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HOBBY CORNER 
Cassette-speed modifications 
EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 

A SHORT WHILE BACK. A VERY THOUGHT­

provoking letter came from Larry White 
of Texas. He has a certain brand and 
model of audio cassette player and would 
like advice on making a couple of mod­
ifications to it. Sorry. Larry. that I don ·t 
have that particular machine here for ex­
perimentation. but here are some ideas 
that you or any of our other readers can 
check out with any recorder/player. 

Before discussing ways to vary tape 
speed. however. I feel it necessary to 
point out that we are very fortunate that 
tape-machine manufacturers have de­
cided upon standard speeds for tape 
travel. The typical speeds for audio tapes 
for various applications are 15. 7.5 ( 15/ 
2) . 3. 75 ( 15/4). I .875 ( 15/8). and 0. 9375 
( 15/16) inches-per-second (ips) . All other 
things being equal. the faster the tape 
moves. the higher will be the fidelity of 
the recording. " Normal"· audio cassettes 
run at 1.875 ips. more commonly referred 
to as [7/.~ ips . 

Since all standard cassettes and 
machines operate at the same speed. it is 
evident that cassettes made on one ma­
chine will play properly on another ma­
chine (at least as far as speed is con­
cerned). Without such standardization. 
you would not want to buy a pre-recorded 
tape: you could not send a tape to your 
buddy: and if you had to replace an old 

AN INVITATION 
To better meet your needs, "Hobby 

Comer" will undergo a change in di­
rection. It will be changed to a 
question-and-answer form in the near 
future. You ate invited to send us 
questions about general electronics 
and its applications. We'll do what we 
can to come up with an answer or, at 
least, suggest where you might find 
one. 

H you need a basic circuit for some 
purpose, or want to know how or why 
one works, let us know. We'll print 
those of greatest interest here in 
"Hobby Corner." Please keep in mind 
that we cannot become a circuit­
design service for esoteric applica­
tions; circuits must be as general and 
as simple as possible. Please address 
your correspondence to: 

Hobby Corner 
Radio-Electronics 
200 Park Ave. South 
New York, NY 10003 

machine. your old tapes could not be 
played on the new one. The cassette 
world would be in chaos. And now, that 
obvious caveat: if you change the speed of 
a recorder/player. the only cassettes you 
will be able to play on it will be those 
recorded on it. Those tapes will not play 
on another machine. (Of course, that is 
not true if the accuracy of sound 
reproduction is unimportant!) 

With that said.let's see how to do some 
speed changing. Some of the methods 
give better results than others on a given 
machine. No one way is better or easier 
on every make or model. Proceed with 
caution. Some of the changes are 
irreversible-if they don't work prop­
erly. your recorder/player can be ruined 
for normal use. I would not recommend 
your applying these procedures to a good 
(expensive) machine. 

The first method-mechanical 
The most obvious way to change tape 

speed is to change the size of the capstan. 
That's the little spinning shaft that sticks 
up and squeezes the tape against a rubber 
roller. called the pinch roller or capstan 
roller (see Fig. I). In most machines, you 
can see those parts easily by pushing the 
PLAY button with no cassette in place. If 
you aren't familiar with the capstan and 
pinch roller. stop now and check them 
out-we'll be discussing them at some 
length. 

Mechanically, there are two basic 
types of cassette players. The first type 
may be called direct-drive machines. and 
includes those in which the capstan is 
actually the shaft of the drive motor. The 
second type includes machines in which 
the capstan is driven by a belt-and-pulley 
arrangement- usually , the capstan is the 
shaft of a large and relatively heavy fly­
wheel. You can determine which type 
your machine is by going into the case and 
taking a look. 

With both types, one of the factors 
determining the tape speed is the diameter 
or circumference of the capstan. At any 
given capstan rotational speed, the tape 
speed varies proportionally with the size 
of the shaft. The smaller the diameter, the 
slower the tape. The larger the diameter, 
the faster the tape . 

Direct-drive machines 
The mechanical method of modifying 

the first type (direct drive) machine in-
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valves actually changing the size of the 
capstan. If you fit a "cap'' of some kind 
on the shaft to increase its diameter, it will 
pull the tape faster. Great care must be 
taken to make the cap of a material that 
will not have a tendency to cause the tape 
to adhere to it-you can imagine, and 
may have experienced, the problems 
resulting from tape wrapping itself 
around the capstan! Further, the cap must 
be perfectly round. Metal and very hard 
plastic have been used with success. 

Larry's need, however, is to slow the 
tape speed. That is what most folks want 
to do, and it involves decreasing the cap­
stan diameter-a task which is easier said 
than done. If you really want to try that, 
remove the motor (and thus the capstan) 
from the machine and gently hold a file 
against the capstan while the motor runs. 
(If you don't remove the motor, every­
thing may be ruined by falling filings.) 
Work very carefully so the capstan re­
mains of equal diameter throughout the 
length that presses against the roller. The 
sides must be exactly straight- neither 
bowed in nor out, and not slanting up or 
down in a cone shape. If the shape isn't 
right, the tape will be pulled sideways as 
well as forward and that will cause 
obvious problems. 

Do not change the size of the capstan 
much without stopping to test the results 
of your labors. The best way to do that is 
to reassemble the machine and play a 
previously recorded tape, listening for a 
change in tones of speech or musical 
pitch. In addition, record and play a tape 
at the new speed to see how things are 
working. If you are satisfied with the re­
sults but want greater change, continue 
with the operation. 

I do not advise attempting to make 
large speed-changes in that manner. The 
main reason is that there is a definite 
relationship between speed and the power 
required from the motor. Depending up-
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e Just think, no need to buy bulbs, or climb • e on wobbly chairs or ladders. A new scientific • 
e development called The Button extends bulb e . ~ . 

The Button is a solid-state micro chip nothing to wear out. Its diode is a silicon e e diode. It converts AC current to DC current based micro chip and the centering disc is e e and extends the life of a bulb filament 60 to made of U.L. listed G.E. Noryl®. The 
e 100 times! Button is engineered for safety and carries an • e For example, a regular bulb rated for 750 unheard of 10 year warranty! • 
• hours would last about 32 days if burned con- The Button comes in packages of 12 for e 
• tinuously. With The Button, bulb life could $29.95 (plus $2.45 shipping and handling). If e 
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socket. To order: send your check or money order • e The results are amazing. Bulbs burn to Baystar. Credit card buyers call toll free. e cooler, and give a softer less glaring light. Start saving money right away! Order The • e Of course, the lumen output is reduced so Button today! e 
• you may prefer to use a larger bulb. The Noryl® is a registered trademark of G.E. e 

bulb's life will still be increased 60 to 
•• 100 times -just think of the money saved! CALL TOLL FREE •• 

The Button is absolutely ideal for lights Mon-Fri 9 a.m. to 5 p.m. Eastern Time 
e that run 24 hours a day like exit signs and (800) 638 6170 • e security lights. Major hotels, restaurants and - • e e e corporations already use The Button. All other times call e e 
• Resorts International Casino Hotel (Allan-
• tic City), Butler Shoe Corporation, Sun­

dance Hotel/Casino (Las Vegas) are just a e few that save on bulbs and labor with The e Button. e The Button has no moving parts 

••••••••••••••••• 
IC 

ECTS 
FOR 

~,, $'4F.MfJsiCIANS 
An~:~~~~~i ;~d 0~~P~~~~d a b~~~· s~~~~ 
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and work together without creating noise, signal loss, 
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common to interconnecting etfects from different 
manufacturers. There's even a complete chapter on 
how to modify and combine effects to produce your 
own custom pedal board. 

Low cost project kits available from PAIA help make 
even vour first exposure to electronics a pleasant, 
hassle-free experience and thanks to the sound sheet 
demo record bound into the oook you know just how 
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on how far you go and the motor in your 
panicular machine. you could reach the 
point that the motor would not be able to 
pull the tape at all! 

It is very difficult. it not impossible, to 
back out after going too far. That is an 
additional reas~n f~r not attempting to 
modify an expensive machine-at least. 
not until you have some experience. 

Pulley-driven machines 
The mechanical method of modifying a 

pulley-driven-capstan machine is not 
fraught with quite as many pitfalls as is 
modifving direct-drive machines. Never­
theles~. c'Onsiderable care must be taken. 
In this case. your task is to change the size 
of one or more of the belt-driven pulleys. 
The general rules for this method are: 

!_..::_Tape speed changes directly with 
the size of the dril'illR pulley. In other 
words. decrease the diameter of the pul­
ley on the motor shaft and you decrease 
the speed of the tape. and vice versa. 

1-----------~ I I RUSH MY COPY OF "ELECTRONIC PROJECTS FOR I z I MUSICIANS", $14.95plus $1 postage enclosed. I 

2-Tape speed changes inversely with 
the size of the dril'l'll pulley. In other 
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on the capstan and you decrease the speed 
of the tape. and vice versa. ~ I I SEND FREE CATALOG OF OTHER PAIA PRODUCTS. 
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So. all vou have to do is locate and fit a 
pulley of the correct size on the shaft and 
then install a belt of the right length. It 
isn't easy. but it can be done on some 
machines without tearing them up. (You 
can even change both pulleys.) 

Of course, you may be I uck y enough to 
find a motor that runs at an acceptable 
new speed and that can simply be in­
stalled where the old one was. 

The second method-electronic 
Do not overlook the possibility of de­

creasing the speed of the motor in the 
machine u·itlwut making mechanical 
changes. If you can do that and still have 
enough power to pull the tape steadily, 
you have it made. Whether or not it can be 
done depends on the motor in your cas­
sette player. The speed of some motors is 
determined by the precisely set voltage 
applied to them-change the voltage and 
you change the speed. lffidelity is impor­
tant. that may require the installation of a 
voltage-regulator circuit. If all that's re­
quired is t~ be '"in the ball park ... a sim­
ple power resistor may do the trick. You 
might even get fancy and install a 
variable-speel control. ·Then. you could 
have available a range of speeds for var­
ious purposes. 

There are. of course. other methods of 
controlling the speed of a motor. For ex­
ample. you might run into a machine that 
uses the frequency of the supply voltage 
to determine the speed. In that case. you 
could modify the frequency-determining 
circuit. In general. to successfully change 
motor speed in a given machine. you will 
have to study the circuit used. Except for 
the method that requires filing the cap­
stan. you can experiment with a method 
and, if you are unsuccessfuL put every­
thing back exactly as it was. 

If you do attempt to change the speed of 
a cassette machine. choose an old/ 
inexpensive one on which to experiment. 
Study your cassette recorder/player to see 
which methods are possible, and which of 
them is most practical. Don't overlook 
the possibility of using a combination of 
methods to cause a greater change than 
you could get with just one. Watch out for 
the power available versus the power re­
quired from the motor as the speed is 
changed. Also. when the speed is 
changed significantly. it may be desirable 
or necessary to change the frequency 
compensation in the record/playback cir­
cuit(s). 

The success of your effot1s to slow the 
tape speed will depend upon two factors. 
One. of course, is the care with which you 
work. The other is the minimum quality 
of sound reproduction acceptable in your 
pat1icular application. The less stringent 
your requirements, the more likely you 
are to be satisfied with the results. Good 
luck! 

Reminder 
Your questions are welcomed, of 

course. We 'II try to answer those of great­
est general interest to all readers. Don't 
forget that we'll be glad. also, to get word 
of any unusual circuits and applications 
that you work out. R-E 



•••••••••••••••••••••••••••••••••••• • • • • • Never chatVZe • i a light bulb i 
: again! : 
e Just think, no need to buy bulbs, or climb • e on wobbly chairs or ladders. A new scientific • 
e development called The Button extends bulb e . ~ . 

The Button is a solid-state micro chip nothing to wear out. Its diode is a silicon e e diode. It converts AC current to DC current based micro chip and the centering disc is e e and extends the life of a bulb filament 60 to made of U.L. listed G.E. Noryl®. The 
e 100 times! Button is engineered for safety and carries an • e For example, a regular bulb rated for 750 unheard of 10 year warranty! • 
• hours would last about 32 days if burned con- The Button comes in packages of 12 for e 
• tinuously. With The Button, bulb life could $29.95 (plus $2.45 shipping and handling). If e 

be extended up to 75,000 hours or 8 years. you're still a bit of a skeptic (or don't have 12 e e Less often used bulbs could last a lifetime! bulbs), order a package of six for only $15.95 e This amazing development works with (plus $1.50 shipping and handling). Either • e any regular incandescent light bulb (not way, you're covered by Baystar's guarantee e e 3-way type). There is even a model for of satisfaction or your money back in 30 e 
• candelabra size bulbs. Just stick a Button days. Specify candelabra or regular size. e 
• to the bottom of a bulb and screw into (Maryland residents add 5o/c tax). e 

socket. To order: send your check or money order • e The results are amazing. Bulbs burn to Baystar. Credit card buyers call toll free. e cooler, and give a softer less glaring light. Start saving money right away! Order The • e Of course, the lumen output is reduced so Button today! e 
• you may prefer to use a larger bulb. The Noryl® is a registered trademark of G.E. e 

bulb's life will still be increased 60 to 
•• 100 times -just think of the money saved! CALL TOLL FREE •• 

The Button is absolutely ideal for lights Mon-Fri 9 a.m. to 5 p.m. Eastern Time 
e that run 24 hours a day like exit signs and (800) 638 6170 • e security lights. Major hotels, restaurants and - • e e e corporations already use The Button. All other times call e e 
• Resorts International Casino Hotel (Allan-
• tic City), Butler Shoe Corporation, Sun­

dance Hotel/Casino (Las Vegas) are just a e few that save on bulbs and labor with The e Button. e The Button has no moving parts 

••••••••••••••••• 
IC 

ECTS 
FOR 

~,, $'4F.MfJsiCIANS 
An~:~~~~~i ;~d 0~~P~~~~d a b~~~· s~~~~ 
you how to build 27 accessories that enhance your 
sound and broaden your musical horizons. 

If you're an old hand at musical electronics, you'll 
really appreciate that all of these processors, from 
Tube Sound Fuzz to Phase Shifter are compatible 
and work together without creating noise, signal loss, 
bandwidth compression or any of the other problems 
common to interconnecting etfects from different 
manufacturers. There's even a complete chapter on 
how to modify and combine effects to produce your 
own custom pedal board. 

Low cost project kits available from PAIA help make 
even vour first exposure to electronics a pleasant, 
hassle-free experience and thanks to the sound sheet 
demo record bound into the oook you know just how 
the completed device will sound before you even start. 

CHARGE TO VISA OR MC TOLL- FREE 
1-800-654-8657 9AMto5PM CST MON FRI 

DIRECT INQUIRIES TO: 

IIIiA Eiectronics! Inc. 
1020 W. Wilshire Blvd., Oklahoma City, OK 73116. (405)843-9626 

Dept. 06E 
110 Painters Mill Road 

Owings Mills, MD 21117 
© The Baystar Company 1983 ( 30 l) 363-4304 

on how far you go and the motor in your 
panicular machine. you could reach the 
point that the motor would not be able to 
pull the tape at all! 

It is very difficult. it not impossible, to 
back out after going too far. That is an 
additional reas~n f~r not attempting to 
modify an expensive machine-at least. 
not until you have some experience. 

Pulley-driven machines 
The mechanical method of modifying a 
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fraught with quite as many pitfalls as is 
modifving direct-drive machines. Never­
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The general rules for this method are: 

!_..::_Tape speed changes directly with 
the size of the dril'illR pulley. In other 
words. decrease the diameter of the pul­
ley on the motor shaft and you decrease 
the speed of the tape. and vice versa. 

1-----------~ I I RUSH MY COPY OF "ELECTRONIC PROJECTS FOR I z I MUSICIANS", $14.95plus $1 postage enclosed. I 

2-Tape speed changes inversely with 
the size of the dril'l'll pulley. In other 
words. increase the diameter of the pulley 
on the capstan and you decrease the speed 
of the tape. and vice versa. ~ I I SEND FREE CATALOG OF OTHER PAIA PRODUCTS. 

t') I name I 
~ I address I 
w O I city state __ zi I 
~ • BMA.Eiectronics, Inc. 1 
a: Dept.5R, 1020 W. Wilshire Blvd., Oklahoma City, OK 73116 

CIRCLE 34 ON FREE INFORMATION CARD 88 

So. all vou have to do is locate and fit a 
pulley of the correct size on the shaft and 
then install a belt of the right length. It 
isn't easy. but it can be done on some 
machines without tearing them up. (You 
can even change both pulleys.) 

Of course, you may be I uck y enough to 
find a motor that runs at an acceptable 
new speed and that can simply be in­
stalled where the old one was. 

The second method-electronic 
Do not overlook the possibility of de­

creasing the speed of the motor in the 
machine u·itlwut making mechanical 
changes. If you can do that and still have 
enough power to pull the tape steadily, 
you have it made. Whether or not it can be 
done depends on the motor in your cas­
sette player. The speed of some motors is 
determined by the precisely set voltage 
applied to them-change the voltage and 
you change the speed. lffidelity is impor­
tant. that may require the installation of a 
voltage-regulator circuit. If all that's re­
quired is t~ be '"in the ball park ... a sim­
ple power resistor may do the trick. You 
might even get fancy and install a 
variable-speel control. ·Then. you could 
have available a range of speeds for var­
ious purposes. 

There are. of course. other methods of 
controlling the speed of a motor. For ex­
ample. you might run into a machine that 
uses the frequency of the supply voltage 
to determine the speed. In that case. you 
could modify the frequency-determining 
circuit. In general. to successfully change 
motor speed in a given machine. you will 
have to study the circuit used. Except for 
the method that requires filing the cap­
stan. you can experiment with a method 
and, if you are unsuccessfuL put every­
thing back exactly as it was. 

If you do attempt to change the speed of 
a cassette machine. choose an old/ 
inexpensive one on which to experiment. 
Study your cassette recorder/player to see 
which methods are possible, and which of 
them is most practical. Don't overlook 
the possibility of using a combination of 
methods to cause a greater change than 
you could get with just one. Watch out for 
the power available versus the power re­
quired from the motor as the speed is 
changed. Also. when the speed is 
changed significantly. it may be desirable 
or necessary to change the frequency 
compensation in the record/playback cir­
cuit(s). 

The success of your effot1s to slow the 
tape speed will depend upon two factors. 
One. of course, is the care with which you 
work. The other is the minimum quality 
of sound reproduction acceptable in your 
pat1icular application. The less stringent 
your requirements, the more likely you 
are to be satisfied with the results. Good 
luck! 
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Your questions are welcomed, of 

course. We 'II try to answer those of great­
est general interest to all readers. Don't 
forget that we'll be glad. also, to get word 
of any unusual circuits and applications 
that you work out. R-E 




