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GENERAL:

T his is  not a field  reca lib ra tio n  p rocedure as is 
the procedure in your instruction  m anual. T his is  
a guide in ca lib ra tin g  brand-new instrum en ts just 
a ssem b led --in stru m en ts  which have never been 
turned on before. T herefo re , it  ca lls  out many p ro
ced u res  and adjustm ents that a re  ra re ly  req u ired  
fo r subsequent reca lib ra tio n .

Even though we w rote th is p rocedure p rim arily  for 
our own factory  te s t departm ent, it may prove valu
able to our cu sto m ers  also  if used with some 
caution:

1. Special te s t equipm ent, if mentioned, is  not 
available from  Tektronix un less it a lso  is  lis ted  in 
our cu rren t catalog. T his specia l equipm ent is  used 
in our te s t departm ent to speed ca lib ra tion . Usually 
you can e ith e r duplicate its  function with standard  
equipm ent in your facility  o r devise a lte rn a te  
approaches.

F or a ll s e r ia l  num bers

TEK 061-137 D ecem ber 1961

TEKTRONIX, INC.
P.O. Box 500 
B eaverton, Oregon

2. Factory  c irc u it specifications a re  not guaranteed unless they also  appear as catalog o r 
instruction  m anual specifications. F acto ry  c irc u it specs usually a re  tigh ter than advertised  
specs. This helps in su re  the instrum ent w ill m eet o r exceed ad v ertised  specs a fte r ship
m ent and during subsequent field  reca lib ra tio n s  over sev e ra l y ea rs  of u se . Your instrum ent 
m ay not m eet facto ry  c irc u it specs but should m eet catalog o r  instruction  m anual specs.

3. P rese ttin g  co n tro ls , if m entioned, usually  is  unnecessary . T his is  helpful for " f ir s t
tim e" ca lib ra tion  only. If in terna l con tro ls  a re  p re se t, you will have to perfo rm  a 100% 
reca lib ra tio n . So don 't p re se t con tro ls  un less you 're  ce rta in  a " s ta r t- f ro m -sc ra tc h "  policy 
is  the best.

4. O m issions a re  som etim es called  out. F acto ry  ca lib ra tion  p ro ced u res a re  fo r our te s t 
departm ent c a lib ra to rs  who f i r s t  ca lib ra te  the instrum ent. Quality control m en then check 
the in itial ca lib ra tion  and p erfo rm  additional fine points such a s  trim m ing r e s is to r  leads, 
installing  sh ields, e tc . You will need to perfo rm  m ost of the om issions as a p a r t of your 
reca lib ra tio n .

In th is  p rocedure , all fron t panel con tro ls  a re  in capital le t te rs  (SENSITIVITY) and in ternal 
ad justm ents a re  cap ita lized  only (Gain Adj).
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FACTORY CIRCUIT SPECIFICATIONS

F actory  c irc u it specifications a re  not guaranteed 
unless they also  appear as catalog o r instruction  
manual specifications. F actory  c irc u it specs u su
ally a re  tigh ter than advertised  specs. T his helps 
insure  the instrum ent will m eet o r  exceed ad v er
tised  specs a fte r shipm ent and during subsequent 
field  reca lib ra tio n s over sev e ra l y ea rs  of use. Your 
instrum ent may not m eet factory  c irc u it specs but 
should m eet catalog o r instruction  m anual specs.

1. MICROPHONICS:

No appreciable m icro  effect (especially  ringing 
type) resu lting  from  operation of fron t panel con
tro ls .

2. SEMI-CONDUCTOR VOLTAGE DROPS: 5:

The voltage drops ac ro ss  the 105 volt zen er diodes 
D7621 and D8621 m ust be within the range of 95 to 
115 volts and m ust be within 2 volts of each o ther.

The voltage drops ac ro ss  the RT-6 zen er diodes 
D7675 and D8679 m ust be within the range of 5.7 to 
6.7 volts.

The voltage drop ac ro ss  the 140 volt zen er diode 
D7635 m ust be within the range of 126 to 154 volts.

The e m itte r-to -b a se  voltage drops a c ro ss  Q7672 
and Q8672, 2N1102 tra n s is to rs ,  m ust be within the 
range of 0.3 to 0.6 volts.

3. AMPLIFIER BALANCE:

E lec trica lly  cen te r the POSITION con tro l. With the 
co llec to rs  of Q7644 and Q8644 (OC171's) shorted  
together, set the trace  to the oscilloscope vertica l 
system  e lec tr ic a l cen te r using the Output CF Bal 
R7658 pot.

(a) When the jum per is  placed between the OC171 
bases, the tra c e  shift m ust not exceed 3 mm.

(b) When the jum per is  placed between the g rid s  
of V7634 and V8634 (12AU6's), the tra c e  shift 
m ust not exceed 2 cm .

4. OUTPUT VOLTAGE:

The output DC voltage (amphenol connector pins 1 
and 3 to ground) m ust be between 66 and 69 volts.

5. GAIN:

With the GAIN ADJUST at m axim um  (fully cw), the 
gain m ust exceed the p ro p er setting  by at least 10%.

Rotating the VAR ATTEN control from  full cw to 
full ccw m ust reduce the v ertica l deflection to no 
m ore than 40% of the orig inal deflection (4 cm  of 
v e r tic a l deflection m ust be reduced to no m ore 
than 1.6 cm ).

6. TRACE SHIFT:

With a 0.1 volt c a lib ra to r signal fed into both in
puts and with both VOLTS/CM sw itches at .05, the 
tra c e  m ust not shift m ore than 0.5 mm a fte r sw itch
ing from  A ONLY to -B ONLY.

With the COMPARISON VOLTAGE po larity  switch 
at 0, the input se lec to r switch at A-B, and both in 
puts ex ternally  grounded, the tra c e  m ust not shift 
m ore  than 2 mm as the AC-DC sw itches a re  op
e ra ted .

With the input se lec to r at the TEST position and 
the Spectrol pot se t at 10.0 (maximum), the trace  
m ust not shift m ore than 3 m m  as the COMPARI
SON VOLTAGE po larity  switch is  moved from  0 
to +, o r  0 to - . The sum of the two sh ifts m ust not 
exceed 5 mm.

7. DIFFERENTIAL BALANCE:

With a 100 volt c a lib ra to r signal fed to both inputs, 
with both VOLTS/CM sw itches at .05, and with the 
input se lec to r switch at A-B, the v ertica l deflec
tion m ust not exceed .4 mm.

The s tra ig h t line segm ents between spikes m ay be 
tilted  diagonally, o r  ro lled  off at the spike. With the 
segm ents se t h ead -to -ta il, ignoring sp ikes, and the 
sweep free  running at 5 0 m sec /c m , the tra c e  width 
m ust not exceed 1 mm .

8. CONTROL RANGE:

The VAR ATTEN BAL, DIFF BAL, Output CF Bal, 
and Amp DC Bal pots m ust all be se t within ±90° 
m id range.
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9. ACCURACY:

The tu rre t  attenuator ra tio s  m ust be held to ±2% 
on all settings.

With the COMPARATOR VOLTAGE range switch 
a t 1 v and the p rec is io n  vo ltm eter at 1.000 volt, the 
Spectrol pot m ust re a d  1.000 volt ±2 m inor d iv i
sions.

The Spectrol R7686 pot m ust be within .05% ze ro - 
based  linearity .

10. PASSBAND:

Passband shall be no m ore than 3db down at 14 me 
with a 541, 541A, 5 4 3 ,543A, 545 ,545A, 551, o r  555, 
and no m ore than 3db down at l i m e  with a 531 A, 
533, 533A, o r  535A.
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FACTORY CALIBRATION PROCEDURE

CALIBRATION REPAIR

1. RECOMMENDED EQUIPMENT:

1 Tektronix Type 545A oscilloscope 
1 Tektronix Type 190A constant am plitude signal 

generato r
1 Tektronix Type 105 square-w ave g enera to r
1 Tektronix Type 107 square-w ave g enera to r
1 Volt ohm m eter ca lib ra ted  to 1% accuracy 
1 Tektronix CS24 (011-029) capacitance 

standard izer 
1 Tektronix B52R (011-001) 5212 term ination  
1 Tektronix P52 ( ) 5212 coax cable
1 Tektronix T es t Cable (012-038) 30" flexible 
1 Tektronix EP54 (013-019) plug-in  extension 
1 Tektronix B52-L10 (011-033) 5212 10 to 1 

L pad
1 John Fluke Model 803 d iffe ren tia l vo ltm eter

2. TEST SCOPE:

Sweep: in terna l, 5 m illisec , 5X m ag off
T rigger: plus in terna l, AC, stab ility  cw

INSPECTION:

Check all sw itches and d ia ls  for smooth m echani
ca l operation. Set the helidial exactly on ze ro . Run 
it out to 10. The dial should re ad  about half a m inor 
division over 10 (10.005). Make a thorough visual 
inspection for p ro p e r w ire  d re s s ,  c rack ed  tu r re ts ,  
e tc .

3. RESISTANCE CHECKS:

AMPHENOL RESISTANCE 
CIRCUIT CONNECTOR TO GROUND

output 1,3 9.8 k
ground 2 0

no connection 4,5,6,7,8,16 infinity
-150v 9 10.7 k ,*  17.0 k
+100v 10 8.7 k ,*  7.7 k
+225 v 11 19. k, *14.0k
+350 v 12 60 to 80 k

6DJ8 filam ent 13,14 infinity
filam ent s trin g  15 7212

*With COMPARISON VOLTAGE po larity  switch - .
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CALIBRATION REPAIR

4. Z UNIT PRESETS:

A VOLTS/CM and B VOLTS/CM cw (.05, XI) 
A and B AC-DC sw itches DC
Input Selector TEST
VAR ATTEN cw
COMPARISON VOLTAGE POLARITY 0
COMPARISON VOLTAGE RANGE 100v
COMPARISON VOLTAGE Spectrol pot 10 (cw) 
GAIN ADJUST 1 /6  tu rn

from  cw
VAR ATTEN BALANCE, DIFF BAL, m idrange 

POSITION, DC Amp Balance,
Output CF Balance,

Connect Z Unit to scope using flexible te s t cable,

WARNING: T ra n s is to r  ca ses  a re  hot. Dangerous
dc potentials ex ist on the 2N1302's and the2N1303. 
Don't change tra n s is to rs  with power applied. The 
OC171's a re  safe IF the case  lead has been p rop 
e r ly  rem oved and IF th ere  a re  no in terna l e lem ent - 
to -ca se  sh o rts .

5. VOLTAGE CHECKS:

M easure the voltage drops a c ro ss  the 105 volt zener 
diodes D7621 and D8621. The drops m ust be within 
the range of 95 to 115 volts, and within 2 volts of 
each o ther.

Read the cathode-to-ground voltage swing of V7613. 
When the COMPARISON VOLTAGE p o larity  switch 
is  thrown to +, the cathode should swing approx 
100 v positive. In - , the swing should be approx 
100 v negative. Set the po larity  sw itch back to 0.

Location Voltage

D7675 and D8679 5.7 to 6±7 v
(RT-6 zen er diodes) ,

Q7672 and Q8672 (2N1102's) 0.3 to 0.6 v
em itte r to base

V 8623 filam ent lead with +12.2 v
orange tra c e r

B racket m ounted Q7618 base -138 .0v
V7618 filam ent -lO l.O v
Junction R7645 and R8645 +210.0 v

(100 O)
Interconnecting plug pins +66 to +69 v

1 and 3
Interconnecting plug pin 15 +75.0 v
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CALIBRATION REPAIR

6. OUTPUT CATHODE FOLLOWER BALANCE:

M echanically cen te r the POSITION control. Jum per 
between Q7644 and Q8644 co llec to rs . Adjust Out
put CF Bal R7658 pot to cen te r the trace .

CAUTION: With one end of the jum per on a t ra n s 
is to r, the tra n s is to r  will be destroyed  if the o ther 
end of the jum per touches ground.

7. OUTPUT AMPLIFIER BALANCE:

Jum per between Q7644 and Q8644 b ases . T race  
sh ift not to exceed 3 mm .

8. DIFFERENTIAL AMPLIFIER BALANCE:

Jum per between V7634 and V8634 g rid s  (pin 1). 
T ra ce  shift not to exceed 2 cm .

9. VARIABLE ATTENUATOR BALANCE:

Obtain trace  by using POSITION, 1X3 Amp Balance, 
and VAR ATTEN BALANCE con tro ls . Rotate the 
VAR ATTEN R7633 control back and forth  through 
full range while adjusting the VAR ATTEN BAL
ANCE R7619 pot fo r no trac e  shift.

10. AMPLIFIER DC BALANCE:

C enter the POSITION control and ad just the Amp 
DC Bal R7640 pot to cen te r the tra c e .

11. GAIN:

Set the input se lec to r to A ONLY. Apply .2 volts 
from  the scope c a lib ra to r ,to input A. With the VAR 
ATTEN control full cw, tu rn  the GAIN ADJUST 
R8639 pot full cw. T here  m ust be a t le a s t 4.4 cm  
of vertica l deflection. Set the GAIN ADJUST pot fo r 
exactly  4 cm  of v e rtic a l deflection.

Change the input se lec to r to -B  ONLY and apply 
.2 volts from  the scope c a lib ra to r to input B. Check 
to  see that th ere  is  exactly 4 cm  of v e rtic a l deflec
tion. V ertical deflection m ust not exceed 1.6 cm  
with the VAR ATTEN full ccw. Rotate VAR ATTEN 
back to full cw.
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CALIBRATION REPAIR

12. DIFFERENTIAL BALANCE:

Set the input se lec to r to A-B, apply 100 volts from  
the scope ca lib ra to r to both A and B inputs. T rig g er 
the scope sweep. Adjust the DIFF BAL R7620 pot 
fo r m inim um  v ertic a l deflection (ignore spikes). 
Maximum allowable deflection is  .4 m m . When the 
DIFF BAL is  p roperly  se t, the tra c e  ap p ears  to be 
a stra igh t line with spikes.

An ac m ism atch between two tubes o r com ponents 
can cause the s tra ig h t line segm ents to tilt  diagon
ally . The am plitude of th is  "tenting" cannot exceed 
1 m m . To check the am plitude, f re e -ru n  the sweep 
at 5 0 m sec /cm . The width of the tra c e  m ust not ex
ceed 1 mm.

In c rease  sweep speed to .5 m se c /c m , rem ove all 
Z Unit inputs and ro ta te  the input se lec to r switch 
to TEST. It is  n ecessa ry  to rep ea t step  9 because 
of adjustm ent in teraction .

13. TRACE SHIFT:

UNBALANCE: Move the POLARITY switch from
0 to + and from  0 to - .  M aximum trac e  shift is  
3 mm. The sum of the two sh ifts m ust not exceed 
5 mm.

GAS: Set the POLARITY switch to 0 and the input
se lec to r to A-B . Externally  ground both A and B 
inputs. Move each AC-DC switch from  DC to AC. 
T ra c e  shift not to exceed 2 m m . Return AC-DC 
sw itches to DC.

MICROPHONICS: Rap lightly on the fron t panel
and watch fo r excessive  ringing type m icrophonics. 
Remove the ex ternal grounds and re tu rn  the input 
se lec to r sw itches to TEST.

14. OUTPUT CATHODE FOLLOWER BALANCE:

E lec trica lly  cen te r the POSITION R7653 control by 
attaching a VOM to the two cen te r taps of the POSI
TION dual pot. Remove the flexible te s t cable and 
in sta ll the Z Unit in the scope. Jum per between 
pins 1 and 3 of the interconnecting plug to determ ine 
the e le c tr ic a l cen te r of the sco p e 's  v e r tic a l system . 
Move the jum per to between the co llec to rs  of Q7644 
and Q8644, and se t the tra c e  to the e lec tr ic a l cen te r 
of the sco p e 's  v e rtic a l system  by m eans of the Out
put CF Bal R7658 pot.
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CALIBRATION REPAIR

15. VARIABLE ATTENUATOR BALANCE:

Rotate the VAR ATTEN R7633 and adjust the VAR 
ATTEN BALANCE R7619 pot for no tra c e  shift. 
T his step should be checked a fte r each of the next 
th ree  steps because of adjustm ent in teraction .

16. AMPLIFIER DC BALANCE:

With the POSITION control s till  cen tered , set the 
tra c e  to the e lec tr ic a l cen te r of the sco p e 's  v e r ti 
ca l system  by m eans of the Amp DC Bal R7640 pot.

17. GAIN:

Repeat step 11. Check to see that tra c e  shift does 
not exceed .5 mm a fte r switching from  A ONLY to 
-B  ONLY. Set the input se lec to r to A -B. Check the 
operation  of the PUSH TO DISCONNECT SIGNAL 
sw itches.

18. DIFFERENTIAL BALANCE:

Repeat step  12. Check the operation of the AC-DC 
sw itches by placing them  in the AC positions and 
observing the tra c e . Return them  to DC.

19. ATTENUATOR RATIOS:

Set the input se lec to r switch to A ONLY, A VOLTS/ 
CM to .05, and in se r t .2 volts of scope c a lib ra to r 
signal. T here  should be exactly  4 cm  of v e rtic a l de
flection (VAR ATTEN full cw). Check the o ther s e t
tings:

VERTICAL
VOLTS/CM CALIBRATOR DEFLECTION

.05 .2 volt 4 cm exactly

.10 .5 5 ± 1 mm

.25 1. 4 ± .8 mm

.5 2. 4 ± ,8 mm
1.0 5. 5 ± 1 mm
2.5 10. 4 ± .8 mm
5. 20. 4 ± .8 mm

10. 50. 5 ± 1 mm
25. 100. 4 ± .8 mm

Set the input se lec to r to -B ONLY and rep ea t the 
above p rocedure .
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CALIBRATION REPAIR

20. INPUT CAPACITY:

Set the input se lec to r to A ONLY and both VOLTS/ 
CM sw itches to .05. Loosen the set sc rew s on both 
VOLTS/CM outer knobs and rem ove them . T his a l- 
lows access  to the attenuator adjustm ents through 
slo ts  in the front panel. Each position of the VOLTS/ 
CM control has a SHUNT and SERIES adjustm ent 
except for the .05 setting, which only has an input 
capacity  tr im m e r (in the SERIES slot).

Apply 3.5 cm  of a lk c  signal from  a 105 to input A 
through a P52 coax cable term inated  with a CS24 
capacitance stan d ard ize r. Set the sweep speed to 
display  sev era l cycles of the waveform .

Set up the 545A for double sync:

TIM E/CM  .5 MILLISEC
TRIGGERING MODE AC LF REJECT
TRIGGER SLOPE + INT

Rotate the STABILITY control from  full cw until 
the TRIGGERING LEVEL control will tr ig g e r the 
sweep at only a single cen te r point in i ts  range. 
Rotate the STABILITY control to full cw. Now, u s 
ing the VARIABLE TIM E/CM  con tro l, the sweep 
w ill sync on both positive and negative tr ig g e rs  and 
a stab le  display of superim posed square waves can 
be obtained.

Adjust the input capacity  tr im m e r in the attenuato r 
fo r best square wave flat top, d isreg a rd in g  any lead 
ing edge spikes.

21. OUTPUT VOLTAGE DIVIDER 
COMPENSATIONS:

In c rease  the 105 frequency to 10 kc. Readjust the 
scope TIM E/CM  and VARIABLE co n tro ls  to obtain 
a stable display  of sev era l superim posed  square 
w aves. Adjust C7655 and C8655 fo r best fla t bottom^ 
rem oving the sp ikes. The cap ac ito rs  should be ad
justed  so that they a re  at approxim ately the sam e 
physical settings.

Set the input se lec to r to A ONLY and connect the 
105 to input A. Check to see if C7655 and C8655 
a r e  adjusted to give the best possib le  fla t top on 
the displayed square waves. If not, ad just the c a 
p ac ito rs  for the best com prom ise between the two 
d isp lays.

D ecrease  the 105 frequency to 1 kc and recheck  the 
se ttings of both input capacity  tr im m e rs . The level 
of the leading edge (no overshoot o r undershoot) 
should be even with the level of the tra ilin g  edge of 
the superim posed square  waves.

In c rease  the frequency to 10 kc and recheck  the ad
justm ent of C7655 and C8655.
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CALIBRATION REPAIR

22. ATTENUATOR COMPENSATION:

Set the input se lec to r to A ONLY and A VOLT/CM 
to .1. Apply 3.5 cm  of lk c  square wave from  the 
105 to input A. Adjust the SERIES tr im m e r for m in
imum overshoot. Adjust the SHUNT trim m e r fo r a 
leading edge which is  even with the level of the 
tra iling  edge. C are  should be taken to in su re  the 
leading edge is  not ro lled  off.

P roceed  as above with the re s t  of the attenuator 
positions. After com pletion, recheck  each setting. 
Set the VOLTS/CM switch full cw and rep lace  the 
ou ter knob to read  .05.

Repeat th is step for the B attenuator.

23. HIGH FREQUENCY COMPENSATION:

Set the input se lec to r to A ONLY. Apply 3 .5cm  of 
a 1 me signal from  a 107 through a P52 cable t e r 
m inated with a B52R. T rig g e r te s t scope - in terna l 
and se t sweep speed to display the positive half of 
the 107 waveform .

Adjust L7645, L8645, L7632, and L8632 to obtain 
the sh a rp es t leading edge on the displayed wave
form  without introducing overshoot. Keep the coil 
slugs at approx the sam e settings.

Set the input se lec to r to -B ONLY, tr ig g e r the scope 
-in t, and connect the 107 to input B. Check that the 
bottom of the w aveform  is  as  sharp  a s  possib le 
without overshoot. If not, se t the co ils  fo r a com 
prom ise  for the best display obtained between in 
put A and input B (the A and B w aveform s m ust be 
a s  alike as possib le).

24. PASSBAND:

Set the input se lec to r to A ONLY. Apply 28 mm of 
a 50 kc sine wave from  a 190A to input A. Increase  
the frequency to 14 m e. T here  should be at least 
20m m  of signal. Repeat fo r input B.
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CALIBRATION REPAIR

25. PRELIMINARY PRECISION VOLTAGE 
ADJUSTMENTS:

Connect an EP54 plug-in extension between the 
Z Unit and the scope. Set the COMPARISON VOLT
AGE Spectrol pot to 10.000, the po larity  switch to + 
and the range switch to 100 v.

F am ilia rize  yourself with the operation of the John 
Fluke 803 differen tial vo ltm eter.

In each of the following steps, m ake both the Z Unit 
and 803 settings before connecting the 803 into the 
c irc u it. After the adjustm ent, and before p roceed
ing to the next adjustm ent, disconnect the 803.

Before proceeding, be su re  the sco p e 's  regulated  
supply voltages (as m easu red  in the scope) a re  
within value, ripp le , and regulation specifications.

26. CAL 1:

Set the polarity  switch to + ; se t the 803 for -107.7 
vo lts and connect it between T es t P t A and ground. 
A djust Cal 1 fo r a null on the 803.

27. CAL 2:

Set the po larity  switch to - ; se t the 803 for +107.7 
vo lts and leave it connected between T es t P t A and 
ground. Adjust Cal 2 for a null on the 803.

NOTE: In these la s t two steps it is  m ore  im por
tan t that the voltage m agnitudes be identical ra th e r  
than 107.7 volte. F o r instance, read ings of -107.90 
and +107.95 a re  b e tte r than -107.70 a n d +107.85. 
Keep the voltages between 107.3 and 108.1, how
ev e r.
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CALIBRATION REPAIR

28. CAL 3:

Set the 803 at +107.7 volts and connect it between 
T es t P t B and ground. Set the polarity  switch to +. 
Adjust Cal 3 for a null on the 803. If Cal 1 and Cal 2 
a re  set at 107.9 volts, then adjust Cal 3 for the 
sam e voltage.

O ccasionally, the voltage at T es t P tB  may not come 
up to the p roper m agnitude. If the voltage drops a- 
c ro ss  D7675 and D8679 a re  between 5.7 and 6.7 
volts, the difficulty is probably being caused by low 
voltage drops, within to lerance, of V7689 and its  
zener string . The voltage drop ac ro ss  V7689 should 
be between 83 and 87 volts, and ac ro ss  D7688 it 
should be between 5.7 and 6.7 volts. D7686 and 
D7687 a re  6.2 volt 10% zen ers . U nless acom ponent 
is  defective, rep lacing  V7689 with a h igher voltage- 
drop tube should cure  the trouble. Allow at least 
10 m inutes for p ro p er warm up before adjusting 
Cal 3.

29. CAL 4:

Set the range switch to 100 v, the Spectrol pot at
10.000 not 10.005, the 803 fo r +100 volts and con
nect it between T es t P t C and ground. Adjust Cal 4 
fo r a null on the 803.

If the voltage at T est P t C doesn 't com e down to
100.000 volts, rem ove one of the shorting s trap s  
a c ro ss  R7685 (located on the range switch w afer). 
Remove the long s trap  that extends ac ro ss  the w afer. 
If the voltage is  s till  not within range, rem ove the 
o ther s ta rtin g  s trap .

30. CAL 5:

Set the range switch to 10 v and the 803 fo r 10.000 
volts. Adjust Cal 5 fo r a ,n u ll on the 803. Repeat 
s tep s  27 and 28 until in teraction  is  overcom e and 
read justm ent is  no longer n ecessa ry .

31. 1 VOLT RANGE:

Set the range switch to l v  and the 803 fo r 1.000 
volts. Null the 803 with the VOLTAGE COMPARA
TOR Spectrol pot. It m ust re a d  1.000 volts, ±2 m i
nor divisions.

32. CONTINUITY TO ATTENUATOR 
TEST POINT:

Set the Spectrol pot full cw (approx 10.005). Check 
continuity between Atten T es t P t and T es t P t C 
(0 ohm s, shorted).
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33. LINEARITY OF SPECTROL R7686 POT:

Leave the COMPARATOR VOLTAGE range switch 
at 100 v. Set the Spectrol pot at 9.00, the 803 at 
+90.00 volts, and connect it from  T est Pt C to 
ground. Adjust the Spectrol pot fo r a null on the 
803. The Spectrol pot should read  9.00 ±1/2 m inor 
division.

In the sam e m anner, check the Spectrol pot to 8.00, 
7.00, e tc ., for read ings of 80.000, 70.000, etc. T o l
erance is  ±1/2 m inor division on the Spectrol pot 
at the 803 null. Check each m ajor division setting.

If the 1/2 m inor division to lerance is  exceeded, 
set the Spectrol pot exactly on the m ajor division 
settings, null the 803 and read  the m illivo lt devia
tion. If the deviations exceed those given in the fo l
lowing table, the Spectrol pot is  not within 0.05% 
ze ro  based linearity :

SPECTROL POT: 0 1 2 3 4 5
DEVIATION: 50 55 60 65 70 75

SPECTROL POT: 6 7 8 9 0
DEVIATION: 80 85 90 95 set at zero

The Spectrol pot may be within the m axim um  devia
tions given above and s till be nonlinear. T his is  
checked at the factory .

SPECTROL POT: 7 8 9
DEVIATION: 80 70 60

If the deviations exceed the values given in the s e c 
ond table, offset Cal 4 to bring the deviations to the 
tabu lar values.

Check the operation of the Spectrol pot lock.

CAUTION: Never connect an ohm m eter to the
cen te r tap of the COMPARISON VOLTAGE Spectrol 
pot R7686. If the cen te r tap approaches e ith e r end 
of the pot, an ohm m eter battery  can supply m ore 
than enough cu rre n t to m elt the fine w ire of the pot.

34. THE END.
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