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CAUTION: DO NOT OPERATE THIS SOURCE AT MORE THAN 5 KW

This source is ordinarily connected to a power supply oper-
Contact with this voltage can be
Refer to power supply instructions for precautions.
Before working in high-voltage areas, make sure that main
switches are disconnected and grounding hooks are in place.

ating at 10,000 volts.
fatal.

POWER WHEN EVAPORATING ALUMINUM

- DANGER -

This source is covered by U.S. Patents 3,235,647,
3,535,428, and 3,390,222

3,177,535,
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I, BASIC PRINCIPLES AND SPECIFICATIONS

A...BASIC PRINCIPLES

The Airco Temescal electron=beam source operates on principles
not greatly different from a cathode-ray tube. The cathode
(filament) is operated at a negative high=voltage potential;

and the,electrons are accelerated to the criucible, which is at
ground potential., The tungsten filament is heated to incan=-
descence, causing electrons to be emitted in random directions.
Thus, emission current is controlled by varying filament cur=
rent, The filament is set in a cavity bounded by cathode

blocks and a beam former, all at cathode potential. Space
charges are formed by the emitted electrons at the back, bottom,
and top of the cavity, forcing electrons emitted in these dir-
ections to return to the filamwent,  Only electrons emitted at

the front of the cavitzwesca?Eu“these are accelerated by the
anode potential through a hole in the anode plate. During the
acceleration they are also focused, the plate operating some-
"what as a single aperture lens, Past the anode plate, the ¥«
- electron beam is both deflected and further focused by a magnetic
‘field onto a small spot on the evaporant metal in the crucible.

The full description of this source is: Electron~Beam~-Heated
‘Vapor Source with 270° Magnetic Deflection.

B. SPECIFICATIONS

Makimum Accelérating Voltage: 10;000 vV DC
Maximum Gun Power: 10KW (1 amp at 10,000 V DC)
Minimum Water Flow @ 25° C: 2 gpm S S

~Maximum Water Pressure: 100 psig
Focus coil Voltage: 18 V DC
Current: 1.2 amp normal
3.0 amp maximum
Lateral sweep (dither) voltage: 28 volts peak=to=peak
max i mum
current: 2,5 amp maximum

FilamentvNo. 202 - 3231 (.030 in, dia.x 6 turns) .
Maximum Voltage: 6 V AC

Current: 28 =« 35 amp, . ,
Source is compatible with CV-10 and ES-6 power supplies,

Rotary Drive: 10 in, 1b, intermittent torque,
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{1. INSTALLATION

Electrical conductor sizes below are based on a current density
of 1000 amperes/sq. in. in vacuum, '

HIGH VOLTAGE LEADS (2 required)

In Vacuum: For .030 in. dia. filament, 35 amp., max, ==«
Use 1/16 x 1/2 copper strap or 7/32 in.
dia. copper bar, Flexible leads of a similar
cross=sectional area may be advantageous
provided they are properly supported.

In Atmosphere: Size by conventional practice for filament
. current,

SPA&'NG BETWEEN HlGHJVUtTﬁG?WﬁEﬁﬁS“ﬂNﬂVGROUND
In Vacuum: 1/2 in.
. * In Atmosphere: 1=1/2 to 2 in, (for 10,000 volts). Use

the lower value for dry climates, the
higher for humid climates.

COIL LEADS

In Vacuum: Focus Coil Leads (2 required) 3 amp. max. ==

' ' Use 16 AWG wire. Dither Coil Leads :
(2 reqd.) 2.5 amp, max., == Use 16 AWG wire,
Coil Lead Sleeving == none recommended,

in Atmosphere: Size by conventional practice.

Note: P&larity of focus coil leads is marked on coil '+
and "= on the "N" end of the coil., Make sure that
proper connection is made to the power supply, as
reversed polarity will cause beam to reverse and
possibly destroy the source. -

GROUND ING

The system and power supply must be joined to a good common
ground, either earth ground or copper water piping, Gal=
vanized piEing is marginal. Ordinarily the crucible is
grounded through mounting plate, chamber, and back to power
supply through low~impedance grounding strap. Use ful?
filament current Iin sizing strap.

- SHUTTER
The shape of the electron-beam path requires that the shutter

be no 1tss thuh 3 inches.aboume the source A greater dis-
tance will result in less heating of the shutter,
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i1, STARTUP PROCEDURE

There are four controlled variables: emission voltage, emission
current, filament current, and focus current. Cooling water to

the crucible is not varied, but must be on at all times when the
gun is operated to prevent melting the crucible,

Emission voltage may be fixed or variable, depending on the
power supply. Focus current (coil current) moves the beam spot
closer or further away from the coil. Power in watts is equal
to emission volts x emission current.

TO0 START UP SOURCE:

1. With chamber at atmosphere, place metal in crucible (or
rod in mechanism, if rod-fed ty?e). If insufficient
metal is in place, -beam will melt crucible. The crucible

o should be at least. half full,. . '

2, Check that'cooling water is going through the crucible.

. 3. Evacuate chamber to 1 x lO'u torr, (0.; micron) or less.
" (Source may be operated as high as 1072 torr, but with
shortened filament and insulator life,)
L, a, Turn focus current knob to lowest setting,
b. Turn on focus current.
c. Adjust focus current to 1.2 amperes, or what experi-
ence shows will direct beam to crucible center.

5. a. Turn emission current knob to.lowest setting.
b. Turn on gun filament.

6. a. Turn emission volta?e knob to operating voltage
b. Turn on emission voltage, '

7. Fluorescence should now be seen on or pnear the evaporant.
(1f none appears, polarity of coil may have been reversed,
causing beam to turn down from filament instead of up.
Check whether fluorescence is visible below gun and
reverse coil connections if necessary.) Adjust focus
current so that fluorescence is centered on evaporant.

8. Increase émission current slowly until a beam spot appears
in the fluorescent area. Adjust focus current as neces-
sary so that first fluorescence and then beam spot remain
always on eva?orant center, not on crucible, A beam spot
on the crucible will evaporate metal from crucible,
Ing;easing focus current brings the spot closer to the
coil,

9. Increase emission current to desired power level,

Source Is now ready to .oparate.. If trouble is experienced
at any point, refer to Trouble-Shooting Chart, Section V.,
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IV, MAINTENANCE CHART
270 ° SOURCE

1. Each Time Gun |s Brought to Air:

A. INSPECT HIGH=VOLTAGE INSULATORS.
B, INSPECT FILAMENT.

2. Periodically:

A. INSPECT OTHER INSULATORS,
B. CLEAN GUN,

3. At All Times:

WHEN REINSERTING THREADED FASTENERS, USE MOLYBDENUM DISULFIDE.,
. (See below for type.) '

v
!

Explanation

INSULATORS (1A and 2A):

The 2 high-éoltage insulators may be inspected visually; it is
not necessary to disassemble gun.

The remaining 3 insulators (upper cathode insulator, lower cathode
insulator, and cathode block screw insulator) are not exposed to
high voltage and need to be inspected only periodically,

If an insulator is cracked, replace it,

If an insulator is fouled, it may be cleaned, The generally pre-
ferred method is by air blast with glass-bead honing powder. An
alternative is wet-scrubbing with an abrasive cleaner such as |
"Ajax." (lInsulators are vacuum grade and impervious.,) Acids are .
not generally effective except for a mild etch of hydrofluoric.

E1LAMENT (1B): . v - S

If filament is used up, as evidenced by reduced area at center of
turns, replace., High-pressure operation reduces filament life
drastically. To replace a filament, see Section Vi.

CLEANING (2B)
How often this must be done depends on severity of operation., A
metal deposit building up across a close clearance will cause a

short circuft, For assembly/disassembly instructions, see
Section Vi,
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IV. (continued)

THREAD LUBRICATION (3):

Use molybdenum disulfide on all threads each time a fastener is
removed and reinserted, This will prevent seizure at the high
temperatures involved, Use either (1) dry tYpe, or (2) spray
or liquid with water, Freon, or other volatile solvent. AVOID
oil=based type, as the oil will create an outgassing problem.
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TROUBLE- SHOOT ING CHART
MOST LIKELY TROUBLE

CORRECT I ON

V.
SYMPTOM
Emission Fila.
KV AMP AMP
normal : '
l*"'o .l-l 28-35
(0] 4 0 0
0 1 0K
0 0 0K

Emission volt, and
amp, kicking up and
down (plus visible
arcing or heat at
high=volt, insulators).

0K  OK High

oK oK oK
Beam spot not
centered in longi-
tudinal direction.

oK OK OK
Beam spot not '
centered in lateral
direction or tails
on one side of the
spot.

NOTE :

1) Filament loose.

2L

2) Break 1n Tilament
circuit or power supply.

High-resistance ground
in system or gun,

Power supply.

High=voltage insulators
fouled or failed, -

Filament helix shorted.
Coil current, unadjusted.

1) Parts not in correct
alignment.

or

2) Pole Pieces or
other parts damaged.

1) Check that filament
is properly positioned
(See Sect. Vi, E3),
check that cathode
block screw is tight.

2) Check filament cir=
cuit and power supply.

Check system, starting
with feedthroughs,

Check power supply.,

Examine insulators:
a) If fouled by metal
deposits, clean by
glass bead hone,
b) i1f physically

~ damaged, replace.

Replace filament .
(cannot repair).

Adjuét coil current,.

1) Check that all part:
are tight and snug,
and that filament is
correctly inserted

.and is not warped or

sagging.

2) Repair or replace
damaged parts.

Apply molybdenum disulfide (see Section IV for type) to all

threads whenever a fastener is removed and reinserted,
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VI, ASSEMPLY/DISASSEMBLY INSTRUCTIONS

- DANGER -

High voltage can be fatal, Before doing wiring in hi h-volta?e
area, make sure that the mannswntch to the power supply is of
Always use grounding hooks. ,

A. To Detach Cathode Block Assembly from Crucible.
Refer to Sketch | "Gun Assembly."

L,

Check that main switch to power supply is off and ground-
ing hooks are in place, ,

Disconnect electrical leads from upper and lower filament
extens:on bars. :

'Detach mounting block from crucible by removing 2 mount=~

ing block crucible screws and washers A as shown.

Gun assembly, comprising mounting block, anode plate,
cathode block assembly, and hlgh-voltage insulators, has
now been detached from the crucible and may be removed
from the vacuum chamber, To detach cathode=block assem=
bly from mounting plate:

Remove 2 mounting-block cathode screws and washers B,
as shown.

B. To ‘Remove Filament.
Refer to Sketch |l "Cathode Block Assembly."

1.

2.
3.

Take off beam former b removing beam=former screw.
(Observe how filament is held against cathode blocks by
upper cathode insulator, When filament is replaced, it
must be in the same position. )

Loosen cathode«block screw (not necessary to remove).

Pull out filament.

C. To Disassemble Cathode-Block Assembly,
Refer to Sketch 1|1 "Cathode=Block Assembly"

1.
2.

3.

Set assembly on ‘a flat surface,

Remove cathode-block screw and cathode~block screw
insulator,

Pull cathode blocks apart and remove upper and lower
cathode insulators.
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Vi. (continued)

L., Remove high=-voltage insulators from right cathode block
by rotating with pliers, (High=voltage insulators are
held by cathode studs in right cathode block.)

Disassembly is now complete exceﬁt for the anode plate which
is attached to the mounting block. To detach anode plate:

5., Remove 2 anode-plate screws C, as shown on Sketch 1.

D. To Assemble Cathode-Block Assembly.,
Refer to Sketch 1l '"Cathode=Block Assembly."

1. Place highrvoltége insulator shield on cathode studs.

"2, Place high—voltage£insdlators over shield and screw
i onto cathode studs by rotating with pliers.

3. Place uEper and lower insulators in position, pressing
- the cathode blocks together by hand, ‘

L, Position cathode-block screw insulator, Insert cathode-
block. screw and screw cathode blocks together against
upper and lower cathode insulators.,

E. To Replace Filament. - '
Refer to Sketch 11 “"Cathode=Block Assembly."

1. With beam former removed, and upper and lower cathode
insulators in slot, adjust cathode=block screw so that
the left and right cathode blocks are loosely held
together,

2. Insert filament in holes, as shown. (One hole is in
left cathode block; one hole in is right cathode block.)

3, Move filament back into holes, HOLD UPPER CATHODE INSU-
LATOR CLEAR SO THAT FILAMENT SLIDES PAST, (It may take
a little practice to get this right on the first try.)

NOTE: Make sure that filament ends are parallel and have

no burrs, Upper Cathode Insulator

"“‘ﬂaizzz_.Filament

| B
TOP VIEW
10.. : 11/70




Vi. (continued)

L, Move filament back in its holes until filament ends pro-
ject past the back of the cathode blocks. '

5. Slip beam former onto the left cathode block. Insert
_beam-former screw and tighten. '

6. Use filament location gauge to position filament .015
inches from beam former, ,

Beam Former L

7 . . .
Filament Location
Gauge

Filament

Cathode Block

7. Tighten cathode-block screw. Filament should now be
1/4 or 1/3 of its diameter below bottom of beam former.

L= |
[ i |

1/3 to
174 d

Filament

F. To Attach Cathode Block Assembly to Crucible.
Refer to Sketch | "Gun Assembly,”

1, Attach anode'piate with two énode-plate_screws. as shown.

IMPORTANT ~- BEFORE TIGHTENING SCREWS, LINE UP TOP EDGE
OF HOLE IN ANODE PLATE WITH BOTTOM EDGE OF BEAM FORMER,
ALSO, MAKE CERTAIN THE FILAMENT IS PARALLEL WITH THOSE

EDGES.

11/70
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Anode Plate
%

5.

Vi. (continued)

Beam Former

ANODE PLATE COCKED ANODE PLATE STRAIGHT AND
' : AL IGNED

Attach cathode-block assembly to mounting plate. Use
2 mounting=block cathode screws and washers B, as shown.

Check that power supply is off.

‘Attach mounting block to crucible. Use 2 mounting=block
crucible screws and washers A, as shown. Anode plate

fits up 'square against crucible, and flush along line
a=a: a '

Crucible

a

Connect electrical leads to upper and lower filament
extension bars,

11/70
12



VII. SPARE PARTS

SPARE PARTS KIT (#0202-4321-0)

QUANTITY PART NO.

5 ~ 0202-3231-0

0202-3321-0
4 0202-3331-0
4 | - 0418=463F=0
‘2 0202-3341-0
1 0202~4121-0
1 0202-3211-0
1 0202-3221-0
2 0220-4811-2
1

0202-5051-0

13

DESCRIPTION

Filament
Upper Insulator

Lower Insulator

- Spacing Insulator

Screw Insulator
Filament Location Gauge
Anode Plate

Beam Former Plate

3/8 Viton RL Gaskets

Cathode Block Screw

11/70
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