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SERVICE MANUAL FOR EX 5020

SPECIFICATIONS FOR EX 5020

Power source

Xenon Arc lamp

Optimum current
Maximum current

Amplifier

Preamplifier

Sound source

Monitor speaker
Film speed
Reel arms

Lens

Motors

Wow and flutter
Frequency response
Optical

Magnetic

Exciter lamp

Pimensions

Weight Projector

Rectifier w/base

.

-4

a0

115v, 60 Hz, 20 ampsa
1000 watts
300001umens

6000 K (color)

DC 45 amps (1000 hrs.)

" DC 50 amps (600 hrg.)

solid state integrated circuit,
35 watts RMS

one transistor for magnetic head

optical--solar cell

magnetic--100 mil head (full track)

7" buf{lt-in

24 and 18 fpa [Clwded oniy
5000' reel capacity

2" £/]1.3 standard

one 1/20hp for film drive
one 1/25hp for lamp cooling
one 1/25hp for rectifier cooling
Less than 0,18%

40--7000 c,p.s5.+3 d.b.
40--7000 Hz + 3d.b.
40--10,000 Hz + 4 d.b.

BRK (4v--0.75 amp D.C,)

Height 69" to supply
gpindle

Width 33" to take-up
spindle

Depth at base 15"
69 pounds

132 pounds



January 1974
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Gears 5.3
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Sprockets 5.3

Ssprocket Shoes 5.5

Idler Rollers 5.6, 8.7
Loop Restorer 5.8

Film Gate 8.9

Lens Holder 5.9.4
Sound Pick-~up §.10

Sound Drum 5.11

Speed Change 5.13
Cooling 5.12, S.14

lamp and Mirror 5.15

Amplifier 5,16, Schematics

GENERAL NOTES ON SERVICING INTERNAT IONAL PROJECTORS:

Metric Thread screws, standard through-
out the world, are used in all Interna-
tional projectors., We offer an assort-
ment of screws, nuts, bolts, washers,
drills, and tapas for your convenience.

Most repairs and adjustments can be made
on International projectora uaing two

sizes of Phillips screwdrivers, a blade

screwdriver, and standard 16mm film as

a thickness gauge. {(Most 16mm film is

about .005" thick.) To avoid damage to

screw heads,it is {mportant to remember

the adage, ''Use 80 per cent push,20 per

cent turm,"

lubrication and Cleaning

Lubrication is normally not required for
average operation, It 1s recommended
that once a year or every L1000 hours,

whichever occurs first,the moving parts

be inspected for signs of excessive wear
cleaned and lubricated.

Use methyl hydrate,alcohol or tri-éhlor-
ethylene as cleaning agents. We do not
recommend carbon tetrachloride due to
the dangers involved.

Polyurethane belts must be clean and
dry. Remove oil and dirt accumulation
with cloth moistened with cleaning

agent.

Ball bearings should be clean and
roll smoothly, If bearings are noi-
sy or do not roll freely,they should
be replaced. Shafts without bhall
bearings should be clean and lubri-
catgd with silicone fluid or a light

smeax of silicone compound. Remove
excdss.
Rollers must rotate freely. Shafts

and inside surface of rollers must
be clean,free from burrs, scratches
or other defects. Lubricate sparing-
ly with- a 1light silicone oil or
other fine 61l1l. Remove excesgs.
Camtank shutter assembly is packed
with silicone compound,Dow Corning
No. 44 or equivalent. Use approx.1
teaspoonful around fiber cam.
Shutter pulley cone cluteh gsurface
and surface of shutrer blade hub
ghould be clean and dry. Use light
si{lfcone oil or fluid to lubricate
bronze bushing in shutter pulley.
Fiber gears must not be allowed to
run dry, Use light silicone oil or
other light fine oil and cover all
teeth with oil. Wipe off excess.
This treatment will generally last
many thousands of hours.



5.1

5.1.1

5.1.2

S.1.3

5.1.4

CAMTANK ASSEMBLY (Shutter Claw and

Clutch) X5-11001

CLAW ST-11191

Function: 2 tooth claw is made of ex-

tremely hard material,precision ground
for maximum efficiency.

Face of claw teeth are ground at a

slight angle, Claw then loses contact

immediately as it begins te retract.

Film then rests undistrubed till next

pulldowm,

Check: Claw screws must be tight, Do
not overtighten! Claw lever ia made
of aluminum.

Adjustwent: Holes in claw are slightly
oversize. Angle of claw teeth may be
adjusted slightly by loosening screws
and tilting claw.

Claw angle may be further adjusted if
necessary by bending claw lever in
flat area, Use a pair of long-nosed
pliers with a right angle bend.

STOP LEVER ST-11301

Function: When FULLY depressed, assem-
bly is placed between lamp and aper-
ture. This action also moves shutter,
compressing spring ST-11141. This re-
leases shutter pulley, allowing it to
rotate freely on shaft. Special shoul-
der screws ST-11271 are used to mount
stop lever.

WORM GEAR X1-11501

Check: Worm gear must be mounted and
secured to eliminate any 'end play'of
shutter shaft.

Camtank assembly must be mounted so
that there is a small amount of 'play"
between worm gear and fibre gears.Ro-
tate fibre gears to check.

Adjustment: Reposition as necessary
and tighten screws securely.

CLAW POSITION

Check: Claw must enter film perfora-

tion, refer to section S.9 dealing

with gate adjustments,

Claw must not touch sides of perfora-

tions at any time during its entry,

pull-down or exit.

Claw should leave £ilm so that frame

is centered over aperture with frawming
lever in midway position.

5.1.5

5.1.6

s.1.7
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Adjustment: Slightly 1loosen 2
screws that hold fulcrum collar
horizontally and/or vertically to
correct position.

Check: Check for correct framing
with film in projector and oper-
ating.

CLAW PROTRUSION

Check; Claw protrusion should be
.040"+ ,005". Use gauge to deter-
wmine,

Adjustment: Remove cover X5-32361.
Turn inching knob so that clawv is
fully retracted,

Use claw adjustment tool to care-
fully bend claw lever. Be gure
claw {8 not touching £ilm gate
during bending. Claw breakage
could result,

Check: Horizontal position of
teeth ias affected by protrusion
ad juatment. Recheck and readjust
as naegessary.

NOTE: Claw protrusion may be
affected by camtank position when
reinstalling. Check and reposi=
tion camtank if néecessary.

CAMTANK ASSEMBLY REMOVAL

a) Remove cover X5-32361

b% Remove rear cover.

¢) Remove shutter pulley belt.
Turn inching knob to fully re-
tract claw,

Depress stop lever halfway.
Remove 2 mounting screws.
Remove assembly,being careful
not to damage claw.

NOTE: When installing, be sure
to provide a small amount of
"play" between worm gear and fibre
gears.

e)
£)

g)

CAMTANK DISASSEMBLY

a) Depress stop lever halfway.

b) Remove screw in end of shaft,

¢) Remove plate washer S$T-11351
and pulley.

d) Raise stop lever and remove
shutter blade and hub,

e) Depress stop lever part way to

expose 4 heada of cover plate

mounting screws and remove scre

Remove cover.

£)



g)

ST-11221

ST-11231
h)

1)

)

k)

1

‘bladeo

Observe locatdon of fiber cam

and springs inside claw lever:

--Curved shock absorber spring
§T-11161 is at top, in ‘‘hump"

--Straight spring ST-11151 is
next.

--Cam rotates between this and
another ST~11151 at bottom of
hole.

ST-11161 ST-11 121

ST-11151

Felt spring S§T-11211 is used to
hold felt in place as well as
provide side tension to keep
claw lever against cam plate.
Hole in felt spring fits OVER
fulerum pin. When reassembling
be sure that spring 1s not
jammed between end of fulcrum
pin and washer ST-11231.

Shaft X5-11101 should have mno
end play. Worm gear must be
installed without clearance.
Ball bedrings must be free from
any play. Replace if necessary.
2-bladed shutter is mounted to
hub ST-11281 so that raised
semicircle of hub is facing one
(3-bladed shutter is
automatically correct.)Shutter
blade is depressed in centre to
offset blades, Hub is inserted
into hole of blade from depress-
ed side,

Shutter blade has
mounting holes. Travel ghost
is at a minimum normally if
blade is mounted with heles
centered. If necessary, move
blade slightly to overcome tra-
vel ghost,

elongated

ST-1113)

r-nm
T/

8.2

5.2.1

s.2,2
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n) Further timing is predetermined
by fibre cam mounting screws
placed in an "off centre" posi-
tion.

0) Lubricate fibre
silicone grease.
mately 1 teaspoon,

p) Shutter pulley must be clean
and dry on both sides.

q) Shutter shaft must be clean.

r) Lubricate bronze bushing of
shutter pulley and shutter
shaft with a small amount of
silicane oil.

cam area with
Use approxi-

AVOID OVERLUBRICATION

sT-11281

REEL ARMS

Upper (Supply) - Arm is mounted on
top of projector head and secured
by two screws.

LOWER (Take-Up) - This lower take-
up arm is mounted on the bottom of
the projector head bracket X5-14431
is mounted to the base of the pro-
jector head. The arm then is
mounted onto the bracket with a
Philips screw and a wing nut. This
arrangement allows the arm to be
swung forth and back to accommodate
different size reels or when tilt-
ing the projector head up for in-
spection of the amplifier area.
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$.2.3

5.3

$.3.1

5.3.2

5.4

s.[‘.l

Slip Clutch - The spindle drum, is
lined with a cork or felt liner.
This acts as a slip clutch arrange-
ment over the spindle drum. There
should be some clearance between
the spindle drum and liner and the
plastic drum., The automatic action
of this clutch provides adequate
take-up operation,as the weight of
the film on the take-up reel
increases, the friction also in-
creases, thus driving the reel and
keeping a relatively uniform wind
on the film.

DRIVE GEARS & FTLM SPROCKETS

When assembling the sprocket shaft
and fibre gears, care should be
taken to allow .003" end play. Use
a fine lubricating oil SPARINGLY
on the bronze bushings and shaft.
Observe the flat spots on the shaft
for the purpose of tightening the
gears, collars, etc. The shaft
should be "rocked" back and forth
before the final turn of the tight-
ening screw. Be sure the acrew is
perpendicular to the flat spot on
the shaft,

Sprocket tooth position is adjusted
by loosening screw in end of shaft,
thus releasing the pressure of the
face plate against the sprocket
plate, Observe position of film
in relation to loop restorer roller.
If film tends to strike roller dur-
ing projection, rotate #2 sprocket
plate. counter-clockwise 1/3 - 1/2
frame. Tighten screw, Perpendic~
ular filw movement midway between
sound drum and #3 sprocket should
be approxim3tely 3/16". Adjust #3
sprocket if necessary,for proper
film tension over sound drum.

CAM CLUTCH

This clutch is part of the
1 sprocket and gear shaft assem=-
bly. See parts list. This clutch
engages when the film direct{on is
in REWIND. This is necessary .to
rewind the film on the supply reel.
When assembling, turn or position
the gear so that the protruding pin

Rewind:

5.4,2

S.5

S.5.1

S.G

S.6.1

8.7
5.7.1

S5.7.2

S.7.3 To_adfust,

In the hub of the gear is in the
"1:30 a'clock" position. Hang the
curved cam ST-1407% on the pin,

Place clutch pulley X5~15501 on

shaft. Install retaining collar

ST-15141 fastening the screw on

the flat spot of the shaft. Be

sure to allow a aslight amount of
"end play" on the shaft, approxi-

mately ,QQ3",

CAUTION This machine 18 not intends~
ed to rewind a large reel of film.

The rewind facility is provided

only for the use of small reels,

such as 400* type,

SPROCKET SHOES:

The sprocket shoes prevent the film
from skipping over the sprocket.
The oversize holes in the shoe
mounting bracket allow for proper
positioning of the shoe in relation
to the sprocket. The stationary
roller should clear the sprocket by
approximately .015" - .020". This
will allow the film to be threaded
easily without damage. The move-
able roller should be as close as
possible to the sprocket (without
a £4lm), and yet be free to turn.

IDEER ROLLERS:

Idler rollers must turn freely, Use
oil SPARINGLY.

TENSTON ROLLER ASSEMBLY X1-17941.

This roller, 18 between the scund
drum and the #3 sprocket, The ten-
sion at the roller should be approx-
imately 2 1/2 o=z.

Remove flywheel and #2 fibre gear
to provide access to spring tension
ad justment,

loosen spring bracket,
on rear of shaft and move as
necessary to achieve the correct
spring tension. Tighten screw
securely. See also S.3.2,




5.8

5.8.1

S5.8.2
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AUTOMATIC LOOP SETTER X1-18001

(0)Y GATE ASSEMBLY

This device maintains the correct
lower 1loop size. As the loop is
lost the film applies pressure to
the sensing roller ST-18021, This
causes it to begin a counter-clock-
wise revolution, The rubber tire
X1-18071 at the rear of the shaft
then engages the #2 fibre gear
causing the loop setter tc make a
complete revolution, The . sensing
roller should stop at the 3o'clock
position. Adjust bracket ST-18031
as necessary.

The tension spring between the rub=
ber wheel and case heolds the loop

setter in neutral position. If 5.08.2 Inner Guide Rail 1ig spring loaded,

loopsetter does not stay in neutral, and held in place py 2 shoulder

and keeps rotating, adjust by slid- screws 5T=-31061. With screws sec-

- ing rTubber wheel closer to case, ured, guide rail should be free to

thus increasing the spring tension. travel with a minimpum of clearance
under scyew head, Bpring tension

Adjust sprocket plates as necessary must be sufficient to hold film

as per 5.3,2. - against outer guide rail, thus
establishing side tension on edge of
£film.

5.9

5.9.1

Check for additional clearance of
inner guide rail to accommodate wider
film or scotch tape wrapped around

£,

5.9.3 FPlm shoe 1s mounted on 2 pins and
held in place by a locking lever
under lower pin., Retaining plate
SP-30041 is secured to lens holder
by 2 screws. Holes in lens holder are
‘oversize, allowing for adjustment of
film shoe position.

Check: Quter guide rail must be snug
against shoulder of film gate, Swing lens

FILM CATE ASSEMBLY X1-31001 in to close gate. Clearance between outer
guide rail and outer edge of film shoe shoul

Outer Guide Rafl ST-31071 is secured be the thickness of 1 film.

to gate plate by 2 screws and loca-

ted against shoulder of film gate Adjustment: Cut a 4" length of 16mm £ilm %"
ST-31101. This assures proper ver- wide. 1Insert between film shoe and outer
tical travel of £ilm, parallel to guide rail. Film shoe should be moderately
film gate. snug. 1If adjustment is required, loosen 2
Diagonal travel of film may cause screws that hold retaining plate ST-30041.
picture or sound track portion of Reposition plate and tighten screws, Shoe
film to touch raised sections of must not bind on guide rails.

film gate, Filwm damage will result.
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S.9.4

S.10

$.10.1Function:

$.10,2Check:

Check: Be sure pins do mnot bind
when fully depressed i{n lens holder,
with gate closed® and lens removed,
check that hole in £ilm shoe clears
the film aperture on all sides,

NOTE: Lower shoe pin spring ST-30071
is longer than upper spring ST-30061.
Lxtra tension is designed to overcome
film movement caused by claw action
at lower end of film shoe.

LENS HOLDER ASSEMBLY K5-30201

Check: Optical axis of lens must be
perpendicular to film plane. Set pro-
jector at exact right angles to screen.
Without film, project light beam. A 3'
wide area 1s a good size, Both side
edges of illuminated area must be
focused, equally sharp.

Adjustment: Loosen lock nut and ad-
just screw located under front of lens
holder to achieve optimum equal focus,
Tighten lock nut.

NOTE: The Super F1,3 high speed lens
has a shallower depth of focus and

requires a more accurate adjustment
than other slower lenses.

SOUND PICK-UP

The focus and azimuth of
the optical socund lens are very cri=-
tical and are adjusted simultaneously.
Note position of filament of exciterx
lamp. It must be in center line of
optical lens. The scanning beam must
be a sharp thin line focused on the
£11m sound track, The scanning beam
must also gtrike the center of the
sound track. In this position it will
clear the edge of the sound drum and
strike the solar cell.

A frequency test film should
provide a good response up to 6000 or
7000 Hz. A normal sound test film
should produce enough high frequency
tones for a pleasant sound balance.

Adjustment: To adjust optical’lens
for focus and azimuth it is necessary
to use a test film with a 7000 cycle
tone. SMPTE PH 22.42--7000 is such a
film. A 3-foot length of this film

§.10.3Check:

should be spliced to form a loop.
Tnstalled {n the projector it will
provide the necessary signal for
accurate adjustment, Remove exciter
lamp cover for any adjustments to
optical lens.

Install a 8-ohm 10~-watt resistor

across speaker output. Connect a low
reading AC voltmeter and an Oscilli-
scope across resistor, with projector
operating, set meter and scope for
convenient reading with volume control
at approx, "9 o'clock" (¥ rotation)

and trebla control at maximum. Loosen
screw in lens holder bracket X1-40011,
thus allowing lens to be moved. Rotate
lens for azimuth adjustment. Observe
clean sine wave pattern on oscilliscope,
Set for maximum reading, Slide lens
forth and back for fpcus. Observe meter
reading or oscilliscope amplitude, Set
for maximum reading pn both aziwmuth and
focus with simultanenus adjustment,
tighten gscrew to clamp lens., Observe
meter or gcope, Output should npt
drop. Seal set screw with paint,

Scanning beam must fall on cente
of optical sound track of film. Ex-
cessive noise will be heard togather
with distorted sound if scanning beam
position {8 incorrect, Use SMPTE

" MEEy'" test film to check. It con-
tatns a section of Buzz Track test film,

Adjustment: To adjust, use SMPTE FPH
22,57 Buzz Track Test Film., A 3-foot
length to form a loop is convenient,
(SMPTE "Jiffy" test film may be used.)
The guide roller ST-17231, just above
the sound drum iz adjustable horizon-
tally to guide the film so that the
scanning beam strikes the sound track
properly. A test film is available
from the Society of Motion Picture
Engineers to assure proper alignment.
(SMPTE Buzz Track PH22.57), Loosen

set screw on collar behind roller and
slide roller horizontally until no sounc
is heard, Too far in one direction
produces a low tone, other side produces
a high tone, Tighten set screw after
ad justment,’

5.10.4Be sure lens is clean.
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Sllol6

= 5,10.7 Thi

Use BRK & wvolt

0.75 amp exciter
lamp. Using lamp with filament in
opposite orientation results in
loss of high frequency and distor-
ted sound.

The solar cell is located in the
casting collar X1-41031, just under
the edge of the sound drum. Remove
the leads from the terminal strip
before removing the housing. After
the housing iIs replaced, be aure
that solar «cell is in line with
the optical lens. The Scanning
beam must fall on the cell,

[UF1TR
v

e T
s pro
and assoclated switch and circuit
for magnetic playback. In the OPT
position, the wafer contacts con-
nect the solar cell circuit and
exciter lamp circuit to the ampli-
fier. The magnetic sound head is
lifted off the film by the action

= Ty

of the lever attached to the end
of the switch shaft. The sound
head {s ditectly behind the sound
drum, The bracket and shafc

assembly is spring loaded so that
when the selector switch is in the
MAG. position, the spring pulls
tha magnetic sound head dovm in
contact with the magnetic sound
strip on the £film., In the OPT
position,the switch lever strikes
the sound head shaft bracket,
lifting it up.

Observe this action and adjust the
position of the switch lever if
necessary. This 1s done by releas-
ing the set screw 1in the end of
the switch shaft, Wafer contacts
must make full contact in either
selector switch position.

AR L e o :
ector has a magnetic head

5.10.8

s.11

5.11.1

5.11.2

. 8.12

RN

5.12.2

5.13

$.13.1

S.13.2

5.14

S.14.1

5.15.2
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NOTE: Selector switch should be
in MAG,.position when removing and
replacing sound drum, This will
avoid bending magnetic head bracket.

SOUND DRUM AND FLYWHEEL ASSEMBLY

The sound drum shaft 1s mounted in

the shaft housing, with ball

bearingsg, The retgining collar
should pe installed with .002"
clearance. Shaft must net bind

in rotation. Flywheel should be
secured so as not to allow it to
slip or loosen.

NOTE - MAG. - OPT. switch must be
in MAG ppsition whep removing the
sound drum shaft.

MOTOR AND COOLING FAN

When moupting motor and fan observe
the clearance on gither side of
cooling fan, Tighten set screw
securely,

Be sure to install belt pulley
on motor shaft before mounting
motor and fan housing to projec-
tor chassis., After securing motor
meunting, align the motor belt
padley with the idler pulley.
T#ghten set screw to flat spot on
moger shaft.

SPEED CHANGE

Sound Speed (24 frames per sec.)
is obtained by placing the belt on
the large size motor pulley.

For silent (18 framers per sec.)
place the belt on the other pulley.
Align motor pulley according to
use.

LAMP HOUSE COOLING FAN

This s located underneath the
lamphouse, Access may be gained
to the belt by removing the large
plate on the front of the projec-
tor under lamphouse door.

All bearings in motor and fan

housing assembly are factory lub-
ricated and will normally not re-

quire any attention.
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S.14.3

5.15

5.15.1

5.15.2

5.15.3

$.15.4

$.15.5

$.15.6

5.15.7

S'15I8

Pulleys must be aligned correctly

for maximum belt life. TImproper
alignment causes the belts to
oscillate,

LAMPHOUSE AND MIRROR

The lamphouse contains the mirror,
the starter circuit for the lamp,
and 2 micro switches. The starter
generates a high frequency, high
voltage starting pulse which 18
used to ignite the Xenon lamp.
After ignition the lamp operates
on direct current.

Directly ahead and below the mir-
ror,will be seen micro switch that
is air operated, so that if the
cooling fan is not operating the
lamp will not ignite.

Also connected to the lower corner
of the mirror ring is another
micro switch. This is actuated by
a bracket on the small door. If
this door is open, the lamp will
go out or not be ignited, These 2
switches are in series.

CAUTION When lamp is on use a No.
10 dark welders glass when look-
ing at the Xenon arc light, The
harmful rays that are emitted from
the highpowered light source are
injurious to the eyes.

CAUTION Mirror is a front surface
coated unit. DO NOT RUB EXCESS-
IVELY WHEN CLEANING. Use a soft
cloth, moistened with alcohol or

water, wiping gently,

CAUTION Xenon lawmp has high inter-
nal pressure. Use safety helmet
when removing or installing.

Do not touch quartz bulb with
hands, Wipe with soft cloth
moistened with alcohol to clean.

Pamp 1is mounted with plus sign
(anode) towards the front of the
projector. When wounting lamp be
sure that the locking nut on
either end of the lamp are secure-
ly tightened, to ensure a good
contact.

Focusing of the lamp is accomp~

5.15.9

5.15.10The fipre

9

lished by three focus adjustment
screws. These screws move the
lamp sufficiently to centre it in
the focal point of the mirror,

thus giving maximum light output.

The cathode or negative end of the
lamp {s mounted in a bushing which

is located in the lamp socket in
the wmirror assembly, If it is
noted that the three adjustment

screws do mot provide an adjust-

‘ment that is sufficient to move

the lamp, into the focal point of
the mirror, it might be necessary
to move this bushing as a coarse
adjustment., You will find a lock-
ing screw directly behind the fibre
insulator. Loosen this screw to
move the bushing to a relatively
medium position. Be sure to tight-
en thig locking screw after the
coarse adjustment is made. It may
be necessary to rempove the lamp-
house pover to accopplish this ad-
justmept. Simply remove the four
wing-nuts located inside the cover.

mounting bracket which
is located under the front end

of the lamp must be out of the way
when operating the lamp. This
fibre support is used only for a
shprt tranmsportaticn or for storage.

5.15.11%he magnet located under the mir-

ror is used to atabalize the arc.
This normally requires no adjust-
ment.

S.15,12A heat proof glass filter composed

of 2 .strips of quartz glass is
located on the forward end of the
lamphouse cover.

S.15.13Focusing Lamp - When focusing the

lamp in relation to the mirror,
it 1s necessary to have no f{lm
in the projector. Swing the lens
holder out, with the lamp turned
on,rotate the adjusting screws so
that a circle of light is seer on
the screen area. The centre of
this circle will be a dark spot.
Adjust each of the three knobs a
little at a time to make this
black area in the center as swall
as possible without diminishing
the light area around it. (It may
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5.16

5016.1

S.16.2

be necessary to make a complete
check with the focusing proce-~
dure, in that you will turn all
the screws to *a point where the
general area becomes darker and
you will note that you have pass-
ed the £focal point. Turn the
screws in the opposite direction
until it becomes brighter and
passed the bright uniform point
back into the darker area. You
will then be able to determine the
best possible output of light by
re-adjustment. After the adjust-
ment of the screws, with the
lens holder out, it will be ne-
cessary to check the uniform
light distribution with the lens
in place., Swing lens onto gate.
Check the projected area for hot
spots, If necessary & slight
amount of adjustment on one oY
two of the screws may be required
to re-distribute the 1light over
the entire picture area.

AMPLIFIER

To remove the amplifier unplug
the necessary electrical connecs:
ors, The knurled hand knob in
the centre of the chassis holds
the amplifier to the projector
base. With this removed the amp-
lifier will be free to be
moved out.

In the event of sound problems,
first of all check the fuse and
other electrical connections.
Refer to schematics for electronic

‘checks and repairs.

January 1974
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XENON LAMP POWER SUPPLY

The following 1s an explanation
of the Xenon lamp circuit. When
the lamp switch 1is put to "omn"
position, there is AC power com-
pleted to the main power relay,
The contacts close,providing pow-
er to the transformer. The secon-
dary of the transformer is connec-
ted across &a diode rectifier
bridge. The output of this bridge,
being DC, charges up the capaci-
tors in the DC side of the cir-
cuit, When the voltage reaches
approximately 60 - 65 volts, the
relay in the starter circuit cle-
ses, thus energizing by its con-
tacts the step-up transformer loc-
ated on the starter, The second-
ary of this starter produces a
high encugh voltage to break down
the spark gap. When the spark
jumps across the spark gap, the
secondary part of this transformer
being connected in series with a
condenser and the primary of the
tesla-coil produces a high voltage,
high frequency voltage. The secon-
dary of the tesla-coil, which al-
so acts as a transformer,produces
a still higher voltage across the
gap in the Xenon lamp., This volt-
tage is on the order of 20-25,000
volts., As the gap is broken down
in the lamp the Xenon gas ig-
nites. When this happens, a cur-
rent flows from the cathode to the
anode,that is, from minus to plus
in the lamp. When this current
begins to flow and the Xenon gas
is ignited, the resistance in the
lamp decrdases greatly. At this
point,the voltage across the lamp
drops down to approximately 22
volts. As the veoltage drops down,
the relay that is mounted in the
starter drops out, therefore, dis-
connecting the line wvoltage from
the primary of the step-up trans-
former. This removes any high
voltage from the lamp. After ig-
nition, the lamp will continye to
operate at high current with only
20 or 22 wvolts across the lamp
electrodes,

Connected to the transformer is a
current control. On the EX5020
this current <control {8 accomp-
lished by moving a variable resis-
tor which i3 in series with a sat-
urable reactor. This provides
very efficient current control
with good regulation.

To trouble shoot this circuit, it
is wige to disconnect the line
voltage wires to the starter that
are conpected to terminals number
3 and 4. Now switch the lamp
switch to "on'" position, this
should provide aE open circuit
voltage which can be measured
across terminals 1 and 2 which are
the black and red wires and this
open circuit voltage should be on
the order of 75 to 90 volts. If
this is not the case, there will
be some element in the power sup-
ply cirpuit preceeding this that
is defective. Tt would be neces-
sary to check the dicdes in the
diode bridge for shorts or open
condition. Measure the AC voltage
appearing across the diode bridge
Jrtch would be from the output of
the power transformer. If no pow-
er,, appears at this point, deter-
mine if the primary of the trans--
former is receivimg line voltage
via the contacts from the relay.
Be sure to check the fuses that
are im series with both legs of
the line veltage.

If there is power to the circuit
and the proper open circuit volt-
age is available and the lamp
still does not light, it will be
necessary to check the relay ’'in
the starter circuit. Switch the
main power off, reconnect the yel-
low and green wires to the termin-
als number 3 and 4 on the starter
unit,switch power and lamp switch
"on', the relay should close com-
pleting & circuit to the primary
of the step-up transformer on the
starter. If this i{s the case and
voltage does appear at the primary
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and the spark gap does not break
down and arc as it ought to, then
it would be necessary to check the
voltage across the secondary of
this transformer. Make sure that
all the wire connections are
tightly screwed down. Disconnect
main power, use an ohmmeter to
check continuity on the secondary
of the step-up transformer. This
can be done by putting the probes
on the terminals across the spark
gap. The spark gap is the cylin-
drical porcelain unit mounted
close to the secondary of the
step-up transformer. Also, it
would be a good idea to check the
continuity of the primary of the
transformer, This would best be
done by removing the yellow and
green wires from terminals number
3 and 4 and then switching the
lamp'on". When the relay contacts
close,you should get a continuity
reading by pressing the probes of
the ohmmeter across terminals num-
ber 3 and &4 of the starter. If-
there is no reading,move the probe
to the contact on the relay that
{s connected to one side of the
transformer. The other probe
would be held on terminal number
4 and a reading should be obtained
at that point. If not, the indi-
cation is that the transformer is
defective.

1f there is continuity between
terminals 3 and 4 on the starter
and also across the spark gap,that
would indicate that the tramsfor-
mer is operating properly. Now
would be the time to test the vol-

tage on the secondary of the trans-

former. With the wires connected
to 3 and &4, the switch lamp '‘on"
use a high reading on the AC volt
meter., A reading of 8 to 10,000
volts will be obtained at the sec-
ondary side of the step-up trans-
former across the spark gap. If
a reading i{s found and the spark
gap does not arc, it is possible
rhat the spark gap is defective
and should be replaced. This is
about the last item that would be-
come defective other than by phy-

January 1974

sical damage. If a high reading
voltmeter is not available, a con-
tinuity check on the secondary
will do.

A number of by-pass capacitors
are used 1in the circuit to help
eliminate stray RF from appearing
at the wrong point. It may be
necessary to replace the capaci-
tors from time-to-time or at least
check ta make sure that they are
operating properly.

If Lamp Does Not Light,it will be
advisable to interchange lamps as
a first item in determining why
the lamp does not light.

In addition to any of the above
procedyres, it will be necessary
to do the normal routine checking
of makipg sure that all the wires
are properly termipated and proper-
ly secyred so that a good conngc-
tion exists.

Please note that there are fwo
micro switches in the lamp house
which are in series with the line
voltage circuit to the step-up
transformer. The line voltage
w»{ll not be completed to the step-
ap transformer if either of these
Wicro switches or any wire connec-
tions between are open. One micro
switch is on the door and the
other switch is air operated just
above the air vent from the cool-
in fan below the lamp.

Be also sure to check the lamp
switch itself to determine if 1t
{s defective or not.

You will notice that the motor
drive switch and the blower tfan
switch both have to be '"on'" in or-
der to operate the lamp switch.
The blower switch being “on" in-
sures that the air will be coming
up to the air operated microswitch
and the motor drive switch f[s con-
nected so that the lamp switch re-
ceives power only when the motor
drive switch is "on'.
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Check the 5-pim connector plug at

the back end of the projector body
base. The 7 terminals mounted on

the strip at the front of the pro-
jector directly in front of the

amplifier should be checked for

good connections.

Refer to schematics for further
help in understanding the complete
operation.

13
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TROUBLE SHOOTING CHART FOR INTERNATIONAL EX-5020 PROJECTORS

The following information will help the service technician to analyze the problem

and determine the actual SOURCE,

by curing the actual CAUSE of the problem.

It is {mportant that the effect be eliminated

1. MISCELLANEOUS TROUBLES
SYMPTOM PROBABLE CAUSE REMEDY
1. No power for motor or 1. No power at wall qutlet. 1. Check fuse or multi-
lamp. 2. Defective power cord. breaker of power circuic.
3. Defective motor switch 2. Repair or replace
: 3. Replace
2. Lamp will not light-- 1. Lawmp burned out 1. Replace
motor runs. 2. Lamp switch defective 2, Replace
3. Open micro switches in 3. See S§.15.1, S8.15.2,
lamphouse. 5.15.3.
4. Rectifier Defective 4, a., Check open circuit volt-
age: Should be approx.
75 - 85 V.D.C.
b. Check dipde bridge for
short or open diodes.
3. Film sprockets not turn- 1. Stop lever depressed. 1. Raise lever.
ing - motor runs, lamp 2. Motor belt broken. 2. Replace
lights. 3. Plate washer ST-11351 3. Remove camtank as per
loose. §.1.6 and tighten screw.
4. Take-up poor or not at L. Broken or stretched take-{ 1. Replace
all in FORWARD, up arm belt.
2, Take-up arm belt oily. 2. Clean
3. Improper friction at slip| 3. See 5.2.3 for remedy.
clutch.
4., Clutch cam not engaging, 4. Remove pulley X5-12371
and remedy.
5. Rewind poor or not at all|{ 1. Broken rewind belt. 1. Replace.
2. Broken or stretched sup- | 2. Replace.
ply arm belt.
3. Supply arm belt oily,. 3. Clean.
4. Shutter pulley clutch 4. Clean. 5See 5.1.7, p,g,.r.
slipping.
5. Motor belt slipping. 5. Clean or replace.
6. Film spills from supply 1. Clutch collar X5-15501 1. Remove, clean and lubri-

reel in FORWARD,

binding.

cate,




M1SCELLANEOUS TROUBLES (CONT.)
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SYMPTCM PROBABLE CAUSE REMEDY
7. Loop setter rotates con- 1. Damaged film. 1. Repair or replace.
tinually or erratically. 2. Insufficient spring ten- 2. Stretch or replace spring,

sion. See 5.8.

3. Loop setter roller defec- 3. Repair or replace as per
tive or too close to gear. S.8.

4. Sensing roller in wrong 4, Readjust as per 5.8.
position.

5. Film touching sensing 5, GSee S.8 tg adjust.
roller because lower loop
is too small.

6. Claw protrusion incorrect. §. Adjust ag per S5.1.5.

7. Green film. 7. Treat with film condi-

8. Worm gear on shutter shaft tioner/luhricant.
mounted incorrectly, caus-| 8. Sec 5.1.3,
ing variation in claw pro-
trusion.

9, Claw broken. 9, Replace.

10. Insufficient lower film 1p. Stretch pr replace.
shoe pin spring tensiom.

3. Excessive noise in film 1. Upper loop too small. 3. Increase to proper size.
gate in FORWARD (with 2. Film touching loop setter. 2. Adjust as per 5.3.2.
good, clean, undamaged 3. Emulsion build-up on ity 3. Clean and buff.
filmj, shoe or gate.

4, Claw loose. 4, Tighten.
5. Inner guide rail bindiog. 5. (Clean and adjust. See
5.9.2.
6. Film shoe binding. 6. Adjust. See S5.9.3.
7. 1Inner guide pressure spring 7. Bend or replace. See
weak. N 5.9.2.
8., Film shoe bent. 8. Straighten or replace.
9. Defective claw. 9. Replace. See, S.1.1.
10, Claw position incorrect. 10. Adjust as per S.l.4.
11. Claw protrusion incorrect, 11. Adjust as per S.l.5.
12, Curved spring ST-11161 in 12. Replace. Sees S$.1.6 and
camtank broken or weak. 5.1.7.
13. Claw stroke incorrect. 13. Replace fibre cam ST-
11131. See S.1.6, S.1.7.
14. Outer guide rail not 14. See 5.9.1.
positioned properly.
15. Film shoe lock loose or 15. Bend lock slightly te
open. increase holding tension.
9, Unsteady picture. 1, See previous section dealink
with noise in film gate.
10. Travel ghost 1. Shutter blade misaligned. 1., Adjust as per 5.1.7.m.



MISCELLANEOUS TROUBLES (€ONT.)

SYMPTOM PROBABLE CAUSE REME DY
11. Insufficient framing. 1. Claw position incorrect. 1. Adjust as per S.1.4
2, Framing lever bent or 2. Straighten lever or
travel restricted. remove restriction.
3. Gate assembly position 3. Entire assembly may
not correct. be moved up or down.
Loogen mounting sScrews
and reposition.
4. Film shoe mislocated 4., See 5.9.3
vertically.
12, Excessive noise when 1, Shutter pulley binding on 1, Remove camtank assem-
STOP lever depressed. shaft. bly and remove pulley.
Clean and lubricate.
See 5.1.6 apd S5.1.7.
13, Film transport does not 1. Shutter pulley selzpd. 1. Remove camtank, clean
stop when S5TOP lever and lubrigate as per
depressed. 5.1.6 and S.1.7.
2. Stop lever shoulder screws (2. Remove camtnak assem-
§T-11271 loose. bly and tighten. See
§.1.6 and S5.1.7.
4. Film burns when STOP 1. STOP lever not fully 1. Depress FULLY.
lever depressed. depressed.
15, Uneven screen illumina- 1. Lamp not aligned properly. (L. Correct. See $.15,13.
tion. 2. Foreign object in light 2. Remove
path,
3, Defective lamp. 3. Replace.
4. Mirror dirty. 4, Clean See S5.15.5
16. Improper focusing. 1. Dirty gate. 1. Clean
2. Film shoe binding. 2. Adjust. See 5,9.3.
3. Inner guide raill binding. 3. Clean and adjust. 5.9.2.
4. Lens holder misaljigned. 4. Adjust. See 5.9.4,
5. Defective lens, 5. Replace
6. Focus knob plastic sleeve [6. Replace
defective.
7. Lens binding in lens 7. a)Interchange lens
holder. from another projecror,
b)Repair or replace
lens holder.
&, Film shoe bent,. B, Straighten or replace.
17. Light reflections ocutside |1. Film shoe misaligned. 1. Realign shoe as per 5.9.3.
of picture area. 2. Edge of film shoe aper- 2. Touch up with matte

ture reflections.

black paint.
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SfMPTOM

PROBABLE CAUSE

REMEDY

18, Sprocket picking at
film.

1. Burr on sprocket teeth.

1. a)Remove and replace
sprocket plate in
ppposite direction.
b)Replace sprocket plate,

11. SOUND TROUBLES

19. No sound

1., Amplifier not switched on.
2. Exciter lawp defective.
3. Fuse blown.

. Speaker not plugged in.

. Cable connections {n
amplifier loose.

. Speaker defective.

. Speaker cable defective.

On-off switch defective.

. amplifier defective.

Solar cell defective.

1. Foreign object in optical

scanning beam.

[2. Magnetic head defective.

B

pr
oW o~

1. Switch on,

2, -Replace.

3. Replace, {f it blows
again, check speaker
load, must be 8 ohms or
more on external speakets.
Check output transistors.

4, FPlug it in.

5. Plug in or tighten.

6, Replace

7. Repair or replace.
8, Replace

9. Repair or replace.
0. Replace

1. Remove.

12, Replace

70. Low volume.

1. Defective exciter lamp.
objectsin light beam.

4. Optic lens misaligned.

5, Amplifier defective.

6. Magnetic head dirty.

7. Magnetic head defective,

8. 1Insufficient tension of
magnetic head on film.

9. Defective optic lens.

10. Wrong exciter lamp.

2, Dirty optic lens or foreign

3. Low voltage to exciter lamp/{

Replace
Clean

Repair amplifier
Adjust as per S.10
Repair or replace.
Clean

Replace.

Adjust,

.

o o~ O B LW

o]
.

Replace. See 5.10
10. Use BRK with short envelop

21. Loud hum.

1. Exciter lamp cover off or
not installed correctly.
Light from projection lamp
reaches solar cell.

2, Input cable shields loose.

3, Amplifier defective.

1. Install on pins correctly.
2. Repair
3. Repair or replace.

13, Distorted sound.

cont. on page >

1. Defective exciter lamp.

1. Replace
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IT. SOQUND TROUBLES {(CONT.)

PROBABLE CAUSE

SYMPTOM REMEDY
continued---
22. Distorted sound 2. Speaker defectiva 2. Replace

3. Lateral guide roller 3. Clean, lubricate and
seized or binding. adjust. 5.10.3.

4. Sound drum bearings de- 4, Replace., See §5.11,
fective.

5. Flywheel off. 5. Install,

6. Flywheel too loosge. 6. Tighten

7. Magnetic sound over- 7. Re-record.
recorded. .

8. Defective amplifier, 8. Repair or replace.

9. Optic lens misaligned. 9. Adjust ag per S5.10.

10. Film touching loopsetter. [10. Adjust as per S.3.2,

1l1. Dirt on sound drum, 11. Clean.

12, Sound drum end-play. 12. See 5.11,

13. Defective optic lens,. 13. Replace.

14. Magnetic head spring 14. Adjust,
tension improper.

15, Wrong exciter lamp. 15. Use BRK with short

envelope.

23. Wow and flutter.

1. Lateral guide roller
binding.

2. Sound drum bearings
defective.

3. Motor drive belts not
running true,

4. Llateral guide roller dirty
or eccentric,

5. Dirt on No, 2 sprocket drum

6. Flywheel loose.

Clean and lubricate.
Replace, S.11.

Replace belt, clean pulley
and be sure belt fits into
pulleys properly.

Clean or replace.

Clean

. Tighten.





