
TYPE 315 CALIBRATION PROCEDURE

Equipment requ ired :

1. Test Scope, 5-mc passband (Type 315 or equivalent)

2. Marker Generator, Type 180

3 . F a s t- r is e  Square-wave Generator, Type 105

U* 20,000 Ohms/v meter

5. Constant-amplitude s ig n a l generator, Type 190

6 . Delay lin e  dumrry load ( l . l - k  p rec is io n  re s is to r )

7. Variable l in e  supply, 105-125 v.

Power-Off Checks:

1, V isually  inspect fo r burned or damaged wiring and fo r evidence of 
overheated components.

2, Center a l l  "Screwdriver Adj" po ts.

3, Disconnect delay l in e  and tape the bare ends of the leads, they are 
a t +100 v jumper p in  6 of Yk to  p in  7 of V8 and connect junction 
through 1 , 1k p recision  r e s is to r  to +100 v supply.

ij.. Check Power Supply re s is tan c e  to ground. A convenient po in t i s  the 
term inal board a t  re a r  of sweep ch ass is . Typical readings a re :

SUPPLY WIRE RESISTANCE

-150 0-1-5-1 5k
+100 9- 1- 0-1 20k
+225 9- 2- 2-1 20k
+350 9-3-5-1 30k

Because of the  e le c tro ly tic  capacito rs, the ohmmeter should be con
nected in  the same p o la rity  as the power supply being checked.

POWER ON:

(Instrum ent upside down)

1. Set "adj to  -150 v", located  on l e f t  hand center s id e , fo r  -150 v 
measured on 0-1-5-1 w ire.

2. Check 100 v supply ( ±2v)
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TYPE 31$ CALIBRATION PROCEDURE (cont'd )

3 , Check 22$-v supply (±5 v)

It. Check 356-v  supply (not le s s  than 335 v)

$. Adjust "HV Adjust" fo r  -1650 v measured a t  orange lead  on P&I board.

6 . a. Check voltage a t  cen ter connection o f TRIGGER AMPLITUDE
DISCRIMINATOR fo r  swing (+56 to  -50 v "ex t t r ig " ) .

b . With TRIGGER AMPLITUDE DISCRIMINATOR centered, check fo r  balance 
o f  V201. The voltage a t  p in  2 o f V202 should be the same in  "+ext" 
and "-ex t" w ith in  5 v* I f  n o t, s e le c t V201.

c. With the TRIGGER AMPLITUDE DISCRIMINATOR centered, ad ju st R202 
" In t .  t r ig ,  dc lev e l"  (m ini-pot loca ted  on TRIGGER SELECTOR switch) 
so th a t the voltage a t  Pin 2, 7202 i s  the  same in  "+int" and " - in t"  
o f  the  TRIGGER SELECTOR sw itch.

To accomplish balance, th e re  must be a t  le a s t  +70 v a t  the junction  o f 
R203 and C202 (connected to  the p la te ,  pin  6 o f  V3). S e lec t V3 to  get 
70 v a t  th is  p o in t.

7 . With CALIBRATOR o f f ,  s e t  "ca l a d j" , located  a t  cen ter l e f t  f ro n t, fo r 
100 v a t  pin 3 o f V602 (top of R620 on CALIBRATOR). To check CALIBRATOR 
duty cycle , the voltage a t  th is  p o in t should drop to  $0 v o lts  (w ithin 
10/?) when CALIBRATOR i s  switched to any range.

8 . Return scope to  uprigh t p o s itio n ;

9 . Adjust "Astig P o t" , located  top cen ter of back frame, fo r  185 v (center 
arm).

10. With no tr ig g e r  p resen t and STABILITY CW, RANGE TIME/DI7ISI0N to  
100 nSec/div, ad ju s t "Multi S ta b ility "  (located  lower r ig h t s id e ) , 
fo r cen ter o f free  run. Check STABILITY contro l fo r  a b i l i ty  to stop 
free  run.

11. With l in e  t r ig g e r  and "Trig Sens" CW, (loca ted  a t  lower r ig h t s id e ) , 
ad ju s t STABILITY ju s t  below m u lti free  run. Turn "Trig Sens" slowly 
CCW and observe po in t a t  which sweep "b links" . Adjust "Trig Sens"
20 degrees CCW from th is  p o in t.

12. Set "Swp Length", located  a t  lower r ig h t  s id e , for 10-1/2 d iv is io n s .

13. Rotate CRT u n t i l  the sweep i s  p a ra l le l  to  the ho rizon ta l g ra ticu le  
l in e s .  Push CRT t ig h t  to  g ra ticu le  and clamp. With no sig n a l in p u t, 
check the range o f  VERTICAL POSITION. (Off the scope in  both d irec tions) 
S elec t Vh fo r v e r tic a l-p o s itio n  range.
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TYPE 315 CALIBRATION PROCEDURE (con t'd ) 

lli. Check DC balance o f the v e r t ic a l  am plifie r:

a . Jumper p la te s  of the 12BY7 output tubes

b . Jumper g rids o f same, ( s e le c t  12BY7's fo r  balance)

c . Jumper p in  7 to  pin  2 o f V8 . ( s e le c t  V8 fo r  balance)

d. Sweep should cen ter fo r  each step  (plus or minus 1/2 d iv .) .

15. Check fo r inpu t grid  cu rren t (with v o lts /d iv  switch on .1 DC p o s ., 
Ground the input term inal. Trace should not s h i f t  more than l / k  d iy) • 
To co rrec t fo r  g rid  cu rren t, s e le c t V3. I f  V3 i s  changed, recheck 
step 6 .

16. Short input term inal to  ground and check Vert Amp for hum and 
microphonics.

17. Switch MULTIPLIER to 10-1 and ad ju st "Vert Amp DC", (located  a t  upper 
right-hand s id e , c en te r) , so th a t the VARIABLE VERTICAL ATTENUATOR 
does not s h i f t  the tra c e .

18. Set MAIN AMP gain.

a . MULTIPLIER to XI

b. AMPLITUDE V/DIV to .1  AC

c. CALIBRATOR to 1 v

d. Patch CAL OUTPUT to  VERTICAL INPUT. MAIN AMP SENSITIVITY i s  
adjusted by sm all screw in  cen ter o f AMPLIFIER V/DIV sw itch. 
Adjust fo r  10 d iv is io n s d e flec tio n .

19. Set MULTIPLIER GAIN

a . Amplitude V/div to .1

b . CALIBRATOR to 1

c . Patch CAL OUT to VERT IN.

d. Switch MULTIPLIER to 2X and a d ju s t R5l fo r 5 d iv is ions deflec tion .

e . Switch MULTIPLIER to £X and ad ju st R53 for 2 d iv is ions d e flec tio n .

f .  Switch MULTIPLIER to  10-1

g. Check d eflec tio n  fo r 10 d iv is ions w ith VARIABLE CONTROL CW and 
le s s  than 1 d iv  w ith VARIABLE CONTROL CCW,
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TYPE 315 CALIBRATION PROCEDURE (cont'd )

20. Set PREAMP GAIN

a. MULTIPLIER to  XI

b . AMPLITUDE V/DIV to .01

c . CALIBRATOR to  .1

d. Patch CAL OUTPUT to  VERTICAL INPUT and ad ju s t "Preamp gain adj" 
fo r 10 d iv is ions d e flec tio n .

21. a . Check a l l  DC input ranges for d e flec tio n  s e n s i t iv i ty  versus
CALIBRATOR output.

b. I f  DC positions disagree with AC positions by more than 2%, change 
12BY7's and repeat steps lij through 21.

22. Set DC S h ift Compensation

a . MULTIPLIER XI

b . AMPLITUDE V/DIV 10 DC

c. CALIBRATOR 100 V

d. Patch CAL OUTPUT to VERTICAL INPUT. Switch c a lib ra to r  through 
i t s  ranges. The trace  reference should not s h i f t .

e . Adjust "DC S h ift Comp." to  compensate fo r  d r i f t .

23. Check Power-supply rip p le  and regu la tion  (Line voltage from 105 to  125). 
Tyoical values are:

a . -150 v
100 v 
225 v 
35b v
330 v unregulated 
U80 v unregulated

2iu Check Front Panel Waveforms

a . Gate 25 v peak to  peak

b. Sweep 135 v peak to  peak

10 mv 
10 mv 
10 mv 

100 mv 
20 v (gray white) 
30 v (white)
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TYPE 315 CALIBRATION PROCEDURE (cont'd)

25. Compensate the probe and Vert. Atten. Adjust for b e s t square wave 
as follow s:

Input V olts/d iv Adjust
a . 1 kc square wave from 105 1 v /d iv  XI C3 (side  re a r  of v/div switch)

b. 1 kc square wave from 105 10 v/div XI C6 (top o f v /d iv  switch)

c . Cal and Probe .1 v /d iv  XI Adjust probe

d. Cal and Probe .1  v /d iv  X10 C15 
(CCW)

Repeat c« and d. u n t i l in te r-a c tio n  is  overcome

e. Cal and Probe 1 v /d iv  X10 (CCW) C2 (side fron t 
v /d iv  switch)

f .  Cal and Probe 10 v /d iv  XI C5 (top o f
v /d iv  switch)

g. Cal and Probe .01 v /d iv  X10 CIO

26. Sync approximately one cycle o f the C alib ra to r waveform and tu rn  up 
the INTENSITY u n t i l  the leading edge and the  poin t o f tr ig g e r  i s
v is ib le . Adjust R202 "In t Trig DC lev e l"  (m ini-pot located  on 
TRIGGER SELECTOR switch) u n t i l  "+int" and " - in t"  tr ig g e rs  on the 
same percentage o f the waveform.

27. Check ex ternal tr ig g e r  s e n s i t iv i ty  fo r 1 v o lt on f a s t - r i s e  plus and 
minus, AC and DC.

28. Jumper c a lib ra to r  output to  CRT cathode term inal and check fo r  
blanking.

29. With a 1-mc square wave from the Type 105 properly  term inated
( . lv /d iv  XI) ad just the high frequency compensations in  the v e r t i 
cal am plifie r. Li*, L5, L6 and L7) .  Adjust fo r compromise
between best r is e  time and f l a t  top.

30. Remove the  1 .1-k  p rec ision  r e s i s to r ,  and connect the delay l in e .
With a li50-kc square wave from the Type 105 properly  term inated, 
tune the delay lin e  fo r  b es t square-wave. ( .1  v /d iv  XI)

31. Using the same inpu t, ad ju s t the preamp compensations for b e s t square 
wave. (.01 v /d iv  XI) (LI and L2)

32. Check the band width of the main amp and preamp. (Not more than 
3db down a t  5 megacycles).
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TYPE 315 CALIBRATION PROCEDURE (coni'd)

33. Set Sweep timing (358)
Sweep Markers Adjust

a. 1 msec XI 1 msec (mag off) sweep ca l. 
(mag on) mag gain 
mag center

Check sweep l in e a r i ty (n o n lin earity  probably in d ica te s  trouble in  time
base and sweep w ill  not time)

b. 1 msec XI 10 msec (no adjustment-check V213
X2
X5
X10

and/or timing cond.)

c. 100 nsec 100 nsec (no adjusiment)

d. 10 nsec 10 nsec C280 E fo r 3rd th ru  10th pip

f .  i  nsec 1 psec C290

g. 1.0 nsec X2 10 psec (no a d j.)
x5 10 psec
X10 10 psec

h, .1 nsec X5 1 psec C280G

i .  .1 nsec XI 10 me C303 3rd th ru  10th p ip . 
C276 f i r s t  2 p ips.

j .  ,1 psec XI 10 me C260 to  co rrec t fo ld  over on 
end of sweep.

I f  no 10-mc sync, check V205

Repeat steps d. through j .

k. Check a l l  o ther sweeps fo r 3% (1 sec /d iv , $%)

3lu Increase in te n s ity  and check fo r  blooming (regu la tion  of -1650 supply)
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315 TIME BASE TROUBLE SHOOTING PROCEDURE

Adjust -I50v

Check lOOv, 225v, and 300v 

Adjust -1650 v o lts

Check ii7 ohm, l/2w re s is to r s  on term inal board of sweep chassis fo r overheating 
and/or opens

Check sweep-chassis filam ents fo r  opens. Two separate  filam ents in  each tube 
except 6AK6.

Set "Sweep Length" CCW and "S ta b ility "  CCW.
Sweep Speec to  1 m illisec /d iv

Test Point M ulti-Stab
CW CCW

Tube to  suspect

Multi and Hold Off

Remove V213

P6/V211 ihS  ±iOv 225v V211, V210, V203 
(Check L2U6 fo r open)

P8/V210 150 ±10v 225v V210

P7/V205 -17 v 0 V205

P6/V205 lOOv 13v V205, V20U

P8/V20U io5v 20v V20U

P1/V203 85v lOv V203, V20U

P1/V212 215 v 1L5v  (lOv) V212

Sweep Trigger and M iller Sweep

Replace V213 and p u ll V212 -  Multi Stab CW

P2/V21it —l lv V215, V211i

P7/V21U -5v V21U

P5/V215 -5v V215, V213, V220

P5/V220 35v V220

P3/V221 I4OV V221
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