
Chapter 5 

Styl us, 
Cartridge 
and Arm 

WHEN disc or tape recordings have 
been properly set into motion, the 

next step is reconverting the wiggles in 
a groove or the magnetism on a tape, first 
into electrical voltages, and ultimately into 
hi-fi sound. Part of the electrical job is 
accomplished in disc reproduction through 
the combination of the stylus, cartridge and 
tone arm. With tape, it is done by one ele
ment, the reproduce head. 

All hi-fi styli today are made of some 
sort of precious or semiprecious stone. 
The diamond has for some years been pro
moted as the ideal stylus material because 
of its hardness. It should wear longer 
than sapphire, its leading competitor, and 
it is almost impossible to break under nor
mal use. But the advantages of diamond 
styli are hot so overwhelming as popularly 
supposed. 

Because of its hardness, the smooth ball 
tip which the diamond stylus must have 
is not always very easy to achieve. The 
purchase of a diamond stylus is no guaran-
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Careful attention to manufacturer's instruction 
must be paid when installing cartridge in head. 
Hum and noise in a system are often due to enor 
:in grounding and wrong wiring of cartridge. 

tee of perfection, as there have been such 
styli marketed with needle-sharp points 
which cut their own grooves in records. 
Others are so badly polished that they give 
the groove walls a rough scraping at every 
pass. 

With the stylus forces commonly used 
today-upward of 6 grams-a high-qual
ity diamond is the only stylus to use. But 
any diamond has a crystalline structure 
which, no matter how it is cut, will show 
some end grain, j ust like the roughness at 
the end of a wooden board. This grain can 
be seen clearly under a microscope. 

A sapphire tip, on the other hand, can be 
given a mirror sheen, much smoother than 
anything possible with a diamond. This 
is accomplished by flame-polishing, where 
heat causes the surface of the jewel to 
glaze. The problem now is the practical 
matter of taking advantage of this tip 
smoothness. 

The only way this can be done safely is 
through the use of a very low stylus force, 



IJrawlni(S by Tetrttd 

Graphic demonstration is 
qiven in these two draw
inqs of what happens 
when a stylus tip is wom 
and how a new. smooth . 
diamond tip rests on the 
qroove walls of record. 

A GOOD NEEDLE FUNCTIONS SMOOTHLY 

General Electric stereo-maqnetic cartridqe has .S 
or .7 mil diamond stylus. Response is 20-20.000 
cps ± 3 db for the .S mil: pressure: 2 to 4 qrams. 

of two grams or less. We were very close 
to such forces with commercial pickups, 
when stereo came along and kicked them 
upstairs again. As we will see, stereo 
tracking forces are considerably greater 
than those for monophonic cartridges, but 
when the time comes-if ever-that we get ' 
consistently good tracking at less than two 
grams, then perhaps the sapphire will 
come into its own. 

If sapphire can be polished much more 
smoothly than diamond, then the only 
question remaining . concerns wear. And 
exhaustive tests at Electro-Sonic labora
tories over thousands of hours at these low 
tracking forces have shown no sapphire 
wear at all. . 

Even the hard diamond can't make such 
a claim under today's usual operating con
ditions, and so your stylus should be in
spected periodically for wear. Rather 
strong claims have been made for diamond 
wear, with the safe period varying from 
500 all the way up to 2,000 hours. Since 

A WORN NEEDLE SHOULD BE REPlACED 

· �  .. 

Electro-Voice Series 20 stereo model is priced at 
$ 1 S  for the sinqle-diamond stylus cartridqe. Dia
mond stylus replacement is $7.SO: sap�hire. $2.50. 

Audioqersh monaural mod
el is turnover type, has 30-
19.SOO cps ± 4 db response, 
SS mv output at 1 .000 cps. 

Stereodyne cartridqe made 
by Dynaco Inc .. is desiqned 
to fit into tone arm de
veloped by this company. 
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Audloqersh Corporation makes the two Stereotwln cartridqes shown 
below. Both have .7 mi1 c:Uamond styll. 30·18.500 cps ± 2 db re
sponse. 25 mv output at 1.000 cycles. Cross talk la below -20 db. 

Shure Custom stereo Dynetlc 
has 20-15.000 response • •  7 mil 
stylus tlp. tracks at 4 qrams. 

Duotone stereo turnover cartridqe is British im
port, has 40-15,000 cps response, 1 v output. Track
inq force is 2 to 4 qrams: it has four terminals. 

the actual safe period of diamond use will 
depend largely upon the equipment with 
which it is used, the wise procedure is to 
start giving it fairly frequent microscopic 
inspections after the first 300 hours. 

This should be done on a regular 
. schedule, for when a worn stylus becomes 
apparent in the reproduction, permanent 
damage has already been done to the rec
ord. The_..only way to be.certain of stylus 
condition is to examine it under a micro
scope of 50 or 100 power. As soon as the 
length of the worn flat exceeds the tip 
radius, the stylus is due for replacement or 
repolishing. 

With the stylus tracing the winding path 
of the groove, the next item in the chain 
is the pickup, or cartridge, which must 
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Electro-Voice ceramic stereo model can be used 
on magnetic phono inputs. Response is 20-20,000 
cps ± 2 db. Channel isolation is 2 8  db at 1 Kc. 

translate this mechanical motion into an 
audio voltage. Phono pickups are classi
fied either in ter:mS of their method of 
generating a signal, or of the characteris
tics of that signal. On the latter basis, pick
ups are described as either amplitude 
responsive or velocity responsive. These 
terms are explained in Chapter 6, where . 
we will see that the characteristic of the 
record cutter is a composite of both these 
types, and either type of pickup must 
therefore have its own inherent character
istic modified somewhat. 

Any pickup is known technically as a 
transducer, because it converts mechanical 
motion into electrical signals. Transducers 
are widely used in electronic instrumen
tation, and just about every typ� of trans-

1 ,. 
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Below. left. Electromaqnetlc induction is caused by metal bar movinq throuqh maqnellc force lines; meter 
reqisters current. Below, riqht. simplified drawinq of variable reluctance maqnetic cartridqe components. 

ducer known has at one · time or another 
been tried for record reproduction. But 
of all the principles employed, only two 
account for the great majority of phono 
pickup designs today. 

Nearly all present pickups are either 
magnetic or piezoelectric in principle. The 
magnetic types are in effect miniature 
electric generators, and they obey the 
same laws of physics as do the huge· 
dynamos in electric power stations. The 
principle in each case is that of electro
magnetic induction, which is illustrated in 
Fig. 1. 

As the metal bar is moved through the 
magnetic lines of force, there will be a 
voltage induced in it as indicated on the 
meter. If the bar is twisted into a coil, 
more voltage will be generated because 
more lines of force will be cut. This is 
basically all there is to the magnetic phono 
pickup: a magnet, a coil, and a linkage 
which permits the stylus to move one or the 
other of them. 

Since a moving coil and a stationary 
magnet will .induce a voltage, as will a 
moving niagnet and a stationary coil, we 
have both moving�iron and moving.:.coil 
type pick ups. The mass of a magnet is too 
great to be moved readily by a tiny stylus, 
however, and so in the moving-iron types 
there is usually a third element, called an 
armature, in the magnet gap. 

In this . case both the magnet and the 
coil remain stationary, while the moving 
armature attached to the stylus varies the 
reluctance of the magnetic path and there
by induces a voltage in the coil. �ence 

FIG. 1 

PERMANE�T MAGNET . COPPER WIRE 

the name "variable reluctance," by which 
this type is usually known. In the electro
dynamic cartridge, on the other hand, the 
coil itself actually does move within the 
field of the magnet. In either type, a pair 
of flexible wires attached to the ends of 
the coil carries off the signal to the com

.pensator and preamplifier. 
The voltage output of magnetic car

tridges is considerably less than that of the 
piezo types, and it varies considerably 
among available models.· Some types put 
out as little as 0.01 volt, while others de
liver up to 0.2 volt. The output of the 
moving coil types is usually considerably 
less than that of the moving iron variety, 
and a step- up transformer is therefore 
usually required between the pickup and 
the amplier input. Both of the magnetic 
types are essentially velocity responsive. 

The other basic type of pickup operates 
on one of the several piezoelectric effects, 
in this case the generation of a voltage 
when the material is mechanically strained, 
the amount of voltage being directly pro
portional to the amount of the strain. The 
material is either a slab cut from a natural 
crystal of sodium potassium tartrate, com
monly called Rochelle salt, or a synthetic 
ceramic material, usually barium titanate 
or lead zirconium titanate. 

Recent developments in crystal tech
nology have resulted in pickups of quite 
high fidelity, although Rochelle salt crys
tals are still rather sensitive to excessive 
heat and humidity, as well as mechanical 
shock. The ceramic cartridge, however, 
is fairly impervious to these weaknesses. 
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Shure stereo Professional Dynetic cartridqe has 5 
mv output per channel. 3-6 qrams trackinq force. 
Response: 20-15,000 cps :!: 3 db; four terminals .. 

Diaqram of Shure connection to tone arm wires. 
Left and riqht channels and both qrounds are 
marked; 3-lead types need sinqle wire to qround. 

Above are some of the stylus pressure qauqes available. At · left is one by Clevite Walco, at riqht 
is a Garrard. The Walco qauqe is unusual in that it has no sprinqs; it uses movable counterweiqht. 

The best piezo cartridges, both crystal 
and ceramic, closely approach the average 
magnetic pickup in fidelity. Their outputs 
range between ..0.5 and 1.0 volt, with most 
hi-fi types running about midway between 
at 0.75 volt. This is much higher than the 
typical magnetic output, and a preamplifier 
is therefore unnecessary. Other advan
tages of piezo pickups are freedom from 
hum pickup, and relatively low cost. They 
are essentially amplitude responsive. 

The primary purpose of the tone arm is 
transporting of the pickup, while main
taining the stylus in proper relationship 
to the groove. It also carries the electrical 
wiring which connects the pickup to the 
amplifying system. Since the arm must 
not in any way impede the motion of the 
stylus and pickup, it must have low mass 
and stiffness, and high compliance, both 
in the vertical and lateral directions. A 
really good arm is therefore a very finely 
designed and machineq piece of precision 
equipment. 

The design and adjustment of the tone 
arm also largely determine the stylus force, 
usually by means of sliding counter
weights or springs. With present stylus 
forces being on the order of only a few 
grams, a change of merely a gram or. two 
can make a whale of a difference in track-
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ing ability and record wear. For this rea
son, the force should be checked periodi
cally, and adjusted if necessary. 

The cutting stylus on a commercial re
cording machine . is mounted in a lathe 
mechanism which moves the cutter across 
the face of the disc in a straight line. The 
tone arm, on the other hand, is mounted 
on a pivot which causes the pickup to move 
in an arc. The difference between the 
straight-line movement of the cutting sty
lus and the curved movement of the 
reproducing stylus is called tracking error, 
and is illustrated in Fig. 2. 

Tracking error causes distortion and rec
ord wear, and should therefore be held to 
a minimum. Any good arm will minimize 
tracking en·or, provided it is properly in
stalled. The distance of the pivot point 
from the center spindle is critical with any 
given arm design, and it is therefore essen
tial to follow manufacturers' directions. 

When the stylus is correctly mounted in 
the pickup, the pickup in the tone arm, 
and the arm on the motor board, the stylus 
as it rides in the record groove should be 
perfectly vertical to prevent uneven wear 
on the groove walls. But since the stylus 
is rather well concealed when the record 
is playing, it is often difficult to determine 
its angle visually. 

I 
1 J 
l 
I 
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Drawinq at riqht shows the difference in motion 
between the oriqinal cuHinq stylus and your 
tone arm. This is caiJed the trackinq error. 

The best way is to use a small mirror, 
preferably about the thickness of a record. 
The mirror is placed on the turntable, apd 
the pickup placed gently on the mirror. The 
stylus and its reflection should then be 
perfectly in line when viewed from any 
angle. If there appears . to be any bending 
between the two, then there is need for 
adjustment. Since this angle will vary with 
the height of the stack on record changers, 
the best compromise is simply to adjust the 
stylus to vertical with a stack thickness 
half that of the number of records you 
usually play. 

A tape reproduce head operates on the 
same principles as the moving-iron phono 
pickup. A recorded tape is really a series 
of tiny magnets, - which in reproduction are 
drawn rapidly past · the coil in the tape 
head. Voltages are then induced in the 
coil in accordance with the magnetic pat
tern on the tape. In the tape head this coil 
has a metal core, but the principle is still 
that of the moving iron transducer. 

The purpose of the core is to conduct the 
magnetic flux away from the tape and into 
the coil, for greater signal strength, better 
frequency response and less distortioh. The 
core is bent around in the shape of a ring, 
with the ends of the ring closed so tightly 
that the gap is barely discernible. 

Garrard transcription pickup ami is 
adjustable for lenqth, helqht. stylus 
anqle and .pressure. The Model TPA 
1 0·. as shown. is a monaural type. 

London Records and H. H. ScoH have 
cooperated in desiqninq this arm 
with its inteqral stereo cartridqe. 
Trackinq force is 3.5 qrams. the 
diamond stylus is 0.5 mll; $89.95. 

LalayeHe stereo PK-270 arm is made 
of Jiqhtweiqht. die-cast aluminum, 
comes in 1 2· and 1 6-Jnch lenqths. Ii 
sells for $17.50 and $19.50. Pluq
in heads take monaural and stereo. 

FIG. 2 

Shure inteqral stereo arm and cartrfdqe has a 
20..20.000 cps response, ± 2.5 db. with a more 
lhan 20 db at 1 .000 cycles channel separation. 
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N EEDLE REMOVAL INSTRUCTIONS 
S P R I N G- H E L D  ( G .  E. "sl i d e - i n " n ee d l e  a s s e m b l y )  

T O  REMOVE, 

Push red button down and 
turn so that needle assembly will be at a rieht an&le to cartrldee. Slide needle for· ward, out of assembly. 

TO IEPlACE, 
Hold red button down. Slide new needl e  in. Make sure LP r� �m:·�· r�� ·�a:::::· or 

TO IIMOVf, 
Sllehtly l ift retaininc sprlne w i th f l n c e rn a l l .  Grasp l n e  needle by "handle" carefully 
lift out of position. 

TO REPlACE, 

Sllchily l ift retalnln1 sprine: �r�� n�ed�-..
,
�r

on 
"':

,
�:�e�;;;; 

restlnr on small forked post. 

TO REMOVE: 

Crupinc needle by "handle" 
pull it sideways out from un· 
der sprlnc. 

TO IEPIACE: 

Holdln& needle as before, 
push squared portion under sprlnr. · 

H O R I Z O N T A L  P U SH - I N  N E E D L E S  ( f r i c t i o n - h e l d )  

M 

C L I P - H E L D  N E E D L E S  

TO IEMOVE: 

Grasp shank of needle with 
tweerer&-ilull straicht out, 
horizontally from front of 
cartrld1e. 

TO REPlACE: 
Push shank In cently with 
fincers or tweezers until 
seated. 

TO IEMOVE: 

!���"offi�ft=��
a
��g:�

er
clf�� 

needle-Pull needle assembly 
from cartrldre. 
TO tEPlACE: 

Place rear lee of needle clip 
Into rear cartrld&e slot and 
=�: .::d1� s�irt r�·r:i::� 
needle &ulde. 

S C R E W - H E L D  N E E D L E S  

TO REMOVE , 

With small screwdriver. re· 
move screw holding the needle. 

TO REPlACE: 

Insert screw In hole In needle's base-align needle 
In  cartridle recess and tighten screw. 

fR I CT I O N - H E l D  N E E D L E S  

T O  tEMOVE• 

Raise needle tip with fine••· 
nail and move lt to side as 
shown. Holdinl needle at 
shank, l ift from socket. 

TO IEPlACE: 

· Press shank of needle Into 
socket until seated. Rotate 
needle Into forward position. 
Make sure needle Is In fork of 
needle guide. 

H E X - N U T · H E L D  N E E D L E S  

� STEP 1 
Remove cartrldce from tone 
arm by removln& the two re· 
taining screws. 

� STEP 2 
Carefully slide wire lUll from 
the terminals on cortrldee. 

� 
STEP 3 
Usin& small pl�rs or hex-nut ����h n�:r�;·d .. ::e e��� 
from top of cartrldee. Needle 
may now be removed. 

\ SUP 4 
To replace: Insert needle · 
shaft upward in  hole, with � tip between cuord arms. Hold· 
In& needle in position, place 
washer, then nut, .on shaft-
tl1hlen with hex.ftut wrench. 

TWIN NEEDLE TYPE 

lP (red) needle must be re· � moved first, as In StepS' 1-4 
above. If 78 rpm needle is to 
be replaced, too. its own hex 
nut is now exposed under LP 
needle position. 

l CAUTION• 

lP needle lotS between forked � �
uards of cartridge; cuards 
or the 78 rpm needle are part 

L of the assembly which holds 
cartrldce In place. 

.,. 
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V E R T I C A L  P U S H - I N  N E E D l E S  ( f r i ct i o n - h e l d )  

T O  IIMOVI: 
Place knife blade under small 
projectlnl heel of needle 
shank, pry up aently. 

TO IIPlACI: 
With shank of needle held by 
finaers. push needle In aently 
until set. 

TO IEMOVI: 
· Place knife blade under needle 

shank, pry up aently. 

fo 19LACI: 
With shank of needle held by 
fin&ers, push needle In gently 
until seated. Make certain key 
on needle alians with slot. in 
cartrld&e chuck. 

TO IEMOVE: 
Place knife blade under 
needle shank, pry up aently. 
TO IIPLACI: 
With shtnk of needle hald by ��ftr:.:.�r. �:::��e�r���� 
���fJ:�ec:��\�" with slot In 

K N U R L E D - N UT - H E L D  N E E D L E S  

TO IEMOVI : 
loosen knurled nut one or two 
turns, but don't remove. Pull 
needle from hole In stud. 
TO IEPLACI: 
Insert needle shank in hole, 
center it, and tl&hten knurled nut. 

TO REMOVE: 
loosen knurled nut, sl ide 
needle 1ssembly forward. 
TO lfPLACf: 

��·::m��"��le��c::l. o���=r�: 
the screw. Tlchten nut. 

ThE! size and shape of the gap in this 
ring is very important in determining the 
fidelity of the head response. If we want 
to be able to handle up to 15,000 cps, for 
example, then the tape would have up to 
15,000 complete magnetic reversals on 
whatever lengt� of tape passes the head in 
one second. 

At the standard speed of 7¥.! inches per 
second, for example, the length of one wave 
on the tape would be (7.5 -;- ,  15,000) , or 
0.0005 inch. The wavelength of 15,000 cps 
at 7.5 ips is therefore only one half mil 
(a mil is 1 /1,000 inch) . But the head gap 

must be even smaller than that, for experi
ment has shown that the output is almost 
zero when the gap length is the same as 
the recorded wavelength. But when the 
gap length is half the wavelength, then the 
induced signal is maximum. 

S E T  - S C R E W- H E LD N E E D L E S  

TO lfMOVf : 
Remove turn·over knob. Un
screw cartrld&e from tone 
arm. Carefully slide wire lu&s 
from cartridge terminals. With 
small screwdriver loosen set 
screw holdln& both needles. 
TO IEPI.ACI: 
Insert needle shanks with 
tips forward) from opposite 
sides of cartrldae. Hold them 

��ahf��c
e 
sel"11:cre�1

e
��pl:�: 

��,��,�es
1"

an�":epr;�· ��� 
over knob. Make sure Its LP 
position corresponds to LP 
(red) needle. 

FR I CT I O N - H E L D  N E E D L E S  ( G . E . )  

T O  IEMOVE: 
Remove cartrldee from tone 
arm as shown In Instruction K. 
Insert a paper clip or other 
smal l  tool Into the hole in the 
top of the cartridge and push 
needle assembly out. 

TO IIPLACI: 
Replace cartrldce In tone arm. 
Grasp needle shank between 
thumb and forefincer, Insert 
firmly In hole. 

CON V E N T I O N A L  S H A N K  N E E D L E S  

Chart h y  Cle\·itfl·lVako 

We can infer from this that to repro
duce frequencies up to 15,000 cps with 
7 ¥.!-ips tape, we must have a head gap 
of one quarter-roil. 

Better equipment today has quarter-roil 
heads, which are a far cry from those 
which once limited the frequency response 
of 7.5-ips tape to 7,500 cps. We now have 
that additional octave of response, but 
since the gap is almost a short circuit, it 
isn't likely that we will see the day that 
it will be cut in half again, to permit full 
fidelity at 3.75 ips. 

The Stereo Story 
The first important difference in stereo 

disc reproduction begins right at the stylus. 
Whereas a tip radius of 1 mil was con
sidered standard for monophonic micro
grooves, we now often find stereo car-
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tridges equipped with 0.7 or even 0.5 mil 
tips. 

To understand how stereo cartridges 
differ from the monophonic varieties dis
cussed earlier in this chapter, we W-ust re
member that in a monophonic groove, all 
of the information is contained in a side
to-side wiggling of the engraving stylus, 
in a system known as lateral recording. The 
reproduction motion involved in lateral re
cording is shown in Fig. 3 (A) . 

It is also possible for the engraving sty
lus to have an up-and-down motion, to 
make a record known as vertical or hill
and-dale. The first serious attempts at 
stereo recording therefore naturally used 
a combination of vertical and lateral re
cording, with one channel assigned to each 
of the two types of movements. The basic 
principle of reproduction in such a system 
is shown in Fig. 3 (B) . 

Note that the stereo cartridge has two 
generators driven by the common stylus, 
as opposed to the monophonic type which 
has only one. Thus the stereo cartridge is 
inevitably heavier and stiffer than its mon-
ophonic counterpart. 

· 

In the vertical-lateral stereo system 
shown in Fig. 3 (B) , one channel of in
formation is presented by the lateral dis
placement of the groove, while the other 
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generator, 

�-······� 
stylus . · 

:---V:= 
generator foi · + generator 
ver�ical '---0Jtor lateral 
motaon : mohon) 

+·.···-+-i·-�·· 
stylus � 1 
tip � 

channel is represented by a varying depth 
of the groove. A more symmetrical system 
is the 45-45 arrangement, which has now 
been adopted as standar)i in the United 
States, and many other parts of the world 
as well. The reproducer system is shown 
in Fig. 3 (C) , and might be thought of as 
the vertical-lateral system tipped at a 45-
degree angle. 

N:ow the signal information is contained 
in the diagonal displacement of each 
groove wall. One set of stylus motions, af
fecting generator A, is along a line of 45 
degrees to the record surface, and moving 
between northwest and southeast. The 
effect of one half-cycle of a heavy A signal 
is shown in Fig. 3 (D) . A second set of 
motions, between northeast and southwest, 
similarly affects generator B. 

As shown in Fig. 3 (D) , the groove 
deepens under modulation, but only the 
left wall moves with an A signal, and only 
the right wall moves with a B signal. Thus 
in effect each wall of the groove is modu
lated separately, and each wall represents 
one channel of the 2-channel stereo sys
tem. 

In a true stereo signal, however, both 
channels will be active. In this case both 
groove walls will have a tendency to move, 
and there will be a resultant motion in two 

FIG. 3 

See · tex.t for explanation. of atylus movement& 



Stylus, Cartridge and Arm 

directions. The effect of a heavy B signal 
plus a lighter A signal is shown in Fig. 
3 (D ) . 

The stereo pickup may be either of the 
magnetic or piezo type, but in either . case 
each of the generators should respond only 
to its own component of the · complex 
groove motion. The more accurately they 
do this, the greater will be the isolation be
tween channels, and the more realistic the 
stereo effect will be. The best stereo car
tridges will have a channel separation of 
upward of 20 decibels. 

If you are beginning in hi-fi, and defi
nitely intend to go stereo after starting 
with an expandable monophonic system, 
you should get a stereo cartridge at the 
outset. Since the stereo pickup will play 
both stereo and monophonic records, while 
the monophonic pickup will severely dam
age stereo records, the monophonic type is 
a total loss when making the conversion. 

Most good monophonic tone arms will 
track stereo all right, but their connectors 
and wiring must be modified. Stereo car
tridges, since they have two separate gen
erators, require 3- or 4-wire connections, 
while the monophonic variety uses only 
two. Conversion kits are available for this 
modification for many arms, and the 
changeover is quite a simple job. 

The stereo tape head is in effect two 
half-track heads stacked atop each other. 
With stereo heads the tape system is com
pletely compatible, in that it will not only 
handle stereo, but can also record and play 
monophonic half-track tapes as always. 
Thus converting an existing tape recorder 
to stereo is a fairly simple process of re
placing heads. 

Of course, the conversion of either tape 
or disc to stereo also involves additional 
electronics, the discussion of which begins 
on the next page. • 

Left: Garrard stereo conversion kit consists of 
new head with a three-wire connection. cable for 
the arm, terminals, shielded-lead phono pluq. 

Above: Stereodyne phono 
cartridqe is combined in 
novel tone arm assembly 
which mounts in a sinqle 
mountinq pole. Price: $50. 

Stereo conversion kit by Rek-0-Kut is desiqned 
to convert company's monaural arms to stereo. 
It includes head, �. terminal; 4-wire type. 
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