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IMPORTANT II{FORMATION
ABOUT YOUR ORDER

Dear Customer:

The critical shortage of materials may have made necessary a few minor
changes in your order.

If you have purchased your instrument in kit form, you may find that some of
the parts may have slightly different electrical values or may be a little different
in physical appearance.

the operation or the efficiency of your instrument. In fact, most parts substituted
wiII be of better quality and of higher wattage rating - at no increase in price to
you! AII changes are carefully supervised by our engineers. This assures you of
the same high quality of design and performance for which Feiler instruments are
famous throughout the world.

In order to ship your instrument without delay, it may have been necessary for
us to ship your unit less some parts. Any items which were not included with
your shipment are Iisted below. If there*no items Iisted below, your order was
shipped complete with all parts. Lare

We expect to ship any parts listed below in approximately-days. Thank
you for your cooperation.

FEILER ENGINEERING CO.
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RADTO SERVTCE GUIDE AND OSERATTIE ItrISTRIICTIOIIS

THE FEILER ELECTIONIC NSIETHCSCOPES-MODELS TS-5 AND TS-3I.

Your mod.el TS-3 1s E very versetlle rad.lo senvlce lnstrument. In ad,d.i-tlon to the nany uses, descnlbed 1n these lnstructlonsr you v111 flnd
addltlonal appLlcatlons as you use lt 1n your wonk. Slnce the TS-3 ls
a hlgh lmpeda.nce d.ev1ce, lt can be connected, acnoss any polnt 1n alL
radlo sets vithmlnlmum offect. Thus, lt cnn be used.1n the gr1d. or.plate cl-rcult of any stage--antenna, r.f . , L.f . , detectorr or. audlo.
ft nay be used, ln servlc{tg AC/TC, stnelgbt AC, batterX.r.or auto sets
(makes no dlffereoce vhether chcult 1s t.r.f .p or super).

A speclal featune of the TS-3 ls tb,e fact that lt vlLl plck up the s1g-nal as lt noves progresslveLy through the set rlthout the nccesslty of
changlng test leads, turnlng cotrtrols, etc . Just touch probe to desltrod.polnt and slgnal 1s heard. 1n speaker, or phones, or seeu on output meter.

The TS-3 1s d.eslgned, for operatlon fnom 105 to l.zrV.50-50 cycLes A.C.
The power tnansformer ls pnovlded vlth sn elestrosts,tis shleLd to pne-
vent Llne nolse plck-up.

COINROLI AITD JACK,9 (REFER TO PA]TEL OF TITSTRIffEI|T)

turns TS-3 ttof, on ttoff tt. l{ake certaln svltch ls OFFnFffi use.
Pover Srltch,
rrhen unlt 1s

Bq YrIrLU. Swltch €44 RF ldeten -J_qc_k, are provlded to cb,eek for uanodu-
TatAf,E-i'ucE:.-d5lfoffiI ffi Tftoc-d[-6gc111lton of a1l Superhets . Con-
nect a O-1 DC ldlLlla^ueeter to the RF ltleten Jack. Connect the posltlve
lead. to..rlght slde of Jack a.nd, the negetlve lead. to Left s1de. Throv
svltch "on". Read ip n'nplltudo on meter. Langen anp].ltude lnd.lcated
by greater d,1p.

Speaken $vltch, ls provld,ed to slLence speaken vhon headphones are used.
TT a qul6FEEd;lng Job 1s d,es1red., gush -gpeater svltch t-o loff " a.pd slg-nal 1s read on output neten a1so. (See noutput lvteter Jackn beJ.ow) .

flead,phone Jack, ls provld.ed, for head,phone use to glvo naxlrnrm sensltlvltyfn some loealltles end vlth some sets, the slgnaLs plcked up nay be too
veak to hear 1n the loudspeaker uhen probe ls touched. to mlxen grld or
even mlxen plate. fhe uge of beed.phones rr111 th,en .permlt tho slgnal to
be heerd. Any pelr of crystal or magnetlc phones (havr''g an lmped.Ance
of 1000 ohms or more) ney be used.. It ua&es lro d.lfference rhlcb, phone
t1p ls lnserted 1n Left on r'lght phone Jack..

0utput Meter Jack, 1s pr.ovlded, fon connoctlon of en audlo Output Meter,
1ffief1m-d5]delfilt- e uDBn Meter) . If output meter. 1s not avaliabLe you
can use any AC Voltmeter such as tb,at'lncLud,ed. vlth most Volt-0hn-1,11111-
arneters. Set AC Voltneter svltch ge penge vhlch glves d,eshed, meton
deflectloa. ft nakes no d,lfference vhlch meter lead 1s 1trsented. 1n left
or rlght jeck terrnlnal.

Ggla Conlrol, 1s used to vary vol,urae 1n loud.speaker and,/ot headphonos.
Also contnols lndlcatlon on output neter.



€AUTIONI CAUTT0NI (APPLIES TC MODEL 'rS-3 0NLv) TS -3 2.

DO NOT REUOVE OR REPI,ACE TI'BES UNLESS A.C. PLUG TS REMO\TED FROM OUTLET.
EIie-? to
r.ed.uce A.C. hun to a mlrrl-mum. Thls cur.neat ls obtalned through a large
tlme-constant neslstsnce-cap&clty fllter, end a speclal serles bleeder
netvo::k. Removal of a.ny tube (except rectlfler) broaks the serles circult
eauslng a blgh voltege to bulLd up on flla.nent fllten condenser. l.Il:.en
tubes are ageln lnserted, condeaser d.lscbarges lnto flla:nents oaus{ng
tube flLaments to open. lfo avold tube burnouts, remove A.C. plug.

!q r{ryilfi zE_-suu_P I0KUP,

In eome sots you v1L1 aotlce an eudlbLe hum-noduLatlon plus the d.e-
slr€cl slgnal vhen the probe ls touched to the plate of elther the
converter or 1.f. tube. Thls ls due to poor fllterrng ln the pover3
supply of the necelver. Placlng tb,e ear cLose to the recelve:r loud-
speaker wlL1 neveal thls hum rhlch ls not bothersome when standlng
array fnom speeker. To prevent the hum from pesslng through the TS-J
vh1le pennlttlng the slgntrJ. to pass, sIrnply connect the probe th:rough
a .000005 mfd. cerrunlc on rn'log condenger.

SERVICTNG .5)EAD SETSi

Baoloally, tbe procegs of locetl:rg faults la a rad.lo set ls one
of locallzatlon. fbat 19, teets arc made to detenrl-ne rhlch portlon
of tbe aet ney be at fault. The TS-3 ls nn ldeal lnstnrment fon thls
purvpose. We sbsIl see rhy l-n the follorl-ag descrlptlon.

Cl1p tbe groqnd lead_(on the pnobe) to the cbassls of the set. Make
cerial-n tEe -!-speakern svltch 6n rS-l 1s at ttontt end the ttRF Metertt
svltcb 1s uofft Push nPo'wentt svltcf, on [S-J to,ttontt. Touch the probe
to tbe dlode plates of the second d.etector tube (assunlng ve are test-
l.ng a ruperbe!). Tb€ second detector ls usually a dlode-- a tube tme
911drng 1n "Q7". Refer to any tube taa.nusf to locete tbe socket terul-nel correspond{ng to tbe dlode plete. I[or, notale the tunlng d1aI
across lts trevel and try to trrne 1n a slgnaI. (If you ba,ve a slgnal
genenator, connect lt to the a.ntenn"a and tune to L1000 KC. Tune set
to 11000 KC.p a1so. Turcn on moduLatlon ln generaton).

If you hear a stgnal, thls lndlcates that the entlre r.f. and 1.f.
portlon ls vorl.lng. Yotl hrve lror loceIlzed th,e tnoubl,e to the d,etector
aad eud,1o sectlons. Io looete stage tbat 1g dead. touob probe to hot
s1d,e of dlode load, then to grld of eud.lo tube, th,ea to gr1d. of output
atage. Contl:rue on througb set to speaker volce coll uat1l a polnt ls
found at vhlcb, g{gnal dlsappears. (Fe sure to tu:rn up volrrme control
of nedlo .vilren chectsl:rg eud,Lo portlon). By obeekl-ng the oomponents
of the clrcult botveen that portlon of get et rLlch slgnal 1s last heard,
8nd that at rhlch sl.gnaL d,lseppeara, the feulty conponent nay be locat-
ed. Verlfy by cbeolrlng coqponert,t rlth obloneten.

Ilov, let ut ausurae that you dld not b,ear a slgna1 at the d,lod,e plates,
tJrlg lndlssf,sg tliat the r.f., osclllaton, orr 1.f, sectlon of the set
Ls pnobebLy at flnLt. ff Bor flrst check voltege et output of pover
supply vlth a voltmeter. ff thene 1s voLtage et thls polnt, pnoceod by
touchJ.ag probe to tbe 1.f. tube plate and gr.ldi ntxer pJ.ate and grld,
etc., 1oce112{ng the stage at fault as d,escrlbed ebove.
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on checklng oscll-(see othen par.ts of tb,ese lnstructlons for detalls

letor, condensen gsng, antenna coll, 1oop, etc.)
SEN|TT.CTIIG WEAK SEIS

ff e get ls operetllg cor.rectl.y, the slgrrel shouLd, grow gXrqnger pro-
gresslvely as you proceed. fron the aiitenna to th,e output stage uslng
the probe. lfherefore, to flnd, the cguse of weak sets, touch pnobe to
vanlous poLnts ln set a^nd note the voLume level ln the TS-3 speaker.
ff the volume at one polnt ls Lover than at a preceedfng polnt, thepolnt tested. prevlously should be lnvestlgated. Ilt somo 1ocaIltles,
end on some sets, the slgnaL plcked up nay be too weak to heer ln the
loud.speaken vhen the probe 1s touched. to the mlxer gr'ld, or even the
rnlxen plate.lFon these sets, fhst tr.y uslng the phones; ttren 1f neces-
Eery feed, a slgnal genenator lnto the antenna, conD.ectlon to get an aud.-
lbJ.e slgnal. ft should be remembenefl, furthe:r, that the voltage on the
plate of the output tube ls gr.eaten tban the voltage acroF:tF-volce
col1 of the set speaker". Eovovon, the po_qoq 1s nearly the same. Slnce
th,e probe 1s a d.evlce vhlch ls responslFf,o- voltage and not to pover,
the volume v111 be l-ess vlth tb.e pnobe conneeted. to the volce co1l.
Thls ls not the cs.use of a reak set, but 1s a nornal condltlon.

ITVTERMITITEIIT SETS

To lgcate the eause of .en lnternlttent set the process oft'1oca1!za-
ttontr descrlbed r.rnd.er ttDEAD SElStt ls partlculariy helpful. That ls,
the exact stage.r ot group, of parts sbould. be located lrhlch are causlng
the lntennlttent. .Thereforp, the flrst step ls to deteranlne vhether
the fauLt lles ln the ?.f .h.t. sectlonror 1n the det/aud.lo sectlon.
Eoueh pnobe to d.1od.e plates aod Usten to slgrral. Turn radlo set on-
and-off qulckly, Ih.en, uslng en lnsuLated. rod., push agalnst the varlous
goldened corurectlolts. If the lnterrdttent cnn be heard. ln the TS-3,
the trouble l,les 1n the r.f,.r oF 1.f, a.rnpllfLer, or oselllator. To 1o-
cete exact stage, touch pnobe to varj.ous polnts untll lntennlttent ls
Iocated..

In some cases of lntertdttents, the set w111 play for several hours,qnd.
thea cut off. To Locate fault ln these sets, connect probe to pollts
1n..questlon. Tu:rn d.ovn voh:me contr.oL -tn set belng tested. t'Llsten-
ill" on any part of the set und.en test, and proceed. vlth other vork.
You crn then heer that part of set vhlch 1s actlng up.

If e ttgt"p [pnr 110 v. tnangformer, or a ttVerlacn, ls avallable, try
operatl!8 the lntennlttent set at a l1ne voltage of 130 to 150 vo1ts.
Thls v11L, qulte often, cause the questlonable-set tottact upt'even
thougb lt_d.oes not at nonneL llne voltage. 0n euto setsr ot batterysets, addltlonal batter'les should be used. for. the seme purpose.

NOTSE. EI'I{ OR DTSTORTIOII

Touc! probe to vanlous polnts 1:r set beghnlng rlth speaken nnd pro-
ceed'tng torard nntenn€, unt1l nolse, hgn or d.tstortlon ls not heard tn
SlgnsL Tnacen. Investlgate polnt et nhlch fault ve! last-Fldent. To
ilavestlgate, efter feuLty stage has been located., replace tube; then
lneasune voltages end neslsta.rtce values. Nolse ls usua,lly due to faulty
tubes, loose connectlons or nolsy neslstorg. Dlstortlon 1s usually d.ue
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to lnco:rrect volteges, lealry coupJ.llg condensers, shorted by-pass con-
C.ensers r or neslstors rhlch have changed. ln vaLue. Eum ls usualJ.y
caused by defectlve fllten condensens. Check by connectlng a 20 mfd.
electrolyblee 1l parallel rlth co:odenser suspeeted..

oPpN, oR SEoRTED. AIYEENIIA Cofi..S, 0R IOoPS

ff the set useg a J.oopr you nay use the slgr:al from e strong broadcast
statlon fo:r testlng. Touch probe to hot slde of J-oop s.nd turrl dleI of
set to cornect polnt at vhlch the br.oadcast statlon rould nomalJ.y ep-
pear lf set vere operetlng connectLy. Wlth some sets, and. ll some 1o-
calltles, the l-oop may not plck up e strong enough slgnal to be beard..
fn these cases, use a slgnal generator vlth a slxgle trrrn Loop on ltg
output. Loop can be abo-ut 1 f!. 1n dla.Beter made up of I[o. 10 solld
vlrb. Space-loop f:rom 3n to 5n from loop of radlo.-

ff no s1gnal ls heard 1n the SlgpaL Tracer, d.lsconnect 3.oop and test
tr.rnlng condenser vlth ohmneten to neke certaln lt 1.s not shorted.. ff
tunlng cond.enser ls aL1 rlght, the loop 1s elthen opea -or shorted,

If the nadlo uses en alrtenna co1L, tr,rne 1n a strong locaL statlon by
settl4g tun{ng dlel to connect frequency. Touch pnobe to second.a:ry of
antenna co1l; 1f no s1gnaL ls heard, flrst check tlJnlng condenser &8
above. ff 0.K., th1s lndlcates 4.n opon, or shorted. a.ntenne colI.
Check vLth otrnnete:r to vertlfy. In cases vlhere s1gnaI plckup 1s vealc,
use a slgnal generator corulected to the antenna tena1na1.

OP.EN. SEORTED OR I'IfS-II]NED f .F. COfLS

To test second. 1.f. col1, tune dlal to frequency of stnong broadcast
statlon. Touch probe to plates of dlode. ff no s1gnaI ls heerd, but
slgnal ls heard. vhen pr.obe ls toucbed to plate of 1.f. tube, second.ary
of oo11 ls open, shorted on mf s-trrned , Tr5r tunl-ag trlmner eondensen on
1.f. coll; 1? tbene 1s stlLL ao slgnsl, the colI ls open, on shorted..
Check vtth ohmeter to verlfy. fhe prlmary of the ggcolld 1.f. eoll,
ald both wlndlngs of the flrit l.f . Loll, ney be cfr6ic-861l-fn s g'lrn{}g3
r.ay. A slgrral-generator. (tuned to 456 or 465 fC) ney be useq elgo.
ff- you a:re tn a locallty rrhere the slgnaL plckup ls v'ealrr a slgnaL
generato:: 1s recomend.ed..

f . F. AI{D R' F. A.LfGIqI{EM

The T8-3 nay be used 1n place of a volune l.nd1.caton wtren allgtr1a.g a
recelven. Touch probe to hot slde of the audlo vol,r:me control. Ttlrn
volrrne controL !,e n{nlrmrrn so tbat -slgnaL does not come throWb set Loud-
speaker, Tune Ln a-rreak statlon, (or use a slgnal. Bgnerator connected to
tire. converten grld), by Llstenlirg to the output of-S1gnel Tnacer. A veak
statlon should. be used to prevent A.V.C. actlon vhlch teads to keep the
vo}:me constant. Sov proceed. to adJust the ?.f. a.nd. l,f . trlnners for
maxlmum volume. ff you rlsh to deternl-:ee the off-ect of adJust'lng each
trlmner a1one, connelt probe througb a 2 Meg., L/4 vatt neilstor-to the
co1I terrlr-lnsl fon thet partlculer trl-nunen condenser. VarT tnlrtne:r and
Leave at sett{n8 whlch glves loud.est slgnaL
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SEOREED VARIABT.E COIIDEI{SERS

At tlmes a tr.nJng condenser wl-LI verrp and short out cver pant of lts ro-
tatlon. To check, touctr probe to condensen and tune i:r statlons &cross
the d.tal. Shorted sectlon v1lL be lndlcated by d.ee.d spot on dta1. If
statlons are too weakr oF not ave1lab1e at correct fnequencles need.ed,
corurect a slgnal generator to the antenna. It wllL then be necessanry to
set slgnal generator to one frequency, tune ln slgnal., then set to anoth-
er frequency, etc,

POOR SENSTTTVITT OTER PANT OF DTAI', - MISTnACKIIYG

Connect p robe to plate o f mixer t,ube. Set, sl gnal generat,or to f requency
corresponding to portlon of dlal that glves weak sensltlvity. Connect
si. gnal generator to ant,enna of set . Tune set f or Ioudeet sl gnal ln TS-9.
(Probe on plate of mixer t,ube, ) Now connect, probe to the hot slde of var-
iable condenser through a I megham reslst,or or .OO0O05 rnfd. condenaer. Turn
tuning dial f lrst to one slde, and then t,o the ot,her. I f signal lncrea8e6,
f hts indicates mlstracklng and set should be rea llgned. I f senslt,ivlt,y
does not lmprove aft,er reallgnment, bend plates of t,unlng condenser In, or
out, to cet Ioudest slgnal, o. check osclllat,or output, as descrlbed below.

CIIECKING OSCILI,ATOR OUTPIIT

Connect a O-1 D.C. MllLlavrrneter lnto th,e nn,F. Metertr jack. Push "R.F.
- Meterr svitch to 'on" posltion. Touch probe to tthottt sld.e of osclLl-ator

sectlon of tunlng condenser. ff the oscllLaton 1s work{ng, a dlp 1n the
readlng of meter vill be obtalned.. Turte the set acros$ the d1al s1ov1y.
D1p should remaln constant. If tb.ere 1s a Large varlatlon ln oscLllator
output, replace osclllator tuber check voltages on tube, etc.

FA

Tune 1n a strong broadcast statlon. Dlsconnect center Lead of volume con-
trol from grld of audlo tube. Touch pnobe to center lead.. Ve,ry control.
VoLrme should vs,ry smoothly. ffhcontnol ls no1sy, nolse u111 be heard. 1n
output of fS-3 as control ls varled.. To connect, neplace volume control
vlth & new one.

OPEN COUPLING CONDENSENS

To test, d.lsconnect coupllag condenser from grld of tube. Touch probe to
plate of tube to vhlch other end of coupllAg condenser 1s sr.,uooct€d. Tune
1n a radlo statlon. Nov touch pnobe to dlsconnected end of-.condenser. No
slgnal at thls polnt lndlcates thet the condenser ls open.

oPEN, OR SEonfED. AIIDTo AI{D OUtPIrr T&ANSFORMERS

Touch probe to cathod.e sld.e of blas neslstor on output tube. If the resls-
tor hai a by-pass cond.enser, d.lsconnect lt. [une ln a statlon. A slgneI
should. be hea:rd here. Dlsconnect speaker volce co11 from output trensfom-
er. Touch probe to plate of output tube. If slgRe1 1s not heard., or ls
very vesk, eLtber/or both wlndJngs of output tnaJxsfomer sre open, or slort-
ed. ff the set b.Cs a by-pass cond.enser betveen plate of output tube antL
ground, rolnQql6 thls condeaser. rf slgnal then appears, tlr-ts cond.enser 1s
shorted..



SPEAKER DEIECTS - OPEN OR SEORTED VOICE COIL RATTI,ES

,llc z
IL)-r.i

DTSTORTTON

To check speaken for open volce col1, touch probe to secondery of output
trnnsforner. If slgnal ls heard ln TS-3, but not ln radLo speaker, the
volce colI 1s open. To check for s shorted. volce colI, d.lsconnect
radlo speaker fnom output transformer. Touctr probe to transfonner. If
slgna1 1s loud. vhen rad.lo speaker ls removed and. then dlsappeers or 1s
weak, when speaker is connected, voice coir is shorted. usually,
one slde of volce co1l ls ground.ed.. Then the probe cJ.1p load cen Ue
conrtected. to ctrassls, but 1n some sets the volce coll ls not groqnded,
then cllp should, be connected, to one volce coll lead end probe touched.to the'othcr

To check speaker fon rattles and,dlstortlon, conneet pnobe across volce
coll. ff slgnal ls clesr ln TS-3, but c[stortod. or rattles 1n speaker
of set, neplace speaker cone or entlre speaker. Keep set speaker vol-
ume at l.ow level so tha.t slgnal cen be heard. on TS-3,

CHECKTI{G EITU

Touch probe to varlous Bl polnts and. note the aaount of hr-rm. A sllght
anount of hum 1s tolenable, but excesslve hr:n at a.ny polnt lndlcates a,
poon fllter condenser. To check fl1ter coadense:rs, touch p:robe to point.
s,t vhlch condenser ls eonnected. Note hun.-Tlemove cond.enser lead. Er:m
should become much Louden, lf 1t-does not, cond.enger'ls d.efectlve and
should be replaced.

I@E__REPLACEIIEI{TS- The follovlng tubes anre used. tn the TS:3 - Probe tube,
@aln voltage arnprlflen, 1T4 or IL4; Powiloutput tube,
6K6 or 6F6; Rectlfler, 6X5. The pr"obe contalns a mlnlature vacuum tube.
Although deslgned to vlthstand. nornal handHng, d.ropplqg of probe and
uausuellv rough handltns should, be avolded to lnsuro naxlmum tube llfe-
The TS-5A ls iderrtleal to the TS-3 except for the tubes used. lAe trrbes used jn the
ilodel TelA are as follows : Probe tube, 6C4; High gain voltage ampllf ier, 6846; Power
output tube, 6K6 or 6F€; Rectlfler €X5.

The fllalnent of probe tube may be tested vlth any otuaneter. Use hlghreslstsnce scale slnce most Low reslstnnce scales ope:rate wlth largecurrents at lov voJ.tage whlch-aay bunn out the fl1auent. Colnect 6hmteterbetrreen ternlnal llo. 1 of nlnlatune socket(on chassls) and goorrnd.-e
good tube 1s lld,lcated by a J-ov neslstaqce road.lng. (cteck tern. No.4 on TS_BA

ff lt becomes necessary to neplace probe tube, proceed. as follovs:Insert metaL extenslon of probe lnto vlie betveen tlo sma1l pleces ofvood'. Make isertaln tlgt grlp of vlse 1e veLL ba,ck on Lerger boriion of
metaL prod.. Grasp probe hous{ng, aud. gently vork fnom slde-to slde. Thls
v111 loogoa adheslve holdln€ end, d,lsk lnto probe houslng. After front
end' d'lsk 1s J.ooseged., pulI fonward, feodlng- large ;able-nnd. groqnd lea6through holes on baek of probe rrntil tube Is ac6ess1b1e.

6.

FEILER ENGINEERING COUPAI{I 945 WEST GEoRCE STREEI, CHICAG0, 14, ILLINoIS
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