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placement of the 

cedure consists of three parts: (1) removal of the’
- old Cesium Beam Tube; (2) installation of the new —

optimum performance with the new tube. ‘Parts of = 

=; 22: or es ; e 3 Pep cee ee . yg 

péwer from the Model 5060A_ 

e in the instrumeént. Be sure 
mounting screws ‘Secure 
connection. = sage WSS 

eee ———

—— Ww raps over 

bo Unsdkder both heayy whités wires from high * ee it ‘connections to the harmont 
voltage power ‘supplies: A18 and A19 at the bottom . Insert the four Screws an the hold. 

and save the rubber insulating boots. - oi ; : : 2 : 

c. Remove the three miniature plugs A4P1, P2, in place. oo OS ae pe ee 
and P3 from the dotton. of harnionic generator ; 2s - assembly -A4. . re. Insert the Ovy heavy white BA al ware es th 

= chassis hole an slide on rubber Mgulating ¢ 

harmonic generator, assembly. * *-this white wire to pin of -2800. yde assemisly 

. “ubl > > predse = = 

; ~-f. Cannect heavy red ewire im. * 

down straps. a : ION® to pin & of -3500 yde assembly ALE Peg ee 

Harmonic generator assembly. - If beam tube is stuck ~ oo ae 

removing four screws from flange attached to beam F : a a a = 
tube. Lay the assembly aside: it will be gi a Teac) Wie f@lesibe an eo on the new beam tube. : Soa vor at wy y 

# ae . J oe “and bottonr COVE ers olf Sinceseyeral adjustnents ey 

» = == © iy z = - s eee = 

z + = x x Se = = aA = = 

x, . ; = = : = SSS = 

: Z =e S = = = = E 

= z : - - 2 : = PS 

‘ : 

: aS : * 
ae - £ : 2 5 # 

= = 2 = = =. + 

< : = = = =e : 
s 2 = = 5 z = = = E z =. 

/ ee i a = = ee = = 5 
Ses = Se = = 

= = = : = = = = z = : = e 
= Z 2 : Spe = S 

ae oe sae = = : = =< = = ? 
2 Ss * SS cs = - = = = Ss 



ee c 3 \ : — ee) = 
: s Paged ‘ 2 , 

; ane = Ze = #5 ~ 

- |. * SECTION. ADJUSTMENT PROCEDURE. 

- is replaced. -Since some oi the adjustments must be- voltage meter (HP Model 410B with. * ‘hae performed w ity power applied and covers r enfived, : 2 ' Probe, * or equivalent) to”terminal 30 
re . Observe the foHowing precautions: 1) never reniove - volt assembly A19.. ‘Note electron m 
= 2 avoid contac! with e xposed voltage terminals. oS d 

Pel: o a gt SA AARSY 20s ; ; sembly ‘at top front center of instrument de meter (HP Part No. 1120-0683). or‘HP Modél, 412A . = Gani ot ted circuit board, 

" ata METER jack on the front Bae ‘ vexteneer “2 a : ‘ . . a originally instilled), . a» Cesium Qven Controller ~ Reter to Cesium Oven 
5-26) in 5D060A,Opérating and Sérvice Manual to ‘ “3 #hg 16818 gr for : 

- aa fee EN, = 
1) Wrh AC Power disconnected from ‘the anistr u- “ 25). WigtmMeter connected to monitor. 

ment. remove cesium oven controller PAL gees volt supply, ee ‘power to Mc * gssen ably A290 as, felloy WS! _5060A. se = a 
- ‘ ‘ : 

a) Releasé the snap-leck on the plug at rear 6) Set. CIRCUIT CHECK 2 switch, to ION PUMP. . 
of assembly:and disconnect this plug.- 2 _ Land observe current indication. Meter‘| et 

“™b) Remove the mounting'screw at each end af © ~ 4 may indicate full scale and then deoregse..° : 

r ~ ¢) Remove-six cove er screws on top and #1 ‘ ION PUMP I does*not decrease, see Para-+ _~ t. 

cover screws, of bottam. Removeas- 4 \ . “graph 2-23 in the ie ae oe 4 eee ‘sembly cover and preserve-shielding br ‘and Service Manual. Z so ; Components are now exposed. oe x 

2) Locate A20T1 (9100-0335) at the front of the * -* out on the new _beam 4ube deeal. e hi les 
assembly. Look on thesnew beam-tube decal * volfage meter should indicate within 5% o 
and note the hot wire ionizer taps called out. this value. If the measured voltage is too * 

é Refer to the table below and ndété the proper. » low, disconnect power from the instrument, — ee 
“ ‘s Sirapping required tor these output taps. , - and reduce.the value of the resistor, in Se 

: parallel with A1SR1, If the volfage is too 
—& neater ‘High, ‘raise the value Of this padding resistor. é output taps called out _ Strap TI transfermer_ Connect power, wait for -2500 ‘volt supply to 2 

on Beam tube decal i taps 7 be enabled and observe the vgitage. Adjust , 
. ‘ se AI5R1 resistance: until the electron multiplier : 

a” a pee dae 4 bedm tube. = : Z 
|e 15 ee. 8) Disconnect power from ingtrument, remove : 
ee - $ ' A15 assembly and extender board, and install . - 
. ‘Make these connections on T1 indicated by ‘ * A15 assembly in its socket. * a Z 

former taps-called out. Connect A20T2 as ~ * ca 
= indicated on the new beam tube decal. fe -~ 2 ee 

5 y s é = as t : = : = = 

. out for “T4 on the beam tube decal and make The harmonic generator assembly remoyed from the * 
the appropriate connections. ; as - Old beam tube should require only slight adjustment | 

- Pag toyoperate with the new beam tube. RF level in the é : od f 2 : 

i 6) Position the Shielding braid on A20 assembly * signal thén adjusting this level into. the beam tube to = 
: * -ahd replac e.cover with 12 screws. ‘ obatin maximun beam current. During hie a 

"of the harmonic generator assembly, beam current © : : | Fe > x} = * = 

‘ . fe beam ‘tube‘output:. To do this, disconnect the 
aay Connect plug t6 assembly, and fasten sttap--- —~__ cable from ATJ5_ Using the micon-to. -mate adapter — : 

* lock. . This completes the Cestun Oven * and the inicon to BNC cable provided with the 5060A, 3 
Controller adj. ustmentS.— 2 - connect this cable fo a pico-Ammeter.or a high . 
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. ee ~ tuntess otherwisé spécified) must be made * 
eats cima te gee ~__, witless than-optimum RE power available 

CONTROL ees pf Toe i - . ta saturate the beam tube. That is, when oo 
oPUNING, CONTROL. ie “ans F ‘ ; using the hyperfine ptomic resonance, as a Se La 

=a " ’ “MIN -OUT. Has = ones 
FILTER CAVITY = : : : i F = ape © 

ae ; Le F 3 Beam Current aoa fhis current is the a 
rs background level... ess A 4 a. 

A4R1 clockwise to the jirst pea . ie = = = a= 2S = = 

and ‘shide attenuator inuntil the beam furrent-") = 
is half way betwéen the maximum and back= 2 _ = 
‘ground levels, = 7. ee 

* beam. current: eo = Le 

; me NOTE< *.. fae ee 

= : . 4 o A4S5 screw simultaneously. a a 3 6 
impedance Voltmete: such, he HP Model 412A. ‘If . 103 Repeat Step 7 to insure that the alonfic transi- 2 
a Voltmeter other than-a 4MA is used, its input, ‘ i tion is not satur ated." 2 
impedance and sensitivity should be capable of 2, : wos 

maximum beam current. ..° . : & = 
Note _ an es g. =e9 —

after the cesium tube and quartz,crystal oven current should increase by a corresponding = 

are at operating temperature. Refer to the 7 amount ee elf the beam current remains the © *_ Opetating &Serviee Manual-for turn-on pror f same or decreases, “Cesium Beam tube is - - 
_ cedure, ‘Paragraph 3-8. Be'sure the instru- saturated and Steps 8 thr rough 12 should be: , : 

. ment is tuned to the centraf maximum’5 he - repeated. ta os 
' cesium resonance. 5 : ik : : cae : ot eee 4 

*. |. in the following procedure, The others are °° _ tuning plunger. Be certain that the Cesium = 
F ~ - .‘Sfnecessary.. 7 ‘

in 15 Tighten kaurle plunger lock filter cavity. TIME CONSTANT (rear panel): "” Short ae eS a : 
MOD . OFF | _ 16) Adjust Osetilater COARSE control to insure 3 

- of the atomic EesOnaaCe - y Loogen microwave attenuator locking screw. es . = 
tube flange) and slide attenuator all the way out... -wise position.. Then slowly turn-it cloc kwise S 
This is minimum attenuation position. L to. the first beam current maximum. Continue a 

™ - rotating A4RI' through its range to eheck for. ® ~ - . 3) To monitor beam current, remove the cable - asecond maximum. If second maximum - 

trom A7J5 and connect this cable to a pico- appears, these two maxXima indicate that * 
. We BP 4 : = : the beam tube. Perform step: 20.:" .. - 

bo A4S5. (Figure 1) may require a-slight | 
adjustinent at this time before a significant a 19) Again: rotate A4R1 to c} heck for two nma€imas . 4 beam. ‘current can be measured while adjusting = Pull attenuator knolt upward and rotate: A4RI . 
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Po See -_— f fe : . 

a ator khob ‘dawn in small im@rements and adjust ~ = : = 

7 é ‘ maxsununi Bearh ¢errent..Car efully tighten ae = 
ae = ? = ss ; ‘ gee o. : <8 - = | 2 pe : 2 at = counter. = = i s. 

Pe. Sa OS — # 

Sie” pe attenfator 1 16 inch out-and lock in this‘ cc igr eee = = eee: 

% position, adjust A4R1 clockwisé f&the . 0 =" ai ; “ans = + 
| Per iat Rg ig EY os —

fe pie , CAUTION . ae" <i ‘ ‘amplifier AT. - : Poy 6 

- lecking scvew is tightened exc ebsively, ae eo outpet | A8J1. Adjust A8 39 for 3 voltage - a 
." this shait will be damaged... : x reatling of: ‘less than 1 Mv. . i ns a 

This conipletes adjustment of the-harnionic gener-- ~., = = ee a 
beamftube and controls set tor gtep d. «, *e° sey - rear of phase detector modele As. “The: = ©. 

‘~ ’ é -. = ¢énter conductor and shield of this cable are a + 
* ie — ‘ .connected to terminals located near the rear» ~ 

- _ ad, Beam Current Record, = . 4 _ -panel. Using a short clip lead or jumper = 
: aes . =" “, Short the shield tothe center conductor t e+ > 

_ _,. to centi*a# maximum {use*COARSE control). marked CONTROL on the rear panel.- - 
This * called the "peak signal. * . ‘ ace 

3) just the ‘ °Q. ADJ. C 2 for a 4 . then to QPER. bserve the voltage on e ae minimum (adjacent to the,central maximum) ~- 7 » Mv range of the voltmeter. This voltage will = i 
, beani current. Record this minimum value; prebably be drifting since She operational : = 

' . 4 . < Adjust A928 to stop this drift. Switch M F 
“a 4) Adjust beam current to central maximum as » @™® © switch from OPER. to LOOP OPEN and back ~~ a 

Toe urstepl,. = * ee ‘to OPER. This will discharge the integrating = _ 
“3 “i ‘~. : = * - capacitor and permit using the voltmeter ona a * 5) ‘Remove +20V wire (R) from A3 Multiplier *° lower range for mpre precise zero seté ee 

st kag Heant* ‘current is the background s .. drift-is léss than 1.5 tm ‘/minute. _ + ee 4 pes: Sea f : e . 5 

* * z = : =>, we 

: * Assen ably, ; = amplifier assembly A7. “This completes the —(.. “7 erational A lifie Zero set. . ; Na Le ss : 7. Mp = —_ operatio mp r Zero . pos : . (7) “The “peak”, “valley”, and “backg®ound”=, ‘‘“° as * Le 

: ly * alopg with the beam tube serial number, |. 1) Set 5060A trols ‘ks foll 23, ce 
Packang. Tee queen 9 oe MOD switch ~ eS ao 23 ON hea 

: ~~ Baékground Signal” ; _ FINE frequency control j Gao 
a F ee \ Si ee _= CIRCUIT CHECK 2 pute: fe BEAM I i >. > : 3 ey =e fo 

; mance. A value gr eater than 1 indicates that «5. oscillator COARSE tuning to the_ central peak 
: Z the beam tube is performi ing ‘satisfactorily. - of the atomic reSonance.. 5 a ee 

; e : = E 2: Hg Ss a 3 ; » = 
? Se pe = : ee : 7 oe ‘
a a = = . = = [a e -= 

= se $= : z nat a —_ = S : = S = ae p= 
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“It “AgRd2 fas faa aie adjustinént ”
_ + “range, reverse the‘positiong. of A834 
- ,**< located inside the ae .so that the —7: en jitter of A8Q8 ted t6 A8SR42° 
-. e ABC20. © 
2 sere 

eee : 

rt m Adjust oscillator COARSE control for a Zero = ae ) 

1 _\ ~hoise present but adjust for m inimuni ollpib): 6 | 
= : or . } - : SS 

nae connect a 7 4). “Set Okcillatory FINE contral to ‘e009. no ge 
Pe Cre ee ek 5) Adjust AC Gain Control A7RI8 for’a rgadingt + oxy 2 

is here 2. A8R42 Adjustment’ , ' . . sof +1. 6V on the volimeter. This reading will 2 = 4 
; . - be sonfewhat ie ee 

3) "Adjust the FINE frequency control'to 0f00. ¢-* - ** 6) SetMODE switch to OPER. ‘The DC voleage 
j The quartz oscillator. is new offset by ano. "> should fall to zeré. This Ver iffes proper Sf 

_ 33 parts in 1010; es . . “peer ation-of es atomic Dueey lock loops ‘ep oet 
; 4) Using the Micoh to BNC hable supplied with . 7) Hentovd voltmeter’‘and cable from*A8J1 and (oo 

wee * the instrument, comect an osc illoscope to “ adjust oscillator FINE control to 0250: ° This’os a 
: _test output ATS. — ©, , - ai eompletes the AC Gain Adjustment. a 3 - 

se is : : x 3. Z : ao a - : 4-2 

* This wayeforni should’be a sine wave, : ae it os 
: waveform, the-AC Gain shauld be eo te ue COARSE. Osc: ‘FREQ. ADJ. ‘for zerg : # * , reduced by adjusting A7R18. This at « @ -# CONTROL indicat ion.®. This.insures that the. 

‘ dau yA be properly reset later. “ , ae _ quartz oscillator is tunedo. the centr alpeak -_ 

for a maximum voltae indication on the = 2) a honk ewiich to LOOP. OPEN: cs ON ind , + ‘
-escilloscope. e- 47 ee a = MOD &witch‘to ON. fs See. 

: @ ao Jee 
This completes the adjustment. "Remove i ee ~3)¢ Adguat 1 masa soc -ortteter potergionieter : 

; oscilloscope ‘connectior# from A7J2.: . + * _ A20R27 to reduce CIRCUIT CHECK 2 meter: 
) FP ® foe) : : BEAM [ inpication to 173 of its initial. value. = +. * ie Phase Modulation Phase Adiust. So : r 6 : 

1)« Check to sée that the instrtiment is.set up as a Set CIRCUIT CHECK 1 meter to 2ND poet, 
oe teitee — : HARMONIC. oe a = % ae 2 f z : =. # * ¢ : ® = = 

‘ oe : dics = = i = * = 

a ogre MOD. switch : — Slee 2) Loe ALARIi,pn plug sin logic assembly Al4- + 
Se : Mode ae ae Loop OPEN- - .at bottom of instrument: Turn this control to é 

Fine Frequency control 0100- its ‘maximum ‘counterclockw iSe-pdsition, . "a CIRCELT Cheek may ile, Beam I 2ND HARMONIC light should come on. " =e ; a * > = ‘ : ¢ s . 2)> Using the Micon to BNC. Connector provided, fe - 6) In smal) increments.’adjust Al4R11 clockwise: -" 
: Pee connect an oscilloscope to A8JT ooo 8 (wait a few seconds alter each incremest) -# 

2 2 : _ = : until the 2ND- HARMONIC light just tfirns off 4 
_ 3) Adjust A8R42 for the e eorrect wavetorth as 4 The CIRCUIT CHECK 1 meter will ee about 

“Se shown in Figure ee 2 : - +20 when ‘this adjustment is properly made. 
— = x 2 : : 5 : : 1 

= Ee —#- E Te = + Z . aes * = Ee 3 
= ia : = 3 = “ y =? 

i= > = : ae = = = 
~ = : = =e = 
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£ 2. 3 = sar s238 = aid > = z = we 

$32 : 

CHECK 2 meter. : a ee —« (or, equivalent) frequency ‘counter to the 

witch ON. Push LOGIC «RESET button. 

“tS on and renrain on; “This colpptetes\the logic * ~ 

a ” _ Service Manual), ¢ 8 

switch to CONTROL. Adiust COARSE’OSC. - @ a S 

MOD switch to-OFF: 
e : : , + 

= + 

° bottom right of iristrument. ~ Turn mass spec- . the BEAM I meter. (Ii BEAMI meter goes 
“af _.. trorfeter control A2ZOR27yaximum counter - off scale during this adjustment, the Value of | 

. - . on reading ig on-seale.) As you rotate the”CS : 
* 4) Locate meter resi&tor board assembly (A17) Field Control, the béam current will havera -—

_” near Bottom center below harmonic generator 7 central peak witha slightly smaller subsidi- —aso 
#-&ssembly. Set CIRCUIT CHECK 2-switch to fl ary peak on either side. Adjust theC Field 

BEAM | and adjust Al?R14 ‘for zero BEAM I . Control to the central peak and then adjust the 
fT -¢ indication. . Audio Oscillator amplitude for maximum : 

= / , . oe : : beam current. Again, adjdst the C Field 2 
' 5). Observe BEAM I indication and adjust A20R27 Control as close as possible to the center of - = 

i f Mass -Spectrometer Control, for maximum oes, the resonance. : ns 

: mately mid-scale (around 5), locate resistor = 
. - A17R8 onassembly Alj. (See Figtire 5-23 in ™ * * ? 

value for this resistor that will give.a --,=:'y . OPER/CS ON. Wait 30 seconds. and press gS 

ia. ; = a. ve "light should come on and stay on. oe 
Note ae : 2g »- = Fee 

; ie, baa . : ca 8 magnetic field and logal magnetic fields. 
m. € Field Adjustment ne * |‘ Therefore, the C field should be read- 

— nag : “i justed if the instrument is moved to q 2 

* CONTROL indication, 3 72 Se a st eS ee 
: : : 8) Replace top and bottom covers. This com- s \- 

switch to OFF. : . procedure. : nae 
+ > . : z ; oe : 
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