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A New Adjustable Gate Time Counter 
from a New -hp- Affiliate 

FOR some time there has been in operation 
a new -fip- affiliate which has now devel 

oped a new counter for the many mechanical 
and industrial applications such as tachom- 
etry and fuel flow measurements to which 
electronic counters bring increased accuracy 

and speed of measurement. 
The new -hp- affiliate (Dynac, 
Inc.) is described in another 

article in this issue. 
The new -dy- Model 2500 counter has been 

specifically designed to display in illuminated 
numerals the values metered by transducers of 
the type that converts physical quantities to 
proportional electrical frequencies. Such trans 
ducers include flow meters, tachometer gener 
ators, and pressure transducers as well as many 
telemetering systems. 

To make the -dy- 2500 especially suitable 

for such work, it has been designed so that 
panel controls can select any desired sampling 
interval (gate time) from 0.1 millisecond to 
0.9999 second in 0.1 millisecond steps1-2. In 
practical terms this means that the instrument 
will introduce into the measurement a calibra 
tion constant such that the measured quantity 
is displayed directly in any desired units such 
as rpm or rps, gallons/hour or minute, gal 
lons/revolution, revolutions/revolution, etc. 
The adjustable gate time feature further en 
ables changes in any of these quantities to be 
read directly on a percentage basis, i.e., so that 
the counter displays the measured quantity as 
a percentage of its original value. 
'The counter is also available with gate times up to 9.9999 
seconds for applications where higher resolution measure 
ments are desired or where slow speed phenomena are to 
be measured. 

2 A special form of this counter with 18 preset gate times for 
the 18 RDB FM/FM channels is also available. See second 
article in this issue. 

Fig. milli Gate tinte in new -dy- 2500 Counter is adjustable in 0.1 milli 
second steps from O.I millisecond to 0.9999 second to enable measure 
ments to be made directly in any desired unit such as rpm or gallons/ 

hour.  
Fig. to (right). New photo-electric transducer enables counter to make 
rapid high-resolution measurements from the tachometer motors 
incorporated in engine test stands and of many other rotating devices. 
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A n  e s p e c i a l l y  v a l u a b l e  a p p l i c a t i o n  o f  
t h e  n e w  c o u n t e r  o c c u r s  i n  t h e  f i e l d  o f  
f l o w  m e a s u r e m e n t s .  I n  t h i s  t y p e  o f  w o r k  
t h e  c o u n t e r  c a n  b e  u s e d  t o  o b t a i n  f l o w  
i n f o r m a t i o n  i n  a t  l e a s t  t h r e e  d i r e c t - r e a d  
ing forms:  
â€¢  D i rec t l y  i n  f ue l  m ix tu re  ra t i o .  
â€¢ Direct ly  in volume uni ts  (gals.  /minute 

or  hour ) .  
â€¢ Direct ly  in  gravimetr ic  uni ts  

( pounds /m inu te  o r  hou r ) .  
F l o w  m e a s u r e m e n t s  i n  o t h e r  d i r e c t -  

r ead ing  f o rms  such  as  pe rcen tage  un i t s ,  
r evo lu t i ons /ga l l on ,  e t c . ,  a re  a l so  read i l y  
made .  

M I X T U R E  R A T I O S  
T o  m o k e  t h e  c o u n t e r  c o n v e n i e n t  f o r  

m e a s u r i n g  m i x t u r e  r a t i o s ,  i t  h a s  b e e n  
p r o v i d e d  w i t h  a  t e r m i n a l  w h i c h  e n a b l e s  
a n  e x t e r n a l  f r e q u e n c y  t o  o p e r a t e  t h e  
g a t e  " t i m e . "  W h e n  t h i s  f e a t u r e  i s  u s e d ,  
t h e  g a t e  t i m e  c o n t r o l s  a r e  c o n v e r t e d  
f r o m  p r o v i d i n g  9 9 9 9  i n c r e m e n t s  o f  0 . 1  
m i l l i s e c o n d  e a c h  t o  p r o v i d i n g  9 9 9 9  i n  
c r e m e n t s  o f  7  c y c l e  ( p e r i o d )  o f  t h e  e x  
te rna l  f requency .  M ix tu re  ra t i os  can  thus  
be  made  w i th  an  equ ipment  a r rangement  
l i k e  t h a t  i n d i c a t e d  i n  t h e  i l l u s t r a t i o n .  I n  
t h i s  a r r a n g e m e n t  a  f l o w  m e t e r  i s  c o n  
nec ted  i n  each  o f  t he  two  fue l  l i nes .  The  
ou tpu ts  f rom these  meters  a re  connec ted  
t o  t h e  t w o  i n p u t s  o n  t h e  c o u n t e r .  T h e  
c o u n t e r  w i l l  t h e n  d i r e c t l y  d i s p l a y  t h e  r a  
t i o  o f  

F L O W  M E A S U R E M E N T S  

R E C U L A R  

I N P U T  

-</</- ÃSSÃ 
COUITER 

f l ow  i n  me te r  connec ted  
t o  r egu la r  coun te r  i npu t  
f l ow  i n  me te r  connec ted  

to  gate t ime input  
The  va lue  o f  t he  ad jus tab le  ga te  t ime  

i n  t h i s  t y p e  o f  m e a s u r e m e n t  l i e s  i n  t h e  
f a c t  t h a t  t h e  t w o  f l o w  m e t e r s  n e e d  n o t  
h a v e  i d e n t i c a l  o u t p u t  r a t e s  f o r  i d e n t i c a l  
f low ra tes .  The counter  w i l l  au tomat ica l ly  
compensa te  fo r  d i f f e ren t  f l ow  me te r  con  
s t a n t s  w h e n  t h e  g a t e  t i m e  c o n t r o l s  a r e  
s e t  t o  t h e  f a c t o r  k ,  w h e r e  

_  ou tpu t  f requency  o f  f l ow  mete r  1  
ou tpu t  f requency  o f  f l ow meter  2  

w h e n  e a c h  f l o w  m e t e r  i s  p a s s i n g  t h e  
s a m e  v o l u m e  p e r  u n i t  t i m e .  I f  t h e  f l o w  
m e t e r s  o r e  i d e n t i c a l ,  k  w i l l  t h u s  b e  1  .  
( I n  m o s t  c a s e s  i t  w i l l  b e  d e s i r a b l e  t o  
m u l t i p l y  k  b y  s o m e  i n t e g r a l  p o w e r  o f  1 0  

s u c h  a s  1 0 0  t o  o b t a i n  h i g h e r  r e s o l u t i o n  
in  the  d isp layed  va lue . )  

F L O W  I N  V O L U M E  O R  
G R A V I M E T R I C  U N I T S  

F l o w  c a n  b e  m e a s u r e d  i n  v o l u m e  o r  
g r a v i m e t r i c  u n i t s  m e r e l y  b y  s e l e c t i n g  a  
gate t ime such that  a  un i t  f low rate in  the 
f l o w  m e t e r  w i l l  r e s u l t  i n  a  r e a d i n g  o f  
s o m e  i n t e g r a l  p o w e r  o f  1 0  o n  t h e  c o u n  
t e r .  A  f l o w  m e t e r  t h a t  p r o d u c e s  1 5 0  c p s  
f o r  a  f l o w  r a t e  o f  1  g a l l o n / m i n u t e ,  f o r  
e x a m p l e ,  w o u l d  b e  u s e d  w i t h  a  g a t e  
t i m e  o f  1 / 1 5 0  c p s  =  0 . 0 0 6 7  s e c o n d .  
Th i s  wou ld  g i ve  a  un i t  f l ow  read ing  o f  1  
o n  t h e  c o u n t e r .  T o  o b t a i n  a  u n i t  f l o w  
read ing  o f  h igher  reso lu t ion  such as  1  .0  
o r  1 . 0 0 ,  t h e n ,  a  g a t e  t i m e  o f  0 . 0 6 6 7  o r  
0 . 6 6 6 7  s e c o n d  w o u l d  t y p i c a l l y  b e  u s e d .  
Wi th  a  ga te  t ime o f  0 .6667 second,  each 
f low ra te  o f  1  ga l lon /minu te  wou ld  cause  
a  r e a d i n g  o f  1  . 0 0  o n  t h e  c o u n t e r .  F l o w  
r a t e  i n  g a l l o n s / h o u r  w o u l d  b e  o b t a i n e d  
b y  u s i n g  a  g a t e  t i m e  6 0  t i m e s  a s  l o n g ,  
i . e . ,  6 0  x  0 . 0 0 6 7  s e c o n d  =  0 . 4 0 0 0  
second. 

Read ings  d i rec t l y  i n  g rav ime t r i c  un i t s  
w o u l d  b e  o b t a i n e d  a s  a b o v e  e x c e p t  b y  
i n t r o d u c i n g  a  w e i g h t  c o n s t a n t  i n t o  t h e  
t i m e  b a s e  u s e d .  T o  m e a s u r e  w a t e r  w i t h  
a  w e i g h t  o f  8 . 3  p o u n d s / g a l l o n ,  f o r  e x  
ample ,  the gate  t ime for  vo lume measure 
m e n t s  s h o u l d  b e  m u l t i p l i e d  b y  8 . 3 .  T h e  
read ing  on  the  coun te r  wou ld  then  occur  
d i rec t l y  i n  pounds /minu te  o r  hour .  

N E W  P H O T O - E L E C T R I C  
T A C H O M E T R Y  T R A N S D U C E R  

Tachometry measurements with 
the new counter are simplified even 
fur ther  by  a  new photo-e lec t r ic  
t ransducer .  Th is  new uni t  i s  de  
signed to operate from such devices 
as the slave tachometer motors com 
monly used with engine test stands 
or from any rotat ing mechanism 
that can withstand a slight mechan 
ical loading (that of an unloaded 
shaft with a film disc) . 

Fig.  2 (front  page) shows how 
the transducer and counter are used 
in a typical engine test set-up. The 
engine under test  drives the tach 
ometer motor from the tachometer 
generator, which is mounted on the 
engine. The tachometer motor can 
then be mechanically coupled to the 
new transducer. Since the transducer 
introduces only a slight loading, 
motor speed is unaffected. The trans 
ducer thus produces an accurate pro 
portional frequency signal which is 

counted by the counter to give a di 
rect reading in rpm, rps, or other 
arbitrary units. 

Basically, the transducer consists 
of a disc with peripheral transpar 
ent  slots  which interrupt  a l ight  
beam passing to a phototube. Since 
the disc in the transducer can be 
provided with as many as 360 slots, 
rotary speed measurements can be 
made with high resolution and in a 
very short time. Using a disc with 
60 slots, for example, would permit 
a  2 , 0 0 0  r p m  ( 3 3 1  r p s )  e n g i n e  
speed to be measured to four sig 
nificant figures using a nominal 1- 
second gate time (actually 0.9999 

second). If the measurement were 
desired in rps instead of rpm, the 
gate time would merely be changed 
to 1/60 or 1/6 second. The counter- 
transducer combination will permit 
rotational speeds above 30,000 rpm 
to be measured. 

The new transducer has been de 
signed with several features that 

(Continued on P. 4) 

5  C P S  -  5  K C  S W E E P  O S C I L L A T O R  

Many  phys i ca l  i nves t i ga t i ons  such  as  v i b ra  
t ion  tes ts  have had a  requ i rement  fo r  a  s ing le-  
b a n d  w i d e - r a n g e  o s c i l l a t o r .  T h i s  n e e d  h a s  
b e e n  m e t  b y  a  n e w  - d y -  s w e e p  o s c i l l a t o r  
(Mode l  2200 )  wh i ch  cove rs  a  1000 :1  range  i n  
a  s i n g l e  d i a l  s w e e p .  T h e  o s c i l l a t o r  o p e r a t e s  
f r o m  5  c p s  t o  5  k c  w i t h  a  s i n g l e  t u r n  o f  t h e  
d i a l  a n d  h a s  a  t r u e  l o g a r i t h m i c  d i a l  c a l i b r a  
t i o n  a b o v e  5 0  c p s  w i t h  a n  a p p r o x i m a t e  l o g  
c a l i b r a t i o n  b e l o w  t h a t  f r e q u e n c y .  T h e  i n s t r u  
m e n t  i s  p r o v i d e d  w i t h  a  t u n i n g  d i a l  s h a f t  
e x t e n s i o n  a t  t h e  r e a r  w h i c h  e n a b l e s  i t  t o  b e  
coupled lo  a  motor  dr ive system Â¡ f  des i red.  

© Copr. 1949-1998 Hewlett-Packard Co.



D Y N A C ,  I N C .  -  A  N E W  S E R V I C E  
F O R  S P E C I A L I Z E D  I N S T R U M E N T A T I O N  

EARLY this year -Ap- established 
a new affiliate designed to serve 

customers who had need for special 
ized instrumentation on either a 
large or small scale. This new affil 
iate, Dynac, Inc. (symbolized by 
-c/y-), was established with Robert 
E. Rawlins as general manager and 
a staff drawn from the -Ap- organi 
zation as well as externally. Mr. 
Rawlins has had wide experience in 
electronics engineering and instru 
mentation and will be known per 
sonally to many readers. 

D I G I T A L  T E S T I N G  S Y S T E M  

An important field where -dy- has 
been of service is in supplying in 
strumentation in the form of multi 
channel automatic data handling 
systems. In this field -c/y- typically 
provides complete systems which 
sense the physical phenomena of in 
terest, multiplex it for transmission, 

and record it together with coding 
and timing signals on commercially 
available recorders. 

Playback facilities of these sys 
tems include simultaneous multi 
channel calibration-corrected sig 
nals in digital and analog form. The 
systems also provide for automatic 
print-out by devices currently under 
development. 

H I G H  O U T P U T  
8 . 5 - 1 0  K M C  T E S T  S E T  

A special-purpose instrument that 
-c/y- has produced to meet needs for 
unusually high outputs from an X- 
band signal generator is a modifica 
tion of the -hp- Model 624C 8.5-10 
kmc test set. In its standard form 
this instrument is designed to pro 
vide c-w or pulsed outputs over a 
1 mw to â€”100 dbm output level 
range and to measure external power 

(Cont'd on P. 4) 

TELEMETERING COUNTERS 

A m o n g  t h e  n e w  - c / y -  i n s t r u m e n t s  i s  a  s e c o n d  
a d j u s t a b l e  g a t e  t i m e  c o u n t e r  d e s i g n e d  e s p e  
c i a l l y  f o r  s i m p l i f y i n g  a n d  e c o n o m i z i n g  t e s t s  
o n  R D B  F M / F M  t e l e m e t e r i n g  s y s t e m s .  T h i s  s e c  
o n d  c o u n t e r  ( M o d e l  5 0 2 0 )  i s  a r r a n g e d  w i t h  
I d  p r e s e t  g a t e  t i m e s  w h i c h  c o r r e s p o n d  t o  t h e  
c e n t e r  f r e q u e n c i e s  o f  t h e  1 8  R D B  c h a n n e l s .  
T h e  g a t e  t i m e  f o r  a n y  d e s i r e d  c h a n n e l  c a n  b e  
s e l e c t e d  w i t h  a  p a n e l  c o n t r o l  w h i c h  i s  c a l i  
b r a t e d  d i r e c t l y  w i t h  t h e  c h a n n e l  n u m b e r s .  
T o  s e t  t h e  o u t p u t  f r e q u e n c y  o f  a  s i g n a l  s o u r c e  
t o  t h e  p r o p e r  c h a n n e l  f r e q u e n c y ,  i t  i s  o n l y  
n e c e s s a r y  t o  s e t  t h e  c o u n t e r  s w i t c h  t o  t h e  
a p p r o p r i a t e  c h a n n e l  n u m b e r  w h i l e  m o n i t o r  
i n g  t h e  s i g n a l  s o u r c e  w i t h  t h e  c o u n t e r .  T h e  
c o u n t e r  w i l l  t h e n  d i s p l a y  t h e  p e r i o d  o f  t h e  
s o u r c e  f r e q u e n c y  a s  a  p e r c e n t a g e  o f  t h e  
p e r i o d  o f  t h e  c h a n n e l ' s  a s s i g n e d  c e n t e r  f r e  
q u e n c y .  R e l a t i v e l y  n o n - t e c h n i c a l  p e r s o n n e l  c a n  
t h u s  m a k e  r e s p o n s e  m e a s u r e m e n t s  w i t h o u t  
h a v i n g  t o  d e a l  w i t h  c o m p l i c a t e d  f r e q u e n c y  
d a t a ,  s i n c e  t h e  s a m e  p e r c e n t a g e  f i g u r e s  a r e  
u s e d  w i t h  e v e r y  c h a n n e l .  

I  

A n o t h e r  f i e l d  o f  c o n s i d e r a b l e  i m p o r  
tance  in  wh ich  -dy -  has  been ac t i ve  i s  in  
a p p l y i n g  t h e  - h p -  t r a v e l i n g - w a v e  a m p l i  
f i e r  w i t h  o t h e r  e q u i p m e n t  t o  f o r m  m i c r o  
wave  s igna l  gene ra to rs  capab le  o f  s imu  
l a t i n g  n e a r l y  a n y  d e s i r e d  t y p e  o f  m i c r o  
wa v e  s i gna l .  I n  t h i s  wo rk  - dy -  has  been  
c lose l y  a l l i ed  w i th  t he  -hp -  deve lopmen t  
s t a f f .  A s  m e n t i o n e d  i n  p r e v i o u s  a r t i  
c les^  2 ,  the -hp-  t rove/ ing-wave ampl i f ie r  
was  capab le  o f  se r v i ng  as  an  ex t reme ly  
f l e x i b l e  modu la to r -amp l i f i e r  su i t ab l e  f o r  
f o r m i n g  a  m i c r o w a v e  s i g n a l  g e n e r a t o r  
w i t h  v e r y  u s e f u l  p r o p e r t i e s  f o r  s y s t e m s  
w o r k .  T h e s e  p r o p e r t i e s  a r e  e s p e c i a l l y  
u s e f u l  f o r  t e s t i n g  r a d a r  s y s t e m s  o f  a l l  
t y p e s  i n c l u d i n g  m i s s i l e  g u i d a n c e ,  f i r e  
con t ro l  and  de tec t ion  sys tems wh ich  p ro  
d u c e  r a n g e ,  b e a r i n g ,  a n d  m o v i n g  t a r g e t  
in fo rmat ion .  

The usefulness of these generators can 
b e  d e s c r i b e d  w i t h  r e f e r e n c e  t o  t h e  i l l u s  
t ra t ion .  

In the f i rst  p lace i t  wi l l  be seen that the 
genera to rs  a re  d is t ingu ished  by  a  MOPA 
c i r cu i t  a r rangement  wh ich  o f fe rs  the  ad -  

1 P. D. Lacy and D. E. Wheeler, New Broadband 
Microwave Power Amplifiers Using Helix-Coupled 
TWT's, Hewlett-Packard Journal, Vol. 6, No. 
3-4, Nov.-Dec-, 1954. 

1 P. D. Lacy and Geo. W. C. Mathers, New TWT 
Amplifiers with Provision for Simulating Special 
Microwave Signals, Hewlett-Packard Journal, Vol. 
7, No. 5, January, 19S6. 

R A D A R  S I G N A L  S I M U L A T O R S  
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vantage of  an osc i l la tor  iso la ted f rom the 
modu la ted  s tage .  Consequen t l y ,  the re  i s  
l i t t l e  e f f e c t  o n  t h e  c a r r i e r  c e n t e r  f r e  
q u e n c y  w h e n  m o d u l a t i o n  i s  a p p l i e d  o r  
c h a n g e d .  T h e  g e n e r a t o r s  c a n  o p e r a t e  
o v e r  a  w a v e g u i d e  b a n d  i n  t h e  2 - 7 2  k m c  
r a n g e  b u t  t h e  k l y s t r o n  i n  t h e  o s c i l l a t o r  
c i r c u i t  i s  s e l e c t e d  t o  m e e t  p a r t i c u l a r  r e  
qu i rements .  Fo l l ow ing  the  osc i l l a to r  i s  a  
l eve l - se t t i ng  a t t enua to r  wh i ch  i n  t u rn  i s  
fo l lowed by  the  t rave l ing -wave  amp l i f i e r .  
As  men t ioned  in  the  re fe renced  a r t i c les ,  
t h e s e  a m p l i f i e r s  a r e  c a p a b l e  o f  a m p l i  
t u d e ,  p u l s e ,  a n d  p h a s e  o r  f r e q u e n c y  
m o d u l a t i o n .  T h e s e  m o d u l a t i o n s  c a n  b e  
o b t a i n e d  e i t h e r  a l o n e  o r  i n  a n y  c o m b i  
n a t i o n  a n d  a r e  f u r t h e r  d i s t i n g u i s h e d  b y  
the  fo l lowing charac ter is t i cs :  
â€¢  Pu l se  modu la t i on  has  ve ry  f as t  r i se  

t i m e s  a n d  j i t t e r - f r e e  o p e r a t i o n ,  c h a r  
a c t e r i s t i c s  n o t  a v a i l a b l e  i n  a n y  o t h e r  
test  pulse source.  

â€¢ Through use of the serrodyne method3 
o f  phase modu la t ion ,  smal l  m ic rowave 
f r e q u e n c y  d i s p l a c e m e n t s  w h i c h  s i m u  
l a t e  d o p p l e r  e f f e c t s  a n d  c - w  r a d a r  
r ang ing  echoes  can  be  ob ta ined .  

â€¢  Dopp le r  f requency  sh i f t s  can  be  gen 
e ra ted  s imu l t aneous l y  w i t h  any  o the r  
t y p e  o f  m o d u l a t i o n  n e c e s s a r y  t o  t e s t  
essen t i a l l y  any  t ype  o f  r ada r  sys tem.  

â€¢ Ampl i tude modulat ion which simulates 
l o b i n g  m o d u l a t i o n  c a n  b e  o b t a i n e d  
s imul taneous ly  w i th  e i ther  pu lse  modu 
la t ion  or  f requency  d isp lacements .  

â€¢ Fast  phase sh i f ts  s imi la r  to  those ob 
ta ined  in  sys tems sub jec t  to  fas t  bear  
ing changes can be s imulated.  

â€¢ Target  echo f luc tuat ions can be s imu 
l a t e d  t o  e v a l u a t e  r a d a r  f i e l d  p e r f o r m  
ance.  

â€¢ The ampl i f ie rs  in  the  genera tors  can 
a / s o  b e  u s e d  a s  h o m o d y n e  d e t e c t o r s  
f o r  l i nea r  weak -s igna l  de tec t i on .  

â € ¢  T h e  o s c i l l a t o r  s i g n a l  a s  w e l l  a s  t h e  
modu la ted s igna l  i s  ava i lab le  f rom the  
gene ra to rs  f o r  t es t i ng  cohe ren t  r ada r  
systems. 

The generators  can thus s imulate s ignals  
wh ich  in  some cases  were  p rev ious ly  en  
countered  on ly  in  f ie ld  tes ts .  
â€¢ See footnote 2. 

© Copr. 1949-1998 Hewlett-Packard Co.



A  N E W  S E R V I C E  ( C O N T ' D  F R O M  P .  3 )  

levels from â€”6 to +28 dbm. The in 
strument also contains a precision 
frequency meter so that output fre 
quencies can be set precisely. 

The modified instrument provid 
ed by -dy- typically produces a max 
imum of about 60 milliwatts over 
the 8.5-10 kmc range. The instru 
ment  is  thus useful  for  measure 
ments where high attenuations are 
encountered in the measurement 
process or where the performance of 

sensitive devices in the presence of 
high signal levels is to be studied. 
O T H E R  S P E C I A L  I N S T R U M E N T S  

A further function of the -dy- or 
ganization is to assist customers who 
have need for special versions of 
standard Hewlett-Packard instru 
ments. Many special counters and 
timers, for example, have been sup 
plied. Since the -dy- organization is 
specifically adapted to handle spe 
cial instrumentation requirements, 
it is in a position to offer services 

not previously available. 
-dy- is represented by the same 

engineering representatives that 
represent the Hewlett-Packard or 
ganization. You are invited to con 
tact these representatives at any 
time or to correspond directly with 
the -dy- organization at the follow 
ing address: 

Dynac, Inc. 
395 Page Mill Road 
Palo Alto, California 
Phone: DAvenport 5-4459 

- d y -  2 2 0 0  ( C O N T ' D  F R O M  P .  2 )  

make it convenient to use and give 
it long life. It operates from a 6.3- 
volt supply (provided by the -dy- 
2500) and uses transistors rather 
than vacuum tubes. The light source 
in the transducer is operated at a 
relatively low voltage so that very 
long lamp life will be obtained. Fin 
ally,  the output voltage does not 
vary with frequency over the rated 
range so that sensitivity problems 
such as  f requent ly  occur  a t  low 
speeds with flux-cutting devices are 
not introduced. 

P E R C E N T A G E  C H A N G E  
R O T A T I O N A L  M E A S U R E M E N T S  
To facilitate studying the effect of 

various factors on engine perform 
ance, the counter-transducer com 
bination can also be used to obtain 
rotational speed measurements in 
percentage form. To obtain read 
ings directly in percentage units, the 
variable gate t ime feature of the 
counter is used to obtain an initial 
r ead ing  on  the  coun te r  o f  100 ,  
100.0, or 100.00, as desired. If an 
initial engine speed of 2,000 rpm 
and a transducer disc with 60 slots 
were being used, for example, a gate 
time of 0.5000 second would give a 
reading of 100.0 (%). Subsequent 
changes in engine speed would then 
be shown on the counter as a change 
from thL 100% initial value. 

P L U G - I N  T I M E  B A S E  
SELECTORS 
Another of the special features of 

the new counter is that it is provided 
with a panel  plug-in device that  

automatically provides a single pre 
determined gate time for the coun 
ter and at the same time disables the 
manual gate time controls so that no 
other gate time can be obtained. 
This selector is designed for appli 
cations which involve making rou 
tine measurements, all of which re 
quire the same gate time, such as in 
tachometry and flow measurements. 
The selector enables these measure 
ments to be made with minimum 
possibility of selecting an incorrect 
gate time. The selector can be ar 
ranged to give any one of the gate 
times within the instrument's range 
and the time for which the selector 
is set can be changed at any time. 
Additional selectors can be supplied 
for use where more than one gate 
time is commonly used. 

When not in use, the selector is 
inserted into its panel recess in an 
inverted position. This disables the 
selector and restores to operation 
the manual gate time controls. 

H I G H  S E N S I T I V I T Y  O P T I O N  
The counter has been designed 

with a sensitivity such that it will 
operate from a 0.2-volt rms signal. 
This is adequate for the majority of 
applications and has the advantage 
that  i t  minimizes possible noise 
problems in external circuits, but 
the instrument is also available with 
an optional higher sensitivity of 5 
millivolts. 

Other optional features are also 
available for the new counter. These 
are listed in the accompanying spe 
cifications. 

SPECIF ICATIONS 
. d y .  

M O D E L  2 5 0 0  
R a n g e :  1  c p s  t o  T O O  k c .  
A c c u r a c y :  Â ± 1  c o u n t  Â ±  s t a b i l i t y  o f  c r y s t a l  

( b e l o w ) .  
S t a b i l i t y :  1  p a r t  i n  1 0 3  s h o r t  t e r m .  
R e g i s t r a t i o n :  5  p l a c e s .  T o t a l  c o u n t  c a p a c i t y  

I n p u t  R e q u i r e m e n t s :  0 . 2  v  r m s  m i n i m u m  ( 5  
m v  r m s ,  o p t i o n a l * ) .  

I npu t  A t tenua tor :  Ad jus ts  sens i t i v i t y  f rom 0 .2  
v  t o  1 0 0  v  r m s  t o  o v e r c o m e  n o i s e .  

D u a l  I n p u t :  C o n n e c t o r  a n d  s w i t c h  f o r  o p  
t i o n a l  s e c o n d  i n p u t  p e r m i t s  d i r e c t  r a t i o  
m e a s u r e m e n t s  o f  u n k n o w n s  

I n p u t  I m p e d a n c e :  A p p r o x i m a t e l y  1  m e g o h m .  
5 0  m m f  s h u n t .  

M u l t i p l i e r :  A d j u s t a b l e  i n  s t e p s  o f  7  f r o m  1  
t o  9 9 9 9  ( w i t h  5  c o n t r o l s ,  1  t o  9 9 9 9 9 * ) .  
W i t h  s i n g l e  i n p u t ,  m u l t i p l i e r  a d j u s t s  g a t e  
t i m e  f r o m  0 . 0 0 0 1  t o  0 . 9 9 9 9  s e c o n d s  ( o r  
0 .001  to  9 .9999  seconds* )  in  0 .1  mi l l i second 
increments. 

D i s p l a y  T i m e :  V a r i a b l e  f r o m  1  t o  1 0  s e c o n d s ;  
o r  d i s p l a y  c a n  b e  h e l d  i n d e f i n i t e l y .  

R e s e t  t o  Z e r o :  C o n t r o l l e d  a u t o m a t i c a l l y  b y  
d i s p l a y  t i m e  g e n e r a t o r  o r  m a n u a l l y  b y  r e  
s e t  b u t t o n  f o r  " i n f i n i t e "  d i s p l a y  t i m e .  

S e l f  C h e c k :  C o u n t s  t i m e - b a s e  f r e q u e n c y  f o r  
a n y  s e l e c t e d  g a t e  t i m e .  

C o n n e c t o r s :  B N C  a n d  s t a n d a r d  p h o n e  Â ¡ a c k  
o n  r e a r  p a n e l .  

P h o t o t u b e  I n p u t :  S u p p l y  v o l t a g e  f o r  1 P 4 1  
( o r  e q u a l )  p h o t o t u b e .  

A c c e s s o r y  S o c k e t s :  J o n e s  p l u g  s u p p l i e s  6 . 3 v  
a - c ,  1 . 0  a .  C o n n e c t o r  f o r  - h p -  M o d e l  5 6 0 A  
D i g i t a l  R e c o r d e r .  

P o w e r  S u p p l y :  1 1 5 / 2 3 0 v  Â ± 1 0 % ,  5 0 / 6 0  c p s ,  
260  wa t ts .  

S i z e :  C a b i n e t  m o u n t :  2 0 3 / V  w i d e ,  1 2 1 / 2 "  
h i g h ,  1 4 V 2 "  d e e p .  R a c k  m o u n t :  1 9 "  w i d e ,  
1 0 ' / 2 "  h i g h ,  1 4 1 / 2 "  d e e p .  

W e i g h t :  C a b i n e t  m o u n t  5 0  I b s .  n e t ;  s h i p p i n g  
w e i g h t  9 5  I b s .  R a c k  M o u n t :  4 5  I b s .  n e t ;  
s h i p p i n g  w e i g h t  9 0  I b s .  

A c c e s s o r i e s  P r o v i d e d :  4 4 "  R G - 5 8 / U  c a b l e  t e r  
m i n a t e d  o n e  e n d  w i t h  U G - 8 8 / U  T y p e  B N C  
connector.  

A c c e s s o r i e s  A v a i l a b l e :  M u l t i p l i e r  S e l e c t o r  
P l u g ,  - d y -  f a r t  2 5 0 0 - 5 2  ( o n e  s u p p l i e d  w i t h  
inst rument ) ,  $27 .50 .  

P r i c e :  M o d e l  2 5 0 0  C o m p u t i n g  D i g i t a l  I n d i c a  
t o r ,  w i t h  d u a l  i n p u t ,  r a c k  m o u n t :  S I  3 3 0 . 0 0 .  
C a b i n e t  m o u n t  ( a s  s h o w n ) :  $ 1 3 5 0 . 0 0 .  
â € ¢ O p t i o n s :  F i f t h  M u l t i p l i e r :  A d d  $ 7 5 . 0 0 .  

G a t e  t i m e  0 . 0 0 1  t o  9 . 9 9 9 9  s e c  
o n d s :  N o  c h a r g e .  

5  m v  R M S  s e n s i t i v i t y :  A d d  
$20.00.  

T e m p ,  s t a b i l i z e d  c r y s t a l :  A d d  
$25.00 .  

P r i c e s  f . o . b .  P a l o  A l t o ,  C a l i f o r n i a  
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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