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THE new -hp- Model 626A SHF Signal Gen 
erator operates over the range from 10 to 

15.5 kilomegacycles and provides a high out 
put of many milliwatts over this range. Al 
though the generator is rated as providing a 

maximum of at least 10 mil 
l iwa t t s  over  the  whole  
range, it usually provides 
more than 15 milliwatts at 
all frequencies and over 

most of the range the output is in the 30- milli 
watt or higher region. The generator is thus 
valuable as a signal source for rough test work 
as well as for reflectometer, slotted line, and re 
ceiver applications. 

In addition to its relatively high maximum 
power output, the generator has the other fea 
tures that make any signal generator conven 
ient to use. These include a direct-reading 

Fig. 1. New -hp- Model 6 26 A SHF Signal Generator 
has high power output over 10 to i 5.5 kmc range, is 
provided u'ith direct-reading frequency dial and out 

put attenuator, has flexible modulator. 

frequency dial accurate within 1%, a direct- 
reading attenuator with a 100 db range, and 
a flexible modulator that provides internal 
square-wave, pulse or f-m modulation of the 
output signal. The new generator has been de 
veloped as a companion to the recently-devel 
oped -hp- 15-21 kmc generator'. 

Fig. 2 shows the generator's circuit arrange 
ment. The oscillator klystron operates with an 
external resonator which is tuned with a non- 
contacting type plunger. Oscillator tube life 
is thus unrelated to the number of times the 
instrument is tuned through its frequency 
range. Repeller voltage is automatically 
tracked with the frequency dial so that no re- 
peller voltage adjustments are required. 

The path from the klystron to the output 
terminals is all contained in wave guide. The 
klystron is followed by an uncalibrated wave 
guide attenuator which serves to adjust the 
power level applied to the main calibrated at 
tenuator. This reference level is designed to 
be 10 milliwatts, and the attenuator calibration 
is based on a 10-milliwatt reference level. As 
mentioned earlier, however, much higher pow 
ers can be obtained when desired by operating 
the instrument with both attenuators set for 
minimum loss. The level at the input to the 
main attenuator is monitored by a compen 
sated thermistor bridge which operates a panel 
meter. A wave guide directional coupler of the 
-hp- multi-hole type- splits off a sample of the 
power applied to the output attenuator for 
monitoring purposes. 
>Wm. Hew Myers, The New -lip- 15-21 KMC 10 MW Signal Generator, Hew 
lett-Packard Journal, Volume Ã³, No. 10, June, 1955. 

'E. F. Burnett and J. K. Hunton, A Precision Directional Coupler Using 
Multi-Hole Coupling, Hewlett-Packard Journal. Volume 3, No 7-8 lUarc/i- 
April, 1952. 
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Fig. Generator. Basic circuit arrangement of -hp- Model 626 A SHF Signal Generator. 

The main output attenuator itself 
is of the rotary type3. In this attenu 
ator a resistive film is rotated in a cir 
cular section of wave guide. The 
resultant attenuation is then related 
to the angle through which the film 
is rotated. The rotary attenuator has 
the advantages that its attenuation 
follows a mathematical law and that 
it is not sensitive to frequency over 
the range covered. A single rotary 
attenuator by itself has a practical 
range of 50 db. To achieve the 100 
db range desired for the new gen 
erator,  two such at tenuators are 
mechanically ganged and operated 
as a single unit. The resulting at 
tenuator is calibrated directly in 
power output over the range from 
+ 10 to â€”90 dbm (10 milliwatts to 
1 micromicrowatt). Although the 
attenuator itself operates in circular 
guide, it is provided with transitions 
at each end so that the remainder of 
the guide used in the instrument is 
all rectangular. 

The attenuator is a good match for 
a wave guide system. As a result, the 
output VSWR of the generator is 
not more than 1.2 at levels of 0 dbm 
and below. At higher levels where 
the attenuator is more nearly re- 

!B. P Hand, A Precision Wave Guide Attenuator 
Which Or-y a Mathrmatici! Lair. Hewlett Peeked 
Journal, Volume 6, .\o. S, January, 1955. 

moved from the circuit, the VSWR 
increases up to a maximum of 2.5 
at full rated output. 

The output from the generator is 
provided in type WR-75 rectangular 
wave guide which is terminated at 
the front panel in a flat cover flange. 
Two adapters are provided to en 
able the generator to be used with 
8.2-12.4 kmc size guide or 12.4-18 
kmc size guide. A wave guide cap 
on a chain attached to the panel per 
mits the generator wave guide open 
ing to be closed off during non-use 
periods. 

The self-contained modulator is 
designed to make the generator use 
ful for a wide range of applications. 
Pulsed outputs are available over a 
range from 0.5 to 10 microseconds 
at repetition frequencies from 40 to 
4000 pps. Two positive sync pulses 
are provided, one of which is ap 
proximately coincident with the 
start of the r-f pulse and the other 
variable from 3 to 300 microseconds 
in advance of the r-f pulse. 

Internal square wave modulation 
is also available over a range from 
40 to 4000 cps. 

Internal frequency modulation 
can be obtained at the power line 
frequency. Deviations up to Â±5 
megacycles are available and phase 

and deviation controls are provided. 
Terminals are also provided so 

that the generator can be modulated 
by external pulses and so that fre 
quency modulation by external sine- 
or square-waves can be obtained. 

-W m. D. Myers 

SPECIF ICATIONS 
- h p -  

M O D E L  6 2 6 A  S H F  S I G N A L  
GENERATOR 

F R E Q U E N C Y  R A N G E :  1 0 , 0 0 0  t o  1 5 , 5 0 0  m e .  

F R E Q U E N C Y  C A L I B R A T I O N :  D i a l  d i r e c t  r e a d  
i n g  i n  m e g a c y c l e s .  A c c u r a c y  b e t t e r  t h a n  
Â ± 1 % .  

O U T P U T  R A N G E :  1 0  m w  t o  1 / i / i w .  ( + 1 0  
d b m  t o  â € ” 9 0  d b m ,  0  d b m  =  1  m w . )  
A t t e n u a t o r  d i a l  d i r e c t l y  c a l i b r a t e d  i n  o u t  
p u t  d b m .  S W R  l e s s  t h a n  2 . 5  a t  + 1 0  d b m ;  
1 . 2  a t  0  d b m  a n d  l o w e r .  

O U T P U T  M O N I T O R  A C C U R A C Y :  B e t t e r  t h a n  
Â ± 1  d b .  

O U T P U T  A T T E N U A T O R  A C C U R A C Y :  B e t t e r  
t h a n  Â ± 2 %  o f  a t t e n u a t i o n  i n  d b  i n t r o  
d u c e d  b y  o u t p u t  a t t e n u a t o r .  

O U T P U T  C O N N E C T O R :  0 . 8 5 0  i n c h e s  b y  0 . 4 7 5  
i n c h e s  ( e x t e r n a l )  w a v e  g u i d e  w i t h  W R 5 1  
F l a t  C o v e r  F l a n g e .  

L E A K A G E :  L e s s  t h a n  m i n i m u m  c a l i b r a t e d  s i g  
n a l  g e n e r a t o r  o u t p u t .  

M O D U L A T I O N :  I n t e r n a l  o r  e x t e r n a l  p u l s e d ,  
F M  o r  s q u a r e  w a v e .  

I N T E R N A !  P U L S E  M O D U L A T I O N :  R e p e t i t i o n  
r a t e  v a r i a b l e  f r o m  4 0  t o  4 , 0 0 0  c p s .  P u l s e  
w i d t h  v a r i a b l e  0 . 5  t o  1 0  m i c r o s e c o n d s .  

S Y N C  O U T  S I G N A L :  2 0  t o  5 0  v o l t s  a m p l i t u d e  
i n t o  1 , 0 0 0  o h m  l o a d .  B e t t e r  t h a n  o n e  
m i c r o s e c o n d  r i s e  t i m e .  ( 1 )  S i m u l t a n e o u s  
w i t h  r - f  p u l s e â € ”  p o s i t i v e .  ( 2 )  I n  a d v a n c e  o f  
r - f  p u l s e â € ”  p o s i t i v e ,  v a r i a b l e  3  t o  3 0 0  
m i c r o s e c o n d s .  

E X T E R N A L  S Y N C H R O N I Z A T I O N :  ( 1 )  S i n e  
w a v e ,  4 0  t o  4 , 0 0 0  c p s ,  a m p l i t u d e  5  t o  5 0  
v o l t s  r m s .  ( 2 )  P u l s e  s i g n a l s  0  t o  4 , 0 0 0  c p s ,  
5  t o  5 0  v o l t s  a m p l i t u d e ,  p o s i t i v e  o r  n e g  
a t i v e .  P u l s e  w i d t h  0 . 5  t o  5  m i c r o s e c o n d s .  
R i s e  t i m e  0 . 1  t o  1  m i c r o s e c o n d .  

I N T E R N A L  S Q U A R E  W A V E  M O D U L A T I O N :  
V a r i a b l e  4 0  t o  4 , 0 0 0  c p s  c o n t r o l l e d  b y  
" p u l s e  r a t e "  c o n t r o l .  

I N T E R N A L  F R E Q U E N C Y  M O D U L A T I O N :  
P o w e r  l i n e  f r e q u e n c y ,  d e v i a t i o n  u p  t o  
Â ± 5  m e .  

E X T E R N A L  P U L S E  M O D U L A T I O N :  P u l s e  R e  
q u i r e m e n t s :  A m p l i t u d e  1 5  t o  7 0  v o l t s  
p e a k  p o s i t i v e  o r  n e g a t i v e ;  w i d t h  0 . 5  t o  
2 5 0 0  m i c r o s e c o n d s .  

E X T E R N A L  F R E Q U E N C Y  M O D U L A T I O N :  P r o  
v i d e s  c a p a c i t i v e  c o u p l i n g  t o  r e p e l l e r  o f  
k l y s t r o n .  M a x i m u m  d e v i a t i o n  a p p r o x i  
m a t e l y  Â ± 5  m e .  

P O W E R  S O U R C E :  1 1 5 / 2 3 0  v o l t s  Â ± 1 0 % ,  
5 0 / 6 0  c p s ,  a p p r o x .  2 0 0  w a t t s .  

S I Z E :  C a b i n e t  M o u n t :  1 6 % "  w i d e ,  1 3 ' / 2 "  
h i g h ,  1 2 "  d e e p .  

W E I G H T :  N e t  6 5  I b s . ;  s h i p p i n g  w e i g h t  1 0 5  
I b s .  

A C C E S S O R I E S  F U R N I S H E D :  ( a )  M  t o  X  B a n d  
w a v e  g u i d e  a d a p t e r ,  W R - 7 5  t o  W R - 9 0  
g u i d e ,  ( b )  M  t o  P  B a n d  w a v e  g u i d e  a d a p  
t e r ,  W R - 7 5  t o  W R - 6 2  g u i d e ,  ( c )  P o w e r  
c o r d .  

P R I C E :  - h p -  M o d e l  6 2 6 A  S H F  S i g n a l  G e n e r  
a t o r ,  1 0 - 1 5 . 5  k m c ,  3 3 , 2 5 0 . 0 0  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 .  

© Copr. 1949-1998 Hewlett-Packard Co.



A Simple 0-500 Volt Metered Power Supply 

Fig. 1. -hp- Model 711 A Regulated 
Power Supply has many operating 
features such as overload relay, 
voltage vernier that suit it to every 

day use. 

The -hp- Model 711 A Regulated 
Power Supply has been designed as 
a medium-priced general-purpose 
supply suitable for the majority of 
typical bench work. It is intended to 
meet the need presently existing be 
low the specialized, high-perform 
ance type of supply currently em 
phasized for a utility supply suited 
to use as standard bench equipment. 
A number of electrical and mechan 
ical features are included to make 
the supply convenient for such ev 
eryday use. 

The supply provides d-c currents 
up to 100 ma over the range from 0 
to 500 volts. Both output current and 
voltage are metered. As a special fea 
ture to facilitate low-power work 
the meter sensitivities can be inde 
pendently increased 10 times with 
panel push-switches, i.e., to 10 ma 
full scale for the current meter and 
50 volts full scale for the voltmeter. 
The panel voltmeter is arranged so 
that it reads when the d-c switch is 
off, a feature that permits the out 
put voltage to be accurately set be 
fore it is applied to the load. A ver 
nier is provided for the output volt 
age to facilitate incremental voltage 
changes and precise voltage settings. 

To avoid the inconvenience of re 
placing fuses whenever accidental 
overloads occur, the d-c output cir 
cuit is protected by an overload relay 
instead of a fuse. Use of a relay over 
other arrangements has a number of 
advantages. It is fast-acting since no 
thermal lag is involved. It can with 
stand even a sustained short circuit 
at  the supply terminals  without  
damage to the supply. And finally, 
the supply is immediately operative 
without need of resetting when the 
short is removed. 

In keeping with the utility nature 
of the supply, care has been taken 
to maintain circuit simplicity. Only 
five tubes are used including the 
5651 reference tube. Power rectifi 
cation is accomplished with selen 
ium rectifiers. To minimize weight 
and bulk, an automatically-tracked 
multi-pole switch is used at the out 

put of the power transformer instead 
of an autotransformer. As a result of 
these precautions, component fail 
ure probability is unusually low. 
Further, the weight of the supply is 
only 20 poundsâ€” less than half the 
weight of most supplies. 

Electrical performance of the unit 
is suited to typical day-in day-out 
bench use. The 0-500 volt range of 
the output enables the supply to be 
used with loads ranging from low- 
voltage relays and transistors to 50- 
watt power stages. On the occasions 
where additional d-c power may be 
requ i red ,  the  load  can  be  sp l i t  
among two of the supplies. Two of 
the supplies can also be operated in 
series to provide extra-high voltages 
or both -)- and â€” voltages. The lat 
ter type of operation has the advant 
age over most supplies that a signi 
ficant amount of power is available 

10% 100% 100 KC I K C  1 0  K C  
FREQUENCY â€¢* 

Fig. Model Supply. internal impedance characteristic of -hp- Model 711 A Power Supply. 

Fig. under line stability characteristic of -hp- Model 7 II A under severe line folÃase 
and load  sh i f t s .  

© Copr. 1949-1998 Hewlett-Packard Co.



from the negative source to power 
below-ground circuits. Two separate 
6.3-volt 3-ampere outputs are pro 
vided to power the f i laments  of  
either 6.3- or 12.6-volt tubes. 

One of the important character 
istics of the supply is its relatively 
low hum and noise level of less than 
1 millivolt. This level is less than 
that found in more sophisticated de 
signs and is a feature of some value 
to the user since it permits the sup 
ply to be used with low-level stages. 

The internal impedance of the 
supply is shown in Fig. 2 and the 
stability with line voltage and load 
changes in Fig. 3. The peak shown 
in Fig. 2 can, if desired, be substan 
tially reduced by connecting a 5- or 
10-microfarad capacitor across the 
supply's output terminals. The data 
in Fig. 3 are shown for full output 

current at full voltage (lower curve) 
and for full current at 6 volts (upper 
curve). The data represent the effect 
on the output voltage of unusually 
severe conditions, i.e., changes from 
no load to full load, from one line- 

voltage extreme to the other, etc. 
Even so, it will be seen that the out 
put changes seldom exceed j volt 
at a 500 volt level and are less at the 
lower levels. 

â€”Brunton Bauer 

SPECIF ICATIONS 
- h p -  

M O D E L  7 1  1 A  P O W E R  S U P P L Y  
O U T P U T  V O L T A G E S :  D C  R e g u l a t e d  H i g h  V o l t  

a g e :  0  t o  5 0 0  v o l t s  ( w i t h o u t  s w i t c h i n g ) ,  
1 0 0  m a  m a x i m u m  l o a d .  A c  U n r e g u l a t e d :  
6 . 3  v o l t s ,  6  a m p s  m a x i m u m  l o a d ;  1 2 . 6  
v o l t s  C T ,  3  a m p s  m a x i m u m  l o a d .  

R E G U L A T I O N :  f o r  l i n e  v o l t a g e  1 1 5 / 2 3 0  v o l t s  
Â ± 1 0 % ,  l e s s  t h a n  0 . 5 %  c h a n g e  o r  1 . 0  
v o l t  c h a n g e ,  w h i c h e v e r  i s  g r e a t e r ;  f r o m  
n o  l o a d  t o  f u l l  l o a d ,  c h a n g e  o f  l e s s  t h a n  
0 . 5 %  o r  1 . 0  v o l t ,  w h i c h e v e r  i s  g r e a t e r .  

R I P P L E :  L e s s  t h a n  1 . 0  m v .  
M E T  E  K I N G :  C u r r e n t  M e t e r :  0  t o  1 0 0  m a ;  0  t o  

1 0  w i t h  p u s h - b u t t o n .  V o l t a g e  M e t e r :  0  t o  
5 0 0  v o l t s ;  0  t o  - 5 0  v o l t s  w i t h  p u s h  

button.  
T E R M I N A L S :  E i t h e r  p o s i t i v e  o r  n e g a t i v e  d c  

r e g u l a t e d  h i g h  v o l t a g e  t e r m i n a l  m a y  b e  
grounded.  

O V E R L O A D  P R O T E C T / O N :  A c  l i n e  f u s e d .  
O v e r l o a d  r e l a y  p r e v e n t s  d c  o u t p u t  f r o m  
g r e a t l y  e x c e e d i n g  c u r r e n t  r a t i n g  o f  o u t  
p u t  m i l l i a m m e t e r  t h u s  p r o t e c t i n g  i n s t r u  
m e n t  f r o m  o v e r l o a d  c o n d i t i o n s  i n c l u d i n g  
short  c i rcui t  output .  

P O W E R :  1 1 5 / 2 3 0  v o l t s  Â ± 1 0 % ,  5 0 / 1 0 0 0  c p s .  
A p p r o x i m a t e l y  1 5 0  w a t t s  d e p e n d i n g  o n  
l o a d  a n d  l i n e  v o l t a g e .  

S IZE :  Cab ine t  Mount :  7V l "  w ide ,  11  1 /2"  h igh ,  
1 2 3 / 4 "  d e e p .  R a c k  M o u n t :  1 9 "  w i d e ,  7 "  
h i g h ,  1 3 % "  d e e p .  

W E I G H T :  N e t  2 0  I b s . ;  s h i p p i n g  w e i g h t  2 6  I b s .  
P R I C E :  - h p -  M o d e l  7 1 1  A R  P o w e r  S u p p l y ,  

R a c k  M o u n t ,  $ 2 3 0 . 0 0 .  - h p -  M o d e l  7 1 1  A  
P o w e r  S u p p l y ,  C a b i n e t  M o u n t ,  $ 2 2 5 . 0 0 .  
A l l  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 .  

Balanced Output from the -hp- Square Wave Generator 
T h e  - h p -  M o d e l  2 1 1  A  S q u a r e  W a v e  

G e n e r a t o r  p r o v i d e s  f a s t - r i s e  s q u a r e  w a v e s  
o v e r  a  f r e q u e n c y  r a n g e  f r o m  1  c p s  t o  1  
m e g a c y c l e .  T h e s e  s q u a r e  w a v e s  a r e  a v a i l  
a b l e  f r o m  t w o  i n d e p e n d e n t  o u t p u t s  o n  
t h e  i n s t r u m e n t .  O n e  o u t p u t  p r o v i d e s  7  
v o l t s  o p e n  c i r c u i t  f r o m  a  7 5 - o h m  s o u r c e ;  
t h e  o t h e r  p r o v i d e s  5 5  v o l t s  o p e n  c i r c u i t  
f r o m  a  6 0 0 - o h m  s o u r c e .  B o t h  o u t p u t s  a r e  
s i n g l e - e n d e d  a n d  n e g a t i v e  w i t h  r e s p e c t  t o  
g r o u n d .  

T h e  i n s t r u m e n t  i s  a l s o  v a l u a b l e ,  h o w  
e v e r ,  w h e n  i t  i s  d e s i r e d  t o  a p p l y  s q u a r e  
waves to  a  ba lanced load.  For  these cases  
t h e  M o d e l  2 1 1  A  c a n  b e  c o n v e r t e d  t o  a  
b a l a n c e d  s o u r c e  w i t h o u t  m o d i f y i n g  t h e  
i ns t rumen t  i n  any  way .  

/  - 7 5 . i l  
/  O U T P U T  

' AMPLITUDE CONTROL 

75.il 
OUTPUT 

600.il 
OUTPUT 

 ̂-600.fi 
" OUTPUT 
AMPLITUDE CONTROL 

Fig. 1. Basic arrangement of -hp- Model 
211 A output circuit. 

F i g .  1  s h o w s  t h e  b a s i c  a r r a n g e m e n t  o f  
the  ou tpu t  c i rcu i t  in  the  Mode l  21  1  A .  The 
o u t p u t  t u b e s  t h e m s e l v e s  a r e  i n  p u s h - p u l l  
b u t  h a v e  u n e q u a l  l o a d s  a s  s h o w n .  A  b a l  
a n c e d  v o l t a g e  c a n  t h u s  b e  o b t a i n e d  b y  
e q u a l i z i n g  t h e  t u b e  l o a d s .  T h i s  c a n  b e  
done d i rect ly  at  the terminals  on the panel .  

I n  F ig .  2  the  upper  te rm ina l  rep resen ts  
the 75-ohm output  on the Model  21 1 A and 
the  lower  te rmina ls  represent  the  600-ohm 
output .  To equal ize the source impedances 
at  the two outputs,  a res is tance of  86 ohms 
c a n  b e  c o n n e c t e d  a c r o s s  t h e  l o w e r  t e r m i  
n a l s  a s  s h o w n  i n  F i g .  2 .  T h i s  a d d i t i o n a l  
r e s i s t a n c e  w i l l  r e d u c e  t h e  s o u r c e  i m p e d  
a n c e  a t  t h e  l o w e r  t e r m i n a l s  t o  a b o u t  7 5  
o h m s  a n d  w i l l  a l s o  r e d u c e  t h e  v o l t a g e  
a v a i l a b l e  f r o m  t h e  l o w e r  t e r m i n a l s  t o  a p  
p rox imate ly  the  same amoun t  ava i lab le  a t  
t h e  u p p e r  t e r m i n a l .  A t  t h e  s a m e  t i m e  t h e  
a d d i t i o n a l  r e s i s t a n c e  w i l l  f o r m  a  m o r e  f a  
v o r a b l e  t i m e  c o n s t a n t  w i t h  t h e  s t r a y  c a  
pac i ty  C(1  a t  the  lower  te rmina ls  and  thus  
speed  up  the  no rma l l y  s lower  r i se  t ime  a t  
t h o s e  t e r m i n a l s  u n t i l  i t  i s  c o m p a r a b l e  t o  
tha t  o f  the  75-ohm ou tpu t .  

F i g .  2  s u g g e s t s  t h e  u s e  e i t h e r  o f  t w o  
7 5 - o h m  c a b l e s  o r  a  b a l a n c e d  1 5 0 - o h m  
cab le  fo r  connec t ing  to  the  load .  In  e i the r  
o f  t hese  cases  i t  i s  no rma l l y  unnecessa ry  
to terminate the cables,  so that  they can be 
c o n n e c t e d  d i r e c t l y  t o  t h e  l o a d .  T h e  a r  
r a n g e m e n t  h a s  t h e  a d v a n t a g e  t h a t  i t  c a n  
be used wi th any load impedance.  I f  cables 
o f  o ther  impedances are used,  they should  
b e  t e r m i n a t e d  i n  t h e  c h a r a c t e r i s t i c  i m  

p e d a n c e  o f  t h e  c a b l e .  T h i s  w i l l  i n v o l v e  a  
c o n s i d e r a t i o n  o f  t h e  l o a d  i m p e d a n c e  i n  
some cases. 

The output  vol tage can be selected most  
c o n v e n i e n t l y  i f  t h e  7 5 - o h m  a t t e n u a t o r  i s  
f i r s t  s e t  t o  z e r o .  T h e  t w o  a m p l i t u d e  c o n  
t ro ls  wi l l  then have about  the same vol tage 
range and each should be set  as necessary 
t o  o b t a i n  o n e - h a l f  o f  t h e  d e s i r e d  o u t p u t  
vo l tage.  Th is  wi l l  occur  when both  cont ro ls  
a re  a t  abou t  the  same angu la r  pos i t i on .  I f  
des i red ,  bo th  l i ne - to -g round  vo l t ages  can  
b e  m e a s u r e d  w i t h  a  v o l t m e t e r  o r  o s c i l l o  
scope. 

T h e  g e n e r a t o r  w i l l  p r o v i d e  a s  m u c h  a s  
14  vo l t s  peak - to -peak  when  un te rm ina ted  
cab les  a re  used .  W i th  t e rm ina ted  75 -ohm 
cab les ,  a  max imum o f  abou t  7  vo l t s  peak -  
t o - p e a k  i s  a v a i l a b l e .  

BALANCED 150 Si CABLE 
OR 

TWO 75JI COAXIAL CABLES \ 

SEE TEXT' 

APPROX 86 Jl 

Fig. 2. Method for obtaining balanced 
nut put f mm Jij>. Model 211 A, 
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