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SUM MARY OF TERMS AND CON DI TIONS OF SALE

ME CHAN I CAL WAR RANTY: For a pe riod of
twelve (12) months from the date of orig i nal ship -
ment to Pur chaser thereof, the ap pa ra tus and each
part or com po nent man u fac tured by Temescal, a di -
vi sion of The BOC Group, Inc., here in af ter known as 
“Seller,” is war ranted to be free from func tional de -
fects in ma te ri als and work man ship.  The fore go ing
war ranty is sub ject to the con di tion that the ap pa ra -
tus, part, or com po nent be prop erly op er ated un der
con di tions of nor mal use, and that reg u lar pe ri odic
main te nance and ser vice be per formed, or re place -
ments made, in ac cor dance with in struc tions pro -
vided by Seller.  The fore go ing war ranty shall not
ap ply to any ap pa ra tus, part, or com po nent that has
been re paired other than by Seller or an au tho rized
rep re sen ta tive of Seller, or in ac cor dance with writ -
ten in struc tions pro vided by Seller; that has been al -
tered by any one other than Seller; or that has been
sub ject to im proper in stal la tion or abuse, mis use,
neg li gence, ac ci dent, or cor ro sion.

Pur chaser’s sole and ex clu sive rem edy un der the
above war ranty is lim ited to, at Seller’s op tion, re pair 
or re place ment of de fec tive parts or com po nents, or
re turn to Pur chaser of the price of the ap pa ra tus.  Any
such ob li ga tion on Seller’s part is sub ject to the fol -
low ing re quire ments: (x) the de fect must be
promptly re ported to Seller; (y) if so ad vised by
Seller, Pur chaser must re turn the part or com po nent
with a state ment of the ob served de fi ciency not later
than seven (7) days af ter the ex pi ra tion date of the
war ranty to the ad dress des ig nated by Seller, dur ing
nor mal busi ness hours, trans por ta tion charges pre -
paid; and (z) upon ex am i na tion by Seller, the part or
com po nent must be found not to com ply with the
above war ranty.  Re turn trip trans por ta tion charges
for the part or com po nent shall be paid by Pur chaser. 
In the event that Seller elects to re fund the pur chase
price, the ap pa ra tus shall be the prop erty of Seller
and shall be promptly shipped to Seller at Seller’s ex -
pense.  This me chan i cal war ranty shall be void and
the ap pa ra tus shall be deemed to be pur chased AS IS
in the event that the en tire pur chase price has not
been paid within thirty (30) days of orig i nal ship ment 
of the ap pa ra tus.

THERE ARE NO EX PRESS OR IM PLIED WAR -
RANTIES THAT EX TEND BE YOND THE WAR -
RANTY HEREINABOVE SET FORTH.  THERE
IS NO WAR RANTY OF MER CHANT ABIL ITY
OR FIT NESS FOR A PAR TIC U LAR PUR POSE
WITH RE SPECT TO THE AP PA RA TUS OR ANY
PART OR COM PO NENT THEREOF, AND NO
WAR RANTY SHALL BE IM PLIED BY LAW.

Items not of Seller’s man u fac ture but re sold by Seller 
are the prod ucts of other man u fac tur ers and their
war ranty, if any, shall ap ply.  THERE ARE NO
WAR RANTIES OF ANY KIND ON PROD UCTS
OF OTHER MAN U FAC TURERS RE SOLD BY
TEMESCAL, EX CEPT THE WAR RANTY OF TI -
TLE, AND NO WAR RANTIES SHALL BE IM -
PLIED BY LAW.  THERE IS NO EX PRESS OR
IM PLIED WAR RANTY OF MER CHANT ABIL -
ITY OR OF FIT NESS FOR A PAR TIC U LAR PUR -
POSE WITH RE SPECT TO PROD UCTS OF
OTHER MAN U FAC TURERS.

PER FOR MANCE WAR RANTY: Seller war rants
that the ap pa ra tus will com ply with the spec i fi ca tions 
set forth in the pur chase or der.  All spec i fi ca tions are
sub ject to the cor rec tions and tol er ances al lowed by
the NEC.  If the pur chase or der ex pressly pro vides
for fac tory test ing to ver ify com pli ance with the
spec i fi ca tions, Pur chaser shall be en ti tled to wit ness
the test ing and the re sults of the test ing.  Upon dem -
on stra tion of com pli ance with the spec i fi ca tions by
fac tory test ing, Seller’s li a bil ity for fail ure to com ply
with the spec i fi ca tions shall ter mi nate.  In the event
that the pur chase or der does not de scribe a com pre -
hen sive test pro gram for dem on stra tion of com pli -
ance with the spec i fi ca tions, Seller’s test pro gram
(which may in cor po rate ex trap o la tion of data or test
re sults based upon sim i lar ity of cri te ria es tab lished
by Seller) shall be used for such pur pose.

If the pur chase or der does not ex pressly pro vide for
fac tory test ing, com pli ance with the spec i fi ca tions
shall be dem on strated by field test ing which shall be
con ducted by Pur chaser at Pur chaser’s ex pense. 
Seller shall have the right to: (a) wit ness the field test -
ing and to ver ify the re sults of such field test ing; (b)
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have free ac cess to all data com piled by Pur chaser in
con nec tion with any field test; and (c) con duct its
own field test at its own ex pense dur ing any four -
teen-day (14-day) con sec u tive pe riod which may be
mu tu ally agreed upon by Seller and Pur chaser; pro -
vided, how ever, that Seller shall have the right to
field test within six (6) months of re ceipt from Pur -
chaser of any no tice of fail ure to com ply with the
spec i fi ca tions.  If com pli ance with the spec i fi ca tions
is to be dem on strated by field test ing, Pur chaser shall 
con duct and com plete all field test ing within sixty
(60) days of the orig i nal ship ment of the ap pa ra tus
and shall promptly no tify Seller of any fail ure to
com ply with the spec i fi ca tions.  Seller shall not be li -
a ble for any fail ure to com ply with the spec i fi ca tions
dem on strated by field test ing un less it re ceives no -
tice thereof within sixty-seven (67) days of the date
of orig i nal ship ment of the ap pa ra tus.

In the event that fac tory test ing or field test ing does
not dem on strate com pli ance with the spec i fi ca tions,
Pur chaser’s sole and ex clu sive rem edy un der the
above war ranty is lim ited to, at Seller’s op tion, re pair 
or re place ment of de fec tive parts or com po nents or
re turn to Pur chaser of the pur chase price of the ap pa -
ra tus.  In the event that Seller elects to re fund the pur -
chase price, the ap pa ra tus shall be the prop erty of
Seller.

Any ob li ga tions on Seller’s part un der this per for -
mance war ranty are sub ject to the fol low ing re quire -
ments: (x) the na ture of the fail ure of the ap pa ra tus to
com ply with the spec i fi ca tions must be promptly re -
ported to Seller in writ ing; (y) if the ap pa ra tus has
been de liv ered and field tested, Pur chaser must re -
turn the ap pa ra tus or any part or com po nent to Seller
upon its re quest, not later than sixty-seven (67) days
af ter ini tial ship ment to Pur chaser, to the ad dress des -
ig nated by Seller, dur ing nor mal busi ness hours,
trans por ta tion charges pre paid; and (z) upon ex am i -
na tion and test ing by Seller, the ap pa ra tus must be
found not to com ply with the spec i fi ca tions.  Re turn
trip trans por ta tion charges for the ap pa ra tus or any
part or com po nent shall be paid by Pur chaser.  This
per for mance war ranty shall be void and the ap pa ra -
tus shall be deemed to be pur chased AS IS in the
event that the en tire pur chase price has not been paid
within thirty (30) days of orig i nal ship ment of the ap -
pa ra tus.

THERE ARE NO EX PRESS OR IM PLIED WAR -
RANTIES THAT EX TEND BE YOND THE WAR -
RANTY HEREINABOVE SET FORTH.  THERE
IS NO WAR RANTY OF MER CHANT ABIL ITY
OR FIT NESS FOR A PAR TIC U LAR PUR POSE
WITH RE SPECT TO THE AP PA RA TUS OR ANY
PART OR COM PO NENT THEREOF, AND NO
WAR RANTY SHALL BE IM PLIED BY LAW.

DIS CLAIMER OF LI A BIL ITY: IN NO EVENT
SHALL SELLER BE LI A BLE FOR DI RECT, IN -
DI RECT, SPE CIAL, IN CI DEN TAL, OR CON SE -
QUEN TIAL DAM AGES ARISING FROM ANY
SOURCE such as, but not lim ited to, the man u fac -
ture, use, de liv ery (in clud ing late de liv ery), or trans -
por ta tion of any ap pa ra tus, part, or com po nent sold
to Pur chaser, whether such dam ages are caused by
Seller’s neg li gence or oth er wise.  With out lim it ing
the gen er al ity of the fore go ing sen tence, Seller shall
not be li a ble for: the cost of cap i tal; the cost of sub sti -
tute ap pa ra tus, ser vices, re pairs, com po nents, or
parts; loss of profit or rev e nue; the cost of power,
whether pur chased or pro duced by the con sumer
thereof; loss of use of the ap pa ra tus or any part
thereof, or of any other prop erty owned by Pur -
chaser; claims or costs of Pur chaser’s cus tom ers; in -
jury to per sons, or death; or dam ages to any prop erty.  
In the event that any lim ited war ranty or dis claimer
of li a bil ity is found to be un law ful or in ap pli ca ble, or
to have failed of its es sen tial pur pose, Seller’s li a bil -
ity shall be lim ited to the amount paid by Pur chaser
for the ap pa ra tus.
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SAFETY IN STRUC TIONS FOR OP ER ATING AND SER VICE PER SON NEL

Op er a tors and ser vice per son nel should al ways wear safety glasses.  Op er a tors shall not en ter ar eas in tended
for ser vice ac cess only.  Only ex pe ri enced ser vice per son nel should en ter such ar eas, and only af ter tak ing the
pre lim i nary pre cau tions de scribed in para graphs 1 through 6 be low. 

DANGER
Po ten tially le thal volt ages may ex ist within this sys tem, even with the main power switched off.  Ser vice
should only be at tempted by qual i fied per son nel.  Fail ure to ob serve all safety pre cau tions can re sult in
per sonal in jury.

Ob serve the pre cau tions de scribed be low when ser vic ing this sys tem, es pe cially when ser vic ing com po nents
where high volt ages might be pres ent. 

1 Be fore ser vic ing or op er at ing this equip ment, read all the com po nent man u als sup plied with the sys tem,
pay ing spe cial at ten tion to safety in struc tions. 

2 Post HIGH VOLT AGE WARNING signs in con spic u ous lo ca tions within the ser vice area. 

3 Re move rings, watches, brace lets, and any other metal jew elry be fore work ing around high volt age. 

4 DO NOT WORK ALONE! 

5 Be sure that all equip ment is con nected to a power re cep ta cle hav ing the cor rect po lar ity and ground ing,
as pre scribed by the lo cal elec tri cal codes.  Re fer to the power sup ply por tion of the doc u men ta tion to de -
ter mine the proper elec tri cal ground for high-volt age com po nents. 

6 Be fore ser vic ing any high-volt age com po nent, switch off the elec tri cal power at the com po nent’s main
power switch.  This switch should have a lock out fea ture.  Lock the power off and keep the key with you
while you are work ing on the equip ment. 

7 Cer tain elec tri cal parts (e.g., elec tro lytic ca pac i tors) hold a le thal volt age even af ter the power is switched  
off.  Be fore en ter ing any ser vice area, use a ground ing hook to short out such parts.  Be sure that these
parts are dis charged be fore start ing any re pairs. 

8 DO NOT touch high-volt age leads un less power is off and a ground ing hook is con nected to the parts to
be ser viced. 

9 The high-volt age com po nents of the sys tem should be equipped with elec tri cal in ter locks to pro tect per -
son nel from in jury.  DO NOT AT TEMPT TO DE FEAT, OVER RIDE, OR BY PASS THESE PRO TEC -
TIVE DE VICES!

10 Never leave loose ends on high-volt age con nec tions.

11 Ob serve the fol low ing warn ing if the sys tem em ploys Ra dio Fre quency (RF) power.

DANGER
RF ra di a tion-even at mod est power lev els-can cause se ri ous in jury.  If any of the RF com po nents (e.g.,
the RF power sup ply, the RF match ing net work, or the RF elec trodes or shield ing in side the prod uct
cham ber) are moved or changed in any way, the RF en ergy may be ra di ated out side the equip ment. 
Mon i tor the equip ment to as sure that ex ter nal RF ra di a tion is be low the lev els pre scribed by any and
all ap pli ca ble safety codes.
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Spe cial Amend ment for United King dom Users
All Elec tri cal Power Sources:  Safety Pre cau tions

Only au tho rized per son nel should be per mit ted to carry out work on this sys tem.

Prior to any ser vic ing, ground ing hooks should be used to short out all high-volt age parts and con duc tors in
both the vac uum sys tem and the high-volt age power sup ply.  Screens pro tect ing ex tra-high-volt age con duc -
tors should be re moved only if ap pro pri ate ac tion has been taken to en sure that ex tra-high-volt age con duc tors
are dead and can not be re-en er gized in ad ver tently.

In ad di tion, all per son nel should be aware of:

1 the Elec tric ity (Fac tories Act) Spe cial Reg u la tions (1908 and 1944), in par tic u lar, Reg u la tions 18(d) and
28 of the 1980 Reg u la tions, as amended; and

2 the em ployer’s re spon si bil ity to set up suit able sys tems to safe guard the health and safety of em ploy ees,
ac cord ing to the Health & Safety at Work etc. Act (1974). 
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USER RE SPON SI BIL ITY

This equip ment will per form in ac cor dance with the in struc tions and in for ma tion con tained in the user’s man -
ual and its ref er enced doc u ments when such equip ment is in stalled, op er ated, and main tained in com pli ance
with such in struc tions.  The equip ment must be checked pe ri od i cally.  De fec tive equip ment shall not be used.  
Parts that are bro ken, miss ing, plainly worn, dis torted, or con tam i nated, shall be re placed im me di ately. 
Should such re pair or re place ment be come nec es sary,  a tele phonic or writ ten re quest for ser vice should be
made to Temescal.

The equip ment, or any of its parts, shall not be al tered with out the prior writ ten ap proval of Temescal. The
user and/or pur chaser of this equip ment shall have the sole re spon si bil ity for any mal func tion which re sults
from im proper use, faulty main te nance, dam age, im proper re pair, or al ter ation by any party other than
Temescal.
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HEALTH HAZ ARD

The con den sates de pos ited on the tank walls of a vac uum sys tem are gen er ally in the form of ex tremely fine
par ti cles. The na ture, as well as the form, of the ma te ri als pose the fol low ing po ten tial health haz ards: 

a) In haling fine par ti cles (pow der) may cause dam age to the lungs. To help pre vent this, wear a pro tec -
tive res pi ra tor mask with fine fil ter that has been ap proved by the Na tional In sti tute for Oc cu pa tional
Safety and Health (NIOSH) and the fed eral Mine Safety and Health Ad min is tra tion (MSHA). 

b) Some sub stances are toxic and in hal ing them should be avoided. Take steps to as cer tain whether or
not the ma te rial be ing de pos ited is a known toxic sub stance. Re fer to the Ma te rial Safety Data
Sheet(s) cov er ing the evaporant(s) in ques tion.

c) Cer tain pow ders (ti ta nium, for in stance) can cause flash fires when ex posed to ox y gen or other ox i -
diz ers. There fore, when open ing the cham ber door af ter a de po si tion cy cle, ex er cise ex treme cau tion
and al low time for the coat ing sur face to ox i dize. Break age of some of the more re ac tive con den sates
may be haz ard ous, even when the above pre cau tions are ob served. In this sit u a tion, fire-pro tec tive
cloth ing should be worn.



SEC TION 1
DESCRIPTION AND SPECIFICATIONS

1.1 SECTION OVER VIEW

This sec tion pro vides a gen eral de scrip tion of the STIH-270-2PT source, de tailed spec i fi ca tions for the prod uct, 
and in for ma tion about the avail able ac ces so ries. Sec tion 1.2 de scribes the items that should be found in the ship -
ping con tainer, both for guns shipped fully as sem bled and for guns shipped as a base unit plus com po nents. Sec -
tion 1.3 pro vides a gen eral prod uct de scrip tion, along with in for ma tion on or der ing ad di tional cru ci bles for this
con vert ible source. Sec tion 1.4 con tains the gun’s spec i fi ca tions, in clud ing de tailed di mensioned draw ings, and 
sec tion 1.5 pro vides in for ma tion about the ac ces so ries that are avail able from Temescal to sup port the prod uct.
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1.2 UNPACKING
Re move the source from its ship ping con tainer. While un pack ing, check the com po nents in the con tainer
against the pack ing list. Any dis crep ancy be tween the parts list and the ac tual parts re ceived should be re -
ported to Temescal rep re sen ta tives. In spect all parts for pos si ble dam age in ship ping and ver ify that the gun is
in good work ing or der be fore dis pos ing of its pack ag ing. If you dis cover that the source has been dam aged in
ship ment, re port the dam age im me di ately to the car rier and to the Temescal Ser vice De part ment.

NOTE
To minimize vacuum system contamination, always wear rubber
gloves or lint-free linen gloves when handling the source, any of its
parts, or any other component that will be used in the vacuum
chamber.

The PopTop SuperSource2 can be pur chased ei ther fully as sem bled or as a kit con tain ing a base unit plus the
parts re quired to make up a com plete source. If you have pur chased a fully as sem bled source, the ship ping
con tainer should con tain the as sem bled source plus the fol low ing items:

• two shunt bars
• one spare parts kit (PN 0627-3050-0) for the source
• one 7/64" Al len driver with spe cially ma chined sleeve
• one 10-24 × 1" × ¾" stain less steel thumb screw

If you have pur chased a kit with a base unit plus com po nents, the ship ping con tainer should con tain the items
listed above plus the fol low ing:

• one base unit (i.e., a side- or bot tom-drive source mi nus cru ci ble, cru ci ble cover, and emit ter) 
• one cru ci ble 
• one cru ci ble cover
• one emit ter as sem bly
• one spare parts kit for the emit ter as sem bly

The avail able kits cover all com bi na tions of drive styles (i.e, side drive or bot tom drive), cru ci bles, and emit -
ter as sem blies.

NOTE
Base units as well as fully assembled guns ship with anti-cross-
contamination inserts for both four- and six-pocket crucibles,
regardless of which type of crucible is supplied as part of a
particular order. The smaller, nearly cube-shaped copper inserts
(PN 0715-8173-1) are for use with four-pocket crucibles, crucibles
with one banana-shaped pocket, and continuous-trough evaporant
carousels. The longer, arc-shaped inserts (PN 0715-8173-2) are for
use with six-pocket crucibles. Take care not to lose or damage the
‘extra’ inserts (i.e., the set that is not for use with the crucible you
will be using initially). You will need these inserts should you switch
from four- to six-pocket operation or vice versa. 

Description and Specifications
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1.3 PRODUCT DESCRIPTION

Gen eral Char ac ter is tics
The STIH-270-2PT be longs to Temescal’s SuperSource2 line of tur ret sources, which of fer en hanced ver sa -
til ity, con ve nience, and de pend abil ity in ap pli ca tions rang ing from op ti cal and mi cro elec tronic pro duc tion to
spe cial ized R&D coat ing. These en hance ments re sult largely from the source’s key fea ture, the ver ti cal trans -
la tion cover that pre vents the cru ci ble from seiz ing dur ing ro ta tion and blocks cross-contamination be tween
the pock ets dur ing op er a tion. Also, the easy re moval of its cru ci ble cover and cru ci ble is an other im por tant
fea ture (see Fig ure 1-1). Re moving the cru ci ble cover makes it easy to thor oughly clean the cru ci ble and ad ja -
cent struc tures, par tic u larly the cut-out above the ex posed pocket. On con ven tional tur ret sources, it can be
dif fi cult to re move de pos ited evaporant along this cut-out with out risk ing cross-contamination. Cru ci ble
cover re moval makes it easy to clean this cut-out quickly and with no risk of cross-contamination. To fur ther
speed the re sump tion of pro duc tion, many us ers keep a clean cover handy and sim ply re place the used cover
with the clean one. The used cover can then be sent to a main te nance area for thor ough clean ing and
glass-bead hon ing.

Description and Specifications
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Figure 1-1. STIH-270-2PT source viewed from the top
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Re moving the cru ci ble cover re quires only rais ing the cover and re mov ing the cover’s three mount ing
screws. It is not nec es sary to blow the cool ing wa ter out of the source be fore re mov ing the cover. Once the
cover is off, cru ci ble re moval is rel a tively easy, though this op er a tion does ne ces si tate blow ing out the
source’s wa ter chan nels. If de sired, the cru ci ble can be im me di ately re placed with a cru ci ble of a dif fer ent
con fig u ra tion. This easy con ver ti bility makes the PopTop SuperSource2 the most ver sa tile source in its class.

Prin ci pal Fea tures

Mag netic Beam De flec tion
The source’s main mag netic field is pro duced by a per ma nent mag net mounted at the rear of the source. Mod -
ified by the two pole pieces that form the sides of the source, this mag netic field bends the elec tron beam
through its 270° arc and di rects it into the ex posed pocket.  Within the scale of the pocket, the po si tion of the
beam can be more pre cisely con trolled by fields gen er ated by a set of elec tro mag netic de flec tion coils
mounted in the front end of the source. These fields also af fect the beam’s shape and con cen tra tion, which are
fur ther in flu enced by two sets of ad just able pole piece ex ten sions. One set of these ex ten sions is mounted on
top of the source, while the other ex tends in side the body of its coil hous ing. 

Emit ter As sem bly
The elec tron beam is gen er ated by the emit ter as sem bly mounted at the front of the source. The pri mary func -
tional parts of the emit ter are an elec tron-emitting fil a ment and a beam for mer. The fil a ment is eas ily re -
placed, and the en tire emit ter can be quickly dis as sem bled for clean ing.

A fil a ment should last for 100-plus hours of op er at ing time when the source is used for evap o rat ing met als.
Shorter fil a ment life times can be ex pected when the unit is used for evap o rat ing di elec tric ma te ri als, as such
pro cesses cre ate an area of lo cal ized high pres sure near the fil a ment. For all other ap pli ca tions, short fil a ment

Description and Specifications
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Figure 1-2. STIH-270-2PT source viewed from the front
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life is at trib ut able to two causes. The first and most com mon is im proper in stal la tion of the fil a ment. The sec -
ond is in cor rect use of a de po si tion-rate con trol ler. The per son set ting up the pro cess pa ram e ters must en sure
that the max i mum sig nal out put by the rate con trol ler will never drive the source be yond its max i mum rat ing
of 10 kW. If the rate-request sig nal re mains too high for too long, the fil a ment can burn out as a re sult of ex -
cess power.

High-Performance Emit ter
The op tional high-performance emit ter as sem bly is de signed to im prove de pend abil ity, coat ing uni for mity,
and run-to-run re peat abil ity. With its thicker-gauge fil a ment, this new emit ter of fers fil a ment life times two to
three times as long as those of con ven tional emit ters. In ad di tion, the new de sign im proves the po si tional sta -
bil ity of the fil a ment, the beam for mer, and the an ode. These im prove ments, in turn, en hance the sta bil ity of
beam op tics and re duce the pos si bil ity of an ode-beam for mer con tact, which can short out the emit ter. The net 
ben e fits for the user are im proved uni for mity and re li abil ity.

Drive As sem bly
The source is de signed so that when one pocket is in the ‘home’ po si tion, the oth ers are shielded by the cru ci -
ble cover. A ring gear fixed to the bot tom of the cru ci ble mount ing flange mates with the gear on the end of the 
drive shaft, whose other end ac cepts a me chan i cal cou pling. On the side-drive model, this end of the drive
shaft ex tends hor i zon tally from the hous ing. On the bot tom-drive model, the drive shaft ex tends to ward the
source’s base plate. On both mod els, one turn of the drive shaft pro duces one-quarter turn of the cru ci ble.

Cooling Sys tem
Wa ter cir cu lates through chan nels in the base plate and the coil hous ing to en sure ad e quate cool ing dur ing op -
er a tion. The SuperSource2 pro vides im prove ments in the wa ter chan nel that en hance the di rect cru ci ble cool -
ing that has al ways been a fea ture of Temescal SuperSources. The wa ter in let and out let are lo cated on the rear 
of the source.

Spare Parts Kit 
The spare parts kit (PN 0627-3050-0) for the source con tains ex tra 6-32 socket-head screws as well as re -
place ments for O-rings and the gun’s sin gle quad ring.

Description and Specifications
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Or der ing Ad di tional Cru ci bles
The ta ble be low lists the part num bers for the cru ci bles and cru ci ble cov ers cur rently avail able for the
STIH-270-2PT.

FOUR-POCKET CRU CI BLES

DE SCRIP TION PART NO.

four 15-cc pock ets 0715-8444-0

four 25-cc pock ets 0715-8454-0

two 7-cc pock ets + two 15-cc pock ets 0715-8464-0

two 15-cc pock ets + two 25-cc pock ets 0715-8494-0

three 15-cc pock ets + one 25-cc pock ets 0715-8484-0

three 25-cc pock ets + one 15-cc pocket 0715-8244-0

one 7-cc pocket + one 15-cc pocket + two 25-cc pock ets 0715-8474-0

SIX-POCKET CRU CI BLES

DE SCRIP TION PART NO.

six 7-cc pock ets 0715-8514-0

six 15-cc pock ets 0715-8504-0

three 7-cc pock ets + three 15-cc pock ets 0715-8524-0

CRU CI BLE COVERS

DE SCRIP TION PART NO.

Cover for use with 4-pocket cru ci bles 0627-8144-1

Cover for use with 6-pocket cru ci bles 0627-4854-1

Description and Specifications
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1.4 SPECIFICATIONS
Di men sions See draw ings

Weight 40.4 lbs. (18.3 kg)

Ro ta tion torque 10 in.•lbs. (11.5 kg•cm)

Max i mum bakeout tem per a ture 302° F (150° C)

Max i mum power 10 kW

Ac cel er a tion volt age 4-10 kV

Op er ating pres sure range
Max i mum 5 × 10-4 torr (6.7 ×10-4 mbar)

Min i mum 1 × 10-8 torr (1.33 × 10-8 mbar)

Evap o ra tion rate 25,000 Å/min. of Alu mi num at a source-to-substrate dis tance of 
10 inches (254 mm) 

Beam char ac ter is tics
De flec tion 270°

Range of spot size/shape From tight oval beam to dif fuse ob long beam

Sweep ca pa bil ity Lon gi tu di nal and lat eral when op er ated with a sweep con trol ler

In stal la tion re quire ments
Power

Fil a ment cur rent 70 A at 12 V ac
Emis sion cur rent 0-1.5 A at 4-10 kV dc (10 kW max.)

Cooling wa ter

Max. Tem per a ture 68° F (20° C)
Flow rate 3.0 gpm (0.19 li ter/sec)
Max. in let pres sure 100 psi (6890 mbar)
Min. pres sure dif fer en tial 50 psi (3445 mbar)

Feedthroughs 2 high-volt age feedthroughs rated for 12 kV at 70 A
1 oc tal feedthrough rated for 600 V at 15 A per lead
1 air/wa ter feed-through with two 3/8" (9.5-mm) OD wa ter tubes and

    three 1/8" (3.18-mm) OD air tubes
1 ro tary-mo tion feedthrough with a 1/4-in. (6.4-mm) di am e ter shaft

Description and Specifications
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Figure 1-3.Dimensions of STIH-270-2PT source - top, side, and front views



1.5 ACCESSORIES

Feedthroughs
The feedthroughs de scribed be low are re quired for in stal la tion of the PopTop SuperSource2.

1. The high-cur rent oc tal feedthrough, which pro vides the con duit from at mo sphere to vac uum
for the de flec tion coil cur rent. 

The or der ing num ber for the oc tal feedthrough is:

1"-dia. O-ring-sealed oc tal 6047-5808-0

2. Two high-voltage feedthroughs, which pro vide the con duit from at mo sphere to vac uum for
the power sup plied to the emit ter as sem bly.

The or der ing num bers for high-voltage feedthroughs are:

1"-dia. O-ring-sealed HV feedthrough 0715-9033-0

3. One air/water feedthrough, which pro vides the con duit from at mo sphere to vac uum for the
source’s cool ing wa ter and pneu matic cyl in der. It is O-ring sealed (PN 0629-0780-2). An
ad just able flow switch is pro vided. The max i mum pres sure rat ing is 100 psig (7.0 kg/cm2).

4. One ro tary-motion feedthrough (PN 9999-0013-1). The ro tary drive con nected to this
ferrofluid-type feedthrough can be ei ther man u ally op er ated or mo tor driven. Note that even
with a man u ally ro tated source, an ex ter nal in dex ing mech a nism is re quired to raise and
lower the cover in addition to en sure that the cru ci ble can re li ably be po si tioned with a
pocket in the cor rect ‘home’ or evap o ra tion po si tion.

Tur ret In dexer Con trol ler
Temescal’s TRC-3460 tur ret in dexer con trol ler (PN 0040-9380-0) fea tures man ual and au to matic pocket se -
lec tion, for ward and re verse ro ta tion, and elec tronic phase ad just ment via its front panel. The TRC-3460 can
be con fig ured for use with a wide va ri ety of cru ci bles, in clud ing 4-,  6-, and 8-pocket cru ci bles, cru ci bles with
var i ous com bi na tions of cir cu lar pock ets and ba nana-shaped troughs, and con tin u ous-trough evaporant
carou sels.

Beam Sweep Con trol ler
The Temescal SS64 (PN 0611-8570-0) is a pro gram ma ble beam sweep con trol ler that is com pat i ble with all
Temescal e-beam sources. The unit’s pro pri etary Win dows-based soft ware en ables us ers to sim u late and
mod ify beam sweep pro grams on a PC be fore down loading them to the SS64. Al ter na tively, us ers can em -
ploy a hand-held re mote con trol box to mod ify sweep pro grams in real time. Vari able sweep pro gram pa ram -
e ters in clude am pli tude, fre quency, po si tion and off set, emis sion cur rent, and wave form. Four wave forms
(sine, tri an gle, sawtooth, and clipped) are pre de fined and preloaded in the unit, which pro vides for an ad di -
tional, ar bi trary, user-de fined wave form. The SS64 can store up to 64 user-de fined sweep pro grams, while a
vir tu ally un lim ited num ber of such pro grams can be stored on PC-based com puter me dia.

De po si tion Shut ter Kit
A com plete de po si tion shut ter kit (PN 0413-4313-0) is avail able from Temescal. This kit in cludes the shut ter
ac tu a tor mech a nism, and a ro tary-motion feedthrough for the shut ter drive. Nu mer ous com bi na tions of shut -
ters and shut ter arms are avail able. Con tact Temescal Sales for as sis tance in or der ing these items.

Description and Specifications
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Dual Shut ter Con trol ler
Con trol units de signed to con trol ei ther one or two shut ters are avail able from Temescal. For the sin -
gle-shutter con trol ler, or der PN 0611-4810-0. For the dual-shutter con trol ler, or der PN 0611-4810-1.

Cru ci ble Liners
The op tional cru ci ble lin ers avail able from Temescal in crease evap o ra tion rates by re duc ing heat trans fer be -
tween the evaporant and the wa ter-cooled cru ci ble. They also al low par tic u late-free pocket re plen ish ment
and re duce the risk of cross-contamination when one ma te rial re places an other in a given pocket. Liners are
avail able in the fol low ing ma te ri als:

1. Mo lyb de num. These are high-strength in serts ma chined from solid-rod mo lyb de num. When con -
sid er ing the use of these lin ers, us ers should be aware that some met als al loy with mo lyb de num.

2. Tung sten. In most re spects, tung sten lin ers are suit able for the same range of ap pli ca tions as
mo lyb de num lin ers, The one sig nif i cant dif fer ence is that tung sten has a higher melt ing point
than mo lyb de num.

3. Graph ite. These lin ers are ma chined from ATJ-grade solid-rod graph ite. Ma te rials such as
pure gold, sil ver, and cop per do not al loy with graph ite and are eas ily re moved from the in sert.

4. POCO graph ite. Liners made of this ma te rial are ef fec tive in alu mi num evap o ra tion pro -
cesses. Their use im pedes the for ma tion of alu mi num car bide. 

For in for ma tion on avail able sizes and or der ing num bers, con sult the cur rent Temescal price list.

Description and Specifications
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SECTION 2
INSTALLATION

2.1 SEC TION OVERVIEW
This sec tion pro vides the in for ma tion re quired for source in stal la tion. Sec tion 2.2 lists the in stal la tion re -
quire ments. Sec tion 2.3 de scribes the pro ce dures for in stall ing a STIH-270-2PT alone on a source tray, and
sec tion 2.4 pro vides ad di tional in struc tions to be fol lowed when the source is in stalled next to an other source
on one source tray.

NOTE
Read the following specifications and instructions carefully before
installing the source. The installation procedures and safety
precautions described below are very specific, and must be adhered
to closely. Taking a casual attitude toward any of these measures
may result in inefficient or unsafe source operation. Bear in mind
that the source is powered by a high-voltage power supply with its
own installation and safety requirements. Consult the power
supply’s manual for additional information relating to source
installation and interconnection, paying particular attention to
instructions concerning interlocks.
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2.2 IN STAL LA TION REQUIREMENTS

Feedthroughs
The feedthroughs listed be low are re quired for in stal la tion of the source. They are avail able from Temescal.
See sec tion 1.4 for de scrip tions and or der ing num bers.

• One air/wa ter feedthrough
• One oc tal feedthroughs rated for 6 A at 600 V 
• Two high-volt age feedthroughs rated for 1.5 A at 12 kV dc and 70 A at 12 V ac
• One ro tary-mo tion feedthrough.

Ad di tional Com po nents
• Tubing for con nect ing the wa ter feedthrough to the source. Use 3/8" (9.5 mm) OD tub ing made of

type-304 stain less steel or cop per.
• Tubing for con nect ing the air lines to the pneu matic cyl in der. Use 1/8” (3.18-mm) tub ing made of

Type 304 stain less steel.
• Two 3/8" OD rub ber fer rule fit tings. These at tach to the wa ter feedthrough’s at mo sphere-side tub ing and

can be re moved from the tub ing with out dam ag ing it. (Avail able from Temescal; or der PN 3763-6809-0.)
• Two 3/8" OD barbed con nec tors, which con nect to the ex ter nal wa ter sup ply and re turn hoses. (Avail -

able from Temescal; or der PN 3780-3088-6.)
• Two 45° × 3/8" NPT flare con nec tors. Each of these at ta ches to a rub ber fer rule fit ting on one end and

to a barbed hose con nec tor on the other. (Avail able from Temescal; or der PN 3770-4964-0.)
• An air in stal la tion kit (avail able from Temescal, or der PN 0627-3010-0)
• #16-AWG Kapton wire to con nect the oc tal feedthrough to the de flec tion coil. (Avail able from

Temescal; or der PN 6342-1916-1.)
• High-tem per a ture lugs for con nect ing the Kapton wire to the ter mi nals on the de flec tion coil. (Avail -

able from Temescal; or der PN 6044-0359-0.)
• Bare #6-AWG flex i ble cop per wire for con nect ing the high-volt age feedthroughs to the emit ter as -

sem bly. Ready-made fil a ment leads, com plete with ter mi na tion hard ware on both ends, are sup plied
with the source.

• High-volt age ca ble for con nect ing the at mo sphere side of the high-volt age feedthrough to the gun fil a -
ment trans former. This ca bling is gen er ally sup plied with the elec tron-beam power sup ply. For us ers
who do not have this highly spe cial ized ca ble on-hand, a com plete ca ble as sem bly is avail able from
Temescal (or der PN 0040-8140-0). This as sem bly in cludes ap pro pri ate ter mi na tion hard ware on both
ends of the ca ble and con nec tors and brack ets for se cur ing the ends of the ca ble.

• A sys tem for ro tat ing the cru ci ble. For man ual-drive sys tems, this sys tem will in clude a mech a nism for 
ro tat ing the cru ci ble, a means of in dex ing this mech a nism to the cor rect evap o ra tion or `home’ po si -
tion for the ex posed pocket, and hard ware for con nect ing the in dex/drive mech a nism to the at mo -
sphere side of the ro tary-mo tion feedthrough. For au to mated in dex ing, Temescal’s TRC-3460 Tur ret
In dexer Con trol ler is rec om mended. For best re sults with ei ther man ual or au to mated tur ret drive, use
flex i ble cou plings (PN 9015-0121-1) when mak ing con nec tions to both ends of the ro tary-mo tion
feedthrough.

Installation
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DANGER: HIGH VOLT AGE
On manually driven systems, the knob or crank for rotating the
source must NOT be mounted in a position that would place an
operator in proximity to any high-voltage component. Injuries
resulting from high-voltage shocks can be extremely severe, even
lethal.

• A wa ter-flow switch that can be con nected to the gun wa ter in ter lock on the e-beam power sup ply.
This switch should be set up so that the in ter lock is made only as long as the wa ter pres sure re mains
above 3.0 gal lons per min ute (gpm). A suit able wa ter-flow switch is in cluded with the Temescal’s
air/wa ter feedthrough kit when that feedthrough is or dered un der PN 0629-0780-2.

• A pres sure in ter lock that will pre vent the high volt age and the fil a ment cur rent from be ing on when the
vac uum cham ber’s pres sure is higher than 5 × 10-4 torr.

Op tional Ac ces sories
The fol low ing items may be re quired for op er a tion of the source, de pend ing on the ap pli ca tion and on other
in stal la tion de tails.

• Any ad di tional in ter lock switches deemed nec es sary or de sir able by the user.
• A source shut ter as sem bly, con sist ing of a shut ter arm and a shut ter, plus a ro tary-mo tion feedthrough

for the shut ter drive, a shut ter ac tu a tor mech a nism, and a shut ter con trol ler. (See Sec tion 1 for or der ing
num bers.)

• Some form of shield ing to pre vent loose ma te rial in the vac uum cham ber from com ing into con tact
with high-volt age com po nents. Over a pe riod of time, evaporant ma te rial ac cu mu lates on the in ner
sur faces of the cham ber. As this ma te rial flakes off, some of it will fall onto high-volt age com po nents
un less they are shielded, re sult ing in se vere arc ing. The pref er a ble so lu tion is to in stall full de bris
shields, which fit tightly around the top of the source and ex tend to the cham ber walls. If your sys tem
will not have full de bris shields, then it is es sen tial to in stall a smaller shield like that shown in Fig ure
2-2 over the high-volt age leads.

• A shield for sec ond ary elec trons. When the source is used to evap o rate ma te ri als with high atomic
weights, such as tung sten or gold, nu mer ous elec trons may bounce off the evaporant pool and be de -
flected over the rear of the gun. These elec trons, which are known as sec ond ary elec trons, may strike
the wa ter lines or the nearby cham ber wall, dam ag ing ei ther or both over time. If your ap pli ca tion en -
tails this haz ard, a cop per shield should be mounted so that it ex tends above the rear of the source.

• A mag netic shield, if two sources are be ing in stalled on one source tray. The pur pose of this shield is to
pre vent mu tual mag netic in ter fer ence be tween the two sources. It should be made of thin sheets of
mumetal and stain less steel loosely bolted to gether. Fig ures 2-5 and 2-6 il lus trate two meth ods of in -
stall ing such a shield.

Source Cooling Wa ter
Cooling wa ter at 20°C must be sup plied to the source at a min i mum rate of 3.0 gpm.

CAU TION
Inadequate water flow may result in severe damage to the crucible.
Damage resulting from an inadequate supply of cooling water is not
covered by the gun’s warranty.
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Elec tri cal Power
To pro duce an elec tron beam, the source must be pow ered by an elec tron-beam power sup ply ca pa ble of pro -
vid ing up to 35 A of fil a ment cur rent at 12 V ac and up to 1.5 A of emis sion cur rent at 4-10 kV dc (10 kW
max.). A sep a rate cir cuit must sup ply up to 4 A ac at 13 V ac to the gun’s de flec tion coils. On sys tems with out
beam sweep con trol, this power is sup plied by the e-beam power sup ply. If beam-sweep con trol is de sired, the 
de flec tion coil cur rent must be sup plied by a beam sweep con trol ler.
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2.3 IN STAL LA TION PROCEDURE
Fol low the pro ce dures de scribed be low and re fer to Fig ure 2-1 in in stall ing the source.

NOTE
The source should be mounted ONLY on a source tray made of
type-304 stainless steel or some other nonmagnetic material.
Mounting the source on a magnetic material will severely distort the
source’s magnetic field.

Pro ce dure 1: Lay Out the Source Tray
First de ter mine the gun’s pre cise mount ing po si tion on the source tray. The op ti mal lo ca tion de pends on sev -
eral fac tors: 

• Both bot tom- and side drive guns must be mounted with ad e quate space avail able for the pneu matic
cyl in der and spi der plate to func tion.

• The ex posed pocket must be po si tioned cor rectly with re spect to the sys tem’s sub strate fixturing.
• The op er a tor must have a clear view of the ex posed pocket through the viewport. On sys tems with de -

po si tion shut ters, the viewport must be low enough to al low a clear line of sight be neath the shut ter. On 
such sys tems, pro vid ing a clear line of sight over the raised cru ci ble cover will re quire po si tion ing the
source with its front end point ing from 30° to 60° away from the viewport. On sys tems with out de po si -
tion shut ters, the viewport can be mounted as high as de sired, so the source can be po si tioned at al most
any an gle with re spect to the viewport. How ever, for safety rea sons, the source should never be
mounted so that ei ther its front or rear end faces a viewport.

DANGER
Do NOT mount the source so that the viewport is either directly in
front of the source or directly behind it. Under certain conditions, the
full-strength electron beam can be directed toward those areas. The
result could be severe injury to anyone looking through the viewport.

• The top is down switch must be ad justed so that the switch changes state when the cover is down, fully
seated on the coil hous ing.

• There are ad di tional re quire ments if two sources are to be in stalled on one source tray. See sec tion 2.4
for a de scrip tion of these re quire ments.

Next de ter mine where the feedthroughs will be mounted, as their place ment de pends on where the source is
mounted. The air/wa ter feedthrough should be some where be hind the source. The high-volt age feedthroughs
should be mounted be side each other some where in front of the source, or per haps slightly off to one side, as
shown in Fig ure 2-1. The oc tal feedthrough should be mounted off to the other side of the source, ide ally as far
from the high-volt age feedthroughs as pos si ble. Do NOT mount all three elec tri cal feedthroughs in front of the
source, with the oc tal feedthrough po si tioned be tween the two high-volt age feedthroughs. This mount ing ar -
range ment makes it im pos si ble to iso late the coil-cur rent leads from the ef fects of the high-volt age. It is crit i cal
to pro vide this pro tec tion for the de flec tion coil leads. This can be ac com plished sim ply by mount ing the oc tal
so that the de flec tion coil leads run along the lower lip of the coil shield and to ward the side of the gun op po site
the high-volt age feedthroughs, as shown in Fig ure 2-1. With the leads routed this way, the coil shield pro vides
ad e quate iso la tion from the high volt age. If the coil shield can not be used to pro vide the re quired iso la tion, it will 
be nec es sary to in stall a stain less steel high-volt age shield like the one shown in Fig ure 2-2. 
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Figure 2-1. Installation Details
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Figure 2-2. Correct placement of high-voltage shielding

CAU TION
It is critical to isolate the coil-current leads from the effects of the high 
voltage. If adequate isolation is not provided for these leads, the
probable results included erratic beam position control and damage to 
other system components. Beam sweep controllers are particularly
vulnerable to the effects of high-voltage interference and arcing.

Installation
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The ro tary-mo tion feedthrough must be lo cated rather pre cisely with re spect to source lo ca tion. In side-drive
in stal la tions, the ro tary feedthrough is ide ally mounted in a straight line with the gun’s drive shaft. Since this
is dif fi cult to achieve with pre ci sion in prac tice, the cou pling and shaft ex ten sion used must pro vide enough
flex i bil ity to com pen sate for what ever de gree of mis align ment ex ists be tween the feedthrough and the gun’s
drive shaft. For this rea son, the use of a flex i ble drive shaft ex ten sion and flex i ble cou pling PN 9015-0121-0
is rec om mended. Side-drive and bot tom-drive guns must be mounted on stand-offs at least 2.5" high to pro -
vide clear ance for the ro tary-mo tion feedthrough and cou pling. On bot tom-drive guns, this clear ance is also
re quired for the poptop mech a nism. The ad di tional height of the source may af fect the po si tion ing of sub -
strate fixturing, viewports, de po si tion shut ters, crys tal mon i tors, and other in-vac uum com po nents.

Pro ce dure 2: Mount the Source
 
1. Once you have de ter mined the op ti mal mount ing lo ca tion for the source, mark the lo ca tions for the

mount ing holes, us ing the holes in the mount ing straps as your guides.

2. Make sure that the source tray is level, as the source will not op er ate cor rectly if it is not level.

3. Drill the mount ing holes in the source tray then clean the source thor oughly. 

4. If you are mount ing a bot tom-drive source, in stall the ro tary-mo tion feedthrough.

5. Put a flex i ble cou pling in place on the feedthrough’s out put (i.e., vac uum-side) shaft and tighten
down the set screw that se cures the cou pling to this shaft.

6. Set the source in its mount ing po si tion. If you are in stall ing a bot tom-drive gun, make sure that the
gun’s drive shaft ex tends into the up per end of the cou pling fixed to the ro tary feedthrough. Then
tighten the cou pling’s up per set screw.

Installation
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7. Make sure that the drive cou pling is not bent and that the shafts it con nects are in line with each other. 
Then in stall and tighten the gun’s mount ing screws. The gun’s mount ing straps must make tight,
solid con tact with the source tray, pro vid ing a se cure path to ground for the high-volt age cur rent that
will pass through the gun.

Pro ce dure 3: In stall the Air/Wa ter Feedthrough and the Air/Wa ter Sup ply/Re turn Lines
 
There are two main choices when in stall ing the Air and Wa ter feedthrough(s).  One feedthrough can be used
that con tains both the three air lines and the two wa ter lines.  A sec ond op tion is to use two sep a rate
feedthroughs, one for the three air lines and an other for the two wa ter lines.

If this source is be ing in stalled as a re place ment for an ex ist ing tur ret source and it is pos si ble to re-bend the
ex ist ing wa ter lines to fit the new source, less work would be re quired to use the ex ist ing wa ter feedthrough. 
A sec ond feedthrough would then be in stalled in a sep a rate hole for use with the air lines.  An un used hole in a
suit able lo ca tion would be re quired for the sec ond feedthrough.

If this is a new in stal la tion or the ex ist ing wa ter feedthrough will not work with the new source then ei ther a
com bi na tion air/wa ter feedthrough or two sep a rate feedthroughs could be used.  The com bi na tion air/wa ter
feedthrough will take up less space and only re quires a sin gle feedthrough hole.

1. Be fore in stall ing a feedthrough for fit ting up and fab ri cat ing the lines, it is best to re move the o-ring
so the feedthrough sits flush to the mount ing sur face.

2. Put a feedthrough in place in the source tray, but do not in stall its mount ing nut.

3. Check to see whether the tub ing on the in-vac uum side of the wa ter feedthrough is long enough to
reach the threaded un ions on the gun’s wa ter lines and the air lines are long enough to reach the air
cyl in der ports at the base of the gun. If it ap pears that these air and wa ter lines will be long enough af -
ter all the nec es sary bends have been made, skip this step and pro ceed to step 4. If not, you will have
to splice on an ad di tional length of 1/8” or 3/8" OD tub ing. The ma te rial for these ex ten sions is
type-304 stain less steel tub ing. Add stain less steel ex ten sions by TIG weld ing, us ing suit able sock -
ets or un ions over the joints. Do all weld ing out side the vac uum cham ber, and re move the O-ring
from the air/wa ter feedthrough be fore ap ply ing any heat. In ad di tion, make sure that all sur faces to
be joined are bright clean be fore join ing them. Use ab ra sives as needed to ob tain the ap pro pri ate fin -
ish.

4. Re in stall the air/wa ter feedthrough in the source tray, with its mount ing nut in stalled but only fin ger
tight. Do not re place the O-ring yet.

5. The source should have ar rived with the con nect ing nuts screwed onto the wa ter in take and out let
lines on the rear of the source. Un screw the con nect ing nuts and re move the tub ing nip ples in side.

6. Make the bends re quired to make the in-vac uum tub ing reach the threaded un ions on the gun’s
air/wa ter lines. The bends should be such that there is no ten sion on the tub ing when all con nec tions
have been made, and no bend should be closer than ½" to ei ther end of the in-vac uum tub ing. A fi nal
right-an gle bend should turn each length of tub ing hor i zon tal, with its end just touch ing the junc tion
to which it is to be con nected.

7. When you have made all the re quired bends, re move the feedthrough-tub ing as sem bly from the vac -
uum cham ber.

8. Find the con nect ing nuts and the tub ing nip ples you re moved in step 6.

9. Fit the con nect ing nuts over the ends of the feedthrough’s in-vac uum tub ing, mak ing sure that the
threaded end faces the end of the tub ing.
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10. At tach the tub ing nip ples to these tub ing ends. If the tub ing is stain less steel at the ends, use TIG
weld ing to at tach the nip ples.

11. Coat the O-ring with Apiezon L grease and re place it in the groove in the air/wa ter feedthrough.

12. Re in stall the feedthrough-tub ing as sem blies, tight en ing the feedthrough’s fix ing nut all the way this 
time.

13.  Be gin screw ing the con nect ing nuts on the tub ing ends onto the threaded un ions on the gun’s wa ter
lines. You should be able to do so with out putt ing any ten sion on the feedthrough’s in-vac uum tub -
ing. If mak ing this con nec tion re quires ap ply ing any force to this tub ing, re ad just the bends in the
lines to elim i nate all ten sion on the tub ing.

14. Make the at mo sphere-side con nec tions for the wa ter sup ply and re turn lines. If you are us ing the
hard ware avail able from Temescal, first con nect the rub ber fer rules to the 45° × 1/4" NPT flare con -
nec tors. Then con nect the fer rules to the at mo sphere-side tubes of the wa ter feedthrough. Finally,
con nect the barbed hose con nec tors to the sup ply and re turn hoses and screw the barbed con nec tors
onto the flare con nec tors con tained in the air sys tem kit PN 0627-3010-0.

15. Make the at mo sphere side con nec tions for the air sup ply and re turn lines us ing the parts.

CAU TION 1
To ensure proper cooling, the water lines MUST be connected as
shown in Figure 2-1, with the supply line connected to the gun’s
lower external water junction and the return line connected to the
gun’s upper external water junction. The crucible will not be cooled
adequately if these connections are reversed.

CAU TION 2
When connecting the three 1/8” SST tubes from the feedthrough to
the gun, the vent line, which is the line immediately terminated on
the atmosphere side of the feedthrough, must be connected to the
vent line of the air cylinder. The “V” in the clamp block denotes the
vent line.

NOTE
Connecting the vent line to a source of pressurized air will result in
damage or failure of the bellows on the air cylinder.

Pro ce dure 4: In stall the Tur ret-Drive Com po nents

1. If you are mount ing a side-drive source, in stall the ro tary-mo tion feedthrough at this time. If you are
in stall ing a bot tom-drive source, skip this step and step 2 and pro ceed to step 3.

2. Con nect the gun’s drive shaft to the ro tary feedthrough’s out put (i.e., vac uum-side) shaft. On
side-drive sources, you may need to add an ex ten sion shaft like that shown in Fig ure 2-1 be tween the 
gun’s drive shaft and the ro tary feedthrough. Con necting a side-drive source to a ro tary feedthrough
mounted in the source tray will re quire a right-an gle cou pling. In all other cases, use a flex i ble
in-line cou pling (PN 9015-0121-0) to con nect the shafts.
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3. Using a flex i ble cou pling, con nect the ro tary feedthrough’s in put (i.e., at mo sphere-side) shaft to the
out put shaft of the in dex/drive mech a nism. If you are us ing the Temescal model TRC-3460 Tur ret
In dexer Con trol ler, fol low the in struc tions in the in dexer’s man ual in mak ing this con nec tion.

Pro ce dure 5: In stall the De flec tion Cur rent Cir cuit
 
1. Re move the black con nec tor from the bot tom of the oc tal feedthrough.

2. Re move the metal cap from the plas tic body of this con nec tor. To do so, in sert a flat-bladed screw -
driver into one of the rect an gu lar slots at the top of the cap and gently pry against the flange that
forms the top of the plas tic con nec tor. Pry the cap loose as far as you can us ing this slot, then in sert
your screw driver in the other slot in the cap and re peat the pro cess. If nec es sary, once a gap is vis i ble
be tween the cap’s top edge and the con nec tor’s top flange, you can in sert the screw driver into this
gap and pry the cap the rest of the way loose. When pry ing, take care not to dam age ei ther the thin
metal of the cap or the plas tic of the con nec tor body.

3. Strip about 1/8" of in su la tion from the ends of the eight wires you will be us ing to con nect the
feedthrough to a ter mi nal strip in the vac uum cab i net.

4. In sert the stripped wire ends through the metal cap you just re moved. If nec es sary, loosen the clamp
screws on the bot tom of the cap.

5. Note the num bers next to the metal ter mi nals molded into the plas tic con nec tor. Sol der the stripped
wire ends to ter mi nals 1 through 8.

6. Snap the metal cap back into place on the plas tic con nec tor and push this as sem bly back onto the bot -
tom of the feedthrough. Note that the shaft in the cen ter of the feedthrough is keyed, so that the con -
nec tor can only go on one way.

7. If nec es sary, tighten the clamp screws on the bot tom of the metal cap.

8. Mea sure and cut suit able lengths of the Kapton-in su lated wire, you will be us ing as in-vac uum leads
for the de flec tion coil cur rent. 

9. Strip about 1/8" of in su la tion from both ends of these leads, then crimp and sol der lugs onto one end
of each wire. The lugs for the de flec tion coil should be high-tem per a ture ring-type lugs for use with
6-32 ma chine screws. The ter mi nals use fe male, quick dis con nects.

10. Mea sure and cut four lengths of Kapton-in su lated wire then strip the ends for the pop top “is down “
and “is up” switches.

11. Using a 1/16" Al len wrench, loosen the three set screws that se cure the metal cap to the ce ramic con -
nec tor on top of the oc tal feedthrough and re move the cap.

12. Re move the ce ramic con nec tor from the top end of the feedthrough. Note the num bers molded into
the raised ce ramic ring that sur rounds the cir cle of metal ter mi nals molded into the ce ramic of this
con nec tor.

13. Sol der the bare wire ends of the Kapton-in su lated ring lug leads to ter mi nals 1 through 4, and sol der
the pop-top limit switch wires to ter mi nals 5 through 8.

14. At tach the lugs on the other end of these leads to the de flec tion coil ter mi nals. The leg ends stamped
into the top sur face of the coil shield in di cate which ter mi nals are con nected to the lat eral coils and
which are con nected to the lon gi tu di nal coil. The po lar ity of the lon gi tu di nal coil’s ter mi nals is in di -
cated on the same sur face. Note which wires are con nect to which coil ter mi nals, and note which
num bered feedthrough ter mi nal each of these wires con nects to.
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15. Con nect the top is down switch N.O. to pin 8, com mon to pin 7, and con nect the top is up switch N.C. 
to pin 6, com mon to pin 5.

16. Find the loose ends of the wires that you ear lier con nected to the at mo sphere side of the oc tal
feedthrough.

17. Con nect the de flec tion coil wire ends to a ter mi nal strip or to what ever con nec tor will serve as a
junc tion point be tween these wires and those from the de vice that will be sup ply ing the de flec tion
coil cur rent. Fol low the con nec tions back to the de flec tion coil ter mi nals and note which wires are
con nected to which coils. Re fer to Temescal cus tomer ser vice for the ter mi na tion lo ca tion of the
switch wires that orig i nate from the BLANK feedthrough.

18. Find the ca ble from the de vice that will be sup ply ing the de flec tion coil cur rent for this source. Con -
nect the wires in that ca ble to the ter mi nal strip to which you just con nected the wires run ning from the
oc tal feedthrough. If the de vice sup ply ing the de flec tion cur rent is an e-beam power sup ply or a
non-bi po lar beam sweep con trol ler, the po lar ity of the lon gi tu di nal coil con nec tions is im por tant. If the 
ex ter nal de vice is a bi po lar beam sweep con trol ler, the po lar ity of the lon gi tu di nal coil con nec tions
does not mat ter. For more de tailed in struc tions on mak ing these con nec tions, re fer to the man ual for
the ex ter nal de vice.

CAU TION
If the device supplying the deflection coil current is either an e-beam 
power supply or a non-bipolar beam sweep controller, the coil’s
negative terminal MUST be connected to the common line, and the
coil’s positive terminal MUST be connected to the `hot’ or control
line. The source can be damaged if these connections are reversed.
The gun’s warranty does NOT cover damage resulting from
operation with the longitudinal coil leads connected the wrong way
around.

Pro ce dure 6: In stal la tion and Setup of the Top is Up and Top is Down Limit
Switches
 
1. Two limit switches are lo cated in the back of the e-gun. Wire the limit switches to the oc tal

feedthrough us ing white Kapton wire (PN 6342-1916-1). Sil ver sol der the wires to the oc tal
feedthrough on the vac uum side of the source tray.

NOTE
Prior to rotating the crucible to another pocket the Top is Up
condition must be met. Likewise, the Top is Down condition must be
met prior to considering the new pocket has been found.

Pro ce dure 7: In stall the High-Volt age Cir cuit
 
1. In stall the high-volt age feedthroughs in the source tray, if you have not al ready done so.

2. Find the high-volt age leads sup plied with the source. Each of these leads has a  lug crimped onto one
end. Con nect these lugs to the emit ter bus bars, us ing the nuts and bolts pro vided with the leads. 
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3. Route the leads to the high-volt age feedthroughs and cut them to length. Route each lead to the near -
est feedthrough, with out cross ing them and with no sharp bends. The leads must NOT touch the
source tray or any other grounded com po nent or struc ture.

4. At tach the sup plied ter mi nals to the ends of the leads and con nect the ter mi nals to the HV
feedthroughs.

5. If you have not al ready done so, con nect the at mo sphere-side high-volt age ca bles to the ter mi nals on 
the lower ends of the high-volt age feedthroughs and to sec ond ary side of the gun fil a ment trans -
former. Be care ful in rout ing these ca bles. They should be loose, rather than taut, with no sharp
bends, and they should not run over any sharp edges or close to any heat-gen er at ing com po nents.
Make sure that these ca bles are se curely clamped near their ends to ad ja cent struc tures. On the
feedthrough end, the ca bles are gen er ally se cured to the feedthrough it self. On the trans former end,
the ca ble can be se cured to a frame mem ber or to some other ad ja cent struc ture.

DANGER
The exposed ends of the high-voltage cables present a severe, even
lethal, hazard. This hazard is much more serious if the cables are not 
properly secured near their ends.

Pro ce dure 8: In stall Op tional Equip ment
 
1. If your source tray is not fit ted with full de bris shields, in stall a shield that will cover the in-vac uum

high volt age leads and as much of the emit ter as sem bly’s fil a ment bus bars as pos si ble (see Fig ure
2-2). This shield should be made of type-304 stain less steel, and it should be placed so that no part of
it is closer than 1/4" to ei ther of the high-volt age feedthroughs. There should be no grounded com po -
nents within the shielded area.

2. In stall a de po si tion shut ter and sup port ing hard ware, if such is re quired for your ap pli ca tion. The
shut ter must be at least 1.5" above the top of the cru ci ble. 

3. In stall sec ond ary elec tron shield ing. at least 5" (127 mm) high should be in stalled at the rear of the
gun.

Pro ce dure 9: In stall In ter locks
Con nect all pro tec tive in ter locks. The min i mum re quired in ter lock ing in cludes the fol low ing:

• a cham ber pres sure in ter lock that pre vents the fil a ment cur rent and the high-volt age from be ing on
when the pres sure is higher than 5 × 10-4 torr

• a wa ter pres sure in ter lock that pre vents the fil a ment cur rent and the high-volt age from be ing on when
the wa ter pres sure is lower than 3.0 gpm

• an in ter lock that pre vents the fil a ment cur rent and the high-volt age from be ing on if the vac uum cham -
ber door or the door(s) on the vac uum cu bi cle are open.

Pro ce dure 10: Con nect the Source Tray to a Low-Im ped ance Ground
The source op er ates at ex tremely high volt age with re spect to earth ground. It can there fore place un grounded
el e ments at dan ger ous po ten tial. This po ten tial var ies di rectly with the cou pling be tween the source, the com -
po nents, and the im ped ance to ground. Make sure the earth ground to the build ing (and hence to the sys tem) is
at zero re sis tance. The build ing’s wa ter pipes will gen er ally not pro vide proper earth ground. Fig ure 2-4
shows the two ap proved meth ods for set ting up a low-im ped ance ground.
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Figure 2-4.Two methods of setting up a low-impedance ground for the vacuum system

1. As shown at left, sink two ground ing rods
into the earth ap prox i mately six feet apart.
Lo cate these rods as close as pos si ble to the
vac uum cab i net.
2. Mea sure the re sis tance be tween the rods. If
the re sis tance is greater than 3 ohms, con sult
BOC Coat ing Tech nol ogy or a firm
spe cial iz ing in ground ing sys tems. If the
re sis tance is 3 ohms or less, con nect a length of 
cop per ground ing strap to the sys tem’s cen tral
ground ing point, which should be some where
on the vac uum cab i net.
3. Sil ver sol der the other end of this ground ing
strap to the rods. DO NOT rely on me chan i cal
con nec tions.

POWER
MODULE
OF HV
POWER
SUPPLY

VACUUM
CABINET

GROUNDING RODS, 6' apart. 
Cop per-clad steel,  
3

4
” di am e ter × 8' long (min i mum)

6’
COPPER STRAPS

BUILDING FLOOR

Bolt copper strap
to grounding
bracket on base.

SYSTEM CENTRAL GROUNDING POINT. 
Bolt copper straps to clean, bare metal.

To all other grounds

DISTANCE FROM
GROUND RODS TO
VACUUM CABINET

SIZE OF COPPER
GROUNDING STRAP

0-60’ 3” wide × .035” to .50” thick

60+’ Consult BOC Coating

ALTERNATIVE METHOD GROUNDED STRUCTURAL
STEEL OF BUILDING

Bolt copper strap to
clean, bare steel.

To system central
grounding point

COPPER STRAP

PREFERRED METHOD



2.4 IN STALLING A SEC OND SOURCE
If two elec tron beam sources are to op er ate on one source tray, they must be in stalled fac ing op po site di rec -
tions. In ad di tion, a mumetal-and-stain less-steel shield as sem bly must be in stalled be tween them to pre vent
mag netic in ter fer ence be tween the two sources. The mumetal-and-stain less-steel shield must not in ter fere
with the op er a tion of the dy namic parts in the PopTop source. Fig ures 2-5 and 2-6 il lus trate two meth ods of
mount ing such a shield as sem bly.

 

Installation
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Figure  2-5. Magnetic shield mounted to water lines in two-gun installation

Mounting hardware
clamped to water

Magnetic Shield

29-ga. mumetal

29-ga. stainless steel

Note: Magnetic shield must
extend ½” beyond both guns 
in all directions (i.e., above, 
below, in front, and in
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Figure  2-6. Magnetic shield mounted to debris shield in two-gun installation

Angle bracket attached
to debris shield

An gle bracket at tached
to mag netic shield

De bris
shield 

De bris
shield 



SECTION 3
OPERATION

3.1 SEC TION OVERVIEW
This sec tion pro vides a guide to source op er a tion. Sec tion 3.2 is an over view of the elec tron beam con trols,
sec tion 3.3 de scribes the ini tial op er at ing pro ce dure, and sec tion 3.4 de scribes rou tine in spec tion and clean -
ing pro ce dures. These three sub sec tions are pro vided as gen eral guide lines to the sub jects they cover; ac tual
op er at ing pro ce dures will vary, de pend ing on the de tails of your in stal la tion and ap pli ca tion(s). Note, how -
ever, that sec tion 3.5 pro vides spe cific in struc tions for re mov ing and re plac ing the cru ci ble cover and cru ci -
ble.

Spe cific tech ni cal data on other as pects of elec tron beam de po si tion are avail able upon re quest from
Temescal.
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3.2 ELEC TRON BEAM CONTROL
The source op er ates in con junc tion with an elec tron beam power sup ply and, op tion ally, with a beam sweep
con trol ler. Var i ous fea tures of these com po nents al low con trol over the fol low ing beam pa ram e ters: 

• to tal beam power
• the po si tion of the beam spot (i.e., the area where the beam strikes the evaporant ma te rial)
• the size and shape of the beam spot.

The fea tures that pro vide con trol over these pa ram e ters are:

• the ac cel er a tion volt age con trol on the e-beam power sup ply
• the emis sion con trol on the e-beam power sup ply
• the de flec tion cur rent con trol(s), whether on the e-beam power sup ply or the op tional beam sweep

con trol ler
• the pole piece ex ten sions on the source it self

The ef fects of ad just ing these con trol fea tures are de scribed be low.

Ad justing the Ac cel er a tion Volt age
The po ten tial at which the dc elec tron beam op er ates is termed the ac cel er a tion volt age. This value is set via
the e-beam power sup ply’s HV con trol cir cuit, which should pro vide a read out of the ac cel er a tion volt age in
kV. To gether with the emis sion cur rent con trol, the ac cel er a tion volt age de ter mines to tal e-beam power.
How ever, the ac cel er a tion volt age value must be kept con stant, as it strongly af fects the lon gi tu di nal po si tion
of the beam spot. Re ducing the ac cel er a tion volt age moves the beam spot to ward the front of the source (i.e.,
to ward the emit ter as sem bly), while in creas ing the ac cel er a tion volt age moves the beam spot to ward the rear
of the source. For in struc tions on set ting the ac cel er a tion volt age, see the man ual for your e-beam power sup -
ply.

Al though the SuperSource2 can be op er ated at any ac cel er a tion volt age be tween 4 kV and 10 kV, the per ma nent 
mag net is gaussed for op er a tion at a spe cific ac cel er a tion volt age value. On the stan dard model STIH-270-2PT,
the per ma nent mag net is gaussed so that at 10 kV ac cel er a tion volt age, the beam strikes the tar get ma te rial just in 
front of the rear edge of the ex posed pocket. On spe cial ver sions of this source, the per ma nent mag net may be
gaussed so that at 8 kV or 10 kV ac cel er a tion volt age, the beam strikes the ma te rial at or near the pocket cen ter.
In ei ther case, if the source is op er ated at an ac cel er a tion volt age lower than the des ig nated value, the beam will
fall in front of the cor rect po si tion (i.e., far ther to ward the front of the source). In that event, it may be nec es sary
to mount one or more mag netic shunt bars to make the beam strike the cor rect po si tion. 

Two shunt bars are sup plied with the source, al though in some cases ad di tional shunt bars may be re quired.
The mount ing po si tions for the shunt bars is shown in Fig ure 3-1. Note, how ever, that the ef fect of the shunt
bars var ies de pend ing on whether they are mounted on the front or the rear of the source. There fore, if mul ti -
ple shunt bars are re quired, it is im por tant to add them in the fol low ing se quence:

1. Mount the first shunt bar atop the coil shield, as shown in Fig ure 3-1, us ing the socket-head screws
and nuts sup plied with the shunt bars.

2. If ad di tional shunt ing is re quired, at tach a sec ond shunt bar mag net i cally to the rear of the source, in
the rear ward po si tion shown in Fig ure 3-1. 

3. If a third shunt bar is re quired, mount it above the ini tial shunt bar. Use the mount ing hard ware pro -
vided to hold both shunt bars in place atop the coil shield.

Operation
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4. If the beam is still not in the cor rect po si tion, at tach a fourth shunt bar mag net i cally be hind the one
al ready mounted on the rear of the source.

CAU TION
Do NOT attempt to attach a shunt bar magnetically to the front of the
source. If you do so, the permanent magnet’s field will pull the bar
strongly and rapidly toward the pole piece extensions, possibly
alternating their position and causing minor finger injuries. 

Ad justing the Emis sion Cur rent
The emis sion cur rent is the value of the elec tron beam’s high-volt age dc cur rent. Emis sion cur rent con trol
pro vides the only means if vary ing to tal beam power dur ing a run, as the ac cel er a tion volt age value must be
kept con stant to en sure cor rect beam po si tion ing. How ever, this value is not con trolled di rectly but rather by
vary ing the lower-volt age ac cur rent sup plied to the gun’s fil a ment by the e-beam power sup ply. The value of
this cur rent, which is termed the gun cur rent or the fil a ment cur rent, is set via the e-beam power sup ply’s gun
con trol cir cuit. Even if you are ad just ing the fil a ment cur rent, an emis sion cur rent read out should be avail able
on ei ther the HV con trol panel or the gun con trol panel of the e-beam power sup ply.

For in struc tions on ad just ing the emis sion cur rent, and for a more com plete ex pla na tion of the re la tion ship
be tween the emis sion cur rent and the fil a ment cur rent, see the man ual for your e-beam power sup ply.

CAU TION
Never set the emission current so high that the gun’s operating-
power rating of 10 kW is exceeded. Operating above that power level 
may result in damage to the crucible or other parts of the source. At
10 kV acceleration voltage, the emission current should be limited to
0.7 A. At 8 kV, the current limit should be 0.875 A.

Operation
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Figure 3-1. Correct mounting location for shunt bar(s)

Shunt bar(s) bolted
to upper surface of
coil shield

Upper surface

Mounting screw

Mounting screw

Shunt bar(s)
magnetically
attached to
rear of source



Ad justing the De flec tion Cur rent
A per ma nent mag net mounted at the rear of the source cre ates a pow er ful mag netic field that is the pri mary
force act ing on the elec tron beam. This shape of this mag netic field is mod i fied by the pole pieces that form
the sides of the source. The beam’s di rec tion can also be af fected by op er a tion of the gun’s elec tro mag netic
de flec tion coils. How ever, with no de flec tion cur rent ap plied, the pri mary mag netic field should keep the
beam spot cen tered lat er ally, while its lon gi tu di nal po si tion is de ter mined by the in ter ac tion be tween the ac -
cel er a tion volt age and the strength of the pri mary mag netic field along the gun’s lon gi tu di nal axis. 

The de flec tion coils are con tained in a U-shaped metal en clo sure mounted in the front of the coil hous ing.
There are two coils for lat eral beam-po si tion con trol and one coil for lon gi tu di nal con trol. Varying the cur rent 
to these coils af fects the po si tion of the beam spot within cer tain lim its. De flec tion cur rent con trol is pro vided
ei ther by the e-beam power sup ply or by an op tional beam sweep con trol ler. The po si tion con trol on the
e-beam power sup ply al lows only man ual con trol over the lon gi tu di nal coil cur rent. A beam sweep con trol ler
pro vides ei ther man ual or au to matic con trol over the lat eral coil cur rent as well as the lon gi tu di nal.

For in for ma tion on us ing the e-beam power sup ply to move the beam-spot lon gi tu di nally, see the man ual pro -
vided with the power sup ply. For in struc tions on con trol ling beam-spot po si tion us ing a beam sweep con trol -
ler, see the man ual for that com po nent. 

Ad justing the Po si tion of the Pole Piece Ex ten sions
In ad di tion to the usual ex ter nal pole pieces, the STIH-270-2PT is equipped with in ter nal pole piece ex ten -
sions for en hanced con trol over the size and shape of the beam spot. Ad justing these ex ten sions to al ter the
size and shape of the beam spot af fects beam-spot po si tion and beam uni for mity as well as beam den sity. In
gen eral, the beam spot is the small est, most dense, and most uni form when the pole piece ex ten sions are ad -
justed all the way in to ward the cen ter of the source. As the ex ten sions are ad justed out ward, the spot be comes
larger, less dense, less uni form. In ad di tion, as the ex ten sions are ad justed out ward, the beam spot moves to -
ward the rear of the source and will even tu ally fall be yond the rear edge of the pocket. If you ad just the pole
piece ex ten sions out ward to ob tain a dif fuse beam, it  may be pos si ble to bring the beam spot for ward to the
cor rect po si tion by ei ther low er ing the ac cel er a tion volt age or ap ply ing lon gi tu di nal de flec tion cur rent, or
both. How ever, if your pro cess calls for a very dif fuse beam with the source op er at ing at its de sign ac cel er a -
tion volt age, keep ing the spot in the cor rect po si tion may re quire hav ing the per ma nent mag net regaussed to
in crease its field strength.

The ex ter nal pole piece ex ten sions are mounted on top of the source (see Fig ure 3-2). Ad justing these ex ten -
sions af fects the beam spot most strongly when it is near the rear edge of the pocket. In that area, the beam spot 
tends to be come long and nar row. Moving the ex ter nal pole piece ex ten sions all the way in min i mizes this
ten dency, short en ing the spot with out sig nif i cantly broad en ing it. Ad justing these ex ten sions out ward al lows
the spot to lengthen. 

The in ter nal pole piece ex ten sions ex tend into the source in the area be tween the coil shield and the cru ci ble.
Ad justing these ex ten sions af fects the beam most strongly when it is near the front of the pocket. In that area,
the beam tends to as sume the shape of a cres cent spread lat er ally around the edge of the pocket. Moving the
in ter nal pole piece ex ten sions all the way in min i mizes this ten dency, com press ing the beam spot lat er ally
while chop ping off the thin edges of the cres cent. 

Al though the two sets of pole piece ex ten sions af fect the beam most strongly at op po site ends of the pocket,
each set has some ef fect on the beam spot at any point in the pocket. For this rea son, the two sets of ex ten sions
must al ways be ad justed in tan dem. Bear in mind, how ever, that small move ments of the pole piece ex ten -
sions strongly af fect the po si tion of the beam spot as well as its size and shape. As the ex ten sions are ad justed
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out ward, the beam is de flected far ther back to ward the rear of the source. Con se quently, the pole piece ex ten -
sions should be ad justed in in cre ments of 1/8" at a time.

To change the po si tion of the ex ter nal pole piece ex ten sions, loosen the screws that se cure the ex ten sions to
the source, move them equal dis tances in the de sired di rec tion, and retighten the screws. To change the po si -
tion of the in ter nal pole piece ex ten sions, first loosen the screws that se cure them to their mount ing blocks, as
in di cated in Fig ure 3-2. (Do NOT loosen the screws that se cure the mount ing blocks to the sides of the
source.) Then move the two ex ten sions equal dis tances in the de sired di rec tion and retighten their mount ing
screws.

NOTE
The internal pole piece extensions are made with a step in the
middle, so that one end of each extension is wider than the other. If
you remove these extensions, remember to reinstall them with the
step facing UP. Installing the extensions with the step facing down
will make the beam broader and more diffuse when it is near to the
front of the pocket and reduce beam uniformity regardless of
beam-spot position. 

Operation
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Figure 3-2. Location of the internal and external pole piece extensions

Loosen to adjust
external pole piece
extensions

Do not loosen

Loosen to adjust
internal pole piece
extension



3.3 INI TIAL OPERATION
Fol low the pro ce dure de scribed be low in op er at ing the source for the first time. Be fore be gin ning this pro ce -
dure, make sure that the fol low ing con di tions are met:

• The source has been in stalled in ac cor dance with the in struc tions in Sec tion 2.
• The main cir cuit breaker on the elec tron beam power sup ply is in the OFF po si tion.
• If you are us ing a beam sweep con trol ler, dis able the sweep func tion, putt ing the unit in po si tion-con -

trol-only mode.

1. With the vac uum cham ber at at mo sphere, fill the cru ci bles at least half-way with the ma te rial to be
evap o rated.

2. Con tinue with the fol low ing pro ce dure:

(a) Dis con tinue the air flow to the sys tem and bleed pres sure out of the air lines. Con nect air to
the feed-through us ing the parts con tained in the Air Sys tem for PopTop Source, Bill of Ma -
te rial 0627-3010-0. Use Sche matic 625-2634. Speed con trol ler valves (Item 62) can be in -
stalled any where on the tube line if they are eas ily ac ces si ble. The speed con trol lers should
be set 1/4 to 1/3 turn from fully closed. Note at the bot tom of the air feedthrough that one of
the tubes is very short. This tube is the vent (do not try to in stall any fit tings on this port).

(b) Add source ac tu a tion air so le noids to the air so le noid man i fold. Run 1/4” air line so le noid to
the 1/8” stain less steel pipe fit tings.

(c) Test source by ro tat ing the cru ci ble man u ally from the op er a tor’s sta tion.

(d) Raise source tray into seal ing po si tion.

CAU TION
Evaporating with a crucible less than half-full may cause damage to
the source.

3. Close the vac uum cham ber.

4. Switch on the e-beam power sup ply’s main cir cuit breaker, if it is not al ready on.

5. Make sure that all of the in ter lock LEDs on the e-beam power sup ply—with the pos si ble ex cep tion
of the po si tion in ter lock LED—are lit. (The ques tion of the po si tion in ter lock will be ad dressed
later.) If these LEDs are not lit, take ap pro pri ate ac tion to en sure that the in ter locks are made. Be par -
tic u larly cer tain that the GUN WA TER in ter lock has been made.

Operation
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6. Evac u ate the vac uum cham ber to a pres sure less than 5 × l0-4 torr.

NOTE
Continuous operation at pressures higher than 5 × l0-4 torr
drastically reduces filament life and may result in severe arcing
within the chamber.

7. Switch on the high volt age and set the HV con trol for the de sired ac cel er a tion volt age. 

8. Ad just the lon gi tu di nal de flec tion cur rent so that it will keep the beam spot away from the edge of
the pocket. If this cur rent is con trolled by ei ther the e-beam power sup ply or a stan dard (i.e., non-bi -
po lar) beam sweep con trol ler, ad just the con trol for that cur rent to .5 A. If the de flec tion coils are
con trolled by a bi po lar beam sweep con trol ler, set the lon gi tu di nal cur rent to 0 A. 

9. Check to see whether the po si tion in ter lock LED is lit. If it is not, then the lim its for this in ter lock are
set in cor rectly. If you con clude that it is the case, switch off the high volt age and ad just the beam lim -
its. To do so, fol low the pro ce dure pre scribed in the man ual for ei ther the e-beam power sup ply or
the beam sweep con trol ler, de pend ing on which de vice sup plies the sig nal for the po si tion in ter lock.
Then be gin this pro ce dure again from step 1. 

10. If the de flec tion coils are con trolled by a beam sweep con trol ler, or if the power sup ply pro vides lat -
eral de flec tion con trol, set the lat eral de flec tion cur rent to 0 A.

11. Set the emis sion cur rent con trol to 0 A.

CAU TION 
It is critical to make sure that the emission current is set for 20 mA
or less before you switch on the filament current. Failure to do so
could result in damage to the source. The safest way to ensure that
this is the case is to turn the emission control on the e-beam power
supply all the way counterclockwise.

12. Switch on the fil a ment cur rent.

13. Slowly turn up the fil a ment cur rent un til the emis sion cur rent read out in di cates 20 mA. Looking at
the source through a viewport, you should now see a flu o res cence on the sur face of the evaporant
ma te rial. This flu o res cence should be some where be tween the cen ter and the rear edge of the pocket. 
If no flu o res cence ap pears, or if it ap pears some where along the edge of the pocket or on some other
part of the source, the lim its for the beam po si tion in ter lock may be set im prop erly. If you con clude
that it is the case, switch off the fil a ment cur rent and the high volt age and per form the pro ce dure for
set ting the beam lim its. (Re fer to the man ual for ei ther the e-beam power sup ply or the beam sweep
con trol ler, de pend ing on which de vice sup plies the sig nal for the po si tion in ter lock.) Then be gin this 
pro ce dure again from step 1.

CAU TION
Do NOT increase the emission current above 20 mA in an attempt to 
find the beam spot. Doing so may result in serious damage to the
source.

14. Ad just the lon gi tu di nal de flec tion cur rent un til the flu o res cence is cen tered lon gi tu di nally in the
pocket. (With no lat eral de flec tion cur rent ap plied, the beam should au to mat i cally be cen tered lat er -
ally in the pocket. If it is not, con sult Sec tion 6, Trou ble shoot ing.)

Operation
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NOTE
If the longitudinal deflection current is controlled by either the
e-beam power supply or a standard (i.e., non-bipolar) beam sweep
controller, the beam spot should move toward the emitter assembly
as you increase the longitudinal deflection current. If increasing the
current moves the beam in the opposite direction, the leads to the
longitudinal coil are reversed. In that event, switch off the electron
beam power supply, disconnect the coil-current cable at the sweep
controller, vent the vacuum system to atmosphere, and reverse the
wires for the longitudinal current. The easiest place to reverse these
wires is at the terminal strip where they connect to the vacuum
cubicle’s wiring. DO NOT operate gun with the longitudinal coil
leads improperly connected. Doing so will distort the beam and
seriously shorten the lifetime of the permanent magnet. Note that this 
problem will not arise if you are using a bipolar sweep controller.

15. Once the flu o res cence is cen tered in the pocket, use the po si tion con trol(s) on ei ther the e-beam
power sup ply or the beam sweep con trol ler to check the po si tion in ter lock lim its. If the source is not
con trolled by a beam sweep con trol ler, use the power sup ply’s lon gi tu di nal po si tion con trol to
slowly run the beam spot from one end of the pocket to the other. At both the front and rear ends, the
beam should be ex tin guished just be fore it gets to the edge of the cop per. If the source is con trolled
by a sweeper, then check the po si tion in ter lock lim its in both axes. If the lim its are not set prop erly,
switch off the high volt age and the fil a ment cur rent and fol low the ap pro pri ate pro ce dure to set them
cor rectly. Then be gin this pro ce dure again from step 1.

CAU TION
If the beam impinges on the edge of the crucible, copper will be
evaporated and the run will be contaminated. Serious damage to the
crucible will also result if the source is allowed to continue operating
with the beam spot in this position.

16. Once you have ver i fied that the po si tion in ter lock lim its have been set cor rectly, slowly in crease the
emis sion cur rent un til the beam spot ap pears in the same area as the flu o res cence. 

17. If you are us ing a sweep con trol ler, switch on its sweep func tion and es tab lish an ap pro pri ate pat -
tern. If not, re ad just the beam spot’s po si tion as de sired to op ti mize the heat ing and evap o ra tion of
the tar get ma te rial. For many ma te ri als, evap o ra tion rates can be im proved if the beam spot is
slightly be hind pocket cen ter.

18. Slowly in crease the emis sion cur rent un til the de sired evap o ra tion level is reached.

Op er a tion from this point on will vary from ap pli ca tion to ap pli ca tion. If you en coun ter any prob lems in op er -
at ing the source, re fer to the trou ble shoot ing pro ce dures in Sec tion 6. 

CAU TION
Whenever you prepare to vent the system, allow two to three
minutes for the filament and the rest of the emitter assembly to cool
first. Exposing a hot filament to atmosphere will cause rapid
oxidation and shorten filament life.

Operation
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3.4 ROU TINE INSPECTION

In spec tion Upon Venting
Per form the fol low ing checks each time the sys tem is vented to at mo sphere.

 
1. Check to see that each pocket is at least half-full. Add evaporant ma te rial as re quired to main tain the

de sired pool level.

2. Ex am ine the cru ci ble for re sid ual waste from the pre vi ous evap o ra tion run. If left in the cru ci ble,
such ma te rial can con tam i nate other evaporant ma te ri als, pre vent the cover from clos ing prop erly,
cause ther mal shorts, and re duce the evap o ra tion rate.

3. In spect the cover for ex ces sive evaporant build up. Re move and clean. 

NOTE
Make sure the cover is in the up position before trying to remove the 
attaching screws. Refer to Section 3.5.

4. Look for loose flakes of evaporant and other de bris on and around the other parts of the source. Be
sure to in spect the area around the emit ter as sem bly, the high-volt age leads, and the high-volt age
feedthroughs. De bris and flakes in these re gions can cause short cir cuits. Use an in dus trial vac uum
cleaner to re move any loose ma te rial from these ar eas.

Pe ri odic In spec tion
The in ter vals for this in spec tion are pro cess de pend ent, vary ing with the thick ness of the lay ers de pos ited, the
ma te rial used, the source-to-sub strate dis tance, and other fac tors. The user must there fore set the sched ule for
this in spec tion. 

 
1. Per form the checks de scribed above.

2. Check all feedthroughs for fouled com po nents and clean any that are found. 

3. Re move the emit ter as sem bly from the source and ex am ine its high-volt age spac ing in su la tors and
flanged in su la tors. (These com po nents can be in spected with out dis as sem bling the emit ter.)

4. Check the emit ter as sem bly for evaporant buildup. When the buildup be gins to look as though it is
af fect ing the emit ter’s per for mance, dis as sem ble and clean the emit ter.

5. Ex am ine the outer sur face of the an ode. You need not be con cerned about dis col or ation, but look for
any signs of dis tor tion or burn ing caused by arc ing. On high-per for mance emit ters, pay es pe cially
close at ten tion to the an ode sur face just in front of the gap be tween the two beam formers (see Fig -
ure 5-3). If you find any burned spots, re place the an ode.

6. Ex am ine the fil a ment as closely as pos si ble with out re mov ing it from the emit ter as sem bly. Re place
the fil a ment if you ob serve any of the fol low ing con di tions:

• Breaks in the fil a ment.

• A mis aligned fil a ment, which can cause poor emit ter per for mance.

• Thin spots in the fil a ment, which can cause hot spots in the evaporant.

• A warped fil a ment, or one that sags in the cen ter, which usu ally re sults from op er at ing the source
at very high tem per a tures. A sag ging fil a ment will even tu ally burn the an ode.
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• Se vere ox i da tion above the ar eas where the fil a ment legs con tact the fil a ment clamps. Se vere ox i -
da tion in these ar eas may in di cate that a layer of in su la tion has formed be tween the fil a ment and
the fil a ment clamps, re duc ing con ti nu ity and emit ter ef fi ciency.

7. If you re place the fil a ment, be sure to clean the V-shaped grooves in the fil a ment clamps. Use
400-grit (or finer) em ery pa per to sur face the grooves, as coarser em ery or sand pa per can roughen
the metal sur face enough to cause arc ing in the cham ber. Af ter us ing the em ery pa per, re move res i -
dues from these parts by thor oughly clean ing them, ei ther ul tra son i cally or us ing isopropyl al co hol.

8. Once the fil a ment is in stalled, use an ohm me ter to check the re sis tance be tween the two emit ter bus
bars. If the me ter reads in fin ity or a value sig nif i cantly greater than 0.3 ohms, re place the fil a ment. A
read ing of in fin ity in di cates a bro ken fil a ment. Too-great re sis tance be tween the two bus bars con -
firms that an in su lat ing ox ide layer has de vel oped be tween the fil a ment legs and the con tact ar eas
around them.

Operation
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3.5 CRU CI BLE RE MOVAL AND RE PLACE MENT 
The PopTop SuperSource2 is de signed to pro vide easy ac cess to the cru ci ble and easy cru ci ble re moval, all
with out source dis as sem bly. The re mov able cru ci ble cover is se cured by only three screw, and re mov ing the
cover does not ne ces si tate blow ing the wa ter out of the source. Cru ci ble re moval does re quire blow ing down
the source, but once that is done, re mov ing the cru ci ble is a sim ple mat ter of re mov ing eight socket-head
screws.

Fol low the in struc tions pro vided be low when per form ing ei ther of these pro ce dures.

Re moving the Cru ci ble Cover

Note:
Before loosening the cover screws, all the pressure and force between 
the cover and the coil housing must be removed.  As a result, the
potential of galled threads and screw breakage between the
mounting screws and push rods is reduced. A backing wrench (to
prevent loosening of the spider plate and push rod connection)
should be used on the hex portion of the push rods when removing
the cover screws. 

To remove the cover, command the source to go to Pocket 1.  When
the rotation is complete, turn the indexer off (the power switch is
located on the front panel of the indexer in the operators station),
then unplug the power cord from the back to prevent the indexer
from being inadvertently turned on. When the indexer is turned off
the cover defaults to, and maintains, the raised position. With the
cover in the raised position, remove the three mounting screws. The
cover needs to be reinstalled in the same raised condition.

Warn ing: 
When the indexer is turned back on, the cover momentarily lowers
(closes) and then raises (opens) until communication with the TCS is
re-established. To avoid a pinch hazard, precautions should be taken 
to ensure the indexer is not powered on during cover removal or
reinstallation.

Operation
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The re mov able cru ci ble cover of the PopTop SuperSource2 pro vides quick ac cess to the cru ci ble, mak ing it
easy to clean the cru ci ble cover and the up per sur faces of the cru ci ble, or re move the cru ci ble. Fol low the pro -
ce dure de scribed be low when re mov ing the cover for any of these rea sons.

1. Using the Al len wrench pro vided with the unit, re move the three socket-head screws that se cure the
cru ci ble cover to the push rods (see Fig ure 3-3) and re move the cover.  To en sure that the con nec tion
be tween the push rods and spi der plate are not in ad ver tently loos ened, use a back ing wrench on the
push rods.

NOTE
The water circuit can remain active while you remove the crucible
cover, as cooling water does not flow through the cover.

2. Check the cru ci ble and cover for flakes of de bris and ex ces sive evaporant buildup. Pay es pe cially
close at ten tion to the bar ri ers be tween the pock ets and to the edge of the cut out in the front of the
cover. Build-up along these sur faces can im pede proper seat ing of the cover to the coil hous ing dur -
ing op er a tion. Re move any buildup from the edge of the cover’s cut out, or, if you have a clean cover
on hand, re place the cover and set the used one aside for thor ough clean ing and glass-bead hon ing. If 
the cover has be come warped or has rough sur faces, smooth and straighten. Clean the buildup on the
cru ci ble’s bar ri ers as thor oughly as pos si ble with out risk ing con tam i na tion of the ma te rial in the
pock ets.

Operation
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Re moving the Cru ci ble
The PopTop SuperSource2 en ables you to re move the cru ci ble with out ex ten sive source dis as sem bly, mak -
ing it easy to clean the cru ci ble thor oughly, switch cru ci bles, or check the con di tion of the O-ring in the cru ci -
ble mount ing flange. Fol low the pro ce dure de scribed be low when re mov ing the cru ci ble for any of these
rea sons.

1. Re move the cru ci ble cover, fol low ing the pro ce dure de scribed above.

2. Turn off the wa ter flow to the source.

3. Shut off the in let wa ter sup ply and ap ply com pressed air to the in let to blow the re main ing wa ter out
of the source. If your sys tem has a pres sur ized re turn line, the air line you con nect should have a
check valve to pre vent wa ter from en ter ing the air line. For best re sults, shut off the wa ter sup ply to
the re turn line just be fore shut ting down the com pressed air.

4. Now you are ready to re move the screws that se cure the cru ci ble to the cru ci ble mount ing flange. To
do so, use the spe cial Al len tool pro vided with the source. This tool con sists of a stan dard 7/64" Al -
len driver with a ma chined sleeve fit ted over its shaft (see Fig ure 3-4). If you are not ex pe ri enced us -
ing this tool, per form step 5 of this pro ce dure. If you are al ready pro fi cient at us ing the tool, skip step
5 and pro ceed to step 6.

5. Screw one of the screws you re moved from the cru ci ble cover back into one of the holes in the coil
hous ing. Using the spe cial Al len tool, prac tice in sert ing the end of the tool into the hex ag o nal socket in
the end of the screw while en sur ing that the sleeve ex tends down far enough over the screw’s head so
that the screw is held se curely by the sleeve af ter the screw is re moved from its threaded hole (see Fig -
ure 3-5).

Operation
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Figure 3-4. Correct arrangement of sleeve on shaft of Allen driver

6-32 Socket
head screw 7/64" Allen

Machined Sleeve

Shaft of Allen driver
should extend halfway
into counterbored area.



 

6. Re move the screws se cur ing the cru ci ble to its mount ing flange. There are eight of these screws, and
six of them will be ac ces si ble if you turn the cru ci ble to the po si tion shown in Fig ure 3-6. Per form
the fol low ing steps in re mov ing these screws:

CAU TION
It is important to follow the procedure described below in removing
the crucible mounting screws. The compressed O-ring exerts
considerable upward force against the crucible, and the
counter-pressure exerted by the mounting screws must be relieved
evenly to prevent damage to the screws or the threads in the crucible 
mounting flange.

Operation
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Figure 3-6. Removing the screws that secure the crucible to the crucible
mounting flange

Figure 3-5. Socket-head screw correctly retained by sleeve on
end of Allen driver



(a) Re move the two screws in the back of the cru ci ble.

(b) Ro tate the cru ci ble 180° and loosen the six re main ing screws ½ turn, be gin ning with the two
screws that are now in the rear most po si tion.

(c) Re move these six screws, be gin ning with the two in the rear most po si tion.

7. Screw the knurled thumb screw into the tapped hole pro vided for it in the top of the cru ci ble. Then ro -
tate the cru ci ble so that the off-cen ter thumb screw is to ward the rear of the source, as shown in Fig -
ure 3-7.

8. Re move the cru ci ble from the source, fol low ing the steps de scribed be low to avoid dam ag ing the
O-ring-seal ing sur face on the base of the cru ci ble. If scraped against the stain less steel wa ter baf fle
pro trud ing be neath the ex posed pocket, this sur face can eas ily be scratched deeply enough that the
O-ring in the cru ci ble mount ing flange will no lon ger seal cor rectly.

(a) Grasp the knurled thumb screw and use it to lift the cru ci ble straight up as far as it will go.

(b) Raise rear edge of the cru ci ble un til it just clears the sur face of the coil hous ing just be hind
the cru ci ble.

(c) Pull the cru ci ble clear of the coil hous ing by an gling it up ward and back ward at the same
time, as shown in Fig ure 3-8. Be very care ful at this point not to scrape the cru ci ble’s
O-ring-seal ing sur face on the wa ter baf fle.

Operation
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Figure 3-7. Source with crucible cover removed and knurled thumbscrew 
in place in top of the crucible



Cru ci ble Re place ment
Per form the steps de scribed be low when in stall ing a new cru ci ble or re in stall ing the same cru ci ble. Be sure to
fol low the cor rect pro ce dure when plac ing the cru ci ble into the cru ci ble well and low er ing it onto the cru ci ble
mount ing flange. It is also crit i cal to fol low the cor rect pro ce dures when re plac ing the cru ci ble mount ing
screws. In par tic u lar, avoid drop ping screws down into the source, as it may not be pos si ble to re trieve them
with out dis as sem bling the source fur ther. For best re sults, make sure each screw is held by the spe cial Al len
tool as shown in Fig ure 3-5 be fore at tempt ing to in sert the screw in place.

1. Make sure the cru ci ble mount ing flange is in a po si tion that al lows you to see six of the eight screw
holes.

2. An gle the cru ci ble into the po si tion shown in Fig ure 3-8. Then lower its rear end so that its bot tom
sur face is hor i zon tal, and lower it straight down onto the O-ring.

Operation
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Figure 3-8.Removing the crucible from the source. Note angle of withdrawal



CAU TION
Be careful not to scrape the underside of the crucible against the
stainless steel water baffle, as doing so may damage the
O-ring-sealing surface on the bottom of the crucible. 

3. Ro tate the cru ci ble un til all six threaded holes are vis i ble through the holes in the cru ci ble’s base.

4. In sert screws into the six ac ces si ble holes and screw them down enough to par tially com press the
O-ring. As you do so, work your way around the pe riph ery of the cru ci ble in a star-shaped pat tern,
tight en ing all sides evenly and grad u ally.

5. Ro tate the cru ci ble so that the other two screw holes are vis i ble, in sert screws into them, and tight en -
ing them about the same amount as you have al ready tight ened the other six screws.

6. Working your way around the cru ci ble in a star-shaped pat tern, con tinue tight en ing the screws in
two more stages, un til you can tell that the O-ring is com pletely com pressed.

7. Re place the cru ci ble cover.

Operation
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SECTION 4
MAINTENANCE OF

HIGH-PERFORMANCE
EMITTER ASSEMBLY

4.1 SEC TION OVER VIEW
This sec tion de scribes the pro ce dures in volved in proper main te nance of the high-per for mance emit ter as -
sem bly. Sec tion 5.2 de scribes how to change the fil a ment, sec tion 5.3 de tails the dis as sem bly pro ce dure for
the en tire emit ter, and sec tion 5.4 cov ers emit ter re as sem bly.

Gen eral Pre cau tions
1 To min i mize con tam i na tion, al ways wear rub ber sur gi cal gloves or other par tic u late-free gloves when

han dling parts that will not be chem i cally cleaned be fore be ing in stalled in the vac uum cham ber.

2 Ex am ine all screws as you dis as sem ble the emit ter and re place any that show signs of thread dam age or dis -
tor tion. Dam aged screws are likely to be come frozen in place dur ing sub se quent source op er a tion, re sult ing
in break age or thread strip ping the next time you at tempt to re move them. Coat all screws that you do re use
with mo lyb de num disulfide (ROCOL or equiv a lent). When re plac ing screws, use only stain less steel 6-32
socket-head screws of the cor rect lengths (see Fig ure 4-3). All screws must be vented so as to cre ate a path
through which gases trapped be tween the threads can be pumped out. To min i mize vir tual leaks, it is im por -
tant that the un der side of the screw’s head as well as its threads be vented. For best re sults, use the screws
that are avail able from Temescal, as they come ma chine vented in the cor rect man ner. 
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4.2 FIL A MENT RE PLACE MENT
Fol low the pro ce dure de scribed be low in chang ing the fil a ment, re fer ring as needed to the il lus tra tions in this
sec tion.

1. Switch off the e-beam power sup ply’s main cir cuit breaker.

2. If the high-volt age con trol on the power sup ply is keylocked, re move the key and keep it with you
un til you have fin ished work ing on the source.

3. If this gun’s de flec tion coils are con trolled by a Temescal Pro gram ma ble Sweep, un plug that unit’s
in put power ca ble. If the gun’s de flec tion coils are con trolled by a beam sweep con trol ler with a
power on/off switch, switch off the power. 

4. Touch a prop erly con nected ground ing hook to the high-volt age com po nents in the vac uum cu bi cle
to re move any re sid ual high-volt age charges. Leave the ground ing hook in place across the sec ond -
ary of the gun fil a ment trans former while you are work ing in the vac uum cu bi cle.

5. Vent the sys tem to at mo sphere. 

6. Af ter wait ing three min utes for the emit ter to cool down, open the work cham ber and per form what -
ever pro ce dures are re quired to gain full ac cess to the source. On Temescal sys tems, this will en tail
low er ing the source tray and swing ing it out from the sys tem.

7. Dis con nect the high-volt age leads from ei ther the fil a ment bus bars or the high-volt age feedthroughs.

8. Re move the knurled thumbnut that se cures the emit ter as sem bly to the gun’s base plate.

9. Pull the emit ter straight out from the source.

10. Working now at a bench, re move the two screws that se cure the fil a ment clamps to the cath ode
blocks.

11. Re move the old fil a ment, us ing tweez ers if nec es sary. Check for traces of bro ken fil a ment ma te rial
on the fil a ment clamps and in and around the fil a ment cav ity.

12. Check to see that the V-shaped grooves in the fil a ment clamps are clean and smooth. If they are not,
sur face them with 400-grit (or finer) em ery pa per. Also check the front sur face of the cath ode blocks
for signs of ox i da tion and clean that sur face with em ery pa per as nec es sary. 

13. Re move all res i dues from the parts you have sur faced with the em ery pa per. Clean these parts ei ther
ul tra son i cally or by ap ply ing isopropyl al co hol.

14. Place the new fil a ment in the fil a ment cav ity, with the coil of the fil a ment fac ing to ward the front
edge of the beam formers. 

CAU TION
The filament MUST be installed with the coil facing forward (i.e.,
toward the front edge of the beam formers).

CAU TION
Do not handle the new filament with your bare hands. Salt and oil
from the skin will shorten filament life.
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15. The spare parts kit (PN 0916-8300-0) for the high-per for mance emit ter pro vides a fil a ment align -
ment rod (PN 0916-8271-0). This tool is de signed to en sure that the fil a ment is po si tioned and
aligned cor rectly be fore the clamp screws are tight ened. In sert the align ment rod through the hole in
the end of one cath ode block, through the fil a ment’s coils, and into other cath ode block. The rod
should pass smoothly through the fil a ment’s coils and hold it se curely in place.

16.  Put the fil a ment clamps in place and loosely in stall the screws that se cure them to the cath ode
blocks. Be fore tight en ing these screws, make sure that the fil a ment legs are lo cated squarely in the
V-grooves in the fil a ment clamps and that there is no bind ing be tween the align ment rod and the fil a -
ment’s coils.

17. When you are sure that the fil a ment is in the cor rect po si tion and not bind ing against the align ment
rod, tighten the fil a ment clamp screws.

18. Care fully with draw the fil a ment align ment rod. If it binds against the fil a ment’s coil as it is with -
drawn, slide it back into place, loosen the fil a ment clamp screws and re ad just the fil a ment’s po si tion
un til the rod can be with drawn with out any bind ing. When you have fin ished us ing the align ment
rod, re turn it to the spares kit.

19. Use an ohm me ter to check the con ti nu ity be tween the fil a ment clamps. The me ter should show lit tle
or no re sis tance (i.e., not more than 0.3 ohms) be tween the clamps. If the me ter in di cates in fi nite re -
sis tance, the fil a ment has been bro ken dur ing in stal la tion and must be re placed. In that event, re -
move the fil a ment and re peat steps 15-18 of this pro ce dure. Then test the con ti nu ity again. If the
ohm me ter reads some thing sig nif i cantly greater than 0.3 ohms but less than in fin ity, the fil a ment
legs may not be mak ing good elec tri cal con tact with the fil a ment clamps. Try loos en ing and then
retightening the fil a ment clamp screws, pay ing par tic u lar at ten tion to the in struc tions in steps 16-18
re gard ing the po si tion and align ment of the fil a ment. Then re peat the con ti nu ity check.

20. Put the emit ter as sem bly in place in the source. Be fore tight en ing the knurled thumbnut, make sure
that the emit ter as sem bly is snug against the front of the base plate. When the emit ter as sem bly is
cor rectly po si tioned, the front of the an ode should line up with the open ing in the coil hous ing
through which the beam passes.

21. Re con nect the fil a ment leads.

If the source fails to op er ate prop erly af ter the emit ter is re in stalled, it may be be cause var i ous com po nents
have ox i dized, eroded, or be come coated with evaporants to such a de gree that clean ing is nec es sary. Re fer to
sec tion 3.4 for source clean ing pro ce dures.

Maintenance of High-Performance Emitter Assembly
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4.3 EMIT TER DIS AS SEM BLY
Fol low the pro ce dure de scribed be low when dis as sem bling the en tire emit ter as sem bly. Re fer to Fig ures 5-1,
5-2, and 5-3 for parts iden ti fi ca tion.

1. Per form steps 1 through 12 of the fil a ment re place ment pro ce dure (see sec tion 5.2).

2. Working now at a bench, re move the two screws that se cure the an ode mount ing bracket to the emit -
ter sup port bar. Then re move the an ode mount ing bracket and the an ode from rest of the emit ter as -
sem bly.

3. Re move the two screws that se cure the an ode to its mount ing bracket.

4. Check the an ode for signs of burn ing or dis tor tion. If any are found, re place the an ode.

5. Re move the two screws that se cure to right- and left-hand beam formers to the right- and left-hand
cath ode blocks, re spec tively, and re move the beam formers.

6. Re move the four screws that se cure the fil a ment bus bars, the cath ode blocks, and the cath ode block
in su la tor to the emit ter mount ing bar.

7. Re move the two screws that se cure the emit ter mount ing bar to the two high-volt age spac ing in su la -
tors and re move the emit ter mount ing bar.

8. Re move the two screws that se cure the high-volt age spac ing in su la tors to the emit ter sup port bar.
Doing this will al low you to re move the spac ing in su la tors and their shields.

9. Re move the two screws that se cure the emit ter mount ing bracket to the emit ter sup port bar.

10. Care fully ex am ine all metal parts for signs of ero sion and de for ma tion and re place any that show
such signs of wear. Even round ing of orig i nally square edges can com pli cate re as sem bly and ad -
versely af fect emit ter per for mance. Be fore re as sem bly, bead-blast and chem i cally clean all re us able 
parts of the emit ter.

Maintenance of High-Performance Emitter Assembly
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4.4 EMIT TER RE AS SEM BLY
Fol low the se quence de scribed be low when re as sem bling the emit ter. Re fer to Fig ures 5-1, 5-2, and 5-3 for
parts iden ti fi ca tion. It is ad vis able to use new ce ramic parts when re as sem bling the emit ter. It is ex tremely dif -
fi cult to clean these parts thor oughly, and they are likely to have in vis i ble cracks that can re sult in break age
upon re as sem bly and/or shorts dur ing sub se quent source op er a tion. 

Dur ing the re as sem bly pro ce dure, pay close at ten tion to screw lengths, which are 1/4" through out, ex cept for:

• the two ½" screws that se cure the right-hand fil a ment bus bar and cath ode block to the mount ing bar
• the two 3/8" screws that se cure the left-hand fil a ment bus bar and cath ode block to the mount ing bar
• the two 3/8" screws that se cure the HV spac ing in su la tors and their shields to the emit ter sup port bar
• the two 3/8" screws that se cure the emit ter mount ing bar to the HV spac ing in su la tors.

Dur ing re as sem bly, use a torque driver ca pa ble of good res o lu tion in the 4 in-lb. to 8 in.-lb. range. Torque all
screws that se cure metal to metal to 8 in.-lbs. Be fore as sem bling metal parts to ce ramic parts, ex am ine the
metal parts to make sure that they are flat, true, and free of burrs and other raised de fects. Torque all screws
that se cure metal parts to ce ramic parts to 4 in.-lbs. As you do so, pay close at ten tion to the ce ramic parts to see 
whether they crack and re place any that do de velop cracks.

 
1. Lay the emit ter mount ing bar flat on your work sur face.

2. Put the left-hand cath ode block in place on the emit ter mount ing bar.

3. Put the left-hand fil a ment bus bar in place atop the left-hand cath ode block.

4. In stall and tighten the 3/8"-long screws that at tach the left-hand fil a ment bus bar and cath ode block
to the mount ing bar.

5. Put the cath ode block in su la tor in place on the emit ter mount ing bar. Fig ure 4-4 in di cates the in su la -
tor’s cor rect po si tion, with its top tab fac ing rear ward and its holes aligned with the two right-hand
holes in the emit ter mount ing bar.

6. Put the right-hand cath ode block in place on top of the cath ode block in su la tor.

7. Place the right-hand fil a ment bus bar in po si tion atop the right-hand cath ode block.

8. In sert the flanged in su la tors through the holes in the right-hand bus bar and cath ode block.

CAU TION
The flanged insulators and the cathode block insulator MUST
separate the right-hand cathode block from the emitter mounting
bar. If they do not, there will be a dead short between the two
filament bus bars when power is applied, and no emission will be
obtained.

9. Put the wash ers in place on the ½"-long screws that se cure the right-hand fil a ment bus bar and cath -
ode block to the emit ter mount ing bar. Then in stall these screws, leav ing them slightly loose.

10. Check to see that the two cath ode blocks are aligned ver ti cally and are not cocked with re spect to
each other or the emit ter mount ing bar. Then tighten the screws that se cure the right-hand fil a ment
bus bar and cath ode block to the emit ter mount ing bar.

11. Re in stall the right- and left-hand beam formers, leav ing their mount ing screws slightly loose.
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12. The spares kit (PN 0916-8300-0) for the high-per for mance emit ter con tains a thick ness gauge (PN
0916-8281-0) de signed to en sure that the two beam formers are po si tioned cor rectly with re spect to
each other. In sert the blade of this spac ing gauge be tween the beam formers.

13. Push the two beam formers against the gauge with the thumb and fore fin ger of one hand while us ing
the other hand to tighten the screws that se cure the beam formers to the cath ode blocks.  Doing this
will en sure that there is the cor rect 0.010" clear ance be tween the beam formers.

14. Care fully re move the spac ing gauge from be tween the beam formers and re turn it to the spares kit.

15. Per form steps 14 through 19 of the fil a ment re place ment pro ce dure (see sec tion 5.2).

16. Place the HV spac ing in su la tors in side their shields and re at tach them to the emit ter sup port bar,
with the closed ends of the shields fac ing the emit ter sup port bar. Use the re main ing two 3/8"-long
screws to at tach these parts.

17. Re at tach the emit ter mount ing bar to the other end of the HV spac ing in su la tors.

18. Re at tach the emit ter mount ing bracket to the emit ter sup port bar.

19. Re at tach the an ode to its mount ing bracket.

20. Re at tach the an ode mount ing bracket to the emit ter sup port bar.

21. Look into the gap be tween the for ward-fac ing sur faces of the beam formers and the an ode to ver ify
that this gap var ies by no more than 0.010". Then check the par al lel ism of the bot tom edges of these
sur faces. To do so, hold the emit ter with the bus bars fac ing you and slightly up turned, so that you
can just see the edges of the two beam formers be neath the front edge of the an ode. The vis i ble edge
of the beam formers should be par al lel to the bot tom edge of the an ode to within 0.010". If you find
that ei ther of these spa tial re la tion ships is out of tol er ance by more than 0.010", loosen the screws se -
cur ing the an ode to the an ode mount ing bracket and ad just the po si tion of the an ode. If ad just ing the
an ode’s po si tion does not bring these parts within the spec i fied tol er ances, at least one of them prob -
a bly need to be re placed. Re move the an ode and both beam formers and care fully ex am ine them for
dis tor tion to de ter mine which needs to be re placed. 

22. Put the emit ter as sem bly in place in the source. Be fore tight en ing the knurled thumbnut, make sure
that the emit ter as sem bly is snug against the front of the base plate. The an ode plate of the emit ter as -
sem bly should line up with the open ing in the coil hous ing through which the beam arcs to ward the
cru ci ble.

23. Re con nect the fil a ment leads.

Maintenance of High-Performance Emitter Assembly
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Figure 4-1. Front view of high-performance emitter assembly
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SECTION 5
SOURCE DISASSEMBLY

5.1 SEC TION OVER VIEW
This sec tion de scribes in de tail the cor rect pro ce dure for dis as sem bling the source. The pro ce dures de scribed
in this sec tion should be fol lowed when ever the source is par tially or com pletely dis as sem bled for clean ing or 
for re place ment of O-rings or other parts. Sec tion 5.2 pro vides gen eral work ing guide lines and de scribes the
pro ce dures for re mov ing the source from the vac uum sys tem and dis as sem bling its ma jor com po nents, leav -
ing only the emit ter as sem bly, the bear ing hous ing as sem bly, and the drive as sem bly still in tact. Sec tion 5.3
de scribes how the bear ing hous ing as sem bly is dis as sem bled, and Sec tion 5.4 pro vides the same in for ma tion
for the drive as sem bly. Dis as sem bly in struc tions for the high-per for mance emit ter ap pear in Sec tion 5.
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5.2 SOURCE RE MOVAL AND DIS AS SEM BLY

Gen eral Guide lines
Fol low the guide lines de scribed be low when per form ing any dis as sem bly pro ce dure. The pur pose of these
guide lines is to limit risks to the per son per form ing the dis as sem bly, to min i mize vac uum sys tem con tam i na -
tion, and to sim plify re as sem bly wher ever pos si ble. 

1 Make sure the elec tron beam power sup ply is switched OFF. If the power sup ply is on its own keylocked
cir cuit, open the cir cuit breaker at the ser vice panel and lock it out. If not, switch off the power sup ply
with its key lock, if it is equipped with one, and keep the key in your pos ses sion while work ing on the
source. 

2 Use a prop erly con nected ground ing hook to dis charge any re sid ual high-volt age charge in and about the
vac uum cab i net. Com po nents that should be dis charged with a ground ing hook in clude the fil a ment
trans former, the high-volt age feedthroughs, and the in-vac uum high-volt age leads. 

3 To min i mize sys tem con tam i na tion, wear some form of lint-free head cov er ing and rub ber sur gi cal
gloves when re mov ing the source from the vac uum cham ber. Dur ing the ac tual source dis as sem bly pro -
cess, wear the rub ber gloves when han dling any parts that will not be chem i cally cleaned be fore re in stal -
la tion.

Re moving the Source from the Vac uum Cham ber
Fol low the pro ce dure de scribed be low in dis con nect ing power and wa ter from the source and re mov ing it
from the vac uum cham ber.

 
1 Touch the ground ing hook to the high-volt age feedthroughs, if you have not done so im -

me di ately pre vi ous to be gin ning this pro ce dure.

2 Re move the shield ing from the in-vac uum high-volt age leads. 

3 Touch the ground ing hook to these high-volt age leads.

4 Re move the de bris shields, if the sys tem is equipped with them.

5 Dis con nect the high-volt age leads from the source’s emit ter bus bars.

6 Dis con nect the de flec tion coil leads from the source’s de flec tion coil ter mi nals.

7 Switch off the source’s wa ter sup ply.

8 Dis con nect the wa ter sup ply and out let lines at some point out side the vac uum cham ber.

9 Con nect a com pressed-air line to the wa ter sup ply line you just dis con nected and use
com pressed air to blow the wa ter out of the source.

10 Dis con nect the wa ter sup ply and out let lines from the source.

11 Turn off the pop top source’s air sup ply and safely re lease any com pressed air left in the
lines.

12 Dis con nect the air sup ply, re turn and vent VCR lines from the source.

13 Dis con nect the ex ter nal ro tary drive to the source. If the source is a bot tom drive unit,
dis con nect the source’s drive shaft from the ro tary feedthrough in the source tray. If this
is a side-drive unit, dis con nect the gun’s drive shaft from the cou pling that con nects it to
the drive shaft from the ro tary feedthrough in the side of the cham ber.

14 Re move the bolts that se cure the source’s mount ing straps to the source tray.

Source Disassembly
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15 Re move the source from the source tray and place it on a suit able work bench. Do not
place the source on the bench with out first turn ing it on its side or hav ing sup ports
(1/4-20 screws are ad e quate) which keep the source’s weight off the spi der plate. Hav ing 
the bot tom of the spi der plate sup port the weight of the source fully col lapses the welded 
bel lows, which un der re peated com pres sion may re duce the bel lows ser vice life.

CAU TION
If the pneumatic cylinder and spider plate are removed, ensure that
the drive shaft does not bump or rest against any hard surface. The
shaft’s ball bearings are very likely to be damaged by any impact or
by the weight of the source resting on the shaft.

Dis as sem bling the Ma jor Por tion of the Source
The fol low ing pro ce dure de scribes how the source is dis as sem bled to the point shown in Fig ure 5-15. At that
stage, the only sub as sem blies left in tact will be the emit ter as sem bly, the bear ing hous ing as sem bly, pneu -
matic cyl in der, and the drive as sem bly. Sec tions 5.3 and 5.4 de scribe the dis as sem bly of the bear ing hous ing
as sem bly and the drive as sem bly, re spec tively. 

In gen eral, it is best to avoid dis as sem bling any thing that does not have to be dis as sem bled. In par tic u lar,
avoid re mov ing the mag net stops and pneu matic cyl in der from the source’s base plate or the ring gear from
the cru ci ble mount ing flange un less it is ab so lutely es sen tial, as re align ment of these parts is some what in -
volved. The slot ted mag net stops can only be re placed ac cu rately if you put the per ma nent mag net in place be -
fore hand and check its place ment with re spect to the parts that must abut it when the source is fully as sem bled. 
Spe cial in struc tions for align ing the ring gear are pro vided in sec tion 5.3.

CAU TION
Pay attention to the lengths of the screws you remove at each stage of
this disassembly procedure. There are several different screw lengths,
and it is critical to replace the correct screws in each location. 

Step 1. Us ing the Allen tool pro vided with the unit, re move the 3 socket-head screws that se cure the 
cru ci ble cover to the push rods (see Fig ure 5-1). Then re move the cover.

Source Disassembly
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Step 2. With the source on its side, re move the 10-32 flat-head screw from the cen ter of the spi der
plate. Note: Use a thin 7/8” open-end wrench ap plied to the ma chined hex on the bel lows to
pre vent twist ing the bel lows.

Step 3. Pull the spi der plate and push rods out through their clear ance holes in the coil hous ing and
base plate. Any push rod, switch, or switch bracket can be changed or re placed by re mov ing
their re spec tive screws, fas ten ing them to the base plate.

Step 4. Re move the eight buttonhead screws, fas ten ing the clamp ring to the top of the pneu matic
cyl in der and lift off the clamp ring, en sur ing that the cen ter hole clears the bel lows.

Step 5. Re move the six socket head screws, fas ten ing the pneu matic cyl in der to the base plate to aid
cyl in der re moval from the base plate. Re move the seal ing disk. This thin disk is meant to
block any gas path through the pivot plate shaft’s, mount ing screws. Note ori en ta tion of
seal ing disk.

Step 6. To re move the pis ton and bel lows from the cyl in der, use a 7/8” wrench on the ma chined hex 
of the bel lows and a 5/32” Al len key wrench on the bot tom of the pis ton and loosen.

Step 7. In spect and re place any worn o-rings. Note: In spect the ½” o-ring that forms the seal be -
tween the pis ton shaft and pneu matic cyl in der.

Step 8. If this is a bot tom-drive source, turn it over and re move the three socket-head screws that se -
cure the drive as sem bly to the bot tom of the source and re move the drive as sem bly. For in -
struc tions on dis as sem bling the drive as sem bly, see sec tion 5.4.

Step 9. Now you are ready to re move the screws that se cure the cru ci ble to the cru ci ble mount ing
flange. This pro ce dure in volves us ing the spe cial Allen tool pro vided with the source, which
con sists of a stan dard 7/64" Allen driver with a ma chined sleeve fit ted over the shaft (see
Fig ures 5-2 and 5-3). If you are not ex pe ri enced with this tool, see the de tailed in struc tions

Source Disassembly
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Figure 5-1. Removing the crucible cover



in steps 3 and 4 un der the head ing “Re mov ing the Cru ci ble” in sec tion 3.5. If you are pro fi -
cient in the use of this tool, pro ceed di rectly to step 10 of this pro ce dure.

Source Disassembly
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Figure5-2. Detail of the sleeve on the Allen driver

Figure 5-3. Socket-head screw correctly retained by the
sleeve on the end of the Allen driver

Shaft of Allen driver should extend
about halfway into counterbored area.

7/64" hex
Machined
sleeve

6-32 Socket
head screw



Step 10. Re move the screws that se cure the cru ci ble to its mount ing flange. There are eight of these
screws, six of which will be ac ces si ble if you turn the cru ci ble to the po si tion shown in Fig -
ure 5-4. Per form the fol low ing steps in re mov ing these screws:

CAU TION
It is important to follow the procedure described below in removing
the crucible mounting screws. The compressed O-ring exerts
considerable upward force against the crucible, and the
counter-pressure exerted by the mounting screws must be relieved
evenly to prevent damage to the screws or the threads in the crucible 
mounting flange.

(a) Remove the two screws in the back of the crucible.

(b) Rotate the crucible 180° and loosen the six remaining screws ½ turn, beginning with the 
two screws that are now in the rearmost position.

(c) Remove these six screws, beginning with the two in the rearmost position.

Step 11. Screw the knurled thumb screw into the tapped hole pro vided for it in the top of the cru ci ble.
Then ro tate the cru ci ble so that the off-cen ter thumb screw is to ward the rear of the source.

Source Disassembly
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Figure 5-4. Removing the screws that secure the crucible to the crucible mounting flange



Step 12. Re move the cru ci ble from the source, fol low ing these steps to avoid dam ag ing the
O-ring-seal ing sur face on the base of the cru ci ble: 

(a) Grasp the knurled thumbscrew and use it to lift the crucible straight up as far as it
will go. 

(b) Raise rear edge of crucible until it just clears the edge of the coil housing to the rear of
the crucible.  

(c) Pull the crucible clear of the coil housing by angling it upward and backward at the
same time, as shown in Figure 5-5. At this point, be very careful not to scrape the
crucible’s O-ring-sealing surface on the water baffle.

Re as sem bly Note 
It is im por tant to use the spe cial Allen tool cor rectly when in stall ing the screws that se cure the cru ci ble to its
mount ing flange, so that these screws are not dropped into the re cesses of the source. To pre vent this from
hap pen ing, make sure that the tool’s sleeve ex tends as far as pos si ble down over the head of each screw be fore 
in sert ing it into place, as shown in Fig ure 5-3. Fol low these steps when (re-)in stall ing a cru ci ble:

(a) Po si tion the cru ci ble mount ing flange so that you can see six of the eight screw holes.

(b) An gle the cru ci ble into the po si tion shown in Fig ure 5-5. Next, lower its rear end so that its bot tom
sur face is hor i zon tal; then lower the cru ci ble straight down onto the O-ring. As you per form this step,
take great care to avoid scrap ing the un der side of the cru ci ble’s O-ring-seal ing sur face against the wa ter
baf fle.

(c) Ro tate the cru ci ble un til the six threaded holes in the cru ci ble mount ing flange are vis i ble through the 
holes in the base of the cru ci ble.

(d) In sert screws into the six ac ces si ble holes and screw them down enough to par tially com press the
O-ring. As you do so, work your way around the pe riph ery of the cru ci ble in a star-shaped pat tern,
tight en ing the screws evenly and grad u ally.

Source Disassembly
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Figure 5-5. Removing the crucible from the source. Note angle of withdrawal



(e) Ro tate the cru ci ble so that the other two screw holes are vis i ble, in sert screws into them, and tighten
them about the same amount that you have al ready tight ened the other six screws.

(f) Work your way around the cru ci ble in a star-shaped pat tern, tight en ing the screws in two more stages, 
un til you can tell that the O-ring is com pletely com pressed.

Step 13. Re move the emit ter as sem bly, if you have not al ready done so. First re move the knurled nut
that se cures the emit ter to the source base plate, as shown in Fig ure 5-6. Then re move the
emit ter.

Step 14. Re move the two screws that se cure the coil shield to the source. Then re move the coil shield
and pull the coil as sem bly straight out of the coil hous ing.

Step 15. If this is a side-drive gun, re move the screws that se cure the side-drive as sem bly to the left-
or right-hand pole piece, as the case may be.

Step 16. Re move the screws se cur ing the pole piece ex ten sions to the pole pieces and re move those
ex ten sions.

Step 17. Un cou ple the tube con nect ing the gun’s up per and lower wa ter cir cuits. Us ing ap pro pri ate
wrenches, hold the nut sol dered onto the fit ting con nected to the coil hous ing while turn ing
the cou pling on the fit ting con nected to the base plate (see Fig ure 5-7).

Source Disassembly
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Figure 5-6. Removing the emitter assembly



Step 18. Re move the screws that se cure the left-hand pole piece to the coil hous ing and loosen the
screws that se cure that pole piece to the source base plate (see Fig ure 5-8).

Step 19. Step : Re peat the same pro cess on the right-hand pole piece.

Step 20. You should now be able to lift the coil hous ing free of the pole pieces, as shown in Fig ure
5-9. If not, fur ther loosen the bot tom row of screws that se cure one of the pole pieces to the
source base plate.

Source Disassembly
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Figure 5-8. Removing the screws that secure the coil housing to the
pole pieces

Figure 5-7. Uncoupling the water-crossover tube



Step 21. Re move the screws that se cure the pole pieces to the base plate (see Fig ure 5-10).

Step 22. Re move the pole pieces from the re main der of the source. To do so, grasp the per ma nent
mag net with one hand and the an gled front end of the pole piece with the other, as shown in
Fig ure 5-11. Then swing the front of the pole piece away from the source and care fully sep a -
rate it from the rear edge of the mag net, rock ing it slowly up and down if nec es sary to break
it free from the mag net’s very strong field.

Source Disassembly
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Figure 5-9. Removing the coil housing

Figure 5-10. Removing the screws that secure the LH pole piece to the
base plate



 

DANGER
As you perform this step, take care to avoid getting your fingers
between the pole piece and any other part of the source. One or
more of your fingers could easily be injured if the pole piece should
slip from your grasp. In that event, the pole piece could snap back
tight against the magnet and base plate with great speed and force,
resulting in possible injury to a finger caught between two metallic
parts.

Step 23. Care fully re move the per ma nent mag net from the base plate. To do so, push it to one side
and then swing it up by rais ing the end that now ex tends be yond the side of the base plate.

CAU TION
To minimize the risk of degaussing the magnet, always place it on a
nonmagnetic surface such as plastic or wood when it is not installed
in the source. When handling the magnet, make sure that it does not
drop onto or otherwise strike any hard surface. 

Step 24. Re move the two 8-32 × 1/4-in. screws that se cure the wa ter baf fle to the pivot shaft and re -
move the wa ter baf fle (see Fig ure 5-12).

Source Disassembly
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Figure 5-11. Correct technique for detaching pole pieces from
magnet and base plate



Step 25. Hold ing the re main der of the source as shown in Fig ure 5-13, re move the four 6-32 × 3/8-in. 
screws that se cure the pivot shaft to the base plate. Then you can re move the bear ing hous -
ing as sem bly (which con tains the pivot shaft) from the source. 

Source Disassembly
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Figure 5-12. Removing the water baffle

5” OD x 1/8” O-ring 
(PN 2231-0250-0)

Water baffle
(PN 0412-1342-0)

Crucible mounting flange
(PN 0412-1323-0)

Source base plate
(PN 0626-4355-0)



Re as sem bly Note 
The four holes in the base plate for mount ing the bear ing hous ing as sem bly are not ar ranged in a rect an gle but
are asym met ri cal, with one hole slightly far ther off cen ter with re spect to the other four. This ar range ment en -
sures that the bear ing hous ing as sem bly can be mounted in only one ori en ta tion, that is, with the wa ter baf fle
point to ward the front of the source. When re as sem bling, make sure that you can see all four tapped holes in
the pivot shaft through the holes in the base plate be fore you in sert and tighten any screws.

Source Disassembly
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Figure 5-13. Detaching the pivot plate shaft from the base plate



Step 26. Re move the four 6-32 × 5/8-in. screws that se cure the bear ing hous ing to the cru ci ble mount -
ing flange. To do so hold the bear ing hous ing-mount ing flange as sem bly in one hand, with
the top of the mount ing flange fac ing down. Then in sert the Allen driver into the re cesses in
the bear ing hous ing  that hold the four screws and re move them, as shown in Fig ure 5-14.

Fig ure 5-15 shows the parts dis as sem bled so far, with the fol low ing sub as sem blies still in tact:

1. The emit ter as sem bly (see sec tion 4.3 for dis as sem bly in struc tions and parts il lus tra tion)

2. The bear ing hous ing as sem bly (see sec tion 5.3 for dis as sem bly in struc tions and parts il lus tra tion)

3. The drive as sem bly (see sec tion 5.4 for dis as sem bly in struc tions and parts il lus tra tion)

Source Disassembly
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Figure 5-14. Removing the screws that secure the bearing housing assembly to the crucible
mounting flange

Crucible mounting flange
(PN 0412-1323-0)

Bottom of pivot shaft
(PN 0413-1333-0)

Bearing housing
(PN 0214-9272-0)

13/16” OD x 1/16”
O-ring (PN 2231-0019-0)



Figure 5-15. Parts layout, STIH-270-2PT source, with emitter, bearing housing assembly, and 
drive assembly still intact

   

Source Disassembly
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Part Num bers List for Fig ure 5-15

Ref# Item Num ber De scrip tion

003 2231-0110-1 O-Ring 3/8 ID X 3/32 W  VITON

006 0214-9311-0 Shunt Bar STIH-270-2C

008 0626-7434-0 Coil Hous ing BRZMNT W/VCO PT

010 0303-3292-0 Fil a ment lead

011 0312-6923-0 Coil Assy.

012 0412-1452-0 Coil shield STIH270-2C

013 0626-3784-1 Pole piece LH W/STEP, -2CKE

014 0626-3784-2 Pole pieceRH W/STEP, -2CKE

015 0715-9412-3 Pole ext. .38" X 2.50" X .12" SST

016 0412-1482-1 Mag net Shld STIH 2702 FOR -2 PT

017 0413-3902-0 Mag net STIH 270-2M

019 0626-4355-0 Base Plate for the STIH270-2 PT

020 0412-1542-0 Mount ing strap STIH-2

048 1349-4034-0 Thumbscrew

060 0715-8173-1 In sert, Coil HSG, X-Cont 4Pkt -2

061 0715-8173-2 In sert, Coil HSG, X-Cont 6Pkt -2

750 2231-0225-1 O-Ring, 1.859" ID X 1/8" CS

751 2231-0218-1 O-Ring, 1.234" ID X 1/8" CS

752 2231-0112-0 O-Ring, 1/2" (.487") ID X 3/32" CS

799 6156-1210-0 Switch, Sim u lated roller le ver

800 0627-2613-0 Weldment, Bel lows, SST, PopTop

801 0627-2663-0 Weldment cyl in der, Pneu matic

802 0627-2652-0 Clamp,Ring, Bel lows SST

Ref# Item Num ber De scrip tion

803 0627-4833-0 Plate, Spi der, SST, PopTop

804 0627-4812-0 Pushrod, Solid, -2CK PT SRC

805 0627-2632-0 Disk, Seal ing,SST, PopTop

806 0627-2702-0 Block, Guide, Vespel

807 0627-2742-0 Bracket,Limit SW, RH, PopTop

808 0627-2752-0 Bracket, Limit SW, LH, PopTop

809 0627-2722-0 Block, Clamp, VCR Base, PopTop

810 0627-2732-0 Block, Clamp, VCR Cap, PopTop

811 0627-2782-0 Pis ton, Pneu matic, 1.490" OD

901 0503-2762-0 Ring gear

905 0412-1323-0 Cru ci ble mount ing flange

907 0412-1342-0 Wa ter baf fle as sem bly STIH2

909 0414-5712-1 Washer Flt. Bkup. Quad Ring, Bronze

915 2108-0215-0 Ring quad 1-1/16" (1.046") ID X 1/16" CS

916 2231-0019-0 O-Ring, 13/16" (.801") ID X 1/16" CS

917 2231-0250-0 O-Ring 5" ID X 1/8" W     VIT

0916-8294-0 High-per for mance emit ter

0627-8144-1 Cru ci ble cover

0715-8454-0 4-pocket cru ci ble

Source Disassembly
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5.3 DIS AS SEM BLING THE BEAR ING HOUS ING AS SEM BLY
Per form the steps de scribed be low and re fer to Fig ures 5-16 and 5-17 when dis as sem bling the bear ing hous -
ing as sem bly.

Step 1. Hold the bear ing hous ing right-side-up and re move the loose spacer from the hous ing’s in -
ner cy lin dri cal sur face, if the spacer has not al ready fallen out of place.

Step 2. Us ing a snap ring tool fit ted with cor rect-sized prongs, spread the re tain ing ring and re move
it from around the pivot shaft (see Fig ure 5-16).

Step 3. Re move the pivot shaft, up per and lower bear ings, and bear ing spacer from the bear ing
hous ing. Fig ure 5-17 shows these parts laid out in or der of re as sem bly.

Source Disassembly
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Figure 5-16. Removing the retaining ring

Spacer

Retaining ring

Figure 5-17. Layout of the parts of the bearing housing assembly, in order
of reassembly

13/16” × 1/16” O-ring
(PN 2231-0019-0)

Pivot shaft
(PN 0412-1333-0)

Bearing housing 
(PN 0214-9272-0)

Crucible rotation
bearings 
(PN 9120-1724-0) 

Retaining ring 
(PN 1384-1106-0)

Spacer 
(PN 0214-9281-0)

Bearing spacer 
(PN 0412-1381-0)



Re as sem bling and In stalling the Bear ing Housing As sem bly
Fol low the pro ce dures de scribed be low when re as sem bling and in stall ing the bear ing hous ing as sem bly. Per -
form these pro ce dures in the or der in which they ap pear.

Pro ce dure 1: Parts In spec tion
Care fully in spect the pivot shaft be fore re as sem bling the bear ing hous ing as sem bly, pay ing close at ten tion to
the top of the pivot shaft and its quad ring seal ing sur face. The top of the pivot shaft must be free of burrs to
pre vent the quad ring from be ing dam aged dur ing as sem bly. Use Scotchbrite or sim i lar prod ucts to pol ish
small mars out of the quad-ring-seal ing sur face. If deep scratches re main, re place the pivot shaft.

Pro ce dure 2: Drive gear in stal la tion
Per form this pro ce dure only if you have re moved the drive gear from the cru ci ble mount ing flange.

Step 1. Using the cor rect mount ing screws, loosely se cure the drive gear to the cru ci ble mount ing
flange, so that the gear can still be moved about slightly.

Step 2. In sert the bear ing hous ing as sem bly into the hole in the cru ci ble mount ing flange and use the  
outer sur face of the bear ing hous ing to cen ter the ring gear. 

CAU TION
Take care to avoid jamming or scratching these parts during this
step, as the fit between the bearing housing and the crucible
mounting flange is very close.

Step 3. Ro tate the bear ing hous ing un til its through-holes line up with the screws that se cure the
drive gear to the cru ci ble mount ing flange. 

Step 4. In sert the Allen driver through these holes and tighten these screws, as shown in Fig ure
5-18.

Source Disassembly
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Figure 5-18. Allen driver inserted through hole in the bearing housing

Bearing housing

Shaft of Allen tool

Crucible
mounting flange



Step 5. Re move the bear ing hous ing from the cru ci ble mount ing flange.

Pro ce dure 3: Re as sem bly of Bear ing Housing As sem bly

Step 1. Put the pivot shaft in place in side the bear ing hous ing, mak ing sure that both parts face the
cor rect di rec tion. Fig ures 5-16 and 5-17 show these parts cor rectly as sem bled.

Step 2. Care fully slide the two bear ings and the thicker bear ing spacer into the space be tween the
pivot shaft and the bear ing hous ing. Be very care ful to avoid jam ming any parts or scratch -
ing the pivot shaft as you do so.

CAU TION
The bearings in this assembly are precision bearings and must be
handled carefully. 

Step 3. Put the re tain ing ring in place, us ing the same snap-ring tool you used dur ing dis as sem bly.

NOTE
There will be approximately 1/8" of vertical play between the part of 
this assembly until it is secured to the crucible mounting flange.

Pro ce dure 4: Quad Ring In stal la tion

Step 1. Check to make sure that the bronze backup washer and the cru ci ble mount ing flange will
slide over the pivot shaft with out bind ing.

Step 2. Place the cru ci ble mount ing flange up side down on a clean work sur face (i.e., with the
counterbored seat for the quad ring fac ing up ward).

Step 3. Liberally lu bri cate the quad ring with a low va por pres sure (Apiezon L or equiv a lent). When 
the ring is cor rectly lu bri cated, all four of its grooves should be at least par tially full of
grease. 

Step 4. Care fully work the quad ring into the counterbore in the cru ci ble mount ing flange.

Pro ce dure 5: Attaching the Bear ing Housing As sem bly to the Cru ci ble Mount ing Flange

Step 1. With the cru ci ble mount ing flange in the same po si tion, put the bronze backup washer in
place in its counterbore, di rectly on top of the quad ring.

Step 2. Place the bear ing hous ing as sem bly right-side-up on the work sur face (i.e., with the as sem -
bly rest ing on the pivot shaft’s lower end, which has the O-ring groove).

Step 3. Set the thin ner bear ing spacer in place in the top bore of the bear ing hous ing.

Step 4. Pick up the cru ci ble mount ing flange and turn it over, hold ing the bronze backup washer
against the quad ring to keep it from mov ing.

Step 5. Holding the backup washer this way, care fully work the mount ing flange onto the pivot
shaft, twist ing or rock ing the flange slightly to al low the quad ring to slide over the top lip of 
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the pivot shaft. If your tech nique is cor rect, stretch ing the quad ring over the pivot shaft
should re quire only a light down ward pres sure.

CAU TION
Do NOT force the quad ring onto the pivot shaft. Doing so may
damage the quad ring, rendering it incapable of providing a
water-tight seal.

Step 6. When you have pushed the lead ing edge of the quad ring past the wa ter out let slot, let go of
the backup washer and with draw your fin gers. Then push the mount ing flange all the way
down onto the pivot shaft.

Step 7. Once the mount ing flange is all the way down on the pivot shaft, hold these two parts to -
gether and ro tate the mount ing flange un til the holes in the bear ing hous ing are lined up with 
the threaded holes in the mount ing flange.

Step 8. In stall the four 6-32 × 5/8-in. mount ing screws, snugging them down grad u ally in a cross -
wise pat ter to pre vent the bear ing hous ing from be com ing cocked in the mount ing flange’s
bore. Torque the mount ing screws to 8 in-.lbs.

Step 9. Ro tate the pivot shaft by hand to make sure there is no bind ing as it turns.

Step 10. Se cure the wa ter baf fle to the top of the pivot shaft, us ing the pan-head screws pro vided (see 
Figure 6-12). 

Step 11. Check again for any trace of bind ing dur ing pivot shaft ro ta tion. This time, hold the mount -
ing flange in one hand and push the wa ter baf fle with one fin ger of the other hand to ro tate
the pivot shaft. The quad ring should pro duce a light, even re sis tance as the pivot shaft ro -
tates. If the re sis tance is heavy or un even, re move the mount ing flange from the bear ing
hous ing as sem bly and check to see that the quad ring has not be come cut or twisted. Check
also for parts that seem im prop erly in stalled or are out of tol er ance.

Be fore re in stall ing this as sem bly on the source base plate, ap ply low va por pres sure (Apiezon L or equiv a lent) 
to the O-ring that fits be tween the base plate and the pivot shaft and place this O-ring in the groove in the bot -
tom of the pivot shaft.

Pro ce dure 6: Vac uum Leak Check of As sem bly

Per form this check af ter the gun is fully re as sem bled, ex cept for the cru ci ble cover.

Step 1. Con nect the gun to a leak de tec tor with a sen si tiv ity of 1 × 10-9 std. Atm cc/sec or better.

Step 2. Ini ti ate the in stru ment’s test mode and note its base leak rate (i.e., its leak rate be fore he lium is
ap plied to the gun). This read ing in di cates whether there is any re sid ual he lium in the de tec tor
that should be re moved be fore you test the gun. Al ter na tively, the base rate can be sub tracted
from the test read ing.

Step 3. Ap ply he lium to all the ex ter nal sur faces of the gun while ob serv ing the leak rate, which
should not ex ceed 3 × 10-9 std. Atm cc/sec at any point.

Source Disassembly
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Step 4. Ro tate the cru ci ble while di rect ing the he lium flow to ward the area where the quad ring re -
sides (i.e., the area where the cru ci ble mount ing flange fits around the pivot shaft). The leak
rate there should not ex ceed 5 × 10-9 std. Atm cc/sec.

Step 5. If the leak rate in di cated fol low ing ei ther step 3 or step 4 is higher than the value spec i fied
for that step, re move the he lium from the gun and give the de tec tor time to sta bi lize at its
base leak rate. Then re peat steps 2-4. If the base leak rate is still high when you re peat step
2, then you can con clude that re sid ual he lium is build ing up within the de tec tor dur ing the
test ing pro ce dure, so there is prob a bly not a sig nif i cant leak in the gun. How ever, if re peat -
ing step 2 yields a base leak rate close to the value you ob tained when you first per formed
step 2, and if you ob tain a high read ing upon re peat ing ei ther step 3 or step 4, then you can
con clude that there is a leak in the gun. In that event, lo cate the source of the leak and cor -
rect it. Then re peat the test.
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5.4 DISASSEMBLING THE DRIVE SHAFT AS SEM BLY

Fol low the steps de scribed be low in dis as sem bling the drive shaft as sem bly.

Step 1. Hold the drive shaft as sem bly in one hand, with the shaft ex tend ing to ward you, as shown in 
Fig ure 5-19. Us ing a snap-ring tool with the cor rect-sized prongs, re move the re tain ing ring
that holds the outer drive bear ing in place in the bear ing hous ing.

Step 2. Using a small flat-bladed screw driver, pry up and out ward on one point of the re tain ing ring
that fits around the drive shaft (see Fig ure 20). 

Source Disassembly
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Figure 5-19. Removing the retaining ring that secures the outer
crucible drive bearing in the bearing housing

Figure 5-20. Removing the retaining ring that retains the drive shaft



Step 3. Holding the bear ing hous ing in the same po si tion, with draw the drive shaft from the as sem -
bly.

Step 4. Turn the bear ing hous ing over and drop the bear ings and the spacer into your other hand. Do 
NOT let the bear ings fall onto the floor or a work sur face, as they are eas ily dam aged. 

In most cases, it will not be nec es sary to re move the drive gear from the drive shaft. How ever, do ing so is sim -
ply a mat ter of loos en ing the two set screws that se cure the gear to the shaft and then work ing the gear off of
the shaft. If yours is a bot tom-drive source, there will be no Wood ruff key, In stead, the gear will be se cured to
the shaft with a roll pin. In the case of side-drive unit, the gear is held in place on the shaft by a wood ruff key.
Sup porting the bot tom of the gear hub, drive out the shaft us ing a ham mer and a small di am e ter drift. When
hammering the drift en sure that the wood ruff key does not rotate in its seat and jam in the keyway.

RE AS SEM BLY NOTE
Fol low the steps de scribed be low and re fer to Fig ure 5-21 when re as sem bling the drive shaft as sem bly.

(a) Re at tach the drive gear to the drive shaft, if you have dis as sem bled these parts.

(b) Put the two bear ings and the spacer in place in side the drive-bear ing hous ing.

(c) In sert the drive shaft into the as sem bly.

(d) Re place the re tain ing ring that se cures the drive shaft. To do so, place the points of the re tain ing ring
against the groove in the drive shaft. Then squeeze the ring against the shaft with a pair of nee -
dle-nosed pli ers un til the ring snaps into place around the shaft. Make sure the re tain ing ring is prop -
erly seated in its groove in the drive shaft.

The fol low ing ap plies to Bot tom-drive source:

(e) In sert the drive shaft as sem ble through the hole of the base plate so that the pin ion gear meshes with
the ring gear.

(f) Loosely tighten the three mount ing screws.

(g) Gently ro tate the cru ci ble mount ing flange and check for proper mesh ing of the pin ion gear.

(h) Firmly tighten the three mount ing screws of the drive shaft as sem bly.

The fol low ing ap plies to side-drive source:

(e) Slightly loosen the two set-screws that are hold ing the gear onto the drive shaft.

(f) In sert the drive shaft as sem bly through the side hole of the source as sem bly so that the bevel pin ion
meshes with the ring gear.

(g) Tighten the three mount ing screws

(h) Ad just the po si tion of the bevel pin ion the drive shaft so that the pin ion meshes with the ring gear
prop erly. Check the as sem bly by ro tat ing the cru ci ble mount ing flange.

(i) Tighten the two set screws on the bevel pin ion.
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Figure 5-21. The parts of the drive shaft assembly laid out in order of reassembly

Drive shaft
(PN 0216-9202-0)

Bearing housing
(PN 0412-1402-0)

Drive-shaft bearings
(PN 9120-1271-0)

Retaining ring for
drive shaft
(PN 1381-1032-5)

Retaining ring for bearings
(PN 1384-0062-8)

Bearing spacer
(PN 9013-2814-0)

Pinion gear
(PN 0216-9192-0)



SEC TION 6
TROUBLESHOOTING

6.1 SEC TION OVERVIEW
This sec tion pro vides a trou ble shoot ing guide that cor re lates spe cific symp toms to prob a ble causes and sug -
gested cor rec tive ac tions. To fa cil i tate your trou ble shoot ing ef forts, these symp toms are clas si fied ac cord ing
to type of mal func tion and or ga nized in the fol low ing sub sec tions:

7.2 Dif fi culties in gen er at ing or main tain ing a beam

7.3 Un sat is fac tory per for mance dur ing de po si tion 

7.4 Beam-po si tion prob lems

7.5 Other Mal func tions
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6.2 DIF FI CULTIES IN GEN ER ATING OR MAIN TAINING A BEAM

NO. SYMP TOM PROB A BLE CAUSE COR REC TION

1 High volt age is nom i nal, but there is no
emis sion cur rent and no fil a ment cur rent.
(See power sup ply in struc tion man ual for
nom i nal op er at ing val ues.)

(a) Fil a ment is bro ken or loose. (a) Using ohm me ter, check con ti nu ity be -
tween fil a ment bus bars. Make sure that
fil a ment legs are prop erly seated in
V-grooves and that the fil a ment clamp
screw is tight.

(b) Re sis tance be tween bus bars is high
be cause of ox ide buildup on fil a ment
clamps.

(b) Use ohm me ter to test re sis tance be -
tween bus bars. Read ing should be no
more than 0.3 ohms. If greater, re place fil -
a ment af ter clean ing ox ides from con tact
sur faces (see sec tion 4.2 for in struc tions). 

(c) Fault in cir cuit sup ply ing fil a ment cur -
rent.

(c) Check the e-beam power sup ply’s gun
con trol cir cuit and the con nec tions be -
tween that cir cuit and the gun.

2 Emis sion cur rent is at max i mum value,
and fil a ment cur rent is nom i nal, but there
is no high volt age. 

(a) High volt age is shorted to ground. (a) Check for bro ken in su la tors or shorted
emit ter, fil a ment leads, or HV
feedthroughs. Re place parts found to be
de fec tive.

3 No fil a ment cur rent. (a) Fil a ment is bro ken. (a) Check con ti nu ity be tween fil a ment
clamps. If in fi nite re sis tance is in di cated,
fil a ment is bro ken; re place it.

(b) Heavy ox ide buildup on con tact sur -
faces to which fil a ment mounts.

(b) Use ohm me ter to check re sis tance be -
tween fil a ment bus bars. If greater than
0.3 ohms, re place fil a ment af ter clean ing 
ox ides from con tact sur faces (see sec tion
4.2 for in struc tions).

(c) Fuse F1 on Simba gun con trol board is 
blown.

(c) Check F1, which is near the board’s
edge con nec tor, and re place as nec es -
sary.

4 Fil a ment burns out when en er gized. (a) Too much fil a ment cur rent is be ing ap -
plied to the fil a ment.

(a) Fault in gun con trol cir cuit. Ei ther an
out put tran sis tor or the triac is shorted out. 
Check these com po nents and re place
them as nec es sary.

Troubleshooting
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6.3 UN SAT IS FAC TORY PER FOR MANCE DUR ING DEPOSITION

NO. SYMP TOM PROB A BLE CAUSE COR REC TION

1 High volt age and emis sion cur rent val ues
go up and down in de pend ently of con trols, 
and there is vis i ble arc ing or heat ing at the 
high-voltage in su la tors. 

(a) In su lating ca pa bil ity of one or both HV
feedthroughs is break ing down be cause
they are frac tured or coated, but they are
not yet shorted to ground.

(a) Ex am ine the HV in su la tors. If they are
coated, clean them by glass-bead hon ing.*

If dam aged, re place them.

(b) In-vacuum HV lead(s) dirty and mak ing 
con tact only in ter mit tently.

(b) Clean leads by glass-bead hon ing and
re con nect se curely.

2 High volt age and emis sion cur rent are
nom i nal, but fil a ment cur rent is high. (See
power sup ply in struc tion man ual for nom i -
nal op er at ing val ues.)

(a) Two or more loops of the fil a ment’s
coils are shorted to gether.

(a) Ex am ine fil a ment care fully; re place it if
the coil’s loops are touch ing each other.

3 High volt age, emis sion cur rent, and fil a -
ment cur rent are all nom i nal, but the
melted ma te rial is ei ther al loy ing with or
erod ing the cru ci ble. Cooling wa ter may
also be boil ing.

(a) Sta tion ary beam spot is too close to
the edge of the pocket.

(a) Ap ply beam sweep, if pos si ble, or ad -
just de flec tion cur rent(s) so that the beam
is cen tered in the pocket.

NOTE: Al loying cre ates a di rect ther mal
short, which will de stroy cru ci ble in time. If 
wet ting has oc curred, the ma te rial MUST
be de coup led from the cop per be fore op -
er a tion is re sumed. This can only be ac -
com plished by glass-bead hon ing the
cru ci ble.

(b) In ad e quate cool ing of ex posed pocket. (b) Check to see that the gun’s cool ing
wa ter is chilled to max. 20° C and that its
flow rate is at or above the min i mum value 
spec i fied in sec tion 1.4.

4 Emis sion cur rent is lim ited at some value
be low its 1.5-A max i mum.

(a) Beam for mer is shorted to gether. (a) Re align beam formers to cor rect gap
so they are no lon ger short ing (see sec -
tion 4.4).

(b) Emis sion cur rent is lim ited be cause: 
      (1) Fil a ment is in stalled back wards; 
      (2) not enough fil a ment is ex posed;
      (3) there are shorted loops on the 
           fil a ment’s coil; 
      (4) the fil a ment is badly warped; or 
      (5) an ode is too far from fil a ment.

(b) Check con di tion of fil a ment. If it is in -
stalled in cor rectly, has shorted turns, or is
warped, re place it. If no fil a ment prob lems
are de tected, check po si tion of an ode rel -
a tive to fil a ment. (See sec tion 4.2 when
check ing the po si tions of these parts.)

(c) One of the flanged in su la tors in the
emit ter as sem bly is badly coated.

(c) Dis as sem ble emit ter far enough to
check con di tion of flanged in su la tors. If
coated, re place them.*

Troubleshooting
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NO. SYMP TOM PROB A BLE CAUSE COR REC TION

4
cont.

(d) Bad con nec tions to HV leads, which
may in volve the con nec tions to the fil a -
ment bus bars, the con nec tions to both
sides of the HV feedthroughs, or the  con -
nec tions to the fil a ment trans former.

(d) Check for loose con nec tions or ox i -
dized sur faces at all HV ter mi nals. If sur -
faces ap pear ox i dized, sand or file them
un til bright. Clean in-vacuum fil a ment
leads by glass-bead hon ing and re at tach
them, be ing sure to make tight, se cure
con nec tions.

(e) Volt age of fil a ment cur rent is low. (This 
volt age should be 12 V ac.)

(e) Check the con nec tions at the fil a ment
trans former and the out put of the e-beam
power sup ply’s gun con trol cir cuit.

5 Short fil a ment life. (a) Vac uum cham ber does not evac u ate
prop erly be low 5 x10-4 torr.

(a) Leak-check the vac uum cham ber.
Clean sys tem. If hivac pump is a dif fu sion
pump, change its oil. If it is a cryopump,
change its trap.

6 Pro nounced drop in de po si tion rate. (a) Beam den sity may be too high, caus -
ing cav i ta tion of mol ten pool.

(a) Re duce beam den sity by ex pos ing
more of the fil a ment or by chang ing the
po si tion of the pole piece ex ten sions.

(b) The per ma nent mag net is so weak that 
the beam can not be cen tered lon gi tu di -
nally.

(b) With gun op er at ing at low power,
check beam-spot po si tion with zero lon gi -
tu di nal coil cur rent ap plied. If spot is too
far to ward rear of source (see Fig ure 6-1),
re place per ma nent mag net or have it
regaussed.

(c) Mag netic in ter fer ence from an other
e-beam source mounted in the same
cham ber.

(c) Make sure that mag netic shield ing is
cor rectly in stalled be tween the sources
(see sec tion 2.4 for in struc tions).

(d) Other mag netic fields are af fect ing
beam po si tion.

(d) Make sure gun is iso lated as 
com pletely as pos si ble from any other 
pos si ble source of mag netic in ter fer ence.

(e) In ad e quate cool ing. (e) Check to see that the gun’s cool ing
wa ter is chilled to max. 20° C and that its
flow rate is at or above the min i mum value 
spec i fied in sec tion 1.4.

7 Beam power will not go above 5 kW. (a) Fil a ment is in stalled back ward. (a) In stall new fil a ment, mak ing sure that it 
is in stalled the right way around. (See sec -
tion 4.2 for in struc tions on re plac ing fil a -
ments.)

8 Emis sion cur rent drifts af ter a long pe riod
of op er a tion.

(a) One or more of the emit ter’s flanged
in su la tors is cracked.

(a) Dis as sem ble emit ter far enough to
check con di tion of the flanged in su la tors. 
Re place any cracked in su la tors found.

9 Evap o ra tion rate drops and, con cur rently
there is a sig nif i cant broad en ing of the
beam spot. In ad di tion, the cool ing wa ter
may boil if the lat eral `tails’ of the beam
spot touch the edges of the pocket.

(a) Fil a ment has be come warped. (a) Re place the fil a ment, mak ing sure that
1/4 to 1/3 of the fil a ment’s coil is vis i ble
be low the beam for mer. 
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Figure 6-1a. Correct and incorrect beam-spot positions on sources designed for use with non-bipolar 
sweepers and e-beam power supplies with longitudinal beam position control. Diagram assumes
acceleration voltage is 10 kV.

Beam strikes pocket or top
of source too near the
emit ter. Mag net is too
strong. Add shunts to

Beam strikes source too far
away from emit ter. Per ma nent
mag net is too weak. Lower
ac cel er a tion volt age or have

Cor rect beam-spot po si tion;
beam strikes edge of pocket 
that is far thest from emit ter.

Figure 6-1b. Correct and incorrect beam-spot positions on sources designed for use with bipolar
beam sweep controllers

Beam strikes pocket or top of
source too near the emit ter.
Mag net is too strong. Add
shunts to cen ter beam in

Beam strikes pocket or top of
source too far away from
emit ter. Per ma nent mag net is
too weak. Lower ac cel er a tion 
volt age or have gun

Cor rect beam-spot po si tion; 
beam strikes cen ter of

Figure 6-1. Correct and incorrect beam-spot positions with 0 A longitudinal
deflection current applied



6.4 BEAM-POSITION PROBLEMS

NO. SYMP TOM PROB A BLE CAUSE COR REC TION

1 High volt age, emis sion cur rent, and fil a -
ment cur rent are all nom i nal, but ex ces -
sive lon gi tu di nal cur rent is re quired to
cen ter beam in pocket. (See power sup ply 
man ual for nom i nal op er at ing val ues.)

(a) Weak per ma nent mag net. (a) Check beam-spot po si tion with 0 A lon -
gi tu di nal de flec tion cur rent ap plied. If spot
is too far to ward rear of source (see Fig -
ure 6-1), re place per ma nent mag net or
have it regaussed.

(b) Lon gi tu di nal de flec tion coil is par tially
shorted in ter nally.

(b) Test in ter nal re sis tance of lon gi tu di nal
coil. Re place coil as sem bly if mea sured
re sis tance is not be tween 2.2 and 2.4
ohms.

2 High volt age, emis sion cur rent, and fil a -
ment cur rent are all nom i nal, but the beam 
is not cen tered lon gi tu di nally.

(a) Lon gi tu di nal de flec tion cur rent is set to
in cor rect value.

(a) Ad just lon gi tu di nal de flec tion cur rent. 

(b) The per ma nent mag net is weak. (b) Check beam-spot po si tion with 0 A lon -
gi tu di nal de flec tion cur rent ap plied. If spot
is too far to ward rear of source (see Fig -
ure 6-1), re place per ma nent mag net or
have it regaussed.

3 High volt age, emis sion cur rent, and fil a -
ment cur rent are all nom i nal, but  beam
spot is ei ther off cen ter or asym met ri cal in
the lat eral axis.

(a) Lat eral de flec tion coil is en er gized. (a) Check to see whether any lat eral de -
flec tion cur rent is be ing ap plied. If so, ad -
just it to 0 A.

(b) The mid point of the fil a ment is not
aligned ex actly be tween the pole pieces.

(b) Make sure that the fil a ment is po si -
tioned cor rectly and that it is not warped or 
sag ging.

(c) Pole pieces or pole piece ex ten sions
are dam aged.

(c) Ex am ine these parts for signs of dam -
age; re place parts as nec es sary.

(d) Pole pieces are not mounted tight
against per ma nent mag net.

(d) Loosen screws se cur ing pole pieces to 
coil hous ing and source base plate. Re ad -
just po si tion of pole pieces as needed to
en sure that both are touch ing the mag net,
then retighten screws to 8 ft.-lbs.

(e) Pole piece ex ten sions are not ad justed 
sym met ri cally.

(e) Check po si tions of ex ten sions and ad -
just them as nec es sary (see sec tion 3.2
for in struc tions).

(f) In ter fer ence from an other source
mounted in same cham ber.

(f) Make sure that mag netic shield ing is
cor rectly in stalled be tween the sources
(see sec tion 2.4 for in struc tions).

(g) Ei ther the two lat eral de flec tion coils
are shorted to gether, or one of them is
shorted in ter nally or to ground.

(g) Using ohm me ter, test re sis tance be -
tween the two lat eral ter mi nals of the coil
as sem bly and be tween each of these ter -
mi nals and ground. There should be in fi -
nite re sis tance be tween ei ther ter mi nal
and ground. Re sis tance be tween the two
ter mi nals should mea sure be tween 3.0
and 3.2 ohms. Re place coil as sem bly if
lat eral coil fails ei ther test.

4 Ad justing beam-position con trols has no
ef fect on beam po si tion in ei ther axis.

(a) No de flec tion cur rent is be ing ap plied
to coils.

(a) Coil leads are dis con nected or shorted
in ter nally. Make sure they are prop erly
con nected. Then check them for shorts.

Troubleshooting
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NO. SYMP TOM PROB A BLE CAUSE COR REC TION

5 Com plete loss of lat eral and lon gi tu di nal
beam con trol.

(a) No volt age at coil ter mi nals, or in cor -
rect in ter nal re sis tance in coils.

(a) Check leads to coils. If the leads are
prop erly con nected and their con ti nu ity is
OK, check volt ages across both sets of
ter mi nals. If me ter in di cates a volt age
across both sets of ter mi nals, then check
in ter nal re sis tance of coils. The read ings
should be: 

Lon gi tu di nal: 2.2 to 2.4 ohms 
Lat eral: 3.0 to 3.2 ohms 

If the read ings do not fall within these val -
ues, re place the coil as sem bly.

 6 Beam spot changes po si tion as source
be comes heated.

(a) The ma te rial in the ex posed pocket is
a new slug of mag netic ma te rial such as
Ni or Fe. When heated past a value called 
the Cu rie point, these ma te ri als be come
non mag netic, strongly al ter ing beam-spot
po si tion.

(a) Con trol beam po si tion man u ally when
melt ing such slugs, so that you can ob -
serve beam-spot po si tion and cor rect it af -
ter the ma te rial passes its Cu rie point.

NOTE: This phe nom e non oc curs only
the first time a slug of mag netic ma te -
rial is  melted.

7 Elec tron beam spot can not be moved to -
ward rear of source along the lon gi tu di nal
axis.

(a) The source is be ing op er ated at less
than 10 kV.

(a) Mount shunt bars on source as ap pro -
pri ate (see sec tion 3.2).

8 Can not sweep en tire sur face of evaporant
ma te rial with a tight beam.

(a) The per ma nent mag net’s field is too
strong.

(a) Mount shunt bars on source as needed 
(see sec tion 3.2).

9 Beam po si tion is too far to ward rear of
source.

(a) Per ma nent mag net is too weak. (a) Check beam-spot po si tion with 0 A lon -
gi tu di nal de flec tion cur rent ap plied. If spot
is too far to ward rear of source (see Fig -
ure 6-1), re place per ma nent mag net or
have it regaussed.

(b) Leads to lon gi tu di nal coil are re versed
and coil is en er gized.

(b) If coils are con trolled by an e-beam
power sup ply or a non-bipolar beam
sweep con trol ler, make sure po lar ity of 
lon gi tu di nal coil con nec tions is cor rect.
Re fer to man ual of com po nent in ques tion.

(c) Un needed shunts mounted on source. (c) Re move shunts.

(d) Ac cel er a tion volt age is set too high. (d) Check ac cel er a tion volt age set ting and 
ad just to cor rect op er at ing value.

10 Beam po si tion is too close to emit ter as -
sem bly.

(a) Ac cel er a tion volt age is set too low. (a) Make sure ac cel er a tion volt age is set
to the cor rect op er at ing value.

(b) Lon gi tu di nal coil is en er gized when un -
in tended.

(b) Check the out put of the de vice that
con trols the lon gi tu di nal coil.

11 Beam is highly nonuninform. (a) Pole piece ex ten sions are not ad justed 
sym met ri cally.

(a) Check po si tions of ex ten sions and ad -
just them as nec es sary (see sec tion 3.2
for in struc tions).

12 (a) Beam is too broad and dif fuse. (a) Pole pieces are ad justed too far out. (a) Ad just pole pieces in ward (see sec tion
3.2 for in struc tions).

13 (a) Beam is too nar row. (a) Pole pieces are ad justed too far in. (a) Ad just pole pieces out ward (see sec -
tion 3.2 for in struc tions).

Troubleshooting
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6.5 OTHER MALFUNCTIONS

NO. SYMP TOM PROB A BLE CAUSE COR REC TION

1 Cooling wa ter is boil ing, as in di cated by a
me dium-frequency whine com ing from the 
cham ber.

(a) Al loying of melted ma te rial is caus ing a 
ther mal short be cause sta tion ary beam is
at edge of pocket.

(a) Ap ply beam sweep, if pos si ble, or ad -
just de flec tion cur rent(s) so that the beam
is cen tered in the pocket.

(b) In ad e quate cool ing of ex posed pocket. (b) Make sure that cool ing wa ter is chilled
to max. 20 C and that its flow rate is at or
above the min i mum value spec i fied in 
sec tion 1.4.

(c) Weak per ma nent mag net. (c) Check beam-spot po si tion with 0 A lon -
gi tu di nal de flec tion cur rent ap plied. If spot
is too far to ward rear of source (see Fig -
ure 6-1), have the per ma nent mag net
regaussed or re place it.

2 Rapid loss in field strength of per ma nent
mag net.

(a) Gun is be ing af fected by fields from
leads con nected to some other ac de vice
in side the cham ber.

(a) Re route the leads of the other ac de -
vice as far away from the gun’s per ma nent 
mag net as pos si ble. Then check
beam-spot po si tion with 0 A lon gi tu di nal
de flec tion cur rent ap plied. If spot is too far
to ward rear of pocket (see Fig ure 6-1), re -
place per ma nent mag net or have it
regaussed.

(b) Mag net has been dropped or struck
against a hard sur face.

(b) Check beam-spot po si tion with 0 A lon -
gi tu di nal de flec tion cur rent ap plied. If spot
is too far to ward rear of source (see Fig -
ure 6-1), re place per ma nent mag net or
have it regaussed.

(c) Gun has been heated above its max i -
mum bakeout tem per a ture of 150° C.

(c) Same as (b).

3 An ode is burned through. (a) An ode has be come di rectly ex posed to 
the elec tron beam.

(a) In stall new an ode, mak ing sure that
beam for mer com pletely shields an ode
from fil a ment. For in struc tions on cor rectly 
align ing the high-per for mance emit ter, see 
sec tion 4.4.

4 Ion gauge in di cates a pres sure burst when 
cru ci ble is ro tat ing.

(a) Wa ter is leak ing past the gun’s quad
ring.

(a) Re place quad ring. Re mem ber to lu bri -
cate the new quad ring prop erly with
Apiezon L or an equiv a lent prod uct.

5 Cru ci ble sticks or is dif fi cult to ro tate. (a) Quad ring is in ad e quately lu bri cated. (a) Re place quad ring. Re mem ber to lu bri -
cate the new quad ring prop erly with
Apiezon L or an equiv a lent prod uct. 

(b) Worn bear ings in bear ing hous ing as -
sem bly or drive shaft as sem bly.

(b) Check bear ings and re place as nec es -
sary.

Troubleshooting
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NO. SYMP TOM PROB A BLE CAUSE COR REC TION

(c) Mis aligned parts in bear ing hous ing as -
sem bly.

(c)  Re move the cru ci ble mount ing flange
and the bear ing hous ing as sem bly from
the gun and dis as sem ble the bear ing
hous ing as sem bly. Check the con di tion of
its bear ings, the pivot shaft, and the
bronze washer that sand wiches the quad
ring seated in the cru ci ble mount ing
flange. Re place any parts that show signs
of wear or dam age and re as sem ble the
source. When re as sem bling the bear ing
hous ing as sem bly, care fully fol low the in -
struc tions pro vided in sec tion 5.3.

Troubleshooting

STIH-270-2PT 0101-9004-0A 6-9



6.6 POP TOP FEA TURE NOT FUNC TIONING COR RECTLY

NO. SYMP TOM PROB A BLE CAUSE COR REC TION

1 Cru ci ble cover (Top) does not go up. (a)Air pres sure is too low. (a) Check and ad just air pres sure.

(b) Elec tri cal sig nal not get ting to air so le -
noid valve.

(b) Check and cor rect sig nal problem.

(c) Air so le noid valve is not func tion ing
prop erly.

(c) Check valve for proper func tion and re -
place if necessary.

(d) Cru ci ble cover may be stick ing. (d) Check for mis align ment or bind ing of
the push rods. Ad just as needed.
Check for de bris caught be tween the
cover and coil hous ing or push rods and
coil hous ing. Clean as needed.
Check for stick ing be tween the cover and
the coil hous ing. Add a small amount of
molybdenum disulfide to ar eas that show
sign of stick ing.

2 Cru ci ble cover (Top) does not go down. (a) Air pressure is too low. (a) Check and ad just air pres sure.

(b) Elec tri cal sig nal not get ting to Air so le -
noid valve.

(b) Check and cor rect sig nal problem.

(c) Air valve so le noid is not func tion ing
properly.

(c) Check valve for proper func tion and re -
place if nec es sary.

(d) For eign ob ject be low source (spi der
plate) which is pre vent ing mech a nism
from low er ing.

(d) Re move for eign ob ject.

3 Cru ci ble cover (Top) goes up only part
way.

(a) Bel lows is damaged. (a) Check for cor rect con nec tion of the air
lines. 
Note: Ap plying air pres sure to the vent will 
dam age the bel lows. Check for mis align -
ment of com po nents. Cor rect prob lem and 
re place bel lows.

4 Cru ci ble cover (Top) goes down only part
way.

(a) Bel lows is damaged. (a) Check for cor rect con nec tion of the air
lines. 
Note: Ap plying air pres sure to the vent will 
dam age the bel lows. Check for mis align -
ment of com po nents. Cor rect prob lem and 
re place bel lows.

(b) For eign ob ject be low source (spi der
plate) which is pre vent ing mech a nism
from low er ing.

(b) Re move for eign ob ject.

Troubleshooting
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SEC TION 7
ENGINEERING DRAWING

AND PARTS LISTS

In cluded in this sec tion pro vides are the fol low ing en gi neer ing draw ings and parts lists:

• 626-4365 Drive base unit (i.e., source with out cover, emit ter, cru ci ble)
• 0626-4365-0 Parts list for base unit

This doc u men ta tion is in tended to fa cil i tate main te nance, trou ble shoot ing, and the or der ing of re place ment
parts. It cov ers the base unit mi nus emit ter as sem blies, cru ci bles, and cru ci ble cov ers. For in for ma tion on or -
der ing these parts, re fer to the data sheet for this prod uct or to the lat est Temescal Price List.
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NOTES UNLESS OTHERWISE SPECIFIED:

1. SLOT ALL SCREWS FULL LENGTH AND APPLY A LIGHT

COAT OF “ROCOL” TYPE DFSM OR EQUIV.

MOLYDISULFIDE.

2. APPLY A LIGHT COAT OF VACUUM GRADE GREASE TO O-

RINGS. LIBERALLY COAT ALL FOUR GROOVES OF QUAD

RING WITH VACUUM GRADE GREASE BEFORE INSTALLING.

3. CHARGE MAGNET TO REQUIRED GAUSS, (MEASURED AT

CENTER OF TOP SIDE OF MAGNET). PLACE MAGNET IN

ASSEMBLY WITH POLARITY AS SHOWN. (POLARITY

DEVIATION CAN CAUSE BEAM DAMAGE), AND

CONDUCT BEAM TEST.

4. STAMP SERIAL NO. ON BASE PLATE .19-.25 HIGH X .005-

.015 DEEP.

5. CLEAN ASSEMBLY AFTER BEAM CHECK AND PLACE IN

POLY BAG WITH DESICCANT.

6. INSTALL ITEM 60 IF THE CRUCIBLE IS 4 PCKT OR ITEM 61 IF

THE CRUCIBLE IS 6 PCKT. PLACE UNUSED INSERTS, THUMB

SCREW ITEM 48 AND CRUCIBLE INSTALLATION SCREWS

ITEM 25 (12 EA) IN POLY BAG TO SHIP WITH SOURCE.

7. FILAMENT LEADS, SPARE PARTS KIT AND WRENCH WITH

SLEEVE ARE TO BE PACKAGED WITH ASSEMBLY IN

SHIPPING BOX. INSTRUCTION MANUAL TO BE SHIPPED

SEPARATELY.

8. ASSEMBLE AND BAG SEPARATELY.

9. THE EMITTER, CRUCIBLE AND CRUCIBLE COVER ARE

SHOWN FOR REFERENCE ONLY.

10. ALL DIMENSIONS SHOWN ARE FOR REFERENCE ONLY.

11. IF USING SHIELDED BEARINGS, INSTALL WITH SHIELD TO THE

OUTSIDE.

12. PRESSURIZE WATER CIRCUIT WITH 60 PSI AIR. SET THE GAP

BETWEEN SOURCE COVER AND THE TOP OF THE

CRUCIBLE WEB TO BE .0005”-.005”.

13. APPLY “PARKER O LUBE” GENEROUSLY TO O-RING, INSIDE

SURFACE OF CYLINDER, AND TO PISTON SHAFT (ALL

METAL SURFACES OVER WHICH O-RING MUST SLIDE). DO

NOT CONTAMINATE EXTERNAL SURFACES (VACUUM).

14. SWITCHES ARE TO BE ADJUSTED AFTER INSTALLATION

ONTO SOURCE TRAY. THE “TOP DOWN” SWITCH ARM

MUST CONTACT THE SOURCE TRAY AND CHANGE STATE

WHEN THE COVER FULLY CONTACTS THE COIL HOUSING.

THE “TOP UP” SWITCH ARM MUST CONTACT THE

MOUNTING STRAP AND CHANGE STATE WHEN THE

COVER REACHES ITS HIGHEST POINT OF TRAVEL.

REV DESCRIPTION OF CHANGE BY DATE APPROVED

A INITIAL RELEASE JAR 10/31/2000 MJ

B ADDED POP TOP CONTROL LINE LABEL TABLE PER ECN# 10916 PS 2/3/2004 CK

REVISION HISTORY

R = RETRACT TOP UP

E = EXTEND TOP DOWN

V = VENT VENT BELLOW

CRUCIBLE COVER CONTROL LINE LABELS
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Parts List for Item Num ber 0626-4365-0

Sin gle Level Bill : By Ref#, [1 Line Desc, No Cost] Date & Time: 04/03/06 10:15AM

Temescal, Mapics ck

Par ent Item Num ber: 0626-4365-0 SRC ASY,STIH-270-2CKB E,PT

Draw ing Num ber/Rev: 626-4365B EN HANCED, BOT DR (BASE UNIT)

BEAM AT BACK OF POCKET AT 10KV

REF# ITEM NUM BER DE SCRIP TION QTY UM DRAW ING/REV

001 0420-1411-2 3/8 SOL DER NIPPLESST(TEME-FIT) 3.00 EA 420-1411-@

002 0420-0011-2 3/8 HEX NUT SST (TEME-FIT) 3.00 EA 420-0011A@

003 2231-0110-1 O-RING 3/8 ID X 3/32 W  VITON 3.00 EA

006 0214-9311-0 SHUNT BAR STIH-270-2C 4.00 EA 214-9311E@

008 0626-7434-0 COIL HOUS ING,BRZMNT W/VCO PT 1.00 EA 626-7434A@

010 0303-3292-0 FIL A MENT LEAD 2.00 EA 303-3292L

011 0312-6923-0 COIL ASSY 1.00 EA 312-6923E

012 0412-1452-0 COIL SHIELD STIH270-2C 1.00 EA 412-1452E@

013 0626-3784-1 POLE PIECE LH W/STEP,-2CKE 1.00 EA 626-3784B

014 0626-3784-2 POLE PIECE RH W/STEP,-2CKE 1.00 EA 626-3784B

015 0715-9412-3 POLE EXT, .38X2.50X.12 SST 2.00 EA 715-9412B@

016 0412-1482-1 MAG NET SHLD STIH2702 FOR -2 PT 1.00 EA 412-1482G

017 0413-3902-0 MAG NET STIH270-2M 1.00 EA 413-3902B

018 0030-1062-0 BRACKET,SIN GLE MAG NET 2.00 EA 030-1062A@

019 0626-4355-0 BASE PLT FOR THE STIH270-2 PT 1.00 EA 626-4355D

020 0412-1542-0 MOUNT ING STRAP STIH-2 2.00 EA 412-1542E@

022 0627-3050-0 SPARES KIT,-2CK/-3CK POPTOP 1.00 EA 627-3050B

024 1360-1200-0 NUT,HEX 6-32 SST 2.00 EA

025 1321-1254-2 SCREW,SOC HD,THD VNT,6-32X.375 23.00 EA

026 1321-1255-2 SCREW,SOC HD,THD VNT,6-32X.50 10.00 EA

027 1371-4074-0 NUT,KNURLED 6-32 SST 1.00 EA

028 6990-0015-0 BALL DRIVER,7/64 HEX 1.00 EA

030 8130-1073-0 BOX CORR 19X9 1/4 X 6 3/8 1.00 EA

031 0627-5264-2 IN SERT,FOAM,RIGHT  POPTOP 1.00 EA 627-5264B

032 0627-5264-1 IN SERT,FOAM,LEFT POPTOP 1.00 EA 627-5264B

034 0204-3042-0 WA TER LINE TUB ING WELDMNT 1.00 EA 204-3042C@

037 0715-9212-0 BLOCK,MTG,POLE ADJUSTMNT SST 2.00 EA 715-9212A@

038 0715-9222-3 POLE EXT,IN TER NAL,2.6LG SST 2.00 EA 715-9222B@

045 1311-1257-0 SCREW,S CUP 5 6-32X.750 304 1.00 EA

046 8130-1073-5 SPACER 6 X 5 2 1.00 EA

048 1349-4034-0 SCREW,THUMB 10-24X1" 3/4"HD 1.00 EA

Engineering Drawing and Parts Lists
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REF# ITEM NUM BER DE SCRIP TION QTY UM DRAW ING/REV

049 0715-8272-0 SLEEVE,SCRW HLDNG,7/64" HX WR 1.00 EA 715-8272A

050 0626-4022-1 CRA DLE,IN SERT,MAG SHLD,-2/-3CK 1.00 EA 626-4022A@

051 0626-4022-2 COR NER,IN SERT,MAG SHLD,-2/-3CK 4.00 EA 626-4022A@

052 0626-4022-3 TP,IN SERT,MAG SHLD,-2/-3CK 1.00 EA 626-4022A@

053 0626-4022-4 SD CRNR,INSRT,MAG SHLD,-2/-3CK 2.00 EA 626-4022A@

054 0626-4022-5 ND CRNR,INSRT,MAG SHLD,-2/-3CK 2.00 EA 626-4022A@

060 0715-8173-1 IN SERT,COIL HSG,X-CONT 4PKT -2 2.00 EA 715-8173B@

061 0715-8173-2 IN SERT,COIL HSG,X-CONT 6PKT -2 2.00 EA 715-8173B@

701 0216-9192-0 PIN ION GEAR 1.00 EA 216-9192B@

702 0412-1402-0 DRIVE HOUS ING STIH-270-2C 1.00 EA 412-1402D@

703 0216-9202-0 DRIVE SHAFT 1.00 EA 216-9202D@

704 1311-1250-0 SCREW,S CUP 5 6-32 X .125 SST 1.00 EA

706 1384-0062-8 RING RE TAIN ING TYPE 18-8 SST 1.00 EA

707 1384-1032-5 RING RE TAIN ING SST 1.00 EA

708 9013-2814-0 SPACER,SHAFT .250 ID X .375 OD 1.00 EA

709 9120-1271-0 BEAR ING,BALL .25ID X .62OD X . 2.00 EA

710 1306-1256-0 ROLL PIN SPRING 3/32 DIA X 1/2 1.00 EA

720 1321-1555-4 SCREW,FLAT HD SOC,10-32X.50 4.00 EA

721 1321-1459-2 SCREW,SOC HD,THD VNT,8-32X1.00 6.00 EA

722 1321-1454-3 SCREW,BUT TON HD SOC 8-32X.375 6.00 EA

723 1321-1510-0 SCREW,SOC HD,THD VNT,10-32X1.0 2.00 EA

724 1321-1253-2 SCREW,SOC HD,THD VNT,6-32X.312 4.00 EA

725 1373-1200-0 WASHER,SPRING LOCK #6 SST 4.00 EA

726 1377-1200-0 WASHER,FLAT SAE #6 SST 8.00 EA

727 1321-0857-1 SCREW,SOC HD,THD VNT,4-40X.75 4.00 EA

728 1360-0800-0 NUT,HEX 4-40 SST 4.00 EA

729 1377-1053-1 WASHER,CRES CENT 4-40 BERYLIUM 4.00 EA

730 1321-1459-2 SCREW,SOC HD,THD VNT,8-32X1.00 6.00 EA

750 2231-0225-1 O-RING,1.859 I.D. X 1/8 CS 1.00 EA

751 2231-0218-1 O-RING,1.234 I.D. X 1/8 CS 2.00 EA

752 2231-0112-0 O-RING,1/2 (.487) ID X 3/32 CS 1.00 EA

799 6156-1210-0 SWITCH,SIM U LATED ROLLER LE VER 2.00 EA

800 0627-2613-0 WELDMENT,BEL LOWS,SST,POPTOP 1.00 EA 627-2613B

801 0627-2663-0 WELDMENT CYL IN DER,PNEU MATIC 1.00 EA 627-2663A@

802 0627-2652-0 CLAMP,RING,BEL LOWS SST 1.00 EA 627-2652B

803 0627-4833-0 PLATE,SPI DER, SST,POP TOP 1.00 EA 627-4833A

804 0627-4812-0 PUSHROD,SOLID, -2CK PT SRC 3.00 EA 627-4812A@

805 0627-2632-0 DISK,SEAL ING,SST, POPTOP 1.00 EA 627-2632A@
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REF# ITEM NUM BER DE SCRIP TION QTY UM DRAW ING/REV

806 0627-2702-0 BLOCK,GUIDE, VESPEL 1.00 EA 627-2702B

807 0627-2742-0 BRACKET,LIMIT SW,RH,POPTOP 1.00 EA 627-2742C

808 0627-2752-0 BRACKET,LIMIT SW,LH,POPTOP 1.00 EA 627-2752B

809 0627-2722-0 BLOCK,CLAMP,VCR BASE,POPTOP 1.00 EA 627-2722B

810 0627-2732-0 BLOCK,CLAMP,VCR CAP, POPTOP 1.00 EA 627-2732B@

811 0627-2782-0 PIS TON, PNEU MATIC 1.490 OD 1.00 EA 627-2782A

830 9013-2802-0 SPACER,SHAFT.25ID.38OD.004 SST 3.00 EA

831 9013-2806-0 SPACER,SHAFT .250 ID X .375 OD 3.00 EA

832 9013-2813-0 SPACER,SHAFT .250 ID X .375 OD 3.00 EA

833 1311-2153-0 SCREW,SET SOC CUP 5/16-24X.312 1.00 EA

901 0503-2762-0 GEAR MOD I FI CA TION 1.00 EA 503-2762A

902 0214-9272-0 BEAR ING HOUS ING MTG FL 1.00 EA 214-9272B@

903 0214-9281-0 SPACER STIH-270-3 1.00 EA 214-9281A

905 0412-1323-0 CRU CI BLE MTG FLANGE 1.00 EA 412-1323E@

906 0412-1333-0 PIVOT SHAFT STIH270-2,SPE CIAL 1.00 EA 412-1333J@

907 0412-1342-0 WA TER BAF FLE ASSY STIH2 1.00 EA 412-1342G@

908 0412-1381-0 BEAR ING SPACER STIH-2 1.00 EA 412-1381B

909 0414-5712-1 WASHER FLT BKUP QD RNG,BRONZE 1.00 EA 414-5712C@

910 1321-1252-2 SCREW,SOC HD,THD VNT,6-32X.25 4.00 EA

912 1321-1256-2 SCREW,SOC HD,THD VNT,6-32X.625 4.00 EA

913 1340-1452-0T SCREW,M BIND 2 8-32 X .250 SST 2.00 EA

914 1384-1106-0 RING RE TAIN ING SST 1.00 EA

915 2108-0215-0 RING QUAD 1-1/16(1.046)ID X 1/ 1.00 EA

916 2231-0019-0 O-RING,.801(13/16) ID X 1/16 C 1.00 EA

917 2231-0250-0 O-RING 5 ID X 1/8 W        VIT 1.00 EA

918 9120-1724-0 BEAR ING 17-24 TSNF    SST 2.00 EA

919 0101-9007-0 CD OF STIH-270-1CK, 2CK, 3CK, 1.00 EA
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