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WARNING! 
THE VOLTAGES USED IN THIS EQUIPMENT ARE 
SUFFICIENTLY HIGH TO ENDANGER LIFE: PRE
CAUTIONS HAVE BEEN OBSERVED IN THE DESIGN 
TO SAFEGUARD THE OPERATING PERSONNEL. 
POWER SHOULD BE REMOVED COMPLETELY 
AND THE HIGH VOLTAGE CAPACITORS IN THE 
POWER SUPPLY DISCHARGED. 

RESUSCITATION PROCEDURE 

IN CASE OF ELECTRIC SHOCK 

A. CORRECT POSITION: Operator's elbows straight and locked. Victim's face 
turned away from bent elbow and resting on back of hand. 

B. FORWARD SWING AND POSITION OF HANDS. Little finger rests on last rib. 

C. DOWNWARD PRESSURE. Arms and thighs verticaL 

D. REST POSITION. Operator releases pressure suddenly, swings back on heels, 
and rests for two seconds. 





~::::CTION I 

lo GENERAL DESCRIPriON 

lol RrdPOSE ftJID BASIC PRINCIPLES 

The 1'1odel SBE .. !1ode Selector.il 'I':i:-ansrnitting., is a filt;er type singl.e or doubl.e 
eidaband generator designed .for radio. telephon::;_, telegraph and frequency shift, 
operationo lt is continuous~~.y \."'t<t1Uble .from 2 'to 32 megacycloso 

The snEe2 Modul.ator~ Pet-Iei· Supply Group (AN/URA~3A) consists of the t"ollcnd~a 

Oeo:'{))A/t1RA~2.3 .,, Osoillatar~ Radio Frequency 

PP ... l769/UH.Ac..23 ... Por.1er Supp]3 

The SBE ia prltmr:lly :l.:tt.e.'"lded £or use as an exciter unit for the Model. AN/UR'r-17 
transmitter., It is e.itcellently Emitad., however, to serve as an exci'ter far any 
well""'{).esigned, linear radio :t:rsquenoy ampli.f'ier that requires up to· 3 wat~s axci.ta
tion thr\1lgh 72. ohms input impetiance., 

A voice operated (VOX) cont.:rol circuit. is provided to assure that 'tranaml88ion 
will OCC".olr ~ Wal th~;;t operator is speaking directly into the microphcmeo A 
squelch circuit is us ad to prevent the sound f'rom local speakers f'rom OP"lrating the 
VOX circui t<l Both are front panel contit"ols and ma;y be eam.ly adjusted tor best 
perf'ar:mance OVGl" a wide range o£ oparcting condi.tionso 

1'be following Modes of' Operation ma:v be selected and used with continuowl:b' 
adjustable amounts of carrier insertd.ono 

lo Carrier Amplitude Modulation 
2.; Single Sideband 
J., Double Sideband 
4o Independent Sideband 
S.. CW Telegraphy (A, or A2) 

lo2 DESCRIPTION OF UNIT 

( AM) 
( SSB ) 
( DSB ) 

(Separate Intelligence} 
( 0\if") 

The F.odel SBE requires 1.4 inches of height and l$ inches o£ depth in ~ 
standard 19 inch r&la¥ racko Tha Exciter aad the Power Supply weigh .3$ and 36 
pounds respective]¥~'~ E.~J.Ch is easily lnlpported by its 3/16 inch thick front 
panelo The Exciter Unit requires 8 .... 3/4 inches o:r space and the Power Suppq an 
additional $;>1/4 inches .. 

The equipment is manui'a<,:tured in accordance with JAN/MIL speclll.caticms wherever 
practicableo All parts and asser:blies meet or exceed the highest quality ~o· 

lo3 TECHNICAL SP:BJIFI.CATIONS 

A o EXCITER UNIT 

FREQUENCY RA.NOEt 2 to .32 Mcs continuous:;~ bandn:itched 
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8 ~Pi!Jt:~~:T :t!-~C:t ~101J~:S a· 

mmuENCY COh"!ROL7! 

FH.E<:JJ ENCY DRL'ERHINING 
El.ENK~TS: 

CRYS'!AL OVEN TENPER.ilTUR w ¥ 

STABILlTY~ 

CRYSTAL POSITIONS~ 

CRYSTAL SOCKErS: 

VHO INPUT :b-m.!:Q tJElJCY : 

VMO INPUT Il1PEDANCE: 

Vl-10 TIWU"r VOLTAGE: 

TUNIID CONTROLS: 

OUTPUT PO/Jm t 

OUTPU '! IMPEDANCE: 

CARRIER SUPPRESSION: 

CARRIER INSERTION: 

CONNECTIONS a 

SPURIOUS OUTFtff ~ 

DIS1'<RTIO~l PRODUCTS; 

HARMONIC RADIATION::: 

·\} Single Sid€:band. 
-1.1- Double Sidebu nd 
·r..· InriepGTldenf;. SiclQi>::md ( gcparate 1nt.el.l.iGeee) 
Arr.pli tucl>?. Nod:u.J a ti on.\) Otl or MCI.rl 

*H-a.y be uaed wit.h ::~.ny degres o£ carrtar 
insertion a 

Temperature eontrolJ.ed crystals or extarDa1 
\I'.B'Oo 

Contaj.ned :1.n two temperature control.led9 high 
n-aas aJ.u:mir.\u.m ovens designed :for high therDal. 
ina't"'tia~"' 

•t::>OC for 17 Kc and 287 Kc oscillatorS» and 700C 
for MF and HF om~i~'tatoro 

1 PPH f.o.r- 2h hour pe!"iod.o 

Ten cryst.a.lsp et.tch with independent trimmero 
Selection by front panol mdtcho 

li'or HC..-.6/U Holderso (CR=27/U C-rystal) 

2 = 4.,0 f.'Jc to cover entire range 2e32 Mco 

· 72 ohm nomi nalo 

approxi~ntoly lo5 V RI13o 

Directly calibrated in trequemy.o 

Cont.inucru.sly adjustable !'rom zero to a maximum 
ot 3 ~.tts PEP o 

?2 ohm.<J naminalo 

At les.st 55 db dmm from PEP levelo 

Continuously adjustablea 

VFO Input 
RF Output 
Monitor 
Audio~ Control 
Mike Input 

""• 
<:::> 

"'"' 
"" 
""" 

BNC 
BNC 
B~TC 
Tend.nal Barrif!l.' 
3 pin MIKE jack 

.At :teast. 6o db belo"H" PEP outputo 

At fu.ll PEP output,. 3rd order distOI'"tion 
producrts are a.t l€!<-~st 45 db below either 
tone of a standa1~ two tone testQ 

Sooond hsrmooic at loo.st bO db below PEP 
c-utput.l,) All other ik'lnnomcs at least SO 
db b~1lm• FEP output o 
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REJmriON ()14' UNUSED SIDEBA1ID~ 

AUDIO INPllT: 

AUDIO RESPONSEt 

VOX OPFRATION~ 

MET.itlilNGt 

FRONr PANEL CONTROLS: 

TtJ BE COMPLE!-t:NJ.' 1 

Bo PCWER SUPPLY 

mm: Pamia 

TUBE COMPL'EMENr: 

FRONT PAMELa 

5'00 cps tone 6o db be~ow t:ransmi:tted PEP., 

Two independent 6oO ohm channels,. balanced 
or unbalanced" co20 db level tor f\111 Rr outputo 
500 K ohms £r:111 high impedance ceystal or 
dynamic m1ke11 ""$0 db £or 1.\lll RF outpu.to 

Within 3 db :from 350 to :3300 cpso 

Voice control with ant:t ... trip features. adjvst
a.bl.e gain and squalch cantrolso 

Peak reading V'l\11 indicates audio level of 
ei.ther upper (USB) or lower (l.SB) s1debancle 
Mtr ( mid :frequency ) indicates level of mid 

· frequency channel~ 
RF Output, {indicates % of maxitmm1 power). 

MF XTAL SW 
BAND ros 
CARRIER INSOO 
OUTPUT 'l'UNING 
MF TUNING 
OU'rPUT 
USB GAIN 
USB MIKE 

LSiitlAIN 

.3 each 6AB4 

.3 each 6U8 
4 ea,ch l2A!r7 

3 each 12AU7 
2 each 6cL6 
1 each 6146 

· 2 ·each 6AH6 
.3 each CK7ll 
1 each OA2 
1 each 6A.LS 

LSB MIKE 
EXCITmt ON/STANDBY 
XMJ:R ON/OW 

. PO'tll!R ON/OFF 
VOX GAIN 
SQUEIJJH GUN 
METER SW 
ME'I'ER CALIBRATE ADJUSTMEHr 
(CAL) 
METER BAIAI-roE (CAL) 

Audio A.mplifie~· 
Ampl.ii"iers 6 osCillators 
Co:mb:1ning aq>Jj.fier, m:lxer vox. 
Squelch aJrplif'ier 
Oscillator. Relay tube 
AJ1T9l:i.f'i er 
Power Amplifi.er 
Amplifier 
Modulator 
Voltage regulator 
Sq;ueloh & VOX Rectifier 

110/220 volts, '!C/f:IJ cps, Single phan,o 
l.20 watts average consumption; 1hO watts 
at intervals when oven eye lee Q 

1 each ~ Rectifier 
1 each OA2 Voltage Regulator 

FUSES @ llO v 0 220 v 
B+ Oo2SA. o.2Sl 
Main 3oOA laSl 
0.. 2oOA l.OA. 
INDICATOR lAMP PWR 0!1/0FV 1..;.3 
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SECTION II 

2. THEORY OF OPERATION 

: 2.,0 Functiona.l.lj, the SBE can be considered as tour similar stages in which 
8igDal.s are amp111'ied ax1d raised. in frequency. t'hey are the (l) audio, (2) low, 
(3) med:.1um and (4) high frequency- mcdlil.aticn stages. Thane are· ~ollowed by tho 
ftml RF. &lJPl:lcation and tuning sect.iono Either c~el in the first stag~ roc .... 
iTeS the· microphone or o'liher AF inpu.t, amplitiea it and applies it 'lio tbe audio 

,: 'balmced modulator where an. exceptionally stable 17 1tc carrier .f'rom a crystal 
:·':"Oontroll.ed oscillator is also applied. 'lhe two principle sidebalXIs n~ 
~~~"·scen.ted b:r mdulation and tho apprec1ab:cy- at'tenuated 17 Jtc carrier appear in 
·~'~e ou.tpu.to Both sidebands are then sent to a special aharp . .tilter -.bich removea 
· cme and passes the other on to the 17 Kc notch filter. lb.e other audio input 

obam:ael in the first stage is s1m:llar in operation with the exception 'that where 
the first cblnnel-passea tlle lower eideband £rom ita modulator, the sGCond chamel 
passes··~ the upper sideband iran its modulator. Both channels are used aim11tan ... 
eows~ in tbe A.M. • d011ble sidebauds, and independent s1deb$nd modes ot operationo 

The first stage bas been described. Note that a pattern has developed whic~ 
" td.ll be repeated, with variations, t.hree more timsso Briefly, the input to the 
· stage bas been amplitied and nsed. to modulate a higher frequency in two special 
, . cievices (bal.anced.modu:Ja,tors). in this case., for the geneNtion o:t sid.OOands with
.. wt carrier. Qne sideband was elimtnated in each. by a ruter, one each passed on 
:i,to serve a8 an input to the next stage where with sQme exceptions# the process be
, g1Ds again" 

'·'" ·. The 17 Kc ·notch filter which follows the audio frequency balanced modulators 
am fili;ers is used to reduce arw renaining 17 Kc carrier to a naglj.gible J.evel~ 
The carrier to be ~nsmitted tor any of the reasons previously e.1tplai11ed nay 

. theo be inserted by a f'l;"ont panel control~ All outputs from this s eotion are then 
~ssed to the Low Frequency (LF) amplifier where the ne."ct. stage beginso 

'· 

~: .... The LF stage raises all frequencies previously centered about 17 Kc to the 270 
,. lC 'level. 0 Once again a stable oscUla tor, this time 287 Kc., provides a. carrier for 
. the balanced modulator~ Notice that there is no sideband i'ilter as such employed 
· in this stage.. The bandpass characteristica of 'the follo-~'ing amp~i.fier Sel."'Ves as a 
· t.Uter. by passing. o~ the lower sideband, centered on 270 Kco 

· ,_. mld•f'requency (MF) stage lb. ich follo-ri'B the LF stage is tl.med ace ord:ing to 
' 'the l4F J.D3ection frequency (V.70 ar UAL) • The stage ra.isez and a np:J..ities t.he signal 
, t:requenc;r j'USt as the previous ones do. The lrl.gh £req1.1.ency (Jlli'} modulator (Zl07) 
.·raises the W output to the final RF range bt.r usa of a sel.ected crystal cout.rolled 
lD' oscillator~ . This completes ·the las'l; of the four modulation stages in the 1-tod.Gl 
SBE~· 

Final frequGna;y adjustm:mts, tuning and an{JlUicat.iori are accomplished in the 
·JD' ampl11'1er stages. The output of the exciter can range from 0 to 3 wa:t.ts peak 
,:,envelC'p& pCMer (PEP) by operation of the output control on the i'ront pane1o - . 

2.1 OENmAL DESCRIPriON OF cmcurrs 
A • AUDIO CHANNELS 

. .. Connections £or two audio input channels ( 000 ohm balanced or unbalanced) are 
provided on termiDal strip El.Olo Channel 1, terminals 63 7: 8: Channel 2 ~ term1nal.s 

. &·I 



lOD 11~ l2o Terminals 1 and ll nsy be grounded for system balanced to ground'o 
Term.aals 8 and l2 IDI!q be grounded uhen used tar systems unbalanced to grow:ado 
~ db audio level is required at a.~ch channel input tor .tul.l output ot the -.. 
citero \<~len a Jdgh ilrpedance mike is plugged into the front panel MIKE jack, 
a prec-amp stage (VlOl) raiaes t.~e signal level to that required tor direct 
channel input (-20 db)o The outputs of VlOl, TlOl and Tl02 are ted to 8101 
upper (USB) and Sl02 lowar (LSB) sideband selector switcheso The audio seleuted 
by these SWitches (Channel l» 2 or MIKE) then goes to Rl66 (USB) and Rl69 (I.SB) 
GAIN controlBo IU.68 and Rl69 c-anter arms are connected to S106D, for inverting 
upper and lower sideband input l~hen the exciter is openLting in the 3a 73 to 
llo270 rangeo Inversion takes place at this point to allow tor a modUlation 
i.nvers1on which occurs in a later circuito The audio takm from Sl06D is ampli
fied by Vl02 and VlOJ~ audio anrol:ifia!"So Abdio is also taken trom the center 
arms o£ Rl68 (USB GAIN) and l\.169 (LSB GAIN) to feed metering amplifiers Vl07A 
and Vl07Bo Outputs ot t~1ese amplifiers are connected to CRl04 and CRl05 'Where 
incoming Bl.gna.l peaks are recti.fied and coupled to Vl12/:t-110l, a bridge type VTVMo . 
This circuJ.t is a peak reading d~vice rather than an RM3 indicating meter circuito 

Other inputs on t.erndnal board ElOl include the f'olloldngs 

Tel"l't..1.Jml 1 and Ground is intended for push .... to talk keying liz:!e tdlen the 
Vox -ana squ&ICli circui t.s .. are. n0.t in useo 

Xerminal 2 (gnd) and TermiMl i are OW keying terminals and are norma~ 
connected 6y a juniper When CW s not bfid.Jlg usedo 

Te1"''ll1nal. 11 is grounded by D.Ol (exciter control relay) and can be used to 
energize an associated R...,F., Ampl:l£ier/Transmitter., 

Terminal p, is the aquelcn input ~ch is normally obtained trom the 6oo 
ohin outpu or a receiver at the operating positiono 

Terminals 5, 9 .I l4 are groundeda 

B... AUDIO BAlANCED MODULATOR AND SIDEBAND FILTEltS 

V102 and V103 operate as eit.her upper or lower sideband amplif':ters as explained 
i.n Part A aboveo However 11 Tl.04 and CRlOl 1d.ll be referred to as . the LSB audio bal
anced modula:tor • and Tl03 and CRl02 as the tiSB audio balanced modul.a tor a This eidec» 
band relationship is alW~WB true whm using intermediate trequE!Iley; inY'el"Sion ot 
s~ebands occurs 1n a later mLx1ng cireu1 t., 

TJ.Oh couples incom1ng audio (.from Sl06D amplified by Vl03) ·to CRJ.Ol, a bridge 
type diode modulaturo Pins 7cm8 and $..6 of CRlOl torm one set of bridge arms; and 
pins 2 and 3 form the other seto Zl04 and ZlOS are in a very stable amplitude 
regulated 17 Kc crystal oscillator circuit;, the output of which is coupled to the 
center arm of RllO and Rll2 through TlO)o 

RllO and R1l2 are used to equallze the injection vol.tage to pirla 2 and .3 ot 
CIUOl and CRl02o WhQ!l this is achieved, the inputs to ZlOl and Zl02 111.11 consist 
~ t,wo low .frequency signals of (17 Kc plus audio) and (17 Kc minus audio) J eo go 
1.f a s1ngle 1000 cps tone were applJ.ed to channel 1 transformer TlOl, and SlOl 
(USB) sw.i.tch ia put in CH 1 position, the input to ZlOl is (17 Kc plus 1 Kc) and 
(17 Kc Jld.Dus l Kc) or 18 and 16 Kc reapectivelyo The 17 Kc carrier is almos't 
ccmplete~ balancect ou.t by the proper adj1JS tment of' RllO and Rll2 o 
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. ZlDl IBB t.Uter i.a clleiped to .paa. • orall' trequ. eooiu from ~o7 Eo to 16.6!10 Eo, 
thu onq Vle d.<Seb~Dd below the aupJ:U""eeeed 17 lo carrier ia piluecl 011 to Zl06. · 
ZlD2 USB f11WI' pertal"mS in the same miDil8l" u ZlOl• dit£er1Dgin that it. 111•• 
treqa.ea.ei• beW..D 17ol!t> lo md 20o6!i'O ltc. QE" the Uppal" ld.deband. to Z»io 

0 o 17 KC NOJ:CH FiflrER 

In operational modes 'Where both sidebands are used aimltaneoua:q, upper and 
lower sidebands will not hetrod¥ne but 1d.ll pass together through the 17 lc notc:b 
filter (ZlD6) where any remaining carrier is reduced to l1ll insign:lt:I.C&Dt l..avelo 

D<> LCM FREQUENCY JJ1PLIF'IER 

V108A and ·no8B are conventional RC coupled.·class A ampl.itiers WJ.ich &mp:u.f7 
USB and/or LSB .f'requancies centoi"Dd 2.bout 17 Kc tbich are t.rans.tormer coupled to 
the next stage by- 'l'l06o 

Eo VOX CIRCUr.t' . 

The VOX circuit is operated by a portion of the 17 Kc USB and/ar LSB energies 
taken from pin 2 of Tl06 and coupled to pin 2 (control r.r:td) of VllO squelch and 
VOX ~lifiero The gain of this amplifier i:s controlled by Rl40• VOX GAINo The 
output is cotrpled to pin 2 (plate) at Vlll squelch and VOX recti!iero DC output 
is devel.opad across IU45/Cl29 and amplified by Vl09A.D relay anplifierll which 
operates Kl.Ollf the excttet" actuaUng relay o The threshold or the signal l.evel 
required to operate this circuit is controlled by Rl40» VOX GAINo 

F o S~ ELCH CIRCUIT 

Some negative DC is also applie~ to the c ont.rol grid of Vl09A by the squelch 
section of VUl rect.ifier, pins 1 .. 7 o T!le actuating signal for this part, of the 
circuit is supplied by the squelch amplifier s~tion' VllO,v pins 1, e. and 9, the 
input for which is terminal 13D El.Ol,p through SQUELCH GAIN control Rl29G The 
action of the squelch circuit is such t.hat audio, originating from a recei.ver 
aud:l.o ou.tput t-erminal causes tc.~e opposite action of the VOX circuit on the control 
grid of Vl09A9 The purpose ot the squelch circuit is to prevent t.he au<H.o from 
aD.Y nearby' receiver from actuating the exciter9 When VOX and SQUELCH gains are 
properl,y set, ozlb- the operator talking directly i.nto the mike will actuate the 
excitero 

Go CARRIER INSERTION 

Front panel control Rl06 (CARRIER INSERT) selects any degree of carri_. inser
tion from -55 db to full output of t.he exciter" It does so by taking a -.n 
&111>1mt of 17 Kc output from Tl05 and applying this in a controlled amount to pin 
8 (cathode) of Vl08B, LoFo ampllfiero 

H o LQrl FIID;}UFllCY BAUNCED MODULA.TOR 

Either. or both sideband signals amplified by' Vl08 and coupled to the I oF~ bal.• 
anced modulator CRJ.OJ are generated about a center frequency of 17 I.e~ Further 
lllzing processes are I10V necessary to bring the CJ~Jtput signal to the desired 0...... 
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cpeJIV'o Sid~nds centered on 17 Kc are applied to pins Sc=6. · 7co8 of CRlD.3. 287 
1tc ilaject.ion wltage u -takc.n from pin 8 of VlOS (287 Kc oecillat.cr) through Cl24c.
Rll3 provide& a means o£ balancing the 287 Kc voltage on pins 2 and 3 of CH.l0.3 
(modulator bridge) o 270 Kc output {287 Kc - 17 Kc) sidebard energy is taka1 .t'l'olll 
pins 2 and 3 at CRl03 and passes through the 210 Kc I oF' o transformer Tl06 o 

I o 270 KC AMPLIFIER 

Sideband energy ceut.ering around 270 Kc pa.sses through Tl06 (270 Kc I.F. trans• 
, former) and is applied to pin 7 (grid) of Vl09B which is a conventional class A 

ampl1tiero The 2?0 Kc output o£ Vl09B is coupled to VU31 the ~Ui' modulator, bf 
Tl07o 

Jo MID FREQUENCY MODUlATOR. 

-Sideband energy centeri ~ around 210 Kc is coupled by Tl07 to pitls~ 2 and 7 ot 
pwsh•pull amplifier VllJo Mld frequency injection is Obtained from Vll$ which is 
ccatrollecl by the cry:sta1 oscillator sect.iOD ar VMO input from Jl04o This injec• 
U.on trequ8ncy is 270 .Kc above the output o.t the JtloF o modulator., The mld fl'equ.,
dial is calibrated t,o read directly in terms of the MoF o injection trequenc;y althC41&b 
i't.Js circuit (Cl67 etce) is actl:all,y tuned 270 Kc below ito The YMO or MoF• cryatal 
f'requmcy correspcm.ds tO this dial reading(,) 'lhe balancing oat of the Jldd frequency 
1Dject.1on ~s accompl1shed by the M .. F. balance control Rl.30 which varies the gain Ot 
the A and B sections ot Vll3 so that the mi.~ frequency injectiOR cancels 1n tbe pri
JIBl"'Y of Tl09 g HOlo(eVG'l" ,. the mid frequency (injection lldnus 270 Kc) is passed throu&b 
Tl09o · 

Ko MID FREQU~ :A:tlPLIFIER 

VU4 ifl· a. Claaa .A .ltoF o Ampl.if1er in 'lilibh the input and ootput c~~ta are 
tuned to tbe. M.F .•. QQt.p,ut or Vll3o ~e ou~t level of V1l4 is metered by MlOl 
throu~ CRJ06~ S].09·:a;r)4 VU2o 'l'he output Of Vll4 is applied to the H()Fo balanced 
Do4uJ.ator thrcu&h 'tJl.Oeo . 

L. HIGH. nmQUmtY MOWIATOR 

The tunction ot the H.,F. Modulator (Zl07). is to prOVide final output frequencies 
&em 4a27 Me to 32.27 M: by mdulating the output of tbe MJ Q Allplifier v:l.th an . 
i~ection trequencg b'om the H.F o Oscilla.torc Outputs below 4o27 Mea, as previouSq 
.PJ.ained, are exact.~ :as produced in the MoF o Modulator (nJJ) o 

Injection frequencies trom 8 ~· to Jh Me in 2 Me steps are suppl:tet;l by the 
CI"1'Btal. cont-rolled H .. F. oscillator, Vl17 o The proper injection is selected by use 
t4 the BA.ND M:S switch., a front panel contrd.l... The injection is alays between 
lo 73 Me and 3~ 13 Me higher than the ou.tput o! Zl07 o The BAND !CS switch is used 
in the 0 position when SBE output below 4o27 ~~ are requiredo In this case an 1.8 .M= 
i~eotion is apw,ied to Zl07 to prevent :tntermodulation distortion by keeping the 
cU.odea CR107 and CRJOB proper:cy· biased.. The 18 Me injection arr:l the sidebands pro
duced in Zl07 are not passed by the R.F o Ampl1.t1ere which are tuned to 4o27 Jok: cr · 1•• (apprc:at., 13 }t) aa:r) in this instanceo 

The outpa.t of ZlD7 is coup1ed. i#o Vll8., the !irst R oF o Amplifier o 
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Mo AMPLIFIERS• V118.9 V119 r"nd VJ.2:0 

lhe RoFo output taken :from R20S is now at t-he output frequency of the excd.t.ero 
ihe purpose of nlBt Vll9 and Vl20 is to btdld up t.he generated aignal to the rated 
3 watt mp output o£ the cxcitero These stages are gang tuned and bandswi.tcbad by' 
sl06l, B. C ~ D to continuous~ cover the frequcmcy range of 2 to 32 H: o A 811&11 
partion of the <mtput is appli.ed to R210 and R2U where throt.1gh Cl76 and CR109 a 
nall 00 voltage is produced which is prop~cmal to the output envelope peaka 
of the exciter., This voltage is indicated by the V'll2/Ml.01 .t.etring circui:t.o An 
output :1nd1cation of 100 equaJ.s .3 watts PEP when 8109 meter switch is in 1he RF 
OUT positiono 
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SECTION In 

3o INSTALLATION AND OPERATION 

3o0 INSTALLATION I~ND PC.WElt ~UIREMENl'S 

UNPACK THE ~UIP:MEm CAREFULLY o Inspect all packing material tor parte which 
my have been shipped as "loose items" o 

aiiOOK THE ~IPMElf.C CAREFULLY for any damlge wbich may have occured in transit. 
If damage is found, not1f'.r the carrier 1mmedia:t9;J;lo 

3ol PQIER R~UIR.EMENrS 

The Power Supp:cy- is designed for 11$/230 volta, 'JD/~ cps, aingle pbaee power. 
'lhe Power Supp~ is factory !Jired for ll$ vo1ts. If 230 vol.t operati.on is·~ . 
minor wiring changes to Power Supp:cy and to Crystal Oveus are neces118J7' u axpla:Jned 
on the Power Supp~ Schenatic Diagram and the E:a:c1ter Schtma1;ic D1a&nao 

3o2 INSTALLATION 

lo lbmt the Exciter Unit and the Pawer Supp~ in a standard 19 1Rah relay 
rack or othar howd.ng as desired.o 

lo Ccmnect power cable C.A.-346 {supplied) .from J!JO~ or the Povttr S\JPp~ t.o 
Jl09 of the Emiter Unito · 

3o Place the three toggle switches in the center of the f'ront. .panel 'to the 
tolloving positdons 1 

XMrR rM/OFF to OFF 
EXCITSt ON/STANDBI to STANDBr 
Pexim ON/OFF to OFF 

4. Cc:a:mact power cord (supplied) from J40l ot the Power Supp:cy to an AO 
source as described above. 

So Ccrmect RF OOT (Jl02) of Exciter Unit to t.he input of the as~tecl 
tran81111tter. 

60 U an external VMO is to be t1Bed, connect it to VMO IN (JJOb) on the rear 
ot the Exciter Un1t arxi use the MF XW.. SW in the VH> posi Uon. 

For local YOico operat1on9 connect high iqJedance (l/2 •g) ceyat.al or dpu4c 
.S.crophcm.e to the MijtE jack on the front. panel ot the lm:iter UDito 

s.- Section 2,2~ A~ tor descript4on of connections. to tend.Dal artr:l.p El.Ol (rear 
of chaasis). . 

CONrROL FU!Cl'ICIIS 

PQlP1l ON/OFF (Sl03) 

EXCl'rEli UNIT 

OR - Applies liDe vo1tage to PCIIel" sup~ 

OFF - Tums oft entire SBE 3- ( 



EXCITER ON/STANDBY (8105) 

XM'l'R ON/OFF (8104) 

LSB 

_USB 

VOX GAIN 

SQUELCH GAIN 

MF r.rAL SW 

BAND !CS 

CARRIER INS.Flll' 

WTPOT TUNING 

MF TUNING 

ou.rFUT 

METER SW' 

STANDBY ""' Allows VOX or push to talk to 
aeti w.te the exciter and the tranam:l.ttar 
lilich the SBE aerveso 

ON .... Activates exciter without need for 
VOX or push to talk input and witbou.t 
operating transmitter o 

ON ... Activates translllitt.er, EUm:irates need 
far VOX or push to talk• through SlOS (above), 
by cauplet.ing the ground circuit of the XMl'B. 
final plates relq o 

OFF ... lransmtttar operated by VOX cr push to 
talk circuit when 

1
EICITER switch ia in S'lA.ND.BY 

poait.iono 

Sw:itch selects audio input scurce for Lower 
Si.deband cbarm.elo 

GAIN ... Adjustslevel ot LSB AUDIO input,:o 

Switch selects audio input source for Upper 
Sideband Channelo 

GAIN .... Adjusts level ot USB AUDIO inpnto 

Voice operated transmitter c1rcuit gain cantrolo 

Used in conjunction with VOX GAIN (See Sections 
K and L OPER.Al'ION) o 

Selects either external oscillator (VZ.10) ar 
proper crystal £or mid frequency oscillator., 

Indicates injec.tion i'requency range at HF 
modulator in 2 megacyole incrementso It 1s 
conwolled by the knob beneath the dial!» 

Controls laval ot carrier insert19llo 

Selectg OD.tput i"reqo.mcy band and acUusta 
sf!t.ti.Dg ot ma.1n tuning dial centra~ located 
above Jmobo 

Sel.ects setting of ml.d .t'l"equency' as :Jdcatecl 
1n lo~ section ot min tuning dial.Q 

..\djusts exciter output power levelo 

Selects point in system to be meaSUNd b¥ 
built-in VTVM circuit., 
CAL position is used ~.o zero metero 

~ 



CAL 

EXCITER lamp 

OVEN Lamp 

MIKE 

LAMP 

B+ FUSE 
J.iA.IN FUSE 
OVEN FUSE 

3o3 OPERATION 

Ao GENE&L 

Heter adjustment. located direct.:cy- beneath 
metero Use screwdriwr to zero meter when 
METER SW is in CAL posi tiono 

Glows during operation 'llhen EXCITER sw:t:tch is 
on or EXCITER is activated by VOX or push to 
talko 

Gl0t-1s chring operation when thermostats deiiiUld 
oven heating {automa.ti.c) o 

Input jack to audio pre...amp tor all h1.gh 1 ~
ance ( 500 K) mt.crophanes. 

POHER SUPPLY 

Glows cilring operatiano Ind:l.cates MAIN fuse 
intact nd power is appli~o 

These fuses protect their respective c:t.rcuJ.tso 

The Model SBE tuning is done in a series o:t steps 11 depending upoo the mode c4 
operation reqdrec1o The following is a general tuning procedure girt!Jg specU:I.c 
examples where needed tar clarityo The built-in VTVM may be used tOi" all~ 
ments necessary for operation" Check points called aut in the toUowing te1t't JtS3 
be selected by' use or the tlEl'ER sw. 

Bo DmiAL ADJUSTMENTS 

lo Turn ~ ON/OFF switch to ON., Allow one hour 1lal"ll1 up periodo 
2o Turn METER SW to CAL and zero meter by screw dr.f:var adjustment 

through opening located directly beneath the J"'Stero 
the et11ipment is nov rea.ctY t.o be tunedo 

Co mSXALLATION CF CRYSTAlil 

See page Sal for proper Cl"JStal selection tor desired output freQutl107o 
To insert cr,ystals, open oven top by turning anap screws l/2 turn countc-c1ocktd.se0 

Raove cover and celotex insulation11 install crystal.so Sockets 1, 2, 3 etco corre&. 
pond to poa1tioas ot front panel swi.tch MF XTAL SW'o The cryat,al t.r.lmmers are factcrry 
adjusted far average crystals, but. tor more accurate i"req1mcf adjustmaut, ~t 
crystals against any: accurate frequEI'ley standardo An adjustment tool ia pror.lded. 
tor these ·trimner adjustments. 

Do RtF o TUNING 

Refer to page ,_1 to determine pmner VMO or crysta1 trequencyo 

1o Place 1-IET:m SW in MF posi tiono 
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2 o ~lace MF XTAL SW :i.n \'}D poai ti on or crystal. posi td on·· corresponding to 
frequency nooes~ £or desired output frequencyo 

3o· Using MF TUUlOO control• set MF dial to correspcmd·to VMO or crystal 
.freqlency selectedo 

4o ~ VOX GAIN conwol ftllly counter...elockwiseo 
So Place USB, LSB and XMTR switches in OFF positiontt 
6o Place EXCITER ON/STAliDBY switch in STANDBY positiono 
7 a Tum CARRIER ·INSERT control 1\l.lly cloclad.seo 
8 o Uaing MF Tl~ control, tune for peak reading on meter c. 

OOTE1 USB and LSB 11111 be ravm-sed. in the region 3o 7.3 to 4o0 me when 
VM:> input is usedo 
USB and LSB 1d.ll be reversed in the region 4oO to 4o27 m lilen 
cr,ystaJ. input is UCedo 

Eo Ro:F o TUNING 

lo Set BAND MCS SW to 1requency range being usedo 
2o Set, OurPUT TUNING bard switch to frequency being usedo 
3o Place !1Emi SW in RF positiono 
4o Using OUTPUT TUNING cont.roltt set oo.tput tuning dial to output 

freq;L er;cy 0 

So Flace EXCITER ON/STAIIDBI svitch 1.n ON pos1t1ono 
6o Actnmce OUTPUT control :for any reading on the metero 
7 o Using OUTPUT TUNING control~ tune for peak reading on metero 

F o ADJUSTMENI'S FOR. SINGLE SIDEBAND OPERATION WTI'H OUT CARRIER 

lo Set USB and/or LSB switches to desired. inputu (CH 19 CH 2 ar MIKE) o 

2 o Set Mm'ER Sti to desired sidebando 
3o Set. CAIUtlm. INSFRT to zeroo 
4o Set VOX GAIN ·control .tully ·countar..olockwiseo 
5o By speaking directly into the mike or nxm1 toring on ·channels 1 or 

2, advance appropriate GAI1l control (USB or LSB) untU voice or 
tone peaks just reach 100 on the metal" o 

6o Set METER SW to RF .. 
7o Adjust OUTPUT control for desired ou"iiput le-v·elo 

NOTE: W1 th MErl!R SW in USB, ISB or RF posi t:i.ons • moter- peaks llllSt never 
exceed 100 on the meter' as intermodulation distortion will become 
excessive beyond this point\) 

Go ADJUSTMENrS FOR DOUBLE SIDEBAND OPERATION \VITHOUl' C.ARRim 

The double sideband mode may be selected to transm:l. t the same information 
on both si.debanda or ~eparate in.f'Ol'ml'M.on on each simultaneous~o To·achieve tbis9 
place one sideband selector switch on one information source and the other sideband 
selector switch on the second sourcec · 

EXAMPIBc If it is desired to transrr.d.t a voice· channel on USB and a teletype channel 
on LSB, the separate sources would be available at channel l and cb4mnel 2 
iDput.s to the exciter (or MIKE and CE 1 or CH 2) o The USB fHtlector aw1 teh 
aboul.d be set to either MIKE or CH 1 and the LSB aelectcr switch set to 
CH 2o 
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lo 
2o 
3o 
4o 
s~ 
6~ 
1~ 
8~ 
9~ 

Set USB mdt,ch to desired channelo 
Set CAHRIER Il't':;J.t.C?T :ln !i.~ero ... 
Set LSB e-~d.t:.ch to (}fi'F' , .. 

Set MErER SU to USBo 
Advance USB GAIN until mater shows a reading of 50 an peaks., 
Set USB switch to OF'F' o 

Set LSB switch to desired charmelo 
Leave CARRIER INS:!iRT a:t zero~ 
Set 1-mlli SW to LSD<> 
Advance LSB GAIN until meter shows a reading of So on peaks., 
Set lmER S\'1 t.o RF o 

lDo 
ll~ 
l2o Advance OUTPUT eontt•ol until meter reads ;b on peaks (LSB m. tch 

ON~ USB switch OFF) 0 

Turn LSB am teh to OFF o 

Set USB S'Atch to pos-ltion selected in line (l) aboveo 
Adjust USB GAit~ to o·otain a mater reading of SO on peaks., 

l3o 
14~ 
J.So 
16., 

l7o 

Set LSB switcb t . .o deaired channe.1. as selected in line (7) above., 
Combined peaks should now read approximately 100 on the meter., 
A.djust <liTFUr contral far proper tuning and dri v.l.ng of tl"ansml:ttero 

If the same infonmtian is to be tramnnitted on bath. sidebands, repeat the fore
going steps u:t.th t.he USB and LSB switches bot.h in the same (desired) channel 
pos:Lti. on,o 

PLEASE NOTE ____ _, __ ----
The JrBter circuit within the SBE9 as ·is the case with most. 
VTVMlls• has a small amoun:t:. of wa-veform el"rar., For this reason~ 
when each sideband is set up independent of the other and when 

. they are added on the mei~ the sumo£ SO per cen~ and SO per 
cent 'I!B.Y' be sUghtq less than 100 per canto This is due to 
the presence of a 1'110Ctllated envelope ~eh is generated when 
two ar more frequencies are present in the output at the sama 

. td.me.o 

H o CARRIER lllSERTION 

A:rr3' degree of carrim" insertion may be employed vi th the above modes up to the 
iUU PEPo 

EXAMPLE: If' it is desired to inject a carrier 20 db down £rom :f\1ll PEP, pro
ceed as f'ollowso . 

1., Set ~omm S\v to RF o 

2 o Set OUTPUT control ·to give a meter reading ot 90 with one or both 
information ehann9ls1 as desired., in ~tdono (USB and/or LSD)o 

3o Turn USB and LSB switches to OFF. 
4., Advance CARRIER DJSERT control to obtain a .meter reading ot l.Oo 
$~ Turn LSB and/or USB switches to respective channel.(s) o (SSB or DSB)o 
6o Adjust OUTPUT control untU meter peaks just reach 1001 or., as 

explained in a paragraph 1<1~ Adjustment o£ Exc:t ter ~th ·an Associated 
Tra.nsmi tter o. 
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I. CONVENTivNAL AM 

Far AM 'transmission, the l1odel SBE must ba set, up as in Section G above, 
exeept, that both LSB and USB sm.tchea lnUSt be on tho same channel. Then proceed 
as follow. 

lo Using the OUTFUr ccmtrol (u:l.th HE'.rER SW in RF position) reduce the 
p-.k meter reading 1io SOo 

2•. Turn USB and ISB switches to OFF o 

lo Advance the CARRIER INSERT control tor a mGter reading o£ SOo 
bo Turn LSB and USB suitches back to channel selected previously. 
S. Adjust OOTPtrr control aS EDtplained on page 3...Sl) 

AM with ODe aideband 'IJJSJ' be obtained by turning either sideband to OFF 
and advancing the~ sideband GADi control for a. reading as ex:
plaincd on page 3-8. 

Jo c.w. OPERATION 

lo Reae jumper from pins 1 and .3. (ElOl on rear o£ eT.Citer unit.) o 
2 o Attach ketr from pin 3 to ground. 
3o Set. LSB and USB avitches. to OFF position. 
b. Set CARRIER INSERT to Jl8ldna1m clockwise position. 
So Set tmmt SW to RF position. · 
6o Advmlce OUTPUT control to drive transmitter proper:cy. 

Ito VOX ADJUSTMENr 

1'be VOX circuit ld.ll .f.'umtion only in the SSB and DSB operation Qt the unit 
and not 111~ Conventional AM cr SSB with fqll. ca.rriero 

1~ Set EXCITER ON/STANDBY switch ·to STANDBY posi ticn. 
2!0 Talking diJ-ectly into ~e m1ktt11 adjust VOX GAIN until EXCITER lamp 

rena'Jns .of1• v:lth normal speech :,;revel but extiJlguiJ!hes with no s~h 
input.. ;li'ul"tber adjustman t ~· be .necessary to prevent background 
noises ·i'l"'om actuating the exciter. 

Lo SQUElCH GAIN ~DJUSTMEN.r 

1~ Make connecti.on from the 6oo Qhm andio output terminals of tho statiqn 
recatvar to tarmt.~113 and ground on terminal board El.Ol of the Mod~l 
SBE., . · · ' 

2o A.d-crimce SQtJEICll GAIN untU audio from the station receiver v.Ul. no 
lcmg_. trl.p the VOX circui.t. ·· · · · ' · 

M~ A.PJUS'l'MElfr C6 EXCITFll AND AN ASSOOIAl'ED TRANSMITTER 

lo Ttme the .Mpde1 SBE as eDtp] •i ned i.n sections B, C, D and E above. 
2. Advance ~PDT ooatrol .tu.ll.y clockwiseo 
3. Adjust ~tter to the oatput frequency ot the Model SBE. 

·· (Refer to trauml.tter Instruction JK.anual) o 
4. Place ~tter in SSB mode. :(Rei"er to transm:ltter Instruc1;1on 

Manual)o . . . . 
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5o Place Hodel SBE in des~ed output mode'4> (Refer to Sections E., F # 

. G, ·H and I B-bove) .. 
6o AdV'!Ulee ourPOT control of the exciter unM.l PA grj.d current o£ the 

trananit ter flolf1S on modul.a trion peal<s. Then decrease the OUTPUr 
control unti.l this grid current; just. ceases to flowG 

7o With the rmm SW in RF position., the meter reading on the exciter 
should never exceed 100. 

N. SOME DJI.SIO 'l'HEOO FOR OPERATORS 

lo An explanation of gain controls and metering. 

usa lmm MF METER RF t-mm 

lJSB GAIN' 0 0 
~at '=0

1 . 1 I HIXER5 MilE __ , f 

. F~ 1' 
'lO :sr.rBm~LSBL(C&IH -i•~ 

& 

AMPLl.FllUiS 
~ r . 

A.UDIO .· . AUDIO INSERr = AW r~ 
OUTP'iJ!' . 

0 
u;B Mmrmt 

Figure I is added here to give the opsrator a cloo.r idea of vhere h:ls 
gld.n cantrols are elsctrical:cy and wba.t he is l'!Bteringo 

· USB METF.R Posrl'IOU · • 

ISB mm POSmou .... 

MF MErF.R POOlriOll ... 

RF METmt PcmTION .. 

Indicates ~ the USB chann&l audio lovolo 

IDdtcates ~the LSB channel audio levelo 

Indicates Bum total. or both sidebands and 
carrier when us$1. This m:;ter position is 
used aoly to indica:te prope tuni."lg of tm 
W dial and therefore~ its absolute level. 
·has no real mea.tti.ng. 

Indicates tbe smn total ot both sidebands 
and carrier, lilen usedo 
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2o HOW THE SIDEBAID& ARE APPCRTIONED 

As is shown in Figure 2, it is poss:!ble to set the sideband in~ 
way'S depending upon the t.:ype oE operat.iono 

~ A *E CARRIER I (10%> 

E TOlAL (J.OO%) I E Yl:>B E USB 

E USB (9.)%) liE USB (20%) 

t::-.., E LSB (SO%) ~ E lJSB (20%) 

tE ~ <m> 

(A) (B) 
SSB 

(C) 
SSB 

E ISB (SO%) 

(F) 
DSB or LSB 
W/CARR.Im 

.6 E USB (2S~ 

l 

(D) 
DSB 
or 

LSB 

(E) 
DSB 
ar 

ISB 

6. E ISB (2S%) 
DSB W/CARRim 
(Normal AM-Low 
Level l·lodnlat.:lon) t i E CAIIIUm (~) 

(a) 

FIGURE 2 

Suppose the J!Bximum total voltage which causes the meter to read 100 
per cent. is sbmm b7 the arrow ot figure 2A; this arrow can be made up or either 
the LSB cr USB alone u in figure 2 B or c~ The ~ter indication of the sideband 
being used would then read.lOO per cont. an~peaks9 

Suppose that both sidebands must work at the same time ar~.d it. is 
decided that ~the available power shall be in each sideband"" t.his is the case 
ot figure 2 D~ It is al.so possible to apportion the voltages so that one side
band carries more po:wr than the other as in figure 2 Eo Here the USB gain is 
adj-usted so that audio peaks dr.iva tha matar to only 20 par cent and the I$B 
gain is adjwtad for 80 per cent = t.hs total still bsing 100 par cent., 

3=8 



Such a set-up might bo u~ed ~' e:rf\ tbe USD is to carry a eu.e~g channel. lfhi.l0 
the LSD carries ilnp<rt.-':l.n"t informat.ion~ · 

In fignre 2F:; each sideband has been set by means or the USB and LSB meter so 
that a smll percentage of the lOJ per ~el!t arr::n.:r remains for carrier insert.iono 
('!his is u.sually done in autonat.ic .frequency control systems known as AFC}o Sinoe-9 
as shown in f'igu~e ·l~ the ean·:ter is inserted a.rt.er the LSB M USB metering, the RF 
rr.eter must be calibrated against the LSB or. USB r.1et.er by rnetins of the C:.1tput control 
and then the carrier insortiou cJJ.n be correctly read on the RF meter C> ('l'lUs pro
cedure is outlined in sections H t.md Io Figure 2G is simply another version ~ F 
but9 because this is nm"'f.m.l A.Ms; t.ha operator has no choice but to set the carri._. 
and sidebands at the peroelt".,a.~9 r..hown~ 

The operator lWSt bear in mint:.l toot. once he has set the VSB and LSB ga.1n 
controls and carrier i.DS~1or4 cont.r·ol8 with ·t.he a i.d o£ the RF mt.er,. he can t.hen 
wry the Output control to suit ·~e transrd.tter being driven.., This is so becaus• 
the Output control does no1i af'i.'cot t..ba wa;r the arrow pe.rcenta.ges are added bu't 
only ·tha sum totalo 
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S'EUfi ON IV 

4o0 MA.INI.'ENA.NCE 

Ao GEHERA.L 

1be Model SBE (Power Scyp).y md Ex:cit.ei" Unit,) 1& cle81gned to pro'd.de long 
term trouble free operation tu'del~ cMtdnuou.s dui;y cCildi'l#iODSo It. is reoo.mJ!tlndecl 
tb&t llffT necesaary IDI1nt«4tlce he aocompli.shed by ccq>etent teoh.nicians tudliar 
1d.th sideband techniques o 

Bo OPERA.TCRS MAINTEI\UI::E 

NOl'E -
NEV!R REPLA.CE A FUSE WITH m!E (F HIGHER RATING UNLESS CONl'INUED OPERATION 
IS MatE 'IMPORrAbi'J.' THAlf PT-t0l#.31E DAMAGE TO THE EQUIP!mtt <J IF A FUSE BtlRNS 
Ot1l' IMMEDIATELY AFI'E:-t REPLACt.1:Elfr ~ DO Nat REPlACE r.c A SSlOND TIME tJNTIL 
THE TROUBLE BAS PEEN :troA'!'F.D A!-~ CO~TED(I 

. 
AU tus• and a p011ar iDdicatqr ~are located on the t'rcnt panel ot 'the 

PCIWC' Supp:b' o 

!he Model SBE· has triple :1Use proteatiCilJ oven heat,er~ paier auppq priJDar,r 
and high voltage., (Sine a partial short across the B+ line JrllY' not bl.ov the line 
tuse,p this separate M.e}i volterre fuse has been incorporated in tho unit.)) 

It no mat.er readings can be obtained or the EXCITER 1.aq) fa1ls to light ttben 
the EXCITER switch 18 in the ON position, check Fl.c03 (B+ tu.se:•o If' dial llghta 

. and tube t.llameuta f'a:l.l to light when POtiER ON/OFF switch is in the OH posi t.i.on,. 
check F!Q2 (l-aiN t1l8e)o . 

U after aa.e hoar warm up pel":l.od the OVEN lamp f'ails to c;ycle every roar or 
five Jlll.mtea, check FbOl (OVEN fuse) o 

Co l"REVENTIVE MA!NrENAICE 

lo In order to preftDt tailure of the equi.pmeat due to corroaiong tube 
failnre,. dust or othc- dest.ructi. ve e1eDBnts, 1 t is suggested that a 
schedule ot preftll'tive main1ienance ~e set up and adhered 1ioo 

2o At periodic intervals (at l.e&st every six JD.Oil1:bs) the eqa11~ ahaulcl 
be l"'4JlCmmd trom the rack for cleaning, and 1n8pecticm.o All acceeslb1e 
covars should be removed and an 1ierm1nal boards, wirlng hamesees11 
tube sockets etco shoul.d be inspected for dirt• carr.os1on8 chl.l"l"ing,. 
d18colar1ng or greasetll Dust Dq be reDlOY8Ci 111 th a son brush or a 
vacuum clearer if' one i.s avai.lableo Remove dirt or grease from elec
trical parts with carbon-tetrachlorideo Remove Jir1# or g;NQSe f'rom · 
other parte with an,y good dry cl.eanimg .tluido 

WARNDG 

. CARBON TEl'RACHLC.RIDE (0014) IS A TOXIC' SUBSTAli::Eo 
DO Hal' :nfiA.IE ITS FUMES.. AVOID CONJ:ACT WITH SKIN • 
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3o While unit is out cf tho rack and co<mJ."S 2.ro removed_, it ·is adv-"...t.s
able to check tho t.ubc3:. all of which are accessible trcrn the top o:r 
the chassis., Tubes should be removed ar:d check one at a t:L."'le to 
a't.imtnat.e the dang~ o£ replacing a tube in the wronp, scckoto Do 
not .fail to replaca tube shields o 

4o Should. the gear train ( dirootly behinr.l the front po.nel) shO'tJ signs of 
becoming dr.!, apply on! §r92 of ?-:Y h~eh ql'.l:l.lit.y light machine lubri
cant to each gaaro fiecorrmanded v:J..mo J.nte:rvt)J.; onca a. yooro 

So Carafu.lly inspect, £or l.oooa sol.der connections en;• scrcn·m, especially 
. those on soldE'lt" lugso RocOlll'llended tim int-orrv-al.; c:ivery six ·t.o t\rolve 
months, depGnd:illg on tho amount of ti'ibl•ation cncountored in aoril:lcoj) 

Do CORRECTIVE MJ.DiTENl\.NCE 

lo OEl\lFll~ 

Ba.tm~a any aligrn:nGnt. tJr L"lternal adjuE~trr>.ont of the equipment. is attempted_, 
:i.t shoul.d be established tha·t; all tubos and. .fu..ses are in propm• 'tlrorldng 
order o S~ Figura 4 for suggested prelinri.na.ry trouble shoot.:Lng procachu:'e G 

NorE -
I'l' \·IILL SELD01~ BE NEC:ESSAHY TO INVESTIGATE 
FUR'I_.HER IF ALL Tti'BES AND FUSES ARE CHECKED 
FDl.STo 

2 o VOLTAGE CHECKS 

IZ~ a£'c.er checld.ng t.ubss and .f'usas., and i"ollm.g:lng tl'ou'l::alo ehooting cha.rt.o 
{at 'this point the trouble should ba lcca.lizad to a particular scct:J.on 
or smge), check iihe tube socket voltages tdth e. reliable 20:;000 ohm per 
vo1t rteter~t See Figure 3 Voltage Chart for tube socket volto.goo., 

3o ALIGNMENT 

»-411cre anv ""~-"--••wn·/ ... ""'" n:n_.-16 ~"" "'"'~C•"' .$.}. . .., ,_..,,1.;,~.--,..,..,·~. -\·.h~ f.o11Q"rrl""P_ (·7·1~1"\n• ua..L, •y ~VV--r-V ._g .......,,., ,_ '# u. .. l :,) 6 \ooooio•"-' ~..,.,........_.r;- ··~ ...... u;, ;.._ft_ , .J·~~-~ ·•-.!!.~, ., .. ,,,_..\J.!),.\J 

must be nsde in the order giV'..mo 

lilo 17 Kc OSCILLATOO 

Using a reliable AC VT\1'1'1 a reading' o£ laO to 1~5 volts should 
bG obtained .from the center arm o£ RllO or Rll2 to ground0 

If this voltage :is not obtained_, check for f.ault.y cciq)oncmts 
in tho 17 Kc Osc:i..llat(l(O Section (Zl05) o 

bl) 287 Kc OSCilLATOR 

Using a re!inb1e VTVN tdth a sm.tabla RF p-robo attached to tlle 
ce:t1ter arm of. Rll3,\) there should bo loO to 1o5 vol-;;s to ground 
a.t t.."Us pointo If' t.h~.s voltage is not ob·t.ainsd., check tor faul.ty 
components. in the 287 Kc Oscillator Section (Zl0.3) o 
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C ~rr·p 'lf'?""''Ui?~.J·>~« N.::('.,.LI·"''"·'"'·' 0 J:!.,v.~ • ·~ ·"'J.;l,J. u.J rJ.. , ... J. V.\, 

Connect Vl-:0 o:r- a-J.gr~J. generator {2 t.o 4 rr.c n:t 2 volts) to Vi·X> 
:input0 P~'lce 2 xnc and 4 :me cryst{iL~ in po3i ti ens 1 e.nd 2 
respectivruy in ·the l'E XTAL OVEN., Connz.ct R .. F.., voltm:;:rl'.er t.o 
the junction of Cl63 Gnd Cl64o Neo.ml!"e fo"¥" the follcn::i.ng 
voltageso 

. !9.¥f:§. .(£t.f:}j~O~t Mt•~ XTAL S'r1 ... . .. _ .... 
Position l 
Position 2 
Vl10 

{2 ii'C) 
{4 me) 
(2 => 
(4 m) 

2oS 
lo2 
2o0 
loO VlJD 

If thaaa volt."l.ges m.~C' not obtained_, check fmo .f'aultr.f c~onsnts i.n 
the n;id .fraqusr.:ey secticno 

do H.,Fo OSCILLATGR 

Connee:t RoF o · voltraeter to top or R20 5 (output control):> turn ott 
MF oscil.J.ator by plecing l•F XTAL St-l in a ~t positi.on.. Vol.tage 
should wry fl .. Ol'li 2 to 5 volts as BAND l~S switch is rotated .f'rom 
0 to J.4o 

eo 270 Kc IoFo ALIGNME~'T (PRE!JJUltl\RY) 

lo Set Rli.3 (LF BA:t:AJ:CE) to awraximately mid position,c 
2o Rmnove Pl03 from Jl06o 
3c Attach sens~.tiva RoFo voltmeter to pin 2 of' Vll3Ao 
4o Remove cruo) and Vl05o 
5o .~ttach signal generatOr output. to p:h'lG 2 and 3 o£ CU103 sockeiio 
6o Sat signal ge..'lara.tor £requenc:r ·t.o 270 Kco 
7 o Keep output voltage at. pin 2 Vll3A be1mt O,ol volta, Use ou-tput, 

Ca.l'b:'ol Of tlignal generator .o.ncl Sl:ug adjUStlnmts at, bottom of 
Tl07 and Tl08 to get peal~: l'l!l;).ding on the It.,F,C) vol.t:metero 

fo SIGNAL ALIGNl<lENT OF' 270 Kc I.,It'. Al'!PlJ:l<'IEH. 

l., Replace CR103 and VJ05.fl 
2o RGIOOVe signc1.l gooerator from C!U03 sooke·to 
3o Adv;:mee CP..RRIER DISEH.T ccntl•ol to ~u.m cloololise poaiti.ono 
4o Usa elug ad ... 1ustments of' T107 and Tl08 'to get ns-w- poo.k on RoF o 

voltmetero (at p~ll 2 of Vll3A)., 
50 Replace P103 in J1...06., 

go N!P FREQUENCY ALIGNNENT 

lo Romove Pl07 from Zl07 and CO!!!':'&'!c·t. m:msitive ReF"' volt:mete!r to 
the top of outp-11t. pot.ent:l.o!l".atcr R205" 

2o Place 2o0 and 4oO :f1c crys~"~'ln in socket l and 2 respectively 
of mid f'raqueney ovon (or uso e..'1.terr;.al V!-ID con."'l.ooted to Jl04) o 

Replace oven i.."l.SU!s..tion and cover., 
3o fum CARRIER INSERT control to zm>oo 
4o 1\lm RJ3) eithGr .fully clockwise or' fully counterouolocktdse to 

ups~ bal.ance in the HF modulo.tor"' 
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So Set I•i<' XTAL &'W to pooiticn 1 {\11' Vl-10 to 2 ~) o 
6o Sst, !•~F o d1eJ. to 2o27 !>1co 
7 o Tunc T109 a."'ld TUO slugs on:cy- (on undersido of c}\..assis) to 

obtain peak reading on RoFo voltmGtero 
8 o Sst. lUi' X'I'AL SW to position 2 ( o:r Vl>10 to 4 Job) o 
9:- Sst MoFo dial. to l,o27l'.Co 

lOo Tune trimmers 0140 and Cllz1 to obtain peak reading on R.F. 
vol ilneter o 

-llo Usine Rl30., J•ebalance M.F. rraittla.toro 
12o R~ R.F. voltmeter from R205. 
l3. · Set MF XTAL SW to posi. tion 1 (or Vl10 to 2 Me) • 
14~ Set MoF. dial. to exactly 2.0 M:. 
15., Turn 1-mt'EI-t SW to l.m' positiono 
16" Advance CARRIER INSERT control. until. a halt scale meter 

reading is obtained an the front panel meter. 
17 ~ Tun0 Tl09 and 'l'll.O slugs to obtain peek meter readingo 
lBo Sat MF XTAL SW to pooition 2 (ar VJ.D to 4 Me) o 
19~ Sot. M.F o dial. to exactly 4oO Mco -
20;, Advance CARRIFR INSERT control until a halt scale reading 

ia obtained on the meter. _ . 
21;:. Tune tri.lmners cl.40., Cl41 t.o obtain peak meter reading. 
22~ Repeat steps l3 through 21 untU ends of tunirJg range tracko 
23., Put Pl07 back into Jll.O receptacle of Zl07 o 

ho RoF o ALlOtmENT 

lo Disconnect Pl03 and PlOSo 
2o Turn OU'l'.PUT control. t.o maxiJimn clockwise positiono 
3o Connect. output of signal generator to top of R205o. 
4.,. Terminate R..F. output (JJD3) with non inductive 72 ohm 

resistor.-
So Place R.F. vclt:melier acrces the 72 ohm resistor. 
6., Using a signal generator oui..put of a.pproxo Ool volts 1d.tb a 

i'recpenoy accuracy of loO% peak the output R.F o voltmeter as 
par the following tabla. 

OUTPUT SIDNAL GENo 
&\NDSEr ~U,L§~ ~UENCY WNim .ADJUSTMEtr.r m• TIW 

*2 to 4 me 2~00 Jill 2~00 me Tll6, n2o. 
4.00 Ill 4.00 me· Cl.9l, Cl79 

*hto8= 4oOO nc -hoOO J:C Tll3~ Tll71 Tl2l1 
80.00 nc e.oo me 0203~ Cl911 Cl80 

~tol6mc 8oOO !II: 8~00 DC TU;, 1'179 1 Tl22 :J 

l.6~oo me l6oOO me C2021 Cl901 0178 

*16 to 32 m:: 16..,00 JllO 16~00 ml Tll.4~ TllB, Tll2• 
321:?00 D'C 32o00 lfD C20l, Cl.89 I Cl77 

*NGrE: Repeat process al.termtelJr from lower to bigber frequency to 
assure tracki!lg a.t band endso 
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7 \::) Lock an slug adjus~nts imneuiate~,. ~~ft;er the a.djustuent 
is Zi'!a.da., Observe the R .. F u met.~r re~d:tng t.tl:tle doing so to 
prevsr.;t posdble detuni:ng -while t.ightor.rl.ng the leek nut.s 0 

8 o Corltlect Pl03 to Jl06• ~d PJ.05 to Jl08 o 

4o CARRim SUPPIOOS!ON ADJUS'.flJ!ENTS 

a.., 11!ELIMI:NAiir 

llOfiCE 

BE SURE 1'BA.T RF IS ALIGNED BEFCRE FROOEEDDD. 

'l'HE li'Ol'.UWIJ«l 'l'fM' 1!XlU IPMERl' IS R~um.ED Fat THIS smfiOHt 

lo A sensitive oac1Uoscope hav:lng an ovenll vertical sens1-
t1v:tt.r ot at leaet oOS' volts per incho 

2,. Test leads and a -os D'fdo capacitor to be used with the 
abQve., 

3o Non-metallic al:igning toolo 

A \VARM-UP AND STADIIJ:ZATION PERIOD OF APFROX!l-!t..TELY THflEE HOURS 
IS RFQUIREDo 

bo 17 KC NOTCH FmER ADJUSTMElJr (Proceed in giv0n order) 

1.., Tl.n"n CARRIER INSER'l' Cot'ltrol· (:front panel) tully CC\Ilo · 
2o Turn USB and ISB input ml'itches (front. p.:'1.nel) OF1" .. 
3o Re.11l0ve Vl05 {l2AU7) .from it.s position on the Z103 

287 kc oscillator enclOSLu-e,. 
4~ Remove CR103 (CK=7ll) from t.he I.F baJ.:mc0d r.1odulator 

cirouito 
So Connect a o05 mfdo cap9.c::i:t.or in seriea -r.rlth the teat 

lead .from the vertical mr;pll:C:ter input. o£ tho osc:tllOe<> 
scope and attach to pins 7~8 of the ~~3 soc~t~ 

6o Connect oscilloscope vert.:tcal ru,;plifier il'lput ground to 
chassis ot SBEo 

7() Unbalance the 17 kc rr.odul,""Ator by setting RllO (I.SB:tn.Lo) 
and Rll2 (USB BALo) potentiametors fully cl.ock'tdse.. · 
These controls are located on rear apran of chassiso 

r . Set oscilloscope vertical n.n:pllfier range for the' most 
sGnSitive (highest amplification) operat#ing condit.ion.Q 

'Jo . Advaneo the oseilloscopo VGI'Ucal ¢n control untll the 
~Dum amplitude o£ the trace is obt.:'1.i.'led or until it 
expands to fill the e••ct.re1~ g.~. .. a.duations on the scope 
over~ patterno . 

lOo Adjust the-oscilloscope S!..mep rate and synchronize controls 
until a steady 17 kc sine t~.\"e is observed., 

llo Remove KlOl (VOX relay) for access to Cll9 loca.t....""Cl on 
side of Zl06 (17 kc notch filter) 9 
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12 o Adjust Cll9 and Rl09 (Z106) until Jldn1mum 17 kc amplitude 
is di.splayed on scopeo Be sure to use nothing but a non
atallic a~.ent tool when adjusting Cll9o Adjust con
trols alternate~ until best reading is obtainedo Watch 
scope carefully when tightening Rl09 eha!t locko 

Co 17 KC BALANCED MOOOIATOR ADJUSTMENt 

lo Remove oscilloscope vertical amplifier input test lead from 
CRl03 and connect oOS mtd, capacitor in series as before to 
the junction of Rl n and Rl72 o Be sure that ground lead re• 
mins connected to chassiso · 

2o LSB and USB potentiometers RUO and Rll2 must now be returned 
from fUll. clockwise to their proper pos1 tions o Adjust them 
alternately ,.mt.il the vertical oscilloscope· pattern is m:lnimumo 
Watcsh pattern to be sure that no amplitude increase ccours men 
RllO and Rll2 shafts are lockedo · · 

3o Replace XlOlil Vl.O$ and CR103o-

do 270 KC NODUUTOR ADJUSTMENr 

lp Remve Vl04 (6U8_, 17 kc osco)o 
2o. Remove Pl0.3 from Jl06 (l-ID' our) o 

3.o Connect test l.ead from oscilloscope vertical amplifier input 
. through a 0 0!S mf"do capacitor to pin 2, Vl.l3A., (l2AT7 1 MF MODo) p 

4,., Oac.il.l.oscope to be adjusted as before with the exception that 
SWF. f!P and SY~ co?ntrols must be changed for 287 kc presentationo 

5o Adjust RllJ (LF BAL) unUl minimum amplitude is displayed on 
~cill.oscopeo Watch scope when locking Rll.3 shaft to see that 
no change ocaarso 

6o Replace Vl04 and· Pl.O)a Remove all test leadso 

eo MF BAlANCED MODULATCR ADJUSTMENl' 

la CQtmeet. external VMO to Jl04 or locate the MF XTAL OVEN by 
tOll.owing the Mf XT.AL SW shaft vhieh entere directly' into it.o 
Itelease the tasten81"8 holding the oven cover in place by turn
ing each l/4 turn COW.. H.emovo the oven cover and the celotex 
in~~tion found beneath it..Q 

2!) Plug a 4 :rte Cr'J'Stal into a socket in the oveno Note the number 
ot the socket chosen or 1£ VMO ia UDed adjust it to 4.<»0 mco 

3o Place the MF XTAL SW to the position bearing the same number 
Uhless VMO is usedo 

4o Replace the celotex insulation and the oven covero Be sure that 
the cover is oriented so t.hat its m.lmbers correspcmd to the 
crystal positions belowo 

5» Proceed attar a one h01.1r wa.rmoup period; adjust the t-:F TUNmG 
dial to read '4o27 lllCo 

6 Q Adjust the OUTPUT TillUNG dial to 4oO mco 
7 o Turn the EXCTI:ffi ON/STANDBY' switch to ONo 
So 'l'urn the !mER SH to RFo 
9e Adjust the output control clockwise until the meter registers 

a mid-~'&le reading o 

lOa Adjust Rl30, loe11ted in the mldco!requeney compartment near the 
MF TUNING capacitor e until a mnim.1.m raading is indicated on 
the meter"' 

llo Advance the OUTFOT control CW to maxinum and again adjust RlJO 
f'or a minimum reading o 
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f o BJ' BALANCED MODUIA TOR An1USTMEN.r 

La Turn BAND :r-x:s Stdtch to 4o27 ... 6.,27 me poeitionp 
2o With EXCITFll ON/STANDBY switch ON t\tm OUl'FO'r TU1Irt£G lx~x·ee 

kDob until dial reads SoO :mco 
3o U MNrER indicates a harde-over IIJIXimum lOW9r it t.c urpre»:i .,, 
-~ halt scal0 by detuning it with the large O!JTPUT TUN:G<G 
knobo , 

4o Adjust Rl,So, located in Zl07 next to MF TUNIUG C&"[:ReitOl"• far 
I'd m mm readingo 

So OSCILIATCR FREQUENCY ADJUSTMENTS 

&o FRELIMINIUlY 

mE FOLLCWIW TEST EQUIPMENT IS REQUIRED FOR THIS SlimiOlh 

1. An RF fraqum!ey' meter accurate t.o one part per mLlliono 
2o An RF generator accurate to one part per milliono 
.3e A sensitive RF VTVM., 
4o A eemd:tive cOlm'lllllications recei-ver (AM) o 

b.. 287 KC OOCILIATCR 

This oscillator is f'actoey adjusted and should not require 
attention in the fiel.dQ If' adjustment is proven necessary the 
oescillator output# JiaY be taken from the arm of Rll3, IE BAL» 
and adjusted by Cl20 located under 'the chassis deck behind 
the crystal oven .. 

Co MF XTAL ADJUSTMENI'S 

lo Remove cover from MF XTAL OVEN o 

2o Insert crystals 'to be u&ed noting their values and l.oaatiomso 
3o Replace oven insulation and cover .. 
4o Allow a one hour warm-up period i.f se't is eoldo 
5., Insert a short lertgth of' insulated wire through access s1ot. 

in MF OVEN cover slot near crystal adjustments. Coupl.e 
this wire to the antenr.tA ot a good cammnications receiver 
and to the accurate RF frequency generatoro 

6o Adjust the genera tor and the receiver tuning to b-equency 
marked on the crystal selectedc 

711 Adjust the approprlate tl"'i..rmar ( C223~232) with t.he tool 
p;l"'vided until a zero beat is heard £rom the receivero 

a. RI!'JPS&t steps ( 6) and (7) for each crystal<:! 
9p Remove wire from 11F XTAL OVEN .. 

do HF nAt ADJUSTX>lliNTS 

lo Place insula ted i'Jire nagr trimmer capnci tor ir.. HF X'rAL OVEN 
by passing it through access alot.s in cavaro This oven is 
located on under side o:f chassis directly beneath t.he MF 
XTAL OVEN., Test equipment. is connected in the aaw1 way ,SLs 
tor MF XTAL ADJUsrMENrSo 

2Q The following chart prov!l.des inf'OT'mation for testing each 
BF XTALo 
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aum t<r:..s 
Sui tch P(,s1:~ m~, 
-· ...,r *·•• ··•· •• ., 

1h27 ·~ 6 .. 27 
6o~n ..• : 8.27 
8o21 ~ l0o27 

10 .. 21 .... 12.,27 
ll.~tt~27 .... l6t~21 
l8Q27 - 20c.27 
22o27 - 24to27 
3>c.Z1 - J2o27 

X~L flt.'0:J ... 
~w-.-,s..-~.-a;n.·•'dt 

(:JI\i) ft,Q 

lOc:~O :ue 
12(10:> lro 
Jl.JoOO mrJ 
18e00 nc 
l1.e00 Il~ 
13(10 :tr>il 
l?oO !AC 

ll.DJUSl' 
'JIV'··~~---1 

C233 
C234 
t.235 
G236 
~37 
c2;io 
C239 
02!:0 

3c Uao ~. smsitiw Rr•' ~1'1'-v.t-! to me~eure tha vclt.r:.go a.t th·z: 
ce~ conductor of J108 t~.mil~ adjns-t:tng tho 1ndtlC'~i w. 
t.."itrmen I~~.1.01.-Ll.'l4 ( m'U'i:ibered l""l!l) loca:t!~ on tha d«:k 
boW.~ tha MF l"~f...L OVEN and the front pn.nQ1o ci'i:ttt 
£~ cr.Qrl praVidos iltstruotiOlW fer ~\Ch ~'}uzt
IZ.tetlto 

xw.. HF 1J:!JECTIOll 
IWm z.x: I"RJ!Xtf' FREQ .. AD.JUST 

&d.tch Posi.tious --- .....,. a u•~ 
.QaU. _{M9.) 

.. !ao~ ...---~ 
!H.!!~~E!t 

.... l'll'W.~~ 

4o27 • 6.-..27 a a r.J.Ol 
Oo21 ... 8~27 10 lO 1.102 
6o27 .. 10.,.21 12 l2 1.10.3 

l0o27 ... l2.o27 l4 14 !,lOll 
12.,27 - llJo27 8 16 1105 
14~27 ""' l.6o27 l8 18 Ll06 
J.6o2'7 a l8o27 lO 20 Llf)7 
18 ~27 - 20 ~27 l.l 22 r.J.OB 
20~27 ... 22~27 1.2 21~ I.W? 
22~27.- 24~27 l3 26 tlJ.O 
2lk27 ... 26~'27 14 28 L.Ul 
26(121 ... 28~27 l.S 30 L.U2 

. 26~27 ... y.J;.27 16 )2 IJ..U 
30~27 - 32~27 17 34 LU4 
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TROUBLE 

l 
NO POWER, 
FILAMENTS l-J 

DO NOT 
LIGHT 

• 
FILAMENTS 

LIGHT, 
NO B+ 

... 
NO OUTPUT 

OR M.F. 
METER 

READINGS 

M.F. OK 
BUT NO 
R.F. OUT 

~ 

~ 

-+ I r 

1 

o..c.'"'o. .vw·o· _ ~ ! __ THE TECHNICAL MATERIEL CORP. 
I MAMARONECK. NEW YORK 

---r- -- TROUBLE SHOOTING CHART 
I 

rssuEIITEM I CHANGED FROM I DATE I CH. NO I M ~DEL s BE -~-
TOL.E .. ANCES 

DEC. DIM . .± 
FRAC. OIM. ::!:_ 

ANGUL.AR OIM. _! 

P'ORM • 108 ·A 

SCAL.E: C.O.D. 
MAXIMUM AL.L.O\T. SPEC. DRAWN CHECKED FINAL. APPROVAL.. 
BEEN DETERMI 
WIL.L. BE CAUSE 

REMOVE ALL.. BL-.---+-
EL..EC. DES. API'. 1MECH. DEB. APP. 
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S!L'TIO!JV 

D.\'!' A 

Dml!RHINIW CR!S'f,.\L O.'IT. VMO FR~&~IES Fat THE ~1CDEL SJ3E .... 2 

lor crystal or w.ro opet'ation .e.•om 4o21 Hes to 32o27 J.!ca. 

F ~ 2,000 (N) ... F + o270 
xtaJ. or vmo output 

Whee all freausne.iE:as are in Yes and F is attat111l8d to be tho '!roqlG'ro-J" 
·· outrr .. ,t 

of ~hG imafP.:nar.Y ~ ~rt-J.:a.l c&-.n.G.•o 

N ClJ.TRrf BAND - ......,~.,...-. ]J 

4o27 ~ 6o27 4 4 "'! 8 

6o27 ... 8o27 s 4 .... 6&:8 .... 16 

81)27 ""' l0c27 6 8 .... 16 

10o27 • l2o27 1 8-16 

J2c.27 •.J.h.27 B a~ 16 

l4n27 • l6u21 9 8 ... l6 & 16- 32 

16u27 --l8c2'7 10 16..., 32 

l8o27 ~ 20o27 ll 16.,.,.. 32 

20o27 ... 22tt27 12 16- 32 
22 o'Zl • 24o21 J3 "16 ... .)2 

2h,q27 ... 26.27 l4 16 ... 32 

26~27 - 28~21 lS 16"" 32 
28 6'27 ., ,30 o27 16 16-32 

30o2'1 .i;r 32..'¥1 17 ~6 ... 32 

~~ Suppose an C%ltput troquGDCY of lOo~ liJcs>~~ is d.G91red . 

F _.. l • 2.000 (7) - lO.SOO + o270 
A~a or 'VJ!O 

F • 3o 710 MeSo 
xta1 cr 1120 

~ 



~~\...£~1ffi9. .• ~!~!.C!!lA:9.L~-:!.lt~!.7.J:~?; 

OPE?..A.T!ID 
FR.Et.;JJENOY I~DUIATm CP'Jl:PrJr SKi.~ 
~.m nn.rm BAND crrrs:r£!.1, VMO NO'J:E - ........ ~ , ............... _,. ... ,_ -
2 .,. .. 3tt1~ 2 ... 4o27 2 - i.~ Fo + o270 Fo ~1- .;270 

3,13 ... 4~00 2 ... «~27 2ew~h Fo + ,,210 l"o ... o270 l 

h~OO ... bo27 2 ..,. 4"127 4 .. .,. 8 I<'o + o210 Fo .... :o2·1a 2 

ALL F~EIDms ARE Irt H1So 

NO'lli~: lo Upper and lonr s:fdeband Will be reversed in '\;h~ 1:-'s,gic:.'l oi' :lo '13 }!os" 
to 4(1.00 Y.c:s• 11hea us:J.ng tJle VMO,.. 

20 Upper and l.ower ei.dobands will. be rev~sd :i.n t.h491 re~"ion of 1.: Nes a 

to 4o.27 Mea. 1iiben UB1ng the Crystal,. (s~e page ?.""2:- 1'he0l-y of Opera:tio.n) 6 

Crystal usedt OR~7/U· 
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AVERAGE 00 VO:GrAGE GHAia SBE-2 

CONDI'tiONS: H.F. OBcilJAtor SWitch 4o21-6.27 l'.t:s, Output t-uned to 8.0 Mcs1 Band 
Switch 4--8 Mcs, Meter Switch in R!' potd:ticn& Output Contro1 aet. "-0 
~ on Meter, RF Ou.t.put. term1Dated with 70 omzt"noninduct1:ve lead• 
MF Xtal Sv1wh in VMO position:- LSB & USB Gain Controls.min •• M:lkft/ 
Channel Selector ttOFF" 1 Main Power •OP., Exci:ter 0 0N" .. Xmtr "OlP 
'!ftOh und VlO S ])J.ta takan at Octal Socket. 

TUBE TIPE 
l 

V'J.Ol . 6\.B4 S7V . 
no2 6lBh 12SV -Vl03 6.\nh 12SV 
Vl04 . $8 ~3SV 
nos l2AU1 2.30V 

YJ06 OA2 l~V 

VlO? :w.n ,95'1 

.V108. :W.'l7 130V 

Vl09 .l.W? 2hOV 
VllO 6U8 hSV 
VlU. 6ALS on 

. V1l2 l2AT17 230V 
1ll3 1.2U1 1$\' 

.~l4 6AB6 0 

Vll5 . l2AU7 8SV 

VU6 (fJL6 6oOV 

I VU7 6'08 m 
VllB 6AH6 0 

Vl19 6ct6 3.1V 

~ 6146 28T 

11: • No Connection 

* • AO Voltages 

2 .3 

NC 0 

1(; 0 

:00 .0 

0 oh4V 

8oSV 6.)* 
NC !C 

0 1C:4v 
0 2o4V 

o65V oh6V -
0 0 

0 0 

0 hQlV 
0 .3~0V 

0 .0 
-
~v ol6V - -
... 16V 15QV -
·lOV U5V 
'0 6o3* -
NO 1~v· 

0 190V 

SOCICE:.r PIN Nm-1BERS 

4 s 6 

6o3* ]JOV 0 -
6o3* U>V 0 

6o3* l30V 0 

.0 6.3* lltOV 
o2V lS'OV 0 

tiC 150V }ll 

6.)* 6q)* 9S'l.~ 
6oS* 6.3• 260V 

6~)* 6 • .3* 2SSV 

6o.3* 0 2&:>V 

6~'* o8V 00 

0 0 230V 

0 0 l5SV 
6o3* 245V nov 

0 0 l~V 

o· 6~)* 2lDV 

0 6~)* 220V 

0 l.90V lOSV 
- -· 

6~3* 0 l90V 
• 0 28V -

.---6 

7 

1.ov 
lo7V 
1~sv 

0 

0 

0 

0 

0 

0 

2.9V 

0 

0 

0 

Oo9V -
0 

6oOV 

~lV 

loh.V 

0 

6o3* 

6 9 

- -- 0 

- -
l!i)V -
V.AR<~~ -- -
l~4V 0 

4o2V 0 

2o6v 0 

loOV 0 

- -· 
3o9V 6o3* -· 3o2V 6o3* 

.~ -
?oOV 6o3* 

-16\'~ Ill 

NO II: 

- -- 0 

0 260V 

~-3 
~7VII'~ 



RESISrANCE CHART • SBE-2 

CON.Dl'.l'IONSa lo All PINer O£t 
2o PcMir Plugs ntscameoted 
.3o All YJJ1)8.11Ul'aments 'lakm With Respect To Grotmd Using a Hawl.ett

Packard Model blOB VTVM or Equival.ento 
bo All Front Panel S1d.tchea & Controls in MaX~ tltl Positiono 

TUBE TI.PE BOOKEr Plll NUMBW 

l 2 3 f 4 s 6 1 I 8 9 

VlOl 6aB4 Inro i·I: t""il Fil llO 470K lr:tS'K - ... 
Vl02 6\134. Info M; Fil Fil 00 elM l.SK ... .. ---
Vl03 6A.B4 Inf'o NO FU Fil NJ olM loS! - -

' 
..... _.... -VJ.Oh 6u8 Int .. 2o2M Info Fil Fil Info 68 1lt 66lt 

-
V"J.OS l2Atr1 IDto 470X 0 Fil Fil Info lr.?OK u FU -
VJD6 OA2 :I;~~~ 0 :00 0 Info M'J 0 :• ~ -~.:; Vl.07 12A1'7 -~~ ol.l{ l.o2K Fil Fil Info ol.M lq2K Fil - Fi~ I ·FU Vl08 12AT7 xne ... · Sa<: l~S'K Inf'~ 10(!{ lo21C FU -
Vl.09 12At1 831 71-! 820 Fil F1l Info .390K 330 F1l -
VllD &18 . lnt.o 4701 lOOK Fil Fil 150K lK b70 st -v.w. 6ALS ~l 1+iiQK F.il n1 7M NC 1M ..... ... 
Vll2 l2AU7 Inf'o l~SM l~1K Fil Fil Info 0 lll7K Fil 

VJ.l.3 l2A.T7 Int. h7K sao Fil Fil :rnro 41K $00 Fil 

Vll4 &li6 39 0 Fil Fil Inf'o Int. 100 ... ... -
vus . l2AU7 I~. 220K 0 Fil Fil Info- 4~7K l.SK Fil --
Vl1.6 6(',1,6 .33CJ lOOK Info Fil Fil Into 330 :tnt. lOOK 

Vl.J.7. 6U8 R) lOOK Inf.u F1l Fil I lnf'o 0 !«l NO -- lOOK l'ilJX Vll8 6AH6 270 0 Fil Fil 100 .ap .. 
Vll9 60~ 66 10 l$6K Fil . Fil 1001: 0 1561 lO 

. 

-- ~ -. 
Vl20 6146 SOC> Fil lOOK 2SO 10 500 

-- --- --~-~------------1-~-- --------- ~----~---.. -~--------~---·--
K • Thowsand 
M a MtUion 
I'll • No Connectian 
!n.f o- :. Int1ni t.e Resist.ance 
Fll • Filament 

Fil lll Dlfo 
-

5-y 



DC 
aaT 10.-

oc-JOG-16 

co-100-29 

CPS)Bl.ErSObl 

0Je)Dl021 

CVlleh~ 

CV.W.010 

~ 

CC2lBLlCOI) 

Clll06clDlel 

OM1SC$ll.J 

PARTS L?"~ 

SZ..2 (0...$0.3A/tJRA-23) 

E!Cl.'rEB. tm:rf 

DFSCR.:tm ml •• u•.......--

Ol\l'J.Cl'fat, .f'iXe:b cttraml.cJ .01 ufd, 
~ a:3>~. 

OA.PAO~oa, ttxeds cE«'Wd.c; .• ool u.td_, 
ot:SO% .a>%. 

CiPAClTat, fixed: paper; ~~5 u!'d, · 
!,.lD%, 60o 1mlo. . 

C.APAC:UCR 1 &.!de mica; 3.000 uu.td, 
!_10'$, 9JO ~· cbar.~ D ... 

CAFtCl!rOR, wriahl.e: ceramic.; 7..-4S 
uuf~ $00 wvdcg charo Co 

CAPACri'CR, ~'ble: ceramic; 1,.5-7 
wfd~ S:OO wvdc, char.? A~ 

CAP4C.lrOR:~ tiXeds mica;: 220 uuf'd, 
!,.JJYI,1 !)cO V'VI:lc8 char e D_o 

CAPACXl'OR, .fi..xedt cel"amicn lO uuf'dj) 
!? 'Qlt.fdi S00 wvdc, cll..al"~ SLp . 

CAP..\Cl'lat, tiXedt mylar,; .f)~ ufd_, 
!,liJ%1 200 11mic~ char,., C., · · 

CAPACrrCR, .t'ixeda composition,; $10 
uutd~ !.?%; S00 vvdc• char o Co 

s:rnfiON tt 

SYMBOlS SUlK~ ...... _...., 

ClOl.JD2,lD3• 38 
n2.w.llh~ 
llS8n6;Uk 
121,·124,12 • 
l27~13S,lSb,. 
J.$1JIIl52 .lS)., 
156_,151 DlS8s! 
16J.;pl62.l.6 ~ 
166, :t68 ,169 ~ 
l70,l7lgl.7l, 
176.197,2$0, 
2~,252~254,. 
2S"/,2to 

ClOh,JDS.-106 .. 32 
107 ,J.OB .109" 
uo.l26,l.28_. 
l32 ,133,1.34 •. 
lJ6,J!aB,l74. 
J.7S,183slBS,. 
186,1.67.19;, 
195#J.96,20o, 
207,;209.,210, 
2ll,212,21S, 
216$218 

Clll l 

CU8_,l82.193 k 
2os 

Cll9,2S8,.2S9 3 

Cl201189.,20l 3 

Cl22 1 

Cl23 1 

C~'9 _.lJ("J 2 

ClJ·l. 1 

6o1 



THC 
Pi.!RT i'!O., 
.......,~ ....... 
CC21S!JJ30K 

CC2lStJ .. .t'700 

~ilU..J.20 

C:N•ulJ~u5 

CM1J.J8i?lJ.02F 

r;z~~~OD,331G 

C~120D:t62G 

C!k-l2?el 

GVllC300 

GB-.-,J.)""f ..... l 

('t'C _ •• "'7 .. , 
vu=~ ... ~,; 

tJB..,131~3 

CClD8.,..l ... Pl.OOOM 

CE63C50ll 

CC2lSIJ.5'0J 

CN ... lOQ...-.3 

DESCHIPTION 
--~...,.,·~--

C1B'~c:r.:.-on: f:lXoo: e'lll.'alirlc; 6 t'l!.!f'd_, 
i;1!Y,ts 5("..0 wdc, <J:h .. -u-!11 SL... 

c:A.Pu.cnm1 ti:ca:1: c~mrd .. e1 47 un£a:., 
i·2',.t;; 500 w·Wle, cbal... SL., ... ' 

CAPAC:r.~oo. v.m.abla: ceramic-: 3-12 
uufd~ :.:00 ·tffda; cha~., A~ 

CA?AC:tl'OR, i'iJ::ed: ma-Lallized papf.n"'; 
c.Oli u.fd., 200 'A"'l7'Je. 

CAPACl'Tatt., £i:i:ed: mica.; 11~000 t:ru.fd,~~ 
+Oc.S%o -
Ct:..F!1.CJ:'IOR, £'..xedr rlliea; 330 uufd . .t 
!,.2%; ~)00 lllidc:; char o Do 

C..'l.f'!t.CITCR ~ .fjxt:.>d.t m\.CaJ 1600 m1.fd1 
!2'}1-J ~ wvdc ~ char. D9 

CAPACI.TOR~ vanablet lid.r; 2 sections; 
l2 .. ..$ ...,. 282 uu£d each section. 

Not. Used 

c~.-e~cnm. variable, cerudc; h-30 
uul'dJ 500 WV\io1 cbaro o. 

CAPA.CITat ~ variable: airJ 2 section; 
l2qS .., 282 llll£d each sec·liiono 

CAPACl'l'CR, variabl.e: air; 2 seotiotlJ 
l2oS- 282 uuf'd each seotionc 

CAPAC:t'rm • vsr:I..Gble: air; 2 section; 
l2o5- 282 uu£d each sectiono 

CAPACITat, .t:lxed' ceramic; lOCO uuf'd$
+20%#1 S00 'H'IJ'dc, char. Po 

CA.PAC!TCR, :fiXed: dry eleetroJTt..iCJ 
~ u£d, SO W'lnic, cho.ro Co 

CAPACITOR• .t.txed: ce.t"a''lii.c; lS uu.fd, 
:,5%.J SOO wvc1c tl char o SLo 

CAPACITOR, fixed: PBJHft'; ,,0$ u£d9 
+40% -1.0%!1 bOO wvd.c 0 

SY:t-lBOLS 
... 1 ··--

Cl37 ,J....,~,219 

Cl..':J9 ~l63,16h, 
217,220 

Cll:O.,lltl 

Clh2 1J.43,J.hh 
145 

C146:rl47 

0149 

Cl.541 l$,lS9, 
160 

Cl67A.,B 

0172 

Cl71.,178,179 
l80~tl90.191, 
192 ,20J..202, 
203 

ClBU 

Ol.81B 

Cl6lC 

C18httl981199~ 
200 a.20lt.•2o8~ 
21)"221,.246, 
24?,2h8,249, 
2S3 

0188 

C2J.4 

C222 

~N,_ 

' 
S' 

2 

~ 

2 

l 

4 

1 

lD 

1 

1 

1 

13 

1 

1 

1 

6.2 



·f~Mn 

PN~J: ~10~ 
I"'MM!M'f;lf' ....... ~ 

OV--101<"'1 

CMt!)D22lJ 

CM!5Cl3lJ 

CJ.tJ.5C820J 

CMl5C470J 

C!1.t)C2t~OJ 

CM'-OC210J 

CJ>il.$C~OJ 

CKR>7U 

~.300 

IN-67 

TM-lOOc:U 

HB-102-2 

m: .... 1oo-S1 

BI-10147 

JJ-l.~l-3 

U0-625/U 

JJ-154 

AN3l02A..m•Z?P 

DI;SGl~:rJ:~ri Ot! 
li'~;Cl.t'l. .. .,_,, __ •. ..fr" .1 ..... /'",~ 

0:\ \};lf:"'i"'l''•·)~ ;,->""'-1~\p,"\ r>.,. 1. _I:! 
........ 4~ ...... ...-:,.~t..~ ;;-t.\o-......~tj..~· .. ,'.iJ14;- ~"Cl\J 

CAP!:.Gl'l'O!~, fj...xoo: 1rrica; 220 o.:utd~ 
i·$%,. 500 \~vde 9 chn.r;:; Do -
CfJ' AG!TOR; t.t:cod a n:dea; 130 u1:d'd :t 
!?~.v ~ wvdc_, c..'laro Co 

CA.PAC!TCR, fixod: l1'.1it>.:l; 82 U\l.fd:t 

t;%, 500 ~-vde, char .. Co 

C..~ACI'l'CE, f:txed! mica; 47 uufd, 
!c;%, S00'1>lV®, cl'lal'v Co 

CAPAClTat, S:ixed: mica; 24 uufdt 
+>%, S\10 wvdo8 char. Co -
CAPAClTCE, fixt?d: mica; 27 uutd., 
'!~, SOO wvdc ·' char. c. 
CAPACttCR, !ileeda: mica; $l uui"d, 
!?%• SQO wvdc8 char. Co 

DIODE ASSErlBLY, gel"llltUUUlll; 4 diodesp 
hentet1caJ.~ sealed,. 

m:onE, silicon., 

DIODE:.. g~u»1o 

OOAL1D; tennin.~l; l4 contacts. 

CLIP 1 olt.KrtX"ical: ceramic body o 

!AMP, UliO!U T-3-; bulbo 

WP, inoandoecont: ~r ..... 34 bulbo 

OOlmmTCR, receptacle: teaale; 
3 cont&.otso 

CONNECTOR, recopto.clfH female; 
1 contacto 

CONNEX:'.Cffi ~ receptaclet mleJ 
1 oonte.cto 

CONNECTeR, receptacle., 

SlXB.:JlS _ ... _ 
fi~~)".l' ''?""lf ·~~:t 
·~J->t,~;;w.,,,/;:-~-· .. :.\.,.~'"'¢\t)l.~~ .f';t 

~i) ~ ·'i ~:· ::}. '? ~:~~,. $~ 
!Mi(,"" Jf.·.-",,,!! !?"'·"\.: */ 

229.(12;¥J.,23l;; 
232,~2J3~t23h,., 
~<:>r! -:',~').:'. ~·l>·• .c..;,J ;;J~ ,:...;v:; ,,., f :> 
")")lo':l "J '!16 ~J • .r, 
t.,.Jt;l s -t. .. .,;;s ;,&...~ 

C2Ll 

C242 

C24,3 

c21w 

C24S 

0255 

C2S6 

CXUOl.tl02,l03 

CIU04,10S,lo6,. 
l09 

cru.cn ~108, no 
ElOl 

El02 

llO:l,l02 

!103 

Jl.Ol 

Jl02 11l0.3,104 

Jl0~,.106,107 1 
108.,110 

Jl09 

9Y.~·. 

;t 

l. 

:t 

l. 

l 

l 

1 

3 

4 

3 

l. 

1 

2 

1 

l 

3 

s 

l. 

0..3 



DESCRIPTIOtl SYMBOLS i£AI.:. ~~- g kWH'Cf I S --
J.-1460 RELAY ASSmlBLY • sol.enoido KlOl l 

A~l44~ C01.L_. R.F o: 8 me=; o.9S - loOl ~~ Ll.Ol 1 
Q g~•ea.tcr than U$., 

A-llf45,.,.~ COIL• R~tF o: 10 lllCJ "9; • lo01 uhy; IJ.02 1 
Q greater than n;o 

A-1445-=6 CO:U.tp. RoF" t l2 l'ICJ o95 d loOl u!W; Ll03 1 
Q greater than l.l5o 

A-.144!)-7 COIL, R<)F.,: J.h DXlJ ~9) • loOl uhy; L104 l 
Q gr.ea. tar than 135 o · 

A .... J.h45~ COIL, Rc.F.,: 16m; o95"" loOl uh~r; Ll05 1. 
Q gree.ter than US:.., 

A..:t.h4!)....9 OOIL, RoF o: l8 :m; 995 - loOl uhy; 
Q gJ"ea.t.er th.an ll>o 

Ll06 l 

A-=-l4h~lD oon,, R.,F.: 20 me .J .,95 ... loOl uh;r; Ll07 1 
Q a-rea.ter than l.l$Q 

Ael4l:,S...,ll. COILs R • .F. t 22 :me; tl 77 - IP,B,3 uhy; 
Q greater than ll$., 

Ll08 1 

A ... ·ll1h5 .. 12 OOIL:: R~I<'o:: 24 l!CJ ~67 ... o13 'Uhy'; Ll09 l 
Q grG!lt.r~r tb.a.n U$o 

A~J_A4:)-.... lJ COIL~ Ro},~: 26m:; o58 "" ~64 uhy.J Ll.lO 1 
Q grsa.ter t.lmn ll.So 

A-144~3 COIL,. RoF o! 28 me; .o.46 ~'1! q5o uhl"J 
Q grc-at.er than USa · 

Llll l 

A-lb.4$..~ con,,. RoF.:.: 30 me; ~40 Gt ~45 u.lzy; Lll2 1 
Q gl"eater thrin llSo 

A-l!Jh5 ... 2 COIL, RoF.: .32-34 me; <>29 ~ .34 u.by; 
Q great,;ar i;kl...e.n U.,o 

Lll3,ll4 2 

Cl=lOl.=h con., ItoF .. : 10 tth;n 15 ma, :3 Pi~ LllS l 

Ckl0~.3 COIL, R~F~: 2~8 ulty0 Lll6 1 

A-102.) con~, R..:F',. t 128 uhy!' Lll70ll91120~ 6 
122,126,1.32 

c!l .. :wo-> COIL9 RoFo: 750 uhy; 75 m, 2 Pi .. L1~8.,l21.,123;~ s 
l2L.;f}l27 

p/o A=l466 COIL• plat. peakingo 112.5' 1 

p/o A""'l46l COIL, RJ o t 1S,8 uby o IJ.28 1 

6nh 



li'M) 

i,.Ah.'T NO., VESCRIP.'!' 1Xl~r SYr4BO!.S ' ~..:!. .. __ ,.,....._ ... 
~~~.;~ ----

C!is>lO~ oon.-" RJ ot 4 uh.Vo Ll29$130~l31 l 

J>R .... lOOo;Jl liJ!."rliR, DC: li.'icro ru:;pJ 0«>200C) Ml.Ol 1 

KS3l06Ba@ .. -27P CONl:ECTat, plug~ UJUle; AN pin "l:zy't,e., P'J.Ol 1 

MS)l06Br.®o27S ~ONNEOlfc:R, pl.ug: f~le; JI..N pin type(> Pl02 l. 

Pf.p.,l$4 COfllm::TOR, plltg: S'd.n~ cooxial tyt>eo Pl03,l043 lO$, 4 
106 

P,t,.-.1~"5 commcrcn, plug:. min-e coaxial ang."le PlD7 1 
ty-p~~ 

APl453 SUFl'RESSOR, ptU"a.Sit:l.c., PSlOl 1 

RC200itS6lK Itl!'S!STCR; ... fixed: co~i tionJ $60 Rl0l!il02l>l940 4 
ab.ms$ !lt1.~* 1./2 vat"" l9S 

RC200F41hlt RFSISTCR, fiXed: compoeiti.Cl.l; 4709 R103~l2611127~ 6 
000 ohms, +10%1 l/2 wt.'t>t.o · 143,144,213 -· 

RC200Fl04K . RESIS'ratt, fixed: COli1p03itionJ lUOb.,l25tf132,. u 
100~000 oh:tS, ,!10%$1 l/2 att<> 136,137.147, 

1?6,1821 2299 
233,235 

RC200FlS2K RESI&rOR, fixod: COl'l.posithm; l.~ RlOS,JJ9~l6~ 6 
ohms• !,.l~, l/2 wa.tii..-. 170,.175~178 

Ii.V4AXRD~3B RESISTat, veria.bl.e: cor.aposition; Rl06 1 
5o 3000 ohtils,. ~20%,. 2 -a.tt.s lJ -

RC200F682K .RES:tsrm, fixed' compooitionJ 68oO RlO'l 1 
ohms, !10%, l/2 watt., 

BC200Fl62K RESISTeR, .fixed: e~t,ion; 1800 Rl08 1 
ohms,. ·•10%., l/2 \lStt.) -

RV4ATSDS03A RESISTeR, va:r:lt\ble: aompOEd t.ion; Rl09 1 
S'01000 ohms_. +20~, 2 Wllttso -

RVhA'l'lJ.lOJA al!SISTOR, VSl.'iable: COllrpCSition; Rll05 ll2• 113 3 
100 ·onms. +10~, 2 wattso -

RC2CXlF223K RESISTeR, f'ileed: co:mpom:t.ion; 221000 Rlll_,ll7~1$9, 9 
ohms, +10~~ l/2 watt<) l.60,l.87.,l88, - 1.90,232,234 

RC200~ RESIST<.R;tt fi.xedt CCW'JpOSitionJ lOOO Rll.4,12)~l28• 9 
ohms; +10%, l/2 at~o 142,166,167, - 179,180. 222 

RC2)G~"'£~3K UESISTOR, fi%ed.r compOfdiA.i.on; 68~000 IUJ.S9 2l$ 2 
ohms£~ •lo.&s- 1/2 wat:t.o -

6-5 



m:; 
PART NO. ._.._ ... __ D!SCRIPriCil SY!eOIS Jllll~_ 

RC20J:F22$K RESISTOR, .:tixedr conpollitiO!lJ 2o2M.t RU6,lh6 I 
!ltYtl l/2 w.t·t;. 

RC2CnF680K R.ESJlitat, .t::l.Xed: ~ositi<mJ 68 Rll8~197-l98, J 
ohd., !ltJI,:; l/2 watto 201,219 

R(.} 20UF18laK RESISTOR$ !!%edt coq,os11donJ 160~ Rll9 1 
000 ohms~ .!10%;~ l/2 1f8.tto 

.R~ f-109•32 RESisrCR 1: fixed s v.tre 'WOWld; S000 Rl20 1 
ohms, !,?%# lO wattso 

Fi•02oct~FJ.06K RESISTOR, ~.xedt compositionJ 10 M., Rl2l,l33,14S, 6 
+1~.1 l/2 watto l!~ ~149 .183 -

:t.c2r:.OFJ.53K RESr.srca, fixed: composition; 15,000 Rl22 1 
ohme, +J.Oi(, l/2 wa.tto - . 

RC]I)Jl-1.,. 72K ~ISTCR, fixed: compositionJ h700 Rl24 1 
ohms, +10%., l watto -

RVJ~TSASQ2B RESIST<R, variables compositionJ Rl29 1 
5bOO om.. ·~. 2 wattso -

R'i1JATXAJ02A. RESIS'rtR, wr.iable: caq>osition; · HlJO ·1 
lOOO ohms, !lfJ'J,~ 2 watts. 

RC200F82llt RmistOR, .ft.xed: oODpOsl ta.onr 820 R13l.Ul,l81 3 
obm8 • !10%- l/2 watt~ 

R02CXJF2~.E RBSXSTat. !ixedt co11position; 220, Rl.34~S3,16.3, ~ 
000 cbms, +10%, l/2 watt. 18h., 4 -

RVW.TSAJD2A. R&SI S'l'Qt 1 variabltU Coq:K)si tion; Rl3S 1 
1000 d:ula, !,10%, 2 wattao 

RC42clF823it RBSISTOR, fixed: compoa.i.ti.onJ 62,000 Rl38slS2 2 
oblla, +lO:C. 2 wattao -

KC1&2onou RES:rsrca • .!'ix«l: compoaits.onJ 10o.ooo Rl39 1 
ohms, !JiYI.• 2 watta. 

RVWt1'54ll04B RBSISTat. '9ar.lttble: ccapotdtion; 100• Rl.ho,16B ,169 3 
. 000 ohms, ·~~ 2 watte(l -

RC:20GF47lK RRSISTCR• f'ixed: cO!Jl)oeit.ionJ 410 RlJsl l 
ohms, !10%, 1/2 wattc 

aVJ~ATXASoU. RESIS'l'OR, variablet c~osition.; R:t.~ 1 . sao ohDJB, !,.lal., 2 -.ttso 

RC2ooFl.$i RmiSTCR, f'1xah compoeition; lo$ M, Rl.Sb 1 
'!7%11 1/2 vatto 
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'I'l•1J 
PA.i-iT N01:0 DESC"nrl:'l' ION SYl.JBOLS QU~h. --

_..__ 
-

RC300F22Y...< RESl"SIJ:<R, fixed; ca."rposi tion; R~55.,156 2 
22,000 ohms»· ~l0~1 l ~~tt~ 

RC200Fl22K Ri.i'..SISTre. i'ixoo: eomposi..:.;,io.n; J:200 !US7sl.58 2 
ohnLS, :;to%~ l/2 watt.4> 

RC20GF472K HESIS'J:CR, fixed: composi ~ir.m; 4700 Rl62 1 
ohms$ -tlO%.-> l/2 ust'te -

RC200F473K RESISTffi 11 fi . .-·ted t COl1JPOs1t.iOl:l_; h7 S>OOO IU6L.~l656177D s 
OOzes~ !_lO~i~ J./2 wat.t.u 192~~193 

RC200F823K RES!S'l'CF., t.il::ed.: composition; 82,.,:)00 Rl71:;~72,l7b:t 4 
olms11 :!fO%, l/2 1mtt., 202 

kC200F333K RESISTOO, f'ixed: composition; .33to000 P.J. 73,.223 2 
ohm, !,l0%so l/2. vat't., 

RC20G..li'22lK P.ESISTOR, .f'l:ted: o omposi it! .. on; 220 Rl8S:1l86 2 
ohms, ~10%, J/2 watt.~ - " 

RC20GF33J.X RESIS'l'CU, :fiXed: OOmPOSitiOllj 330 Rl89:~228 2 
ohms, +10%_, l/2 watt,., -

RC300Fl02K RESIS'lCR_, .fixed: eomposit:ton; 1000 Rl.91 1 
ohms1 +10~3 1 wa.tt.o -

RCh2GFlO!K RESlST<R, .fi.Xsdt CGI11tJOsition; 108 p1Q6 l 
000 ohms, +1.0%. 2 vat;ho -

RC20GF390K RESISTOR, tixed: co:rnposit.:ton; 39 Rl99~2lB 2 
ohms,. !lO%, l/2 wat~o 

RC200Fl0l.K RESISTOR, fixed: eompos.itionJ 100 P..2009 206~22!)ll 4 
ohms, +10%_, i/2 vat.to 236 -

RC300F122K RESISTeR, fixed: composiitt.on; 1200 It203 l. 
ohms, +10%~ ~ wat.t.o -

RV4A'IRDS02B RESISTCE1 11ariable: composit-ion; P-205 1 
sooo omr.slJ +20~, 2 wa.ttso -

Blt ... l02-l RESIST<R, ·fiXed: wlra wund5 20 mtt•ts o R2071208 2 

RC20GF33,J R~ISTOR, .f'i.Xed: eott;position; .3o3 l1» R209 l. 
!?'Ito l/2 wtt, 

RC200Fl02J RESISTC!t~ fixed: COlf4'0aition; lDOO R210 1 
ohms, '!}'$~ l/2 att.o 

RC20GF$6lJ RESISTm, fiXed: composition; 560 E.2ll l 
ohms., ~~~ l/2 'WI:l.iit.(? 

RC200Fl03K RESISTOR: fixed: COM{looi·t.icm; R2l2 1 
109000 ohnJS6 !,1~. 1/2 wut.~Q 
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·;:·:.~c 

PARI' NOu D~GUIPl'lOll SYMOOI.S -- - .. .- .............. 
RC200FlOOK RESISl?at~ !!xed: eomposit:i.on; 10 R2l4,220.,22.h, 4 

dlms,t ;:..'lfi%, l/2 ~tto 226 

RW-109<--19 RESISTeR 1 £ixed z Tdra wound; 500 R216 1 
ohl::s, ""'~' lO wtto -

lte)JGF56a UKSISTOH., f:lxsdt co:mposit.'\.on; 5600 R2l7 1 
ohms, !10%~ l. mti;o 

RC200F}9Ll\ IU!SIS!'OR• fixed: composition; .390.~t R22l l 
O<.>r' ohms, +10',€. l/2 wat.t • .... 

RC200~'272K RESISTeR, i."i.Xed: composition; 2"/00 R~27 l 
ohms, !lO'.{J) l/2 watt., 

RC.30GF272K !tF.SISTOR, fixed: c011JPOOit:ton; 2700 R230 l 
ohms~ ;!l0%1 l W.tt.o 

RCJOOF682K RESISTm,' !ixed1 camposltion; 6800 R2.31 l 
or~, ;!,.1tT/J1 1 watt,9 

RC200F271K R~Im'OR, .t"ixeds compOirl.tion; 210 R237 l 
ohrrs ~ ~%., l/2 watt~ 

RC2:lG:F!)l~J RESISTOR, .fiXed: composition,; S.l M11 P..238 1 
'!?~~ l/2 wat.t. · 

SW-181 SWITCH, r ~: sh.ortillg type; £our 5101.102 2 
pos:i:t1.ons. double pole. 

b'T-lO)...l-62 SWITCH II toggle: SWt" Sl0)1 l04.,10) 3 

ws-101 WAFEH;~ mrltchz four posi·l;ions; Sl06A,l06B 3 
shorting t.y'peo 1060 

ws-103 WAFER, switch• .t'anr positions~ S106B l 
aborting type .. 

sw~oo SWITCH~ rotary o 8107 l 

WS-102 WA.F:EH~ switch: 1$ positions; singla 
pole; shorting type. 

Sl08A l 

Sli-191 SWITCH, rot.ar.Yt 15 poai tiorut J single SlOSB 1 
pol~J aJ0 detel'lto 

SW-199 SWJ:TCH• rotaey., 5109 l 

SSelOOc2 SWJ.TCH, semrltivet bi .. ·Dt&lli.cJ 700 SUD l 
breald..ng turpwature,~ 

w .. :t?O TRANSFORliER 1 audioo '!'1.01,102 2 

.. TF ... J.38 TRANSF<RMER, audioo Tl03 1104.10.), 4 
106 
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1MO 
PAR'l' NOo DF..SGRI.P:tiON ~OLS ~AN-~ ---·--·- ............... ft. ... ~~ 

A..,Jb44 TRAN'SFOlU·1J~tt, R., F., Tl07,108 2 

A .... l.)J.2 TRANSFOIU1EH, R oF o 1 2 ... 4 me .. '1'109 l 

A-81$'11 TR.UJSFOOMEP..&~ R .. F u; 2--4 no o Tll.O 1 

TF ... l72 T.R.A1TSFORMER., R;,F .. : 2~ liCo Tlll 1 

A...,l,Sl9ca2 'l'RANSF'CiUlER1 RoF .s 16-.32 moo 'I'll2 l 

Ac:~l451~.3 TRA.NSF'CRMm, RoF o t l.J,-8 :me o 'rll3,ll7.~l. 3 

A""l519..,1 TRAl-5FOOiF.R ~ R oF.: 10... 32 lllO o Tl.lh~ll8 2 

A~lUS=h TRANSFOOM.T:lt~ RoF o a 8 ... 1.6 IDCq 'l'U$1119 2 

A.....J.4Sl•·2 TRANSFCRMER, Ft. IJF o: 2-1:.~3 II'.Co TU6 1 

A .... l45). .... 1 TRA.N'SFCRHI1t_, R.F.: 2-4 • .3 meG, 1'120 1 

A.,..J.45J.,.,5 TF.At5FOR.NJ<:R., R.F •: 8-16 meo Tl22 1 

TF""'l73 TilANS:t'ORY.mR, H .Fe. Tl23 1 

TF-18.3 TR.c\}5FOR11lli1i, lioF o Tl24 1 

6AD4 TUBE, electron Vl.Ol,l02.103 3 

6U8 TUBE, elect.ro.."l v:to4.no.,u7 J 

l2JiU7 TUBE, electron_ Vl05,U2,llS 3 

OA?. TUBE.., electron Vl06 1 

l2.AT7 TUBE" electron Vl07.l06,l09~ 4 
llJ 

&\!.$ '.CUBE, electron Vlll 1 

6AH6 TUBE • electt-on Vll4,ll.6 2 

6cl6 TUBE, electron Vl16,ll9 2 

6146 TUBE, electron Vl20 1 

TS...lOl·FOl soom. oetalo XC!UO~l02.,103 8 
XXlOl,XVl20, 
XZl03.10h.lOS 

TS...l06""'J. SOC KE'l', v/lans: red., XIJ.Ol 1 

TS ... lO~ SOCKET, w/lons: dttteo XI102 1 

'l'S··l07~ socm, braeket..o Xl103 1 
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1'MJ. 
PART NO. DESCRIPT.I ON ~ S!!!l,-- ... .... :"«1'~ 

m-102-ro1 SOOKEr 1 1 pin minia.tureo XVlDl,l02.lOJ. ., 
l06,m,l.ih,l18 

PO-llaS-94 SOCKEt, plug in. XVl04,lOS 2 

~103-FOl SOOKEl' 1 9 pin Jllf.Diature. XVJ.07,l081 l09, 10 
no,m,w.,m, 
n6,n7,ll9 

!S-lOh-1 soom' xtal.o xn.ol,l02,10~ 16 
104,lOS,lD6, 1, 
108 ,lll,ll2 ,llJ' 
ll4,ns,u.6.n7, 
ll8,ll.9,120 

CR27/U-8oOOOP CRISTAL, quarts: 8 :a: o no1 1 

CR27/U-1a.cnoP CRYSTAL, quarts a 10 DC o Yl02 1 

CB2.7 /U-12 .oooP CR'!STAL, quartz 1 l2 :mao Yl03 1 

CR27/Uolho000P CRYSTAL~ quartan J.4 Dec !104 1 

CR27/U•l8oOOOP CRYSTAL, quartz: 18 ITCo nos 1 

CR27/U-nQoooP CKISTAL, quartz t U JDC o no6 1 

OR27/U-l3 oOOOP CRYSTAL, quartz: l3 u::. Yl07 l 

CR27/U•17 oOOOP CRYSTAL,. quartz: 17 = o nos 1 

CRc.o~/U CRYSTAL:o q'l.'ltlr'tz: 17 Kc,.. no9 1 

CR4 7/U.,.o287P CHIS TAL, quart.z: 287 Kc o Yll.O 1 

FX-1.54 FILT"..:R, bandpa.sso ZlOl l 

FX-155 FIL'I'm1 bandpasso Zl02 1 

A•l4S8 ASSEMBLY~ 287 kc osc~ ZlO) 1 

:ro-147 XTAL OVEN, 17 and 287 kca Zl04 1 

A•lhS9 ASSEf.SLY, 17 kc Osc. ZlOS 1 

A-1461. REJECTION NE'l'WCRK Zl06 1 

A-1454 HODULAXOR ASSY, HoFo Zl07 1 
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TK: 
PAHT NO. 

CESU'BOOR 

CI.$2E2000. 

CC·l00-.23 

FU-102-~002 

rtJ-102-oOO) 

FlJ..l02•o2~ 

BI•l0le:47 

JJ-100 

AN3l02-A-2047S 

TP·lh4 

RClaGFl.S3!t 

RW-109•33 

RW.l09o42 

RW-109-36 

RC.))()FlOblc 

TJ-161 

1!F•l04 

~ 

OA2 

CA.-103-12 

'fS-106-1 

T8-l01·R»l 

'l'S..l02-101 

PARTS LIST 

SBZ:.r2 {PP..,l769/URA-23) 

IDlER SUPPIZ 

DESCR!PriON ............... ~-· ... 
CAPACI'I'OU, .f'ixe<i: iL7 electrolytic. 

CAPAC!TCR, i'ixcds dry eleciarol,yt!Co 

c.~PACIT<R, f'ixed: ceramic., disc type., 

FUSE_, cartridge: l/2 ampo 

li'USE:. cartridge: 2-l/2 ampo 

FUSE~ oartrldge; l/4 arrp., 

!.AMP 1 i.ncandescent. 

CONNJ".£'1:~, receptacle: two prong, 
aleo 

CONNECTeR, receptacle: female. AN 
pin typeo 

· REACTOR, filter o 

REZISTOR, fixed: compos:l. tiono 

RESIST<R, fixeds wire wC'U.lldo 

RmiSTtR, t'ir.ed: wire woundo 

RESISTeR, t.1xed: wire woundo 

RESISTeR, .f:l.Xed: composition. 

'l'RAHSFatMm, t'llamento 

TRANSFCRMER, power. 

TUBE, al~t.ron: duo diode.J rectir:ter. 

TUBE, electron: voltage regulator. 

CABLE, AC power o 

socm, 1ndica.tCro 

SOCKEr • tubtu octal o 

SOCKET, tube: 7 pin mino 

SD1BOLS 

C40l,402 

C403A.,B 

CltllaA,B 

:r40l 

F402 

F40J 

1401. 

J40l 

,T402 

.L4ol.b02 

R40l 

Rl402 

Rh03 

R4o4 

RWS 

'1'401 

t~2 

V401 

Vb02 

W401 

XIbOl 

Xik)l 

XVLo2 

9!£\!· 
I 

I 

a 
1 

1 

1 

1 

1 

1 

2 

1 

1. 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 
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TROUBLE 

NO POWER, 
FILAMENTS 

DO NOT 
LIGHT 

+ 
'FILAMENTS I 

LIGHT, 
NO B+ 

NO OUTPUT 
OR M.F. 
METER 

READINGS 

.. 
M.F. OK 

BUT NO ~ 
R.F. OUT 

POWER 
SWITCH 

OFF 

~ 

CHECK 
v 112 

OUTPUT 
TUNING 1---
a GAIN 

CHECK BAND 
SWITCH POS. 

CHECK 
C401 ,G402 
L401,L402 

F403 
OPEN 

NO M.F. 
XTAL 

OR 
VMO 

CHECK 
v 112 

CR 109 

+ I i. ~--~-r . _ -1=---~---~ --+-1- I ~, --r-~- 1 

-, . 
ISSUEj ITEM ( CHANGED FROM DATE I CH. NO.I DRU'TS i CHECKER I ENG. APP. 

F402 
OPEN 

V401 
DEFECTIVE 

LSB- USB 
OFF, NO 
CARRIER 
INSERT 

CHECK 
~ VII8,VII9 

Vl20 

NOTE• THIS IS A BRIEF TROUBLE SHOOTING CHECK 
POWER A I D. IT DOES NOT LIST ALL POSSIBLE 

CABLE DIFFICULTIES. 

SOCKETS INSTRUCT IONS• 

I. DETERMINE THE NATURE OF THE 
TROUBLE. 

2 FIND THE BLOCK WHICH DESCRIB.ES 
IT MOST COMPLETELY. 

CHECK 3. FOLLOW THE ARROW FROM THAT 
L401,L402 BLOCK TO THE FIRST SUGGESTED 

POWER 
FAULT. INVESTIGATE. CABLE 

4. IF NO TROUBLE IS FOUND, FOLLOW 
THE ARROW TO THE NEXT FAULT 
SUGGESTED. INVESTIGATE. 

5. IF TROUBLE IS ONLY PARTIALLY 
CORRECTED, FIND THE BLOCK 

CHECK WHICH MOST NEARLY DESCRIBES 
V 104,VI05, THE REMAINING TROUBLE. INVES-
VII2,V115, TIGATE. 

CR 106 6 . PROCEED AS IN LINE 3 ABOVE. 

REQ.! ITEM] PART NO. DESCRIPTION I SYMBOL. 

THE TECHNICAL MATERIEL CORP. 
STOCK SIZE MAMARONECK. NEW YORK 

TROUBLE SHOOTING CHART 

MATERIAL. MODEL SSE 

TOL.EftANCES SCALE: FOR INSTRUCT ION BOOK C. D. D. 
DEC. DIM.::!::_ 

FRAC. DIM.::!::_ 

ANGULAR DIM. 2:_ 

MAXIMUM ALLOWABLE TOLERANCES HAVE 
BEEN DETERMINED AND ANY DEVIATIONS 
WILL. BE CAUSE FOR REJECTidt'. 

REMOVE ALL BURRS AND SHARP EDGES 

REQ. 
PER 

UNIT 

S BE- I J r i TYPE flo TEMPER !HEAT TREAT. SPEC.! DRAWN CHECKED FI'NAL. APPROVAL. 

- I PROJECT NO. L__ ASS'V. NO. ---~~L __ , . 
r--- - USED ON I FINISH 8r SI"EC. NO. I ELEC. DES. APP.IMECH. DES. APP. J 

MODEL. DATE 



u 
rn 
~ 
(.'() 

I x:
'-.) 

-
2 30VOLT 

OPERATION 

2 

3 

4r. -,., 

.. 
0 
0 

: 
0 

• 0 .. 
'-' ... 

230 VOLT 
OPERATION 

2o 

3 

~ 
0 

g 
1 

Q 
0 
0 .. 

T401 Q V401 

f]-5 A ---f--t15R4 RECT. 

115 VOLT ·§ 
OPERATION ! 

I ~13~---~---

.---- • ~'12 

,_____, 

:l :~ ---
![ ~: --

F402 4 i 0 7 t 
3 A 'li 06 

~c__-c~-- ·--+ 

L401 
10 hy 

L402 
IOhy 

--oov~-

5 r---vt 
1c4ot J...; 

La~1~ 

I 

* 

I 
I I T402 .. E .-------+- - I I ! 
l 

,l 
I 5 

3(; l ·s 
. I I401 

-----

I I I 

6-ct;J I 
J402 

~I C404-A 

+}L _J~~~~; I -·--_L 

J401 
AC INPUT 

~ .. .! ·N")·~-~>~.§~ ~) i ~" ~ _.---.. -~/f. 
G ·M 0 

/F~~ l (E '"' 

::::t: 
L- -=c- I I -+-

(VIEWED FROM 
WIRED END) 

?~~01 
' ·--

F.f,.o~ >2_"1..."'"'"''"-i>------r~o~_;;;r--:-, ~~'.;), 1~ £."' 'J 1 141 J 1 

R402 
7'500 
lOW 

I 
I, --

<R403 
~ IK 
1 IOW 

R404 j. 
ISK > 
lOW 

5---" -=-
• 
/v402 

OA2 
VOLT. REG. 

R~f, 

R401 
15 K 
2W 

""" 

r -<?=- -- 1 
5 r l_c4o3-A 

1 

I_ 

4'"' 20)Jf 

C403·B~ 
20)Jf 4'"' 

I 
I 

- :=c_ -- I J -- _J 

R405 < 
lOOKS 

IW 

-=-

Cl<- 339 (t<otl) EXCITEl=: UN!I 

REQ.j_ITEM PART NO. DESCRIPTION I SYMBOL 

y; 
- 23/ 
• 1.- t M Ce> NoJ- ~W'..-CI-I e;' %> ~,_, 

JUY"1PE'I? t>ElE. FIZOM 1-J+ol( 

~ 
..,. 

8 f<.' 
--I 

.) I 

CHANGED FROM I DATE CH. NO.I DRAFTS I CHECKER I ENG. APP. 

TOLERANCES 

DEC. DIM.± 

FRAC. DIM.::!:. 

•ANGULAR DIM. 2:_ 

SCALE: 

MAXIMUM ALLOWABLE TOLERANCES HAVE 
BEEN DETERMINED AND ANY DEVIATIONS 

WILL. BE CAUSE FOR REJECTION. 

REMOVE ALL. BURRS AND SHARP lEDGES 

THE TECHNICAL MATERIEL CORP. 
STOCK SIZE MAMARONECK. NEW YORK 

SCHEMATIC DtAGI=<AM 1 

MATERIAL 
Model l:.. 13':#'1 , ; tY .. G'r- 5wpplv 

(_£ <=;-l 3-51 IMi~ I A 1 ~ 
: j .l...·!6'37 I l SSC-1 I '?-1"5-'SI tTYPE!IoTEMPER HEATTREAT.SPEC. DRA.WN '.!CHECKED P'INAL.APPftOVAI. 

::~-
1 

· MODEL 1 PROJECT NO. 1 u ~= (~-- 1 DATI[ ] i/ r --~ c K ~ ~ 4 3· 
UNIT USED ON I FINISH a. SPEC. NO. ELEC. DIES. APP. MECH. DIES. API". ._/ 

c_ 








