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NOTES ON THE CLARKSTAN RY WIDE RANGE PICKUP

George A, Argabrite, Chief Engineer
Clarkstan Corporation

With the advent of the Clarkstan Sweep Frequency test records, the qualification of pileck-
ups and equalizing networks by means of an oscilloscope has become a routine which the record
enthusiast, as well as the technician, may perform.*

The quality of the reproduction of signals from records 1is primarily dependent on the
pickup. Stress should, therefore, be placed on its performance characteristies.

Among the several physical prineiples employed in transducer design, the variable reluct-
ance or magnetic has lent itself to the most practical high-quality pickup performance.

The variable reluctance pickup is a velocity device. The instantaneous voltage generated
by the movement of the stylus is dependent on the speed or velocity at which the stylus or
needle moves from side to side (lateral recordings). Ferfect reproduction is more nearly real-
ized when the moving parts are of nominal mass and restoring force members are critically damped.

CLARKSTAN TYPE RV PICKUP

The Clarkstan RV Wide-Range Pickup has incorporated those physical prineciples upon which faithful reproduction of disc recording

is predicated.

TERMINATION

Surface noise is more or less inherent in all record mate-
rial except in high grade plastics. Due to extreme wide range,
the RV Pickup reproduces this incidental surface noise. This
action was interpreted by Clarkstan engineers as a possible ob -
jeectionable quality. There was introduced in the circuit a roll-
off resistor built in the case of the pickup. The value of the
resistance across the inductance is approximately 15,000 ohms.
The net effect without any external equalization is to produce a
modified NAR curve from the transition point up. The result is,
as seen on the oscilloscope, with no external termination, a
gradual falling off at the upper end. It was the decision that
this expedient was a protection for the user against operating
the Pickup without proper roll-off. Since there had been no
other pickup at that time, and there still i1s no pleckup commer-
cially produced with as wide a response range as this unit,
another problem presented itself which also called for the term-
inating resistor to be incorporated in the unit. That problem
was the introduction of harmonics of a higher order which exist
in some of the high frequencies of certain static test records,
and which can also come from the amplifiers and networks with
which the pickup may be used. The resistor materially helps in
overall performance of the equipment in these cases.

WIDE RANGE

Attention is called to the broad range of the RV. Refer-
ence 1s made to its use in the reproduction of high speed
signals of various frequencies recorded on the outer section of
18-inch dises. Excellent signals of good wave form are repro-
duced, involving frequencies up to 20 kc. Except in very spe-
clal cases the broad range possible in the RV is, for the most
part, not used. It has been found that for shellac pressings a
roll-off, starting in the region of 4,500 cycles, is satlisfac-
tory. In the case of NAB recorded transcriptions, which are
used in nearly all radio broadcast reproduction, the NAB curve
is optimum. This predicates a "condenser roll-off" down about
12-1/2 db at 10,000 cycles. The RV roll-off is not quite this
severe, and so requires more equalization for transcriptions.
The RV unequalized has a characteristic which 1is velocity re-
sponsive throughout. It still has a substantial output at 23 ke,
which may be obtained by operating a 10 kc signal cut at 33-1/3
rpm and reproduced at 78.26 rpm. The use of this signal, how-
ever, is justified for technical applications in the laboratory.

PRE-AMPLIFICATION

With the relatively high output of the RV it is practical
to take care of all equalization required for the pickup without
reducing the signal to a low value where hum or other noise
factors are in evidence. Were the output reduced materially, a
pre-amplifier for use in reproducing records would always be
necessary. This is the case in other pickups of low output.

The use of a pre-amplifier, however, should not necessarily
be avoided. This is especially true where the pickup 1s to be
used with low gain power amplifiers or as in use with high qual-
ity audio sections of radies. The signal from the detector is
higher than that from any good piekup.

* See "Analyzing Sweep Frequency Transcriptions" by
Wayne R. Johnson, Audio Engineering, November, 1047.

For conditions where higher input levels are required, the
equalizer amplifier with low-frequency compensation described by
C. G. McProud in Audio Engineering, for July, 1947, 1s highly
recommended. Roll-off networks for the high frequency equaliza-
tion are shown in Clarkstan Data Sheets.

BASS EQUALIZATION

As with all constant velocity pilckups, bass equalization
must be provided below the transition or cross-over point. This
is the point below which recording changes from constant veloc-
ity to constant amplitude. The frequency at which this occurs
depends on the type of recording and may be at 1,000 cps, 700
cps, 500 cps or, as in the case of some foreign recordings at
250 cps. To provide bass equalization it is necessary to destroy
or attenuate the high frequencies to a degree corresponding to
the desired "raise™ or "boost" in the low frequencies. The highs
or lows, therefore, as seen on an oscilloscope without equali-
zation, are never as they are used when reproducing records for
listening pleasure. Aetual circuits for bass equalization with-
out tubes are presented elsewhere in Clarkstan literature.

NEEDLE TALK

During the development of the Clarkstan RV pickup there ap-
peared the problems of high output versus three factors; low
needle noise, wide range response and consistency of quality.
Each problem has been carefully weighed and the solving of them
has resulted in a pickup of well-balanced design.

The phenomenon of needle talk has been carefully studied.
Most peculiarly, users of pickups in general believe that the
erroneously called "needle chatter" comes from the needle itself.
This is definitely not the case. The radiated noise comes from
an area of the rotating record in the immediate vicinity of the
stylus. It is caused by the mass reactance of the needle and/or
associated mechanical structure. This becomes obvious when con-
sideration is given to the simple fact that a surface as small
as a needle can not radiate noise to the extent that it is heard
with nearly all pickups. The amount of acoustically radiated
noise, except in certain cases, bears little or no relation to
the faithful tracing of the groove by the needle. The fidelity
of reproduction in a pickup is unaffected by acoustically radi-
ated noise except in gross cases of stiffpness as exist 1in some
low cost types.

In the case of the Clarkstan RV Pickup attenuation of the
so-called needle noise is accomplished by the reduction in mass
of the stylus-armature.

REMOVABLE STYLUS

Particularly, in radlo station use, the stylus which can be
changed as desired has been a outstanding innovation. With the
Clarkstan RV Wide Range pickup it is possible to change the size
of the sapphire ball point at will. This is an important factor
if consideration is given to the fact that the needle which will
track a transeription satisfactorily will rattle around in the
bottom of the groove of a shellac pressing. Also, in radio sta-
tions where records represent a considerable portion of the pro-
gram material, the stylus can be changed easily and quickly as
soon as the sapphire becomes worn.
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CHANGING THE STYLUS

Frequent changing of the stylus does not affect adversely
its mechanical suspension within the sheath. The performance of
the pickup is unaffected by the slight permanent set taken by
the aperture in the stylus sheath after use. The part of the
mechanical structure that affects the damping is never strained
into any kind of a permanent set, and an equilibrium is always
reached within the structure immediately. The minute orifice is
originally punched undersize in the neoprene stack and it is in-
tended that an elongation of the hole parallel to the pole faces
should occur at the time that the needle 1is inserted.

BARKHAUSEN EFFECT

A magnetic phenomenon known as the Barkhausen effect is ob-
servable in the RV Pickup, as well as in others of the magnetic
type. It may be heard by moving the stylus slowly from side to
side when the gain is turned up. The sound 1is aptly described
as a "swish." The average random frequency of this signal is
higher as the lateral velocity is increased or, in other words,
as the sidewise movement is faster. This 1s not a form of dis-
tortion. It is entirely absent from the signal in normal use.

In the recording laboratory, the RV pickup is wused for the
exacting requirements of dubbing and for the checking of metal
masters. In the research laboratory, it is applied to the re-
production of frequencles from a few cycles per second to well
into the superaural region. In the realm of pure entertainment,
among discriminating music lovers, the Clarkstan RV Wide Range
Pickup has won favor, as it has in the commercial field where
excellent performance and ruggedness are required in combination
with trouble-free operation, flexibility and adaptability to
varying types of circuits.

USING THE CLAREKSTAN RV PICKUP
IN AUTOMATIC RECORD CHANGERS

Due to the various tripping mechanisms and other mechan-
ical features which are a part of the system in record changers,
it is generally necessary to take precautions when installing a
high-fidelity pickup.

The side thrust necessary to carry the arm from the outside
to the inside by means of the groove imposes a mechanical bias
on the stylus and armature of a pickup. This mechanical bias is
necessarily a greater force in the case of changers at the
change or tripping cycle than in 1lightly balanced arms used for
transcriptions, The fine setting necessary to make a record
changer operate does not always lend itself to giving the pickup
the best conditions for 1ts operations. However, most of the
well-designed changers can be mmde to operate satisfactorily
when using a high-grade pickup if the following precautions are
observed:

The needle force should not be greater in the case of the
Clarkstan RV Plelup than 7/gths of an ounce. One-half of an
ounce 1is optimum. The side thrust should not be more than 25
grams for the change cycle. The bend in the stylus allows the
needle attack to the groove to be always in a negative direction
when the arm is as short as 9 inches, and the stack of records
not greater than 10, Some types of record changers allow
the needle to deviate seriously from the vertical. This devia-
tion may be as great as 10 degrees without harmful effects., It
is usually not advisable to change from a crystal to the Clark-
stan without making the above-mentioned optimum conditions pes-
sible for use with the Clarkstan. The high lateral stiffness of
the crystal pickup is necessary for the operation of some types
of changers.

LITHO IN U. B. A,
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TYPES OF STYLHI
FOR USE WITH CLARKSTAN RV WIDE RANGE PICKUP

MANY ADVANTAGES of a Pickup with Removable Styluss

The quick change feature of the Clarkstan stylus elim-
inates costly repair needed to replace the point of a
fixed stylus type of pickup.

No one size of ball point radius will reproduce satis-
factorily all types of records. There is a Clarkstan
stylus size for every type of record.

STYLUS AND GROOVE DIMENSION RELATIONSHIP.

Optimum mechanical coupling between the stylus and the
groove is of first importance in the good reproduction
of sound from disc recordings. The most satisfactory
results are obtained when broadcast transcriptions and
shellac pressings are played with the correct size
stylus.

Since the introduction of the fine groove long playing
record proper stylus dimensions have assumed an even
greater importance.

a b c

Fig. 1. (a) The stylus radius too small. Resultant distortion
comes from the stylus actually being thrown from side to side in
the bottom of the groove. More noise 1is also introduced from
the bottom of the groove.

(b) Two points of tangency confine the needle to the
groove, This condition contributes to the best overall tracing
of the modulated groove.

(c) The stylus is of too large a radius.
loss of highs results.
loss of highs.

THE STANDARD STYLUS has
an angle of 1C|0 * 20 incor-
porated in the shank. This
angle allows the plane of
the pickup head to deviate
from parallelism with the
record so that a negative
rake 1s not apt to occur.
At the point of bend the
stylus is flattened for the
purpose of orientation each
time it is replaced.

A distinct
The larger the radius the greater 1is the

i

Fig. 2. Clarkstan Removable
Stylus for RV Widerange Pickup

Cueing or back tracking may be safely performed under
all circumstances. As an example the straight arm
(#210) equipped with a standard pickup and needle will
satisfactorily reproduce any signal from either side
of the turntable spindle. It will work equally well
with the rotation either toward or away from the pick-

upe

QUALITY OF SAPPHIRE AND POLISHING

Only the highest quality sapphire rod 1is used in the
production of the stylii. The entire cone 1is finely
polished. The spherical section of the tip which is
the working portion is super-polished.

These stylil are consistently
uniform in finish,workmanship,
and specifications. Each point
is individually shadowgraphed.

TIP RADII AND THEIR APPLICATIONS

«0030" RADIUS (ORANGE-BLACK) STANDARD. For wuse with
nearly all shellac pressings and vinylite pressings
made from the same stampers. The greatest number of
recordings in existence are of this type.

«0025" RADIUS (RED-GREEN). For vinylite transcriptions
this stylus dimension gives the best results. Where it
is NECESSARY to play both shellac and vinylite tran-
scriptions with the same stylus this dimension is reec-
ommended. NAB standards include this tip and the
«0022" radius for transcription reproduction.

«0022" RADIUS (RED-RED). Some operators prefer this
radius for general transcription reproduction and some
acetates.

«+0020" RADIUS (RED-BLACK). For use with some of the
finest grooved transcriptions and acetates.

«0015" RADIUS (BROWN-GREEN) . Some very high quality
vinylite transcriptions will take this size radius
satisfactorily without groove decoupling. Also used
with some high quality foreign records.

+0010" (BROWN-BLACK) « Manufacturer's recommended
stylus radius for long playing fine groove records
such as Columbia's LP Microgroove.

-0040" RADIUS (YELLOW-BLACK). A special stylus for
use with old type records that have a high surface
noise. Undue surface noise can come from several
sources. The more important are the particle size of
the loading material, and wear. Since the average wave
length of the noise components is shorter than the
more important frequencies of the signal, the larger
radius stylus will favor the signal over the noise.
(This tip made on special order only.)

The Diamond Stylus #254.10 (.0010" rad.) -
(+0020" rad.) - #254.5 (.0025" rad.)

#254+20

For the operator who prefers the diamond stylus and
for specific installations where it is not necessary
to change the ball point radius for different types of
recordings, the diamond fills a definite need.

CLARKSTAN

MANUFACTURING ENGINEERS
Los Angeles 34, Calif.. U.S.A.



NO.

252

“ATA UNIT MO. 167-1

COLOR CODE

The RMA Color Code is used for stylus radius identifi-
cation. The significant figures are the third and

fourth to the right of the decimal point.

Examples: .0030" is orange-black, .0025" is red-greens

0 - Black 5 - Green
1 - Brown 6 - Blue
2 - Red 7 - Violet
3 - Orange 8 - Grey
4 - Yellow 9 - White

PRICE LIST
DESCRIPTION

Sapphire stylus, tubular shank + +« s s« ¢ ¢ s » s o & + s &«
When ordering, specify radius of ball point desired by
number and radius.

#251.10 - - - +0010" radius
#251.15 - - - .0015" radius
#’251-2 - = = +0022" radius

#251.5 - - - .0025"
#251.3 = - = .0030"

Sapphire stylugs, solid shank + « s + s s ¢ ¢ s s o o ¢ » o
When ordering, specify radius of ball point desired by
number and radius.
#252.10 - - - .0010" radius
#262.2 = = = .0022" radius

#252.5 - - -~ .0025"
#252.3 = = = .0030"

Diamond stylus for RV cartridge, tubular shank « « « « « &
When ordering specify radius of ball point desired by
number and radius.

#254.10 - - - .0010" radius #254.5 - - - .0025"
#254.20 - - - .0020" radius

All prices are F.0.B. Factory and
are subject to change without notice.

radius
radius

radius
radius

radius

LIST PRICE

$ 4.00

$45.00



THE NEW TRIONIC ARm

WITH THE QUICK ACTING WEIGHT ADJUSTMENT
Positive—Accurate

WITH THE SLIDE IN CARTRIDGE HOLDER
No Soldering

A ADJUSTABLE FOR TABLE HEIGHT

The new Trionic arm offers several novel and desir- The 1leaf spring clamp connects the pickup to
able improvements. The slide-in cartridge holder ground in such a manner that the pickup case is
allows instantaneous mounting. Any cartridge (not not deformed. A quick twist of the thumbscrew and
over 3/4" wide) may be used with the arm. Silver- the cartridge is held securely until released.

plated plunger contacts provide electrical coupling.

SPECIFICATIONS

12" ARM for mounting on tables with limited space for use with 10"
and 12" records '

16" ARM for professional tables for use with all records up to 17"

HEIGHT ADJUSTMENT from 1 11/16" to 2 5/16" above base plane

WEIGHT ADJUSTMENT with any pickup from 5 gm. up

OFFSET HEAD nominal tracking error

ALL PICKUPS not over 3/4" wide will fit the slide-in cavity

VERTICAL ROLIER BEARING minimizes cramping -- no mechanical bias
on the pieckup
LOW ARM RESONANCE -- Aluminum castings

Installation of the cartridge is sim-

ple and efficient, silver - plated,

MAY BE USED with all types of existing equipment spring loaded plungers maintain posi-

ARM REST rubber tipped single hole mounting tive electrical contact.

FINISH grey wrinkle and brushed chrome

Model 212 16‘ Transcription Arm Net $22.50
“ 213 12' Transcription Arm Net 22.50 ElHRKsT"N
i F.0.B.
st BB B e Aot T cox?

MANUFACTURING ENGINEERS
pats Unit #172 Los Angeles 34, Calil. US.A
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