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THE EMINENT TECHNOLOGY MODEL TWO AIR BEARING TONEARM IS A
DELICATE AND PRECISE INSTRUMENT WHICH REQUIRES MAINTENANCE
TO RETARIN ITS HIGH PERFORMANCE CAPABILITIES. IT I8
IMPORTANT FOR THE USER TO UNDERSTAND THE REGUIREMENTS OF
THIS TONEARM. THIS PRODUCT IS DESIGNED AND MANUFACTURED BY
PEOPLE WHO APPRECIATE AND ENJQY MUSIC. IT IS UNIQUE IN ITS
APPROACH, DESIGN, AND OPERATION. THIS MANUAL SHOULD BE
THOROUGHLY REVIEWED BEFORE USING THIS PRODUCT.

THE COUNTERWEIGHTS OF THIS TONEARM ARE MANUFACTURED FROM
LEAD. NORMAL INFREQUENT HANDLING DOES NOT POSE A HEALTH
HAZARD. KEEP THE COUNTERWEIGHTS OUT OF THE REACH GF

CHILDREN. PLEASE CONSULT THE BACK OF THIS MANUAL FOR MORE
DETAILS.
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INTRODUCTION

The Model Two is an aiv bearing, straisht tine
trackine toné#rm for precise reproduction of analog
records.

It is a uniquely conceived tonearm» desiana2d to be
instatied on turntables wWith universal mounts. It can be
adapted to both sSolid mount (direct drive) turntables and
SPring susepended mount turntables. Its flexibility in many
caces allows it to be mountad On many turntables without
the need for special hardwarea.

The tarse surface arsa of the air bearing us=s some oOf
the tisht2st tolsrances in ton=avs manufacturing today. and
is much more rigid at avdin fr2quancies than metal
bearings. A unique choice of materials was determinad
throush extensive listening tests, measurements: and work
in stress and r2sonant analysis of materials.

The tonearm’s 12ad wWire is important,: it must be
flexibie and Interface with very (oW impa2dance
transducers. A multi-strandad: oxysan free litz wWivre was
chosen, with 9oild ﬁlated zonn2cstors in th2 audio chain.

Resonances within the arm were carefully measured
during the Protot§pe stage. Thes2 results led to the use
of a larags diameter, thin walt aluminum tubing with foam
filled damring. Interface connections are maﬁe with hsavy
wail carbon fiber and socket head cap strews. The tonsarm
tube Iincorporates a taper machined from aluminum. Its

interface incorporates a uniaue s2xPanding collat design
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which 9rips over one sqauare inch of inside surface arsa of
the tonearm tube whan iocked into pilace.

Counterweights are mrovided for cartridaes weighing up
to fifteen grams. Additional counterw2ights can be used
for heavier cartridaes (to twenty arams). These w2ights
are isolated from the spindle by a vertical flat sering,
The air bearing spindle is machined to within (+/- [020O3I")
tolarances and I8 hard coat anodized to prevent wear when
the arm is moved without air.

This arm does not pivot at low frequencies. The air
bearing is a rigid system which provides support vertically
and horizontally and altows no motion outside of these two
Planes of operation. (The mechanical s2vvo:, and smatll
surface area aivy bearing typ2 arms behave like a pjvoted
arm at clos2 to their resnnant frequenciss.,) This is a
true medium mass arm which wovks weil ! with most cartridaes.

~The arm has hish horizontal inertia and medium
‘vertical inertia, which splits the resonant frequsncies and
lowers their’neak aplitudes (See Technical Section) at
those freauentiss. Resonance in ons plane will not start
resonance in another plane (or fotational motionilwhicﬁ

heles imProve imasing and shase responssa.



SPECIFICATIONS:

TONERRM:

Trypat Straight line tracking air b=2aring
Lanathl 7 3/8" pivot to stylus distance
Tracking Error? @ deorees

Effective Mass!? 25-35 grams hovizontal, 7 g9rams

verticin

Height AdJustment
At Pivots « 90" equal to +/— 2 desrees of
vertical angle addustment

Overhans AdJustment
At Tonearm: Siot with 1/2" range

Resonance Dampina? Tone2arm tub2 and spindle are fillsad
with closed o2t foam

Maximum Cartridae Weight: Counterweights supptl ind for use
up to 15 grams

Maximum Tracking

Force Available: Cartridae w2ight pPlus 7 garamsy
infinitely variable,.

Tracking Force
Calibration:? None., User must suppiy scales.

Sidethrust Correction:s Not required with tangentiatily
tracking arm.
(S22 technical section)

Pivot Dampings None for vertical. Hovizontal
motion damping at counterw2ight.

ARzinuth AdJjustmant? +/~ 2 degrees
Spindie Weight: 14 grams

Tonearm Tube Weightt 11 arams
Counterweight!? 5 arams "small" (2)

1S grams "targes" (2)

Air Bearing Surface Areat E.8 sa. in.

Air Filter: «@Q1 micron rating, moisture trap

Al r Bearine Pregssure
Reauirements!? . I pPsi at 5@ cu.

5
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MATERIALS

Tonearm? S052~TS kard anodized .5 0.D. .035

Spindie Tube?

Headshel | 2

Manifold Housine &
Post Assembiy?

Counterbalance Weights!

Countarbalance Weiaht
Dampina?

‘Overali Tonearm Weight:

AIR PUMP - OPTIONAL
Power Reauirement?

Cuine?

Cartridee Leadwires!?

Capacitance:?

Resistance!

waill aluminum tubing

EQGI-TE hard anodized atuminum
«E11@ 0.D. .014% watl

Sam2 as tonsarm tube—-taflon
damping materiai

Carbon fiber composite

4~-L.eady I~Brass

2 Hz = 6§ HZ soring isoilated with
dampPing material

485 g9rams: .9 (bs.

120 vac. S50-60 Hz. B.5 watts

Mechanical sccentric bar
adJJustahie height ranse.

7/42 stranding color coded
litz Iin vinyl Jacket. Tone=arm
tube 20/32 stranding color cods=d.

40 p. .

«3 OhMm



DESCRIPTION OF COMPONENTS

CNTRWT. CLAMP & CAP
CNTRWT. LOCKING SCREWS
COUNTERWEIGHT SLIDE
4-LEAD COUNTERWEIGHTS
POST

e MOUNTING BASE

VTA LEVER

AIR FITTING

CUING LEVER
L MANIFOLD

SPINDLE
il - CUING SHIFT

N

ITONEARM PLUG

JOINT INSERT SCRFW FOR REMOVING TONEARM
JOINT INSERT

TONEARM TUBE

STYLUS REFERENCE GUAGE
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Sepecial features of the Eminent Technolongy Modsa| Twio
Tonsarm.

UNIVERSAL MOUNTING

The post assembly of the Model Two has addiustable
height and ieveal fratures. Thease adiustments ailtow the
tonearm to be fittad to any turntabl® with a large anoush
mounting  pPlatform. Other pedestal type mounting turntables
will requir2 mounting plates. Thesa riatas witl b2

provided on request tD us2rs and deal2rs.

UNIVERSAL MOUNTING FIXTURE AND DRILL JIG

A mountineg Jig rcan b2 used to Ffind the precise
1ocation that the POsSt assembly should be attached 1t the
mounting board of the turntabie. This Jig allows th2 usar
to find ths correct Iocation For th2 mounting hole  and
drill it to the correct size. These mounting Ji9g ars

available from the deatar.

INTERCHANGEABLE TONEARM TUBES

The tonsarm tubes ars interchangzabte by means of  an
e2leactrical disconnect {ocated at the end of the spindls.
The interface mechanically uncouries From a rigid carbon
fibar cCiamp. A Joint connected to- the arm tube soats

azimuth and overhang FOor a given cartridse, Thevrefore,

whean a cartridge is instail l=d on a tubhe, azimuth and
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ovarhang are set once at ths Joint. If the arm tubs is
removead and repiaced later, thess parameters will still be

maintainad.

RDJUSTABLE EFFECTIVE MASS

The effective mass of the ton2arm is adJustable, bOth
vertically and horizontaliy. The arm has low-madium mass
vertically and medium to high mass horizontally.

Four counterw2ights atiow the vertical/horizontal mass
to be changad. For exampie} if the user decreases the
amount Df counta2rweights usedy and moved this eosition
back, (highar scala numbar) th2 horizontal in2rtia of the

ton2arm would 99 down and the vertical inertia would a2 up.

DECOUPLED COUNTERWEIGHTS

The sffective mass of the arm horizontally is esqual to

the sSum oOf ites component parts. (It does not pivot) It
ne=2ds to be as |ight as possSible for fow mass, howaver,
making the arm too light sacrifices rigidity. By

decoupling the counterweight system horizontally., but not
vartically, the mass oOf th2 countarweisht is not s2en by
the cartridee above a certain frequency and is towerad.
This allows the use of heavier (more rigid} components in
th2 tonearm degsion Without incr2asing the 2ffoective mass.
The decoupiing mechanism is damped at itse natural

frequency (2H2-SHz). This decreases the rise in frequency
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response at resonance improving 1ow fraguency pe2vrformance.

PROPER GEOMETRY

The Eminent Technoliosy Model Two Tonsarm is one of the
fow tonearms made with nearly perferct aeomet vy,
Horizontally, there is no pPivot Pointy and therefore no
tracking error. (Servo type and mechanical straight 1ine
tracking tonearms have smatl amounts Of errvor.)

Vertically, th® pivot point is positioned Just above
th2 surface of the record (@-3/78")>. This minimi zes warp
WOW when the sStylus traces warps oOF g9roove modylation

ievels changs,

VERTICAL. TRACKING ANGLE ADJUSTMENT

The Eminent Technolosy tonzarm VTA/SRA adJustuant
maintains the position of the stvius tip alions th; true
centeriin® by raising and I1owering th2 spindle over an
arcuate path. When this adiustment is mads only th2 angle
of th2 sStylus tiP with repect to th2 g9roove chanses: not

its position.

COUNTERWEIGHTS

The counterweigsht systea on the Model Two allows 9oDd
fiexibility. The tracking force, effective mass, and

center o f mMass are adJjustabla. Tha countarw2ights are

10



interchangsable as assembiioss,: allowing counterweight sets

Tt be matchad and chang2d with cartridoss.
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SET UP INSTRUCTIONS FOR THE MODEL TWO INSTALLATION JIG.

Pitace bhoi2 number oOne over tha center spindis of the
turntable platter. Using the clamP nut and stabilizing
bracket, ad.just the bracket S0 that it firmly r2sts asainst
the right hand side of the2 turntable. Tighten the clame
nut.

I+ th2 turntable has a SPring susPension svystem and it
can be tied down easitys do s0} oOth2rwise it is nhot
necessary.

The brass drill bushing should be positioned in the
corragct location above the mounting board. Using the twd
1oCk nuts which hold the drill bushing in the jigy adiuyst
the bushing such that it rests against the surface of the
mounting board.

The dril! bit siz® depends on the typ2 Of mounting
board material used, and ﬁhe size and type oOof mounting
SCYen. For exampie:d tf you are2 g90ing to USS a wWwood or
- sheot metal screw (#8 or #10) choose a drill bit size which
is Just smalier than th2 maJjor diamster of the threads. If

YOU ar2 90ing to uss a number I3 screw for mounting the

PoSty choosS2 & dril! bit which is slightly targer then the
machine screw (#10=.187 in., s0 use a 7/32 drilil bit).

I+ your drill bit is not long enoush to reach throuah
the drill bushing us2 a nait o mark the hoi2 to b2 dritlad

in the mounting board without the Jig in place,
Atter tha mounting hole (s drilled vyou witil have to
drill twd more hoies, one Ffor <the airline (1/4 inch or

targer) and one for the 12ad wire (1716 in.). Thess holes
12



CLAMP NUT
DRILL BUSHING

A

? LOCK NUT(2)

DRILL BUSHING
. STABILIZING BRACKET

l 3 BUSHING SHOULD TOUCH
L

]
3 |

1 1

! i

]

TAPE

S RO eI e fr t s tet OO e AP FES S TS,

TO_DRILL MOUNTING HOLE

ADJUST BRACKET AGAINST RIGHT HAND END
OF TURNTABLE ENCLOSURE, TWISTING LEG SO
ONE CORNER RESTS ON TABLE. ADJUST LOCK
NUTS SO BRASS BUSHING RESTS ON ARM
MOUNTING SURFACE. TIGHTEN LOCK NUTS
AND CLAMP NUT. TAPE BRACKET LEG AGAINST
END OF ENCLOSURE TO STABILIZE WHILE

DRILLING.
MATERIAL DRILL SCREW SUPPLIED
W0OD COMPOSITION 725 #10 TYPE B (
SPECIAL SOCKET HEAD
METAL OR ACRYLIC #25, OPEN HOLE B "o
T0 .182" DIA. " w mow v
WITH #14 DRILL
METAL OR ACRYLIC #25 £10-24 SHALLOW SOCKET
TAP 410-24 | _HEAD (FITS) 3/32" HEX KEY: [ f -
TR #10-24 ROUND HEAD NO
MACKINE SCREW.
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should be drilled after installing th2 mounting post
because their correct iocation depends on the choice of
turntabte used.

To mount and sauvare the post on the turntable, first
insart the post squaring bracket (white sauvaring brarcket)
in the Jigy and then place the Ji9 over th® turntable
platter in hol2 POSIitioOn numbar two.

A decision nesds to be mad2 regarding the use of the
aluminum base piate. I+ vyour mounting board is made of a
SOft Wood ov Ccomposite Fiber materials ¥you should use the
atluminum base plate’ otha2rwissy the pointed set scraws will
Sink into the mounting board over a parviod of time, I+ tha
mounting board I8 made oOof a hardey acrylic or aluminum
then it is nNOt necassary to us2 the atuminum base plate.
In any c¢ase, when sS2tting up  the2 tonearm uUse the base
Plate to facilitate atignment of the post s2 that the

pointed set screws 40 nOot sink intd the mountinsg board.

1



After ChoOosing tThe COrrect mounting  screw for
attaching th2 post to the mounting board:s 100S5ely mount the
POST ORtO the board using the chosen screw. Then with the
POSTt in POSition and the mounting Jig in pPosition (hole
#2), slide th2 post sauaring bracket out against the post.
Levei the POSt by first loosening the two post .{ocuins
screws. These <tWD Screws are |ocated at the bottowm of the
vertical post. Th2 top Screw IS the eivot point,  the
bottom sScrew locks it into place. Two smaller vertical
SCvews perform the levelling when the 1o0cking screws ara
IDosened. Tishten one leveliing screw while loosening the
other. This will rock th2 post hack and forth.

The post is correctly aligned (perpendicular to the
surface of the platter) when th2 back odes of the post is
paralletl (ftush) with the post saquaring brarcket.

The three pPointed set screws in the base also R2Erform
a4 levelling function in all directions. Before mounting
‘the post these three sot screws should be adiusted so  that
they protrude equaliy From the bottom of the post. Thess
three set Screws can be used to rock the post toward or
away from the post sauaring bracket.

Adiust the set screws and the post levelling screws oo

that the Post is flush with the sSquaring brazket in ail

axes,

Mount the tonearm assembly to the post. The VTA ar:
block fits into the pPoSt tightivy. Thig is done
intentionalty for a 900d interface bhetw2en  the two

assembi ies. One B-32 I0cking screw Joins these two parts,

15



/‘EASE LEVELING SCREWS (3)

|, POST SQUARING BRACKET
,’Posr LEVELING SCREWS (2)

|- POST LOCKING SCREWS (2)

BASE CLAMPING SCREW

SQUARTNG BRACKET
POST

LOCKING SCREWS (4)

[m=—1A 1

-TT - P

BASE LEVELING SCREWS (3)

TO_SQUARE POST

LOOSEN LEVELING AND LOCKING SCREMS,
SLIDE SQUARING BRACKET AGAINST POST,
AND HOLD POST FIRMLY AGAINST BRACKET,
THEN TIGHTEN POST LOCKING SCREWS. IF
NECESSARY USE BASE LEVELING SCREWS TO
COMPLETE SQUARING OPERATION.

16



Use th=2 VTA lever to center the VTA in the middle of its
range. The vertical h2ight 9f the ton=arm will b2 correct
when the center of the air b2aring spindle is at the
surface Oof a racord. This height should b2 adiusted using
tha pPost 10cking screw. The overall h2ight of tha ton2arm
can also'be S8t by using the Jig9 in posifion numb2r throe,
Move <the cartridg® siider over the air b2aring housing, as
Shown in the drawing. Raise or lower the housing until Tha
two surfaces mest. This will also put the center of the

spindie (middle2 of the ton2arm tube 2l@ctrical Piug) at the

surface of the record.

PUSH CARTRIDGE SLIDER TO
EXTREME RIGHT OF FENCE. CHECK
NOTCH AGAINST TOP OF AIR BEARING
HOUSING.

SLIDER NOTCH

YERTICAL LEVEL

————————
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LOCATING & DRILLING HOLES FOR THE
AIRLINE AND CARTRIDGE LEADWIRES

The airtine hoie should b2 drilted with a 1/4" driil
bits Its IDcation is not critical, but the airline should
Aot @8t in the way of the travel of the counterweishts or
tonearm,

The best location for the airline hole (s directiy
under the airfitting on th2 tonearm. This cannot be done
on  som2® turntabies (S50TA). In this case,» the airline
should b2 routed undernsath the manifold housing, about 1"
bayond th2 mounting base2 hetw2en the spindle2 and the
Ppiatter. The hole2 can b2 drilied anywh2re within that area
as long as there is access undern2ath the turntabie.

The |1eadwire hole iocation is more critical b2cause  You
want to minimize the force required to bend the wire. The
best location is about 1/2" in front of the spindtie {nwards
tha platter. The tonesarm should be placed in the middla of
its travel, and then as vigwad directly from abdve the
sPpindle, the hole should be {ocated below where it exits

the spindis2 at the counterweight cap.
ROUTING OF WIRE THROUGH THE MOUNTING BGARD

The wire wilt come proner!9 routad througsh the tonearm
tube and spindle. The wir2 should b2 routed down throush
the middle of the spacer and mounting board to th2 RCA

PhONO Jack Plate as Shown.

The 1oop wiltl be set at thz propay |la2n9th when the

18



vinyl jacket of the itz wire extands out of the top of the
mount ing board about 1/2".

NOTE: Do not cut any of the itz wire that comes with
the arm. This additional isngth altiows the
spindle to be removed from the manifold foy
maintenance and <la2aning without wutting or
unsoldering,

IMPORTANT:

The 1oop should be configurad as shown in the
drawing. It is the area of the itz wir2 where the vinyl
Jacket is removed from the wire that is imeortant. The
viny! Jacket shouild extand about 1/2% +from the end of the
spindle {(counterweisht end) and about 1/2" - 1" above the
mountine board. If the 100P isS nNOt arranged properiy or is
pulliad into the mounting board, the Ffres motion Oof the

sPpindie Wwill be rastrictaed and arm p2rformance wilt suffar.
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N L4

Mouniing Board

( To Phono Jack [Flate



>

L

==iJ Larl[:;lF== phono jack plate

gr. rd. wh.

black Grounding lug goes

to the turntable
bl-

GREEN RG/ LG BLUE
RED R* L+ WHITE

WIRING DIAGRAM FOR THE TONEARM

Solder the leads to the phono jack plate per the color
code given in the drawing. The right channel is identified

by a red dot on the plate.
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CARTRIDGE ALIGNMENT

Use hole numbker thre2 of the mounting Jjig to square
the cartridgs in the tonearm tubs by moving th2 cartrides
Slider up asainst the front Face Oof the cartridas body.
When the two surfaces are fiugsh:, tightan the headsheltl
SCrews,

To adiust the cartridee azimuthy d2epending on the typa
Of cartrides you have:, place the cartride® slider over the
front toP pPoOrtion of th2 cartride2® body: or place the
cartridee slider h2adshell over the-tog of the h2adshell.
Loosen tha tOonearm tube IOCKIing screw. and Push  the
cartrides firmly up against th2 undarside slider. Then
tight2n the arm tube {0CKing screw.

To adiust the overhang: th2 tonearm Jig9 should b2 used
in D12 number three, Loosen the tonsarm tube  locking
screwy and slide the ton=2arm tub2 until the stylus tie
lands directiy over th2 scribaed | ine in tha Jig. Recheck
tha azimuth POSition €2 insure that it has not moved.

ARl Tu$§ LOCK SCREM
E_Fi: GHTENING SCREW .
XPANDS INTERMAL COLLET. ... //"LKCK SCREW

§

T0 SET AZIMUTH T0 SET QVERHANG

LOOSEN ARM TUBE LOCK SCREW, ADJUST LOOSEN ARM  TUBE LOCK SCREW AND SET
CARTRIDGE SLIDER OVER FRONT END OF STYLUS POINT TO SCRIBED LINE,
CARTRIDGE, LEVEL CARTRIDGE AGAINST TIGHTEN LOCK SCREW. LEVELNESS OF
UNDERSIDE OF SLIDER & TIGHTEN LOCK SCREW. ARM CAN BE SIGHTED AGAINST FENCE.

22



Rt

BASE SET SCREW

END OF LEAO-OUT GROOVE

ORR ARM AY
MOVEMENT RANGE

STYLUS SHOULB REACH JUS1 PAST
ENO OF LEAD OQUT GROOVE IN
INHERMOST PLAYING POSITION. IF
NECESSARY LOOSEN RIGHT SIDE
BASE SET SCREW AND ROTATE
ENTIRE ARM ASSEMBLY VERY
SLIGHTLY TO ADJUST MOVEMENT
RANGE. THEN RETIGHTEN SET
SCREW. .

TO_SQUARE CARTRIDG

SHIFT CARTRIDGE SLIDER TG LEFT

TO RIGHT AGAINST EXD OF CARTRIDE?EH
LOOSEN CARTRIDGE MOUNTING SCREWS
AND ROTATE CARTRIDGE TO SQUARE
POSITION, THEN YIGHTEN SCREWS.

23



USING THE STYLUS REFERENCE GARUGE

The styius 9gause is used to align the cartrides over
the centertine Of the record, as wetll as to insSure that the
cartridoe is mounted exactly in line with tha ton2arm tube,
perpendicutiar to the centertine.

Use the stylus auard duving thase atignment
procedures. Do not  tower the styilus directly onto the
referace gauge. The stylus reference gsause an be used to
check cartridas atignment in place of the Jjia.

The center hole of the gauge is pPurposely made2 smali.
Use a pair of 8CiSSOrs to enlarge the hole by rotating one
of the blades in the hoi=2. Gradually enlarge the hole
until it sHips tightly over th2 turntabls r=cord spindie.

Place the styius refarence asause onh the2 spPindla.
Rotate the w¢auge until th2 stylus (air pump on) tracks
Straight down the centeriine. You may have to rotate the
POSt Slightly by loosS2ning its mounting screw, or adjust
the overhane to a9t this exact. Us2 the siot in the
ton2arm tub® to St the overkang, If the stylus tie will
travel down the centerliine you have established correct

alignment.

2l



ADJUSTING THE CUING LEVER

At th2 factory, th2 cuing mechanism is s2t so that
when the lever is down: the cartiridas will b2 {owarad oOnto
the surface of a record. When the Iever is upy  th2
cartridoe witl be raised. This can b reversed by
joosening the set screw (W @3) on the cuing eccentric and
rotating it 18@ desrees.

The overall h2ight or ranag2 of the Ccuing mechanism can
be adiusted using the 3/32 ball end of an atlien wranch.
Loosen the 4-40 socket head screw located in the siot that
the cuing lever moves 4against in the manifold housing.
When this screw is 1o0se the CUing housing <can be moved up
or downs shifting the sStarting and stopping Ppositions of
ite oparation.

The smoothness of oparation is control {ad by

.tightening or loosening the nut located bahind th2 Cuing
housing. You may want to place a drop of oil in 2ither eand

ot the cuing housing where the shaft g90es through,

ADJUSTING THE COUNTERWEIGHTS

The vectanguiar ailuminum rod fncke the fouy | 2ad
waights into place. The cartridgas mass will detarmine the
number oOf iead weights to use. The atuminum rod can point

in either direction.

The lead welights are position=d in the cCartridas
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slider and Ilocked into pPiace uUsing the bottom thumb SoVeW.
The ideal pogition for the weisht is about 1/8" to 1/4"
beiow the2 bottom of the slider. The top thumb sScraw
adiusts the cartridae slider atong the I-B=2am. This
changes the tracking force. The scale numbers on the
I-Beam are retative, but can b= applied directiy to a
tracking force, Determining th2 <tracking Force at two
different locations along the I-Beam will altow your by

gcale numbers, to 4ind the tracking +Force at any other

POIiNnt,.

ADJUSTING THE VTA/SRA MECHANISM

The stiffness of op2ration of the VTR mechanism is set
at <the factory., The stiffness can be adiusted, 2ither
increased or decreased by four sScrews |ocated behind the
asar shaft. (The cuing lsver rotates the ssar shaftl. To
change the stiffness of operation g=n=2rally oniy a very
smalt fraction of a turn (1/16) is requirad, using the
bottom twd Of the FHUur SCr2ws. Turning th2 bottom two
SoTreWws cClockwise (as viewsad from the back of the ton2arm’
increases th2 stiffness: and turning them counterciockwise
decreases the stiffness.

Friction in the mechanism is vreqauired for corvrect
operation and <coupling of the manifold housing to the post.

A smatl amount of areas2 can be piaced on the arched
surface of the mechanism if the VTA Lever is usad

frequentiy.
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SOME SUBGESTIONS FOR SOLVING HUM PROBLEMS

The phono Jack plate of tha ton2arm <omes With a
single black ground wive attach2d to ong2 of the erUﬁd luss
on an RCA jack. In generat, it is best to connect this
wWivTe to a ground lus on th2 turntabie, it avaitable: or to
thes metal Thassis of the turntable. Somatimes an
additionat 9around wireg can be connected from th2 Cchassis Of
the turntable to the chassis of the pre-—amp. Th2se twd
steps should handle most hum Problems. Trying the two RCA
Jack arounds towuetheér may also help.

The AC power cord of some amplifiers and pre—ames have
two pProng pluas. One or both of thes2 shouid b2 reversed
at the AC wall outlet. This can decrease hum in SOome
instances.

Do not attempt to reverse any thr=2e prong AC power
cord. Do not sround the chassis of any power amplifier 1t
the chassis oOf any component which does not have a thrae

prong AC pilus.
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USE OF THE COUNTERWEIGHTS

Four counterweights com= with the Modet II, two (2)
fifteen aram w2ights and two (2} five gram w2ights, Siving
five incremental settinegs ue to 48 grams.

The trackina force rang2 availabie= depends on thz mass
of the counterweishts chosen: and the Mass of the
cartridee. I¥f vyou have a cartridge that is tight (7
arams)y two: three or four zounterweights can be used (30,
35 and 40 grams) to susport this cartridee. ARs you reduce
the amount (4y3:2 weights) that the counterw2ight weighs,
it must move further out atong the I-B2am (higher number on
th2 scata). By changing the w2ights used and the affactive
MaAGS of tThe arme you can change th2 1ow freauancy
performance of the tonsarm.

We beliave that oy a 1ight cartridasy, th2 smallest
number oOf counterwaidhtse should be used. This raises the
vertical inertia of tha tonearm (because it is  1ow) and
decreases the horizontal in2rtia (because it is high),
bringing the mass  of the tonearm t0 a more desirabie
fiaure. It will alwayvs ba tower vartically than
horizontally, which Is desirable.

For heavier cartridoes (sr2ater than =2ight arams) more
counterweights must b2 usaed (three or four). Because those
cartridees are heaviery the2 counterweishts must be wused
further back on the [-Beam (hisher number on th2 scale) and

Wwill end up in the idea! {ocation.
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SETTING THE TRACKING FORCE

The owna2r must provide his/her own Scale to st
tracking +force., Determineg th2 number of counterweighis
neCessary to batance the cartridge. (Not2: th2 three
brass weights are noy intended tTo be usad as
counterweights. See tonesarm leveiling section.) Tha two
large counterweights will suPPOTt Cartridaes weighing ue to
ten grams. If two small additional counterweights are
added, a cartridee of almost 15 arams can be supportaed. It
is desirable in mogt cases (low to medium comeliance
cartridees 3X18 dynes/cm -~ 20X18 dynes/cm) to use the
minimum number of tounterwesights, far ouUt on  the
counterweiaht stem (#3-6B). This decreases the horizontal
inertia of the tonearm while increasing its wvertical
in2rtia.

Set the scale on the platter of the turntabls at the

.desired force and move the weisht(s) back (to reduce
tracking force) along the I-B2am until the desired tracking

fOorce is reached, The weight(s) shouid 2nd up close to the

end of the [-Beam (#3-B).
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ADJUSTING THE TURNTABLE SUSPENSION SYSTEM

I+ the turntable ysed does nNOt have a suspended
sub-baser th2n the only adiustment necessary is levealiing
the turntabie. This can b2 done wWith shims: or if the
turntable has adJustable feet which can raise and lower the
turntabiay these can be used. We highly recommend the uss
of accessory levelling feet (or a base which can be
leveled) if <the turntabie does not have that capability.
The tonearm must be level to perform its best.

I+ the2 turntable has a sSPring susPended Sub—base: then
this gshould be leveled (adjusted) first after instatling
the tonearm. We recommend tevalling th2 suspension and
platter of the turntable wWwith th2 tonsarm instal ted and
then using the turntabie feet to ievel the entire system
using th2 ton@arm as a sgauge of true tevet (unless the
susP2nsion system Of the turntable is very 2asy to adJust).

Whan the arm is installed on a &pring susPended
turntabtlte, the suseension witl usually nead to ba adiusted
to re—jevel the platter and arm combination. This is
bhecause the arm is lighter than most convantional pivoted
arms and its center of gravity is closer to the front of
the turntable. In some cases weight (such as from a
fishing tackie supPplier or mag whee!l adhasive I2ad weisht)
willt have tO0 be added to the back o9f the turntable, {(Usa
doubie sided adhesive foam tape to attach the w2ight to the

sysPrension system. ) If the suspension system is =2asy o
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adiust, this can be used to Ffind the trus Iaval of the
turntabilie when it is Iinstatiled in the system and ready for

use. I+ not, use the adiustable feet,
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LEVELLING THE TURNTABLE

The most accurate leve]l available is the tonearas
itself (much more2 accurate than a bubble laveid. The
horizontal pPlane (the dira2ction oOf travel! the arm moves
from the inside to the outside of the record) is the plans
that must be level. I+ th2 arm is teve! for horizontai
movement, 2verything else will b set. Do not us=2 a bubble

ievel to try and balance the arm.

FIRST METHOD-USING THE TONEARM

To us2 <the arm as a balance lavel, start by trying to
es5tablish neutral batance., This can b2 done by ysing one
of the thre2 brass counterweights. Thess accessory weights
will thread onto the rectangular aluminum vod hoiding the
four |ead weishts together. These brass w2ights should not
be used as counterweights. They should oOniy be used as
weight to achiseve neutral balance, thus not digturbing a
pra—set tracking force. Choose the size which atiows the
tonearm to come as cClos2 as possibie to a floatins
condition. You will se2 the arm’s tendency tD move in  one
direttion oOF the other as it is pusheéd batk and forth.
Adiust the suspension syst2my Or feet, untii th2 arm has no
tendency to move toward th2 inner or outer portion of the
record. It is now level. You can see the effect oOFf the
lead wWire stiffness at the extreme ends of travel. This is

normats.
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SECOND METHOD

When the cartridee is installed and the tracking force
correctiy set: yoOou can e2rform a quick check of tonearm
level by iow2ring the stylus in between the? gsrooves of the
lead owut section on any record white the platter is
turning. The vinyl surface of the record where there are
NO cCut Irooves Provides a 1ow friction surface, and you =an
se2 the tendency of the arm to move in ong direction or the
other i+t |t IS not level in this asmaill space betwaen
srooves.

Some test records are made with blank spaces where no
grooves are cut to check anti-skating on pivoted arms,
These can also be used for the same PUrPOSe.

R small mirror or piece of 31ass also wWorks very weli
for a leval check. Place the #sirror on the piatter and
lowar the stylus (correct <tracking forece) on o the
surface oOf the gslags. If the arm is not (eve!l you wWill see
it stide in one direction or the other. Adiust the
suspension as required.

AR mirror has th? additional advantage of providing a
visual check of stylus azimuth., The stvius ¢ir should be

absolutely perpendicular t0o the record aroove.
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AIR PUMP
RECOMMENDATIONS FOR AN AIR SOURCE
NOTE: ANY PUMP USED WITH THIS PRODUCT MUST BE TURNED-OFF
WHEN THE ARM OR SYSTEM IS NOT IN USE. THE FILTER
SUPPL.IED WITH THE ARM MUST BE USED WITH THIS PRODUCT
AT ALL TIMES.

If the owner chooses to sSuPPlY his/har own air source,
we offer the foilowing susgestions?

We have experimented with many aquarium air pPUMPS and
have found that very few actually work. We have NOT found
a4 standard aauarium pump that is quiet,. These pumps must
be placed a distance From th2 listening room in ordeyr to
maintain low noise levels.

Smooth air flow i important in the operation of the
air bearinada. A 1ong Iengath of airline (}1@') smdOoths the
flow of air. The gpresgsure drop I8 not significant with
1/8" I.D. airline because th2 flow rates are iow (158 <ubic
ina/min.gy 2.5 1I/min). Thereforae, i(ong airliine runs are
favorabile. If the user wants an “ideal" air source, a
suree tank can aiso be used. R quart bottle stuffed wWith
cotton with air input and osutput fittinas in s2ries with
the airlin2 in this order: pump — surge tank - Fiiter -
tonearm: WOTKS very well.

Standard aquarium air pumps produce EB Hz pulses.
These can be smoothed by th2 above methods. If aquarium
pumps are chosen and th2 recommendations show that two are

reqauireds these should be run Out of Phase. This san he

done by running them in parallietl with a "T" air fitting,
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wh2n the pumps are out of Phasery the OQUtPUL oOFf air at the

fitting will b2 much sSmoothar,

pump filter
4}4’| % —{ - air bearing
o

Two pump configuration

RECOMMENDED AIR PUMPS
l. Sil2nt Giantesscacunansannans (2 required), (guiet)
2. Hagen "Optima"..ecessssvesnas (2 r2quirad), (noisy)
F. WISA Model 120..ccsnccccncsas{l r2auirad): (very quiet)

4, Hartz Mountain: Vibra Power.. (2 required), {noisy)

Th2 user can aiso attach th2 air bearing arm to a shoe
air COmMPra5sSOr wWith 2xc2llent resuylts. The COMPY2SSaT
wouild nead tO tTurn oOn oOnly onces for hours oFf listening
b2Zause the arm can oOperat2 from the storags® tank. The
r2gulator should be set on 3 t2 3 Psi. Highery pressure
witt not damase th2 b2aring. but it i®s nOt necessary.
Remamber, the includad filter must be usad ih any pume

application.
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EMINENT TECHNGCLOGY AIR PUMP

THIS PUMP MUST BE TURNED-OFF WHEN THE TONEARM OR SYSTEM IS
NOT IN USE. WE RECOMMEND USING A SWITCHED OQUTLET ON AR
PREAMP OR A SWITCHED TRACK LINE IN THE SYSTEM TO TURN IT
QOFF.

This air pump suPpliad by Eminent Technology +or use
wWith <the tonearm is manufactured in Javan by the Takatsuki
MFG., CO., (Modei SPPBGR). It pProvides <the optimum aivr
Prassure and filow requirements necessary for the tonearm
and I8 extramely auiet.

Internaltys it uses twd diaprhrasms driven nut of phase
by matched transformer/masnet assemh!ies. Qut of phase
op2ration oroduces 120 Hz pressurs puisation which SmOIDths
the airy flow. £ surge tank cast intd> the bottom ofthe pump
further smooths th2 air flow. Th2 pumPp should b2 usead in
the uPright pPosition bacaus:a the motor assembly is mounted
on rubber bushinss.

This air oump Will eroduce about 3.6 Psi into  a
storped Iload. QOperating the air bearing it wil! produce
about 2.5 pPsi at about 150 cu/in. PRy minute air fiow.

We have found that the ba2st location FOr any air pump
is a clogset, oOr another room if possibte. In the
listening room ei{acement under a chair or hbehkind the
speakars will also work welt,

The user shoutld exeeriment to find th2 oOPtimum

(auietest) (iocation for the air pPuUmP. Rdditional airlina

is availabie from an acauarium supply stores (1/8% I.D.).
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USE OF A PRESSURE GAUGE

A pPressure gavge is not n2cassary for us2 with this
Broduct, I+ the usar wishes to us2 oney several opPtions
are availabtwe,

Most heatine and air conditioning suppti2rs offer a
pressure gause which has a scal2 range from 0-35, @-15, or
2-3I8 esi. Any of these are acceptalbe. Thess are usually
used for checkin® gas pressures in pPropane 9r naturat gas
heaters and stoves., Ask them fOor th2 necessary fittinss to

adapt the 9ause to 1/8" I.D. airtline.

Another possibility is an AUTOMOot jvea manifold
vacuum/pressurs L U1 1 avaitahle from most hardware
stores. Thease gauses wiltl have scales which range from

3-3I8%" Ha. (vacuum) and @—-1Q psi (Pressure) on On2 Scail2.
The airtin2 uvused in the tonsarm will direetly intarfacs

with thess gsauges.

N N

A prasaure sause2 can indicate the lone—tarm

performance of the pume. It zan alss tell vyou i€t tha
filter is clogg9ing wh2n th= pressure dropsy and if the
capillaries within the ton2arm manifold ar2 <ciog9g9ing (S22
maint2nance section)’ if th2 Pressure  increases. Both
pProbiems ars esasy to sdolve. Proper eressures should b2
SER AT 2.5 and 3I.S psi when used wWith any of the

recommended air puUmpes.



MAINTENANCE SECTION
Youy dealey is sKilled in maintaining this product and it
is b2st to Consult them Cconcearning probiems. We hop2 you

will use Youy deali2y for sarvioce, The factory is avaitable
for technicatl advic® and h2ip Cconcerning Pprobl2ms. We wiltl

always be 9tlad tH Offey DUYr assistance.
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CLEANING THE AIR BEARING

We recommend cleaning the2 bearing every thrae months
using the Ffollowing procedur2: Dip a cotton balid in
rubbin® alcohol. With the air pumP On: WiP2 down the air
bearing spindlie ati along its 1engths toP and bottoms This
will areatly extend th2 lif2 of th2 bsaring beforse movrs
intensea Ci2aning pProcedures must be used.

It the bearing eticks whil2 traveling across the
record and causes SKiPPing, it is mOsSt likety dua to on2 of
the followingt

1. Not enoush air supplied to tha2 bearing. This can
be the air pump (see air pump maintancea) or the fiiter,
CHECKING THE FILTER

The Ffitter can be checkad by removing it from tha |ina
and hooking the air pump directiy o the air bearving. I+f
th2 hesaring then works: th2 filter is cClog9ad and ne2ds to
b2 reslaced. Contact your deaier or Eminent Technoiogsy for
a replacement. Do not operate the bsaring for long perinds
of time (hours) without the filter.

2. I+ the air supply tD the b2aring is 9ood (over 2
PSi at the manifoid), then the other possible causes of
failure are dirt buildur on the spindle, manifold, oy
ciogged capiltaries Wwithin th2 manifoid.

CLEANING DIRT FROM THE SPINDLE

For this op2ration the air pump should b2 on. Take a

toothbrushy dip it in rubbing alcohdl: and vigorousiy brush

the spindle on both =2nds. Then wire Off the atcohal with a

goft Ccloth. If this resgstores op2ration: then nothihg =21952
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needs to b2 done. If this do=2s not work: you aust c—iean
the inside walls of the manifold. Sometimes the dirt
buiiup on the spindle <an b2 removed by sScrapping the
surfac®? with a Knife or scrapping tool. I+ re2sidus cComes
off when this is dones the sPpindie is not clean. Clean it

again Wwith a toothbrush.

NOTE: In normal use th2 fMIiowing twd pProcedures should
never ne2d to b2 done. Proper Cimaning and use should make

the bearing last a tifetime.

CLEANING THE MANIFOLD

First vyou must remove the spindle from tha2 manifold.
The best method is to remove the tonsarm tube Jjoint and
interface assemble from the gspindie. This is done by
Ioosening its c<clamping screaw and sliding it off of the
sPpindle. The fit between thass parts is wvery tight, but
rotation of the spindiey while pulling on the interface;
makes removal easy. These parts ars rugesd. It is
difficult to damags them when th2 interface is reamdoved from
the spindie. The spindle can be pushed compietely throush
the manifold C(in th2 direction towards th2 inner gsroove of
a record). With the inside of th2 manifold esxeosad, take a
toothbrush dipped in atcohol and vigorpusly brush the
inside walis of the manifoid. You cannot damase the
surfaces oOf th2® a&aiv bearings by toD much Cieaning. Then

pUsh & sOFft Cioth into the manifold and gs=2ntiy dry it.

This almost aiways restores normal operation.
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3. I+ the ton2arm Sstill does not wWworks and the pump
is delivering over X.8 psis then the capillaries are

cloggad within th2 manifoid.
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CLEANING THE CARPILLARIES

Remove the sSpindlae as described above., With the
sPindie removad from th2 manifold, th2 manifotld is removed
by PUShing very hard with your thumb asainst the manifold
whit2 Rkolding the manifold housing. It is held in by two
0=rings which need To b2 lubricata2d with sreasa before
re—instaliation. Mark its eosition, bOth front to  back
and upP and down: With a magic marker. This insures that

during re-assembiy th2 manifold is returned to its =original

PISition.

When th2 manifold is  o2ut oOf the sleeve, (14) E-32 x
1/2 set Scroews wili be 2xpnsa2d. The thr2aded portion  of
the manifoid is designad to aliow A&ir to spiral around the
Dutside of th2 s2t Sor2ws and maintain the precisse  12n9th

and size of air Passags2 required for an =2fficia2nt air
ba2aring. Remove the s2t sScoraws. These holesg and the sat
CsiIre2ws should b cleaned with a pipe Ciean2y and alcohdl.
Re—-assembtle the air bearing assembly tth2 manifold shouild

b2 orianted as it was when ra2moved) and normal operation

should b2 restorad,

(14) set screw
locations <\

(capillaries)

—w—m=slide manifold ocut
| in this direction

"O" ring

\\\\\air fitting

sleeve



AIR PUMP MRINTENANCE

Inside the enciosur2 of th2 pump th2re  ars two
diashragms. These diaprhragms <an t2ar or puncture. This
could be a cause of 1Ow  air pPressure at th2 tonearm (2
PSiJe There are also four valves (twd in =2ach diaphrasm).
I+ torn or defective, this rcan cauvse reduced +fiow or
pressura. If you can identify either Of these faulits, we
will sSuepply replacement parts for your pump. It can atso

b2 replaced by vyouy dealery or raturned to the factory for

replacement.

NO QUTPUT
I+ the pump Ffails completaly, it is Probabty a bad
line Zord or op2an il in tha transformar. Return  the

compliet2 assembiy to the factory for replacemant.
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MOTOR GUARD MODEL D-13 FILTERS
USED WITH THE EMINENT TECHNOLOGY MODEL II

GENERAL INFORMATION

These digposablie filters have besn designhnad tOo remdve
@il a2rosois,; smoke, and condensed moisture fFrom compressed
air \lines. The Modei D-13: with 1/4"NPT(F) ports, is
designed for aanerat industrial and laboratory
applications.

The <Ffilters should be installed as Close as Possible
to th2 air Pump.
INSTALLATION

Push the airiines ovar the black fittings at th2 =2nds
of the Ffilter. Needte nose pliers can be vused to sePread
the air tine if it will not slip over the fittings. It is
not directionat.
OPERATION AND MAINTENARNCE

The operating pressure of the tonearm is 3 psSir and
the maximum recommended operating eressure of the filter is
100 esi. The eplastic housing s adversely affected by
aromatic hydrocarbons, including sSolvents,  ketones, =tc.
DO NOT ATTEMPT TO CLEAN THE FILTER., INSIDE OR OUT. OTHER
THAN A QUICK WIPE OFF WITH SOLVENT. When used with th2 air

b2aring: this fiiter should last approximately one to two

y2ars with averags:e us2.
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TECHNICAL SECTION
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ANTISKATING AND FREGUENECY MODULATION DISTORTION
OF DIFFERENT TONEARM GEOMETRIC

Pivoted tonearms are designed S0 that the h2adshei|
hoids the carsridge at an "offset angle” with respect to an
imasinary lin® drawn through th2 tonearm pPivot to the
stylus tip. The arc traced by the stylus tip 2xtends past
the r2codrd ce2nte2r and is definad as "overhang'.

This design approach minimizes tracking arror. Thara
have bean many articles written about the geometry of this
desigan approach.

Pivotad arms creats2 several side =2ffects which reduce
PhORD cartride? parformance. The first is a skating force
whick ra2suits From  twd differant parts of eivotad arm
desian,

There is a force compon=nt {(vector) that is dirasctad
toward the center of a record. It results from the sty lus
drag force vector not fatling in line with the pivot point
of the arm. (See Figurel This force pullis th2 tonearm
inward and the styius can be ObsSearved as bending outward.
This force and th2 resulting bending can be demonstrated by
conhecting 4a rubberkband to a pPivoted arm  around the
cartridae body and puUlling it straight ahead (away) from
the tonearn. Note?®: the motion OFf th2 tonearm is inward
and results in bending Of the rubberband (cCcantiveier).

If you corrected these forces wWwWith an anti-skating
m2chanism SUch that the stylus did not bend (you  can  not

really do this because the frictional force and resultant
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bendine varies with groove modulation, sty lus shape,
tracking Fforce; etc.) ther2 still exists another component
of skating.

This second skating force results ba2cause of
overhang. There are frictional force veotors that result
which are not directiy ahead of the stytus. The surface oOf
th2 recorgd is not r2alty moving straight ahead with resp2ct
Tt the stylus tip. As a resuit,; theres are forcs componants
directad ah2ad and toward the center of the record. The
magnitude of the inward force depends uPoOn the dearee of
overhang.

This means that any given cartridoe works agsainst
lowey horizontat forces in th2 Mode! Two tonearm (.1 gram
oF l&s8) compared to a conventional arm (.2 grams/Iram
VTF). These figures apply if You use records that are not
saevarely out of round. If vyou 1ike to pilay sever=ly
2Cccentric records: ones with runout oFf gSreater than 1/8%
thaen we suggest you uUsSe a low mass pivoted arm.

For vertical forces white tracking warps:s the
cartridges SUSPENSIiOon System MUSt wWork against tha tonearms
moment oOFf in2rtia about its vertical axis of rotation. For
the Modei Twos these forces will be similiar to those of a
conventional tonearm which has low to medium effective mass

(19 grams).
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