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EPECIFICATIONS

FREQUENCY RANGE

BRI v o o i S 0 T T A Vi R e O R T 160KC to 520KC
L T e e F o 1 P T e VTl i e Mk Pt Pt -y ok 18 ool M L 520 to 1TOOKC
BN oo ot it o 1 o S b 1, B s T 0 0 T i B i S S 1.9 Lo 5.5MC
Bl b e R e S A R e R R 5.2 o 16MC
BT o b 0 R i R B ] 13MC i 3.5
Band B Sl s e T e et e S S S s e RN 20 o B MC
AT i n i et S R T T ] R i i o el T e o T BOMC (o 120MC
Eand Uny (Calibrated Harmonled] ¢ vwisomme s e e d s ol da i e i s 120MC w0 240MC
TUBES
T e e B e o e e TR PR A e e o Electron coupled BF pscillator
M R - i e A T R Rl T LA L Auvdio oseillator and asdio amplifier

Power Regquirements — 105-1285 volts S0-60 cycle AC

Broadeast band 18 completely callbrared on ong hand:

Split sound L F. range spread wide on Band "'E" for accorate TY marking.

Latest 40Me LF, [roguencey spread oub on Band “FY for accurate marking.

FiM I F. calibrated in . I steps on Band "D with specific 10.TMe indication.
TV L.F,, FM, and other often vsed frequency poinga specifically indicated on dial.
0 to 100 linear vernier calibration scale,

EF output in excess of 100,000 microvolis.

400 cyele aundio output up to approximately 15 volts,

Percentape modulation continuously varlable on {roal panel.

Two-step low impedance attenvator.

Isavailable instraight kit form or semi-assembled pre-calibrated model (Model G-30 PC).




GENERAL KT CONSTRUCTION [NFORMATION
INTRODUC TION

The PACO Kl you have just purchased 15 a high qualsty instrument and «hen assembled
and vaed I Accordance with tha insitwetives in thisn manoal, will provde many years of trochle-
Iree service, Therefore the Iiesl, and we feel, moat vuluable adrice we can ofler 1h this anual
is that you work carefully and patienlly Hy ae doing, you wili expericoce more satisfaction g
your new netpument and groater cootidence in youl abllity.

THE MANUAL

We suggest that you spend a 1ittle nme NOW and resd this entice manual thoroughly belore
starling the actual comstrection of the KW, this wnll Iamiliarise you with the cogtents and the
genaral preeetdure to be followed .

The step-by-step hetruclicas wyll help you assemible the matrament wilh a2 namum
pusgibility of error. Fupther assislancee mway be gained from vsing the large tolded- ln dagprams
supplied with thiz manual. These arc cnlargements of the smaller size fgures pefcrred oo
the step-by-atep instructions. They showld be attached 1n some way to the wall ahove your wark
bench for greater ease in referogco.

¥We advise vou tokeep this mannel after the kit hig beenconsiracted, for loire ass gtance
i 1he yee and madntenance of yonr PACQ instrumeny.

UNPACKING

We cannob stregs too stroagly the need [or exercising care throuwgheu thege instruchinns
Thit 19 especlally truc 10w as you yopack lbe ki Parts may casily becume damaged through
carelessness here. Do not theow any packing materials away until all pares are sccounted for.
kach part should be checked against the paris st at the bar i of the mannal m order o make
coltalo a1l garts are present and sre correct 85 Lo walygw and type. The oolor code charl At e
back o] thle manyal will augist you 1wdentifying doubUul parts  Pliesse notify us prompily i any
shartage oo erronegous part is discovercd. Relubh the inspection alip with your letter ihorder 1o
expedite the handling  Keep i mmd howevet, Al mincer differences inanme parte do nop Indle e
an error, A JMMFD capacitor for example, may anmetimes be found 1o the ot where 3 0473 FD
ig ¢alled for in the paris llsl. Such substitutions are checked carciotty belfove they ars made,
and you can be agsured they will wurk satisfactorily, The reglstration ecard which accompanies
each PACD kil, MUST be filled in and returned (o the company lmmedialely after purchage Oue
watyanty apples onfy to registered Metroments.

TOOLS REQUIRED FOLIL ASSEMELY AND WIRING OF PACD K1TS.

Oriy Btundurd type 100le are reqilred g the construction of PACO kit = A rood gquaty
soldering irpn wath 2 small tip {50 o 60 wails); a pair of leng-nose pliecs; & palr of dlagonal cr
gide-cutting pliers, a smAll assowpment of serewdrivers, and a few smwal chd-wrewches ur u
small adjustable wreach. berewdriver handled gy -drivers may be used 1o prave of wrenches
11 mos| CASES.

ASSEMELY AND WIRING
The pomition of wires and parls In Hu# instrument 13 gquite critical in mosy cAszcg, and

changes may aifect {he operatlon Follow the disagrame clogely and you should chcountes littje,
if any difficulty, for the luyout hag heen theroughly prechecked and tested [or best regulta
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When wirltyr, remove only ahout 14 wneh of insulation Irom the ends of hook-up wire., Ex-
ceggive remoyal ol Insulallen may result in the exppned wire shorting (o fearhy (crmina)e or
wiring. If the wire haa a brown, baked enarne) coating (transiormer leads tor example) be sure
ba Sorape the enarne] of, wilth sandpaper or a kmife, ib expose the copper wire before making a
terminal ¢onneclion, Leads on parts (resistors, capenliors, ete.) should be trimmed tu proper
leagth before mountlog Do not cut leads too shert! Atl pants Sshould 1)y helween the desgnated
puints withoot glrain

SOLDER|NG

We wish to emphaglze at thig pownt the gxtreme imporinace of proper golder|ng technugue
Much engineering ski)l and effort has gone inln making your FACO lnstrument capable of high
guality performance. In crder for you to fully realize thege rapabllitles, good eslder jeinta
are essential. If you have had little or na previnus experisnce inspldering, we auggesat you spend
aome time practleig ®ith anold tuke socket and some seraps af wire before dolhg any soldering
on your ki,

Onlv good quality televigion agd radie type solder with a nan-corrosive core ghonld be nged:
THIS IS IMPORTANT! ALL GUARANTEES ARE VOIDED AND WE WILL NOT REPAIR QR
SERVICE ANY FACQ INESTRUMENT IN WHICH ACID CORE S0LDER OR PASTE FLUX HAS
BEEN USEL.

To remove any doubt agout yoor solder, we suppes! you make cergain the roll yup buy has
been claarly 1abeled for telewirion apd rafhsy bse

Pripr to foldering, le sure terminals and leads are cloan and free ol wax or corrogion.
Make a good mechanical connecyion by crimmng the peads on the 1erming)s with youp plierg Do
not rely on solder alone for mechanical atrength

Keap the tip of your iron properly tioned v aneordance with jhe wgirucpons of the guider -
Ing ivon manciacturer It Should have A "hright™ appeapam ¢ and b0 Iroc of eRcege SoldeT A
nld rag can he waed to wipe the hop L p clean

When ugme your iron, avoid applying exeeas|ve heat as thisconld canse damage tolneula-
pign or paris. B ogoudd algo result in & flux [loodbyr conditlon which could ceuse a eakaprs path
between adjaconl tar minalg oo switcheg und tube nockels BY THE SAME TOKEN, INSUFFICIENT
HEAT WILL OFTEN RESULT IN A "COLD" QR HEGH RESISTANCE S0LDERE CONMRECTION
THIS USUALLY HaAS A DUFLL AND “GHAINY' APPEAHANCE, A gond seldercd join] wilipresent
8 amoeth and *'shiny™ appeurance

Proper techinigue toobia;ngood resulls -
volves applying the jron Lo ¢he jopnl, bolding .t
there momentarily notil the jolnt heats, and then
applying soider tojoiot and ronglmyltanequsly
Apply thewron long encugh Lo cause solder to flow
gmoothly into (he Jalnt Do not somply melt drope
of solder un to the jotnt, . . Bolder must FLOW
o the jowmt o e rifrctive

THE PACC WARRANTY

BACD Ejectromes Co. e, herealler referrved to a8 ibe company, goarantess all parts
supplied with any PACO kit to pe free of defects o magerial and workmynghip under norrmal yee
and service [ot a perlod of nypety (90 days fpotmn the date of purchgse The Company's shiig-
atlon under this warrany g Umiked to those parts which are relurned gransportation prepasd,
Witk prior permisgion pi the Company, and in the jodgement of ihe Cotnpany arc defective under
the terins of this warranly, This warranty 18 m llen of all other warranties, and the Company
ngiither asgnmes, nor asthorizes any other peraon 1o assyme lop them, aoy other 1m@mbllity 1n
ronnecpon wlih the sale of PACO kits
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We upge the assembler to fullus the meiroctions provided mm fins manual  The Company
afgumes o responyibility {op any déamages op injuries guglalned 1n the augembi{y op operatian
ot PACO inslruments.

All prives and apecificat{ions are aubjert to hange without eotlee. The Company reserves
fhe right to discoatinue instruments and to siter speclifcatione at any dlme without incure{ng any
obligatlan to incorparale new featurey t PACD inatroments previously gold,

The registratien card, which sccompantes each PACO it MUST be filled o 2od returued
¢ the Qompany tirediately after porchage This wurpanty applies only b reglstered inatru-
cniE.

INFORMATION REGARDING THE PACO WARBANTY

All material und pal ts gupphed uith PACO kita pave hoon carefully Selevied to meet dedigrn
+oquirements and should pertorus thelr fupctions walisfacorily  Howrover, on oocaging imperope
ingtrument operation muy be waced toa faolly tybe or compinent. Should replacement ol & part
he necesgary, wrike diccelly to PACO Electronics Cr Ine ,and supply the following mformation

1 Identify the model and pera) humber of the lup Wil the pasl 18 18ed

2. denily the queaticnabln papl theroopiity  Use part nuimber and desetipi{on a8 glyan
10 the parts st

3. Cnmpteyely descnibe the nature at the defect, oFf yiur redson or reguesily = re-
placemoent

Please de not return the paef 11 guegtyon until o roceyie pets 8 fromug Eq dix su Do ooy
(amiper wilh the compunenl as this will wubd our wareanty

When celurning (s, pack them carefully to avoid breakage n ghipment  Lroken tubes
wiil hot be replaced in any inslance. Putrts that have been broken op damaged throupgheareless-
negs, misuge, nr improper taetallation ob the part of thy kit buildey will Ukewize nog be ollgibla
frr raplacoinenk,

SERVICE POLICY

PACO Electpomes Cu., it oftarp vls ful{ cooperalymn and asswgtunce Lo heip pow 1 cabi-
latning (he speelfied performance from your insirument. We maintain # complate Sorvice Du-
partment with whom you may corTespond 1y the vvent you ennlinue to experience operatioral
diffwrulites with vour completed instrumeat, We will inspertiand repair this SIGKAL GERERATOH
Wit for 2 scrvice charxe of £4,00 plug the ¢ oggof necessapy parts. provided this germeut has
heen ronslructed and completed 1n accordznee with the ingtructions glven in this manual  This
gpecisl repaic sopyvice iz availably for n periad pf one year from the date of porcbase. Repalr
gervice tor PACO Warrumenty that have been in use loopger. wul be availablp fer PACQ pwupl s
at most econpmical Lharges

Instruments not envivgly cawpleted or thap fiave been madhfied L design, will ool he ac-
cegled for repair  Instroments which show evidence of the use ol actd core agider or pagie
fluxes will be returned pot yepaired.

Instruments for pepair or service MU3ST be repurncd fo us rangyoriigon chirges I"HE -
FAID {p accordance wlth the shippings inetpuctinang pruped below

SHIPPING INSTRUCTIONS

When § elurnnlg 4 PACO instrument {op 1 cpatr of dervice, be gucethat allpalis Ale gecurely
oypted.  Always pack careflolly in a Tugged, everzized ponfainer, preferably wood, vsing &
generolz gupply of padding such as excelstor, shredded paper, vr crumpted newspaper. Do pot
ship in the original kil capton. as thiscarion gz not coneidercd adequate for safe shipmentof the
eompleled thstrument. Allneh & fag to the ingtrument giving pour name, addrozs, and trouble
gaperisnced WNaver retupn an wstpument unfegg I fe sccumpinied by 8 fult pxplauaiion of diti-
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cultles encountered, The mere expilell e delai]s, the more rapidly your matrumen) (an be
handicd ghd provegsed
Pleage ship Vig Ragilway Express PREPAD and addreas to

FALD BLECTRONICS OO, 1L
Th-31 — 84th STREET,
SLEMDALE 27, L. L, N_¥.

ATT SERYILE DIVISION

A FHAGILE iabej shouwld appear on a4 jeast four sides of the carclne,

Return shipment will be by Bailvay Express COLLECT, (nciudipg repmp-rervice charges
unlpss otherwlac requesied by Presions coryeapongendc.

Please 1ake rote that a caprier camio] be held able fur damepe i trans g Y, {n HE
OPINION, macking {7 insuffic rent.

STEP-BY-STEP ASSEMBLY

TheSe matrnctivns were prepared by skatled teqlndelang and technical wrilers from ex-
pemenca galned through actpal construellon of thia FACG lat, Therefore, yo0 will find them
arraunged m 2a logical 4 seguence ag possitde. wilh cvelry considetation given o the practicil
aapects of Ki agsembly We feel they arc the {asteal und bast method of Agzembling your PACO

We urge you to Fead cach step ihoroughly, and undepstapd 1 compleie y belors perloriing
it. This will help you Lo aveid errors. We aloe sugpest that you uze the check space, [ ], Pro-
vided to indicate completivn ul cach steg. This wuit help yew avold orijzsions in the akgembly.
Many kit bullders alan follew the practice of crossing ouy with a colered pencil, each wire and
crmponenl on by wiring diagram afrer nstailadion.,

The "(Selder)" ayd "{Dont Solder)” desisnatons in the metructiond are sell-cxplanatory
and ghowld he complied with throughout asgemibly. When you see “{Duont Solder)! alter a step,
you ghould coly crimyp the lead o the terminal, and procesd o the next atep, 4 nter Spep will
indicsts when al] teads haye beey cooneciod W this fermun], and Sokdering is to he done

All parts, efier being checked agzalne; the parts hat, should be placed where they are
readlly asallaple and will oot be lost or damaged. You pnay find i advamagecns to Zroup parts
and place thein o suitable containers.

Ta a{d you {n the placement ol eoimponenis, A sygtem of abphabetical and pupericatcodimg
has been sel up. Certain components gueh as swiiches gnd contrisly, hage beeacoded with letter
deaignations relating to the fanction of the cumponent. For éxampie, the desygnatan "CY imdicates
g cootrol, and Hie desipnation "3 indicates & swilch, v kits havieg mfre than ooc of this jype
of compenent, distinetion between them is made by adding a sceond letter tothe first inalphabe -
fteal geouence. Fur exaople, the designation "SA" indivates page switeh and the deaignation ER
idirates g second awitch, et

Other componente such Ak ube sorkels atd termanal Sterf@, hdve becn aneigned gingle
letter desipnatlons havine no particulay relerenee {6 lunetion, These designalions are peoally
nggigned im the cpdcr in which the compunent i inaialled, and will nog alwayd be the zorne in
other kits, Fur example, e letter * A” may indicape a 1ube socke] jnove kit and pechapgz a tep-
minal strip nr other compeschl [0 another kit,

Mumbers Bave bhégn ﬂﬁsigned ko termninaly on the varlola conponents, Thos & deslpnation
guch ag "SA2" indicates (prminal 2 of switch "BA'; "SEY" indjcatea terminzd 3 of sw]leh VERT,
BEn

You ape how ready to proe eed with the conatroctrmng ol your PACO SIGNAL GENDRATOR
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NOTICE
The PACO RF Signal Generalor t3 supplied 1o eilher of twi modeis
Maodel G-3GEC: Thie made] 15 part{y dzuemblod at the faclory withghe RF section tactorTy
wired and callbrated. it vour Kit 1S a G-30PC you will jgnore sieps 1 throogh 3% and begm
wour wark al gtep 0.

Moded G-30  Thie modeq 1= io standard Kot facm and requires the use of all sieps e 1udlng
steps | ithrough 39,

NOTE Tle only differepee between Model G-30 and Model G-30PC, 14 that {he Modef
G- 30PC haa begn semi-assembled and cglibrated st the factory.

RF ASSEMBLY
REFER TQ FIGURES 1 THROUGH 9

| fngtali the rodpin jack af iocatfon &,vsmp a Tinnerman fagitner See Fpurog 1 and 3.

[y 2 fnEtali | he black pan jack a| incalinn B, nuing a Tinne eman fastonc L. Bee Fipnres 1 And 3.

(13 Ingtall the hgh-frequency, low- Inag 7-pin eockel (Ight brown)at locapon I feonn the
top of the vhaszis. DPosition Lhe socket as yhown ia Figure 2 On the bottom of the
chassis mount theyake shietd groungclip. Ses Fipurel Useiwo #-40x 174" serews,
one #4 {ockwasher, ime #4 solder lug and vwo #4 nuta  Sce Figure 5

{ } 4. Sip @ 3/% pubbep grommet into the hofe s ieegton E

(15 Yount |be single-lug (termunal girp at locajion T Use a #-32 x 379 " arrew, ¥ 1ocl-
washer and #5 nut. Position the {ug ae showm in Figere 2

BiD
rellow e e ~ | [
LG HET BT

T e - I

FIGURE 1
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MOTE - Push Tinnerman on tight]y
until the jack is firmly fastened.
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[y & Plave the chassls apainsl e [ronl pynel tming vp the two eoetrol holes, fngtall the
26084 Modulaldon Control gl bovglion GA  See Figure 1 Tee A eontral around [ug
panel Bakelile washer and conlrol nut See Figure 4.

(19 In the eame manner instalt a 2002 control {RF Levet) at tocation OB, see Fipgues 1
Usg a controt 1ockwaszher, panel Bakelloe washer and conteol nrt See Figure 4,

4 40O MNUTE

dLﬂCK'lil-lE;/'\g; I;Il!l
i
—_ — 3 @?‘-—*4 SOy AR G
| AR
y HIGH - FREGLIEMNC w

y LOW-L0O%5 S0CKET
' [Lighi Brawnt

SPAGHET T =
YELLOW gimese—=rr—

b0 MoT SLIP HEAWY WIRE
THROUGH SLOT IN Ll 27
SOLDER KMEE" OF WIRE
T gACK QF UG 27 &5
SHWN

FIGURE &
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REFER TO FIGURE 6.

{8 Connect one ehd of a T=172" length of yellow wipe to D4 [Solder)  Pass the other pod
throwsh prommet T and drezathe wire abmg the clasgoes as ghown e Djpure 1. Leave
thiz eni free

i) 9 Ftace a piere of spaghelii over one lead of 2 0015 mpd (1500 mmfd) ceramic dige
capacitor. T paot oot the lead, Inmsert w {tom tho bowtom of the chassis through
gromhct E and congect to D6 {Don't Sulder). See | pepres | angd 6. Conpect the other
tead (nge spaghetti) to CB3 (Sotderl. See Figure 1

[} 0 Coonee a 10008 vesistor {brown-black-ted) fromw Do (Sotde; ) 1o DE [Don'c 2atder)

r-

FRONT FANEL

r,f"

3 ' ] i _-—LHASDIg
ill \___l:ﬂ »n HI f}.-F

¢ ““Hs-az 4 37E" SCREWS
'S | OCKWASHERS

FIGURE 7

I‘-'I- 40 WUT

@"-/‘4 u:uucwnsuEa - f

-
*"’# - 35" BUSHING

o2 -
BEET SCRE'W

FIGURE &
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{ 3 i Comect one cned of a (0" lengeh of red wire 10 DE (Don'l Soldery  Passz other end
threough grominet Oand dreas the wire alomyr Lhe chaxgis as shown by Figure i Lease
this gnd oo

f 3 12, Coneecl g 00 mid {10,000 monfd) coyamie dese capacitor trem DA [Goudeed o reoimdd
[ug AT} IT}n"| Soldeed  Use ke |ug boje closest e the mounting ar rew.

{ | 13. Connect a |enpth nf hars wice team D9 (po|dert 10 groud toonnnal G2 of tube gocket
It [(Solder)

| 14, Lonnedd g 350 nen|d (1od-gacon-byswn) ceranpe tibutar rapdrilae [rom 02 Hng||
golder) o groged termina| GF (8o der) at tube socker T

i ] 1% Connect a 10K resistor (brown-|s|ack-orangey [om D2 (nfe speglett oo 9 |cad)
(Solder) tn F1 {Dan't Solder).

() 16. Connectone end of a 7-], 2" length il yellow wies |o FE (5o|der). Diigg e wire to
il |eft along the chagsia as Shewn n Figure 8, Teave this end fraw.

) 17 Lt ooe jegd of Lhe B0 mmid (green-Tlack-Tlack) colamic tebular capaciton to a length
nf 12", Loonect this eqd to D1 [Don't Soldec). Leawe olher ead [rec

i ] 1H Connect g 29K pasigtor (red-ved-orance) (rom D1 (Moldes) o groopd g AD [Dagf|
folder)  Usc the ine hola ¢ lesest 1o e mounliong scroer

I %
e

[ 7 CONTROL MU

I.ﬁf-:'& _ - BAXELITE
LT TRAEL WESHER

C o
fﬁbﬁmﬂgﬁﬂ
T

— =

G

.—-"'-P-HH____.-'““"—_HJ______-'

FIGURE 9
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19

20
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22.

23

2.

25

25

27,

25

29

g0

il

Mount the twa-gang sarmable capacitor al Inpalion H %wee Firure 3. Kegp Lhe folor
plates [lly meshed until all sonstruction is completed to avoid dom oe 10 the platas.
Uscchree H-32 x 5/8' screws and #i lockwashers  3ee Figure 7 for mounting details
Alirn1lw tunine 2halt a8 closelr as possible tothe center of the hole 1 the Front pangl.
The 1i hten the gorews

tpavriilie #5-32 £ 5716 scr aclew miathe tapued| hole 1nthe dual hol. Mount the dial
rethe varialle capactpot ghagt, See Fisure 8, Do nattlightan the sel S0 rew al s Limo

Mount tne plastic pointer vaing fur #4-40 % 1/2" gerews, 3716 oushings, 4 Tock-
wagharg and £t outs at fneatima BU BD, BE and B with the O to 10 vernier at the
top of thy panel dec Fipure .

Mrupd Lhe larpe knob on the variable copacitor shafl apel Lighter the sot scrow  Turn
the knob rounlerclogkwise mntil the capacitor is al maximum capaclty ifully closed),
Hotate the dial by hand oelll the 100 on the vernier dial seale s alipned with the ~0¢
of rhe verniep onthe plastic poinger, old the di2l n akigoment and Lighten Lhae get
acrew b the bhub. Sce Figore B Check -opergtion of the diad to gee that i1 does pal
rub pganst either the pane) or the plastic pointer,

Instalf the hapd switeh at wealion 96 Use a contral lockbosasher, o gabelige pae]
waslher and -ontrol nut, See Figure 9 Wilh the ewltch tyrned fully roontersloekaige,
position the 1lat on the shaft sathat il is appagite the Dand A4 marking no lhe panel
Tighler the conteal nut.

Wnung 8 1apre polntet knob on the gwitch zhalt and tlghten get screw againyt Lthe 1lat
mm the shafl. I e polater does pot line up with the "A° mark tgmnve the kmob,
laosen the conirol ngt and roposition che swileh ay required

Thw bard gwttch 86 is supplied with lwro s at locapponSB- 0 and twa naes ar logzation
OBE-032  Hemove one nut ac each leatien  Mount o ¥4 solder lug at each localjon and
repiace Lhe nute judl reomoved to gecure the prourd lugs, Sec Figere 2 Fach wolder
Tuyr phopld be sandwiched between tve oope

Hlap a4 longth of large-dameler apaghettt on the proe-out 4-1/78" lenetn of heavy
wire, Conpect rhis wire from band switch terminal 8814 (Solder) to H1 (Snldev]. Be
sure that Lhe wire doss got towch the retor or any nlher pare af the band switrh, Ses
Figure 6

Conncct tite pre-cut 2-9/18  lengeh al heavy wabe (rom HZ2 (Dant goder| o B040
Eolder]  &es Fipure f

Comnecr the 1Tee Fud of the 30 mneld capacor trgon 11 By H2 Balde)

Connecy ihe pre-ont 1-7/8 ' legeth aof heasy wire 1tom 5B BSolder) tn DT {solderd
Bee Fipure G

Reter o Fig. & and slip the short end af the pre-cut and pre-formed [ shaped heavy
wlre win SB-5 Slip the other end Lloto the lng holes on AT farthest from the mounling
gerew  Adjust Lhe poaitlon ofibe wlire o that the "knee™ Tegts agminat bar ke of Si3-27
Wow rolder Lhe three connection prings — SB-3, SH-2T and AD.

€lp al-371 " lepgth ot thin bare wire throuwph 028 to 8B4 (Soldery, Connect the othe:
and to Ztound lug ER-G2 (Don't S3alder] MWow solder SB2BE. See Fisure 6.

REFER TO FIGURE 9

NOTE  The q1xymod oouls Dave iwd lugs on ohe S1de. Thege shap totd ooy bespondlng
lys on borh awiteh decks, in aocdrdance with the stegs lsted Below  Boc
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Firure 8 The cotls arc tabeted with letters whivch eorrespend o te baod
The eoila are gdjustod atthe factory for proper calibration, Do not lorn (e
slyyr adjustmentd, See czliveation procedure in this mameal,

CAUTION De pot let the scidering iron come mn roptace wieth the coil windtnga. Do
not pul exceespve Ioree on gwitch and rgi]l termioals belore or abeer
soldcring.

[ ) 32 Mcount the 'F 'rogf begwern SB2 (Solder) and SR3E6 {Sotder]
[ 1 33 Kount (w B coll between bB1 (Eotder) and 332% (Sntder)
{1 3 Moot bt D coit berween SRS (Sotder) and SB32 (Batder)
{ ] 35  Monot the O cobt hogween SBT (Sotde; ) and 8B31 (Sclder)
f ] . Mount the B oot Legwecn SBE [Sabder) and B30 (Sodel].
I ki Wount the A Lot between BB Sotdel] and SE2Y (Frider)

{ } 44, sShpa 3-t/4 'tength of thin bare wnre (hrovghermipal LE o LF[SﬂtdET}._Cﬁnnect The
other end Lo pround fug 8B-Gt (Ton't Solder]. Mow solder LE. Seg Fiqure %

[ 1 3% Slipad tenpth of thuy bare wire through LD, LC, LI and LA to ground lup SB-G2
ignldar] Cumnert the other end to #round Loy SB-G1 (Solder), ™ow solder 1D, LC
LBandTA

GENERAL ASSEMBLY
REFER TO FIGURES 10 AND 12

i1 40 Mount a 20042 contrel (RF Qulputy at locatlon CC. See Tigure 100 Usc a controt
Inckwasher, Bakelite panel wakher and bwo control nuts, Bee Figure 4 Deloro
mounting Lthe contral, ptace a contraot il on He nrenotlog boshing and ron b dowm gl

&l &

FIGURE 10
Page 12




bushing g the body of the controt  Ptrace the contrad 1ockwasher on the bushing gnd
inzert. the control in the patet hole. Mounp (he Bakelite tontral washer and second
romiral nuy o the bushing 1rom the front of the panel, and tighten the mt

Mount (he wmale panel connector ap location J. Usc a conlvol poekwasher, connector

{11
ground pug and ronnertor put, See Flgure t1. Poslljon the groupd pog as ahown n
Firure 19
ol
SOLDER LUG MALE PANE]
| papg,  COMMECTOR
Lo KWASHER "
FIGURE 11
(] 42 WMount tha pilal pight hracket gt pocatton . Ue the prpot pipht jewel and the 1/4 ool
Soe ¥iZure 12
() 43 Mount the fun, (on setector swigch at pocgtion 4 ustag 3 rontro ground lug, Bakelite

panel washer and rontrol out. Positlon the groend lep as shown in Figure 120 With
the awileh turned fully countercrockwise, paaition the flat gn the shaft oppos;te the
"RT marking on the panet Tiphten phe conteod not.

& o

FIGLIRE 12
Page 13




b 44

{ ) 45,

[ ] 48

[y A%

{ ) %

{ b &5l
{ ] &2

{1 =

{154

Fage 14

Mounl 2 tarwe. pninter Jmob oo the awitch ghafl and twghten set o rew aga.nat flat on
ahafl, M Lhe peinter does not line up with the “RT" mark, remorve the knnb, 100867
the rontrrl nnl ard reposition the switeh as required

Mount & sntall skitted lmob oneach RFE control (LEVEL and QUTPUTY shaft. With the
controps urned tully counterclockwyse, pesition the 1odex tne on cach knob to ndicate
0. Tighton the set crows

Mogel 4 smalt alarted koob on phe MOQDULATION Looirol shafl, With Lhe conjrol
turned fully counjerclockwge, position (be jndex lae on tie kwb 1o jodicaie 'OFF"
Iizhten the 38t goiew.

Yannt the T-pin scoket ab lowegtion 3 Poridon the aorket ag ghoven 1o Tagures 10 and
17 TUse pwe #4-40 x 14" serews, s bt lowashers aod 44 outa

Mpnot the Andir Choke at location N on fop ot the Chadsts wib e peads toward toe
venter of the chasais. See Figure LY. Uso two 532 x 3/8 " screws, of pockwashers
and #8 nuts, Ay focatpon P omount the 4- pus termingl strip See Fipgare 10

Mol the power iransformear af leealion @ with the leads (reard Lhe rear of phe chas g,
Supe Fipure 101 | ge pwo #6-39 x 38" serewy # lorkwashers and #8 nutle

Whynot § AG-32 x |7 screw af loearion B naog a3 G lorkwpgher aod #6 ot Then
nwmnl the Beleniony Roctifier an thiz screw wikp another 48 lockowasher gnd #6 nu
B# sarethar the " ar K" termingl i mounted pwray from (he chassia, Sep F,fures
14 ged 13

b5 L OCKWASHER
- e 3zNLT

SEFENIOM RECTIFIER
—- HUST BE MOUNTED WITH

THE 4 CF K MWAY FROM CHARS (g
R LR WaSHER

B8 32 MUT

FIGURE 13

Stp & 3,8 ribboy grommet ymo e hote 3t oeal,on 8
Strp 2 148 robler soomoet coba the hoje ot lopabon T

Moum (pe d-lupg terminal gtr.p at 1ocation 7 cn the mear apram i (e rhagon Hop b
48-32 x 3/4" arrew, 5 lockwasler and 46 nut  See Figuye 10

Femoive the 5-33 x 374 acrow and o8 tockwasho; at lecation ¥V See Frgnre 16,
Mount the dual cloetrolytle capaciter (20-20 mfd (@ 1580V) with the leads toward the
jcar of the chassls Use the Screw and poclowasher qust removed. Sce Figure 10




UNDER CHAS51S WIRING

REFER TQ FIGURE 14

1 ab

{1 58

i 5.

P

[

¢ 1 an

() &

T

'L

{].84.

Connect the tong black topd Neoin the power transformer o O AR (Gueider)  Jee
Figure 14

Conmect the preen lead Irow the power |ransforiner to g1 oupd teroungt G2 {Sotder) of
fuhe socket R Sec Figure 14

Counect the 1edteed froin the powe) transiorn.cr 0 B4 {Dop't folder ) sec F,yups 12

Coneect the yettow tead Eroue the power tyanslosmer to M3 (Do, 't Sotdory 5ew Fignre
14

Conpect the podsyeltow tead fiown the power translorpey 10 BT (Sotder)  see Fypure
14.

MOTE R iy the negative termmnal, ¢ jo8est to chassls.

FIGURE 14

Cemnect te Siopt Mack 1ead I onytte poeer t1ansforng: to L3 (Don't moldeyy See
Figure 14.

Comnect a1 8 length of ordange wipe Eromn CAd {Sgldey) to T (Dot Sotder)

Comicct the blgtk teed from (he b tpotvr, e capacgnr ¥ o P4 Don | Sedder)] See
Figure 14

Connett e1tley red togd {ratg the etoetpotytic capacttor to I (Don't Sotdar

Comnoct penain,ne ped tead from etpot,otvite capac,or to P00 (Do t bolde, ) See
Flpuro 14

Page 15




UNDER GHASSIS WIRING

REFER TQ FIGURE 15
() As

() 88

{
{

Page 16

!
!

i

ik

T2

T3

T4,

Coannect eneend of 3 9-1/4" Jengthed pelioe ware |0 P \Dan t Salder]  Pask the other
pnd throgh prommet 8, 1 eave this end fiee

Conne | U zpd wre from Dg fhee Stap 11) @ PT 1D  G0tder)

Comnect g d90KQ resistor veljmme-viglet-ve ew) [Tom P2 Suder) to P4 {Thn't Sulder)
Comnet t a BEOR resistor (btue-greF-hrovwn) from P2 (Sotder) tu P4 Sotder).

Crnngr t the free end of the ve(low wire rrom DY (See Step B) 0 M3 (Don't Sotder).

Conuect g i bength of yelw wiee (pom MS (Sotdert o the rernnal on peloc trege K
(Solder) Dend termimal in gway from the panul edga,

Cunnect @ (ensth gp than are wire from M4 Snpdery by eroynd terming) 3 (Don ¢
Sotder) of tube socket M (See blow-np No 1)

Comalyg 2 J00ES resisiir fbeagwe-tldar k-vetbrar] (rom G of jubp Socke) M taatder] o
Mg (Don't &older],

Connest 7 JA0 resthlar (Grange-oran e - reown | beom MT (Solder) b0 ground bermhingl
Gl (Bolder) of lube sorkel b

Pass onelead of g 01 ord (10,300 mwafd) ceramic disc capacitone (da pot cut fead, wee
gpaghettl} throueh grommet S fvom the gop side of the chasslg to VE (Soldere) Loy
the apber end [roe. Seo Pigures 15 and 18

Crone: poone end ot 7 5-173 " length of oTapge ¥re pored oo jack 4 wopder] P
the other end chrough grommet 3 b the ton ot the chassia, 1 eave Lhis end frea.

Comnect one ond of a »-3°4" tength of pod wlre to CA2 [Sotder), pasg the other end
btourh srommet & 0 the 1op af Lhe ehassis Leave Lhis ond [fees

GEEMGE E-z-- T MRAGHITT] MAAETRR
Tt PTTTIT BLACP. W

FIGURE 15

'-—1



{ 1 B2

Pasatne black eadancwm o Tieure 16 froo the Andio Choke N down through gronmet
3 ang connect to My (Don't Sotder). Sce Flegures 15 and {6

Connoct o O mfd (10,000 mn, Id) ceramag dioe ogpecilor, gSane spguheityon Bath beada,
from B (Solder) 0 CAS (HSolde)

Fagg one lead of 2 .1 mid tpbular paper capacitor throongh torminal of Black pin jack
B, through terminat CAq to eround g on contrvol CA (Bolder) HNeow solde; CAT gud
Pl jack terminal B Cooneel the goher tead of Lhe cppacitor juge spaghettd] (u k9
[Dion ¢ Solder)

Caommect a SEU0EE resistor [green-blie-red) uaing sparheth on etn teads froipn B1S
(Fulder) t) F1 (Taoa't Soldar}

Conngut a 2200503 rewigtor {1 ed-1ed-red) (1o P1 (8otde ] to T2 (Sotde |
Conbect & 1-3/4  teongch of v low wire frop CB2 (Hotdes] 10 CC3 (ootde)

gliv omp end of 2 3-1/4  taupih f 1hin Bare wire througy poound fge of conneorgr T to
AL Eolder) Now solder Jground lug, Commect the other end +5 OCt (Solder),

Connect a 7 teneth of 2od ertre fror OC2 fdotdert to the conto;, of paget comlg otop Jd
(Zalder).

( ANTION  When soldering pane! vopnectar vae noly etcugrh heat teomake o good aob-
nectimm and to formw @ gmall aall ocver che eveler  Lxcessive heat may
cause goldcr to fow inte the body ot the commecter  possibly regaleing w
g sharted condltion

TOP CHASSIS WIR NG

REFER TO FIGLRE &

{1 BB

(Y BG

{1 &

f + 4
() &4,
{1 80
(1B

{1 B2

(1 Bd.

Connece the jemalnape Diack teed hoom e Sutho Choke e 943 (Don € Satder).

Cobnecl (he tree end of the 01 mtd (1,000 mmid) reravie dise cafapbio; [use
spephelt;] Irom MG (see Slep 74) o EAT (Snlder]

Connect the free o d of the orange whre fiou mo jack A (gop Siep 79 10 2 AS (Don
golder),

tonoec] & T-444° 1ength of dranere wire from 345 'SotdeT) to 84t '3atder)
Connect the free e8d of tho red wtic frog CAR (#oc Step 78 1o SA4 {Don't Soldeb
CoBleet the fros ond of the yeftow ortye o BT {sec Biep 18110 243 (Don t bedded
Connpet thee face ond of the ycttow wiie om 03 faee Btep 553 Lo SAT (Satder)

Connery 2 01 mid (109,000 0 mfd} ceramn dise capavitor from SA4 (Quldey) to SAZ
Rl der)

Conneet 8 .02 mfd tabutdr paper capgettor (18g spaghettt) froh SAG (Sotde) ) to switch
cromnd tug Gi (Sotder}

Concct the gpnter bogd of the dual 33 méd (106,000 momidy ceramic dise LAapRebep o
tte polnt B2 [Solder). Conoecl ome side lead to (I3 (Bon’t Solder) and the ather aide
load to U3 fDon'l Solder}. Sea Fipure 13 Keep the lends a3 short aa pogaible,

Paga 17




{ J 95

{188

() uY

[} 3,

FIGURE 16

Ingert Une cord threouzh 3-8 ° rubber grompet T. Te 2 singe ¢ver Land koot abiout 3
from the cod of Lhe vord for alrqio reliel, Seo Ficupe 13

Connat | one and o (he (ne copd |o UL {f590der) (onnest | he othel end to U3 jbolde e
This 1 aninleles e wirog of yowr PACD SICHAL GENERATOL:

CAUTIOM Miniature pubedi an oe eagily dan aged ULEn Cuwljén when mstal g [he
In their sockely

Bee Figures 190 and 3 2. lhsial) 3405 whe o Sockey at joratien T2 and 5C4 |0 Sneket at
jecation M. Place shleld ove, 3ATIS,

MR Pre-callbrated woilz IKode) S-301°C] pave The BALE juby already petal|nd
wieh its shicled in plare

install P11y lamp 1o gockel ag (2callon K See Flpure 12

RF CABLE PREPARATION

REFER TO FIGURE 17, 18, AND 19

r HE

{1 100

Page 148

Romove 47 of The alack ouer mewialvon from one cid of Hie BF 1 aole

Lonmpresg |he Shic|d unli] +f belyes ag 6howm 1n TFle 17 With a 2mall secowdeve:
work open the braid, reach into the oponing with the screwdriver and poll the inney
condpctor up theomigh the zhie|d gpehnE ang ou|




i L. GOMPRESS BRAID
'.I UNTIL 1T BULGES

i

2. WORK THE BRAID. | f
OPEN AT THIS % | o
POAKT,

i

3. ISE A SMALL SCREWDRIVER,
REACH N THE OPTNING AND I
PULL THE LEAT: 1P THEL THE &8
RRA1T ARD DU . .

INSHLATION

“SPRING

FIGURE 17

SHIELDING

SOLOER THESE EMDS
TO S5PRENG AFTER CONNECTOR
HAS BEEM FASTENED THTO PLAGE

FIGURE 19

[ 1 141, Pull the shield between the black insulation and the inner conductor until the ahield
fite anugly aroundlhe inner conductor. Strip 1747 of the clear plastic insulation fram
the end of the inner conductor. Tin and inscrt this end into an alligater elip =o that
the tinned end enters the formed slot (Holder). Sce Figure 18.

{ } 102, Squeeze the end of the shield with a pair of long nose pliers, tin the end and inzert il
intn the other allizaior cllp. Guide the tinned end through the hole above the formed
slot, bend it gver Lthe metal and solder tor the body of the alligator clip. See Figure 15,
{ } 10%. Remove 1-7/8" of the black inzulation from the other end of the RF rable,

{ } 104, Slip the female cable connector spring over this end of the vable with the smaller
diameter toward the cable cnd. See Figure 19,
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£ ) 169

{1 106,

L1 tuT

i ) 108

[ 1 108

[y 11

Ly 1

32 x 38 O¥AL HEAD SCREW

Wlith the aprmng pushedhack along the calile, anbrad che ableld back for a distance of
1-154", Pull back the unbraided =hield untit the euds exicod ou (o the jarce dinmneter
gevtion of (Jw spring. See Figule [H

Reamve 1% ¢f the clear msolation from the »mer conduelor, and twist the stranded
leads by wand,

Imseri the prepared end of the Labpe mie Lo fomale connector, and guide the expoged
cable wike through the evelet inthe vmneclor  Push the connoector 0ver the conmecton
apring as [ar back as It will fo, making sure Lhal Lthe st golcy 8 directly over the
nnbraided shiepd  Tlelden (10 gap 30Taw.

Cut the exgessive unbrayded sheetd {47 from the end of fu conttector qud sopder
ta the JprEe diameler Spring

Trim atf the 1ner condueror flugh with the eyepet i the conncclor and sotder

CAUTION  Uge only enouph beal to wake a good conpectiou and 0 form o smal] ball
of sofder owver the eyelil. Cxecdsive heat may rause molder o Qow into
the body of the conneclor, possibly vesulting in g shorted cemdition.

CAB INET PREPARATION

Mount handle and prackets zs shewn g Feure 200 Use four ovat hegd #i-32 sorgwa,
Wi lockwrashers, and #6-12 nuls.

HaWDLE BRACKE]
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FIGURE 20

Wount the fout Mueber Loof tnthe hetes ol the bottom of the case by apmying progsnre

withy thumb, See Figwe 20

Fags 20




CABINET MOUNT ING

The AC copd shoutd pa fed throgl the hele mthe rear of the metal eabinet sud the chass,;s
ingerted lnto the cabinet. The front panel will I @ougly arounnd he outaide of the cabinel gnd

the entire unit held in place by two sheet metal serews mounted o ¢he holes at the Tear of the
calinet

/ Ehio Model 5 30 BF SiNAL GENERATOR
"]

WLl
TWWFu WAMEER BENERATCA

BaAND SELECTCR o FUMETON SELECTCA
1 W10, gF LN Tl

E R, L T aim
L3 L ] A i
= \
i AN
_ . i} W
L
- g

FROUNT PANEL

Page 21




CONTROL AND TERM|NAL FLNCTIONS

AULTIO MO, - QLTPLT ~ The AC "OFF-0ON' gwllch 8 combipad wilkh this coptrop The
tevied of the 400 CPS gudic potput voltage which (5 obrained 3p the aodio jack is poverned by Uus
conlriel, It alse controls the amounl of Injprnal nd Externad Modulation whiel) i applied o the
HF qection of tls goperalor

BAND SLLECTOR - Tha awitch 18 used losaleey the proper band of fregquencles dyosyred,
hpte that the bands G ad G2 are both read when the hand switch iz in g O - Gy positicn,

TUNINLG DEAL - Changes |n Iredquency wlfhin Jhe ppmits of the band selected, are made
by the tuning kmob, and direc] Irequency readlegs can be laken from the digl, The VERNICE
gcale althe 1op of Lhe plastic poinler ahoold hg wged QNLY for relereonve in resetting the diat 1o
a prodete bmined position, [Hee farther notes on 18e of The YERYIER scale on Poge B9

BF LEVEL AND QUTFUT CON'TROLY, - Thowe cuntrale pre connecled ln o Sories-Ddaratiet
eype civcuit. The LEVEL coolrol direcUy poverns the amount of BT voltage wlich is {ed Lo the
OUTPUT conterol. The LEVEL cootrol mav ve conSiderad ag a ooargs" adjustment nd rhe
OUTPOT vanlral axs n "fine" adinstment.

FT CONNECTOR - The gutpul cuble s conpected to thiz termmnpal and lbe BEF <opepe
availaple a] 1his point g conleptled by the LEVRT and GUTPUT cont rolsg

AUDIO TACKR - The hlack terminal 15 the ground Jorwnsl  1he (od terminal nerves
two purpeses, when the FUNCTION SELECTOR swich is In il ATIDIY pogition, g HHE cyele
audic gignal is fed te thiy {erminal. When the TUNCTION SELEC TOR switeh g n the EXT.
RECM Y, pnaiting the red terminal is nsed as an Input Toy exiemnally modulating the BF pecillator

FUONCTION SEF ECTOR SWITCH - mbe RE pasition a pure gf anmodulaled BF s1gmal s
feul tothe REF counector  Inthe MOD. B F pasition aninterpally modwlaled {40 cyele mornlation)
BT signal is fed ra the ®E copuecler, | the EXT, MOD posilion 1pe signa) at the B pohnocto,
may Do modulatedby an exlernal aouree being fed lncothe AUDKY TH jack, Inthg ATUDHD posltiog,
a 400 cyele andio sisnal iy fed to the ATDIO QLT Juck

CALIBRATION

The Modit G-A00C jpre-cabbrated, pardly sssembbieo Kit) pdg been ple-callbraped at Lhe
factory and na calibration will be necessary. Tl calibration of the Mpdep G-30 (Srundard Kil),
when completety assembled gpoatd be salis{inelorily aceurate ag Uk enil- has e ¢geh pro-pdjusted
al 1he factory., However, o nblain greatest accuracy of cadibieakiom, o1 to recallbrate a mode}
G-30 geterator which hay been repaired one ol U folbewing calibration giethods prey be woed

A} 4 signat generator of kntmo Accwracy 1 ephjunclipn wilh either a laing 1eceiver
covering the desired [requeney ranges or an oscittesegpe und a crystal dinde, suehas a ¢N44, Lo
oheerving zotd boat, ses Fixure Z1,

(B) (flhe equipment in (4} i3 no] gvallable, g sucarate £allbTacan ok maty B done using
oldy an AM-FBI repeiver e geparate AM farod B raceiveral

Balorae sy calibabwpn g allowpled Jhe powpmeut fe e 18 0 Mol be aliowed to warly op
bor 10 t2 15 minutes

t Caibrabion of Dawg A (EEOEC to GI0ECH
Tune a0 &M receiver oo a bropdeast station lnthe vicinity o 700KC. The punclion Switcl
al the G-40 musl Le gel to the "RT'" position and the Band Switch got Jo Dand 4 Conoesl Lhe

R outpat (able from the G-30 to the gnfeons and groupd teridnales of e AM teceiver, Tune

Paga 22




1 -
I

SCORE
|Pace Model S-S50k

ETANDARD GEMERATOR
lsughas Préchaien Madal E-200]

G- 30
E %

W 11 VAT

Approoching Sare Very Close to “Zern Zera Beat
. Beot Bent if
3, Boih. Generoiors are af thesome
i, Gel Sweep Seleclor o 20- 120 CpE £, Gel Seesd Selecior o 120 1000 cps Frequency witan Zarn Beal er Meor
tar The Lower Fraquency Bonds' tor [he Higher Frequercy Bonds Tard Beonl i Obipined .
FIGURE 21

G-30 dial for zere beatin lovdspeaker. Detérmine Lhe exactirequency of broadeast station being
recéived and divide frequency in half (Example: 1/3 of TLOKC wouold equal 365KC). Zero beat
should oocur when the dial of the Model G-30 is get gl the frequency egual to one half the [1e-
guency of the broadeast station being received, If dial reads lower in frequency, turn tuning slug
on Band "'A'" coll out (counterclockwise) unfil dial reading is correcl, I dial reads higher In
froguency turt tuning slog in (clockwise),

2. Calibration of Band "B {320KC to 1700EC)

Bet the G-30 Band Switch to Band "B, Tune the G-30 dial to the frequency of the same
broadcast stafionuged in Step 1. Then lune the G-30 dial accurately for sero beat. If dial reads
lower In [requency turn tuning sluog of "B eoil out [counterclockwise) untll dial reading is cor-
rect, If dial reads higher in frequency turn the tuning slug in (clockwise),

3. Calibration of Band "C" {1, TMC to 5.5MC):

Band "C™ may be calibrated by use of either of two ‘methods. The firel method requires
the nse of 3 communications or short wave receiver, If this type of receiver is available, use
the. following procedure:

st Method {using communications recelyer), Tune in station WWW at 2.5MOC on the
receiver, Connect the RF output cable from the G-30 to the antenna and ground terminals of the
receiver, Set the G-30 Band Switch (o Band 'C' and adiust the dial for zero beat in the speaker.
Il adjustment 18 required; the slug of the "C" coil may be adfusted in the same manner as in
Step 1 abova,

A communications receiver can be used to check the calibration of any poinl ‘on the dial
within the frequency range of the set by tuning in stations of known frequency and checking the
Gi-30 digl for zero beal &l thosa {requencles.

2nd Methad: If a commuonlcatlons recelver I8 not available, a broadoastbind AM receiver
an be uged at its high frequency endto yleld a signal in the region of 2.5MC by using the IMAGE
frequency of the receiver, nasmuch gd the IF [requency ofthe receiver is involved in this pro-
cedure, the exact frequency of the receivers IF must be determiined belore making the actual
calibration.

The step-by-step procedure for ¢alibraling Band "oy this '"IMAGE" method 18 s follows;

St the G-30 back to Band A", Disable the AM oscillator of the recelvor, or if this is not
convenient, turn the receiver dial to a quiet spot. Turn the G-30 Function Selector Switch to
"B F Mod." Turn the Modulation control hall-way on. Tune the G-30 dial to the IF frequencyof
the recelver (usually 455KC). NOTE: RF Level and OQutput controls will usually have to be near
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maxnnutn &1 ger the TF signal throwugh the antenna ouicuits When ohe exg L 1F [requendy i
determined it shauld be written down,

¥aw set the Band Selector Switeh bf the G-30 to Band © and the functicn Switch to the BHF
positlon. Tune the receiver tno o seation between 1500 and LGO0KC. Mulliply the 1Y [réquency
Aust recordedabovel by 3andadd the stating Irequency. [Bxample, 4a3b0KC x 2 = HMOKC | 150KC
= HTIKC or 24TMC). Turn the G-4f dial vacefully in the vicinily ef 2, 47MC for zere beat. I
the dinl 1eads loweror kipher torn the tuning alug oo cajl "G e the rorrect dial reading as m
preceding steps,

4  ylibpalmo of Band D05 2 Lo 160

o thig vase Lhe 10.ME dig.mminatar or rpeib detestor ot the FAT vereiver may be Jsed
far calihratian purpases; Hawewver, unless the P receibver being usediz known to be aconrately
aligned At 14, 7ML, it mipht be wise to cheok rhe glignment befire proreeding with the actual
calibration of Baod "3 The rhetk procedurg 12 simple aad iz detailed as follows

et the - 830 Band Switchre Band "' and cemncct the BF eatpul cable to the anlenna posls
ofthe TM receivor (o tethe lnput of the first (b for 3 Slropger signsl), digable Lhe B ooacillator
af the receiver or lune Lhe dial 4 q quiel sput, &#at the Functlion Sefector Switch of the 3-310 0
the BMOT, BFposition and gdjuet the diad tn agetting somewhere hetween ? [ and 2, TMC (appaaxi-
mately 154 of 10,7MC]). The 400 oycle modulation note shonid be heard and there shoold be 2
null ar quiet sptin the repinnof 2.6 o 2, TMC (with the 400 cveclenate on cither side of the null).
The null or ¢uiet spot Iz the exact IT7 [requency nf lhe B3 recviver. This final point is actoalte
174 ol the IT [reguency of the ¥M receiver. W the 7 receiver bas peen orignally aligned o
exactly [0LTMMOC, the Iinal dial setclog ol {lwe G-30 willve 287530 (whichwould he exactly betwesn
205 and 2.7 calibration marks on Band T o anv event, abasrve the getupl final setting en
Band T, multlply il by 4 and yop will pow have Lhe actup! TF frequency of the FM recciter
Delny waed.

For actaal calibralrgn of Haml 0, the Band Switek 1g aet to T apd the dial 15 adusoed
i Lhe vicinity of the 10, TWE dind caltibration Again, the 400 cycle audlo note should be heygred;
The final dinl getting should be made ot the oall or quict spot oo the dlal wilk iTw 300 vvele note
po efther 9ide (reduce the modularden contreol seiing i necessary o obiain a distinet quil), H,
m the previcus step, the IV {requency bad been delsrmined ag (ARIC for example, then che
tuning slug ol coaill "D would be adjusled untilihe null ig obtained from the sepeaker withthe G-30
dial ger in Lhig gxample 10 10 6V

NG (1 Band "5 1= catlbraced before Bands E" anel F'" are calibrgrad hecauee the adjnze-
ecits made on Band "G dicturb the colibration of Pands "FE god “T'

i ralibeptem of Bgod S0 VT e 1230MCT

Bot the -850 Band Switch 1o Band G, Leaws all other controly and tne BF cable the sasm
g o Sep 4. Tune the KM receiver 10 4 station in rhe viginity of 100MC and tern the G-30 didl
Lhraugle Lhe FAM band unlilih, 400 cyrele audionnte iz heard. {The station 2iganal will osually dic-
appear, which ie normal.] Tune the G-30 dial carclully (oo the null gainl of the 44 cpele note
a3 in Step 4 The exact frecqnency el the gration must be delermined and the reading ou the G_30
dinl should he the same, I the dlal readiog (g bhish; ahorten the bogs Tead, from the ground lug
to Tug BB-2T o the Selector spwitch, by changing the peint at which the sround lug 1= soldered
w Lhe buse lead. An eighth of an ineb tan make a big chanes in frequency, T the digl repds low
lenelhen Lhe yze lead By cepogloloniog he prousd lep bacther gway from leg SR-21

& Calibealion of Buwid TF (28WC to GOMC)

Set the G- 30 Band Switch te Gand "F* Leave all elier wemtrals and BF cable the game ag
m Ftep 5. A station should now be cuned o an tw W receiver and its #xact carrlor [reguenoy
noted  Set the G-30 tuning dizl Lo the frequency wlich is 172 of the fregquency of the FM station
rarrigr frequency ‘Example 1/2 ol 100MC wouldequal $03C)  Adjyst the timdog ofcoll " for
nnll or zera beat
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7 Canbraliou of Gand "E  (15MC to 30 EMC}

Bl the G-30 Bauwd Switch to Band "k and the Funclion Sehector Swteh to the MOL» RF
pogition, A statlon should new be tned 1 on the FM receiver and itz cxact carmer Erogquency
poted, Adjust the G-30 paping unlil the dial reads 174 ofthe frequency af the M siatian ¢ arrlor
frequency (Example 174 pf 100MC would cguad 23MC). Adjust the tuniug 41y 0of Band F'oooil
unlil = null is chipined from the speaker of the recelver.

NOTE In bleps 5, B and 7, the sipnal {rom the G-30=hoibd be kKepl 8= pow a8 poagiblg Imarma
gpurinus =lenals from being generared in the recolver, [0 mway be poCCcESATy, Onoa
grosilive EM receiver, 1o dlsconnect 1he ouput cable entivelv from the antenna
lerminal to avoid the peneration of upwanted sipnals

NOTE All of the preceding valiliratlon steps have been performed wilk bpe G300 put of 11s
metg] varcylog case, If o slictr shdft in calibralion on the higher lrands is pakiced
wheluthe tase ig pastalled, you may Vel - copnpensale gliphtlv ma the e adpstments
ko abiow for the pEfect of the metal ruse.

OPERATING INSTRUCTIONS

The |"'!5|:'G| IEID-C'E"].G—:'IUJ ar GO-90PC RI S E!_'na_l_ 'l'.:l'i-.‘-!'.ll-_'.['“'&.‘tl:l] EL bheen {!E.I.‘I'_“I'I.IJ.I} ETIE'.II'IEE'I'I:"d 1
mect |pe various requitements nesded to cprrectly alipn and teat RF, Osc., (I and ATDIO
goctiona as wallws PM Discriminglor and Tatio Deteclor cireuita, The avcaracy and lexibilily
of thiz inatrumenl sigg makes it 3 valuable aid in TV alipnment and troubleshooelng,

The following ingtruction. are Intended to briefly Summarize the mosl common Maes 10T
arf AF gigoak seeerator, White many methods of test and alignment are uzed many of these have
Leeone standard willh only slght sarialiong Ssvyice litepalure oudining fhe Alignment procedure
of the pouipment fnvolved should be nsed,

Try inzure accuracy and minimtze fregnency  deilt  the geusvalor glloJtd he aLlawed o
warm-up for s perlod of @t leas=t 10 mimitea  When alf component parvty have reached their
aormat operating lemprsatire, the pusratop will remmue very stalipe,

MGTER In many, instaness it willhe fonud necesSac, toroupke e signat generatoe bs 2 vecclvar
point that has a potentlal difference with respect to ground. o theso cases ilig UeciS-
gafFy t3 ingec! a capacltor in geries with Lhe "hot™ ILF leadto bleck I voltages whith
mav damage Lhe attenvation comirels or place a low resislance cliort acrmsslhe circule
belng tosted A capacitor having a calingof 002 mid al 600V ie pocommendsd for this
appllcation

Patticular wention should be elven to cireuils which cimploy AVC. WROR Mmaking dlage
Lalp tegts, ot during alloument, i may be advisable 1o disable the AV and conoect a battery
oy a Llas supply unil fraen ground ar B- Lo AV hmas  The negative terminal of tw bagtery is
cgnmeclad o the AVC buss and the pogitive Lo ground  For mosl worls 1-178 volts will sulfled,
however, some clrenits may require higher voltagee 10 prevent oreillation or to lower the pin,

The [mllowing alignmenl practlees ave typieal aud service literature Coverlng the eouip-
menl Lo be allgned should he consulicd, for generarar < onnectlons, requencies and adjnstnent
procedures.

AN RADIO

Inthe alignment of an AM Superheleredynog padio cheq ¢ ATE thTee Seclitms (0 he COMA1de ped
and alignmedt should normally be In this order

1} F wecbion T, Omoplalop s CElomn, 4 RF o<t

L +F @erting — bel the PACD G-30 Bignul Geperator tu the inlermeodiate frequency (IF)
Maco the Tunction Spleclor Swicl iy the MOD RF poglelon and ronnect (he RBY Ipad to the gyl
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of the mixer or converter tube. All controls of the recelver under test aliculd be set to maxl-
munt. An output meter, or a meter having a low AC voltage range (PACO Model M-40), ls con-
nected acrogs the outpet transformer secondary, or Epeal:er voleo coll. to Ilndlcato rﬂlatl'u.ru
gtrength of the output. Tho RF output of the generator should now be E:d,}u.gted to zlve a alit,lu
reading on the meter.

The IF transformersd are then adjusted for maximum meter reading, The last IF should
be.adjusted first and on back through the set to the firgt [F. The output of the generator should
b kept 3l the lowest posaible level which will give a readable meter deflection.

2; Oscillator gection — The RF cable of the PACO G=30 may be lelt connected to the
mizer, or it may be connected to the antenna post, and the ground lead attached fo the receiver
ground terminal or chasgis, (For receivers that use a loop antenna, couplingls bost achieved
by clipping a single turn loop to the RF cahle clips and placing this loop close to the receiver
loop antenna). The generator is set to a specified frequency near the high end of the band and
the receiver dial 15 set to indicate this same Irequency. The osclllator adjuscments are now
made for maximum indlcation on the meter.

3. IIF sectlon — The PACO G-50 RY cable must now be conoecled to Lhe anlenng  post,
and the ground lead attached to the receiver ground lerminal or chassis, (See - 2, Oscillgtor
sectlon - for recelvers using a loop antenna), In geopral practive it is good to connect @n all-
wave dummy antenna between the generator and the receiver, See Figure 32,

k
sSiGhAL GENERATUR @ TG RECEIVER
. RFQUTPUT ——— ANTENNA
CABLE TERMINAL

L = 20 Micrahenries
Cl= 200 MMFD
CE+A00MMFD
R=400.n

FIGURE 22

The gipnal penerator is sel to afreguency at the high ohd of the band and the receiver-is
tuned for maximum oculput, The RF adjngiments should sow be set for maxinum recelver output
a6 read on the PACO M-40 (outpul indicatar),

The generator should now be set to the low end of thir band and the tuning capacitor of the
receiver "rocked' through the signal while the RF and oscillator low {requency paddots ara
adjusted for maximum output. In some radios the only adjustment provided on the low end of the
dial is split rotor plates and these may be bent to provide proper adjustment.

FM RADIO

Bagically the IF, HF and Oscillator sections of an FM radio will be aligned ln & manner
very dimilar to AM radios. One of the main differencdes in alipnment of an FAM gel, a5 com-
pared to AM, is the alipnment of the -detector cirduil, Two basicocirouits are used.. Ooe com-
bines 3 limiter tube and a discriminator, and is called a "digeriminalor detecior™, The olher
circult is called a “'ratio detector'.

To allgn a discriminater detector, the Slgnal Generator is comnected toothe prid of the
limiter tube, V1 ln Flgure 23, the Function Switch should be placed in the RF (unmodulated)
position and the soperator 1s t]:um tungd to the [F [raguendy. apeciiied in the gervice lterature.
The penerator must remain gel afl thie freguency for all other TF and delsctor adjustments, A
VTVM (PACO Mode! V-70} is then commected across the cathodss of V2and V3 of Figure 23, The
primary of the discriminator transformer is then adjusted for mmaximum output as indicated by
the VIVM. If no indication of peaking i obtained on the meter the secondary may have to be
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detuned alightly to obtain a reading. Affer the primary has been peaked the secondary is then
adjusted for zero voltage reading,

R O

Ay

YTYM

@
it

FIGURE 23

A ratle detector circult (Flgure 24) may bealigned by first connecting a VTVM at point A
aeross the load resistor (R1) of the vatio detector diode. The sipnal generator is then connected
to the input grid of the first sound IF stage and set to the IF frequency specified for the roceiver
being aligned. The primary olthe ratio detector transformer can aow be adjusted for maximum
meter deflection onthe VTVM, The frequency selling of the signal generator and the connections
af the generator to the receiver remaln the same for making the adjustment of the trans{ormaer
secondary. The VIVM is comnected across the outpul af the detector slage (Flgure 24) at Polnt
B and ground. The secondary i8 then adjusted for zero reading on the VIYM,

PRIMARY  SECOMDARY

&

W

FIGURE 24

In some cases special techniques are vequired whon aligning FM digeriminators and ratio
detectors, The allenment data for the particular receliver being _aligned should be consulted,

TELEY IS 10N

The most important use for this Signal Gencrator in TV service ig its application as a
Marker Generator when used in conjunction with a Sweep Generator and an Ogcilloscope. Sce
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Figure 26, The instructlon manual furnished with a Sweep Generator will cover visual alipn-
ment and the nge of gn AMEipnal Generalor as a Markervery thoroughly andwill not be meloded

in this manual,
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Complele alignment may alao be made dusing dnly Lhe Signal Generafor and 2 VTV, The
video TF transformersand traps may bealigmed by connecting a VTVM, such asthe PACO Model
V-T0, acrosa the output of the video detector, The Signal Generalor s connected Lo the inpul grid
ofthe first viden IF amplifier, Thealignment procedurs specifiedin the service literature must
he followed when making the IF and trap adjuatments, In general, RF alignment i6 made by con-
necting the Jignal Generator to the antenna terminals of the TV receivar, vonnecting the VTV
across the oatput of the videodetector and making adjustments according to the service literature.

The sound sectlon of TV receivers operate on [tequency modulation (FM) principles,
therefore the sound [Firanaformers, gsodond lmiter and dacriminator, or ratlo detectar, are
adjusted by the same procedure used to align an FA radin, Reference should be made to the
FM radio alignment section of this manual for details on procedure,

It is canvenient to make a preliminary alignment with the gignal penervator and VTVM
hefore making a visual alignment on a° TV receiver that has been tampersd with or badly
misadjusted,

SIGNAL SUBSTITUTION

The PACO Model G-30 signal Generator can be a valuable aldin rapldly locating defective
stages o AM, FM or TV receivers and audio amplifiers by the "Sipnal Substilulion™ method.
A Modulated (400 eyele) RF sipnzl is penerated for leating BF, Mixer, TF and detector stages
by thig methad, A 400 cyele andio signal is provided for testing fodio atageas.

. Znd ALIDID :
RF LONY. 15t IF 2nd |F QUTPUT
— | CETECTOR AMP
STAGE STAGE STAGE STAGE ki ek STAGE [~ )< ‘
FIGURE 26

A block diggram of & typical AM Radio is shown in Figore 38, To locate’ a defective atape
in-this receiver, the-appropriate gignal from the Sipgnal Genevator is injectedat the input of each
giage and the output from each following stage iz checked until the stape in which the signal 19
logt or distorted s located. It is usunally loglceal to begln testing st the output stape, then the
gudio gmplifier stage. and continuing back throuph the receiver lowards the BF stage. The
putpul gigmal can be checked with the speaker, phones, VTVM or oscilloscope, which ever is
most convenient.
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Tha 1eeoiwer heing tested and the =signal generacoy should be turned "ON' and allowed g
watm up A test load iz placed jr cach andio jack and the Functlon Sclecror Swileh 1s {upned Lo
1lie ALDIO posilion. The geoerator will oow deliver a 400 OO aedio gignal 10 1he ADDTO jacks,
e amplilude of this gudie sizned is conlraled by the AN ML - GITPUT control, The
Yolume canieal of the recsiver under isat shoold be fulty advanced aod (he teat lead from the
black or negative jack connected to the receiver ohpssis  The lead Oom ihe positive or red
tack is then elipped to the :npat @ the audio gutpol stage wand the #enerator gquipul copleol gd-
vanced untid the 400 cvele signal is lward clearly thrag h Lha recaiver speaker, M a pnab-pult
ralpul stpeme s g be dested, Lhe Lest lead should e ciipped (o the inpuf of one audio outpun tube
and the awdis level should ne poted. The tert lend should rhen be rommecied to the grid af the
niher outpot tubhe and the qudin level should he the same as i the fdrst test. If oo sizoal e
heard {rom the speaker, in either case or ifthe outpat niithe push-pady qealiflers differ reatly,
then it may be asswmed that the trouble exdztz in the audlo ow{pul seciion. The nexl step souly
be {0 inject the giznal intoths inpatol the audio amplilioer stage, I this zocclon proves all ripht
the HF rable is thep attached to the soenerator apd pre Duoclion sclecoor Swilcl is plaved in the
ROD, BT position, The weer copductar (HO'W lewd) of the BF cable iv commected ol lhe input
ol the detector stare sad the shield is connecled Ly 1he chassisn The BAND awitch 1g then sct
Lir Lher band covering Lhe 1F freguencs of Lhe radin under tesf mmd the dialils set to this freguency
i ERis dlapge i operating garisfactorily the siemal should oow Do heatd [pom Lhe speaker. Fach
IF stome may he tested in thiz makner, Birsl checkiog Low 2nd IF, (hen the 1t TR TE all tenta
agnrlucted 50 fal pirove satisfactory the roceiver and peneralore sbonld now be agt beotbhe gome
Crequency.  The RE outpul of Lthe ponerator should nose ke ted to rhe input of the mixer stapc.
‘Thlgtest wilp show if b mixer secliom is funcdioming ard also il the jocal osclllator is operalinge
Toe BE outpur of the seocraler is now fed Lo 1he inpir of che BE scage of the reeciver  Fop
receivers uslne o loop woluoes, ceupling is begt achieved Uy ugine a sinvle Loen Loap which s
rlippedro tle Ll cubpe ollhe generator and placed close to che receiver loop. Thiys test = uaed
tra ¢thecd the RE section of Lk receiver and o good conclasteon 9 chie overall pertarmanse of the
receiver nray be {dken

VERNIER SCALE

A terplol soaiv 18 ppacod al lhe Lrp of the plastic poiuter to cpabp e pperalup Lp nobe
the cxact posttion of Lk disl (ar any cevipin frequency, This werm:cr, or auxiliary seale, ghould
NOT he used 1o make trequeney repdings ot to sulb-Mvide frequency catibration morks. Its
furpaese Iz ro oenabile rhe operator to dnd the exucl pogilion 4o Lhe digl for a previowsly uzed
[roeguency. Thiz is g conveniene fzatere sloce We user can make adivstments at a ceortain
irequency, £hill e Signal Generstor frequency to aks othe e adjustments and thon Fetarn oo
the exact divl position necessary o make further sdjustmenta ar the previously uged [requenry

NERHER W[ AMICA VYERMER
YERMER YEFHIFR YwERMER
A0 an

b 52 n ) 2 £
A B C

FIGURE 27

The method of reading g vornler 2cale is illugirated in Fipure 27 and ag pay by ceeq, any
1eading {rotn 40,1 to 409 may be ebyained and 1h, setbing may be recarned to a8 any time. The
reading oo Lhe vernier seale i Figurs 27A is 40, Note that the 2ero oo Lthe vernier plate 15 di=
rectly mmer the 40 o1 the vornlor geale. The readiog on (be vernier soale is Figure 3TB {g 44,1
since the one mark on the veroler plale is direclly over g vernier scale division, Frgure 270
indicales a 1cadlne ol 40 2 beeause the Lwn mackun the verlie? plage is divectly mor 5 vernler
gogle divising
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MAINTENANCE SUGGESTIONS
The PATO S1gnal Generatar should wive long and trouble-free sertice, kowever, occagiomal
mainrenance will glve added lfe snd satisfaction from ehe instiyment. The tubes should Le tegteg
and rhe ourput voltage [room Lhe selenivem rectifier should ke ahout 130 volls 120 plua or minus

20%  The coetrols and switeh conracte shogid be cleaned and quy dust particles should e lown
out of the variahle capacitol

YWHAT TO DO IN CASE OF TRQUELE
b the ares0e ament ERrta b fonetion gloperty, the fdcwng lesks epoud pe made

b Recheck sl wirmgand makc colealn abheconneclions pas e peet prape riy made Inygpe et
pach solder jaint and be sure they ave 2l solid.

d  The torrect valtages arc dleaped on the e hematiss and rheee ghoupd e chegked A
variation of 20% i9 pernuigsible.

% Chuok st raurs gr subpptota fibae thar are Enown oo by oo

4. Chrek adt consiruction visustby for wire olippngs and drope of gomder nhep conld
heoome pedged agalnse, and cauwge shorting of, conlool lermypals, swileh conparts, g

Page 0




PARTS LIST

RESIZI0RS

Parl No Quandily Description

P15-030 1 540 Qe 0% Carbow

P1i-na% | 60 Ohins 1% Carban

R15-/24 1 1K Qhmg 103 Cartan

pli-Gad 1 200 Olos 0% Carlica

P15-G3) | 600 Obme 139 Carben

P13-T%65 1 10K Chima 10°7% Carkan

F13-703 L 22K Ohms 10% Carcen

Pla-73| 1 100K Qs 1065 Cal oun,

Pii-726 [ 4K Dhomos 1S Caron

CAPACITORS

pld 194 1 1 b eenfil, Coreeamie
Trsulited

P16-187 | | 250 puncd v ermile
Ingulalied

P1g-] 45 | D015 patd Crramie Dleg
1.0K wnl.

plg 43 1 S pad, Ce o, iae [1 U

Td-1%3 | A1 MEDL Dual Ceramls
Dier Cupl 10K o

g |24 1 Q2 MELD. 400% Talauap

plE-15a | 1 BUd. 4004 Tubrilar

PLA-233 | Dpal 20 &IEd at 1300
Elecororytie

16 24y 1 Toariakle Capiweisar

CONTROL5-3WITCHES

PiT-21d 1 Sahk S Dl ol wi Sawili;h

B1T-lanD | b 23 Choo Cont—cl

REi-247 | Bawd Zwizeh

p1d 240 | Euactipa §wilkh

TRANSFORMER-COILS

pla 17a | Vonger | Cgus nd ey

A1E-17% | Chuleg

pla-170 | CAY i d Dl

BlE-T7 | B Bard L

pla-132 1 G T Cedl

pla-17g | L' Bangd 2o

pId-11 1 E' Band Coil

pla-15| 1 ' Taand sl

P2l-16d 1 v Band Call L alaped
Lewry wire)

pel o103 4 Spacial Trp Cn| hemuy
wWiri
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Fart Mo

P1a-223 1
Plg-L1v-1
P19-126
%2120

TUBE-LAMPS
Quantity Description
BAITE Tulu
B4 Cub

1
1
1
1

47T M|zl Lamp

Boleminm Ravetificr

SOCKETS-JAGKS-TERMINAL STRIPS

P20 235
Pis |2
pag- 11D
[20e- 118
p20- 0%

=L

P20 195-

=FTI VT -
p20-196
Py -271
PRE-2a0
paz-217
P11-2EL
FlI 2%0

PN 5ET -1
- B
plid-164
20-132
nadb-140

[a3-19TA
P21-2.5
Pad-4pd
p2d-248
S24-3d4
B21-Z |4

P24 261
pag-ph2

F2: B8
P4 125
pad [RO

SBmall Pt Agscmilly
Pllur Lemp dewel
Allipalur T

Labys Conoesios

I®inel Connecler (wlla
grcund leg)

T T Maraature Tube
FTE L

T BinMinialuce Tuhe Sog et
Uliowe [2asiss b puis)

Red Fan dachk

15.80k Pin Jagk

4 Lur Terminas Sce.p
G Tane Termamil Soi
| Lug Tresnioal Strig
Tube £hield L'lip

T i Bhield

KNOBS-GROMMENTS-FEET

L -

L R A T 9

Skarecd Erch

Poliler Bowag

Diial Enob

8" Ruliher GTommgs

Fabbar Feel

HARDWARE

Pughing

4 40 x 14 Serew

4 40 x 150" Zoraw

0-42 % 574" Saerew [os )
Fo32 x 38 Screw.

Eo T PR LT |
SHaw,

B-32 xI B50rew

&-52 x 3714" dlotled Sep
o ranr

AN HI_I.
g 22 Har
Cuyyra] M1



Part No.

P2 d-241
pa4-EaD
P33 215
TE4-175
P2y-26%
2254
Pa3-224
Pa4-203

P2 171
v 184
b 4B

e -170

FARTS LIST iCont,nuad]

HARDWARE tContinued

Quantity Descripiion

I 878 3 Milal b bex onl
T #4 Li:kwppher

15 #+3 Lockwrshior
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