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FUHPDSE AND BASIC ¥

Tne Low Freguancy

Dpecueney sbift sdapter ubiliging untuned mmﬁﬁ%’“@@ g *”’"*:1% i
signad f‘m' wne with sy f&‘m&awav«w“i% eEelter, oprrabing wi
cubput of 2 Mes,, o onen extoended ¢g,m*z§*’fmg YENED 1’:@-;@?@
m»@ z‘? kﬁ‘go Ti’ia &

i‘r@%emg ghability of shifb characterietics of apy sueh emoitor,

gloee the degren and

Bian of the exeiber alons,

The podsl 1F4 conmistas of mn cmi?la%&r# 2 mirox irprertor
W"%.;, m’» and power swplificrs aud a W@&%&:W i oTEn, i
ae Paoilitlios for three cryshals, Thoe %g*gv u{i ou %wt;

% mi“ exply %&Xhmm ngmmm,, shorachod
“‘;i woand atebdlity, This Leaburo waomp the
wﬁﬂ wirld Im "?sw@ Shern f«im fbrne i e
whon neoperly termingted In 2 75 ohn lead,

LESCRIPTION OF umr

e Low s *a*M**M fmﬁ% Eleyber, ¥Eodal T
. - Do &M” ng
Tho ?ams“’ ;::Mpam@ a surply saction
cryeiod oseillater, opsradicg in the renge
the wie chassis, The penel is 37169 thick,
bigh, snd iz finighed in T¥0 grev susmel,

¥odel LFA is & highlvestzble, Yo

ed LEA lznoges no additioned vostrietions on b

of shift ere dependent vpon the eharooherdoe
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SHSEION 13

GHEEY OF OFFLATI0N

L BESCRTFIION OF QIuCUITS

z tn the Ponubi
e the baele e

g FACTUrE
Medel LFA,

* T
dasopihe

in f;gm mtmm Swiieh 810L; W@ﬁﬁw for Qz’“y?t&f& %&m*‘im m* cx‘%m“m‘i
dérive, and iz mounted on the Jront pouel, Jor conteol of the oulpud
fraqueney .,

The incomdyg Fragusneys - wigned, cenbared syomnd 2.0 Me., 1s se
theough 2 bendepess filter (M09, LI0L and CI0C); vhends, it is mixad
with %he ng&i ceelllater fremoney velte ge n e mizer tube, VIO2,
The SiiTerence-ly batwoan %h“f& e volteapos As then wiokoed off
b;t;" the aotlom of the vandepame Fi0bor (0112, 1302, LTI0%, G313) hee
twsgn bhe pioor sad the met slaze,

Pughiapadl vollupe mpmﬁ%muim in Vi

acitance sovpling, by usiog phesaelov
FEENTT wmw ehift, The suipph &w
FI05 and
dletorl ez:w A polor is rovidk wi ‘W
and its sscogiated Dilbsy f::iwvﬁw% fw iy
which iz adlvalaeble from pero %o LB
nenal gonterol.

& reguiated power mnﬁgf 1z %@i}i‘?«w{&m % e
z:fxaezxvy filewont and Bv wolbegos, wwoasnory |
panel piabo pover swiink (336(}.33@ ce:';z(w}w AT RR
to the mmma tubes,

o
““,
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SECTYON IIX
INSTATTATTION AND OFERA

-

IESTALLATICR
A. UNPACKTING

The Model LFA hag been designed for sase of imptbllation and opereticn,
The undt is packed in its mmship@.’mg ecriainer and should be cares
fully unpasked, A clese visvel inspesction should be mede, o ascertaln
any physdeal damage incwrred m smpmt, and to mmke gertein that
all tobes are firmly asated in their respeclive sockabe, ]

B. POJER SOURCE

The power supply circuit is integral with the unib, The unit is relessed
from the factory wired for 110 volts 4,0., S0/60 oycles; unless it is
epecifically ordered for 220 volts A.C., 50/60 cyales operation; in whish
evant, it will be clsarly so tagged

on the schemtic, Specific

be re-wired, as shown
o the jumpars between
t L, Add 2 Jumper bebtween

(2) The oven muat be re

cslly; remove the jun@am
2 and 5, Add a jJurper botween ¢

xired, a8 shown on the schemeiic, Speeifis
terpirnls 1 agd 5y and batweon
feals 1 and

Co EIECTRICAL COMNECTIORS

The penel is equipped with standerd elote for rack mounting, and the
unit should be mounted in its operating positien in the rack, The input
line shonld be a coaxirl cable of 75 chms, with a BYC type comector,
and should be conmnected at the terminal Meﬁ nhift InputP, at the
rear of the chassis, Similzrly, the "Output® termins, also at the
rear of the chassis, should be comeeted by & suitable length of 75
chm comxial cable, ws.th BNC %ype connechbor, Should it be desired to
use an external oscillator to re ne the crysteal oscillator within
the wnit, a coaxial cable of 75 o with the required signal level
{from 2,05 Me to 2,50 ¥c at sbout L VEMs) and frequancy, should be
comnscted to the terminal labeled "External®,
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GEERATION

Ao THETIAL ADJUSTHEMIG

Bafore opevating the soquinmemt, it 18 necesrary %@ g@ﬁm% the propee
vryetal for the dessired outm% i‘roqumg This way be done sccordw-
ing to the following formalasz

Fo @ Fp o2, vhere
Fo ™ oubput frequancy in mepa:

¥, = erystal frequency, in:

The crystel used chould preferably be the new hesmet
JAN unit, CR<27/U, as per cpeesﬁcauen Mil-C=3008, The coystal
should be inserted in one of the appropriste o sosketys, inside
the ovan. The oven cosning 1z conveniently vlsced on ths fronk
panel,

B8, OPERATING PROCEDURE

To obtain high oscillisztor gtabildily, the Modsl 4 be glven
an lmitia) wapmemp of at least 2l howrs. N’nm the M LFA, Lexs
Framensy Mapter, i vecd in combination with ‘%&m ¥odel XFK‘Q 3
qustey Shify mmw& in the THC Hodel IFleZ, | ey Shift Exe
citor System, z 2,2 it orystal should be insarfed in ”&%&@ kpdel IFE,
snd the lower sideband {2 Mo} be chomen in its eubput.

Indtizlly, the opsvalbor chould perform the followdng functions:

{1} Turn the powar swiitch to the "0n® position, The red
Light on the "0ven" lswp on the front vpanel ghoul
Ollp

(2) Turn the Flate Switch 4o the "(n® pasition,

{3) Set the Xtzl selechor swilch to the desived crystal,
{i) Imcrsase the "Oubpus® control wkdl the
power is reached, 7The front pansl meber |

in wrder to insure that the amplifiars are nst &
shenid gonnect a 75 ohm loed st the ®*Outpult®
fine Cutpett ¢ R11Z) turned fully o
"Outpuk? control on %&w rear of the chassis, untll & mm@ing of .8 ma
(20 volts) is remched on the front penel meber,
bae teen eoncludsd, the ecarse "Output® (R111)
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SECTION IV
MAINTEHANCE

(QENERAL

The lModel IFA should maintain its correct factery adjustmente over a
reasonably long period of tims, It has been demipned for rugged use
under severs conditions of operationy and yet it has &l 1 the componenis
ready for essy replacement, 411 parts ere mounted with screwvs and

mits, rather than with rivets, while the wiring is in the form of laced
cable, and point to point comtact, It is recommended that any meintene
ance to the squipment be dons enly by a cametant ssintenence $echnicisn,

EMERGENCY

Two seperate fueing systers have been incorporated in the Model 1FA;
one to protest the ovens; the ather, to protect the power supply,
Yacuum tubes should be checked perfodically, one at a time, in g
relisble twbsctestar, Tube replacement is reccomvended 41f the tube
characteristies do not 221} within the mmufeotirers tolarances,

The unit should be kept cleen, and inspscied regularly for evidencs
of dird, dampness, moulding, charring and corrosion,

Voliage, resistance and continmuity meansuremswts will aid in locating
sy feults which may develop, An oscilloscops commesied et the oubpub
termingl (J103), will show any hermful distartion effects, with a
rroper input signal to the wnlt,
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CAPACTTOR, £ireds papers -05 mmfd, £20%

0% wvidag plastie tubvlar case.

CAPACITORN, fized: mleag 51 wmfd, 15%
thar. O3 500 wyde,

CAPACITOR, fized: misap 1000 mmfd, <108

elar. A3 500 wwds,
Seme as G123,

Some gs G103,

CAPACITOR, fixsds micay 2720 mmfd, +5%
ghar, Gp 500 wvds,

Seme as CU3,
Same as 0103,
CAPACIICH, £

ghar. Az 300
ame as G103,

sy o0 mid, 108

Saes ax 00,

CAPACTTOR, fixeds
ehar, G3 500 wvde,

Serm g8 81089

g g GLiZ,

Ssme g3 CIO9,

Seme ps ClO3.

BART
HiMerd

Giled00:3

M200510d
CGHA0AL0N
CHROAIOZR
CHR0AI02K
GHAC221Y
{M20A102K
GM204202%
(M3BA103K
CM204102%
CH35RI03E
CH20C1 507
HAGCEI0T
CH2OCA50
CH35AI03K

CHROAL0ZK

FION

Thernogtat arg
BUDHIRINOY

Cryetal load

Hizer Invud
filter

Hizer gﬁw:’i {Ea
eoupling

Miamr eathoedse

eoupling

Hixsy plate
filter

Miver plate




LIECTATICAT. PARTS 1IST

SEMECL PART
R NUEER FOUCTICN
117 s ap G109, CHIBAIOIK &mr&%m@m&iw
fior coppliing
G138 Semnw as CLO3, CHZOAIOZE Irmrmmﬁmpl& a
clie Same az 0199, CH384103K
(320 Sare as 0103, CHEOAT0ZK
012y Same ag G103, GI20A102K
G122 Ssme as G109, CH354103K
¢i23 Same es (109, CM3IBAL0%K Mater filter
Dael Same as CI09, Q3I5A103K Hrter ecupliing
5125 CAPACTIOR, fiwed: papsys i mfd, 10%; CPUOC2DFUOSY  Be Pilter
500 mgag 0il-£111ad and impregnated,
hermetically sesled wetal ease.
G126 Same as 0125, SPLOCZIRHOEY  Re filter
CL2T Same as C125. CPLOCEDFLOSY  Regulator
bypass
G129 Same as CI09, OM3BAE03R
7129 Sams as Cil%. CH3IBAIOHE
CRIOR CRYSTAL UNITs rectifyvires germantum N3k Output
t¥re. rectifier
E101 BOARD, term 1z & ghort=turret, brass, PX=107 Oven elamwnts
lug mmmls 2 3237167 1g x 1=3/6% wd sannsctions
2 18" thity phenolls body,
Ri02 Be@mg ten & shoriturred, brass PZ=108 Oven slemenbs

Iug terminals: amlﬁjlé” g x /2 wd
x 1/8% thic phf;xwlﬁ.@ bedy.

ponrentions
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BLECTHICAL PARTS LJST
ETIE L s,

DESCRIZTION
ST R S A AT AT

PR, eardridges 3 ewpy opsr, in ope

hove et 1359 load sud in 25 ast. atb 2008
Ined: rabed sontinuvovs gt 1306

250 woltsy ome time: W® Ig x %;% ddao.

Same ag Fi0l.

LA, means 110 wolts; T=3% bulb, olssrg
1745 watsy 1-13/16% 1g ov iy minda-
turs bayonet hase,

?agg&h inesrdescents G=8 voltay 0,25 anpg
b, browmi 1-37189 Ig overallp
mimam bayonet boss,

CONEECTR,, revoptacis: scarxizl femals
eontecty BNC Sypep oingle hole mownting.

Seme gu JI0T,

as J103.

COREECTOR, reesplaclss wale contacty 2
nomenolordsed looking bladesg 15
#mips. 125 volts or 10 wpn, 25 volbs,

(0T, radio={requenty: varisbls,
20.2-36,2 wicrohamiea; slug wn%!o

HOKE, redic-frequensys & mﬁ.ﬁﬁwﬁm
§€3 ey, 100 chmsy esrmlie b

Seme as 1X02,

SORE, radicefraquency: 750 wicrcbenrin:,
12083 75 mn, AT obms; balslite fomm,
Same as IMQ

REACTOR, £ilters 10 hewrlssy 125 wa DO,
A0 volts RS tesi.

Same s Ln06,

E}g ‘*"a%*«’h

FUa100%3

BL=300=5]

A }Wﬁﬂﬁwgﬁ? 3

=625 /17

AR5 1

Glellld

LA

(Lel00-5
fa G300,

& 4"3 “}wfﬁﬁ Kg

FoaT 0K

E T P e

Pouwar supply
5,
lagw

Posmr oupply

Cren ndisctor

Persnyr One3PF

Irdiesbor

Exiernal drive
aoyrs otor

Shifs imput
gomeotor

Gutpud

sonngetor
AC daput
recaphanls

Miyar Lnowh
Filesr

Wives plate
ahols

Mizer plate
shoks

Auplifier
plate ehoke

fanlifier
ninte chobe

Poraer supply
filiar

Power BupDly
filter



STBCL

HADL
RIVL

RiR

R103

R0k

R105

RI06

R13
R11h
R1XE

SIRCTRIGAL PARIS LISW

DESCRIFIIGH

METER; peuoel: DO O=1 milliameter

RESISTR, [liwmsd: compositiony 100 olms
1083 1/2 watt.

RESISTOR, fiwxed: ecmpomitiong 220,000
Ohmﬁg $5g§ lfg wath,

RESISTOR, fizeds wires woundj eartridge
heater types 15 wmtts, at 115 wvolie AC
+10%; 1,000 ¥, insuisted to shell,

Sgme as RI103

RESISTOR, fiwed: eompositiomy 100,000
ohma, 1083 1/2 wati,

RESISTOR; fimeds eompoaitiong 2,700
ohms, $10%3 L/2 wat%,

RESISTOR, fixed: somnuaitiony 147,000
olme, ilﬁgg 1!2 waltt,

Same as R10E

Sere g8 RIO7

RESISTOR, fized: wire wound; 100 chma,
346 nag 2L vetie,

RESIST(R, warisble: wompoaiifony 1500
ohme, +10%; 2 watiss /A" lg. slotied
shalbe

RESISTOR, varleble: wompositiony 1500
chem, 1310%3 2 watis; 770" lg. round
shai$

T

Surm s RI10%

Sgme as RIDS
Same as R105

PART
HUMBER

LR AR

Mrieli0=l
RO20GFIONE

ROBOCRRehE

FRel2e1

BR=102=1

RC20GF2TIR

IR

RCEDOF2TZE

RC200FLTIR

BO200FINEE

ROZOGFI0LY
ROZ0GFLOLE

FUNCTIOR

Outpud tunding

Tharnoatal are

Heon purrvend
Pinditer

Owen heglor
elomont

n hegler
LEmant

]

Qscitr

Csedllator plate
2558 0&?&&%

Kixeyr input
Miber

RF loud

HLE

TR @Eﬁam

nﬁmi

Miver eathode Lias
irid losk



SR Tor
Y Bl Pt i

N
RLI&
RI1Y

RL1LS

Rigs

TIRY

B130

RI3Y

LR

ELFCTRICAL TARTS LIST
RESCRIFTICH

RESISTCR, fixed: sompositiong 10,000
olms, £10%3 1/2 wati.
RESISTOR,; fizeds ecxpositiong 27,000
ohma, #1013 2 wetts,
RESISTOR, fixsds compositioni 2200 obms,
1083 1/2 watt,
Same as R116
RESISTOR, Dixeds ecmposiitiony 1,000 ohms,
Mﬁ 1/2 watt,
RESISTR, fixsds o 700 ohma,
+1083 1/2 watt.
Same &g RIIS,
Same as RIZL,
Sama as R10%,
Sanm Al Rloga

RESISTOR, fixeds
:!:10%3 Uz watt,

RESIET(H, fized:
£10Ry /2 watt.
Sere as RIZ7.
Sane a5 Rmo
Sarme g8 R121,

Srrm as Rii.Gﬁ o

Seme pe R10S,

eompogitiony LT0 ohove,

compozition; 6800 ohma,

TERT

REER

RO20CTIHAE
RCHILFETE
ROPOGF2RZY

RC200FI03K

RO20OII02%

RE2007hL 728

RO20GFE22K

RC20GFI0LE

FUNCTION

Mirer sorepn

srorping

Mixer plate
Tilier

Irverter geid
laak

Irwertar cpthoda

Arplifise
eathods biaa

fmpiificr plate

brpiilier plate

plifiope
late filter

Powar Amp.
grid lsek

Power Amp,
grid lesk



SYMBOL
NUHPER

1333
R13%

R135

R137

7138

5301

jutes

BIRCTRIUAL PARTS EIST

PART
RESISTR , fireds wire woundy 150 ebmas, 10720
182 maj 5 watis.
RESISTOR, fixeds compositionjy 30,000 RC20GR303K
ctms, 1085 1/2 watt,
RESISTCR, fixed: wire woundy 2000 ohms, BYel0%.20
70 pas 10 wabdts,
RESISTOR, fixed: wire woundy LSOO 20k
olmg, 10.5 mag 10 watis.
RESISTOR, fiwsd: wire wouniy 0.2 ciwma, A-238
+i0%; 2 watts,
RESIST(R, fiweds wirs woumd; 12 olms, RCL2GFIZ0K
&mﬁ 2 watts,
SWITCH, rotarys one section, four SW=10%
pogitionss mn-shoriing contacisg
ayealex irswlation; 1=5/16% wafers.
SWITCH, themocstatic: bi-metallicy E8-3100=2
omerate st ¢ TOP {, % 29¢,
SWITCH, toggles SPST, 6 amp, 250 wollsy  ST=124
phanolie badyy molder lvg terminuls.
SWITCH, toggles DPSTg 6 smps, 250 vollsy ST-22R
phenolis bodyy soldsr lug tsrminals.
TRENSFORMER, powsr: md 110220 v, TR308

S0/60 eps, single phase; sec #l,
3 350 ¢ at 125 smps D03 sec §#2,

£,3 v at L smre; sce #3, S v at 3 anpsy
hopeetlieally senlel mebtal easo.

TRANSFORMER, IF: oulpub impedsnce matehingy TR-01LY
ring typs ccrei rectangular stoel casej
ceramie terminals,

_ FUNGTION

Pover Lup.
eathode bias

Cryatzl load

kel selactor

aondrol N

suiteh

Pover Ons(ff

Fowsr dvange
Larwn




vioh

105

kaies

07
V108

XF30%

ARR: s
LL0%

X102

XViol

AViNZ

XVi03

V10l

Xvios

Y06

XVioT

vl

i

Sz A L *3*&;&%@ Ja ‘“”a

e I S

TESCRIPIICH

A T

TUEE, slectrons 6Ch; miniatuwre T ping
TUBE; aleetrons 6HES; winiatwre 7 pin,
Same as V101,

TUEE, electrons 12AT7; miniature 2 pin,

TUBE, electwon: 6AQS; adndature 7 pin.
Same se VIO5

TUBE, a‘lectrém EVG;: wetals

TUEE; elsstron: 022; minizlure 7 pin,
FUSEHOIDERs extractor post typey for
single AGC fune,

Samo as IFI0L

Lﬂ'}ﬁ?s irdlcators w/red frostsd lens
Tadh btulb, minjature bayonel base,

LIGHT, indicator: v feloar white lansg
Tol} balh; mnlature bayonat basa,

SOCET, tube: minlature 7 ping
noulded plastic insulsbticon,

Same ps XVIOL.

Same as IVI01,

S@Gm s tuber minlelvrs 9 ping
moulded, plastic imsulastion,

Sema gs IVIOL,
Saxs ns IVIOIL,
SOCKEY ; tubar eclaly monided plastie

ingsvistion,

Seme ze EVIO0L.

PR
IUMBER

6k

Sz
&Ch
12477

6495
64

SVig
042

FHa100-2

FHel002
TSelbal

1803062
TS=102-F01

£ -

TS=102-701
T2.102-F01
éswlo:amm.
TE-108 =F0L
TS=302F01

T5eill=F0L

T3=102=01

Ceudllater
¥orar

Fhase Inverter

Voltage
Auplifier

Fower
Amplifier

Rectdfier

Voltage
Bepulater

F101 Sockaw

F10? Saclast

Scckel for
Ti02

Socket for
im

Soekel for
¥103%

& s Boraon e Poge

Tt i P e e

Vio2

Sotcket for
Aatex]

Socket Lo
vioh

Soecket for
7105

Seecket fop
¥in6
Sot:kot fov
VioT

Socket for
Tiog



=103

X¥=-100

$Y=105

TT=)06

EIFGIRICAL PANTS LTST

DESCRIPTION

SOCKET, erystals .L8T" spacing for
~095% ping.,

Sane 23 K%&Ole

Sgme as XT=101,

SOCKET, erystals hi¥" specing for

Seme 88 XY-10h,

TS 051

1501053

TSelli=],

TSeolhe],

T5=10he

FUNGTION

LA B

itel socket A
for Ttal #1

%ol sonket B
for ¥tal #2

Ltel soalet C
for Xial #3

Ttal socket B
for Xtal #1

Xtal aoeket B
for Ital #2

Xtal sosket B
for t2l #3



J102
2 MC
INPUT

Y

VI02 V103

PHASE
MIXER INVERTER
6BE6 6C4

>
V10l
OSCILLATOR

6C4

I/2 viOa /2 VIOS5
VOLTAGE > POWER »
AMPLIFIER AMPLIFIER
12AT7 6AQ5
BROAD
BAND ——»—<§>
TRANSFORMER
JIO3
172 VI04 172 V105 OUTPUT
VOLTAGE . POWER >
AMPLIFIER g AMPLIFIER
12AT7 6AQ5
/
__________ —‘1’7:
Lo
vVio7 1l 5 g,
RECTIFIER ' :
5V4G :T——*'Bz
I
I —+—» B3 (rEG)
VAKX |
REGULATOR 4+ FIL
Lo
0A2

POWER SUPPLY

| !
)

CK-Il6

A

Block Diagram for LFA




1o IT 1S FOUND DESIRABLE TO CHANGE ANY TOLERANCE c‘l29
OR OTHER DETAIL SPECIFIED ON THiS DRAWING NOTIFY R
THE PURCHASER PROMPTLY. .—.1
MAXIMUM ALLOWABLE TOLERANCES HAVE BEEN DETER- B 2
MINED AND DEVIATIONS WiLL BE CAUSE FOR REJECTION.
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