
HEWLETT-PACKARD 

JOURNAL 
T E C H N I C A L  I N F O R M A T I O N  F R O M  T H E  - h p -  L A B O R A T O R I E S  

V o l .  5  N o .  3 - 4  

1 L I S H E D  B Y  T H E  H E W L E T T - P A C K A R D  C O M P A N Y ,  3 9 5  P A G E  M I L L  R O A D ,  P A L O  A L T O ,  C A L I F O R N I A  N O V . - D E C ,  1 9 5 3  

A New 60 -Cycle Per Revolution Generator 
for Precision Tachometry Measurements 

'"T~1HE new -hp- Model 5 08 A Tachometer 
_L Generator is designed to be used with 

the -hp- Model 522 Electronic Counter to 
make rapid, high-precision measurements 
of rotary speeds. For each revolution of its 
driving shaft ,  the generator provides 60 
cycles of output voltage. This speed multi 

plication feature enables 
t h e  c o m b i n a t i o n  o f  
counter and generator to 
make in 1 second preci- 

S E E  A L S O :  
" T i m e - F r e q u e n c y  
T r a n s f o r m  T a b l e "  

o n  i n s i d e  p a g e s  

sion tachometry measurements that are di 
rect-reading in revolutions per minute. The 
speed and accuracy obtainable with the gen 
erator and counter also make them valuable 
for a number of other studies of mechanical 
motion besides simple measurements of rpm. 

Fig. 2 indicates how the generator is used 

Fig. 1. New -hp- Model 508A Tachometer Generator 
produces 60 cycles of railage for each revolution of its 
shaft. When used with the -hp- 522 Electronic Counter, 
precision rpm measurements can be made in 1 second. 

A 100-cycle model is also available. 

in one of its major applications: quick pro 
duction-line checking of slip in electric mo 
tors. The generator output terminal is con 
nected to the 522 counter, which is set for a 
1 -second frequency measurement1. The gen 
erator shaft is connected to the shaft of the 
production motor, either directly or through 
a  tes t  load or  s imilar  arrangement .  The 
counter then automatically displays in digi 
tal form the rpm of the motor. A panel con 
trol on the counter allows the operator to 
select the length of time that the counter 
displays its measurement. At the end of this 
time the counter automatically repeats its 
measurement which requires 1 second. Meas 
urements can thus be made as often as de 
sired. 

Rpm measurements made with the gener 
ator and counter are made to a high order of 
accuracy: within Â±1 rpm2. If higher accu 
racy is desired, the measurement can be 
made for a 10-second instead of 1 -second in 
terval, in which case an accuracy of Â±0.1 
rpm Â±0.001% is obtained. These accuracies 
are achieved even by non-technical person 
nel, because the -hp- 522 presents the meas 
ured speed in digital form and because no 
operating adjustments are necessary. 

Basically, the generator consists of an al- 
nico magnet arranged in a closed magnetic 
loop which is interrupted when the genera 
tor shaft is turned. A pick-up coil couples 
the induced voltage to a coaxial type output 
connector. The closed-loop design enables 

( C o n t i n u e d  o n  b a c k  p a g e )  
'The the 522 Electronic Counter measures frequency by counting the 
number of cycles of the signal voltage that occur in an accurately- 
determined time interval such as 0.1, 1, or 10 seconds. See Hewlett- 
Packard Journal, Vol. 4, No. 3, and Vol. 5, No. 1-2. Copies avail 
able on request. 

2This neglects the 522 gate-time inaccuracy which is insignificant at 
all but the highest rpm's. 

P R I N T E D  I N  U . S . A .  C O P Y R I G H T  1 9 5 3  H E W L E T T - P A C K A R D  C O .  
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Fig. 2. Arrangement for measuring motor 
speed using tachometer generator and 

electronic counter. 

the generator to be used in the pres 
ence of relatively strong external 
fields without affecting measure 
ments. 

Speed-wise, the generator can be 
used over a range from 15 rpm up to 
a rated maximum of 40,000 rpm. Fig. 
3 shows the output voltage deliv 
ered by the generator over this range 
to the 522 counter3. The generator's 
open-circuit voltage is approximate 
ly 3 times that shown in Fig. 3. 

Physically, the generator is small 
(Fig. 1) and weighs only ly pounds. 
The rotor is ground on all diameters 
and mounted in permanently-lubri 
cated ball bearings. Details of the 
coupling shaft are given in Fig. 1. 
Either clockwise or counter-clock 
wise rotation can be used. 

Because of its low driving torque, 
the 5 08 A can be used with all but 
small energy devices without consti 
tuting a significant load. At 200 rpm 
the required driving torque is ap 
proximately i in-oz., and at 1500 
rpm it is approximately \ in.-oz. 

Besides measuring rpm, the gener 
ator has many uses in studying non- 

8In early production models the input sensitivity 
of the Model 522B for frequency measurements 
was 2 volts peak instead of 0.2 volt rms indicated 
in Fig. 3. 

Fig. 3. Typical voltage characteristic of 
-hp-  508A when used with -hp-  522 
counter. Generator open-circuit voltage is 
approximately three times that shown 

above. 

periodic motion as well as periodic 
motion that may have torsional vi 
bration and other effects. In such ap 
plications it is customary to connect 
the generator's output voltage to an 
oscilloscope and, at least where non- 
periodic motion is involved, to pho 
tograph the oscilloscope presenta 
tion for analysis and record purposes. 

An interesting study of this type is 
indicated in the oscillogram of Fig. 4 

which illustrates the output of the 
generator when used to investigate 
"screech" in a mechanical  drive 
shaft. Close examination of the oscil 
logram shows that the shaft had dis 
crete breaks in its speed of rotation 
as indicated by the dots in the center 
portion of Fig. 4. Since the genera 
tor produces 60 cycles of voltage per 
mechanical revolution of its shaft, 
each voltage cycle corresponds to 6 
degrees of mechanical rotation of the 
shaft under test. By using this infor 
mation and by establishing a suitable 
reference, it was easy to isolate for 
further investigation the region of 
rotation at which the screech oc 
curred. 

Another interesting oscillogram 
obtained with the generatorâ€” a de 
tailed study of a Geneva intermittent 
motionâ€” appears in Fig. 5. Such a 
motion mechanically divides one ro 
tation into desired fractions of a ro 
tation. The oscillogram illustrates 
the mechanical vibrations that occur 
and further gives an indication of 
the instantaneous velocity of the mo 
tion by the amplitude of the individ 
ual voltage cycles. The time interval 
depicted in Fig. 5 is approximately 
1/30 second. 

Valuable information can also be 
obtained with the generator concern 
ing torsional vibration, speed varia 
tions, accelerating and decelerating 
characteristics, and so on. 

1 0 0  C Y C L E  M O D E L  

The generator has also been de 
signed in a model that provides 100 
cycles per revolution instead of the 
60 cycles provided by the 508A. In 

Fig. 4. Oscillogram obtained when using 
generator to investigate screeching shaft. 
Screech vibrations are evidenced by 
breaks in otherwise continuous waveform. 

h    S  
Fig. 5. Oscillogram obtained using gener 
ator with Geneva intermittent motion. 
Large initial voltage peaks indicate de 
sign is deficient since theoretically the 

starting velocity should he low. 

general,  measurements with this 
model, the 508B, are made as de 
scribed above, except that the read 
ing presented by the counter would 
be in units of revolutions per hun 
dred seconds. The 508B, in combina 
tion with an oscilloscope, is also use 
ful in obtaining higher definition of 
mechanical motion than is obtained 
with the 60-cycle model. Price and 
general specifications for the two 
models are the same, except that the 
voltage curve shown in Fig. 3 for the 
508A is displaced to the left for the 
5 0 8 B .  - W m .  G i r d n e r  

SPECIF ICATIONS 
- h p -  M O D E L  5 0 8 A  

T A C H O M E T E R  G E N E R A T O R  
S P E E D  R A N G E :  1 5  r p m  t o  4 0 , 0 0 0  r p m .  
G E N E R A T E D  O U T P U T :  S i x t y  c y c l e s  f o r  e a c h  

s h a f t  r e v o l u t i o n .  
O U T P U T  V O L T A G E :  S u f f i c i e n t  t o  o p e r a t e  - h p -  

5 2 2  F r e q u e n c y  C o u n t e r  o v e r  r a n g e  f r o m  5 0  
r p m  t o  4 0 , 0 0 0  r p m  ( s e e  F i g .  3 ) .  S u p p l i e d  
a t  a  c o a x i a l  t y p e  Â ¡ a c k  ( U G - 1 8 5 / U ) .  

D R I V I N G  T O R Q U E :  A p p r o x .  V i  i n . - o z .  a t  2 0 0  
r p m . ;  ] / 2  i n . - o z .  a t  1 5 0 0  r p m .  

P E A K  S T A R T I N G  T O R Q U E :  A p p r o x .  4  i n . - o z .  
S H A F T  D I M E N S I O N S :  V t "  d i a m . ;  a v a i l a b l e  

l e n g t h ,  a p p r o * .  9 / 1 6 "  ( s e e  F i g .  1 ) .  
M O U N T I N G  D I M E N S I O N S :  F o u r  3 / 1 6 "  d i a m .  

h o l e s  o n  2 "  x  3 "  m t g / c .  
O V E R A U  D I M E N S I O N S :  3 W  w  x  2 W  h  x  

2 ' / 2 "  d  o v e r a l l .  
W E I G H T :  A p p r o x .  1 . 6  I b s . ;  s h i p p i n g  w t . ,  a p -  

p r o x .  3  I b s .  
A C C E S S O R I E S  S U P P L I E D :  O n e  4 - f o o t  c a b l e  

w i t h  c o a x i a l  t y p e  p l u g s  ( U G - 8 8 / U )  a t  e a c h  
end .  

P R I C E .  $ 7 5 . 0 0  f . o . b .  P a l o  A l t o ,  C a l i f o r n i a  

- h p -  M O D E L  5 0 8 B  
T A C H O M E T E R  G E N E R A T O R  

P r i c e  a n d  s p e c i f i c a t i o n s  s a m e  a s  - h p -  M o d e l  
5 0 8 A  e x c e p t  g e n e r a t e s  1 0 0  c y c l e s  f o r  e a c h  
r e v o l u t i o n .  O u t p u t  v o l t a g e  c h a r a c t e r i s t i c  i s  
s i m i l a r  t o  t h a t  o f  5 0 8 A  e x c e p t  p e a k  o c c u r s  a t  
l o w e r  f r e q u e n c y .  

D a t a  s u b j e c t  t o  c h a n g e  w i t h o u t  n o t i c e .  
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