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Part No. 53518 

SPEC IF tCATIONS Al~O INSTRUCTIONS 

Tentative 

MODEL T·3500 I ONOVAC 

E lectro-IJoi ce 
Super !Hgh-Fre·ll!Cncy Dri vet· 

Fig. GENERAL D!rSCRIPTmOtl:·-ihc Electro•Vt)ice Model T35CO IO~VAC S•Jper High
Frequenc'l Dr iver uti 1 izes a net·: n:Gt'lOd of con·,erting electrical energy 
into sound \:.'SVCS in the air, This is <lone by r.Dduiating ~t a~tc!io frcq~cn~ 
cies the ion streem created by a l1igil fn~quency eut·l"en'i: . 111 this ~.,·uy t:;e 
audio cor:1p0rt.::nt r.;; ref ies and compre~!;CS the ~ i 1· at the be se of .o sma l i ~ 
cone•l ike quartz ce11 ~ one end of t~i1ich is free to emit sound t·1wes into 
the listening Area. 

Because no ro:JVing par ts are enpto·iedi the gc~~ci<:: tion cf the (t·equcncie:. 
i c: is designed to rep1·oduce ts accoti1pt;sheci dt·, vi;-:;cally r,o disto:-tic:: 
be~uso i:here is no physical mtiss fo.t· l'!;'l i ch co.-,·cctions ~ra t•:;:~qu!a·ed; d~ 
movement is achieved directl y by t h::! elec~t~:cal signal. 

The ~del 73500 Is produced in t\·.!D asscmbl ics: 'i•e repi"'duce!" ~nci the 
electronics which are joined by ~ fi;~~d length co<":;da1 ceble. 

PURPOSE : .. •The r.ode l T3500 Super Hig;l .. F.-equency Or iver has been c!esigr.ctl for 
the reproduc.ing of signals a bove 3500 cps over an angle of J6o0 t::ith so 
1 ittle dcviaticn from the o r iginal -som·ce as to et lmi nate th~ r-cpvocll:cer ns 
a varlab•e in the sound reproducing choin. l t is intended especially f.~r 
use wi~h maximum quality highwfidclity music systems. 

PHYSICAL AND ELECltHCAl SPECtfiCATIQNS: 

Reaponse 

Polar Pattern 

Input Ybltage fo~ Full Output 

Crossover- Point 

RETMA Sensitivity Rat1ng 

Input lmpedlmce 

Maximum Input Voltage 

Input COnnector • Sc:reld Terminals 

Output 

i500 cps to LlO,OOO cps £. ~- ~b 

16cP DSspersion 

.64 V/16 ohms--95 db at 31 

from f-:orn (A\rarage Output from 
3-500..1.:·0 . 000 :4) 

3500 cps ~/12 db per octave slope 

60 d b 

16 ohms 

3500 cps.. 2V ) foV"· less t~an 
) 

7000 9 5:. LW ) t% RMS distortion 

95 db at 3', over .::ngle of 160° 
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Tubas l .. SUliGA/GB t l·I2AU7, 1-6146 

O.sc . Freq . 

Line Vol t age 1 •5 V A.C., 60 cy 
~$or 125 vo'ts ~/ta;s) 

Power Cons ump t I oft 78 Wart~ 

Po~ 4' Cor d Length 

RF" C~b le Length 

3 ! ~ long . t 7/&' wide 

(utout Ho!e for ;:;.-g. ~JQ"n Behind D~fne 

Ove~s l l Dim ~f Unit 

511 ':lid~ : I? 3/LL•• 'IOI•C\ 1 5 I /2" h igh 

Weight Hoe f t\SS y. 

o _ ~ "r'L'i' Sup;> 1 y 
4 J b:l~ 
'3 J/i: ! t:.,. . 

~ORY OF O?E~T!O~ 

for many yeDts f t nas been the audto englrreer• ~ rl - eam t o deslgq o!l mas~le~!J 
~und rep~ucer . a~ : he des i gn of &!1 pre~ent-clay rep~oducers t he inorti~ 
of the mass Q rega<dles~ how slight~ pteve~ts the exact reproduc t ion of 
sound. espec ial ly in the hlgher order of f requencies above 3 ,000 cycle3. 
Kuny excellent d~slgns h3ve been made wlt~ the me~ses reduced greut ly, but 
the design for t he d lstortion-fG"eEt mss!i1es-: r eproducer had not ~en cach1e'iled 
UPt f 1 the advent of the Mode 1 T 3500 1onovac . The lor.ovac u5es no ~c.nar I eo 1 
o~ IIXIVi ng pBf'ts. lt employs the pr it'ic.p 1e of e le.cr•· •c:a1 potential., acdng 
dlre,tly on ai r to cr~te ~d pre~sures. Tht' g lvei it the extriordtnary 
ability to fol low ~ith complete ident ity the lmpu1se$ of very ~igh fr~quen
cfes incl ud ing trenslent responses . 

Jt Is well know t hat a i r c8n be ion izer:i in a stro!ag electrical fleid. The 
a.l'llOtJalt o f loni.tatlon h in d irect p opor-ti on :o the electr ical fo..-c;e applted; 
as t ne electrical fo(l"'ce is varled r t he tooi zat· to,-, will vary. This prioclple 
i5 errployed in ~h~ Jonovac t o create sound prc~~ures. The electrJ c.a1 fteld 
T~ cr,ated be tweel'\ bro n:t-ta1lrc ele!!'er, ... :; by use of radio freque~c ies . A 
'!.irnp la r f osci Haf~o·· i :) e~rployeti to cn~ale e' ect. ,. ca l force . 'fh l!> o~cnlator 
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Is moduleted by frequencies In the audio end ul trasoni c range. creating 
pressure waves In the air conforming exact ly to the orlglne) sound. 

In figure I is shown t he manner In which the cethode emits tons under the 
stress set up between it and the anode , consist ing of 4 turns of wi re on the 
outside of the cel l. Figure 2 disc loses in simplified form the e lectr ical 
schemaclc consisting of an oscl l lato~·modulator coupled through a coaxial 
linkage to the cel l and horn assembly . 

tn figure 3, a through d . I s deplet ed the sequence which shows t~e direct 
translation of elect r ica l energy into sound energy. Ai r , In the nor,ma l 
stat e , cons is t s of trolecules in a passive cond ition ; in "b11 we see the u.t h
ode causing strai ns in t he air moleculesp resul ti ng flnelly in th~ generat ion 
of ions visibly evidenced by a glovt of vio let and ul tra-violet light, as In 
"c" . In 11d11 we see the condition of t he a rea in the cell; t his Is sto-m as 
a state of stress under 11no s igna111 s i t~tlon wh i eh I s set up by the uMDdu
lated RF . In "e" , as the RF Is modulated by aud io& increased s t ress i s ob
tained as t he RF Is increased and more ions resu ' t ; t his cond itio~ is fo l 
lowed by rareficat ion of t he gas as t he t rough of t he modulated RF wave 
causes a diminution of stress and ions. 

In figu~e 4 Is recap i tulated pictor ia lly t he condit ions of pressure and 
raref ication . In succession this causes sound t o be propagated thro~th tha 
length of t he horn. 

HOW SOUND tS SPREAD UNIFORMl Y THROUGHOUT THE 
ENTIRE LISTENING AREA WiTH THE HODEL T3500 

Elect ro-Voice has been preeminent in t he development of the efficient dif
fract ion principle of wide sound disper sion. The manner in which t he higher 
frequencies are prop£lgated completely throughout the 1 istening area can be 
understood best by referring to figure 5. 

A small sound source ~red to the wavelength tof the sound rad iates energy 
equally in all direct ions, giving perfect coverage. A large horn, in thls 
~se 8 Inches wide , is shown in operation emitting a series of sound waves 
1 Inch f~ crest to crest, a frequency of about 13,000 cps . To observe 
easily how large horns beam the sound p consider the large horn as containing 
many sources SJMller than the wave length . As eech source generates its own 
wave train, ~ see that a succession of pressure waves cause interfere~ce 
patterns at the sides of the horn, cancelling t he pressure and rarefaction 
areas. The area to the front of the horn begins to es~~lt directional plane 
waves, ~ the pressure 1 i nes suggest how these undesl rab le, on axIs waves 
are formed . 

A succeeding diagra:a, for clarity, shows how cancellation occurs between 
just 2 of the sources . The dotted line represents sound from the left 
sour~, and the so 1 J d I i ne Is the wave f rom the right source . It can be seen 
that the distance separating the two sources makes the dotted wave and solid 
wave travel to the r ight side 180° out of phase , cancel l ing vi r tual ly all the 
13,000 cps sound . 
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But In the Diffract ion Horn of the Model T3500, we see that the latera l 
dimens ion of the horn is less than the size of the single source point so 
that cancellation cannot occur, and the 13,000 cps wave train proceeds 
with equal strength in all directions. 

At 15 ,000 cps the dispersion is 1600, at 13,000 cps i n excess of 180°. Ho«
ever, on a fl at baffle or a corner of the room t his is more than the dispe -
ston needed . 

This wide dispersion is vital for full stereo effects, for i t is ~~~dl es
tablished tha t depth and lateralization depend st rong ly or ~he qwii~y of 
the sound resul ting from the last 2 octaves. twill be seen c·early that 
cone tweeters ar.d horns several inches in width 1.o1i1l beam the somd at 10 !<c 
over an angle no more than 15°, alrost di ~ectlv do~m the a)'. ·s . ~hi s beaml g 
wi 11 destroy the benef icial effects of stereo ··eproduction, and c:ause tne 
most obvious ~patiat di s tortions. 

INSTALLATION INSTRCCTIO~l~\ 

For proper ins t allation it is neces&ary to use an Electro-Voi=c ~~el X36, 
3500 cps cross-over net,'IOrk, 101i th an associated l~ode l AT37 I eve l cont~·o 1. 
If an alternative network is used, it must have a 12 db per oct~1c slope, 
sui t able to matching the 16-ohm input im!.Jcdancc of the lonovac. The level 
control must be Cl 16-otun L Pad type, rated at:; l!latts ~ine-w~vc 'fh~'le 
units are Instal led in the usua l manner in accorciance with ~ther acco~pany·· 
ing instructions. 

tMPORTAHT: Care must be taken in the insta l lation to provide th;~ corre~t 
operat ing voltage for the lonovac. The powe'~" ~ro.u1sformer is pro1ided \-sith 
three voltage t~ps . These are for voltages f rom 95-105 volts (G~cen-Biack 
Wi re). 105-115 ,·olts (YeJlo-rnack \lfire). and ll5-125 volts (Red-Hack Wire) . 
The un i t is normally connected to the 115-125 'Jolt tap (117 vol t s nomina l 
Determine your average l ine voltage. ~AKE SURE YOU ARE USING THe CORRECT 
TAP . Power requirements are 50-60 cycles , 75 .·tatts. 

I 

IMPORTANT : Be sure to replace all covers rerr~ved from the lonova~. Al l 
screws must also be replaced for proper op~t ion . This Is impolrtant. 

lt-

Adequate ventilation must be supplied for the Electronic Power Supp l y. 
This should be insta lled in the same manner as a power ampl ifier. l t 
should not be entirely enclosed. 

The length of the coupling cable has been calcula ted by the factory and 
should not be altered . If it is absolutely necessary to lengthen the cable , 
simi lar methods must be employed to calcula te the length, as with a radio 
transmitter antenna. lt is s uggested you writ~ the factory for information 
after you have de termined the additiona l length desired. 

Two mounting brackets ' are provided . These fasten over the chassis, in be
tween the two end covers. lt is suggested thit 'l: t he Electronic Power Supply 
be mounted in a horizontal position in the bot.:orn of the cab inet. 



OPERATING INSTRUCTIONS 

Turn the AC power on . In about 45 seconds, thP, air in the ion-cavity \'lill 
ionize, sett ing up a characteristic _sound c r eated by the breakdown of the 
air. This sound \llill gradually disappeer in !'lllout I minute. The unit will 
be ready for operation within two mfnutet. Thif) time may vary, depending 
on the ambient temperature cond itions. Th!! ti~ Is requ ired to bring the 
ionization to full pO':Jer. 

Adjust the AT37 brtll iance control of the very high frequency channel ~o,· 
p leasing balance. 

In the event of roomentary power interruption, +e 'on ization Nill ext il'l
guish, and wili not be automatically restorecl mtil the unit has had ti me 
to recycle. lt will be necessary to turn t he Jonovac power off for abo~t 
one minute. to alict'.' the thermtll surting compunents to ret urn to their 
starting positions 

If ionization i s e ,.\ingui&hed dur ing ope·~at:io:'l, the cause can be due to 
the following: 

a. Momentary power interrupt ion . 

b . AC povter i i ne not connected to proper vo 1 tage tap. 

c . Extreme line voltage fluctuations, caused by the heavy std-ting 
curr~nts of applian~e~, such as refrigerators, air conditioners, etc. 

d. Defective or improper crossover nct~ ··k, allO'.;~ing strong lo..., 
frequency trans ientz to extinguish the arc {i\ust be 12 ob per oct.;,ve 
slope below 3500 cps.} 

TUNING 

I 
Upon replacement o f major components of the oscillator section. it ,;rili be 
necessary to realign the osci llator. The T-3500 as it comes from the fac
tory has been adjusted and locked at. the optirnt.:m point. To check ·,oJhether or 
not the unit requires a 1 i gnment, connect an osc i lloicope between t1)e screen 
grid and ground of the 6146 oscillator tube. Apply .2 volt rms sitte wave 
at 3500 cycles to the t6-ohm input. if a cle.:ln sine wave is obtained, the 
changing of components has r:ot changed a l i grnre;1t. If a distorted si ne wave 
appears, the follow~ng procedure shoul d be employed: 

Turn the tuning s crew in the counter-clockwise position until the tuning 
plate of the condenser is at an angle . The waveform on the oscilloscope 
should be very distorted and small in size . Turn the tuning screw in the 
clockwise posi t ion slowly while observing the ~crcen of the oscilloscope~ 
The waveform should increase in size until a· p~~k is reached. This peak 
will be slightly distorted , and is not the proper place for tuning. Con
tinue turning the scre~~. and the wave form \>~i 1· dc(:rease sl ightly in size , 
but will assume a perfect shape. Juo;t at the r~ i nt where the distortion di s
appears is the correct alignment point. 
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FIELO SER'!I CE INFORK!\TION 

If upon applicatio" o:· po~·:er, ard after<:. r·casonable length of time , the 
lorovac falls to iori!e, the follm-1ing checks should be nmde: 

Make certain th~t the tube fil~~~ntr. are opera~ing. 

Turn the unit off, aor:: a llci'J to coo I fcf" t\,'0 ra =nut2$. This wi 1l <•llo,, the 
therQ'Ia} c:>m;:oncn#~~ tc rcc·.-ctc. At the end of th!s time. reapp y pov:er. 
1 f the ur. it st i 1 i f2 i Is to ionize. rroke the fo llow·i ng ;necks: 

1. REJTOve the pll;g but(;O:l lo·~<lted on th~: bottom co•!er of the clec~ .. onics 
as:;e·nbly. Take a ~r.ccde:'l bild ~cr.cil and try t:> dral! an RF arc frO'r.'l oe 
adjusiment. SCIO'.'I l~G'd irn;r;ediately belCl\11 the phtg button. This i~ done 
by touching the le<:d of the penc i I to thn scrc·.1 and rerrov i ng it s 1 i ght 1 y 
An arc \4i11 indicete that the oscillate; is in operation. Be careful oot 
to touc,., the r.~tal _!-- ss is durln~ t.r.c tc!..t. t·7 lt is impossioie to obtain 
an RF c.r c, renY)'JC i:h.:- fou,· cap nu\-.; ~nd f he c~·,er located at the s~rre end 
as the c.<~bl~ cono~ct··-. Chec:~ i'c see th.:1t tl1c: fi!~:r;Znt a-~= the £.11•5 oscil· 
la o.- tube i:. opei"ati g. Substitute tub~~ for thos~ in the u"lit <md check. 
for os;eration. Be 'i~·. e ~1nd replace tr11~ cover c):<!ctly as found, as these 
things affect th~ ~u~in~ of the oscl1l~~or. For prop~r o~eration 311 
covers must ~c in p:a~eo 

2.. Rerro\e the bo" c~ co..,er ard cn~ck vo't<:lges as indic.;:tcd on the schem.atl:: 
diagram. If the sc,·c~~o grid voitare of l·he 6!.:;6 osci llator tube is o~f. 
check the l2i\U7 ci ctlit componerts. 1~ecall:-.e trnse determine screen voltage. 
Replace ~efective c~~po~ents and rcpiacc the bottoo cover. 

3. If it is possii~!~ t.o obtniP an !tF t:rt:, indicnting t;hi'lt: tt-e O:icillntor 
is operating, check the coupling cable to the :10rn a!>sembly fo1' loose con
nections . If these ~?pear normal, luok ;~the thr~~t of the horn for the 
protective screen. ir.dic~ting that the lonovac ceil is in place. If the 
c e l l is not in piece, rerrove the left-h&r.d ,side cover as viewed f""om the 
front of the horl' . Tilis is accomplished by re.~ving the E-V decal located 
in the lovrer center . After the decal is reiToved, loosen the scre\·,• located 
underneath a few tur;'ls. Tap l ightly on t:he scic"l· This will ceuse the 
si de covers-to open s1 ightlyo A scre~-1 dr iver can be inserted in the gap 
between the side cove'" and the horP, and the side cover pried off, 

Once the side cover is off, check to see th~t the Conovac cell and point 
a re i n place. Make sure that all connections are intact. The l ead pencil 
test can be made on the terminals of the cell and it should be possible to 
draw an RF arc . r.;o~c: be careful not to touch the metal chassis during 
thfs test as discomfort~ but li ttle harm will result.) 

If these checks do ro.ot disclose the trouble, i · \"ill be necessary to return 
ooth assemblies to th~ Electro-Voice Repair Pepartment. 
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1" LIST OF ELECTRICAL PARTS 
( 

LEGEND DESCRIPTION QIJTV PART NO . 

Cl Capacitor Tank & Coupling 1 115-1358 
C2 11 .01 HFD IOOOV. 1 199-l 007-103 
C3 11 20 11 6oov. 2 199-2060-206 
C4 11 • OJ 11 60ov. J 193~038-1 03 

Ll tnductor Primary 95-22 
L2 11 Secondary 195-23 
PLI Cord-Power 200-138 
Vl Electron Tuoo 12AU7 262-12AU7 
V2 11 11 Su4GA/G8 262-5U4GAGB 
V3 11 11 6146 262-6146 
Fl Fuse - Sloblo KDL•2 2 AMP. 32!>-010·0200 
Sl Connector - RF 597-102 

RI Resistor lOO:( OHH 1 \v. l 60'J-0116-t04 
R2 11 120 K OHH 11 1 600-0116-124 
R3 11 15K 11 11 1 600-0116-153 
R4 11 560C " 11 I 60IJ-0116 .. 562 
RS 11 331' 11 11 I 600-0116-333 
R6 11 350 11 7 \~. 1 600-9037 
R7 11 lO OHH SPL. 1"herma 1 2. 600-9o40 
R8 11 l~]OO OHM ! w. 1 Go0-0116-472 ( 

' 
Bl Termt na 1 Strip 1 703-259 
Tl Trans former - Input I 710-32 
T2 11 - Power 1 710-4125 
FLI lnductor Bi nF Filter I 115-1359 
FL2 11 F i 1. RF 11 2 115-1360 
FL3 11 Screen 11 1 I 115-1361 

CE Cell - VYCOR 115-1354 
L3 lnductor Primary 195-21 
t4 11 Secondary 195-25 
Pl2 Cable .. RF 200-136 
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