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* SIME MARK GENERATOR (180)

Recommended Equipment:

ektronix type 540 series oscilloscope

Plug-in L or K

1X probe

10x probe

DC voltmeter 20,000 &/v

Variac, TU-75B , 4

A 522 cable

A type B52-R 522 terminator

POWER SUPPLY ADJUSTMENT

Connect instrument to Variac with #1 Light in. Turn power on. Voltage should

Mi ge to 60 volts on Variac; then with #l-end-#2 lights, voltage should rise

- to 110 volts. )

Neto adjust ~150 volt supply, the meter may be connected on the middle ceramic
NO

Pa“> strip, third notch, near the transformer on the potion (power chassis) of

the TU-50. ;

Check output voltage of the t+ecd volt suvply

noteh). The voltage should be within +2% of 225 volts.

Check output voltage of the +350 volt supply

notch). The voltage should be within £3% of 350 volts.

ityGo check the -17 volt bias supply, connect meterto the negative side ©

C770 (.01pfa) located on the door chassis. The -17? volt supply should be

between -15/2 and ~17}/2 volts.

Ro check the -8 volt supply, measure the voltage at the junction of R774 ¢

and R776 (120k) on the chassis. The ~8 volt supply should read between +75

~8.5 volts. | )

POWER SUPPLY RIPPLE AND REGULATION CHiECt

The line voltage should be varied from 105 to 125 volts with the signal
ch ed Ooi

selector switch thrown to the 50mc position at low line for the regulati

check. ..
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ra)The ripple on the supplies should not exceed:

25 millivolts

80 millivolts

volts SO millivolts

These measurements are made neglecting the hash due to the markers'

operation. \

TIO MIT VM DT CATYD WADWITD

ADJUSEMINT OF IKE MARKER

Ise the following front panel control settings of the Test scope and L unit.l

Stability Preset

Triggering level As appropriate °

Triggering Mode AG slow, External, Positive

Time /CM Lpsece 7 a ;

Magnifier - OFF

"EL" Input oe

Volts/CM ott

Variable. Calibrated

Check the 10X probe compensation with the Test scope calibrator.
, . Signing Oureot . .

Connect the probe to the markom=xout jack of the 180 and a 522 coax cable
OuTPut

between the 180 trigger am, jack and the }est scope external trigger jack.63

Switch in lusec. and Susec. markers and place Prigger Selector switch to the« Ovo

1Onsea. position, Adjust Test scope trigger level for proper Gisplay and

adjust the Susec. pot in the 180. Adjust C116 so that the lypsec. markers are

she same amplitude as the Sysec. markers when they are viewed separately.

tome

peg te peer ers wee ey
er en een em es

180 ~ Pest Scone Sweep Adjust 180 Trigger

1 & Susec lpsec - Susec 1Ousec —

5 & 1Opsec lusec 1Oysec 1Ousec

10 & 50pusec 1Oysec 50usec LOOusec

50 & LOOnses 5Opsec LOOpsec 1OOESEeS

100 & 500psec LOOyv.sec 500ysec imsec

500zsec & lmsec 500: sec lmsec Imsec

1 & Smsec . imsec 5msec lOmsec

5 & 1lOmsec 5Smsec 10msec LOmsec©

10 & 50Omsec . LOmsec 50msec LOOmsec

30 & LOOnsec 50msec LOOmsec LOOmsec

100 & 500nsec LOOmsec 500msec lsec

500msec & lsec 50Onsec 1 sec isec

1 & 5 sec lsec Ssec lsec



nn =) bate eae | a os ote ew ote eee mere emer cans bintcetenneesOtnk nay Dinwaedl «26.00© Unmets reheat tw snr enhancesate animes «erro baad,
i

Page 5

CD PN BREE ANPLITUDE,

The amplitude of the markers should be 5 volts or more. For TU-50's under

Seria #200, amplitude of markers should de 2 volts or more.

wtCHECK TRIGOES AMPLITUDS
The amplitude of the trigsers must be at least 6 volts and if it.is over

§ volts, check V562 (T-12G). (If open, trigger generally is 10 volts or more.)

The trigser rates must, correspond to the switch markings. |
SET FREQUENCY & AMPLITUDE OF 5, 10, & 50 MC SINE WAVES.

Trigger scope externally from the 180 at lOjsec. Connect a 522 terminator
| Ney ar ure ee +

to the 180 oie amboctecax connector and the 10X probe to the terminator

(probe must be grounded). The coupling link on the 5MC coils shovld be

adjusted to the extreme upper end of the colls and "4"! doped. Set Test scope

at .22sec/CM and adjust Cl23 & Cl29 Yor maxcimum output at SMC. (It is )

possible to set this range av 6MC). Tne IMC modulation on the 5MC Sinewave

hould not exceed 0.2 volts. Set Test scope at .lusec/CM and adjust C133 &

C149 for maximum output at 1OMC. Turn magnifier to X5 position for 50MC and

adjust C145 & C149 for maximum output at 5OMC, (It is possible to set this

range at 4OMC), If there is trigger pulling generally a slight re~adjustment

of tre 5 & 1O;:sec markers will cure this fault. (Make sure that the crystal

sock:t serews are tight for it can cause A poor ground). Also, this may be

Cueto stages out of count, bad tubes, open LR combinations in the 5, 10, &

2Susec stages. There should be no trigger pulling on any triggering rates

The minimus output of 5, 10, & 5OXC should be at least 3 volts, but the sone
wutput should be an indicated 1.4 volts due to bandpass of 540 series scope.Cu Vy

SET CRYSTAL FREQUENCY

e Test scope is triggered externally from the 180 under calibration at

.

h

1Ozsec, then connect probe from plug-in to another 180 at lysec or any source

of accurate frequency. Set the test scope to lywsec/CM and adjust C10.ke

stop the drift to one side or the other. There should be enough range. ‘lett to

cause it to drift in the opposite direction.

soe CAT ET LT Ue SEE Oeof ME OIE Se RITap pertee e te oer sine RA tae ee a) eS 2th Greet SE RE INTTBfy SN Re permet ar ee ye Me Tree ete bg eee te eet 4
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SQUARE WAVE Gri

Recommended

Tektronix

SRATOR (105) & FAST-RISE CUTPUT (107)

aQuioment:

type 540 series oscilloscope

Plug-in type K or L

1X probe

~ LOX probe

A 528 coax cable

2 type B52-R 522%

DC voltmeter

Preeset 105

Frequency

Frequency

Amplitude

Amplitude

Power Sunrly

front

terminators

20 ,0002/v

controls as follows:

to 100-1000cps position

panel

Range .switch

control to maximum

to minimum|

107

control

control to maximum

adinustment:

Check -150 volts from A to A~150

Adjust -160 volts from A to ground as follows:

Adjust

voltage of less than -2 volts to a setting of -4 volts.

t

(105) to

2 L

LEeSLSvod

the switch in front of

Power Supply ri

x
he

maximum and bridge the output ampl

r for a setting of -160 volts

~160v adjust pot from its mini:

the capaci

vple & resulation check.

Amplitude & Frequency controls maxinun

The line voltage should be varied

the -160v& A-

&

A-150

-160

Both of these ripples. will be

Power Su
a

voits

Tror

150 supplies.

pply ripple:
~

25 millivolts

20 millivolts

itude po

oot penne tre eye

mun (cow)

This resistor

riding on a Square

A emt ee ee

4 with a selected % watt

(640) is located across

Page 6

position through a dip in

Turn

tors of the multivibrator .

105-125 volts to check

a nnae ane

amplitude control

for regulation

Wave of approximately 1KC.
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Set Multivibrator screen volts adjus® and Symmetry po
t

Use the following settings of the Test scope, K or L, and 105 se
ction

Test Scope

Triggering mode Automatic, Internal, Positive

Time /CTM «lL millis

Magnifier OFF ;

K orL 
|

Inout DG

Voltis/CM cDV =

Variable Calibrated

1.05

Freq. range 1-LOKC

Amplitude 3CM

Freq. control LOK Clcycle/CM,

Connect the 522 cable with B52-R 528 terminators at each end to 
the Test scone

* 
° f IN n

ang to the 105 output. Connect meter from one side of C6(100pf) or C19(100pf)
Sid 

_

to tne other omeositve and adjust screen voltage for 80 volts with Sc
reen Volts

Adjust located nearest the front panel. Change Time/CM switch of the Test

scope to wes for 1 cycle/10CM. Adjust for correct symmetry wi
th the Symmetry -+

wot locatea ju ~ behind Screen Volts Adj. pot.. These two adjustments inveract,

so it, may take several adjustments to obtain the proper ttings. Check output
“an

for73 volts peak-to-peak or more; without
a

the two terminators the peak-to-peak

voltage should be ‘SG volts or more.

Check frequency ranges and symmetry

Check for a 10 to 1 ratio by rotating

Freq. Range

10K

100 cps

AGjust freauency& symme

OCO cps

frequency pot.

Display

1 cycle/1l0CM

1 cycle/10CM | .

1 cycele/10CM 
|

ranse . . |

Test Scope

(Ov2eq:sec/CM

O.imsec/CM

} Mmsec/CM

try of 50K-500KC

Preset C14 &% C15 to mid-range

Cl4 symmetry contol (Located on righva

C15 frequency control (Located on left

Set Test scope

portion of the

side of switch) 
|

side of switch)

control54 rao) Ss© ta S oh 1 6) HS coa ad ct Dp ca) td oO 19 bt ct r <q

to Awsec/CM% and s

square wave at 50M



Check fast-rise outout (107)

Switch the TU~50 to the sOK0-500KC fust-rise position and terminate the 522

coax lead with a 522 terminator at the Test scope. Check the symmetry, it

should be the same as the 105's 50KC-500KC square wave symmetry. ‘The amplitude

of the fast~rise output should be t least 0.4 volts and without texmination,

it should be at least 0.8 volts.

Comvense tion of BOOKC square wave

Connect 1OX probe on junction of C25 & RZ1, R52 and adjust L25 for a square

corner on the tov half of the square wave. i

Connect 10% probe to R6/ and adjust L34 to remove spike from the lower half

of the square wave. This may be adjusted with the output of the 105 directly

vo the scope.

Place the Test scope triggering mode to automatic, internal, ‘negati

L?> for a squareConnect 1OX probe to the top of R&l at pin 1 of V84 and adjust

on the lower half of the square wave..

PSETIME CHECK
i
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CONSTANT AMPLITUDE SIGNAL GENERATOR (190)

Recommended equipment:

Tektronix type 540 series oscilloscope

Plug-in Type CA

180A Time Mark generator or TU-50 (180)

1x probe

Head phones (High impedance , crystal)

Tyoe LOOA attenuator

Power suonly adjustment

Preset controls as follows:

Ampjitude control’ maximum

Frequency range switchto 50KC

Type 190A attenuator 10 .

Check the +105 volts at pin 1 of V869. (Normal reading is +108 volts.)

Check the unregulated +350 volts on the sixth notch of the ceramic stri.

oN, nearest the front© panel. (Normal reading is +340 - 360 volts.)

. | ; Page 9

PD.

Check the unregu ated +550 volts on the fifth notch of’ the same ceramic strip.

(Normal reading is +500-520 volts.)

Power supply rivole and regulation check

Tne line voltage should be varied frox 105-125 volts to check ftor regu.

— +105 - volts 70 millivolts

7350 volts 3.5 volts

+550 volts 7? volts

Check outout amolitude and attenuator ratio.

ation.

Chéck the amplitude on the 50KC range. The. amplitude should be at least

1Ovolts at maximum and 4 volts at mininun amplitude. Set plug-in in at

5v/CM and 190A attenuator head at.10. Cneck the attenuator through its

ranges for a 2:1 and 2.5:1 ratio. * £08 MAO ( J} max VO OLY part) 2
THE adeg LL

Calibrate freouvency ATTENUATION (5S 2/7) A

Connect the output of the 190 to channel B of the CA in the Test scope

amplitude to 10 volts. Set the Test scope to 20psec/CM and adjust th

VW >&@coil 1836 for 1 cycle/CM. Connect the l0Opsec of the 180 to channe

‘Switch both channels of the CA to .O5v/CM and to added algebraically.

the ocair of earphones (crystal) to the vertical signal out on the Testh

sd adjust L836 for a zero beat. On all frequency ranges, se t+ Channel

Fee eteLN NeET RI REN TA TD re tn rete

oad

. 4

anc Sev:-

_ 50KC

=



t

eee a ree
: se '

i»

Range Selector ~ Coil Ch. "B"

SOKC’

SMC

LONG

LSM

20MC

_ 25TM%C

50MC

*L f

“2 2

5NC range can.be set to 17MC

5MC range can be set to e7MC when using

1836 .05v/CM

L840 + 2v/0M

L844 w2v/CM

, .05v/CK

L846 .5v/CM

L850 . -05vV/CM

L854 <oV/CM

1858 & C858 .05v/CM

*2

Page 10

Frequency Standard

L0Qusec

Lp

Vv

ysec \ ©

SMC

10TM

SKC

G

#y

LOMC
‘

when using the lOMC frequency standard

x the 1O0MC frequency standard

“3. C858 vre-set at midrange. When adjusting 4OMC range, adjust 1858 for as &S & BS, J

zero beat.

After this zero beat process, check for proper frequencies.

FoR+ joe, 20oKC , SPORCG HOOKS 4g
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