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RAYTHEON COMPUTER 

CUSTOMER SERVICE CHANGE ORDER 

c~ s . c . .o . uo. __ 3_2'"---

Company Address------~-------~--­

Serial )lumbers Affecte .. d All _______ _.;,_. ___ ~ 
Previous C. S. C. O. Necessary_• __ lr_o_n_e _____ _ 

Suhject __ D_e_l_a_y~L_i_n_e_s_A_d_~ju_s_t_m_e_n_t __ ~-~-----~-~-~~ 

Pu;pose __ T_o_s_t_a_n_d_a_r_d_i_·z_e __ d_e_l_a_y_l_i_n_e_a_d_J_·u_s __ t_r_n_c_n_t_p_r_o_c_e_d_u_r_e ___ ~ 

Change Hade By _ _ ______________ _ 

Date Completed _ _ ~~------------~ 
Test Equipacnt Required : 

, 
Oscilloscope : 

,. Plug in Unit : 
l'robes: 

Tektronix type 535 or 545 or equivalent 
Tektronix type CA or equivalent 
Tektronix type PG006 ( 2 each) or equivalent 

Procedure : 

Per.form :>..11 ad justments in the order listed , see figure 1 fol.' 
identification of points r eferred to . 

t .... 

. - Level 
·Adjust 

-.J "' ~ 
--~--·-·-it-~·-----· --.. ---· .. 

-.J '/ Gai~ 
~djust 

TP Jr------t. 
L."'NC..TH 

FIGURE 1 
• • --___ _, __ • •• • ' ,':6, ,J..--.- --:--
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A. MSR 1 Length Adjustment .. 
1 • Coarse Adjustment : 

· scope Setting: 

Plug I n Setting : 

Horiz . Disp).ay: 
Time/Cm: 

Triggering I-lode : 
Trigger Slope : 
. Stability : 

Trigger Input: 
Mode : 

Volts/Cm: 
Ch~nnel A Mode : 

Channel A Input: 

A Time Base 
. 1 Hs/Cn 
DC 

· - Ext. 
Preset 
Cs ( test yanel 2E06 ) 
A ·OtnY 
, 5 scale 
DC , normal polarity 
Tp 3 of memory line 

Insert r andom information into the l ine by wiping your 
f'inger across the coax connP.ction of the line . The wave 
shape seen should be stable as shown in.figure 2 . 

~ - Note : width of pulses will depend upon information in the 
line , amount of pulses seen will depend upon sweep lene;t1:1 

T· 
Approx. 10 volts 
.....L 

FIGURE 2 

If the wave shRpe drifts adjust the delay line length 
adjus tment until the pulse train is stable. After 
drifting stops turn the adjusting screw one full t urn 
in the oace direction as that which stopped the drifting . 
Check all MSR 1 delay lines for correct coarse length 

.adjustment . 

2. Fine Adjustment : 

Scope Setting: Horiz. Display : 
r Time/Cm : 

Triggering Mode: 
Trigger Slope : 

Stability : 
Trigger Input : 

Plug In Setting: Mode : 
Volts/Cm: 

Channel A & B Mode : 
Channel A Input : 
Channel B Input : 

A Time Base 
.1 us/Cm, calibrated 
DC 
- Ext. 
Preset . 
P24 (test panel 3E04) 
Alternate 
. 5 scale 
DC , norma l polarity 
Tp 3 of memory line 
19E06 (memory clock) 

Note : In making the fine length adjustment certain 
precautions should be taken. If ·the line is a sealed 
l ine manufactured by Ferrant i , Deltime or Anderson 
initially adjust the line to be . 3 microseconds shorter 
than the correct delay . This is done by turning the 
length adjustment screw in the clockwise direction . 
The final leneth adju~~ment should be aade with a counter­
clockwi se rotation of the adjusting screw. 
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·Ad j u s t length adjustment s 'crew until wave shape is 
obtained as shown in figure ?..· 

·- • • - .,..,,. --- j • • • ...c.. -

TIME c:=> 

FIGURE 3 -

j center of - i 
crossover to be 
2 Y.! cm from risine 
ede;e of clock 

-"'"T • -

·,. --

~, 3. Dispersion Width Chee~ : 

----.. , ..... 

Switch plug in lliode to A ONLY. Examine wave shape 
f or correct width as shown in figure 4 , 

FIGURE 4 

Measured at l volt below 
top of trace 

If t he width of the dispers ion i s greater than . 15 us 
the line should be removed for repair. 

Check all MSR 1 for correct fine delay length adjust­
ment and dispersion width. 

·. 

• . 
. · 
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B. · MSR 1 Le.vel 

Scope Set.t~ng:_ 

Plug In Setting: . " 

Horiz. Display : A Time Base 
Time/Cm: .2 us/Cm 

Triggering M6de : DC 
· . Trigger Slope : - Ext . 

Stability : . Preset 
Trigger Input : . P24 (test panel 3E04) 

Node: A ONLY 
Vol ts/Cm: . 1 . sca l e· 

Channel A Mode: AC , normal polarity 
Channel A Input : Tp 1 of memory line 

T~rn computer power off and then on to clear all memory 
memory lines to zero. Cha~ge input to plug in from 
AC to DC . The level shoul~ shift to -1. 3 volts on DC . 
I f it ·aoes not , turn Level Adjust Trimpot to obtain 
-1. 3 volts shift . · v • 

Check all MSR for correct l evel adjustment . . 

,. 
y 

;, 
.:.· 

C. MSR 1 Gain 

Scope Setting: 

Plug In Setting: 

. 

I 
-

-
\ .. 

'.TH:E r=:> 

Horiz. Display: 
Time/Cm: 

Triggering Node : 
Tritrner Slope: 

Stability: 
Trigger Input: 

· Mode: 
Volts/Cm: 

Channel A Hode: 
Channel A Input : 

~ 
J. ?·.~ 

7' 
1 
/ . ~ 

1 I . 
u 

FIGURE .5 ·--.. , . ' . . 

' 
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A Time Base 
• 2 us/Cu 
DC 
;- Ext. 
Preset 
P24 (test panel 3E04) 
A ONLY 
.1 scale 
DC , normal polarity 
Tp 1 of memory line 

--- . . --- - ~ . . . 

..J. 

J.3 \/ ff ' 

-

·I . 
-E:'-

T 
· 2.3 Volts 

j_ 
.· .... 

' . .... 
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Adjust th~ pulse second .in ti~e for +2.3 volt s amplitude 
with the Gain Adjust Trimpot. If +2.3 volts cannot be 
obtained remove the l ine for repair. 

Check all .MSR 1 ~or correct·gain adjustment. 

Thi s completes the adjustraents Qf MSR 1. 

D. MSR 2 Length Adjustment .. 
1. Coarse Adjustment : 

• 
Scope and Plug In Settings : Same as step A-1 

This adjustnent is only for the modules located at 
7D, 14D , 22D and 2B . The module located at 7A will 
b e adjusted later. 

I nsert random information into the line by touching a 
screwdriver to the coax connection of the line . Th~ 
v1av~ "shape seen should be stable as shown in f.igure 2. 

If t he wave. shape drifts adjust the delay line l ength 
adjustment until the pulse train is stable. After 
drifting stops turn the adjusting screw one full turn 
in the same direction as that which stopped the drifting . 
Check a.11 NS-R 2 delay lines for correct coarse length 
adjustment. -

2 . Fine Len5th Adjustment : 

Scope and Plug In Settings : Same as step A-2 

Note : In ma~ing the fine length adjustment certain 
precautions should be taken. If the line is a sealed 
line manufactured by Ferranti, Deltimc or Anderson 
initially adjust the line to be .3 microseconds shorter 
than·thc correct delay . .-This is done by turning the 
length adjustmcn~ screw in a counter-clockwise direction . 
the final adjastment should be mad CW:!. th cloc.<wise 
rotation of the adjusting screw · 

Adjust length. adjustment until waveshape is obtained as 
shO\m in figure 6. 
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.-------- ------;-----·--·-- -- -----··------.------. 
! .. . i. 
I 

-I 
. I. 

-,- - , 
\ TIMEc==> 

~- . 
t ,C~_n:ter _of.. , t . . 

=crossover to be 1 

' -,,L • i I ,c~ cm from ris ng· (· FIGURE 6 . / ...... :edge of cloc.k ; · · 
·----.·-~-:-- . - ' 

E. J'.SR 2 Level 
- --- ':" ·---.----------.. - . -·---:--. -~_, ___ __} 

Scope and Plug In Settings : Sane as step B 

Adjust1:\c~t procedure is the same as step B. 

F . MSR 2 Gain 

Scope and Plug In Settings : Same as step C 

Adjustment procedure is the same as step C. 

G. Module ?A Adjustment: 

Exchange tl':e modules l ocated at 2B and 7A . Perform 
adjustccnt steps D, E end ·F on the module now located 
at 2B . hl1en co~pldted with step F restore the modules 
?A and 2B to their original positions. 

This completes ad j ustment of all delay lines . 

H. Helpful Hints 

When ma~ing the gain adjustment so:netimes it is very 
difficult to insert P24 into the line . This is not an 
i ndica tion of a bad l ine . It may h elp to insert a s mall 
capacitor in series with the P24 lead or to wet your 
finger and touch it to Tp 3 at the same time that you 
touch P24 to Tp 3 , If the wave shape obtained is correct 
but very faint this is all right .- It just means that 
you did not insert P24 ' s into every word of the memory 
line . 

If the adjustment of the line appears correct but 
t he line still fails intermittently-~heck tha t the 
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t wo mounting studs on the etch shield have been filed 
to r emove the anodizing and are making good contact 
with the etch • . 

' Also insure that C.S.C.O. #39 has been installed if 
necessary . 

.. 
• 

. ! 
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