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¥YWe want to thank you for selecting the EF;AJDD
Variable Dynamic Damping Universal Tonearm.

The EPA-100 can be adjusted to the optimum damping amount
corresponding to the compliance of the cartridgs used. This
toneanm has many important features to assure you of axcellant
performance. Among these are our ariginal Dynamic Damplng
Syatem, the highly sensitive gimbal-suspension system with 20
rublas for high precision, and the lightweight tank: arm with is
high-strength hardening treatment using & special nitrification
methed, This tonearm s an excallent example of the lotal con-
centration of technology—a universal tonearm with superb high
performance characteristios.

In order 1o ablain the fineat parformance of the many features
of this tonearm, and to assure lenger and most satistying service,
please ba sure to read thess operation insfructions carefully
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MHoete:

The bearing part of this tonearm features a very deliczts con-
structicn including 20 rubies, In order, therafore, to aveid damazs
from impact or transportation handiing, the tenearm itesll, the
balance weight, and the lonearm base are each packed sepa-
rataly.
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Assembly and set-up

Tonearm Installation position
nF:r the Technics SL-1000MKIL Direct Drive Turntable Systam,

tsg hole for the EPA-100 has already been prepared. Begin,

trarafore, from step (3). ’

(1} Flace the templale (included) over the centar spm_ﬂ'iﬂ-. Then,
holding the arm stand as shown in Fig. 2. detarmine wiera
she tonearm will be installed. While moving the arm stand,
determina the proper position, and mark a circle at this
position with a pencil
Mote: o )

Se sure to check the tonearm position in order to determing
whathar the back part of the tonearm will contact the dust
cover when a record is played. ;

{Z) Make a hole (38 mma) in the arm panel (Fig. 3). Using a hand
drill or similar tool, maka holes, as shown in the figure, along
the round mark made in item (7). .

Then cut away any unnecessary parts, and finish the hola by
using & round lile.

{3) Attach the arm stand 1o the arm panel, and lighten complately
by using the included wranch (Fig. 4).

Hote: )

In ardar to make later adjustment of the haight of the bnn_e—
arm ‘easier, move the lever for fine adjustment of arm haight
to the right (Fig. S

[£) Full out the ghono oulput cable from tha underside of the
turntable base and pass it through the ingide of the arm
stand (Fig. 5).

13} Then align the groove ol the tonsarm connector with Ihﬂ_prl:k
jaction of the plug, and connect by inserting all the way in
until the plug stops. )

[} Attach the tonéarm to the arm stand, and temporarily set the
height of the tonearm by tightening the tonaarm hatding
serews (using the included scrawdrivar) (Fig. 8).

MHole:

For tightaning the holding screw for securing the arm, please
perform this when the height gauge is in position "'8.

In the cage of model SH-1083, install the tenearm up 12 the
pl:li;'ll: whera it slops.
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@ installatlon of cartridge and haad sheall

The cartridge can ba installed by referring to the operation
instructions for the 205C-I[ type cartridge.

L

if any other cartridge is o be installed, refer to the operation
instructions of that cartridge.
(1} Connect the ledd wires to the cartridge.
The terminals of most cariridges are solor coded. Connact
each lead wirg to the terminal of the same color.
Red =R+ (right channal, [ +) terminal)
Grean—H = (right channel, ground terminal)
White —L + (left channel, [ +) terminal)
Blue —L = (lelt channal, ground terminal)
(2} Temporarily attach the cartridge to the head shell by using
tha included screws (Fig. T).
Note:
To prevent damagea to the stylus tip, it should be removed
from the cartridge, or should ba covered, while lead wires

are belng connectad, and while the cartridge is being attached

to tha head shaell.

(3) Make adjustment of the overhang [Figs. 8 and 3). Tha head
shell has a special cursor which can be used to easily make
the adjustment of the ovarhang,

Depending upon the dimensions specified for the cartridge
which |3 to be used, determing the distance (in millimeters)
from the position of the screws o the stylus tip; and then
align the index line mark 'on the head shall with the cali=
brated mark (on the cursar) which is the same numerical
value,

The distance from the position of the scraws to the stylus tip
of the 205C-IL type cartridge is 5.0 mm. (Refer to Fig, 9.)
Hole:

When the cariridge is attached, visually check lo be sure,
looking both from the side and the front, thal the cartridge is
on the same horizontal plane as (i.e., is parallel to) the
surface of the record, and that the ceniral axis of the car-

iridge and of the haad ghell are in line with each olher (Fig-10).

(4} Attach the head shell Io the tonearm [Fig. 11)..
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Binstallalion al the balance welght
Place the balance waight onto the rear shaft of the tonearm,

align the hole for the screw, and tighten the screw complately £

(Fig- 12).

@ Adjustment ol the damping selector
This tonearm includes a unigue magnetic damping selector
which can be used to assure that the tonearm ls perfectly matched
to the compliance of the cartridge o be used,
The damping selector is calibrated in five posilions, (15}, and
the position which corresponds to the compliance and weight of
ihe cartridge should be aligned with the index mark on tha
balance weight.[Refer to the chart of Fig.13 and see Fig. 14.)
The following are the standards of applicable calibrations
depending upan the compliance of the carfridge to ba used.

For precision,also rafer to featura .

Damping selectar callbrations Cartridge compllance
(100 Hz dynamic)

45 more than 15 X 10°% cm/dyna
B 10~ 15 x10-% cm/dyna
1-2 S-10 X 10°% cm/dyna

Fig. 13

im the casa of the 205C-IL bype cdriridge, because the compliance
iz 12 ¥10~% em/dyne, and the waight is 6.5 g, the [1.5] selting
should, therelora, ba used.

Mote that the damping selector position is continucusly varfable,
and any position between the calibrations can therelore also be
selected.

Hole:

i the damping selactor is rotated completely in the direction of
the [1] mark, the movable waight inside the balance weight will
become lockad, and the tonearm can be used as an ordinary
high-sensitivity tonearm, without dynamic damping.

When the unit is moved, be sura to rotate the damping salactor
complately o the [1] mark in order to lock and protect tha in-
ternal structura of the balance weight.

Adjustment of parts

0 Adjustment of the "0" balance
Before making the adjustment of horizntal balance, check the
following points: '
(1) Check whather the cusing lever is in the down position or
not.

(2] Check whethar the anti-skating cotirol is set to the “0" position
or not.
Although the tonearm may move very slightly to the left and
right when the anti-skating contrel is set to the 0" position,
this is because of the high sensitivity of the rotating part of
tha tonearm, and s no problem, because the lataral force is
vy smail.

(3} i the cartridge to be used has & removable COVar, remaova ik

B Adjustmenl of horizontal (zéro] balancs and of stylus pressire

(1) Aemovae the arm clamp, and move the tonearm away from
the arm rest sc that it is freely sussended (Fig. 15).

(2} While turning the weight ring in diraction “A" or "B" (as
indicated by the arrows), adjust sc that the lonearm is as
horizontal as pessible (Fig. 16).

Do not touch'the damping selector while making this adjust-
rrant,

(3) After linishing the adjustment of the horizontal balance, re-
turn the tonearm 1o the arm rest, e3d securs it with the arm
clamp.

(4) As shown in the figurs, hold the witight ring with a finger so
that it does not move, and turn only the stylus pressure ring
50 that the "0 indication of the rirg is aligned with the
index mark on the weight (Fig. 17).

Note:

When the horizontal balance is adisted, be caraful that the
stylus tip of the cartridge does not wouch the turntable mat or
the turntable bazae,
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{5) Naxt turn the weight ring, and set it to the numaerical value
corresponding to the rated stylus pressure of the cartridge o
be used (Fig. 18).

Because the stylus pressure ring also moves wken the weight
ring is wrned, the calibration can be read directy, thus making
it easy to correctly adjust the sbylus presaura.

{8) Turn tha anti-skating control, and set it to the same numerical
valua as the stylus pressura (Fig. 19).

@ Adjustment of arm height and canfirmaton ol arm movement
range

51;‘?“;“ a recard an tha urntable, and. without sotating the
turntabie, gantly place the stylus tip on the record.

{2) While turning the arm height adjustment leves to the “DOWN™
position, adjust the ubular arm untii it iz nearty paraliel with
tha record surface. (See Fig. 20.)

The arm height adjustment can be fine adjessd n 0.5 mm
staps over a ranga of & mm.

Mola:

If the fine adjustmant of the helght adjustmest can not be
made, turn the fine adjustment height lever in the “"UP™
directlon to “'8," lcosen the securing screws. and slightly
raise the lonearm. Afterward, re-adiust the fine adjustment.

fiAdiustment of arm Kl distance

The arm lift distance [the space between the stylus tip and the

record surface when the cueing lever is raised as shown in the

figura) i most suitable at abowut g~ 18 mm. Adjust, il necessary,

5o that the distance will ba within this rangs (Fig. 21).

{1) Raiza the cuaing lever.

{2) To make the adjustment, first locsen the lock nut and then
turn the screw for fine adjustmant of the arm Jlift (Fig. 23).
Alfter adjustmant, re-tightan the lock nut.

Clockwlsa

The distance between the styius tip and the record surface
will increase.

Counterclockwisa

Tha distance bateeen the shylus tip and the record surface
will decraase.

Iiilzroty
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Dimensions {mm)

Abmessungen

Dimensions

Afmetingen

Dimensioner Fig. 23
Dimensiones Abb. 23
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Connection of phono output cable

PHONG terminal Amplifier 3
White (L) = ta PHOMO inl:H.It tarminal

Red (R} = to PHONOC HCM input terminal

Black (ground) — 10 terminal

Mols:

Be sure to connect the ground wire. if no ground connection
s made, a “hum’ noise will be heard.

Crozs Section of Bxhines 'Waighi
@ Damorg salector-

DSilicons oil 1

@5tylus pressure ring

Fig. 24
Abb, 24

©Cortrol maznet
Specifications
TYPE  vccinsssssnsnnec Wiiivarsal Tonearm with Yariabile
; Dynamic Damping systes

Bearings .......ccccesecessensse.Gimbal-suspension system with
shock-reaistant pivol and coll
apring, and highly preciss rubry bal
bearings (20)

Tubular tonearm ...............High-strength titanium thular
tonearm with special nisifcation
finizh

Chrarall raRge  ....coococnnnandde~350 mm

Helght adjustment range......42~80 mm (helicold par: & mm)

el 1T 17 [ —— L 1
Herizontal tracking error _
BOEIE ..oooiieiicicasnnsinniinaineaas i 1,17 [(At8rNal parimetsr of 30 on
record)
+2.1° {external parimessr of 30 o0
record)
PrICHOR  vonronmiisisnssissinsmiss 5 mg.(horizontally and rertically’
ENective mass ........ccoconeea 22 §.(0t 8.5 g cariridge weight.

1.28 g.styluz pressure)

Resonance fregquency -...:....i'.ﬂ I"t: (at 8.5 g.cartridgs welghi
1.28 stylus pressura 12 x 10~%cm/
dyne compliance)

Aesonance acute

angle (Q) ..ooveceecmineneenann.B OB or less (at optimur adjust-

e ment)
Damping sdjustment rangs

Damping selactor callbrations | Cartridge compliance

(100 Hz dynamist _
i more than 15 x 12-4 em/one
i 10~15 x 10 cr/dyne

1—2 B—10% 10-* cmuayne




Adjustable Range of Damging Sedector in Accordance with Cartridge Compliance
Comparizon of Frequency Response al Low Frequency Range
. et bkl il ; 7 i ! O Conventional tonearm
@Cartridge weight izcluding 1ead shell weight (19.59)(17.5g)(15.5g) DEFA-100 {with dynamic damping) (without dynamic damping)
" 10g Bg 6Gg GCartridge weight »
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s Fig. 25 9-
e 3 Abb. 25 % | Abb. 26
(= [ 4 E e
-E @
g T
.= =
]
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comipiance (100 Hz) £ ia T
B Static compliance o —
@Carridge compliance( x10-* cm/dyne)
£ — — = i e Y mdsn,
Stylus pressure l:tlum Features
range . R =3 g, ’
Head ﬂllﬂ hHilql'lt w25 g @Unique computer-designed dynamic damping system
Cartridge muurrllng . E : This unit has been precisely designey on the basis of data
dimenslons ... W 12T mire (172 Inch) mounting Space compiled from the analysis of tonearm dynamic charactaristics
Head shell terminal lug ... 1.2, for 4-pin tarminal by computers. The balance weight, which Is the heart of this

system, incorporates & precise damping mechanism which can
be used for adjustment to the optimum degree of damping in
relation to the sub-sonic resonance determined by the equivalent
mass of the cartridge and the compliance (Figs. 24 and 25),

Ag shawn in the figure, the movable weight is separated accord-
ing to the compliance of the spring, and Is damped by a viscous
fluid [silicone oil), thus forming the dynamic resonator. In addl
tion, this system has low mechanical impedance and a magnatic
damping adjustment mechanism wheraby the resonant frequency
of the movable weight part can be adjusted by the two magnats,
yielding a low resonant characteristic (Q). With this unigue
damping systam, therefore, intermodulation distortion In the low
frequancies, as wall as uitra-low-rangs nolse, are reduced,
making possible reproduction with a high signal-to-naisa ratio.
Finalty, performance with respact to both external cscillation

and “howling™ prevention has been remarkably improved

(Figs. 26 and 27).

Damping selector settings and cartridge compllance

(1) The values shown are applicable when the included head
shell(weight: 9.5 g.) s used. N, therefore, a different head
shell is used, use a valus which is the sum of the waight of
the cartridge itzelf pius the waight of the head shall,

{(2) Although cartridges which have a large compliance and
which are heavy are not within the adjustment range, the
adjustment deviation is extremely minar, and therefore the
damping selector should be set to the “S* position.

{3} The cartridge compliance values shown hers are based upon
4 resonance Irequancy value of f5. Salect, therelore, tha
approximate value by lecating the column in which the
indication of the cartridge to be used is shown.

Cartridge weight range ... _S--10 g
Arm installation opening.....28 mmea

Py e LT



Mechanical impedance Characteristics at Low Freguency Range

30

@ Without dynamic damping

@ With dynamic damping

T80
@Frequency (Hz)

@ Mechanical Impadanca [(dB)
=]
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EHighly senzithre gimbal-suspension bearing system with spacial
pivet, and 20 high-precision, low-frictlon rubles {(Figs. 28, 29 and
ao) r

highly precise ball bearing system consisting al 5 n.lh-]l"hllE _
:nllgl'l:l finished to a high degres of accuracy {+0.5 p diametral
precision) ks used in each horizontal/vertical bearing of the tone-
arm. The special construction of the bearings eliminates such
disadvantages as reduced sensitivity and tilting of the cartridge
which have been problems with conventional one-palnt-support,
all-damped tonearms (increasing the mechanical impedanca),
thus resulting in an initial sensitivity of 5 mg.,and demonstrating
superh trackin performance.,
in addition, 'I:I'bl“pl.'mt shaft features an impact-shockprool con-
struction, made possible by tha use ﬂaﬂm‘ﬂr‘rg-ﬂf_ﬂl.ﬁm
reducing the effect of impacts on the ruby ball bearings and the
piviat,
Because the lateral and vertical adjustment axes are long {30
mm), thers is very littie tracking ermor by the instailed cartridge.

B Lightweight titanium tubular tonearm treated by special nitrifi-
mmmwmmhmnmu}
Titanium I3 a metal which is both light in weight and high in
mechanical strength. Originally developed for space vahicles,
this matal is here used in 2 tonearm for the first dme in the world.
This twbular tonearm of titanium has an outer diameter of ?.5 !
mm, and a faterial thickness of 0.5 mm, making it lightar in
weight (85%) than ordinary alumenum tubular tonearms. n :
addition, a special nitrification treatment is used on tha titanium
tubular tonearm, which has a large internal loss, thus mnﬂull_-lg
the mechanical strength (about 1.6 timas stronger). The result is
a tonearm with a light effective mass and with greatly reduced
partial resonance caused by bending and tarsion of the tubular
tonearmm.

Croas Section of Ruby
Ball Bearing and Plval

DGail spring

7
B

ELightwalght aluminum die-cast head shall for vibration-prood
perlormanca (Flg. 33)
The lightweight head shell iz die-cast of an aluminum alloy fer
suparior wvibration-proof performance. It is designed primarily
far high strength, and a special vibration-proof viscous elastic
material is used in order to assure completaly non-rescnant
performancea.
Thee haad shell alza includes & special cursar device which can
be convenlently used for aasy adjustment of the overhang.

@ Straight-hallcold-type stylus pressure adjustment mechanism
assures adjustment of stylus pressure as precise as 0.05 gram.

BHellcold-typa arm-height adjustment mechaniam can be used
to make adjustments during operation.

GUnique antl-skating control Is sasy to ocperate lor accurate
negatlon control-of skaling force.

@Arm rest has speclal arm-clamp machaniam using steel ball.

@PFhono outpul cable i spacial low-capacity type designed lo
prevent influence ol high-rangs characteristica of the cartridge.

$Frecise processing and finishing appropriate lo a lonearm of
the finest quality
Evary component part of this fine tonsarm has been as precisely
processed as the parts of the finest camera. Each single com-
ponent is carefully aszambled and adjusted with rigid pracizion,
thus assuring complataly accurale speration and, naadlass o say,
convanient speration,

Beta e



Mechanical impedance Characieristics
al Low Frequency Range
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Sectional View of Thanicm-Hitride Tubular Arm

@ Titanium-Mitride (TiN)
@0iftused Nitrogen Stratum

Comparison of Load v Bending Rale

@0Outzide diameter: #9.5
Binzide diameter: s8.5

sr F“f'—d (kg) " @Aluminum pipe
e
4t =
_ S Carbon Fibar pips /

& [wa)

@load (kg

Fig. 32
Abb. 22

Cross Section of Head Shell

ErAluminum dig-cast




