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THE

GK-40
SOUND-FILM PROJECTION EQUIPMENT

Instructions for Installation and Operation

STARTING UP

Important: Before running the equipment, lubricate all oiling points of
the projector mechanism and fill the oil bath of the intermittent unit to
the level of the centre of the sight window, as detailed under ‘‘Cleaning and
Lubrication—Weekly (3)’’ and check that the mechanism turns over freely
by hand.

The Arc Lamp. Insert the mirror in its holder, retaining it in place by
the clips on the holder rim. Fit up the lamp with carbons, setting the
forward (positive) carbon so that its end is in line with the bright polished
indicator in the back of the lamphouse. Adjust the position of the mirror
holder along its guide rails so that the centre of the mirror is about 4% in.
from the end of the positive carbon.

With the projector mechanism running without film, strike the arc as
instructed under ‘‘Operation—Arc Lamp.”” Let the arc burn for a few
moments to establish a proper crater, switching on the automatic feed motor
and adjusting its speed to maintain the arc gap.

Check that the positive carbon crater is in alignment with the indicator
already referred to in the back of the lamphouse. Focus the projection lens
so that the film aperture is in sharp focus on the screen. Adjust the mirror
bracket backwards or forwards on its slide rails to the position corresponding
to brightest illumination in the centre of the screen. Note that this setting
is very critical, quite small movement making considerable difference in screen
brightness. Having found the best position for central brightness, tilt the
mirror by means of the two levelling screws behind it to get the most even
possible illumination across the screen. Having obtained this, re-check that
the mirror is in the optimum longitudinal position. Tilt the periscope mirror
to bring the arc image into coincidence with the latitude markings on the card.

Care should be taken not to disturb the above settings once they have
been established, but they should be re-checked whenever the mirror is
disturbed in its holder.

Check that the projector is tilted and positioned so that the illuminated
area properly fills the screen when the lamp flue can be connected up to the
booth vent and the damper adjusted to give just sufficient draught for ade-
quate ventilation. Avoid excessive draught since this will cause flickering of
the arc.



THE AMPLIFIERS

The 12 watt amplifier section has at its back a recessed 3-pin male
socket for mains entry and a corresponding 3-pin plug is provided ready
wired with a 5 ft. length of 3-core P.V.C. cable for connection to a 5 amp.
with earth supply point. The green wire of this cable is the earth for the
complete amplifier system and it is important that this be earthed. If the
wiring in the operating box is not in earthed screwed steel conduit or sheathed
cable a special earth line must be provided to, say, the nearest water pipe.

- The 40 watt amplifier is not separately connected to the mains, but draws
its power supply via its connection to the 12 watt amplifier.

Both amplifiers incorporate mains transformers with adjustable taps to
suit the usual supply voltage ranges, i.e., 100/120, 200/220, .230/240, and
unless labelled to the contrary are sent out set for 230/240 volts. Should
the available supply be other than this, the bottom covers-of the amplifiers
should be removed and the lead to the mains transformer terminal marked
230 v. unsoldered and reconnected to 210 v. or 110 V. as appropriate. Both
amplifiers must be reset.

The amplifiers are for operation off 50-60 cycle A.C. supply only and
must not be connected to a D.C. supply.

Inter-connection between soundheads, amplifier, and speakers is by non-
interchangeable plug and socket connections, thus simplifying installation and
enabling rapid disconnection for testing without possibility of confusion.

The two leads (from photocell and Exciter Lamp) coming from the front
end of the soundhead, are fitted with plugs which fit corresponding sockets in
the end of the 12 watt amplifier. Corresponding sockets are provided in the
two ends of this amplifier for connection of both soundheads, a switch being
provided in the front panel of the amplifier, to switch from one soundhead to

the other for sound change-over.

Inter-connection between 12 watt and 40 watt amplifiers is by a multi-
core lead, from the rear of the 40 watt amplifier, fitted with a 10-pin plug which
connects into a corresponding I0-pin socket in the rear of the 12 watt
amplifier.

The 50-yard speaker run is furnished at one end with a 10-pin plug to fit
a corresponding socket in the rear of the 40 watt amplifier. Its other end con-
nects into the terminal block on the cross-over unit already described in con-
nection with the fitting up of the speaker tower.

The Monitor speaker is housed in a case attached to the top shelf of the
amplifier rack and has a lead terminating in a 2-pin socket, which fits a
corresponding 2-pin male recessed socket in the rear of the 40 watt amplifier.

In case of failure of the 40 watt amplifier, it can be disconnected from the
12 watt stage by pulling out the connecting plug, and the stage speaker 10-pin
connector plugged directly into the 12 watt amplifier instead. The Monitor
speaker 2-pin socket can be similarly plugged into a corresponding 2-pin
recessed male socket in the back of the 12 watt amplifier.

Note: It is essential that all connections be made before trying to test
the amplifier, since, in order to avoid damage due to overloading of the out-
put stage, such as might arise were the stage speakers disconnected, the ampli-
fier circuit is so arranged that it is broken if the stage speaker plug is with-

drawn.
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NOTES ON AMPLIFIER SPARES

1. When components are replaced it is important to maintain the same
mounting position and wiring arrangement, keeping all leads as short as
possible and observing the same earthing points. This is necessary to
avoid H.F. interference in the case of the oscillator circuit of the 12 watt
amplifier feeding the Exciter Lamp.

2. Valves ref. V4 and V5 (6V6 or 6V6GT) in the 12 watt amplifier are out-
put valves in Push-Pull and should be replaced in pairs to maintain
balanced working.

3. Valves ref. Vi and V2 (6L6G or 6LG) in the 40 watt stage are also
output valves in Push-Pull and should be replaced in pairs.

4. Should the 40 watt Mains Transformer, ref. T3, run hot or burn out,
suspect failure of the 10,000 ohm Bleeder Resistance, ref. R32a, since
failure of this resistance results in overloading the H.T. winding of the
transformer.

5. Amplifiers from Serial No. 475 are fitted with a Stud Type Volume Con-
trol, ref. VRa, interchangeable with the graphite-track type it supersedes.
This is withdrawable from its protective steel shroud for access to
the contacts for cleaning after removing the 4 B.A. retaining screw visible
when the amplifier base is detached. :
The contacts should be cleaned with very fine emery cloth, or a spun-
glass cleaning brush, and lightly smeared with vaseline.

THE SOUNDHEAD

The Exciter Lamp is fed with supersonic current from the amplifier, and
accordingly the amplifier must be connected up and switched on, and the
change-over switch appropriately set, before soundhead adjustments can be
made. Note that the brightness of the Exciter Lamp is controlled by the
sound balance potentiometer in the front end of the soundhead.

Pull out the bell-shaped cover fitted into the end of the sound drum and
insert photo-electric cell. Note, this should not be exposed to bright light
more than is necessary. A special hook-shaped tool is provided with the
equipment to facilitate its removal. When replacing the bell cover watch
that the extended skirt does not obscure the scanning aperture.

The Exciter Lamp is mounted in a detachable holder incorporating focusing
adjustments. A spare lamp and holder is provided per pair of projectors
which should be kept set up ready for immediate interchange, in case of a
lamp failure during a show. Such failure should be very rare, since the lamp
is deliberately under-run to ensure long life.

The special bayonet type holder is provided with a spring clip which
holds the lamp lightly but firmly against vibration. Push the lamp well down
against the thrust of the central spring contact and twist it a full quarter turn,
allowing it to rise so that its pins are engaged in the retaining notches. Occa-
sional difficulty in pushing a lamp fully home may be due to a blob of solder,
on the lamp cap, which should be carefully filed off.

Check that the aperture in the sound drum is free from grease and dirt
and that the lenses of the optical slit system are clean. Remove the bell-
shaped cover enclosing the photo-electric cell and examine the patch of light
formed on the cell cathode with the Exciter Lamp switched on. Position the
Exciter Lamp by means of adjustments provided to obtain a bright patch of
light. The correct setting is that corresponding to maximum wuniform bright-
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ness across and along the patch which should be without colour fringes.
Having established this setting, lock the stops locating the lamp holder, thus
enabling it to be withdrawn and replaced without disturbance of its adjust-
ment.

The sound optical slit system is accurately pre-set in focus and azimuth,
locked and sealed and its adjustment should not be disturbed.

Having adjusted the Exciter Lamp, thread up and run the equipment with
any convenient representative film. Set the sound balance potentiometer on
the front end of the soundhead to give maximum Exciter Lamp brightness, and
with the volume control set between 3 and 4, adjust the cell polarisation
potentiometer (knob at rear of 12 watt amplifier) to give an adequate volume

of sound. é

Having adjusted both machines to satistactory sound, proceed to balance
the sound levels as follows:—

1. Set treble control which is on the front panel of the 12 watt amplifier
10l "Max..”

2. Set the volume control of Monitor speaker to ‘“Max.”’ and turn up
Exciter Lamps to full brilliance. :

3. Compare the cell “‘hiss’’ from the two soundheads by switching quickly
from one to the other and dim the Exciter Lamp of the ““high’’ machine
to equalise the “‘hiss’’ level.

Speakers. The Cross-Over Unit is fitted with a ‘‘normal-emergency’’
switch which serves to cut out the HF speaker in case of breakdown, the full
frequency range being handled by the LF speaker. With switch set at
““normal’’, check phasing of speakers. If these are incorrectly connected into
the Cross-Over Unit, it will be apparent that the sound is coming from two
sources. Correct if necessary, by reversing the connections of one speaker.

Check the sound distribution in the hall, adjusting the angling of the
HF horn and the setting of the tower to obtain the best results. Satisfactory
upper frequency coverage requires very accurate location of the LI horn in
the vertical plane.

Amplifiers. The bass and treble controls on the front panel of the 12 watt
amplifier have each three positions to give the best combination to suit the
effective acoustical characteristics of the hall. Both controls are at maximum

when turned fully clockwise.

OPERATION

Lace up with film in accordance with the lacing chart exhibited on the
projector. Take care to thread the film so that the gravity roller arm above
the sound drum, which serves to tension the film, rides in its mid-position,
as poor sound will result if this arm is working at either extreme of its
movement.

The gate is hinged to open like a book for easy threading, the lens
having been first swung up out of the way. Notice the gravity latch locking
the pad rollers on the bottom hold-back sprocket of the soundhead. This
must be lifted to open the rollers. See that it is fully re-engaged when the
rollers are again closed.

The picture gate has a second aperture above the picture aperture proper
to facilitate threading in the frame. Framing during operation is made by
means of the racking knob situated below the light cone.
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CLEANING AND LUBRICATION

Regular cleaning and lubrication are important, but do not over-oil, and
always wipe off any excess. Use Kalee Super Oil only, since this has been
specially selected as best suited to the operating requirements of the projector
mechanism.

Never clean the equipment while it is running, as a rag caught in a
moving part may result in personal injury or damage to the equipment.

Daily

1. Clean the projector gate and mask plate, carefully removing any film
emulsion or dirt. The gate is readily detachable. Swing the lens up
and out of the way, open the gate, then release it by means of the cam
lever on the face of the machine, when it can be lifted out of its hinge.

The mask plate fits freely in slots in the gate bracket from which
it can be simply lifted out.

An old toothbrush is a convenient cleaning tool. The end of its
handle can be filed up square for use as a scraper to remove any hard
deposit. Never use a steel scraper, as scratches are liable to cause
emulsion build-up and consequent film damage.

2. Wipe the arc mirror with a soft, dry rag, taking care not to scratch its
surface.

3. Apply one drop of oil to each of the following oiling points:

(a) The seven points grouped in a block on top of the projector
frame.

(b) The three points grouped in a block on top of the soundhead
behind the projector.

(c) The oil pipe from the adaptor gear which is brought out into the
side of the shutter housing behind the projector.

(d) The oiling points at top and bottom spool box spindles.
(e) The feed screw bearings of the arc lamp.
(f) The bearings of the driving motor.

Weekly \

1. Clean all sprockets, especially their teeth, also all pressure and guide
rollers and top and bottom fire traps. Use a tooth brush as brush and
scraper, as already, mentioned, to remove any accumulated deposit,
taking care not to damage the sprocket teeth. If necessary, a little
paraffin or carbon tetrachloride can be used to facilitate removal of dirt.
This should be used sparingly, carefully wiped off, and any rotating
part so cleaned carefully re-lubricated.

N

Lubricate sparingly all guide and pressure rollers: be particularly care-
tul to wipe off any excess oil which might get on to the film.

3. Remove the rear cover from the projector. This is secured by a single
captive screw with a large knurled head. Check oil level in cross box
oil bath. This should be visible in the sight glass when the box is
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turned into the vertical position. Replenish as necessary using Kalee
Super Oil only. It is most essential to use clean oil since any grit will
ruin the precision mechanism.

4. Before replacing the rear cover, give two drops of oil to each bearing
of the yoke which rides on the shutter shaft. Give also a drop of oil to
the teeth of each gear train and wipe out any oil collected inside the
base of the machine.

5. Thoroughly clean down the whole equipment including the inside of
the lamp, wiping all bright parts with an oily rag, giving special atten-
tion to the guide bars and feed screws inside the lamp.

6. Clean the projection lens, taking care not to scratch or fingermark the
glass surfaces. Do not take the lens out of its holder, since it would
necessitate re-focusing and do not attempt to dismantlé it. Carefully
remove any dust with a clean camel-hair brush.” Any grease can be
removed with a pad of cotton wool moistened with alcohol, but a mini-
mum of solvent should be used, lest this get inside the lens. The glass
can be finally wiped with a damp chamois leather, finishing with a piece
of clean, well-laundered linen or silk, but should not be cleaned more
than necessary.

7. Clean out and dirt which may have collected in the aperture in the
sound drum, and carefully wipe the front lens of the optical system
with a piece of clean, well-laundered linen or silk.

INTERMITTENT SPROCKET AND
UNIT

WARNING. Under no circumstances should the Intermittent Unit (ref.
001) be dismantled. In event of its requiring any adjustment or replacement
it should be returned to the nearest service depot.

To Remove the Intermittent Sprocket

Open and detach the gate. Take out the mask plate. Remove the
stripper which encircles the hub of the intermittent sprocket, and which is
secured to the bottom of the gate bracket by a 2BA countersunk screw.

Remove the screw in the outer end of the intermittent spindle which
clamps the intermittent sprocket. This should be done carefully, using only
as much force as is necessary in order to avoid straining the intermittent unit
or bending the spindle. Steady the sprocket with one hand against the twist
of a screwdriver. Note the two washers interposed between the head of the
screw and the boss of the sprocket, i.e., a spherical seated floating washer
under the head of the screw, and under this a key washer having a projecting
square gib, which engages a slot in the sprocket and in the spindle. Take
care not to lose these. Remove the sprocket. This is a light push fit on the
spindle and should be withdrawable by hand. Should it be necessary to prise
it off, take great care not to bend or damage the spindle. Take care likewise
not to drop the sprocket since the teeth being hard are also brittle. When
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replacing the sprocket make sure that the spindle, sprocket hole and shoulders
are quite clean. Smear the spindle lightly with oil before pushing on the
sprocket. It should go on rather stiffly. Avoid the use of undue force which
might damage the mechanism or bend the spindle, and watch that the key
and seating washers are correctly assembled with the head of the screw
bedding in its spherical seat in the corresponding washer.

To Remove the Intermittent Unit

Remove the sprocket as described above and detach the rear cover of the
projector mechanism thus exposing the intermittent unit. Remove the nut
at the side of the flywheel (2” B.S.F. or %" whit. spanner), the unit can then
be withdrawn. Take care that the spanner does not slip and damage the fly-
wheel or its shaft.

Replacing and Retiming the Intermittent Unit

The operation of the intermittent unit must be accurately co-ordinated
with the shutter so that film movement takes place only when the screen illu-
mination is cut off. Faulty timing shows itself in the appearance of ‘‘travel
ghost’’ in the projected picture.

To facilitate replacement of the unit in correct timing its flywheel is
marked with a radial line. A similar line is marked on the shutter clamping
flange and should be in alignment with a dot on the shutter blade.

When replacing the intermittent unit the following procedure should be
followed:

1. Set the masking knob central.

2. Turn the mechanism to bring the line marked on the shutter flange
vertical.

3. Engage the intermittent unit in its mount but do not as yet mesh its
gears with those of the projector.

4. Turn the flywheel of the intermittent unit so that the line engraved on
it is to the top and parallel with the rear edge of the projector frame.
Maintaining this position, push the unit home engaging the gears and
secure it with the clamping nut.

5. Replace the intermittent sprocket and stripper as described above.

It will probably be necessary to turn the flywheel slightly anti-clockwise
to get the gears to engage. Since the gear teeth are spiral the flywheel will
turn slightly as the unit s pushed home and a few trials may be necessary
to secure correct timing with the unit fully home.

Check by running the machine with film and examining the picture on
the screen paying special attention to the top and bottom of lettering in titles
which is where ‘‘travel ghost’’ is most evident if timing is faulty.

If necessary, final adjustment can be made by loosening the shutter
flange and advancing or retarding the shutter.

If slight ‘“‘ghost’” is evident at the bottom of the lettering, turn the
shutter slightly clockwise. If at the top, anti-clockwise.

Page seven



SOUND OPTICAL SLIT SYSTEM

To re-set System in Azimuth

The Slit System (ref. 240) is accurately pre-set in focus and azimuth,
locked and sealed, and its adjustment should not be disturbed. It can be
detached as a unit by removing the cap of its retaining saddle when care must
be taken not to disturb the setting of its locating ring. On replacement, the
azimuth setting must be checked. This requires the use of a loop of 6,000
cycle frequency film. Set the treble and volume control of the amplifier and
the Monitor speaker to ‘“‘Max.”” and run the equipment. Release the lock
ring of the rear lens cell (i.e., next to Exciter Lamp), and carefully rotate
the cell by means of tommy holes provided to obtain the maximum 6,000
cycle signal. This adjustment is extremely critical and only a very small
rotation of the lens cell should be necessary. : :

To re-focus System -

Having set in accurate azimuth check. the Exciter Lamp adjustment.
Release the lock ring of the front lens cell (i.e., next to film drum). Run the
6,000 cycle frequency film loop and screw the cell in or out to obtain the
maximum signal output. Only a small adjustment, not exceeding one com-
plete turn, should ever be necessary and only because of wear of the sound
drum which may be detached and reversed to bring an unworn surface into
use.

IMPORTANT

When ordering a spare part always quote both its
Catalogue Number (which comprises the prefix 40
followed by the part number) and the Serial Number
of the Unit for which it is required.

Serial Numbers will be found:

On the front face of the Projector main frame,
behind the lens arm.

On the top face of the Soundhead, directly
above the potentiometer.

On the gear box cover of the Arc Lamp (for
the Motor Drive Unit) and on the rear
panel above the controls.

At the back of both Amplifier Stages.

NOTE:—Starred items are not illustrated.
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