 1/4 6-xor
RIz Comp, 6806, 6%, 1/4W 1066-6815 | Allen-Bradley | CB681s
Ris Comp, 1200, 5%, 1/4% 1066-1715 | Allen-Bradley | CBi215 i
Ri4 Comp, 10k, 458, 1/4% 1066-1035 | Allen-Bradley | CB1035
R15 Comp, 100, 4%, 1/4W 1066-1035  |Allen-Bradley | CE1035
R16 Comp, 3.9k, 5%, 1/4W josems | Allon-Bradley | cBoms
R17 Comp. 1.3, 5. 174 1066-1225 ~Bradley | CB1225
R18 Comp, 5%, 1/4W logoamss  [Aleapradicy | carras
RID Comp, 1000, 55, 1/4W 1066-1015 | Allen-Bradley | CB1015
R20 S T a1 1066-1025 | Allen-Bradley | CE1025
R21 Comp, 10k3, 5%, 1/4W 1066-1085 | Allen-Bradiey | CBi03s
R22 Comp, 10k0, 5%, 1/4% 1066-1035 | Allen-Bradley | CE1035
Rz Cotup, , s, 1/aw 10665925 | Allen-Bradley s
Rzt Comp, 140, 6%, 1/4W 1066-1025 | Allen-Bradley | CB1025
RS Comp, 1280, %, 1/4W 1086-1225  |Allen-Bredley | CB1225
R26 Comp, 6.8k, 455, 1/4% 1066-6825 | Allen-Bradley | CB6825
R2? Comp, 8.2k, 46%, 1/4W iee-02zs  |Allen-Bradley | CBzze
R28 Comp, 5600, 5%, 1/4¥ Sllen-Bradley | CBSGLS
R29 Comp, 3308, 455, 3/40 Tocoams  [Mieamradiey | Craots
R0 Comp, 10, 5%, 1/4W 10662025 | Allen-Bradley | CB1025
B31 Comp, 820, 6%, 1/ 1066-5205 | Allen-Bradley | CBs20s
B3z Comp, 2248, 5%, 1/4% T086-2225  |Allen-Bradley | CB2225
B33 Comp, 8,258, 6%, 1/4% 10666225 | Allen-Bradley | CBB22s
Rsd Comp, 1060, 5%, 1/4W 1066-1035 | Allen-Bradley | CB1035
B35 Comp, 12, 4%, 1/4% 10661265 | Allen-Bradley | CB1235
R36 Comp, 22Ki1, #5%, 1/4W 1086-2235 | Allen-Bradley | CB2235
RST Comp, 2.7k, #%, 1/4% 0662725 | Allen-Bradley | CB2725
TRANSEORMER
n Torold, & turns 26, 4 furns 426 15780007 | Cushman
TRANSISTORS
@ S1, NPX, 23563 1272-0022 | Fairchtid 2N3sey
@ 51, NPX, 2NS563 1272-0022 | Fatrenild 2N3563
@ 51, PP aN4121 1272-0023 | Fatrohild N1z
Q 51, NPX, 2Ng542 12720008 |Fairohild 283642
& Si, PNP, TIS 37 1m-000s  |T.L ™S 57
Qs , PNP, TIS 37 1271-0003 |71, s 51
@1 sA PNP, TIS 31 1271-0008  |T.L TS 37
& PNP, TIS 31 1271-0003 |11, IS 87 i
@® S Ron, e 12120022 |Fatbchild 2N3563 i
i

stormpase 632




CmMCE-5

45.00

9 MHz BALANCED MIZER. A8

g Sp— ceocswol] amm | wmao. |

| CKT. REF. I

==L ki ‘
Uoas | 46.00-50. 89 MHz Balanced Miser, ‘ | i
.. Bourd Asey

| 0010208 | Cusbmen . |
! printed Clreutt Board [ e ——
i | 1
CAPACITORS t | !
a Cer, 00ZUF, £20%, 300V | 1005-0003 | Exle | 831-596-75T-2023
L Cor, .002uF, 20%, 500V | 1005-0003 | Exie 831-596-Z50-202M |
ics Cor, 00T, 220%, 500V | 1005-0003 | Exie 831-596-Z5U-202M |
cs Mica, 33pF, =55, 500V 10020024 | EI -350. :
s Mica, S8pF, &%, 5007 T002-0015 | Elmenco
s con, zapr, 3 woomo | exte " sgs-00
Ler Mica, FSV, 6%, 500V | 1002~ { Elmenco DMI5-C-caD
cs Mioa, 100pF, 45%, 300V | To03-0011 | Elmesco | DMIS-F-ol
~cs Mica, G8pF, 45%, 500V | looz-ooss | Elmemco | -
c1o Cor, 5.60F, +. ;spr s007 1005-0042 | Brie
c11 Mica, 33pF, 5%, 5 i 1002-0024 | Elmenco
a2 Cor. 5. 69T, 2. 25p!‘ 5oov 1000042 | Exie
cis 1002-0046 | Eimenco
s i | 100-0017 | Eimeco | 205
s e .unm Lk, so0v 1005-0003 | Evie | Bies Eeu s0an
s Cer, .002uF, 2205, 5007 1005-0003 | Exie | Ba1-596-250U-202M
a1 jrtpe 5%, $o0y 1003-0046 | Elmenco | £
| ci Cor o008, = 3or, s00v 1005-0006 | Exie | sow-ovo-cod-seoc
a1 Seea, SopE, 535 5007 1002-0018 | Elmenco DMI5-E-3907
= Mica, T5pr, s, s00V 1000001 | Elmenco | DIS-C-2603
on | Ger oo, 20m, s00v 1005-0003 | Erie | ssi-ses-zsy-sozm |
| ocoz ~0024F, 420%, 500V | 10030005 | Erie | 531-596-25U-2020
= . 5.2pF, = 25pF, 500V 10050043 | Erie 301-000-COHU-820C |
G2t Siich, i0pF, 8, 5007 1005-0046 | Elmenco | DOMIS-E-430 i
Loco Mica, GBpF, 5%, 500V 1002-0013  ; Elmenco } DMI5-E-680J '
| cos 10000010 Elmeneo | DMISTT !
| car 1005-0003 i i
| cm 1005-0003 | Exie | |
29 7013-0005 | Sprague I
i cao 1005-0014 | Evie | 5855 Soiten |
§oea Cex, .0BuF, 460% -20%, 25V 1005-0014 | Etie | 5855~ 505 ~Y5U0-5082 |
= Cor, ST, +80% 208, 25V Exie | |
= Ger, L%, 08 208, 26 izt i
| cas Mica, S6pF, 45%, 5 | Elmenco 1
css Yice: Sonee, T so0v 10020032 | Elmen | i
i cas | Mica, 270pF, 5%, 500V | 1002-0031  : Blmes b
| car | Mica, 470pF, 5%, 500V 1002-0035 | Elmenco | b
! css Mica, 220pF, 5%, 500V | 1002-0028 | Elmenco i i
Cos | ioa, £30pE, w5, SO0V | 10020034 | Elmenco :
I cao | e, z10pE, 48%, S00v 10020031 | Elmenco DMIS-F-2713
I on | Eeet, 157, 2105, 257 1013-0005 | Sprague | sop1s6G025EES
iz | Bleot, 150, 2105, 357 | dmsooos |sprme | aooiseCosmms |
{ces | Cen, .05, 490% -20%, 15V | 10050014 | Erie ‘ 5855-506-Y5U0-503%
! | cons i | | i
| | |
12 | RF Choke, 124H, £10% ‘ 1585-0011 | | 1537-38
2 | Var, Inductor, 0,18-0. 214K | 1ss6-0010 | cu |
s | Vax. Inductor, 0. 28-0. 34t 7T050-0021 |
j | var. mductor, 0.28-0.34pE | 70s0-0021
5 Var. Tnductor, 0. 25~ | roso-o0e1 ! Costemen
searo0aim 635




CmMCE-s

46.00-50,38 MHz BALANCED MIXER (cont). A8

MFR. NO. !

T
CKT. RER. DESCRIPTION I
| e e 030an [
L 7, 0.26-0, 344K
i \” e | s
s | Var. Iauctor, 0.28-0. 34K
i o Var. Iductor, 0, 28-0. 344 7050-0021 | Cushman ‘
[ =11 BF Choke, 12uH, 410% 1585-0011 | Delevan | 1537-38
| Tiz | RE Choke, iuH, 40% 1585-0027 | Delevan 159712
| Lis | RF Choke, .50, 0% | 1583-0036 | Delevan | 1840-07
114 RF Choke, . 634, 2105 | 15850024 | pelevan | 1sm-os
| . DIoDES |
| o | HP 2800 ‘ ‘HPA 0 1 5082-2800
| cm2 HP 2800 HPA 50822800
cr3 HP 2600 HPA 5082-2800
cRs HP 2800 ns: o001 | EpA | s082-2800
| CRs | Zemer, 9.1V, 45%, 1N4T30A 610027 | IRC | Tnizasa
INTEGRATED CIRCUTTS |
| a1 RF Ampl, CA20264 | 205-0012 | mea ‘ CcagozeA
[ e mrAmel chanee 20250012 | RCA CA30284
|
| | RESITORS |
R Comp, 1200, 5%, 1/4W | 1066-1215 | Allen-Bradley | CE1215
| &2 Not Use | |
| = | Comp, 512, 45%, 1/4% | 10865105 | Allen-Bradley | CBS105 i
R1 { Comp, 2.2k, 5%, 1/4% | To6e-2225 |Allen-Bradiey | CB2225
| ®s Comp, .56, 5%, 1/4W Y066-5625 | Allen-Bradley | CB3625
| mo Comp, 510, #5%, 1/4W 1066-5105 | Allen-Bradley | CBS105 |
by ‘ Comp, 2108, 5%, 1/4W T066-2115 | Allen-Bradley | CB2715
| =8 Comp, 662, 5%, 1/4W 1066-6805 ‘ Allen-Bradley | CB6A0S i
| ms Comp, 518, 5%, 1/4W | 10665105 | Allen-Bradley | CBS105
10 Comp, 5. 642, 5%, 1/4W T066-5625 | Allen-Bradley | CBS625
| ru Comp, 124, 45%, 1/4W 1066-1235 | Allen-Bradley | CE1235 |
| me Comp, 6800, 45%, 1/4W T066-6815 | Allen-Bradley | CBGS1S |
R13 Comp, 3. 9k, 5%, 1/4W losd-gszs | Allew-Bradily | CB929 |
‘ R4 Comp, 1ka, %, 1/4W 1085102 | Allen-Bradley | CBI0ZS
715 Comp, 518, %, 1/4W 1065-5105 | Allen-Bradley | CBs105 |
R16 Comp, 3.8, 5%, 1/4W 1066-3925 | Allen-Bradley | CBI%25 |
RIT Comp, 4,70, 155, 1/4W 1086-4725 | Allen-Bradley | CBAT2S
RS | Comp, 4702, 5%, 1/4W logorsms | Allen-Bradiey | CB4TI3
R19 Comp, 2200 5%, 1/4W 10652215 | Allen-Bradley | CB2215 !
R20 Comp, 512, 5%, 1/W | 10665105 | AleaBradiey | cmsios |
Rz | Comp. 3908, 5, 1/ | 10613315 | Allen-Bradiey | EBam1S
| B | 1St | e raey | coroms !
R23 comp, 1. o S vw 1066-1525 | Allen-Bradley | CB1525 |
Rzt | Comp, 2.260, %, 1/4W | loocams | Allw-mradiey | cozzzs i
| == Comp, 2.2, 5%, 1/4W | lose-2225 | Allen-Bradley | CB2225
R26 | Comp, 8.2k, 45%, 1/4W | lose-s225 | Allen-Bradley = CB8225
| mer | B, dem, b 1/aw 1200-0012 | Allen-Bradley | F FRI020 |
R28 %, 11w | d06e1s2s | Allew-Bradley | CBLSZS |
B | penioon, om, o/8w | 1215-0008 | Beckm: 89 PR 100
| |
TRANSFORMERS |
. Tetitas ol eey cisrs-o01 | cusbman
C1579-0017 | Cushman

T
T2 ‘ Torea, Tettliar Goil Agey




46,00-50.99 MHz BALANCED MIXER (cont). A8

CmCE-s

[— prp——— e 0.
‘
‘ 'TRANSISTORS
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00-50, 99 MHz X10 49

CIM CE-5

CKT. REF. DESCRIPTION cx sTocK No.|  MFR. MFR, NO.
9 | 46.00-50.99 M 2 2o
| P.C. Board 7001-0208 | Cushmen
! .c. Board 17800066 | Cushman
CAPACITORS -
a Teed Thru, 1000pF, 20%, 00V 1005-0008 | Exle 357-001-X500-1020
2 Toed Thra, 1000pF, £20%, 500V 10030008 | Erie 557-001-X500-102M
s Foed Thru, 1000pF, 20%, 500V 10050005 |Exie 357-001-X50U0-102M
s Cor, .06uF, 450% -20%, 35V 10050014  |Exie 5853-505-Y500-5032
cs Cer, 002uF, +20%, SO0V 10050005 |Erie 831-396~25U-202M
s Cox, 00U, 420%, 5007 1005-0003  |Erie ss1-306-250-20230
cr Cer, LoanaE) oy Sooy 1056003 | Erie 831-55
cs 208, 5007 | 10050003 !Erie ezt aomt
cs 550 Loomer, w0, 3007 | 10050003 |Eri | 831-596-250-20208
o Mict, 24pF, 5%, 500 T002-0051 DMI5-C-2400
cn Mics, 109F, 5%, 1002-0016 DaI5-C-1007
a1z Gex, . 002u, 220%, 500V ! 1005-0003 831-596-25U-2021
c1s Cor, 02T, 208, 500V 1005-0003 531-595-Z50-20211
s Cox, 00T, 2208, 500V 1005-0003 831-596-Z5T-202M
cis Cex, .002uF, 2208, 500V 1005-0003 -596-2515-202M1
s PF, 455, 500V 10020051 DM15-E-2407
cr Mica, 22pF, 5%, 500 1002-0028 DM15-C-220
cs ' .002uF, 4208, 5007 1005-0003 631-596-Z5T-202M
i ce Cor, |00z, 120%, 500V 1005-0003 851-596-75T-202
Cz0 | Cox, lo0zF, 4205, 500V 1005-0008 831-596-Z50-202M
ca Mica, §pF, 6%, 500V 1002-0028 Diass-c-0500
| czz Mica, S600F, 5%, 300V 2002-0037 DHI5-F-5
25 Cor.Gomur] 420, s00Y 2005-0003 sap-250 202
ca Cer, .00Z4F, 120%, 500V 2005-0003 | £31-596-250-202M1
;e Cor, | 054F, +50% ~20%, 25V 10050014 Erie ! 5855-505-¥500-5032
=y Cex, O5uF, +60% -20%, 25V 10050014 [ Erie 5855-503-Y500-5037
i |
| coms i
%Y T Choke, 4.7, 0% 1585-0021  Delevan 1537-2
L2 RE Choke, 4. TuH, <10% 1585-0021 tev 1637-28
13 RF Choke, 4.7uH, 0% 1585-0021 | Delevan 1597-28
1 #24 Wire, 2 1/2 fivms (6lk) 70500022 | Cush
s RF Chole, 4. 74, 410% 1585-0021 | Delevan 1597-28
L6 RF Choke, 4. 74, 410% 1585-0021 | Delevan 1557-28
i 24 Wire.'31/2 tams 01 70500022 | Cuehman
18 #24Wlre! 3 s (k) ¥ 7050-0005 | Cushm:
e | Chole, 2'1/2 turme, Wide Band | 15860008 Fen-oxcu.he VK20020/4B
| | comzcrons |
n | Gomector, Rigis Angle 3G | 2536-000 Stertvonies | UG-1088/G
b Connector, BNC | 255-0010 | Kings -
DropEs !
cR1 Ge, G833 | 1202-0005 1T a3
Cr2 H 2800 | Tass-0001 iHPA 5052-2800
crs HP 2600 | lzes-o00  EPA | s0a2-2500
cra Step Racovery | 1282-0005 |HPA | s082-0180
FILTER ; |
Pl | 460-522 MHz Coasial | 1040-0025 | Cushmmn |
Seotmmozint g1




46.00-50. 99 MHz X10 MULTIPLIER (cont). AS

coacE-s

CKT. RER.

DESCRIPTION cEstockNo.|  MFR. MFR.NO.
RESSTORS
R1 Comp, 1208, é%. 1/4W 1066-1215 Allen-Bradley
a2 Comp, 148, 1066-1025 | Allen-Bradley
B oo e S 1066-1225  |Allen-Bradley
Re | Comp, 2.7kn, 5%, 1/4W | loes-2725 - v
RS | Co 1k, 5%, 1/: i 1066-1025 Allen-Bradley
RE Comp, 1.2k0, 5%, 1/4W 1066-1225 Allen-Bradley
&7 » 2.1, 6%, 1/4W 1066-2725 | Allen-Bradley
8 Comp, 2208, %%, 1/2W 10072215 [Allen-Bradley |
R9 Comp, 2482, 5%, 1/4W 10662405 Allen-Bradley B!
R10 Tot Used |
R11 Comp, 14, 355, 1/ 10661035 | Allen-Bradley | CB1025
B12 Yot ‘ 1
R13 Comp, )Sﬂﬂ, 5%, 1, 1067-1815 Allen-] Emsdley EB1815
R4 Comp, 3.3k, %%, 1/4W 1066-3325 Allen-Bradley | CB3325
RIS Comp, 1.5k82; 255, 1/4W | eenE |Mamney | cmsas
| TRANSFORMER | |
i | rRANSISTORS |
= s, NPN, 2N8563 | 1272-0022 | Fatrchild 2Nases
| @2 Sx, PN, 2N3563 | 1272-0022 | Fairchild 2N2563
b | izrioces  |Rea 2N2868

(N



43 MHz X10 MULTEPLIER. A10

cM CE-5

cxr. nes. | pESCRIPTION cxsrockno.| R, wenvo. |
A10 | 43 Moz x 10 ples i
P.C. Board As: 70030220 | Cughmen
P.C. Board 17500067 | Cughonan.
| caPACITORS
< ; Cex, .O0LuF, 0% ‘2D%. 25V 1005-0013 Erie 5835-512-Y5U-103Z
c ! Cex, .002uF, £20%, 500V 1005-0003  |Exte 831-596-250-202M |
c3 Cer, .01uF, #90% -20%, 25V 1005-001.3 Etie 5335»5)Z-Y5U 1032,
c4 Gor, (003, 2208, 500V 1005-0003 |Evie " -~
os ex, L00%r, 220%, 500V 10050003 {Erie et
o e, . 0024F, 420 005-0003  {Erie 851-596-757-202
ot Cer, -0024F, 1208, 1005-0003  Exie 531-596-75T-202M
s Cer, |002uF, 1005-0003  |Exie 531-595-75T-202M
cs Yioa, Topr, 5 1002-0025  [Elmenco DMIS-E-1503
cio Mica, 1%pF, © 10020017 [Elme DMI5-C-120
c11 Cer, .OOZMF *20%, 500V 1005-0003 Erie 831-596- ZSU -202M
cr2 Mica, 5 1002-0043 | Flmenco
cis Tare 00 xz o 1005-0003 | Evie
cra [t gl 1002-0015 ' Elmenco
c1s : Cer, 002, 220%, 5007 1005-0003 | Erie 831-596-Z5T-202M
ci6fcer, oo, wo%, so0v 1005-0003  iErie 831-596-25U-2020
ar Mics, 10pF, ‘5%, 1002-0016 | Elme: DMiz-cio0s
cs Mica, S0PE, sanv 1002-0043  |Elmenco
a1 Cer, . 00uF, 220%, 5 10050003 |Exie et o
B0 R e Nosop, 508, so0v 10050005 | Exie 857-001-X500
G| Boed Tumm v000p, o, 007 2005-0008  |Emie 857-001-X570-5037
Gs2 | Var, 5.5-lepF 0008 |Erie 538-002A-5. 516
coris’
RF Choke, 128, 0% 1585-0011 | Delevan | 159738 ]
2 RF Chioke, 124H, 210 1585-0011 ' Delevan 1537-38
s Yar, Imetor, 0:10-0 18 1596-0010 | Cushn
T4 |RF Chold, 5. 64K, 1 1385-0025  :Delevan 1887-20
s R e, S, don 1586-0002  Delevan T537-44
L6 RF Choke, 5.6uH, £10% 1582 28 Delevan 1537-30 !
) Var, 42 Wise, 3'ums, 611 70500005 | Cushan |
8 . 22 itre, 3 ] ) 7050-0005 | Cush
s R ke, 15, 1585-0011 | Delevan 153738
Lo BE e’ 15, S0 1585-0011 | Delevan 1587-38
i BF Choke, .23, 220% 15850035 | Delovan. 15302 {
CON‘N‘ECTORS i
E Gommecor, Bight sngle 23 256-0008 | Startromics | UG-1098/U !
» | Comnector, 2336-0010 | Kings XCT9-35 !
DIoDES ;
@ s v 12910013 [ sytvania g5 i
;m
Fil-1 Filter, 430 MHz, Coaxial i 1040-0009 ' Cushman
RESTTORS i ;
R1 Coup, 6812, m%, )/4W ‘ 1066-6805 Allen-Bradley | CB6805
R2 Comp, 2. 21 y 1/4W ‘ 066-2225 Allen-Bradley | CB2225
R3 ‘Ccmp. 2,zm‘ ﬁ y 1/4W 1066-2225 Allen-Bradley | CB2225
21 Comp, 2,20, 5%, 1/4W | 1066-2225 Allen-Bradley | CB2225
S | Comp, 2.2k, 5%, 1/4W i 1086-2225 | Allen-Bradley ' CB2225

seormanzie



49 Mz X10 MULTIPLIER {oont). A10

ol cE-5

T

CKT. REF. DESCRIPTION CESTOCKNO.|  MFR. MFR, NO,
R6 Comp, 4702, #5%, 1/4W 1088-4715 | Allen-Bradley | CB4715

BT Comp, 112, 45%, 1/4W 1066-1095  [Allen-Bradley | CBI025

RS Comp, 1.2K0, 5%, 1/4W 1066-1225  [Allen-Bradley | CBL225

R Coump, 1idt, £5%, 1/4W 1086-1025  [Allen-Bradley | CB1025

R10 Comp, FSV, 5%, 1/4W 1066-mcx  |Allen-Bradley | CBmmox

TRANSISTORS

@ Si, NPY, 2Ng563 1272-0022 | Fakroblld 2NE563

Q2 Si, NPX, 2N3563 12120022 | Fairohild 203563

@ Si, NPN, 2N3866 1271-0005  |Rea 3855
Seormoraans 66



CBMCE-5

40 MHa, 43 MHz, AND 45 MHz FILTER. AlL —

T T —
e e e )
e e ay— ;
| Filter - P.C. Bosrd Asey Too1-0211  |Cushwmen |
| ®.c. Boaxa 1780-0078  |Cushiman |
CAPACTTORS I |
c1 Cer, .05uF, +60% ~20%, 257 1005-0014  |Erte -505-7510-5037,
cz Cer, .0024F, 220%, 500% 1005-0003  |Erie ! 831-596-25U-202M
¢ Mica, 2707, 5%, 5000 10020031 [Eimenco DMI5-F-211,
[ G [ g 1005-0003  |Exte s ms-zsu—mzu |
& Mich, 4109F, 355, 5007 1002-0035  |Elmenco !
Cer, .002uF, 420%, 5007 1005-0003 [Erie 31-¢ 586 -Z5T-202M
Cer, .002uF, :éﬂ%‘ 5007 1005-0003 [Exie 96~Z5U-202M
e Mice, S1pF, 558, 5007 10020027 [Elmenco i
s . 002F, 1208, 5007 10050003 (Erie 831-596-250-20230
<o Cex, L00z4F, 220, 300V 10050003 | Evie 831-596-25U-202M.
boow Cer, 2.2pF, + 25pF, 500‘/ 1005-0017 Erie 301-000-C0J0-229C
ciz Cer, .002pF, 220%, 5 1005-0003 Erie 831-596-Z5T-202M
cis ek, sapr, "5, ooy 100-0024  (Blmemco | DMIS-E-330]
= Var.'Cor, $-35pF, 15V 10010005 'Exie | 538-002-34D
cs Cex, L0024, 30%, 500V 2005-0005  {Erte 851-596-250U-202
e Cer, .002uF, <208, 5007 | 10050003 lzrie 831-39-250-20281
i e 1005-0003  |Erie s51-3% 250
a8 T005-0003  (Erio 8315
e : 1005-0003  (z7ie 551 -506-750- zm
| e | Cex, . 002uF, 220, 500V 1005-0003  [Erie B31-586-25U-2 B
| en Mica, 82pF, 5%, 500 1002-0020  {Elmenco Dy15-E 8207 ;
| oo Cer. 3. 5pF, & 259F, 500V 1005-0011  Erie st cutoee
a1 Cer! 002, 2208, 5007 1003-0003  Evie 8315 !
c24 Cer, .002xF, ﬂﬂ‘v‘m 5007 100¢ 03 Erle =596~ 02\1
i Gas Niion, S2nf, st B0V | 10020020 {Eimenco DMI3-E-5207 |
ez eens B % s00v 2005001 {Exe goon-cogo-gmoc |
| Gor, 005k, 008 500y 1000003 igrie i
Cor, o02ar, st so0v Erie
i Mok, GapF, 1003002 Zimenco
| Conr'a 3%, 5 s so0v | 1005-0013  Erie 900-Co0-339C |
! Cer, 0024, 4208, 500V | 20050003 [Erie 801-596-75C-20m1 |
Cex, .002F, 420%, 500V 1005-0003  |Evie i
i Mick, 82nF, 6%, S00V 1002-0020  [Flmenco
| Cer,s.3pF, 2299, 500V 1005001 {zrie 301-000-coNo-30C |
| Cex, .00F, 2205, ‘5007, | 1005-0003  ‘Erie 831-596-250-20230
lcss cer, .o0mr, 4208, so0v 10050002 Esie su1-600-75U-20 |
| car Cox, [00auF, 220%, 5007 10050002 [mrie 8u-59s-zsu-202M |
| s {Cer, L0024F, 420%, 500V 1005-0003  [Ezie 831-596-Z5U-202M |
| as Cax, 5.3pF, =, 25pF, 5007 | 10050015 [Erie | amooo-coso-zoe |
cio Mich, 91pF, 355, 50 | 20020021 [Elmenco Di3-F-5107 i
[ ca  jcer, a.0p%, 22507, s00v | t005-0011  rEze | so1-000-coso-szoc
[ CaCer) ,b0zF, 2208, 500V 10050003 |Erie ]
i o (Cer, .00uF, 2204, 500V 1005-0003  [Exie o: i
| cat ex, |003F, 2208, 5007 1005-0003  [Exte 831-596-z5u-202M |
G5 |Car, lo0zuT, 2208, 500V | 100570003 [Erie 831-596-250-2020
| cas Cor, 0024, 4208, 5007 | Erio ;
it Cez, 002, 207, 500V Erie
ca |Mics, 68p¥, 25%, 300V | [Elmenco
cao Cor, 5. 65F, 4. Z04F, 500V rie ~CoRzsC
G50 Cor, .00%uF, 420%, 300 10050005 Iz 831 -696-25U-2023




40 MEz, 43 Mz, AND 46 MHz FILTER (cont). ALL

oD oE-3

DESCRIPTION cesTockNo. | MER. MFR. NO.
€51 C:r’ 002 F, 220%, 500V 1005-0003 Erte 831-596-25U-202M
52 | Cer, .Q024F, +20%, 500 1005-0003 Erie 531 ~596~Z5U-202M
c52 M.\m 68pF, 5%, 500V 1002-0018 Elmenco §-£-680
co4 \4.T0F, £.230F, 5007 0050015 [Evie otLcom-drac
85 Cor, ~00buF, 308, 500Y 1005-0003  [Brte 821-596-250-20230
56 Cer, .0024F, 220%, 5ﬂﬂv 1005-0003 831-596-Z5U-202M
€57 Micl, T5pF, 5%, 5003 1002-0025 Elmenco DM15-E-750J
cse TR, 0¥, SO0V 1005-0011  |Evie 201-000-C0J0-339C

cons
u RY Choke, 12K, £10% 1585-0011  |Detevan 1507-38
Lz R! 12¢H, #0% 1585-0011 Delevan 1537-38
L3 Var, 0.19-0.21uH 1596-0010 TR 1028
1 RF Choke, 120H, 410% 15850011 [Dele 1537-38
is | RF Choke, 124H, #10% 1585-0011  |Delevan 1537-38
L8 RF Choke, 12:H, 10% 1585-0011 Delevan 1537-38
v 15960010 TRW 21025
13 15%6-0010  TRW 2102
Lo 1596-0010 | TRW 21023
Lo 1596-0010  TRW 202
L1 RF Choke, 12¢H, #20% 1585-0011 Delevan 1537-38
iz 55 Coota! 14ar 1308 15850011 (Delevan 1557-38
s Var, 0., 1596-0010 W 21025
T RE Choke, 12y 205 | 15550011 |Delevan 1587-38
s BF Choke, 1248, 2103 | 15650001 [Delevan 1537-38
a5 ! 156000 W 023
a7 ' 1596-0010  TRW 21023
1s Vax, 0.19-0. 2148 15%6-0010  |TRW 21023

DiopES
r1 st, 13064 1281-0013  Isylveata ING064
Rz iGe, 66 12620005  ITT Geza
CR3 |Ge, Gé33 1282-0005 ITT G633
CRe |si, 1Naoes 12810013 [sylventa 1N3004
CRs |si, INase 12610003 [sylvania ns06s

RESITORS
R1 Comp, 1ka, #5%, 1/4W 1066-1025 |Allen-Bradley | CB1025
R2 Comp, 10k, 5%, 1/4W 10661035  |ATlen-Bredley | CBLO35
s Comp, 1001, 5%, 1/ 10663035  |Allen-Bradley | CBL035
e Comp, 10k0, 5%, 1/4% 10663035  |Allen-Bradley | CBL035
R Couap, 10ki, 5%, 1/4 1066-1035  |Allen-Bradley | CBLO3S
RE Comp, 3.9%kQ, ﬁ%. 1/4W i 1066-3925 |Allen-Bradley | CB3925
»7 | Cowp, 1ie, 45%, 1/4W | 10061025 |Allen-Bradiey | CB1025
e Comp: e, S, 1 | 1086-2235  |Allen-Brodley | CB2235
79 Comp, 3.9, 5%, 3/4W | 1o6egors (ARen-Bradey | CB3ges
R10 i Comp, 10k, 5%, 1/4W | 1086-1035 {Allen-Bradley | CB1035
R11 | comp, 1050, 25%, 1/2W | 1066-1005  |ANlen-Bradiey | CBLOSS
Ri2 Comp, 3.9, 5%, 1/4W 1066-3925 jAllen-Bradley | CB3925 i
s Coms! 100, 4%, /8% 1066-1035  (Allen-Bradley | CB1035
Riz Comp, 1 1066-1035  |Allen-Bradley | CBL03S
RIS Comp, 3.9, ,5%, i 1066-3925  |Allen-Bradley | CB3825
18 Comp, 1060, 5%, 1/4W 1066-1025  |Allen-Eradley | CB103S
R17 Comp, 1068, 5%, 1/4% 10661035  |Allen-Bradley | CBL035
R18 Comp, 18, "s6%, 1/4W 10661025 en Bradley | CELO25
R19 Comp, 10k%2, 5%, 1/4W | 1066-1035 iAllen~Bradley | CBI033
R20 Comp, 10k, 5%, 1/4W ‘ 1066-1035  |Allen-Bradley | CBL035

850




40 MHz, 43 MHz, AND 46 MHz FILTER (cont). A11

oI CE-

5

CE S8TOCK NO. I MFR.

o, nEE | E— -y
R21 1k, 5%, 1/4W 1066-1025 Allen-Bradley 02t
R22 2201, %%, 1/4W 1066-2235 Allen-Bradley | CB2235
R28 3.9k0, £5%, 1/4W Allen-Bradle: CB3925
R24 10k, +5%, 1/4W Allen-Bradley "B1035
R25 10602, 5%, 1/4W Allen-Bradley | CB1035
R26 3,9k0, 5%, 1/4W Allen-Bradley | CB3925
R27 10k, 5%, 1/4W Allen-Bradley | CB1085
R28 10k, 5%, 1/4W 1066-1035 Allen-Bradley | CB103S
Roe
TRANSFORMERS =

n Torotd, 9 bums #26, 4 bumms 26 C1579-0007 | Cusbrmsn

| TRANSISTORS
Q@ 81, PN, TIS 87 12710008 |T.L TS 97
@ S PP TIS 7 frim = &1
Q8 81, PNP, TIS 37 12710003 T.1. TIS 87
@ (S mw mw Lmsws (T T 57
@ ExXE, TS 31 Yn-ows (L Edd
3 {51, PR®, T8 | 12m-0003  |T.I. s 37
ar S PNE, TS 37 inons TL LM
Q8 Si, PNP, TIS 37 1271-0003 T.1. TIS 37
O Lmiooos |TL T8 31
@o s K TS Tooos |TL ™ 5

5-51/6-52




POWER SUPPLY REGULATOR. £12

omcE-s |

[ T
| ox. mEE. | DESCRIPTION CEsTOOKNO.|  MFR. MFR. 0.
| i
|
a1z 2o Seply Roguisior
i { P.C. Board Ase: 0010212 | Cushinan
.C. Board { 1780-0082  |Cushmaan
[
|
capactrors |
a Bleot, do0ur, 0%, 257 30003 isprague 3001076025005
ca tozr, 208 5307 10050003 [Erie 831-596-25U-20280
| Eloct, 500aT, 10140002 DL, Emma 257500
1 Cer, ".002uF, 1005-0003  (Exie 851-596-7Z5U-202
cs Elote, 2o0ue, 1o 0%, 10v 1013-006  [sprague 30D257G016DF2
s Cor, 00T, 4205, 500V 1005-0003 Bzt | 851-596-250-202M
o1 lock 2007, 257 1014-0002  |mI, E1na i 251500
cs fant, ' 104F, %60 ~20%, 357 1011-0006 7T Tag 10/3:
s T, Tour, 150 g oy lo11-0006  (ITT Tag 10/35-20
| DIoDES
cr1 1, 1 amp, 1009 PV 12810023 1na002
| crz , 6,27 | 1261-0038  (Tremsttron | iNez7
cr3 | 12m1-0023  fr7T a0z
cry | 12310025 LR INaz3La
i crs | Iasi0026 LR | Naraza
! crs 81, 1 amp, 1007 PIV 12810023 | 14002
cr7 Zever, 6.2V | 1281-0038  |Tramsitron | 1Nsar
INTEGRATED CIRCUITS | f
i Op. Suup. aNT2TEIN | aozsa0zz | | awrema
1c2 Op. Amp. 2N72T4N n25-0022  |TL. | anr2raIN
10610 Alen-sradley | cBicay
| 1066-4715 n-Bradley | CBATIS
sciots  ahon peedicy | Chems
2 1159-0001 mi 4930
Cotip, 1,666, 8%, 1/4w | 10661025 |Allen-Bradley | CBLszs
Metal Film, 8870, w’ /8w i 1075-0022 | MEF 1/8 T
Pot, 5000, 108, 3/ 4% 12150011 [Helitrim [ sswr
Yot s 2510, g, /5w 1075-0010  |Dal | T 1/8
Comp, 1k8; 5%, | 186302 latlon-sradly | ca10z
W, 52, L%, W | 1is3-0002  Dal Rs-2
1066-6825 [ Allen-Bradley | CBos2s
10600138 \mm Bradley | Caatas
| 13602005 {allea-Brudley | Col00s
g | Ims0m0 | ssim.
15 | Comp, sria oo, e | iieanis  |Atlmavaatey | oz
| Ris | Comp, 4709, =%, 1/Aw | 1086-4715  |atien-Bradley | CBeT15
Y i Comp, 1 =% | 1066-2025  [sllen-Eradley | CB1025
18 18, 5%, | 1z59-0001 mite 1230
| ms | comp, s20m, s 1066-6215  |Alien-Bradley | CB8ZLS
| R Vo il 4750, xl%, /ew 10750023 [Dale MFF1/8 T
| E21 Pot, 5000, 0%, 1216-0011  (Helitrim | sow
DR |velal Fiim, 4758, L% vew 1075-0023 ‘ MFT 1/8 L
|
1




CDMGE-5

POWER SUPPLY REGULATOR (cont), AL2 £ Y
[ckr. ren, DESCRIPTION cestockro.|  Mrm. MER. NO.
I —
| & lst, e, 2nz0s3 12m2-0011  [RCa 23053

i & Si) N, oNsseT 12004 | Falrchid aNaser

G 51, XEN, 2Nt 1272-0011 3050
I |51, PN, 2aser 1220035 |Fatzoha myser
3 5L, NP, anasor | dzmacoors  |Fatreniia aser

as S, NPX, aNg053 1220011 |mea 29058

& 5L, NEN, anaser 12120018 [Faironitd Haser

| i
|
| i ‘
| ! |
h |
| ; |
| | |
| ‘ E

; i i
i : i




POWER SUPPLY RECTIFIER, AL

CmcE-s

[ cxr. rem bESCRIPTION oz stockwo.]  arn. —
{ {
i Eoves Suply Teciter, |
| P.C. Board As: 001-0223 | Cushman
| .. poaa | wra0-ooss | cushimen
CAPACITORS
a | Elect, 23004F, 507 | 10140006 |sprague 39D-238G0500T5
& | Blect, 230047, s0v | 1040006 [ Spregue 39D-235G050J TS
| cs lect, 4000kF, +75% -10%, 25V 1014-0005  |Sprague 39D408G025J55
DIODES | N
Rt s, 2009 BV, 1amp | 1100 |rxe 14002
Rz |S 2007 PIV) 1 amp | 1mm-00m  |rre 1Na002
cry . 1007 P » | sasio0z  |rrr 402
Risi100V DIV 1 amp | 1200 frr so0z
CR5 i, 100V PIV, 1 amp | 1281-0023 ITT 1N4002
e s 100V e, 1m | vseeo0zs Jrrz w00z
S mp | Dm0z TT 14007
N | 100w rrr 4002
CRS I PIV, 2 amp Recm-:r 1281-0024 Semtech SM2
CR10 |PIV. 2 amp Rectifier 12610024 |Somtech asmz
CRIL | PIV, 2 smp Rectiier | 1910024 (Semtect | ssM2
CRiZ  |PIV. 2 smp Roctifier | 110024 toch 3shz
i | |
FusES ]
$3AG, 11/2 amps, Slo-Blo = Bussman AGC1-1/28/B
3AG, 11/2 amps, Slo-Blo | 1955-0018 Bussman AGC1-1/28/B
| F3 i 3AG, 1 1/2 amps, Slo-Blo 1955~0018 Bussm AGC1-1/28/B
i
| i |
i 1 \
| |
i |
: ! i |
i H i | ‘
i |
| | 1
i { | ‘
\ | :
i
l ! ‘ i
! ]
i i
s-59/6-60




CmM CE-5

CE sTock No. |

DESCRIPTION MFR. MFR.NO.
Ald Divide-By-N ¥
P.C. Board Assy 7001-0214 | Cushman
P.c. Board 1780-0089 | Cushman
CAPACITORS |
<1 Cer, .05uF, +80% -20%, 25V 1005-0014 5855-505-Y5U0~503Z
c2 | Cer, JJ),uF +80% -20%, 25V 1005-0013 5835-512-Y5U-1032Z
f & Cer, .08uF, +60% -20%, 25V 1005-0014 855-505-75U0-503%
i C4 ! Elect, ]5MF, +15% ~10%, 12V 1013-0015 30D156GO12CC
toes . Cex, .O5uF, 460% -20%, 25V 1005-0014 5856-505-Y500-503%
cs | Cer, .05uF, 4805 -20%, 25V 1005-0014 5855-505- 7500~
cr ce 4805 <205, 005-0014
c8 Cer, .05uF, +80% -20%, 25V 1005-0014
ce Cer, . 05uF, +80% -20, y 25V 0050014 05~
10 Cor, 06T, 4605 - 1005-0014 S e Favesosn
€11 Cer, .05uF, +80% 2()"uv 25V | 1005-0014 5855-605-Y5U0-503Z
12 Eleect, 15uF +15% -10%, )2 1013-0015 30D156G012CC
= Cer, ' Oou, +00% -20% 1005-0014 855-505-Y500-502
c14 Cer, .u.mF +80% ~20%, 25V 1005-0014 5855-505-Y5U0~503Z
s | +80% -20%, 25V 1005-0014 5855-506-Y5U0-503Z
c1s Poly, .wr, 0%, 1007 1008-0081 | 225p10491
coms =
o RF Choke, 1248, 410% 1585-0011 | Delevan 1537-38
— L2 Choke, 4TuH, 5% 15850010 Delevan 1637-60
] RF Choke, 47, =%, 15850010 | Delevan 1637-60
4 RF Choke, 1248, <10% 1595-0011 | Delevan 1687-38
DiopEs
CR1 s, l amp, 100V PIV | 1281~ 0028 ["‘T
cr2 1 amp, 100V PRV 12810023 | 17T
r3 Si, 3084 Bmiooo | Srivesia
CRt | i, iN30ee 12810015 | Syivania
crs s1, 13064 | 12m1-0013 | Sywvania 1084
INTEGRATED CIRCUTTS
101 50 Mz, Presetiable Decade 2025-0016 sn7a1seN
ic2 50 Mz, Presetiable Decade 20250016 | NTa9EN
I3 50 M Presetsble Docade 2025-0016 sN7a%6N
1c4 50 Miz, Presetisble Decade | z0z5-0016 SNTa196N
1ics ‘Quad, 8-input Pos. NAN’D Gate 2026-0004 SN7430
16 | 50MHz, Presottable Decade 20250015 sTa1een
T | Toipl d-lap o, D Gaie 20250017 SN
c8 | TTX Dual | 2025-0007 SNTAT2N
Ice {50 Wh, Presetm!ﬂa Decade i 2025-0016 SNT4196N
110 | Guad, S-impul Pos. NAND Gate | 2025-0003 SN7A00N
111 | ol 2, NOR e 2025-0010 UBA-9514-26%
| RESBTORS
©RL | Comp, 1200, 45%, 1/4W 1066-1215 cB1215
Rz | Comp, 5002, 26, 1/4W 1066-5615 CBse15
R | Comp, 1.2k, s, 1/4W 10651225 cB1225
R4 | Comp, 1.2kQ, 4%, 1/4W | 1066-1225 CB1225
_BS | Comp, 2200, 58, /4w | 1066-2215 | Allen-Bradley | CB2215
i




DIVIDE-BY-N (cont). Al4

C;CE-5

| cKT. RER. | DESCRIPTION cx stockNo,|  wFR. | MFR. NO.
| rs | comp, 120, 453, 1/4W 1066-1205 | Allen-Bradley | CE1205 i
| m7 | Comp, 4708, s5%, 1/ 1066-4715 | Allen-Bradley | CBAT1S
| rs | Coup, 1.2k8, 5%, 1/2W 1066-1225 | Allen-Bradley | CB1225
| Bs ! Comp, 2.7k, 6%, 1/4W 1066-2125 | Allen-Bradley | CB2775
R10 Comp, 2,740, 5%, 1/4W 1066-2725 | Allen-Bradley 52725
D Comp, 2.7k, #5%, 1/4W 1066-2125 | Allen-Bradley | CB2725
Rz Comp, 2.Tka; 5%, 1/4W 10062723 | Allen-Bradley , CB2725
w Comp, 2.7, %%, 1/4W 1065-2725 | Allen-Bredlay | CB27Z5
R4 Comp, 2.7, 45%, 1/4W 10662125 |Allen-Bradley . CBav25
R15 Comp, 2,70, 6%, 1/4W 1066-2725 | Allen-Bradley | CB2125 i
| Ras Comp, 2.7k0, %%, 1/4W 1086-2125 | Allen-Bradley ' CB2725 |
e Comp, 2,70, 3%, 1/4W 1066-2725 | Allen-Bredley  CB2725
s Coup, 2,762, 5%, 1/4W 10662725 | Allen-Bradley | CB2723
Comp, 2,70, 5%, 1/4W 10662725 | Allen-Bragley | CB2725
{ Rao Comp, 2.7, 5%, 1/4W 10662725 | Allen-Bradley | CB2725
Rz Comp, 2,70, 5%, 1/4W 1066-2125 | Allen-Bradley | CB2125
R22 Comp, 2.7, 6%, 1/aW 1066-2725 | Allen-Br B272:
Rz Coup, 2.760] 5%, 1/4W 1066-2125 | Allen-Eredley | CB2725
Rzt Comp, 2,70, #5%, 1/4% 10662725 | Allen-Bradley | 2725
R25 Comp, 1.2, 5%, 1/4W 1066-1225 | Allen-Bredley | CBl225
R26 Comp, 4,70, 5%, 1/4% 108642 | Allen-Bradley | Cur
R2T Comp, 2.7, 5%, 1/4W 10e6-2725 n-Bradley | CB2725
Rz Comp, 2.7, 5%, 1/4W Iheeams | Shermnan | Coorge
R2e | Comp, 270, B%, 1/4W 10662725 | Allen-Evadley | CB2125
TRANSISTORS i
a1 | s, neN, ansses 12720022 | Fatrobila 355
a St, NPN, 2Nss563 1272-0022 | Faizehlld N3563
Qs St, PNP, 2Nuz1 12720023 | Falrehild 2Nag2L
@ Si, NPN, 2NazT: 1212-0016 | Falrchld 2Ng27s




SWITCHING LOGIC, 415

cmcE-s

7 T
CKT. REF. | ‘DESCRIPTION cEsToCKNO.|  MFR. MER. NO.
Al5 | Switching Loglo,
| .. Bo 7001-0215 | Cushmen
P.C. Board 1780-0450 Cushman i
CAPACITORS H
a Elect, 1004F, ¥5% -10%, 12V 10130011 | Sprague 230D107G032CC5 I
i Cer, \1uF, 420%, 25V 10050044 | Sprague 5023104202508
=] Cer, |14, 2208, 25V 1005-0044 | Sprasue 5C023104X025053
s Cer; [1uF, 120%, 25V 10050044 | Sprague | scozstosxozsons
INTEGRATED CIRCUTIS
e 2-input AND-or-INVERT Gates|  2023-0063 | T.L, sNTasen
4-wide 2-input AND-or-INVERT Gates| 20230063 | T.L. S
{-vide 2 AND-or IVERTGNen 20250065 | TUT. ey
ide 2-imput AND- RTGates! 20250063 | T.L ST
i ide it AND-orVERTOstes] Zoss-o069 | TiL. SNT4AN
Hox laverter, ST40AN | zomseooss | T a0
Hox Inverter, SNTAOSN 20230048 | T.L SNTa0aN
‘Triple 3-inpu: NAND Gate 20250047 | TUL. SN7420N
, 2-input Pos NAND Gate ! 2025-0003 T.L ENT400N
Guad; 2-input Pos NAND Gate 2025-0002 | TL | s7a00N
Hex Toverter, SNT404N | 20008 fTr SN7404N
i Hex Tnverter, SNTAMN | 2025-0048 i T.L ENT404N
! “ide z-inpht AND-or-INVERTGales,  2025-0083 | T\L. SN7a5aN
i Guad, 2l 203 NAND Gate 50003 | TL sNTaoon
| Triple 3-mput NAM | oz-00e | TILL SNTAION
! Quad, 2-input Pos. NAND Gate 2095-0003 | oL, sxnaoon
! Quad, 2-ingut Pos. NOR Gate 2025.0059 | T.L ey
Hex Taverter, SN 2025-0048 | T.I sTs0an
, 2-input Pos. NAND Gate 2026-0002 | TL. SxT400n
Quad, 2-izput Pos. NOR Gate 2025-0059 | T.LL sNTa02N
! RESISTORS
i Comp, !Dkﬂ, %% /4w 1066-1035 Allen-Bradle; CB1035
! 1066-1025 | Allen-Bradley | CB1025
; 1006 Allen-Bradley | CE1025
! 1066 ‘Sllen-Bradley | CBI025
i 10661025 | Allen-Bradley | CB1025
10861025 | Allen-Bradley | CE1025
10662215 | Allen-Bradley , CB2215
i 10655615 | Allen-Bradley | CBSo1S
! ; T066-2235 | Allen-Bradley | CBazs
| ! 1066-1025 | Allen-Bradley | CB1025
| | 10661035 | Allen-Eradley | CB1035
| | 10051035 | Allen-Bradley | CB1033
| i | 1085-1025 | Allen-Evadiey | CBlo3s
! 1086-1035 | Allen-Bradley | CB1035
i 10861025 | Allen-Bradley | C21035
| i, 5%, 1/ 1066-1025 | Allen-Bradiey | CB1025
| 10K, 5%, 1/4W 1086-1035 | Allen-Bradiey | CBL03S
kD, 5%, 1/4W 1066-1036 ! Allen-Eradley | CB1035




SWITCHING LOGES {cont). ALS

| CKT. REF, | |cE sTock xo.
| | TRANSISTORS i
maas | tar-0ans
2N4275 i 1272-0018
2Naats | 1zr2-0016
24275 | 1220016
| NPN, 2Ndzrs ! terzome
81, PNP, MPS U5 1 1272-0052
: SiL BNE, MBS 56 [
Siy NP, 24275 | 1272006
S, PP bs Use 1272-0052
Si, NPY, 2N4275 ‘ 1272-0016
Si, PP, s Use | 1212-0052
Si, WEN, 284275 | 1mooms

seorepaay 688

MFR,

|
| puzenua
5

Fairchild

| Motorota.
‘ Fairehild

cnrcE-s




42 MHz FILTER, AUDIO AMPLIFIER, MIXER AND IF SWITCHING, AlS

CIM GE-5

"ext. reR. } DESCRIPTION cEstockxo.|  MFR. MFR. Y.
a16 | 42 1z Filer, sudto Smpl, Mier i
| & IF Switching P. C. Boa-d Assy 7001-0218 Cushraan !
i P.C. Boart 1780-0451 | Cushanin
CcAPACITORS |
c1 Cex, ,05xF, +80% -20‘%, 25V ! 1005-0014 Erle 5032
& Foly, " 1uF, 208, 1007 10050031 |Sprague
c3 i Poly, .1pF, Aﬁ% 100V 1008-0022 Sprague
pir cor, UF, 0%, 25V 10050014 |2 52
o Shods, ok, v, 250 102:0004  |Sprague
s cer, 090z, +a08-avt, a5y 1005-0015  [Brie | s855-305-¥5U0-5052
c1 51pF, 5%, 5 1002-0045 Elmenco DM15-E-5100
iocs Elect 1004F, ,Jﬂ%‘ 25v 1013-0003 iprague 30D107G025DD5
ce Mica, 470pF, 5%, 5007 | 1002-0035 [Elmenco DM15-F-4713
c10 Poly, .1uF, #10%, 100V 1008-0031 Spr 225P10491
c11 Poly, .1xF, £10%, 100V 1008-0031 Sprague 225P10491
Ci2 Elect, 250xF, +15% -10%, 16V i 1013-0016 Sprague
18 Cer, . 002uF, +20%, 500V 1005-0003 rie
Clg Micx, O1pF, 45%, 500V 1002-0027 |Elmenco
o 2'4.30F, 4,200, 3007 1005001 [ 201-000-CO30-238C
i S T e 1005-0003  [Erle 831-566-25U-20230
ar {Cer, .002uF, £20%, 1005-0003 Tie | 831-596-25U-2020
i C8 iMica, S1pF, 5%, 1002-0027 Elmenco
as Cer.". 002, 0%, 500V 1005-0003  [srie ! e31-596-250-2000
cz Cor, 3.3pF, 4. 25pF, 500V 20050011 [Erie 301-000-C030-339C
i ca Cer, L0020, %20%, 300V 1005-0003 |Exie 831-596-25U~202M
Poce2 Cer, .002uF, .20% >L‘0V )5- [Erie 95»Z§U-202M
cas Mich, 1pF, 5% imonco “Fosro
cas Cex, . 005uF, .2n% *So0v Eric 20 07
cas Cex! .30F, = 25pF, 500V Eric
26 !Cer, L002uF, 20%, 5007 iETie
car Eric
i e Tio
| s Timenco
o N
e Erie 50~
a2 2- Elmenco 1507
= 1065:0065  |Eimence ot
| COILS
| B choke, 220um, % | 1585-0018 Ipelev: 1s37-92
= Var, Tnduetor, £ furas | 15960000 iCushmon
) VA Tatueton, & hms | 18960010 Gushanan
| s Var. Inductor, 4 tuns. 18960010 | Cushman
I 1s |BE Choke, 154H, #10% 1585-0034 |Delevan 1437-40
15 Ve, mductor, 4 1596-0010 | Cushansn
17 RT Choke, 15uH, £10% i 1585-0034 Delevan 1437-40
{DIODES
i CRL 4 G838 i 1282-0005 ITT G633
Rz s, 1ngos 12610010 Sylvanta 13064
cR:|si Nsted 12610005 [sylvamia 1N3064
s oo T2se-dons 1T 522
| ! i
|PYTEGRATED CrmeTITS |
c1 Audio Pawer 2025-0060 iMotorola MFC 6070
1 Guad, 31 ;p“s xawowe | o L Sirrao0n
1ca {Quad, s-izput D Gaie | o003 (L SN7a00N.

se01en3uny



CIM CE-5

\

- 42 MHz FILTER, AUDIO AMPLIFIER, MIXER AND IF SWITCHING {cont). A18

| oxm. men | DESCRIPTION j mrr. | MER. NO.
] ‘ T
[ | 10663335 | Allen-Bradioy | cBaags ;
i 1066-1055 | Allon-Bradley | GB1055
Rt | 10665135 | Allen-Bradlay | CBe125
| ®s | 1065-5625 | Allen-Bradley | Crsscs
e 10861035 y | caiss
| B7 1065-1645 | Allen-Bradley 5 |
8 1066-1095 | Allen-Bradley | CBi035 |
R9 | 10663036 | Allen-Bradiey | «CB1095
| R0 | 1066-1635 | Allen-Bradiey | CBisos
| mu | 1068-6205 | Allen-Bradey | GBe205
Ri2 Allen-Bradley | CEL055
RI3 ‘Allen-Bradley | CBS245
R4 2215 | Allen-Bradley | CB2zis
15 ‘ 1066-2055 | Allen-Bradley | CBatss
RI1E 6.8ka, 5%, 1/4W 1066-6825 Allen-Bradley CBESQS
R17 6.8k, 5%, 1/4W | 1066-6825 Allen-Bradiey
R18 102, £5%, 1/4W Allen-Bradley CBNDS
R19 5600, %6%, 1/4W 5615 Allen-Bradley | CBS€15
R20 10k, 5%, 1/4W 1066-1035 Allen-Bradley ;| CB1035
| ra 0@, 5%, 1/4% 1066-1025 | Alten-Bradley | cB1025 ;
R22 10k2, 5%, 1/4 1066-1035 Allen-Bradley | CB1035
| Bz 5. 10, 45%, 1/4W 1066-5125 | Allen-Eradley | CBs125
I R24 5.1k, 5%, 1/4W 1066-5: Allen-Bradley | CB5125
| R2s | Comp, 10k, 5%, 1/4w | 1066-1035 | Allen-Eradley | CBi035
| Coup, 1060, 45%, 1/4w | 1066-1035 | Allen-Bradley | cB10ss |
| et Comp, 3. %8, 5%, 1/4W | 10653925 | Allen-Bradley | Cmoa2s
| R | Comp, 10kn, w5%, 1/4w 1086-1095 | Allen-Bradley | CB1035 i
R2$ | Comp, Tokn, 5%, 174 1066-1035 n-Bradley | CB1035
| ma0 | comp, 10w@) 6% 1/aw 10662025 | Allen-Bradley | CB1036 [
Rl | Comp, 10k, %5%, 1/4W 10661035 | Allen-Bradley | CB103s |
| =2 oy 55, 1/8 1066-1035 | Allen-Bradley | GB1035 i
e 1066-1035 | Allen-Bradley | CB1035 !
| mos 1086-1025 | Allen-Bradley | CB1025 |
| mss | 1086-2035 | Allen-Bradley | CEL03S
Roe | 30666505 | Alen-Bradie 235 |
=37 | 10651035 | Allen-Bradley | CB1025
38 1066-1095 | Allen-Brodley | CB1035
s 1086-1025 | Allen-Eradley | CB1025
pt

| Tos6-1035 | Allen-Bradley | cB10ss

1066-3925 | Allen-Bradley | CB3S25 |
1005-1035 | Allen-Bradley | CBi0ss |
i

| 1065-1025 | Allen-Bradley | CBi0zs
| 1ose-1025 | Allen-Bradiey | Cmi025
| 1066-1035 | Allen-Brodley | CB1038 i
| 1066-5125 | Allen-Bradley | CBS1z5
| 1066-5125 | Allon-Bradley | CB51z5
| 10661035 | Allen-Eragicy | cnress !
| 1066-2035 | Alion-Eradley | CE105
| 1066-1035 | Allen-Bradley | CB1035
10961025 | Allen-Bradiey | GBu0ns
RSz 1066-1025 | Allen-Bradley | CB1025 |
53 1066-5635 | Allea-Bradley | CBsbss
i msg 1066-5125 | Allen-Evadley | CBSeas
Rss 1066-1035 | Allen-Bradley | CB2035 !

PTTCTIIe 612 - =



42 MHz FILTER, AUDIO AMPLIFIER, MIXER AND I¥ SWITCHING (cont), AlS

CB CE-5

{ TRANSISTORS

@ st e, an 1272-0018 irohila awazrs
Q2 |'st, NBN, 2N4275 1272-0016 Fairchfld 2N4276
QT PNP, 2N4121 1272-0025 Fairchild 2N4121
QL2 wuﬁ 1272-0016 Faixchild. 2N42’15
Q3 TIS 3 1271-0003 T

QL6 2N4121 1272-0028 Fairchild 2N4121
Q20 MPS U6 1272-0053 Motorola MPS U06
Q21 TIS 37 1271-0003 T.L TIS 87

seormnosy 6-73/6-T4




PROGRAMMABLE PHASE LOCK LOOP AND AMPLIFTER. A17

cnicE-s

CKT. REF. |

DESCRIPTION

CE STOCK N,

MFR.

MFR. XO.

| P.C. Board Assy, Programmable
| Phase Lock Loop & Ampl

£ P.C. Board

| capacrrors

10
) J01uF, 0% 20% 257
z, 8.2pF, & 25pF, 500V

 Cer; L002F, 420%,
Var. Cer, 5.5-18pF

5007

5t

) 002uF, 4208, 500V

Cer. 303F, w20, 500y

02, 208, 300y

Cox, L00gr, 530%, S00v

G Q0 w0t 200
a0y

357
oieE, a0k 00w
%, OLLF, 480 ~20%, 25V

E, £20%, 5007
Cer, 0024F, +20%, 500V
Tant, 104F, 450 -20%, 35V
Mice, 15T, 455, 2007
"LOLLE, 80 -20%, 257
OLLF, 480 ~20%,
480 =208, 25V
480 -20%, 25V

o
foerl !
| Ger, 014,
{ Ger, 0w,
| ez, Loozu®, w208, 5007
‘ coILs

| Choke, Molded, 11, 20%
| Choke! Molded, sure, wo%
| et
! frend

H Vnrublz‘ 2 1/2 turns.

70010217 | Cughman
1780-0452 | Cushman
1002-0029 | Elmenco
10050003 | Exie
1005-0081 | Exie
1011-0006 | TTT n
1005-0013 [ Erte
1005-0008 o
1006-0082 | Cap Sales
1008-0022 | Spragy
10040007 | Cormi Dubilier
1011-0008 1T
1005-0014  (Erie
1005-0003 | Ezie
1005-0003 | Exie
1005-0008  ; Exie
1001-0008 | Exie
1005-0084 | Sexovox
1005-0003 | Exie
1005-0003

1005-0003

1005-0003

1005-0003

1005-0003

1005-0003

1002-0021.

1013-0001 | Sprague
1005-0003  [Evie
1005-0013 | Evie
1002-0023 | Elmenco
1005-0003  |Erie
1005-0003  |Erie
10050003 {Exie
1011-0006 | ITT
1002-0027 | Elmenco
1002-0027 | Elmenco
2005-0013 | Evie
1005-0013 | Ei
1005-0013 [ Erie
1005-0013  |Erie
1005-0003  |Erie

1585-0027 | pe
1685-0027 | Delavan
1585-0027 | Delovan

1596-0084-03 | Cushrman
1596-0084-0¢  Cushman

831-596-25U-2024
8121-100-WSR-102K

Tag 10/35-20
5835-512-Y50-1032

596-25U~2023
CKOSEXATAK
225P56291WAS
CDEED380S
Tag 10/35+20
5855-505-Y5U-5037
831-596-25U-2023
831-596-Z5T-202M
1-596-250-20231

538-0024-5,5-18
CKOBEX104K

S31-son-z50_s0mnE
891-596-25U-202
831-596-25U-202M

831-596-Z5U-20210
831-596-Z5U-20211
20 Zst-0mm
DM15-F-15;
Teobrssxsossn
831-596-Z5U-202M
5835-512-Y5U-1032

DM15-C-220]

531-396-230-2023¢
£31-596-25U-20230
§31-506-25U-20231
Tag 10/35-20
DuIs-r-a10s
SeotatoD- 1052
Seaaoie-ve0-
5835-512-¥506-1032
5835-512 ¥5U-1037
£31-586-250-2020

153712
1557-12
1537-12

PRSERNY

817




PPROGRAMMABLE PHASE LOCK LOOP AND AMPLIFLER {cont), A1T

cmicE-s

% | Chote, Yolged, 1, 10% 1585-0027 | Delevan 159712

L | Gaoke, 21/2 6 5660003 | VK20020/45

18 Variable, 156-0054-05; Cush

s Choe, ol i 0% 1585-0027 | Delevan 158712

o Cuoke, .22H, 1585-0039 | Delevan T527-02

L1 Chote, | 1586-0002 VK20020/4B

Lz Chotie, Mn‘ded‘ um, 0% 1585-0027 | Delevan 158712

11s Choke, .63 | Isss-00z4 | Delevan 1587-08

ot Choa, 315, 208 T585-0037 | Delevan 37

15 Choke, - 6EuH, | 1585-0024 | Delevan Hs0-08

a5 Choke, Molded, 10uH, 0% | 1585-0016 | Delevan 153736
DioDES |

cr1 Si, Diodes, 13064 12810013 | Teledyme < | :1N3064

CRz | Si, Diodes, 1N3064 12810013 | Toledyne Ng06s

CRa s, Diodes, IN3084 | 110003 | Teled Ng054

cne S1, Diodes, 1N3064 1281-0013 | Toledyne 19064

CRS | Si, Diodes, IN3084 | 12610003 | Toledyme N30s4

CRS |8 Diodes, 153064 | 12810018 | Teledyne 1084

i cmr SI, Diodes, 1N3064 | 12810013 | Teledyme 1N3064

crs S0 plodes;, 10052 12810013 | Toledime INs0es

crs Si, Pin Swit 1281-0050 | Motorola MPN3L01

G20 |51, Fin switobtng 1231-0080 | Motorola MPN3401

R s pual vottige vartesp | 12610058 | Motorola MV10

criz s 12810050 | Motorola MPN3401

CRls | Si, Disdoss Ngoes | 1260013 | Teledyme 18064

CRI4 | Diode, Ge, G833 1zs-0005 |10 Gea

CRIS | si, Pin Switching | 12610050 | Motorota MPN3401

CR16 | Diode, HP532-2500 1285-0001 [P HP5882-2800

CR17 | Diode, HP5982-2500 Io83-0000 |H.P. HP5E82-2800

CR1S | Diode, HP5982-2500 Toss-000 | H.P. EP5382-2800

GR19 | Diods, HP5952-2800 12830001 H.P. HP5882-2600

CR20 | zener, 4.3V 00z L. INaTatA

CRzL | Zemer, 4.0V 12810025 1R INaTIA
INTEGRATED CIRCUITS

te 1.C., Op-smpl, TM301A 2025-0032 | National TamoA
RESISTORS

n Comp, 10k, 5%, 1/4W 1066-1085 | Allen-Bradley | CB1035

R Comp, 10, a5%, 1/4W 10661035 | Allen-Bradley | CB1033

£ Comp, 4.7, 4584, 1/4W Lot | ow mrndley | Cinzy

1 Comp, 4.7, 455, 1/4% 1066-4725 | AllenBradley | CB4TZ3

R Comp, 4.7, 254, 1/4W W6e-47z5 | Alen-bradiey | CBeTiS

26 Comp, 1002, 5%, 1/4 10662015 - B0t

by Comp, 3902, 5%, 1/4W 1066-3215 | Allen-Bradley | CBISIS

&8 Comp, 6.8k, #5%, 1/4% Allen-Bradley | CBaszs

9 Comp, 8.2k, 5%, 1/4W 1066-8225 | Allen-Bradley | CBazzs

R10 Comp, 1908, 5%, 1749 1066-1015 ~Bradley | CB1013

R1L Gomp, 3208, 255, 1/4% 1066-3915 | Allen-Bradley 915

R12 Gomp) 1. 58, v/ 1066-1525 | Allon-Bradloy | CBLS25

21 Comp, 3.3, 5%, 1 | 1086-305 | Allen-Bradley | CBS325

s Comm, Sk T066-3305 | Allen-Bradley | CBa3a5

s Comp, 10, 5%, 1/4W 1066-1035 | Allen-Bradley | CELO3S

618



'PROGRAMMABLE PHASE LOCK LOOP AND AMPLIFIER (cont), ALT

cnecE-s

i 1
| ms ) comp sm, 5% vaw 1066-8205 | Allen-Bradley | CB8205 |
|1 oomn e g W 1066-2705 | Allen-Bradley | CB2705
18 L 1/89 1066-2215 ~Bradley | CB2215
R18 Cump, fooa, 5% 1w 1086-1515 | Allen-Bradley | CB1s1S
20 s 6200, £5%, 1/4W 1086-6215  |Allen-Bradley | CB621S
R21 Comp, 4700, 5%, 1/4W 1066-4715 | Allen-Bradley | CB4TIS
Rez ) 510, '6%, 1/4% 1066510 | Allon-Bradley | CES105
R23 Gomp, 18K, 455, 1/4W Toss-1535 - Drad B1835 i
Rzt Comp, 10k, 5%, 1/4W 1066-1035 | Allen-Bradloy | CB1035 |
R25 Comp, 828, 45%, 1/4W 1066-6205 | Allen-Bradley | CBs205 i
R28 Comp, 1308, 5%, 1/4% 1066515 | Allen-Bradley | CB1315
| B2t Comp, 1.8, 5%, 1/£W 1066-1825 | Allen-Bradley | CB1825
| Ras Comp, 2700, 465, 1/4 i066-2716  |Allen-Bradiey | CB2TIS
R29 Comp, 1.8k, 5%, 1/4% } 1066-1825 | Allen-Bradley | CBLEZ5
R30 Comp, 6208, 45%, 1/4W 1066-6215 | Allen-Bradiey | CB6215
R3L Comp, 10k, 5%, 1/4W 1006-1035 | Allen-Bradley | CB103:
R3z Comp, 10k, £5%, 1/4W 1066-3085 | Allen- cB1035
R38 Comp, 10k, 5%, 1/4W 10661035 | Allen-Bradley | CE1035
R34 p, 18k, 45%, 1/4% 1066-1635 | Allen-Bradley = CBIS3S
B35 Comp, 18k, 5%, 1/4W 1066-1835 ~Bradley  CE1835
n3s mp, 2.2, 5%, 1/4W 1066-2225 | Allen-Bradley | CB2225
R37 10662238 | Allen-Bradley | CB2235
R38 1066-2225 | Allen-Bradley | CB2225
B39 1066-2285  |Allen-Bradley | CB2295
R0 1066-5635 | Allen-Bradley | CBSS3S
Ra1 1086-5635 | Allen-Bradley
Rz 1066-1045 | Allen-Eradley
i3 1066-1045 | Allen-Bradiey
R4t 10661035 | Allen-Eradley
Ra5 1086-1025 en-Bradley
Ras Gomp, 55k, 455, 1066-3335 | Allen-Bradley |
Ra7 Comp, 10k, 5%, 1/4w 1066-1035 | Allen-Bradley | i
R48 Comp, 22k, 45 1006-2235 | Allen-Bradley |
Ris Gomr, 100k, 5%, l/AW 1066-1045 | Allen-Bradley
R3O Comp, 18K, 45%, 1/4W 10661835 | Allen-Bradley | CE1835
Bs1 Ccmp, 100K, 45%, 1/4W 1086-10: Allen-Bradley | CB1045
RS2 Comp, 5.1k, 5%, 1/4¥ 1066-5125 | Allon-Bradley | CB5125
R53 omp, 1.5k, 5%, 1/1W | 1088-1525 len-Bradley | CELS2S
Pot, Sk, 440%, /45 | lexs-omz Helrim 89 WR
Comp, 15k, %, 1/4% | 1086-1535 Allen-Brodley | CBL535 i
RS6 Comp, 15k 5%, 1/4W ! 1066-1535 | Allen-Bradley | CB1535
RST Comp Siky &5, 1/4 1066-5835 | Allen-Bradley | CB3935 |
R3S Pot, lak oy, 1215-0014 itrim 88 WR. |
R39 | Comp, 3 1066-3345 | Allen-Bradey | CB335 |
R60 i 1086-1035 | Allen-Bradley | CB1035 i
Ro1 | Comp, 1.8, 4585, 1/4% | 1066-1825  |Allen-Bradley | CE1szs i
Rez Comp, 1002, 5%, 1/4W 1066-1015 | Allen-Bradley | CBI01S |
R63 | Comp, 1.5k, %, 1/aW 1086-1525 | Allen-Bradley | CB1325
Rot Gomp, 10k, 5%, 1/4W 1066-1055 |Allen-Bradley | CB10S5
65 i Comp, 10k, 5%, 1/4W 1066-1035 | Allen-Pradley | CB1035
R66 | comp, 390, w6%, 1/4% | 1086-3905 | Allen-Bradley | CBo%0S
R6T | Not Used
Res ! Nt Vs |
R6s | comp, 10k, 5%, 1/4% 10661035 Allen-Bradley | CB1035
R0 { Comp, FSV /6w 10660 Allen-Bradiey | CBracet

seoreraziel




DK CE-5

PROGRAMMABLE PHASE LOCK LOOP AND AMPLIFIER (cont). ALT

CKT. RER. DESCRIPTION cEstockNo.|  MFR. MFR. NO. |
| i
TRANSFORMER
by Not Used |
™ Toxold, Triftlar Coil Assy 1579-0017 | Cushioan
5 Torold, Trifflar Coil Asy 1376-0017 | Cushmaan i
4 Torold, Trifilar Coll Assy 1579-0017 | Cushmsn :
TRANSBTORS :
@ x, 24275 1272-0016 | Fakroblld 2maz1s
Q2 MazTs 1272-0016 | Faizchild 2Na275
@ Maz7s 1212-0016 | Fairchild 2Naz15 i
o N, 2N4ZT5 J272-0016 | Fairchild 24275 i
& 42T 1272-0016  |Fatrehild | ZN42TS
Q6 | a2l 12120028 | Fairohild a2
ar | maizy 1272-0023 | Fatrchild Ntz
Q8 | NBL7S 1272-0067 ans178
@9 | i, NPN, MPs-u0s 1212-0053 | Motorola 5-U0s
ao | ) Nzl 1212-0025 | Fatrehild e
Qu , ana 1212-0023 | Fairchild 2z
Q2 Py 12720023 | Fatrohild oNata1
Qs P, 283308 12720037 | Motorola 23906 i
Qié sed
Qs Pt 1212-0067  |RCA 2n8178
Qe 2me17S 12720067  |RCA 205179 |
ar 2N5563 1002 |Faizna | zNosss |
Q18 NPN, 2N3565 l213-002z | Fairchild | N353 |
Qs ed i
Qz0 o
azn
Q22 4 |
Q28 2N4zTS 12720016 | Fatrohild 2Na215
Q2 Si, NPN, 2N4zTs 12720016 | Fairchild 24275 !
|
| |
|
|




10 MHz MODULATOR, A18

P.C. Poard Assy,
10 Mz Modulator

I P.C. Board

CAPACITORS

Poly, .02TF, 0%, 100
Tont, 2.2uF, 410%, 35V
Mylar, .0224F, 2%, 100V
Mice, 's30pF, 4%, 300V
Poly, . 1uF, 0%, 100V
Mica, $205%, 255, s00v

2 220F, '5%, 500V
c;r, SE. 0 o0, 257
Cex, 22pF, 2%, 5
dytas, .ol A%, wor
) 4T09F, 45, So0v
Mia, 4707, 558, 00V

‘Tent, 104F; 450 205, v
Cer, -054F, 480 —20%,

Mica, 390pT, 6%, 5007

Tant, 10;4:, #50~20%, 357
Cor, . 0%E, 460 208, 35y
. 104F, 450 -20%, 337

ch&, 47007, 5%, 500V
¥, OSKF, 480 205, 25V

ca. +O5uF, #80 =205, 23y
Gex, . 002uF, 4208, 500V
00uF, s20%,

-05uF, 80 209, 25
Cer, O3uF, 480 -20%, 257
Cer, .014F, 480 -208, 257
|aica, a0k, s, cobv
[ Cer, " 05uF, 80 208, 257
[ 7oly, "“Chigr 40% 30y
e, v, L5,

Tant, L0F, 460 -20%, 35V
Tk, 10048, 208, G

|
|

CE STOCK No.

701-0215
- .30-055

1008-0032

1008-0031
1002-0099
1008-0082
1011-0001
1002-0005
1002-0023
1005-0013
1005-0007
1008-0082
1002-00 5

1002-0035
2005-0014

1005-0014
1002-0033
1002-0077
2002-0060
1005-0014
1005-0013
1011-0006
1003-0014
1011-0006
1002-0035
1003-001%

1005-0013
1002-004
1005-0014
1008-0041
2002-0035

1011-0005

1005-0014

1008-0014
1005-0024
10

14
1011-0006
1011-0010

MFR,

DESCRIPTION !

: Cushman
Cushman

|

e
=

B
e

T-Dyne
| Dickson

{Elmenco

|Ezte
|Exte

i
i
|
i

[3.025 %

MFR. NO.

225927391

DMI5-F-1817
DMI5-C-:

5835-512~75U-1032

301-000-0230-2206

PE 12-022-
Dait6-r-47i7

DMI5-F-4717

Sess-505-7800-5092

DMI5-C-1:

Za5prodst

Tag 10/
5535-505-Y510-5037

5853-505-Y510-5027
5835-512-Y50U-1032

5535-505-Y510-5002
Tag 10/35-
DMI§-F-471]

ke 505-sto-snu

5855-505~510-5032

851 ssé-zsU-zﬂz‘vL

DI
505

5-512-Y5U-1037
5-F-431]
5835-505-7500-5032
225P332911
DMI5-F-a71y
0/35-20




- CI CE-5

CKT. RER: DESCRIPTION oz stockNo.|  mr. MFR. NO. !
| | i
| | cons
= ok, 1585-0032 Delevan 1837-72
|
2 | Vazisble, 1536-0025 | Delevan 00018
| 13 Verlable, 1596-0011 | Cushman
| | Varisste 1686-0011 | Cushiman
1 Choke, 40 15650035 | Delevan 184
15 Verlable, .5-.7 15%-0011 | Cushman
1 { DIODES | i
|em 1281-0058 | Motorola My1638 i
|G| Sl P Sviching 128120050 | Motorola MPN-3401 ‘
crs Diode, 1N30: 1281-0013 | Teledyne IN3064 |
Crs Diode, INgoss 128170013 | Teledyme INa0ss i
crs Diode, 1N3064 125170013 | Teledyme 1Na064
crs Dode, N304 1281-0013 | Teledyne 13054
crt Diods, HP5882-2800 12830001 .. HP5982-2800
crs Diods, 18064 12810013 | Teledyne 1ng064
CRS | Dlods, HPS9E2-2600 T2s3-0001 |, HPsesz-2800
CR10 | Diode, 1N3064 1281-0013 | Taledyne N304
DTEGRATED CIRCUITS
1 {nc., Dl op A 2025-0058 | sigpetica Nsssey
12 LGl High Foriormance Op. Amp | 2050092 |10 SNT2P4IN
| REsBTORS ™
R1 | Comp, 10k, 5%, 1/4W 1066-1035 Allen-BrxdlA:y CB1035
R2 ! Comp, 2Meg, 354, 1/4W 10662055 | Allen-Bradley | CB2055
s | Metal Film, 298k, 1%, 1/89 1075002 |Dale MFF1/eTL
R4 | Comp, 220K, 45%, 1/4W 1066-22¢5 | Allen-Bradley | CB2245
RS | Comp, 2k, %, 1/4W 10662025 | Allen-Bradiey | Cpr0ss
Re | Comp. 1. 2meg, 25%, 1/ 1086-1255 | Allen-Bradley | CBL25S
77 ! Metal Fiim, 10k, 1%, 1/5W 10750009 | Dale MFF 1/8 1
R Netal Tim, 5. g0 e 10750027 |Dale MFF 178 1
9 Metal Film, 1370, 1%, 1/8W 10750026 |Dale MFF 1/8 T1
R10 Matal Film, 10k, 9%, 1/6% 10750009 | Dale MFF1/3 T
B11 | Comp, 5.5k, 8%, 1/4W 2086-5625 | Allen-Bradley
Riz | Comp, 13k, 5%, 1/4W ‘Allen-Bradiey, | CB1azs
R13 | Comp, 10k, Aé“'. 1/4W Allen-Bradley | CB1035
R14 Comp, 1Meg, 5%, 1/4W Allen-Bradley | CB1055
R15 Comp, 10k, é% /4w Al radley | CB1035
R16 : Comp, 8.2k, 45%, 1/4W 1065-8225 Allen-Bradley | CB8225
RIT | Comp) 8.3, 5% 1/4w 1066-8225 | Allen-Brodley | CBs22s
R18 | Comp, 10k, 5%, 1/4W 1066~1035 Allen-Bradley | CB103§
RIS | Comp, 3.5k, £5%, 1/4W 106-3325 [ Allen-Bradley | Chaszs
7z Comp, 1.8k, 45%, 1/4W 10661825 | Allen-Bradley | CBIzs
na Comp, 6202, 5%, 1/4% 10606215 | Sllen-Bradley | CBo21s
R22 Comp, 8.2k, 5%, 1/4W 1066-8225 Allen-Bradley | CE8225
| B2 | Somp, 100, 0% 1/ 4w 1066-1005 | Allen-Bradley | CB1005
Rzt | Comp, 1086-2225 | Allen-Bradley | CB2205
R28 Comp, 5. Jk %, l/(W 1066-3325 Allen-Bradley | CB3325
R26 Comp, 108, 5%, 1/4W 1066-1005 Allen-Bradley | CB1005 i
R27 Comp, 100, 5%, 1/4W 1066-1005 Allen-Bradley | CB1005 i
R28 | Comp, 1202, 5%, 1/4W 1066-1215  |Allen-Bradley | CEL215 i -
R29. Comp, 2.2k, %, 1/4W 1066-2225 Allen-Bradley | CB2225
R30 Comp, 450, 46%, 1/4W 1066-4305  (Allen-Bradley | CB4205 g

stol-onaen -84



10 MHz MODULATOR (cont). A18

f T
| cxmmez | DEscRPTION lez srocwo, | wrm. MFR, YO,
O T

Ra2 15w Allon-Eradley | CE1035
| Raa |Allen-Bradley ! CB10S§

R 10663335 Allen—Emd!ey GB3336

B35 1066-1555 n-Bradley | CRL33S

B35 1066-0001  |Obamlte
-t 12150011 [Hellirtm s we
| mas 10661035 [Allen-Bradley | CE1035
| Rag P, 4.7k, 5%, 1/4W 1066-4725 Allen-Bradley | CB4725
| Rio Comp, 4.7, 5%, 1/4W 1066-0001  [Obmi
i a1 Pot, 5000, 0%, 3/4W 1215-0011  [Helibxim 9 WR
| Raz 1006-3335  |Allen-Bradley | CB33S5
! Ras 1066-1035  Allen-Bradley | CB1033

Rax 0651035  [Allen-Bradley | CE1033
| Res 1066-5125  [Allen-Bradley | CBS125

Ras 1065-1015  |Allon-Bradiey | CB1013

RaT 1066-2035  |Allon-Bradley | CE1035

Ras 1066-0007  |Obmlte

Ras 1215-0011  [Helirim 89 WR

R0 1066-1525  |Allen-Bradley | CB1s25

B5L 1066-1025 B cp1025

RS2 1066-1035  |Allen-Bradley | CB1035

RS 10651035 |Allen-Bradley | CE1035
| Rss 1066-1805  Allen-Bradiey | CB1805
| mss 1065-3015  |Allen-Bradley | CB3015

736 1066-3015  Allen-Bradiey | CB30iS
i ORST 1066-4725  |Allen-Bradley | CB4725

RSt 10662735 [Allen-Bradley | CB2735

R59 10661025 [Allen Bradley | CB1025

RE0 ump 3.3k, 4%, 1/4W 1066-3325  jAllen-Bradley | CB33

RE1 Comp, 4.7, 2%, 1/4W 1066-0001 :Ohnalte

R62 Pot, 5009, £10%, 3/43 )»15 0011 Helltrlm 89 WR

Res Comp, TSV, $5%, 1/4W -

e Comp, 1k, i5%, 1/4W Ioeeiom llen-Bradiey | cBioss
| es Comp, 1k, 46%, 1/4W 1066-1025 | Allen-Brodley | CE1025
| mes Comp, 4708, 5%, 1/4W 1066-4715 | Allen-Bradley | CBATIS
i Rer Comp, 10k, 6%, 1/4W 1066-1035  Allen-Bradley | CB1035
| Res omp, 4.7k, %%, 1/4W 19804738 A5 cBanas
. Res Cowp, 6.2k, 5%, 1/4W 1086-6225  Allen-Bradley | CB6225
e Comp, 1k, 458, 1/4W 1066-3025 | Allen- Erndley | cmozs
HE-t Comp, 10k, =%. 1/4W | 1066~1035 Allen-Bradiey | CB1035
! Rm2 Comp, 100k, 5%, 1/4W Toso10ss | Amionpredles | Coies

RT3 Comp, 100k, %, 174 1066-1045 | Allen-Bradley | CEL04S

R74 | Mot Uged |

RTS | Comp, 2.2, 5%, 1/4W 1066-2225 |Allen-Bradiey | CB2225

BT6 | Comp, 6.2k, 45%, 1/4W i |Allen-Bradiey | cBe225

R | Comp, 4.7k, 5%, 1/4W 1066-4725  |Allen-Eradley | CBAT25
: i i

| mansisToRs i I

@ e s | tmmoer rasowa | oases

Q2 Chame! | 12720002 Teleayne | 2Nassy

@ 155 o, e | 12720016 Fatrehila | zNzavs

Q1 si, Pxe, 1270003 IT. I | msa7

@ S o, Zaso 1272-0032  Motorola 2Ns904

Seeresnins




10 31z MODULATOR (comt). AL8

CDMCE-5

| cKT. REFR. DESCRIPTION cestockNo.|  MFR. MFR.NO. i
1
las s pwe, s 1720003 |Fatrenita maa
| S, PN, vzt LaTi-o0is  |Faisehiia iz ¥
toQs 81, NDN, 2N3904 1272-0032 Motoro] 2N3904.
L@ s, aoses Lota-oosz |dotorota as0s
| & |s wew, ovases Ira-oolr |Faseha | 2Nosss
a1 s, an rorzoes  |Famenia | 2aia
Q2 Si, PNP, 2Ndl: 1272-0023 | Falrchild | Nz
5 S e aases Iomaooir |Favehla | 2Xoss ;
| @ {5, NEN, 2N3904 1972-0032  [Motorola 2N3904
Qs I's1, PNP, 2N4121 1272-0023 Fairehild 2N4123

|

N



Cne oE-5

RF MIERS AND IF AMPLIFIER. A1S

s :
b oA | TS nnd II-‘ Amplm:rs

fi | Buc. Bowsd A i |

| P.C. Board ! 1780-0464 | Cushonan !
CAPACITORS | l
Cor, .002uF, 4205, 500V 10050003 | Exie 831-386-250-20281
Cex. [00zuT, <208, s00v 10050008 | xie 831-596-250-2021¢
| Cex; .002uF; 2204, S00v 1005-000 | Exie | 831-596~25U-202M
Cer, [00zuT 4205, 500V 0003 | Erie i 6-250- 20230
Cox, | 0024F, 4208, 500 | nomnme | v631-596-250-203a1
Ger 3308, 2097, 500y 1005-0005 | e 301-000-CORO-589C
Cax, 4.75F, <. 25pF, 5007 10050015 |Exie so1-000-Cony-aroc
Cor, 8160F, = 00E. Sooy | io0s-0008 Erie 301
Cer, 12pF, 5%, NPO 30, 500V [ 1005-0076  |Erie 301—-0170 OCQG(PIZOJ
| Cer, 10pF, SpT, 500V 1005-0098  |Erie 301~000~COHO~100C
Cer, .002uF, £20%, 500V 005 0003 |Erie 831-596-25L=202M
Cor, [014T, 40 308, 257 50013 Trie { 5835-512-v5U-1037
Mice, 820oF, =58, 3000 100210059 [Flmenso | Daiiecriamny
Mica, 2205, 3%, 3007 20020029 {Elienco DM15-F-221
Mica, 100pF, 45%, 500V 10020021 'Elmenes
Gem ooen, o so0y 1005-0005  {Exie 536-25¢ 20231

10050076 Eric
100 {Erie

1005-0081  |Erie
1005-0003  [Erie

Cer, .002uF, 2208, s00v 10050003 [Erie
X Longy o 200 100570003 Erie
Cer, . DOZuF, =20%, 500V 1005-0003 Erie Il H
Cer, [002uF 2208 300v 10050003 i !
Cer, [oo2ur. 2208, 500t 10050003 Erie |
Cer, .002uF, £20%, 500V mns—aona Erie f
Cer, 1008, 2108 do0y 10050081 izrie i
exs 1opr, L 23] S00v 10050093 'zrig |
Cer, <1 25F, 5007 1005 Erie 301-000-CORO-1000
S Ve s o o 2-85E, 50y, Lo o058 Erie 336-0024-2-6-804
Cor Mg, SEWE, w2008 S0V ow-o0s  zrie | 301-000-cor0-100
Cer, . 002 1005-0003  Erie | 8o1-s86-250-z0a30
Cor, 00205 m%, 1005-0003  Erie | 831-556-25U-202m
Cort Db s ,,zs,ﬁ, 800V | 10050043 (mrie | 203-000-como-azsc
Cor. La5hE, s00v 0050012 [prie ! 501" Cor-350
Cer, Tun, mpy, 250, s0ny 10050042 iErie | smecon-3s9c
Cor) 00iu7, <o, Erie | s mua
Cer, Tub, &.2F, ZSPP s00v. Exle | Ho-529C
Cex, .004yT, 4207, 500 Trie | Eai s sstosomns
| Cer, -01F, "+a0-208, oy Erie i 12-Y5U-1032
Cer, Min, 100F, 210%, 100v Erie | 8123-100-C0G-101
Erie 8121-100-C0G-101K
_ Erie $121-100-WsR-102K
10050081 Erie -WER-102K
1006-0000  Eri fEeran

100930

b =10%, | 1005-0081 H

Cory 00mz. ap0n so0v 1005-0003 :
{Cer, [002uF, 2208 500v 2005-0003

0003

iCer, .002uF] 4208, 500v

689




RF MIXERS AND IF AMPLIFIER (cont). A19

-— o CE-5

o, nex | DEsCRIETION cstockNo.|  wem, MR, NO.
cs1 { cer, 0027, +20%, 500V 1005-0003 | Erte 831-596-25U-203M.
s Mica, FSV, 4%, 500V 2-
G55 | Cer, .00ZT, <208, 500V 10060003 |Exie #31-596-250-2020
ot Cer, 1000pF, 10%, 100y 10060081 |Exie 8121-100-WiR-L02K |
cs3 | Cor, .0024F, +20%, 500V 1005-0005 | Exie 851-596-2Z5U-202M |
56 Cer, .002uF, +20%, 500V 1005-0003 Erle 831-596-Z5U-202M i
51 | Cory 003LF, s20%, 500V 10050002 |rie 831506250202
cs8 osd-thru, 1000pF, +100-0%, 5007 | 1005-0101 |Exie 2405-000-X500-1027
cse Fosd-thru, 1000pF, +100-0%, 5007 |- 1005-0101 |Exie 2404-000-X500-102%
ceo Fesd-thra, 1000pF, +100-0%, 500V | 1005-0101 |Exie 2404-000-X500-102P
8| Tesd-thra, 1000pF, +100-0%, 500V | 1005-0201 |Emie 2404-000-X500-102P
32 | Fosd-thra, 10005F, 10008, 300V | 1005-0101 |Erie 2404-000-x500-1027
33| Fosdmthra, 1000pF, +100-0%, 500V | 1005-0101 |Exie 2404-000-x500-2020
c64 | Feed-thru, 1000pF, +100-0%, 500V 1005-0101 Erie 2404-000-X50L0-102P
ces Feed~thru, 1000pF, +100-0%, 500V 1005-0101 Erie 2402-000-X5U0-102P
coe Fecd-thru, 1000F, +100-0%, 500V | 1005-0101 |Exie 2404-000-X500-102P
coms
n RF Choke, 10048, £5%, Molded 16650017 | Delevan | 1sa1-g2
Lz RE Chioke, 100K, 46%, Molded 15850017 |Deleven i 1837-92
3 [ Aix Come)'21/5 tirn Cush |
11 ¥ Choke, 100, 45%, olded 5 Delevan 1537-02
s i Gorer 2 1/3 1596007 |Cusbman |
L& Alr Core, 21/2 tarn. 1596-0071 Cushman
1 | At Cor sel
Ls iz Core, 2 tum Cushmsa
Le Air Core, 11/2 h
L0 RF Choke, 2204, £5% Deleven 153782
Lil | RF Choke, 100uH, =5% 1885-0017 Delevan 1587-76
Liz RF Choke, 100, =58 1585-0017  |Delevan 1537-16
Lia  RF Choke, 100H, 5% 18850017 |Delers 153776
Lis Y Choke, 1008, £5% 18800017 |Delovan 153776
115 Aix Core, 3 turn 1696007 | Cusbman
L16 RF Choke, 100uH, #5% 1585-0017 Delevan 1537-76
7 Aiz Core, & turn 18960072 | Cusbiman.
e Alr Core, 4 mm 1596-0072 | Cush
18 EE Choke, 22K, <20% 18660035 |Detevan 153702
L20 Aix Core, 8 turn 1560075 | Cushmen
Lo Aix Core, 21/2 turn 1696-0071 | Cushiuan
L2z RE Chols, 10048, 15860017 |Delevan 153775
23 At Core, 81/2 tam 15960071 | Cashiman.
ot Air Gore, 2472 s 15860071 | Cushy
L2 RF Choks, 1004, 5% 15850017 |Delevan 153775
L26 IRr Choke, . 22uK, +20% 1585-0039 Delevan 1537-02
L21 |BF Cioke, .5ouH, 210 1585-0036  [Delevan 1840-07
K28 | RF Choke, 2.30H, =205 1585-0013  [Delevan 153720
| comwzcrors
5 [BNC sack Butkbeat sso-ooss  fxings [T
b BNC Jack Dulkresd 2536-0034  [Kings | KC-19-148
i1 BNC Jack Emkhesd 2536-0034  {Klogs | KC-18-143
n BNC Jack B 2536-0034 | Kings | KC-19-1
5 | Bxc Jack oo 2536-0084  |Kings | Ke-19-148
kS BXC Jack Bulihead 25550034 |Kiogs KC-19-165
i
scorerarnet s-00 ;




RF MIXERS AND IF AMPLIFIER (cont). A1S

CIM CE-5

==L i =T
| { propEs
[ cm st pin switenng 1910050 Droterola | pnesans
[ &5 1% Pagame Beroem  [voremats ety
| &2 s Uit feema | M
R [ ides  aeis Hae
CRS Pin Switching | 1281-0050 [Motorola MPN-3401
= i usiooso  woorals | mpn-saos
|8 g i ) oo |t et
= o i friont B
| G g et i s (O

Pin Switching
Si, Pin Switching

Si! i Switosing
Si, Pin $witching
Si, Pin Switching.
Si, Pin Switching

i, Pln Switching

1201-0050
1281-0050  [Motorola
12810050 [Motorola
1281-0050  [Motorola
1281-0050  [Motorola
1281-0050  [Motarola
12810050 Motorala
1281-0050  [Motorola
1281-0050  [Motorola
1281-0050  [Motorola
1281-0050  [Motorola

Isi, Pin svitohing 12810050 rotorols | MEN-0401
5ir Fin Swivehag D ST RO
Sir Bia Switohiag | 10080 Mosorts
|31 Fra Switening | Bailooso  [sotoneta MEN-si01 i
151, Pl Swirching 1810050 iotorsla MEN-sior |
g p s 12610050 aotorols MeN-ga0L
1517 Pin Switen 1910050 igerols | MBN-s0)
151, Pin Switening | 1510030 hosoreta MEN_s401
S5, 5in Switebing | oo (atorels MEN-pi01
517 Bin Switching izai-00s0 | [etoraia MEN_s 401
i, Pin Switching 12610050 fotorols xe-saon
Sit Bin witehing 1331000 hioserels N-zior
Hba-z00n izeso00s  nk HoAsag0
EA-2800 1259-0003 HoA-2900
| CR5 sl Pia Switohing | D008 |Moiorola | Mpasss
| cras st pimswitehng Uisoroma  boorols | aeo-san
RS Si, bin Switebing 12810080 haotorola MEN-si01
CRI (SI bin Switening | Lomaoso  hlotorets i
IISTE GRATED crRCUITS |
ic1 126 B Gain, ATF41T 2025-0055 mperex
€2 [high Portormanee p-Amp. et Snrzrann
[z i
B Doule Batanced | 2010-0001  tint Circuits | MODEL SRA-1
B [Deuhle petenesd | B0T000  iat cirents | MOSBE ShaTt
resisTons |
RL |Cowmp, 569, 6%, 1/4W | 1066—5505 Allsn-Bradley | CB5605
R2 Comp, 6.8k, 6%, 1/4W 1066~6825 Allen-Bradley ! CB6825
R3 Comp, 6,8k, 5%, 1/4W 1086-6825 Allen-Bradley | CB6825
Re {Comp, 1508, 5%, 1/4W 1066-1515  Allen-Bradley | CRASIS
RS {Comp, FSV, 538, 1/4W 1086-X3KX  |atlen-Bradley ‘
| \




cn CE-5

RF MIXERS AND I¥ AMPLIFIER (conf). A18

CKT. REE. DESCRIPTION cEstockwo.|  MFR. MFR. NO. |
|
56 Comp, 568, 5%, 1/4W. 1086-5605  |Allen-Bradley | CBS605 |
RT Comp, 6.8k, 6%, 1/4W 1066-6825  |Allen-Bradley | CBS82S
R8 Comp, 6.8k, 5%, 1/4W 1066-6625  |Allen-Bradley | CBeszs
RS Comp, 3008, 25%, 1/4W 1066-3015  |Allen-Bradley | CBS015
R10 Comp, 182, 5%, 1/4W 1066-1805  |Allen-Bradley | CB1805
RIL Comp, 3002, 5%, 1/4W 10655015 |Allen-Bradley | CB3015
R1z Comp, 510, 5%, 1/4W 105 [Allen-Bradiey | CB3108
R13 Comp, 620, +5%, 1/4W 1065-6205  |Alien-Bradley | CBG205
RI4 Comp, 3.3, 5%, 1/4W 1066-3025  |Allen-Bredley | CB3s25
Ri5 Comp, 1002, £5%, 1/4W 1066-1015  [Allon-Bradley | CBios
RS Comp, 27k, &35, 1/4% 1066-2735 | Allen-Bradley” | CB2135
RIT Pot, 1008, +10%, 3/4W 1215-0010  |Helitrim S3WR
Rig Comp, 1, +5%, 1/4W Jserugss, Al Bragiy | Co058
RIS Comp, 6.8k, 45%, 1/4W 1066-6825 | Allen-Brad! CBoszs
R20 Comp, 6.8k, 5%, 1/4W Yocroess  |Adenbraaicy | Chooss
ne1 Comp, 6.8K, 6%, 1/4W Woegons  |lewpradley | cpoos
R2z Comp, 5108, 5%, 1/4W 1066-5115  [Allen-B: CBs115
R23 Comp, 512, +5%, '1/4W 10665105 Allen—Erm\ty CB5105
R24 Comp, 6.8, 5%, 1/4W 1066-6825 en-Bradley | CB6S25
R25 Comp, FSV, 45%, 1/4W vl et
R26 Comp, 1000, 5%, 1/4W 1066-1015  |Allen-Bradley | CB1015
21 Comp, 510, 5%, 1/4W. 1066-5105 | Allen-Bradley | CB5105
R28 Comp, 6.8K, 5%, 1/4W. 1066-6825  |Allen-Bradley | CBS32s
R29 Comp, 6, 8k, 5%, 1/4W 1066-6825  |Allen-Bradley | CB6825
~ R30 Comy %, 1/4W 1066-1025  {Allen-Bradley | CB1025
R31 Comp, 2, 4k, £5%, 1/4W 1066-2425  |Allen-Bradley | CB24z5
R3z Cowmp, FSV, +5%, 1/4W | 1068-%000¢
R33 Comp, 3908, <5%, 1/4W T066-3915  [Allen-Bradley | CB3915
B3t Couwp, 3008, 5%, 1/4W 1066-3015 | Allen-Bradley | CB3015
735 Cowmp, 180, 5%, 1/4W 1066-1805  [Alleo-Bradley | CB180S
R38 Comp, 510, 5%, 1/4W. 1068-5105  |Allen-Bradley | CBS105
RIT Comp, 3008, 5%, 1/4W 1065-3015  |sllen-Bradley | CBoms
R38 Comp, 6.8k, 5%, 1/4W 1066-6825  |Allen-Bradley | CB6825
R3S Cowp, 6.8k, 5%, 1/4W 1066-6625  |Allen-Bradley | CB6825
Ri0 Comp, 5.1k, 5%, 1/4W 1066-5125  |Allen-Bradley | CBS125
RéL Comp. 5,8 435, 14 1066-6825  |Alleo-Bradley | CB6325
Raz | Comp. i o, /4 1066-1025  |Allen-Bradley | CB1025
Ras | Comp, 10%, 1066-1035  |Alten-Bradley | CB1035
Rét | Somps 3500 v | 1065-1215  |Allen-Bragiey | CB1215
Ras W | 1066-7305 |Allen-Bradiey | CBT505
B46 | 10857505 |Allea-Bradley | CBTS0S
Ra7 { | loso-1ss \allo-Bredley | CEINS
Rag 1066-9115  |Allen-Bradiey | CBSLIS
Rig | 50865125 [Allon-Bradiey | CBSLZS
R50 1066-1035  |Alion-Bradley | CE1035
RSL | 1066-5125  |Allen-Bradley | cBo125
R3Z 1066-3315  [Allen-Bradley | CB3315
RS3 | 1066-1025  [Allen-Bradley | CB1025
RS¢ 1065-1035  |Allen-Bradley | CE1035

RSS Comp, 1k, =5%, 1/4W 106-1025  [Allen-Bradley | CB1025

RS Comp, 1k, 25%, 1/4W | 1066-2025  |Allon-Bradley | cB102s
RST Cowp, 24, 26%, 1/4W | 1006-2405  [Allen-Bradley | CB2405
Rss Comp, 2200, 154, 1/4W | 2068-2215  |Allen-Bradley | CB2215
Rs9 Coump, 2200, 5%, 1/4W | doss-2215  [Atienbradiey | cmzzs
- R60 Comp, 4.7k, 5%, 1/4W | 1086-4725  |Allen-Bradley | CB4725

seormnanm 6-92



om cE-5

RF MIXERS AND IF AMPLIFIER (cont]. ALS

Ure | comp. 2.t ok, vaw 10652425 [Allea-mrastey | cmaeas
i Bz | Comp, 4.3k, 5%, 1/4%W 1066-4335 Allen-Bradley | CB4325
| Res  {Comp: sia, st /aw | 10665105 |Alien-Bradiey | Coeios
| mes | Comp, 620] 258, 1/aw | 1066-8205  |sllon-Bradiey | CB820s
| mes. Comp, 910, 45%, 1/4W | 1056-6105  (Alien-Bradley | CRo05 i
| Res Comp, 6.8k, 5%, 1/4W | 1066-cs25  fanen-mrastey | cmsszs |
i RE7 Comp, 20k, 5%, 1/4W | 1066-2035 4llen-Bradley | CB2035 i
ReE | Comp, 2002, 5%, 1/8W | 20652015 . |Alien-Bradley ; BB2015
Reo { Comp, FSV, 5%, 1/4W | 10s8-x000x i
i R70 Coup, 1k, 5%, | 161085 |allea-Bradtey | caazs
| 2n Comp, 1k, 45 1065-1025  |allen-Bradiey | BB1025
| rz Coup, 7500, <5%, 1/4W | Tos6-525  faltcn-Bradiey ‘ CBT513 i
| mes Comp, 1802, 45%, 1/4W | 1086-1815 ‘Alken—Erldley | cris1s i
i BT Comp, 8.8k, 25%, 1/4W | 1066-6825  [Allen-Bradley i cBesas
| RIS Comp, 20k, 45, 1/4W | doee-aess ‘Allsrﬁradley | cp2035
i R Comp, 2008, 5%, 1/8W 1085-2015  lAllen-Bradley | BB2015
| R17 Comp, FSV, 45%, 1/4W | rossaox [ H
RT8 Comp, 1k, 5%, I/AW { 1066-1025 |Allen-Bradley | cB1025 H
{ B2 ! Comp, 1k, 5%, | 1065-1025 |allen-Bradiey | BE1025
| Reo Comp, Bioc osg Ve | 196675115 [Alten-mradtey | Coovie i
| ma1 Comp, 2.7k, 5%, 1/4W 1066-2725 Atlen-Bradley | CB2725
Re2 Comp, 682, 26%, 1/4W 10666805 |Allen-Bradley | CB8805
| i i i
i | TRANSFORMER | 1
im { Toroldal Bifilar 1679001 [Cushman i
i TRANSISTORS i i
[ s s | \
e v-Chamel 1272-0048  Teledyne | N4 |
i@ Rt 1702 [Faenia | ez !
| o NPN, 2Naz7s D00 Eatrehld | swar
| as PNP, 23905 1212-037  Motorola | 2N3906
7 NPN, 2Nagos 1212-0082  (Mototola | aNz00s |
| @ SE, NN, 217 1272-0080  dotorola . | aNo178 H
| Qs NEN, 2N5179 12720060 Motorola | aws179
Qo NPN, 2N5179 ! 1272-0060 [Motorota ‘ 2N5179
12720080 fhdotorola |

Q. i, NPN, 2N5178

|
vsare |
|

i
|
{
|
|

65103 6-02
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oM CE-5

FRONT PANEL ASSEMBLY. A22

ok, rex | DESCRIPTION lezsocxno.] . | wrmvo. |
I ; | |
| 422 | Front Panel Asey 10030083 |cusbman |
| i
|  capacrToRs |
o { natca, 18008, % S0v 10020021 (Elmen | Dyas-F-1817 i
Foly, 687, 410%, 1007 1008-0035  [Flectrocube | 628B1CO9MKE i
R e 10050014 [Exie | 5855-505-Y500-509Z |
| cors | |
u RE Choke, 104H, £10% 15850016 |Delevan | 1507-06
N |
| CONNECTORS |
a1 BNC Type Bullhead 2636-0010  |ings | xers-a
{2 BNC Tye Bulkhead 2536-0010  |Kings ECr9-35
8] BNC Type Bulkhead 2536-0010  IXings KC78-35
3 BNC Type Bullhead 28360010 (Kings KCT9-35
3 Bulkhend Feed Thru 2536-0038 |Kings KC98-54
| Lawps | |
XDSL ! Consector 20000004 |Dialoo 515-0050
e | Idicator, Red 2870-0010
| bs2 Neon L, N2 or Sauivalent 2871-0001
DSs 2570-0011
| pst 2870-0011
| s 2870-0011
| pss | zs70-0011
| DSt 2870-0011
| bss i 28700011 i
= 25700011 (Chi. Miniature | 7-7082 |
TR o i 2870-0011  {Chi. Minianre | 7-1382 !
DSt Lamp, W/1.5" Leads 2870-0011 | chi. Miniature | 77382
| METER
i m Moter Frequency, w/Bezel C2402-0018 | Cushman
i RESISTORS i
| R | Comp, 68%0, 45%, 1/4W ! Allen-Bradley | CB6833 |
| ! Bot, 2508, 410%, 2w | Sllen-Bradley | JAANOSPZSIUA i
| Rs/si0  Pot, Var, 10km, w/switch i Allon-Bradloy | JS4N045P103UA |
{ Coup, 470k0, 5%, 1/4W ! Allen-Eradley | CBATAS i
| Bs Pot, Var, 11/500k, Dual ' Alen-Bradley | WCo1400C
‘ Re/Sie Pt 2.5 w08, LW, wewih | 1meooss oTs Geszt i
Mot use i |
| B8 Not Used | |
| & | Not Used !
[ R0 |t Usea - |
‘ Bl ot aed ! i |
| mi2 iP/0ss ! i
! { swircres ; |
| s | Rotary £ pole, 7 position | 1851-0039  |Cushman |
| sz }mms pole, 10 position | 1831-0058  |Cushmen |
| s | Rotazy 4 pole, 10 position | 1851-0027  |Cushman |
s ‘xom, 4 Fole, 10 position 18510027 | Cusbmaan
S5 Rotary 4 pole, 10 position 1851-0027 | Cushaen

Seormonsans o .



CMCES

FRONT PANEL ASSEMBLY (cont). A2Z

CKT. RER. DESCRIPTION CE sTOCK NO. MFR. MFR. NO.
s Botary 4 pole, 10 position 1851-0027 | Cushman
57 Lever, 1851-0016 | Cushmen
SRz | v, Fomstion, w/oot 1851-0025 | Cushman
59 4pele; 2 position, Shortiog 1851-0022 | Cemtralab Pa-1010
si0 »/0
s Taggle. SPDT, w/mtg baw. 1850-0008 | C&K Comp. | | 7101
s12 Rotary 2 pole, 3 position 1851-0073 | Cushman
s13 Relay, Turn Indicator, -64, 12V 1315-0006 | Signal Stat 11571
s14 P/0Ts
TERMINAL BOARD "
TBL Tiepoint, Miniature, § Pin 1760-0012 | Smith 1157
TB2 Terminal Board 1760-0014 | Cushman
TB3 Terminai Board 1760-0014 | Cushman
TB4 Terminal Board 1760-0014 | Cushman
TBs Torminat Boerd 1780-0014 | Cushman
B8 Terminal Board 17600014 | Cushman

Seormaese 695



CDMGE-5

REAR PANEL ASSEMBLY. A2

[z ot roo, soar [N -
! camacrrors
g e
c2 | Cer, 2200pF, +20%, 8 KV 1005-0098 | Sprague B0GA-D22
R i st oo
;cons
En Choke, 100uH, #20%, 2 amp 1585-0040 Miller ? B-6021
L2 | Choke, 100uH, 420%, 2 amp 1585-0040 Miller B-6021
TFL 1 amp, Slo Blo, 3AG 1955-0006 Littlafuse 3AG-313001
TE MBI e et
' | TERMINAL BOARD
| e Tiepoint, 7 pix, #55C 1760-0018  |Cinch Jones | #55C
‘ ‘
! I massronszn
B Tostornen, pones oreeoo0s | cushan
R v s WEn |Summ

6-101/6-102




MAIN CHASSIS ASSEMBLY, A24

oM CES T

6-105/6-106

| |
a2 Matn Sssembly | 10170023 |Cushmen |
Matn Chassle Assembly | 70070017 | Cushman
|
caraciron |
a1 Ger, .05uF, 00 -20, 25V | 10050014 |Exte 5855-505-Y500-5037
e { Cex, 05T, 480 ~20%, 257 | oot [zie 5865-505-TEU0-503%
1 CONNEGTORS ‘ |
a1 | 22 pin 2535-0018 | Viing 2511 |
n 22 pin 5350018 [Viking 2vKeS1I-L
7 2 pin 2535-001 | Viking 2vEz2111
b 22 pin Z535-001  |Viking VK221
b 22 pin 2535-0018  (Viking V228111
5 »in [Viking 2vEz2811-1
bt 22 Contact, 44 pin | [Viking FVK2D/11,
] 2 pin | [Viking VK281
i 22 pin. | viking 11
o 22 pin | Viking | aVKaSI-L
1 22 Contact, 44 pin 2535-0023 | Viking 2VE22D/1-1
nz i
s
s i
s 22 Contact, 44 pin | 2535-0023  [Viking 2vi22D/1-1
ns , 22 pin | zs5-0018  [Viking vi22811-1
nr 24 pin femele 2635-0020 | Amphenol 25-190-34
18 24 pin fomale 2535-0020 | Amphenol 25-190-24
e 2536-0039  |Specialty Co | 286140~
320 Phug, 7 pin male 25350008 | Amphenol TEY
52 Yot vaed
322 Commector 6 pin mini plug housing 2535-0043 | Mo R03-06-1061
Pin, Female, contact crimp (5) 41530006 | Molex 1561TL
Extender, P. C. Board Assy 17800085 | Cushman
CONNECTORS i
22 Contact, 44 terminal, Dovble row | 2536-0023  [Viking ZVK2ID/1-1
51 Speaker, 3" x 5", 22 ohm 1715-0003 | Quam 6248




CENTER PLATE ASSEMBLY. A25

o1 cE-5

| CKT. REE. DESCRIPTION CE STOCK NO. MFR. MFR. NO.
LA Plate Assy, Center 7013-1008 | Cushman H
c1 Var, .5-18pF, 750V JFD Elec. | vegesia
CONNECTOR i
s, o emm e || e
— "
QL Si, NPN, 2N3054 ! 1271-0001 RCA 2M3054
Q2 8i, NPN, 2N3054 12710001 RCA 2N3054

6-109/6-110




CMCE-5

20 4B PAD ASSEMBLY

== oo [somomo] won | wemee ]
] I - [ | T
| Pad Assembly - 2048 7040-0032 | Cushman H |
i | '
i |
|| commomes | | ‘
P BNC Recp. w/mig haw | 2536-0010 | Kings | xero-as i
FUSE 1 H i
[ | Puse, 1/s2 amp ‘ 1965-0005 | Buss ‘ GFA1/32 !
: RESETORS ! |
P Comp, 620, 45%, 1/4W | 2066-6205 | allen-Bradley | cBa20s
[ Comp, 22001, 5%, 1/4% | 20862215 |Alen-Bradley | Cmazs
| Bs Comp, 620, 46%, 1/4W | 1066-6205 | ATlen-Bradley | CBzals

seoamonae 6-113/6-114



OUTPUT ATTENUATOR. A20

CKT. REF. DESCRIPTION CESTOCKNO.|  MFR, MFR. NO.
420 Output Attennator :
2.C. Board Assy. 70010257 | Cushemsn i
P.C. Board yis0-0861 | Cushznan
CAPACITORS |
c1 Min, 1000pF, *10%, 100V |grie 8121-100-W3R~102K
2 i Yoorer, ok, 1007 {Erie 8121-100-W5R-102K
3 Min, lmwpr +10%, 100V |Erie 8121-100-W5R=102K
Ci Min, 1 0%, 1007, Eric | BI21-100-WSR-102K
s Nin, 0000k, 2108, 100y 10050082 |Erie | S121-100-WSR-1025
ce Min, 10005, 108, 1007 10050081 |mxie | B121-100-WoR-102K
cr Min; 1000pF, 2108, 1007 10050081 |grie 6121-100-WSR-102
cs n, 1000pF, 4105, 100V 10050081 {Brie 121-100-W5R-102C
s ia, 100057, 205, 1009 1005-0081  {Erie 8121-100-W5R-102K
fretirout ol 1002-0017  Ebmenco DM15-C-120]
o, 1047, 210%, 20 0007 iKemet ez
Cer, o1uT, +s0-208,, 257 1005-0013  (Exlo 5835-512-750-102
Mica, 106F, +3%, soov | 1002-0016  Elmenco -C-
b 1002-0015  'Elmenco DA15-E-3907
UoiaE, S50, 1007 10050100 jErie £121-100-851-103M
Cor, Min, .0LuF, 208, 2009 1005-0100  {Erie £121-100-651-103M
Cer, o, o0y 10050100 Erie 8121-100-651-1030
Cer, Min, . 01xF, D“h, 100V 1005-0100 Erie 6121-100-§51-103M
Tani, 104, 4108, 20010007 {Kemet | K10G20K
Conr O, Ssahon, asv 005-0014  {Enie $855-503-Y500-3032
21 TFeedtbru, 10000F, 208, 500V 1005-0008 {Eri 357-001-X5U0-102M
c22 TFeedthru, 1000pF, Jﬁ, aUOV 1005-0008 iErie 357-001-X500-102M
cz3 00V !Erie 357-001-X500-102M
cat %, s00v Erie 72001 -X5U0-L02M
c2s Feedtaru, 1000pF, 20%, 500V Exie 357001 -X5U0- 102
26 Feedtra, 1000pT, <208, 500V Erte 357-001-X500-102
cer Cer, 22058, Erie 8101-A100-W5R-221K
cois
1 Adr Core, 8 turms 15960076 iCustman
X iz Cove, 3 wms 15060076 Cushman |
L R Ghoke, 2 1/2 turns, Wide Bond 13860003 | vrz020/48
s RF Choke, 1004, 46%, Molded | 1383-0017 { 153776
s RF Choke, 2 1/2 fums, Wide Bond | 1586-0003 | vK20020/43
L6 RF Choke, 1004H, 5%, Molded 1585-0017 | 183
i RF Choke, 2 1/2 furns, Wide Bond 15360003 | vK20020/45
s RF Choke, 1004, 5%, Molded 15850017 { 153776
moDES {
CR1 Si, 1pF, Pin Switching | 1281-0050  [Motorola | MpN 8401
cre S, 1pF, Pin Switching | 126150050 [otorola | MBN 340l
CR3 8i, 1pF, Pin Switching ! 1281-0050 Motorola MPN 3401
crs Si. IpF, Pin Switohing 12610050 Motarola MPN 3301
Grs §i, 15F, Pin Switching LEIG030 Qolorola | MPN San
i ;
cre S, 1pF, Pin Swits 12910050 browrols | ey 2401
CR7 Si, 10F, Pin Switoaing 12810050 Motorola | MPN 2401
cr8 51, IpF, Pin Switobing 1281-0050  Motorols PN 3801
cre 51, Pin, HP4-3080 [ 128100055 [BPA | HPa 3080
CR10 | i) Pin, HPA-3080 | 12310085 [mPA EPA 3080

117




OUTPUT ATTENUATOR. AZ20 (cont.)

{ckr REE |

"

CmM CE-5

DESCRIPTION

S, Pla, HPA-3080
Si, Pin, HPA-3080

Si, Signal, 75 PIV, DO-T oke.
1, Signal, 75 PIV, DO-7 pkg.
Hot Carrier, HPA-2600
Fuse
1/32 Amp/125V Sub-Min, Fast-Blo
INTEGRATED CIRCUITS
16 B Gamn, ATF419
& pin High Pexformance Op-ampl
RESISTORS
Gomp, 8.3 455, 1/
omp, 3.3k, 5%, 1;4‘71

Metal Film, 61,50, 4%, 1/10W
Metal Film, 25»{1 A%, 1/8W

) il 61,50, 2%, 1/20%

Conp, 3.5, 5%,
Siee i 6188, .w.;, yaow

Comp, 3. 3k, 45%,
Comp, 3.3k, 4%, L/AW

Comp, 1.2%, 158, V4w
Comp, 1008, 15%, 1/4W
Comp, 1k, £5%, 1/4W

Comp, 1.8k, =%, 1/4W
Comp, 1008, <5%, 1/4W

c
C

oty S0k, <50%, 1/2W
Comp, 4.8k, 5%, 1/4W

Cot, 1k, 8, 1/4%
Pot, 10k, 4205, 1/2W

Comp, 15k, +5%, 1/4W

T
[msrockro.|  mrn. | wrmo.
i ‘ “
1281-0055  |HPA | Hpa 3080
| 12si-0088 | mEPA | Hpa 3080
| 1281-0013 Teledyne } 13064
| Hpioois | Tdedyme - | waoes
‘ 12s3-0001  (BPA | 5pazs00
|
| 1550005 | Buss
‘, 220008 |mpores
s [ne B
| !
i i
| 108s-3025

1066-3325
1066-1825
1075-0007
1075-0047
1075-0007
1066-3325
1066-3325
1066-1515

066-3000K
10868205

1066-1225
1065-1015
10s5-1028

1061
losecrots

1066-1535
1066-3325
1203-0055
1086-4525
1066-1535
1203-0061
Los1025
066

frivad

| Anen-prattey
AVlen-Bxﬂdl oy

Allen-Bradley
[Bae

Dale

\Mlen-smdley

S Bradey
Auen.x ey
fasris
st
Dl

Dale
pale
‘Allen-Bradiey

Allen-Bradiey
‘Allen-Bradley

imlnn—snﬂley
{Allen-Bradley
{aTlen- Brudley
‘allen-B:

AAliea-Bradey
lasten-Bradley

Jlen-Bradley
[ATlen-Bradley

lAllenBradley
‘Allen-Bradley
Bourns

|Allen-Bradley
lallen-Bradley
Bourns

lAlLen-Bradley
[len-Bradley
Allen-Bradiey

33925

| MF-1/10-T2
MFF-1/8-TL

| cB1535

Sevtmananey

8-118



o D CE-5

OUTF™ ATTENUATOR.. A20 (co:

| MFR, NO.

sy Josmoeie] e

REL | Comp, 1000, 5%, 1/aw 10561015 {Allen-Bradley | cB1015
B2 | Compl ok b, ey | 10661035  [allen y | CBl035
Rd3 Comp, 5.1k, 25%, 1/4W | 10665125 |Allen-Bradiey | CB5izs
Ri4 | Pot, 20k, 320%, 1/2w | 1203-0055  |Bourns 3339H-1-208

[ R | Cumy mn ‘s%. 1/4w 106-1015 {allen-Bradley | CBI0LS

| e 1066-1035 | Allen-radley | cB1033
R | 1203-0058  [Bourns | 3359m-1-509

[ me ! | 1088102 sl oty |

| Rs 1205-0061 |
R50 H 1066-4325 \Anen-Bmﬂay
w1 | 12030081 Bou
RS2 | 1068-103 iAllen-Bradley

[ oms | { 2086-2025  {allen-Bratiey

-l s 1086-4825  Allen-Bradiey

| ®ss Pot, 10k, £30%, 1/2% | 1203-0060  (Bourns R

{ORss | comp, 1k, s, aw 106-1535  |Allen-Bradley | cB1sas

| TRavssTORS |

[ | 213004 1212-0032  Inotorola 23904

] 2N3904 12720032 Mot 2N3804
Q@ 2N3904 121270082 Motorota 2Ns904

[ e | 2 aNs904 12720002 iotorola 2N8304
s PN, 23904 12720032 IMotorola N304

~ A

! i

| i

|

| |

| i

i : | i

|

P

Seoronsan; 61182
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Figure 6-23. Interconnection Diagram,
Main Chassis. A24
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Figure 6-23. Interconnection Diagram,
Main Chassis. A24
6-107/6-108
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