WARP/WOW

Afs a tonearm travels over a warp in the records, it
moves Over an arc equal to th2 angie @, as shown in the
figur2 below. The effective l1lenath Of the arm chan92s by
the cosin2 "@" multipli=ad by <th2 |2n9th oOf tThe tonaarm.
Whan the arm 9028 Oover a warey the position of the stylus
moves ah2ad Or behind th2 center!ine OFf the record, becauss?
2F the arc it must 90 thrdudghs This chan92 in position
changes <th2 pitch or freaquency of the sound b2ing

reproduced.
CENERAL. RELATIONSHIPE FOR A GIVEN SIZE

1. Tha jonger the tonearty th2 (2S% Siganificant warp

WOW becomes.

)

. Warep wow incr2ase2s with incr2asine 0.
For th2 Mod2t Twoe the piviat Point is fixed by the air
bearing Just above the gurface of th2 records which

MiNiMi IS WAFP WOW.
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THE EFFECTS OF A WARP ON TONEARM LENGTH
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LOW FREQUENCY RESONANCE MEASUREMENTS

The curve b2low shows the typical responss for the
vertical resonance of tha tonearm. This was done with a
medium—hioh compliance cartridae (30 X ldi cm/dynel) with a
mass of 7 garams and two counterweshts (159 + 109). This
counterwelsht combination 9ives a vertical effactive mass
for the tonearm of about 12 grams, which results Iin a
regonant freauency of & hz (measured).

Horizontatiys the resonant freauency will be much
lower because of the tonearms hioher mass (30 grams). The
horizontal resonant freauency is damped by the decoupling

SPrin® and is very well control led.

e o S
e “f=—1=

et
1

49



TONEARM EFFECTIVE MASS

For conventional sivotaed ton2arms, the sffective mass
of the arm is its moment o©Of inevtia abonut its axis of
rotation divided by th2 cartridoe distance from the pivot
Point squaredy and is aimost the sam2 for all directions OFf
MmOt ion.

For th2 Model Twd: this is the case vertically, but
for the horizontal plane, the 2ffective mass is the mass of
the arm. This is because <the arm has N9  S2ivot PoOint
horizontally. The r2sult is a tonearm with |low =2ffective
mass vertically and high 2ff2ctive mass horizontally.

Because of thisy the2 low frequency regonance of the
arm/cartridese witl b2 differant for each plane of wmotion.
The rise in reponse at resonance g usually about A4dB

vertically and about Z2dB horizontalty.

Calculatine the resonant freaquency ot thz tonzarm?

F .= )
res ZITJCO (Ma + Mc) S, ® Compliance of Cartridge
in cm/dyne
M, = Mass of Cartridge (gms.)
Ma = Mass of Arm

5@ Vertical
30g Horizontal

20



VERTICAL TRACKING ANGLE ADJUSTMENT (VTA)

Several artictes have apPpeared which address the area
of cartridoe performance, Vertical Tracking Ansle, (VTR .+
and Styius Rake Angle (SRA)., We have designed the Model
Two tonearm to oPtimizZze the vertical +trackinsg anale of a
cartridae.

The anate that a cutterhead stylus is pPlaced at when a
record i€ Ccut results in an included angate in the final

disc. This included angise must be dupticated with the

reproducing stylus or distortion will result. The problem
today ling in standardization of the angl2 by record
manufacturers and COFresponding standardization by

cartridess manufacturers. Presenttiy most records are cut
with resulting vertical angles between 16 and 20 dearees.
Th= average verticai angles of cartridaes manufacturead
today is sSlightiy higher than 22 da2grees. The result of
-this mismatch igs less than optimum performance for many
cartridaess,

Atthouah the vertical en2rgy containsad in a racord
represents approximately 48% of the total ensrgy on tha
record (E@¥% l1ateral). The Distortion levels we are dealing
with are auite high. In some cases,: the vertical
performance with certain types of distortion can be
improved from 2.859% to 1% or tess. {(Who would accespt an
amplifier performance figure of 2.5% THD at 1khz?) in most
cases, oOoptimizing the verticai tracking angis will not

affect the iateral eperformance (ov fre2quency response, and
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tracking abilities) of a cartridee and the result is an
overail improvement in  cartridge sound and imasing.
However, attention must be paid to both vertical and
tateral performance,

There ars many other parameters which affsct the
performance Df a cartridas wvartically and hkhorizontatiy
(styius Yaksa angle, tracing distotrtion, tracking
distortion:s stylus sessometry, 2tc.). Some suse=ast that
Styius Rake Angl2 is the most important earmetery and if
corrected the cartridge performance will b2 b2gt. W= do
not Know the answer: but we do know that for a 9iven
cCartridas you <cannnot adJust one without chaneing the
othear, The correct verticat tracking angle is by no means
the only way to imProve phond cartridaes, but we b2l isve
standardization wouid v2pra2sent an important stap toward

OPtiMmiZing this medium.
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CARTRIDGE VTA TEST EXAMPLES

In the Ffollowina tast, th2 wvertical angte of the
cartridee is <changed and the vertical earformance is
measured. The anale o»of a cartridoe for optimum vertical
performance does ndot necessarity match the angls for
optimum lateral performance. Usvally the cartridoe will
perform baest at sSome ComPromiss ansie which I8 noted.
fAccording to most studiesy minimum wvertical distortion
indicates that you are ciogse to the optimum angdle. The
test record used is the CBS STR 112 which was cut with a
resulting vertical angle of 16 dearees.

IM TEST — R standard verticat IM test was used to comeare
cartridgas parformance at different WVIAR's. A distortion
fiaure is taken by oDbserving the FM content above the 4Kh2
refera2nce ton2 and noting how far down these components ares
With repact to this tona. Most IM distortion Ffigsures for
Brhono cCartridges are measured by disregarding the fivrst FM

CoOmMPONENt and measuring how many dB down the Znd Componant
is above the 4Khz reference.

SQUARE WAVE TEST - Vertical square waves are displaved on
the spectyum analyzer. The harmonic cont2nt of a sdyare
wave should contain no  aven ordered harmonics. The

presence of a2ven ordeyr components indicates certain types
of cartridge® ftracing problems: part Of whith are vertical.

Thess display the ability of a carsridgs to resolve comp i ex
harmonic structures accurateiy.

% of % of
OIFFERENCE [ Toren
20, (40:60) W (1% %) 30 {§0,70) | 3.16% (.31,.031%) LEVEL
2 s n 2.87
same (048] | 301
it .5t
22 7.94 2 25 Tan 204
R .24
2 7.08 £ 11 22 2 718
. 2.00
24 .31 3 3 e
8 178
25 5.e2 35 . Tes
189
ze .01 k1] . '
27 447 Y 141
. 97
2 ags 3 128
7 ]
29 3.55 s 112
] 84
Figure 20  Chart for Conversion from dB’s to Percentage Readings s 51




IM TEET EXAaMPLE Measured VTA=2Z deareses

cartridgs paralle| to surface Cartridge angls I back

8 18K 85 I6W HLN via-ie :

This

test Shows only a sligkht imeprovemsant (1d4dB) in IM
distortion when th2 cartridas is tilted to corract Foy its
vertical tracking angsa, Distortion for the s2cond FM

comeonant imeroved from —I5dEH to  -3EdBE. an insignificant

amaunt.

SRUARE WAVE TEST

cartridgs parallel to surface

& 18K 3 18¥W HLN ViG-0

This test revealad a S4B imerovema2nt in the cartridass
ability o redect higheyr aeven order harmonics  of a sguars
Wave, The lateral performancs (not Shown) also improved
slightly (frequancy r2sponss rendinsd the samel. YU WoUid
probably want to uUusse  this Cartride2 wWith the haadsha |

tilited back about I desrees to oRrtimize ts vertical anale,



HOW TO USE THE TONEARM TO SET THE VTA

For the example w2 Will use a hypothetical situation
which represents what th2 user will Probably encounter with
records and phono cartridoes presently made.

Our records have been cut with vertical aneies of 20
dearees and our Phono cartridee has a wmeasured VTA of 21
dearees (from a test report)., There is a difference of 1
dearee; SO the performance of this combination vertically
may not be optimum. From the fisure, th2 angle "O" must be
reduced by 1 degree in order to match the vertical anoles

Oon OUTr records.

cartridge body

the dynamic pivot

point (avggage))
&

average
tangent plane

I NN
- | record surface
|

THE VERTICAL TRACKING ANGLE &

Use the VTA dial (set the lever at @ desress) and set
the height of the tonsarm such that the tonearm wand is
rarallel to the surface of a record. Then adJiust the VTA

dial to -1 dearees. This will match the cartridae’s

vertical anvie with that of the record.
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CONCLUSTIONS

Not ailt cartridass will b2 improved by UsSing them at
some angte other than the intende2d design angle, {The
top Of the cartrideae paratlet to the surface of

a record.)

The Euroepsan rvecord vertical cutting angle standard
Clos21y matches the vertical angia2s pres2nt in PhONO
cartridaes today. Thaere is a nead for a universal

recnrd cutting standard which Closely matches this.

If the measured vertircal tracking angle of a cartridse
is high (gr=2ater than 22 degrees) its vertical
performance will probably be impProved by tilting it
back (2 or 3 desrees) {(front aoes upl 1o match pPresant

vertical angtes on records.

If the measured vertical tracking anaie of a cartridas
is 18 to 20 desress, it will Prokably perform best when
its top is mounted parallel to the2 surface of tha

record.

Some cartridoaes are very gensitive to small changes in

VTA, others are not.
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WARRANTY FORM

NAME: 2 e tsansennassanssssncsassansasanaenaansnnannanensenss
STREET ADDRESS. s cseussescasnesssanssasssssnssssnsnsansansns
T T -
CITY/STATE. e s sseunsscsanassancnncasssnnsssonsssssnsnnanns
ZIP CODE..uvseseannssnnscusssnasanrassassnnsnsssssnnssnsnnns
HOME PHONE NUMBER. c s essseasessssssnanssannnsnnsoanssssnness
DEALER PURCHASED FROMu«useuasssnsusacarnasasnasnsnsasnansns
DEALER ADDRESS: s s svseasssencacsansnsancseassanesnacsnsanssa
DATE PURCHASED. ¢ e tessncvesnsssnsscssasasonsnannsnncesnnenns
TONEARM MODEL NUMBER. « « « s s« s s e m s s mmmm e m em e e mn e

TDNEQRH SERIRL Nu"BER----.---.---.-l.nq-n.tuiu.ltuuniu--unﬂ

Pleas2 provide the above information and return to the

followine address!?

Eminent Technotoay, Inc,
P.0. Box £884
Talliahassee, FL 32314

usA
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WRRRANTY
Eminent Technoloay, Inc. warrants the Model Two
Tonearm to be fres from def2:ots in pParformance. materials
and workmanshin‘ for a e2viod of 3@ days from the date of
purchasa2, Within that periond, any failure of the Model Two
Tonsarm wWill b2 corrected without chars2 for parts, tabor
oy transportation from the factory. After this periods

Pending re2c2ipt Oof the warranty form, filied out and mailed

to Eminent Technotosy postmarked no tater than on2 month

after purchas2:, th2 above warrvranty will b2 extended to
thr2e vyears for parts and one ya2ar for tabor., This
warranty is transfa2rable. Tha Ohtigation of Eminent

T2chno loay under the tarms Of this warranty does not  extend
|

toi
(1> Any Mode! Two not installed or operated in

accordanc2 with th2 instructions containad
in this manval.

(2) Any Modelk Two while under performance testing
OoF after baing used in such a test by any
facility or parsonn2t not authorized by
Eminent Tachnology.

{3} fAny Dther componant part connected to or
op2rated in condunction with the Modetl Two,

(4) Any traumatic damagss: accidental damage or
damage incyrred in shieping or to defeacts which
upDn examination by Eminent Technoloay and in
its SOl oPinion have been caused by abuse,
neglecty impropery or abnormal instatiation or
operation for extended periods in industrial

applications.
This warranty is not apeplicabi2 if any part of the
Model Two has be2n removed or taken aparts repaired:
atterad or modified by anyoneg not receiving eSrior

Authorization in writing by Eminent Technoloay nor if the

s2riat numbers have been defaced or rendered itisgibile.
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I+ an Eminent Technology product is removed from any
country in Which th2 original Cconsumer pPuUrchas?2 was made,
Eminent Technoiogy distributors and authorized dealers in
any subsequ2nt country ars2 not obligated by the terms oOf
this warranty. Eminent Technoiosy resevrves the right to
incorporate design rafinements and changes to  its existing
Products without notice or obligation.

I+ practicaly thes2 design modifications will b2
incorporated into 2Xisting units for a reasonable charga.

Eminent Technoliogy =2xpra2ssily does not warrant or
insure for (9055 of wus2 oOf th2 tonearm dus to failure or
peyinds of repair. Warranty repaivrs wiill be carvied out by
the factory. The Model Two must be returned prepaid in its

oriainal factory cartont
EMINENT TECHNOLOGY

PQ BOX EBE94

TALLAHASSEE FL 32314
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HANDL. ING OF LERD COUNTERWEIGHTS

Tha I=2ad counterweishts used in the tonearm Can be
handied infrequently withdut causs2 fOr <oncarn. Protongad
handl ing oOf i1ead and exposur® to skin should b2 accomPani=d
by aDO0d personatl hygiens orocedures. Wash  hands  after
hand! ing,

Po not aliow <chitdren to handte or ingest thess

w2ights. If one is swal lowed by anyoney induc2 wvomiting

and refar to a Physician.
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We would appr2ciate any comments concerning this produst
and/or Owna2r’s Manual. It you have any ¢a20commendatinns,

COMMENTS Or Corvections, pileass address thea tol

EMINENT TECHNOLOGY, INC.
P.O. EBEOX &894
TALLAHASSEE, FLORIDA 32314
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