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PROPRIEZTARY NOTICE

The Hill Type 1l technology is covered by patents but, Iin
idition, there is proprietary information contained throughout
1iz manual. Therefore, the manual in part or entirety is nort to

=

reproduced or shown to any¢ne outside the repair organizatiom.

o T

.50, all technical decails contained herein are not to be verbally
otherwise disclosed rCo anyone outside your organizartion, unless

leased by Plasmatronics in the form of non-restrictaed printed l

ther:




Apr T4 08 10188 Emmaca Prantss nc p.17

SECTION A. FOREWAED

) COFE
The Hill Twpe 1 has been modularized te permitc fast field

pair, which most often regquires that the problem be isclated to a
rticular circuit board and that the board he exchanged with a
placement. FPlasmatronics will then be happy to exchanpge good
ards for damaged cones. Wz recommend that the distributor purchase
repair kit consisting of all likely compenent and board replacemants

order to save shipping time to the factory. The factory can then
place all defective compeonents, free under warranteed concditcilons, !
t later without causing customer's inconvenience. In some cases,

2 distributor may feel competent to repair obwvious board problems

Ha

save shippping inconvenience and expense, at his opticu. This
nual should previde encugh information to make this pessible butr

do not want te inconvenience sur distributors more than absolucely
cessary and urge them simply to exchange bad boards.

The manual covers field repair of the main speaker uniics and
rlains ecalibracion procedures intermal teo the interface but does
‘£ cover iInterface repair. 3ecause of its small size and sase of
Aipoment coupled with ics relacively complex and difficulr to £ield
:Twice circulrry, we fZeel that ir is simplest for the distributor
' exchange the encire umit with the factory as though it were a
.zcult board. Norte thar an entirze interface is included in each
:pair kit. The distributor may wish to field repair the interface

t cases where @ broken commection may be easlly spoited, or vacuum

Py
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*ubes or L.E.D.'s need replacement. A quick check for this type of

sovious problem 15 recomrendad.

\-2 USE OF THIS MANUAL

Field engineers should thoroughly read first the Owner's Manual

e

and second the entire Repair Manual to gain general background infor-
nation prier to attempting any form of service. This is particularly
lmportant since service could be quite dangerous unlass the 1
individual is well acguainted with the entire system. Once Chis i
Iamiliarity is gained, the engineer may refer directly to the ]
ietailed description in Secticm D.
Field service personnel are invited to commumicate directly with

*lasmazronics personnel on any matters where addicional guidance
10t found in the manual would be helpful. We at Plasmatronics are
iager 2o assist In any way pessible and want to.knsw about any

recurring problems so that corrective design improvements can be -
l1ada where appropriate and ektended 2s field modificaticons where
lecessary. We feel most of the ''shakedown'" for this product is
vehind us, but will always strive to meske it more raliable wherever :

o s oF - 1
rossible. Your cooperation and understanding in this area will be 1

ireatly appreclatcted.




SECTION B, GENERAL WARNINGS AND
INTERLOCK DEFEAT FPROCZDURES

3-1 PERSONAL QUALIFICATIONS

For most domestic dealers, Plasmatronics prefers to personally
handle all but the sirplest repair situations. The distributor
will have well gualified engineers (or equivalent level people)
requirecd to service this complex and unusual eguipment. The
distributor should take care that only such people work om this
product and that they are thoroughly familiar wicth the contents
of this mancal. Any guestions they have will be gladly answered

oy the staff of Plasmatronics.

™
i
(]

ELECTRICAL HAZARDS

Extremely lethal veltapes and currents exist within the
plasma driver electronics and should be serviced by individu=sls
well fanilias with such hazards. In addition to using the
appropriate standard orazctigces, we particularly call attention to
certain relevant procedures.

1) Be sure that the power cord is disconnected and that the
high wolrage capacitors mounted to the upper deck are discharged
before contzacting any circuits.

2) The service personnel should be intimately familiar with the

location of all dangerous eleetrizal cireuics and be aware thar high
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voltage can ""jump' to nearby objects without making povsical contact.
Locations of the most dangerous 2reas are summarized as follows
(please refer to Figures 5, 5 and 7).

a) the diode rectifier section of the control board, Figure 5a.

L) the two terminal boards attached te the main power
transformer, Figure 5¢.

c) connections undernearch the upper deck of the main chassis,
particularly the high voltage filter capaciter terminals and power
resistors (Figure 7a).

d) most conductors connected to the power amplifier board,
inecluding 100 watt power resistors and anode connectors (Figure 7).

e) upper aud lower brass rtubes which conduct helium inco the

-

plasma chambher (Figure 6hb),

£} turn-on relay and nearby terminal strip on the rear right
hand comer of the upper deck, main chassis (Figure 5a).
When ims:alling tubes, care should be taken net te farce the

power resistor under the upper deck near ro the chassis.

B~3 HIGH PRESSURE CGAS HAZARDS

Aside from electrical hazards,the high pressure gas containers

ais0 demand proper zespecr. They should never be left standing and

3 i . i : :
wmedpped.  This is because i€ they fall over and =he walve is broken,
S : - . - o 3

¥ take off like rocketships due te the high pressure of escaping

gas !

B thar : s 3 ok
€ sure that only helium gas is used. Norte rchar while standard

thread connections ars used to prevent inacvertant ass of a

aangeTous gas, these standards are not wtmiversal world-wide,
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Outseide of the United S5tates such inadvertant substicuetion may hbe

possible.

B-4 HOW TO DEFEAT INTERLOCKS

Occasionally, as with all electronic equipment, intermal
diagnosis or adjustment must be made during cperation so that it
will be necessary to defeat,interlocks, Having made sure to heed
the foregoing remarks on safety and personal qualificacicons (A-3 and
A-4), interlocks may be defeaced when necessary as follows:

To defeat the low tank interlock wedge a light, flat object such

as a tongue depressor between the microswitch and the plimger on the
prassure swltch body (see Figure 6a). Depressing the microswitch
will simulate a full tank. Warning! Never allow a plasma to axist
without sufficient helium flow a5 this will destroy the electrodes.

The back screen interlock may be defeated by taping the switch

shut,

B-5 LIARBILITY NOTICE

Lf the instzuctions are carefully followed by knowledgeable
T

people there should be no accidents. But pleases note that Plasmatrenics

assumes no liabilicy for injuries or damage resulting from working

cn the Hill Type 1 Plasma Speaker System.
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ECTION C. ARCHITECTURAL FAMILIARITY

A general explanation of the basie system fumetions and

location descriptions are presented in this sectiom.

C-1 INTERFACE

Although we are not mreating the interface as generally field
serviceable at this time, ifs brief functilional description will be
glven as impeortant background. Refer please to Figure 1. The
interface accepts the audic signal from the users preamplifier into
irs inrernal active midrange to plasma crossover network. The low
frequency signals are routed to the users external bass power
arplifier and the amplified signal back to the interface where it
may be sampled by the high-low comparison circuit and delivered to
the bass section of the speaker through the braid part of the triax
interconnection cables. Within the main cabinets is located
additional passive crossover clrcuitry which controls the woofer to
low mid-driver slopes as well as the mid-driver upper tollolf.
Meanwhile, the high frequency cutput of the interface creossover 1ls
routed into an intermediate vacuum tube Class A amplifier and cathode
follower which serves as the driver stage for the "finsl" current
regulating amplifier circuits located in the main speaker chassis,
The center conductor of the triax provides the link bertween cthese
twa stages. Figh freguency cable losses are eliminated by driving

the ceble wicth a high level, low impedance signal.

In addition to the high frequency signals, a DC voltage is also
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mpressed on the center conductor of each triax by the interface
vhich causes the main speaker chassis teo energize when the interface
is turned on.

The interface also contains a balamze cireuit which
iifferentially compares the high and low frequenecy component amplitudes
>f an internally generated complex signal after passing through
amplifiers and crossovar cir;uits. These c¢circuirs are calibrated
is explained in Section E so that che differential output of this
circuit indicares a nmull on twe L.E.D.'s when the biamplified system
is balanced. The remaining interface circuitry includes LED-VU meter
electronics, optional 1000 ecycle crossover, a o000 wolt power supply
for the vacuum tube cireuitry and a +15 volr pewer supply for the

salid state ecircuitry.

C-2 MAIN CHASSIS

The basic systems which are located cn the main chassis include:
1) A curn-on relay and drive circuit,
2) Safaty interlock circwit, including tanwk pressure sensor,
3) 3500 volt high voltage power supply,
4} Plasma driver,
5) Start-up and purge gas control circuir,
6) Five parallel wvacuum tube plasmz current control
amplifiers.
7) Screen grid, bias and filament supmnlies,

8) Mechanic¢al helium gzas flow control asseubly.

r;.J

or ease of understanding we have provided cthree levels of

complexity in diagrawing these components and their interrelationships
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to sach other. Tc gzt a basic wunderstanding of how the above systems
interact, refar to Figure 2. A short descriptiicn of what havppens
when the wmit is turned on will help te gulde this understanding:
4 separate turn-on circulrc is continucusly powered in a standby
mode. Upon Teceipt of a turn-om signal provided by the interface,
this circuirt engages a turn-on relay which, in turn, supplies the
main power Co the syscem.” Either low gas pressure or broken
electrical incerlock can interrupt this cturmm-on. Upon relay closure,
the main helium gas flow wvalve is opened and high veltage is applied
te the plasma unic. However, the discharge will not strike without
purging the svsten with additional helium. This additional purge to
start the plasma is held off by a delay circuit until the tubes have
had & chance te warmo up. The addicional snurge is then shut off by
a circuirc which senses thar both wvolrage and curtent characteristics
cf the plasma are nermal, indicating successful completion of the
SLart cyele.

To get a more detalled understanding, please refer now o
Figure 3, which shows s5£ill in block form more intricacy.
You will note that thetre are five parallel vecuum tube circuits
which concral and modulate che respective currants apolied o five
gas disecnarge catheodces. These arec single-ended €lass A currant
regulator amplifiers 2ll driven froo the center of cthe
rriax cable connecting ro the vacuvrm tube ¢iTtcuit located in the
interface. (The DC turn-on sipgnal is decoupled via capacitors Irom

the five parallel outpur stages.) Ezch of these five circuics has an

assoclated bias conirel plasma current wercer and fuse located on the

13
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front panel, Helium is supplied to each of the electrodes from a

mechanical gas control assembly for which detailed description will
be given in Sectiocn D-3.

The level of detail presented in Figure 3 in combinatiom with
descriptions found in Section D should prove most convenient to

handle most vepalr situarcions, particularly if replacement circuit

boards are on hand as we recoumend. However, if the problem is

unusually complex or vou are not able to simply switch a beoard, you
may wish to refer to Figure 4 for detailed schematic information.

Section D will outline details of operation and location of each

for

subsystem togerther with listings of possible problsos and cures
eaclhh subsystem.
Figuraes 53, 5 and 7 may be consulted te locare components,

subsystems and hazardous areas.

Pl
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Gas Control Component Locatlions

[
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ZATERNAL SYSTEMS ALD THEZIR PAOS5IELZ
FAILURE MODES

In order te locate componeéenkts discussed throughout Section D,
plesse refer to Tigures 5, &, & 7 of the proceafing geciion.
D-1a POWER SUPPLY DESCRIPTION

-

c power supplies, four of which are derived

f'n

There are five bas

Ak}

from the three secoadaries of rhe power transformer and the fifth
from the secondary of the turn-on transiormer.

1} The turn-on transformer is connected through the nain fuse
directly to the line and is thus powered as long as the speaker is
pluszed in. The 2] wvolt AC secoandary is recrified withi a full wave
bridre and filtered wizch g 50 uf capacitoco, Zis DC supply 1f rouced
o the pressure switch where, depending on pressure sensed, Che power
is sent either to the "'lew tank" light or Ze the safety interlock.

Lf the interiock 1s glosed, the power is sent to the coil of the
power relay {(see Figure 3). If a turn-on signzal is present, the
relay drive transistor pulls current through the ceil to growumd,

The relay closes and power is sent to the power transforver.

2} The high voltage winding of che power zransformer is rectified
[ Dy o g - = - . 7 g ..
ChTos 4 dlodes located on the control board and filtered with two

4 uf, 4dV capacitors and one b ljearv echcke in a PI filter
coniizuration, This DC high potential voliare i3 sent

paeint, beth te the contral board for se = enc, through a 1080 cohm,

T
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1) Tnere are two 130 wolt AC windings- cne which supaolies powser
zo che fan and negative bias supply, and the other which 15 the

i~
]
u
[#]
P

posicive screen grid supply (sees "main chassis” diagram,
The AC frow these windings is recrified and filrered by rwo separats

full wave bridse Silter cap cirsults locared on the plasma amplifier

board. ”

4) The 6.3 wvolt AZ winding is two supplies in one. It supplies
'_LJE '_"":Ie “""\m.‘-' = 1 & ¥ — 53 FL g A &g o o i
oty £ filamencs and, after half wave rectification and fi_TarTing,
supplies che contzel board circuits with spproximacely £7 wolts.

The rTectifiers used are located on the controel board (see Figures

and the 10,000 uf capacitors are located under the top deck near the
power relay. The LM 324 IC rzceives the positive and negative 7 wolt
supply while the logic circuics receive a

Irom the same source. The purge drive cirzuit also uses unregulzted

suzply solenoid uses power from the negative supply.

D-1B LIKELY SQLUTIONS TO POWER SUPPLY RELATEID PRCELEZMS

Solutions are listed in order of probability.
1) Problem: a2 sign of activicy.

a}) check plug

b) check incterface

@) csheck audia cable and corceccar

di chack back screen ince-loe
2} check tank pressura

£} check nmain fuse

o
25
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2y Problem: :trazasformer hums but has no "power’, mo "purge"
and no filaments,
2) check 20 amp fuse (see Problem #4i)
i) Problem: blows main fuse located on front panel.
&) wrong fuse
b) badé high voltage dicde string on control board
e)] wreong ~ransformer line tap {(see Section E)
d) 100 onm, 50 watt resistor shorting o underside of chassis
top deck (see Figure 7).
e} bad high voltage wire connections or shart {wacch for arc)
) bad transfoomer, cepacitor or choke
gy metal fragment on F.A. boards
%) Problem: blows 20 azp fuse Iocated om transform=r block.
a) bad rubes
b} loose metal on foll of P.A. board
c) bad contrel board filter caps
dl bad control board
el shorted solencid coil
3) Problem: hlows 0.2 amp fuse located en “rans ozmer block.
a} bad tube(s) on P.A. board®
b} shorted fan on underside of P.A. board*®
¢} shorted 2.23 Kohm, 5 watt resistor on underside of P.A.

board=*

d) shoxted 100 ¥ohm, % watt resistsr sn underside of P.A. Dgarcd=

2) shorted recrifier bridge(s) on umderside of P.A. board*

f) shorted filter caps on underside cof 2.4, board®

* See also Sectiosn N-4

. broblems related tg power gmplifier board.
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6) Precblem: .ioticeable hum from plasma.

at incerface andfor users eleccronics

b) bad high volcage svupply component
£) bad bias filcer capacitars ont P.A. boards
d) bad power transformer

J-24 GAS PURGE CIRCUITRY DESCRIPTION

In order to stars the plasma, an addizional burse of helium must

1

pea Injected into the plasma chamber. To inject this extra purge gas,
a salenoid is used to bypass the front panel £flow control. A nsedle

valve upstream froam this solenpid controls the purge flow rate (ses
Figure 6~3). The purge process begins after a tube warm up perioad

and ends when proper plasma voltage and curren:z flow condizions are
sensed. This process is accomplished zs follows: After anm inicial
delay of approximately 25 seconds a tiny fraction of the nigh veliage
supply provided by a resistance divider is. compared-to a reference
voltage. A second ?Dltagé measured across the 75 ohm, 8 watt resistor

is proportiocnal to the plasma current. This voltage is alsc compsred

s

to the reference wvolcage.if either sensed woltage is greater than or

aa

egqual to che reference, the comparactcr will ourtput a logical O The

vutputs of these compararosrs are fed to an Exclusive OR Gate. 1E
elither ane of the cotparator's ourputs is logical 1, while the cthex
, then the exclusive OR Garte will cutput 2 logical 1 (purgel.

his oufpur drives a transistcer which drives a power transistor which,

-

in curn, drives che purge sclencid and the "puzge” indicator.

Flgure 8 shows the senuence of é&vents f-om speaker Curn-on So Dlasm

fa

stabilicy.

-

to

H

The top graph of Figure 8 shows the high voltage mon
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signal. Nexr shown 1s the logical output of the voltage comparator.
Sote that for the firsz 25 seccnds after turn-on, cthe comparator does
o show that high wvoliage is present, 15 is because a delav

device, which is part of the high wvoltage sensor, k

]
k]

a0 e comparatcor

rk
[

from knowing that high wvoltapge is presen:t for this me peciod.

after 25 seconds, the tubes should be sufficlently warmed up and can
aow be expected to draw currenz. The third graph from the top shows
that the actusl current drawm iz slowly rising with tube warm up. At
this time, the conditions are mer for purging, i.e. the rcurrent
cosparator output s logical 1 from the beglaning (fourcth graph from
the top, Figure # )} and the voltage comparator goes ta a logleal 0.

The purpe "ecommand" can be seen af the EZxclusive QR Gare outrput

1
Ao
H
]
=y
it

raca from the Zop, Figure B ) and is seen —o follow the ocutput
of the current comparator. Whenewver the current sencsed ¢rosses below
the threshold set by the reference voltage (5 volts, thicd graph freom
the top, Figure 8) the system then purges. The svstem will purge
intermittenrly wmeil the tubes are stable {starrc-up complete} at

which time it no longer affects the system. Please mote oa the Ezaph

that when music is playing very loud, the referenne can be crossed

very briefly- long enough To light the purge indicasor but net long
2NCcuUzZh Co open the purze coil. This 15 a normal and accencable

condicion. The currenc ssnsor sums all Sive plasma currents, rherefore

onge chennel eoculsd z2ad low currenc and lowill nor cri
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D23 GAS PURGE CIRCUITRY PROSLEMS AND SQLUTION

Malfimerion of econtrol circults are most likely due cto low
line voltage, As mentioned earlier, proper transformex tap
selection is iwportaat. Please check your line veltage and refer
to Sescrien E. 1€ it is determined that the problem is due to some
cireuis on ~he control beard irself, then the guickest solution
(and the most satisfactory for the customer) is to sirmply replace
the board as follows:

First, be sure that the speaker has been unpluegged for ar least
ten minutes prior to taking the back screen off and, in addition, it
i5 good practice t3 make sure the high wolrage capacitors are tortally
discharped. Referring to Figures5A & 3, wmplug the cwo ¥ pin D
connecters, the five high wvoltage connectors to the lef:z, and the
white & pin comnectior to the right on the control bozrd. Hext, on
the right side of the board, removae the 4-40 serew and locknut
leaving the L' bracket in place on the chassis. On the lefr side
, Temove this brzcket from the chassis lesaving it
attached to its board. This will rTeguire rthat a proper size liex
wranch and mut wreneh be used above and below the uopper deck,
respectivelv. The control board can now be removed, WOTE: alwzys
tlean the pins and sockets with contaet cleaner.

Below is a list of syvoptoms and causes which will help decermine
1% control circuirry is ar Ffault.

1} Preoblem; purge light on, will not strike.

i) vcontfaminated helium gas

) bias pots not adjusted correcrtly (see Owner's manual)
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LVl

puzgze walve out of adiustiment (sea eztion T

gl ;AR zas wvalwve not cpen (see Seatlionli }

el Twear" ruhes
) nlown fuses

2) Problem: purge light off, will no: szrike (even when manually

purzed) i

a) blown 20 acp fuse on meain transiomer

b) bad cennecztion to control boazd (2 pin)

g) rransiscor C11 sho-ted te heat sink Cla on control beard

<3 bad diades (see concrol board pictuze with
5.3 rectifiars)

3) Prcblem: purge light works only whan manually purged-

strikes plzsma.

v id

[

J

o} Lad I.C.'s on control board

1

4

.

connection- Hign voltage 23 {ses Fisurela )
«} Protlem: 3ezzing soleneid zopil (if buzzing is continuous,
then on-cff solenoid colil, if buzzing occurs with purge, then purge
solenoid coll),

a) bad low veolcaze caps mider top deck, ¥izht side

=) bad conrtral beard comneccion 2 pind

D-2a GAS MECHANICAL SYSTEM SESCRIPTION

The plasma speaker with its zas svstenw can pe comparsd to an

automenile., It has a gas tank, gas gauge with a low IZank warning

= 2

device, a valve which zllows gas to flow, a device which can alrter

the gas minture {carburetcr) and a choke wnich enriches cthe mixture

25
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for cold starts. QFf gourse the difference is thart the plaswma does
not actuslly burn any gas., FPlease refer to Figure 9. The gas bank

(¥

ontains puve helium at a pressdre of approximately 2000 p=i (pounds
per square inch). Through the valve on tep of this tank, gas is fed
to the regulator which displavs pressure inside the tank and reduces
it from 2000 psi to about 50 psi (adjustable) at the coutlet. Here
the pressure is sensed by a pressure switch which gverzides all
sysrems and shuts the power off should the tank get low on gas. (This

prevents the possibilicy of plasma electrode burm-up should the tank

rm out}., The 50 psi gas is held back in this section of piping by
the helium supply solenoid valve. When the speaker is con, this wvalwve
opens sending helium directly to the flow meter and countrol wvalwve

where the helium flow o the 2lasma chasber is controlled. If che
purgze valve is opened, gas may also flow through the purge flow wvalve
and bypass the flowmecter altogether, The helium from both scources
flows into the distribucion manifold where ir is diverrted to the six
hollow electrodes in the plasma chamber., Please nore that the gas
system, up to and incliuding the distribucion manifold, is safe to

touch. However, the hollow metal electrode pipes should be aveided

-

as they carry lethal vcolrage: (see Figure 63).

Wafningi Please Tefer to remarks on safety considerations in
Section B3 regarding high pressure gas.

Gas leakaze cen ceocur for Jdifferant reasons with different
svyaptoz=s as ouclined im Part 2 of this section. This exisctance

of a majer leak may be guickly verified as follows: With the

system turned off, open and then clese the main tank valve

28
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on top of the heliuvm gz2s bozstle This traps a4 stali guanticy
mressure gas within the regulater assemblv. aAn hour (or

£

-

m

r the wvalve has been c¢lonsed, observe the

[

rozulator pressure

vou again open the ran< valwve. The pressure change sheuld

{an acceptable leak rare under tnesz conrditions

/nt when the i.

i),

helium tank is near full,

e. pressurized to

=
Lo Ly

tests irndicare a leak, it mey be located by applving

211 nearby connecting joinzs con the =as cancrol

fu

o

Sosp bubboles will indicate gas leawasze. bDe sura

ection Zrom the repulator o the tank. Lememopesr that

'
11

cpen cank valwve when in cause a leak sin

desg 3

igned to =2=al against zn Q" rimg sea: in bozh fully
fFully closed positions,
mavy e lost rapidly 1f the heliuvm supoly wvalwe fails te

This can be caused by small netal particles holding the

gat awav Irom the gas exhaust cong inside che valwe,
ead che wvalve maintcenance instruccions {(sce Appendix I
:Te the walve parzts are clean shonld a leak be evident

=

warerT)

nsrtruck

DUT. 13T OF FO5S5I5LE PROBLEMS ARD CAUSES
droblem: leaus (zauge drops too fast when bottle walwe is shuz)
+3 chegk tipntness of repulacor to borttle.
2} check 21! joints up to helium supply solencid (use soapwy
) ckheck helium supply solenold for sesl (see paintenance

lons)

P



2) Problem: uses too much gas (but gauge deoesn't drop when rtank

2lve is cleosed).

L

chesk Elow

fo

o) check tightness of all flex cube joints
c) check for tears in flex zubes

d} check rubing cemnections to distribution manifold

3) Problem: spaaker turas on until purge, then eoscillates on and
I concinually.

a}) pressure adjustment needed {(see Seccion E)
b) oressure switch needs adiusting or is faulcy (see Secticn T)
4) Problem: will not strike plasma, purge light on

a) see Section O

(%]

b)Y concamninazed gas: TTY switching canks

D-4  PLASMA AMP BOARD

%

b

1

) Ciceuirt Desecristion: The removahle P.A. boaxd is located
o the lower deck af t-e main chassis as shown in Tigure 7. The

~E
corponents which occusy this bozrd are encircled with z dotted line

on the schemazic of Figure 3 and a-e comprised of a negatiwve bl:as
supply, a posicive screen grid supply, and five perallel wacuum tube
cutpur stages which control and modulate plaswma currents. These are

ia
single encded Clazss A amplifisers for which the plasma forms ditect

loads. Thus, the waste energy normally asscociaced with Class A
cperation is now hammessed to maintain the plasma. There is associated

with ezch stage a hias contral, an over currenI senscr and a

4y
G
il

respegetively, all located on the Zront parel.

Anothey acplifier comonent which is not located on the P.A,

board is a 10 watc, 75 ohm cathode resiscor common to ell five rubes
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This is located on the control board since it also provides a plasmsa
current reference to the purge control circuits.
The overcurrent negn lamps sense voltages desveloped across a

10 watrt, 1.75 Kohm resistor in the plare eirculc cf each output

stage, respeccively, Thess resisters are located on the wmderside
of the P.A. board. In the event that the screen grid of a driver

tube becomes shorted to the plate, this resistor and/or the 100 watc
power vesistor on top of the P.A. board may become damaged (see
listings balow}. This is the only likely inceractive, mulciple
failure type problem since all others should be protected against by

the £ronc panel fuses.

u

I

-
]

n

zht flickering of the necn lamps durinsz reproduction of high
level sound is simply an artifact of the circuitry and not = sign of
calfunction or clipping. Thesz neon lamps should be recognized as
overcurrent indicators only during periads ¢f low (eor no) audio
Teproditetion.

As with the ceontrol boafd, problems with the P.A. bozrd
are best rveredied by replacement of the whole board.
First, make sure that the spezker is unplugged and has begen for ac
least ten minutes! Texit, Temove the larze back screen Srom the
speaker cabinet znd the smz2ll back screen £rom the chassis revealing
the P.A. btoard as shown in Figure 7&. AfSter maxing sure the high
voltage capacitors are totally discharged, zemcve the four 6-32 slot
Dead screws from the four zorners cf the board. Referring to Figure 7B
ETasp the board edges as shown and carefully rock the Soard from side

to sice until it becomes free., Ar this point, just ome eand may become

31

-



free, in which case the pins mder the board aze in danger of keing
ben:t and damaged. Please be sure that the boazd comes awey from the
socke:t as lavel as possgible! Once the board is free, rocate it 32°
ciockwise and brinmg {r carefully out of the chassis (see Figure 7 ).
Hote: always clean pins and sockeats with a suitable contact cleaner
whenever installing a new boerd cte insure that ne cocntact related

prgblems will arise.

(B) Problems and Solurions:

The Zollowing problers and causes will aid in determining whac
could be wrong with the plasciz= awplifier related circuics.
1} P-oblem: one or more channels drifc o and down and must he
rchiased ofren.
a) bad 1.75 Kohm resister andfor 25 KRohm, 100 watt resistor
could be caused b¥ or have dacaged a2 tube in that channel.
2) Prablem: cuzrrent meters all drifc hizh,
a) blown 0.2 amp fuse on Dower transisroer
3) Problem: one current meter drifts high.
a}) bad 100 Eeohm. % watt suppressor resisctor in bias cirveult
onn PLA. heoard
B} bad tube
4) Problem: no curtent reading on any melfer,

a) see Sections DL, D2.

3>) Problen: no curzent reading ¢n one meter.

(L.

b} bad 2,25 Hohm, 5 wart: resister o T.A. 3Joar




part

z) bad tube
d) Dlown /16 amp fuse

e) bad connection- checzk sockets and pina

oy

£} one electrode cleog

=
=

i

g} requires manual purge
§) Problem: no current on one meter- ovar current light on.
a) bad .75, 5 wa=® resistor

b bad tube

BASS SYSTEM
In che unlikely evenc thart the bass svyscer malfuncrcions, the
ming will be uwsa2ful in disgnesing and remadying any problens.

1) Should it be neceassary to veplace one of the drivers

[

g be aware thaz =ne 5k" driver enclosure fhzs a speoially

3
P.l
w

pi
F

tred and pasirsioned zock inside of ic. This reek is neot tco he
2rbed as ics position is rather critiecal te speaksr prelormance.

, Please taxe care that the round gasket wnich provices an

ight szal Is prepsrly installed. 1f the seal is adeguste, the
driver will rake zhont & to 7 seconds To recover fzom being pushed
tl the way. The 49%" should take 3-4 seconds with che same Lesh.

ht provae mecesiar Lo use cavlk Zn order to Testare the

following cest will imsure phasing is correcs: With the f£ront
L, 2eply che minus sicde of a 6 vwolt battery to terminal &2

*he plus side o che terminzl T2 which are located on the speakers

<. The 1a&" driver shoulid push outward., How, comnect =he bacvery
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plus aside o 22 and the 65" driver should push inwazd. These
condicions indizzte correct driver polarity.

3) Crossover Diagnoses: In order ce determine 1f che crossover
is functioning properly, remove all jumpers frow the back of the
cabinet; then using an ohm meter, couwpare resistance measurTexents
between all possible terminals with the walues indicated in che
table of Figure 10. Many readings will be infinire, others will be
about 2 oh=s while s£ill others, marked "'C" for capacitive reading,
will first segister abouc 10,000 ohms and slowly rise to about
100,000 ohms as capacitors get chargsd by the ghm meter. In the
unlikely event a reading deoes not aprae with the table, please
consule the facrory and provide us with deviation information and

we will adwise haw to proceed.

4) Hizn Fregquencv Terminator: Lome high quality amplifiers may
oscillare unless their speaker cables are properly terminaced. The

Hill Type L has a bullz-in terminator which iz designed co match our

cables (alrthough it will funmction satisfactorily wich nearly all

cables). Tha cerminator is located inside the ecabiner just behind
the jumpe= Zersinals and consists of a 27 ohr resistor in series wirth

2 1 mfd cazacizor.

amplifier tec oscillarce at werzy high Srequencies. These are inaudible
but will fully load zhe acplifier, which will probably blow i=s fuses.

(]
it

Take ncta that other caunses may preduet sigpilar effects, suen as
incoopatible hock-'p of bridged amplifiers and certain umgrounded

Auciy Research amplifiers. These may be used folleowing the modified

fooe-up described in the Cemer's Manual.
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3ota crosspover and terminator repalr reguires entry thrzough

the woofer port znd removal of stuffing. We recormend that you
double check with s before commitring co such proeeduras as these

failures are extremely uniikely.

D-& MISCELLANEQUS

{A) The Fromt Panel Indicators:

There are two types of lighted iandicators on the fronc panel:
1} Fiwe over currert noeon bulbhs and 2) three ifncendescent bulbs of

different woltage ratings. When teplacing the neon indicators, he

Oy

aware that rchey are at high peotentiel with respect to ground and
therefore are well insulated Zrowm the panel. Silicone z-ubber sealanc
and & small pizce of wylarc was used at the factory Zor isolatiomn.
When replaciag these bulbs, be sure to resteore similar insalation,
To replace an incandescent bulb, simply pull cut the Zens housing
which contaias cthe bulb and purting a new dulb in its place. Make
sure the correct bulbk is used, since each raequires a different
volcage specifically: 28 welcs= low tank bulbk; & velis= purge bulb;
-4 volecs= power on bulb.

(3) Safe:ry Svstems:

1Y Growmding the Front Screen: The frent sscreen 1iF lect

ungrounded, will charge electrostarically and then arc to the chassis

iU

making a swall clicking soumd. To pravent this, the screen has

T

small copper strip which touches the chassis electrically and

continually drains the charge from the screen. This screen alse

helps prorfect children should they poke mertal abjeccs :through the

36
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icreen inCo the plasmz. Please be ceztain &l
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tre kept clean and make goon contact.

2 Fan: The fan is powered through a volrtage dropping resiszor
vy cne of the 130 wvolt secondary windings on the transformer. This

an is very iloporrant to the operacion of the speaksr. Should it

itop blowing, turn the speaker off ilomediately and remedy the

-

iltuaticn. »
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SECTION Z. BASIC IXTERNAL ADJUSTMENTS
The adjustmencs govered in this sectilon have besn made at
the Zactory prier teo shipment; Lowever, due to changing cirzcumscances

such a5 logal scpespheric pressure, line woltage, or Toom acoustics,
the discribucor may find it desirable to recalibrate in the field.

r
These £all into twa categories: 1) gas pressure and line wveltage

adjustmencs made inside the main speaker umizs and 2) signal

measurersns calibrations cade inside the interface unitc.

E-1 PURGE FLOW ADJUSTMENT

The purge flow adiustment is loczated on the gas xanifsld as
shown in Figure 6A . It is very sensitive and alsowvulnerable co
disturbance during installation. IZ£ the plasma will neot strike
during start-up as described in the owners oanual, ic may be

necessary to oben this walwve slizhtly to ges the tmnis s

arzed,
Jrce start-up 1s accommlished, fine adjvscments should be made
as follows:

1} Defeatr the power interloack swicch sc that the adjustment

may oe accessed while rmmining, WARNING: This adiustment <zn be

L1 a3

made withour having o set dangerouslv near- to hot electrical

connections, bur be wverv familia» with lceations of the hazardeus

power Cransicrmer connec=isns To the Surse control shown on

fizure bh bafore proceading.

} Be sure nelium cank prassure dces not Tead nearly empty

m——

as Chis condition will affezt clie purge adjustment validis;
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E-2
3) Sgarc-up unitc as uswal, increasing purpe adiuscmentc
slighcly L uani=g will not szave.
4) After autonmatic purge shuts off, mzke suve front panel

flow meter adjustmenc is proper as deseribed in the owner's
manual.

5) While plasnma tmit is cpetating, have an assistant
continuouvsly depress the manual purge button locarzed on the
front panel while he watzshes the plasma.

£) While panel purge butzon is pressed, scact freowm closed
{countrerclockwise) posicion and slowly open che purge valve so
that five independent, purple plasma jets are visible. 1IT plasm

is not entirely purple, the purge valwve is too closed,and when

rt

he plasca becomes turbuzlent and makes an audible rushing sound,

the purge wvalve is tog open. 3cme care is needed to achieve a
eritical balance between these two extreme condicions. You will

not have opened the valve wery far to reach this condition.
Upon releasing the front panel purge butzon, rhe plasma
should c¢hange from five separace, stable purzle plumes back into

the normal diffuse, solid vellow rriangle with ourple areas near

each electrode, 2= skesched in che owners maoual.

E~2

i

RESSURE BRECULATOR AaDJUSTNMEZITS

"
H

essure Tvegulator requires adiustzent when the speakear
Power and low cank lights altermatelr Tlash on and oif. The tige

period for this low tank shur-off instability can ranpge from

¥ frem econdizicns in Alhuguercue, .lew Mexico where

L
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the ini=ial adjustmenz is made. To correct this, use a suitable
hex (Allen) wrenen which fits inside the socket on the -egulators
{see Figure ©HA). ven this socket clockwise in 1/83 tumo
inerements until instabilicy scops and unit stays cn. Then open
an additicnal X turn clockwise. The rear cover must be renoved
and power interlock defeasted tc make the adiustment while the

it is operacing so plﬁgse observe all general wammings. In
the mlikelv case Tegularor adjustoent does not correct this
problem, there it ane further related acdjustment found on the
low pressure switeh, as indicated in Figure ©6A . This adjustmentc
iz made wirh a stcandard &' wrench. Plesase echeck with factory
cersonnel L1f you cthink rnis adiusctment is needed! Hote thac
over-adjustment of elithar regulator or pressure switch will
cause premature row tank shut down, thus slighely diminishing

the liszening time per helium cank.

E=3 CHANCGINE TRALSFORMER TaAPS

Certain areas have slight differences in line veolcage which,

f greatc encugh, can cause the speaker to melfimcticn. 7To iasuve

1
that this does not happen and in order teo optimize perfcormance,

the power Transfasrmer nas th-ee separate wvolrage tazs. ERefer te

Hy

Figure 1l and wire the jumpers as shown Co correspond to operation

Wwithin the nearest voltage range indicarted on the zable,

ol
i
£

i

UTERFALCY aICA-LOW SALANCE aND VI METER CalT3RaATION

!

Te ininary serc-uo

The following calibracion reguires:

1} 2 spectzum analyser with iascrumentasion qualizy microphone,

2) an unweighred

1
=
a
]
i r
m
L]
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3y a 4 XU sine wave genectator,

4] a pink noise generactor.

=

The IVIED IE30 sysrcem with the above perinhierzls maxes an iL.leal
set-up for cthese rfesis.

Both balanee and metcer calibraticon requize that the zast
cicrophone be optimally positioned in front of the olasna speaker
corresponding toe the interface channel being dealt with. Ideally,
this resrcing would be conducted within cthe intanded listening
room, although a lavge room where speaxers are leocated sway fFrom
walls may Le used. Let us assume that che right channel is being
calibraced ficst Place the micreophone in the wvertical plane of
the plasma and vidrange drivers on horizounral axis with these
Srivers and 74 cm (3D inches) away from front grilia. The
oicrophone should be centered wverrically betwesn plasma anc
tidrange drivaers which places it just belew upper lip of weodan
border surroumding the low freguency section. Thls micrephone
positicn is approximately 1 meter from the plasma criwver and

positiconed nearly correccly for hi-low balance measuremencs as

wall. At this point both LED 2nd hi-low bzlance celibracion
should proceed for rthe mized charmel only.

wnick eentains <3C wolt oetentials and the cerminzl strizs at rhe

Dark where A0 Whnimg ig nvicsed_
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Sez both plasma lewvel controls on the inmterfarce nanel avproxinately

[
[

micdwaw and the salector swiceh

'J
r
[l
0
=
i
o
L}
m
#
rt
A
i
|
»
|
it

entire sysrex including cthe base aoplifier ooeraczing, connect 2

S Eerrs sine wave sourze into the inour 9f the incerface charnel

reing cested and zTalse ics level wmzil 97 D3 STL sovnd putpirt s
Teasured by the microphone, positioned &5 describes above dowxs,

it all directions, but neor oiore than b oo 0 any direcclon fTom

cozresponding To the channel being tested so that the LID Vi meter

cn the Zraonz zmanel reads 20 D3. Thart merer 1s now callbrated and

¥ou may proceed with higa-low bhalance for the sate channel,

t-
wich che above described VI pmeter calidracicn Suvastizuce che

Teagned,

LWichiout chesnging its position, Nigc¥ e mierophcone o an

7 .ote: alcernately, whize noise mav be used wich a lineaz-based
Spectrum analvzer, as ney a linear swept, svncronized oscillator.
«ft the latter casc, howewve=, allowance for rocm xmodes must be made.




the flartest pessible specrrum is indicazed, laving achisved
acrtual balance, the trim 2ots may now be adusced to Ingdiczce
that this balance setting is corcect. To do this, seb the

calibrace selector swizsh T2 produre an zudible Zuasl zone ovar

thea right speaker. Locarte the trim pogs marked R.T.L. [zight
zest low) and R.T.id, (right test higzh) on Figure 12 3. These

crimoots control respective LED balance indicaters lecated oo
from approximately the mid-posiction
of borh £zim pots, adjusc them borh, so that the low and high
red balance LED indicators are maring a Cransition between on ancd
. both are nzlZ
alternace readiustments may be necassary.

This completes callbrartion of the right channmel VU meter and

Sigh~low balance .

dow Teo

&40
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