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OPERATION AND
MAINTENANCE

OF THE
PHILIPS
SOUND-FILM EQUIPMENT

PREFACE

This guide contains comprehensive instructions for the opera-
tion and maintenance of Philips sound-film equipment. Atten-
tion is drawn to the fact that no claims to guarantee can be
entertained if it should appear that the faults or defects are due
to non-observance of these instructions.

Directions are also given in this book to facilitate the assem-
bling and dismantling of the parts, so that in the absence of a
service-engineer the operator can replace any defective parts
himself ; this, however, should only be done in cases of absolute
necessity.

The operating instructions themselves are divided into a num-
ber of main groups, each of which contains directions for a
definite group of apparatus. To simplify the use of this book
each main group has been given a different colour; moreover,
an illustration of the apparatus concerned is shown in the
margin.

The instructions for use are printed on loose sheets to allow
of the insertion of supplements.

It is emphasized that this guide is only intended for the above
purposes. In view of the constructional drawings contained in
them the sheets must not be handed to third parties (copy-
right).

The contents may not be published, either in full or in part,

without our consent.



MAIN GROUPS

Projectors, sound-heads, arc lamps, ete.

Amplifiers, loudspeakers, etc.

Accessories

Film spools, film re-winder, film splicer, projection
room windows, picture and sound change-over switch,
lenses, projection screens, arc-lamp carbons, cinema
rectifiers, etc.

General

Wiring indications, determination of the focal length,
distribution of light on the projection screen, etc.

Special tools and measuring instruments -

A PROJECTORS, SOUND-HEADS,
ARC LAMPS, ETC.

SUBDIVISION

AA. Projectors FP 5, FP 6 and FP 7

FP 5-6-7

AB. Sound-head type 3837 %
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I GENERAL DESCRIPTION

(Figs. 1 and 2)

Although the FP 5, FP 6 and FP 7 projectors differ greatly in construction,
the instructions for operation and maintenance are essentially the same.

Fig. 1

FP 7 (fig. 1) is the ideal projector for very large cinemas but is also suitable
for smaller auditoriums. .
It is provided with a built-in sound-head. The film path is enclosed by a

FP 5-6-7

FP 5-6-7

hinged door with a glass window. Provision has been made for both water
and air cooling; moreover it possesses manual loop correctors with which it
is possible, even during operation, to regulate the length of the upper and
the lower film loops.

The projector also incorporates an automatic film-rupture device which auto-
matically closes a light shutter, switches off the motor and cuts off the electric
supply to the exciter lamp in the event of the film stopping in front of the
mask during operation.

The lens holder is suitable for lenses havimg a diameter up to 104 mm.
The built-in sound-head is of the same construction as type 3837. The
sound drum with flywheel ensures absolutely constant speed of the film
on the spot where the sound track is scanned. A pressure roller, which,
like the sound drum, has been mounted in high-precision ball bearings,
presses the film on to the sound drum, so that the film reaches the required
speed in about 3 seconds after starting.

The sound-scanning system has been so designed that by changing only two
parts the sound-head is made suitable for reproducing “dual-track” sound
films used in push-pull and stereophonic recordings.

For further particulars see the instructions for use for type 3837 sound-head
(sheets AB).

The FP 6 (fig. 2) is of simpler design than the FP 7. This projector has no
built-in sound-head but is normally supplied with type 3837 sound-head; it
can, however, also be used in combination with other sound-heads.

The film-path is not enclosed.

The lens holder is suitable for lenses having a diameter up to 82.5 mm.
The automatic film-rupture device can be supplied on request.

The FP 5 is a simplified model of the FP 6; it has no manual loop
correctors and no water-cooling. The lens holder is suitable for lenses of a
maximum diameter of 62.5 mm.

The principal features of the FP series may be summarized as follows:

1. Central framing device.
The Maltese cross rotates on its own spindle.
2. In models FP 6 and FP 7 provision has been made for water-cooling.

With water-cooling the edges of the film, which otherwise get very warm,
remain perfectly cold, thus minimizing buckling and shrinkage of the
film, which is otherwise apt to affect the quality of picture and sound
and the life of the film.

Moreover the increase of temperature of the projector mechanism itself
is only slight, even under continuous operation, and the oil retains its
full lubricating properties.

3. In the oil circuit there are two magnetic filters.

One of these filters is combined with a fine-mesh gauze filter and is
situated on the delivery side of the oil pump. The other filter is in the
oil supply line to the intermittent unit; being placed behind the oil
inspection glass it is easily accessible.

These filters extract from the oil the very small steel and iron particles
that are apt to pass through the gauze filter. In this way wear and tear
is minimized and acidification of the oil is reduced, so that the oil
retains its full lubrication properties longer.

4. Oil is circulated by a powerful high-pressure cog-wheel oil pump.

The pump is always below the oil level, even when the projector is
inclined at a great angle, thus ensuring reliability of operation.



Fig. 2

The lens holder forms one unit with the film door.

The lens holder and the door are opened by means of the same push-
button, which simplifies operation considerably.

The film gate has been designed in such a way that a film joint
is drawn between runners and film skates at minimum speed and
also leaves at minimum speed.

This reduces considerably the risk of film breakage and the joint passes
almost noiselessly.

e, 4
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13.

14.

{15.

Central adjustment of the pressure of the film skates.

The skates are controlled in the centre by a double spring which is
adjustable by a single milled screw.

This simplifies operation and the pressure is distributed uniformly over
the film, thus reducing wear of the machine and of the film to a minimum.

Ventilating drum shutter.

The drum shutter is provided with cooling fins so that the film is cooled
in the film gate, even witheut the use of an air compressor. A stream of
air is blown from the mask to the rear, ensuring that no carbon particles
from the lamp house can reach the film. The air stream is not blown into
the lamp house, but escapes above the light cone, so that the constancy
of the are is not affected.

Possibility of connecting an air compressor.

The projector has been provided with built-in air-cooling channels ending
above the mask, before and behind the runner plate, thus ensuring proper
cooling of the film from both sides exactly where it is struck by the
beam of light.

The whole mechanism is oil-tight, without any liquid sealing material.
An oil guard on the inside of the back cover makes it impossible for any
oil to leak through the joints. Therefore, it is not necessary to seal the
joints and screw holes of the back cover’; this facilitates service con-
siderably.

The intermittent sprocket has teeth with milled-in bases.

Owing to this construction, the film lies perfectly flat on the surfaces
between the teeth. As a result, the picture is steadier than when the
bases are not milled in.

The intermittent sprocket weighs only 16 grammes.

Due to this low weight, the forces of acceleration remain small, thus
reducing the wear and tear of the intermittent unit to a minimum.
Safety clutch.

Between the motor and the main shaft of the projector is a friction
coupling which prevents damage to the gear wheels in case of a breakdown.
Possibility of using a condenser lens.

If the projection lens has a short focal distance the uniformity and
brightness of the picture can be appreciably improved by using a conden-
ser lens.

The sound-head of the FP 7 projector can be adapted for “dual-
track” reproduction.

The “dual-track” system comprises push-pull as well as stereophonic
recording, both of which improve the quality of reproduction. Since the
sound-head can be easily converted for either of these systems it remains
up-to-date even though recording technique may be progressing.

)



I HINTS ON INSTALLATION

The unpacking, setting up and testing of the equipment will usually be done
by an expert. For this work the following hints are important.

§1.

PREPARING THE PROJECTION ROOM

It is recommended to fit up the projection room completely before the
apparatus is assembled and installed. The projection room windows with
automatic fire shutters can be put in, in advance, with the aid of the
particulars given on sheet AA.J-1. Under this heading is also a drawing
of the water-pipes and air-ducts inside the projection room. The complete
electric wiring can be laid on in advance too.

UNPACKING

Care is to be taken when opening the cases; no hammer must be used,
but a nail-puller. Do not try to pull the apparatus out of the cases before
all the fixing material has been removed. Do not remove the oil-paper
until all the wood-wool has been taken out. Special care should be taken
not to leave any parts behind in the packing.

While the work of installation is going on, the apparatus should be
covered with dust-sheets and kept dry. In the factory all bright parts
have been safeguarded against rusting by greasing them with lanolin.
This lanolin should not be removed before the equipment is ready for
its first test.

On receipt of the equipment it is recommended to make sure that all the
tools supplied with it and all the spare parts are present (see sheet AAK-1).

|

§ 3. ASSEMBLING THE EQUIPMENT

Fig. 1 shows the FP 7 projector on a de luxe pedestal with height adjust-
ment type 8620; fig. 2 represents the FP 5 or FP 6 projector on the
heavy pedestal type 8630.

Positioning the pedestal

The pedestal must be placed in such a manner that its vertical side faces
the operator. The height of the optical axis is 119 cm (47”) for hori-
zontal projection when the heavy pedestal is used; in the case of the de
luy’(,e pedestal, this height is adjustable between 119 and 137 em (47”7 and
54”7).

For steeply inclining projectors wedges can bhe supplied with which the
top spool box can be inclined backwards, so that the projector can be
placed nearer the front wall of the projection room (see sheet AAE.-22).

Fixing the mounting table

After setting up the mounting table, bolt “9” (spanner width 27 mm)
must be well tightened. When subsequently adjusting to the correct pro-
jection angle the mounting table must be supported by an assistant be-
fore bolt “9” is loosened. After fixing the mounting table, pivot-spindle
“2” is fixed with serews “3” and “11”. Screws “1” and “5” with which
this pivot-spindle is fixed in the pedestal (or, in the case of the pede-
stal with adjustable height, in yoke “4”) are not tightened until the
whole apparatus has been finally adjusted.



3. Aligning the projector and the sound-head

Projector and sound-head can be aligned with each other by means of 2]
a steel ruler. A special aligning tool may also be used for the purpose FP 567  FP 567
which can be supplied to order under code number 22 467 36. This tool i
is placed on the sound-head in the manner shown in fig. 3; first the lower
guide roller must be removed from its spindle. Then the sound-head and
the projector are positioned so that the aligning tool is contiguous to
the whole side of the bottom sprocket.

After mounting and aligning the bottom spool box it
is necessary to check whether the coupling shaft can
be easily moved up and down in all positions. Friction
causes irregular running of the projector.

L

Mounting the arc lamp

All Philips arc lamps are supplied together with fillers, which have to be
inserted between the lamp house and the mounting table. The light-cone
of the arc lamp must fit well up against the projector. The optical axis of
the arc lamp must coincide with that of the projection lens, and to attain
this the arc lamp must first be placed so that its two sides project equally
g over the mounting table. For the

correct alignment of the arc lamp

see sheet AA.B-12.
After mounting, the reflector —
and the protecting glass, if any —
must be carefully cleaned with a N
4 lens wiper. \
¢ B ( \
S 6. Connecting up the water-cooling
system
; For connecting up the water-cool-
Fig. 2 ing system reference is made to
“ sheet AA.E-18.
4. Aligning the spool boxes (figs. 1 and 2)
The ends of coupling shaft “7” are well greased with vaseline or cardan 2
grease and the shaft is put in place together with the bottom spool box. 1zl
The rectangular holes in guard tube “8” facilitate the positioning of the 3 i
coupling shaft underneath the projector. The spool boxes are aligned with »

a steel ruler. A special aligning tool may be ordered under code number
22 46735 (fig. 4). Before aligning, the door of the spool box is opened,
and also the safety fire-trap, and the long leg of the aligning tool is ;
placed against the inside of the front runner of the safety fire-trap; the | Fig. 4
short leg must then be contiguous to the sprocket.

42978
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§4 ELECTRICAL CONNECTIONS

Connection of ths
starting condenser for
2200V 00 110V

epaly RS

N
e '% :

2pF

Starting condenser

Fig. 5

Pilot lamp of
{op spool box

1. A.C. mains

Fig. 5 shows the A.C.
mains wiring required
for a machine with
automatic film-rupture
device, while fig. 6
shows that for a pro-
jector without such a
device.

a. 50-¢/s A.C. mains with
flange motor

Normally, the equip-
ment as supplied is

adjusted for 220 volts,
but the whole appara-
tus can be readjusted
on the spot to work on
110 volts. In the latter
case the motor wind-
ings have to be con-
nected in parallel in-
stead of in series, while
the transformer for
the pilot lamps has to
be re-soldered. A se-
cond starting conden-
ser has then to be con-
nected in parallel with
the one supplied. This
second condenser (to
be ordered under code
number 49 176 16) is
fixed next to the first
one, under the same
bracket. Every starting
condenser consists of

SRR S

o

/

m two parts: one of 4

microfarads, which is
used in normal circum-
stances, and one of 2
microfarads, which can
be connected in paral-
lel with the first part
if a shorter starting
time is desired.

Feeding of the
exciter lamp

40, 50 and 60-cycle mains with pulley-motor

Mains voltage

The same remarks apply as made for 50-¢/s A.C. mains with flange type
motor.

Selecting the motor pulley
The projector pulley and the driving belt are the same for 40, 50 and
60-cycle mains. The projector pulley is provided with a free-wheeling
device; thus when turning the inching knob of the projector the motor
does not turn. The diameter of the motor pulley depends on the mains
frequency. Fig. 7 gives the code numbers of the respective motor pulleys
and the approximate distance between the centre of the projector pulley

and the centre of the motor pulley.
Exciter
lamp
IR

Pilot lamp of
top spool box

Framing lamp

CeZEEal ooy

Connection of the
starting condenser for

220vu ol

220v-{1
|
T Feeding of
Sl the exciter
Starting condenser 10-2207Y N 41690 lamp

Fig. 6



Pilot lamp of
9 top spool box

Film-speed indicator

g
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Exciter lamp
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3. Mounting the motor bracket and the motor (fig. 7)

Motor bracket “6” has to be fixed to the mounting table with the two :
bolts “3” and “7”. Before tightening these bolts, the bracket must hef
positioned parallel with the mounting table by means of the bolts “4” |
and “5”; then bolts “3” and “7” are tightened. Next the motor is pro-i
visionally fixed on the bracket with the four bolts “97”, “117, “14” and

“16”. The belt is then laid round the projector and motor pulleys and | 2 sl Feeding
stretched taut by shifting the motor in the oblong holes “107, “127, i 220v :){(t:i?:rlam
“13” and “15” of the bracket. The motor is then aligned in such a way | T2V 0220V 150 P

that the pulleys of motor and projector are in one line. Finally the |
guard “2” is fixed te the bracket with bolts “8” and “177. ; §
‘ £ Fig. 8

{ %
J =




2. D.C. Mains

Fig. 8 shows the D.C. wiring for a projector with automatic film-rupture
device, while fig. 9 represents that for a projector without such a device.

é——’ Exciter

Pilot lamp

——

Framingylamp: i % ===

-
|

i

|

1

|

i

'

o )
Feeding

| of the

{ i exciler

m, 220V 110/220v 41691 e
ot %)
Fig. 9

a. Driving the projector

A D.C. pulley-motor is used in this case. The placing of this motor is
similar to that of the 50-¢/s A.C. pulley-motor.

FP 5.67 FP 5.67

b.

C.

Adjusting and checking the number of revolutions

Underneath the mounting table is a resistor for adjusting the speed.
For checking the speed of the film, which can be accurately set at the
required 24 pictures per second by means of the resistor, a film-speed
indicator is used.

This film-speed indicator, type 8662/00, is driven by rubber belt “1”
(fig. 7) running over the small pulley which forms one unit with the
projector pulley.

The number of revolutions per minute of the projector pulley must be
1440. This pulley rotates anti-clockwise.

-
7,

Fig. 10

Mounting the film-speed indicator (Fig. 10)

If it is desired to place a film-speed indicator in the arm of the spool-
box, the holes “1” and “2” have to be bored. The holes for the 3 mm
serews “37, “4”, “5” and “6”, which have to be threaded, can be marked
out by means of the openings in the film-speed indicator.



§5. GETTING READY FOR OPERATION
15

Lamps and photo-electric cell

After pushing aside the red glass of the shutter cover the Philips
framing lamp type 6914 can be put in the fitting. The pilot lamp
illuminating the top spoolbox is of the same type and fits into a
similar fitting as that for the framing lamp.

To place the Philips type 3874 (approx. 6 volts 148 amps) or
type 7251 C (approx. 5 volts, 4.0 amps) exciter lamp — which of
these has to be used depends on the type of current supply unit — in
the sound-head of the FP 7 projector or in the type 3837 sound-head,
the lid of the exciter lamp holder is opened.

This lamp is provided with a centering flange with notch, into which
the stud on the holder engages, thereby focusing the lamp filament
exactly. At the back of the sound-head is a cap under which the
Philips type 3533 photo-cell is fitted; in case of “dual-track” repro-
duction two of these photo-cells are used.

Automatic film-rupture device type 8669

The exact position of the holder for the mercury switches of the
automatic film-rupture device depends on the angle at which the
projector is inclined. This holder muyst be adjusted in such a way that
when in the position in which they have to make contact the mercury
tubes lie horizontally (see sheet AA.E-20).

Lubrication

a. Hook up the magnet behind the oil inspection glass on the top
right-hand side of the projector.

b. Fill the projector with oil as indicated on sheets AA.D.

The lenses

a. For determining the focal lengths of the film projection lens
and the slide projection lens see chapter “General”.
b. For fitting in the film projection lens see sheet AA.E-2.

FP 5-6-7

P 5-6-7

§6. ADJUSTING THE APPARATUS

i

Adjusting the projector while running without film

When projecting without film the mask has to be sharply focused on
the screen; at the same time the automatic lubrication is to be
checked behind the oil inspection glass in the top right-hand corner
of the projector. While projecting, the apparatus has to be adjusted
in such a way that the light beam passes through the centre of the
projection room window and the image of the mask is thrown
symmetrically onto the screen; if the picture is too large or too small
a projection lens with a longer or shorter focal length has to be
chosen.

Adjasting the arc lamp

The projector and are lamp are started up without film and without
projection lens. The crater then appears on the screen as a round
black spot, which is centred on the screen by means of the reflector.
The lens in then inserted in the holder and the mask focused.
The picture field should then be symmetrically illuminated, and if
this is not the case the arc lamp must be moved laterally and the
aforementioned adjustments repeated.

§7. TRYING OUT THE PROJECTOR IN OPERATION WITH A FILM
LOOP »

Clean all greased parts with pure benzine and a clean cloth.
Black film loops of abt. 7 (2.2 m) length for trying out the FP 5, FP 6 and
FP 7 projectors can be supplied under code number 22 463 87.

a.

Fig. 11

Fig. 12

Trying out the FP 7 projector

Remove the fire-traps of the spool boxes and thread a new 7’ film
loop in the projector in the manner shown in fig. 11. Let the loop run



b.

through the projector about 50 times and then examine the film; from
the nature of any damage to the film it is possible to determine
the cause.

Trying out the FP 5 and FP 6 projectors with type 3837 sound-
head

Thread a new 7' loop in the projector and sound-head as shown
in fig. 12 and let it run through about 50 times.
Examine the film for any damage.

§8. TRYING OUT THE PROJECTOR IN OPERATION WITH A FILM

a. Thread up an old test film (see sheet AA.C-1). While the film is

running adjust the pressure of the skates and the frictions of the top
and bottom spool boxes (see sheets AAE-5 and 23). Check the align-
ment of the spool boxes and sound-head in respect to the projector.
The film should run smoothly over the sprockets and through the
safety fire-traps without damage.

Project a gcod picture-test film and see that the text is perfectly
horizontal. If necessary adjust the apparatus, for instance by inserting
one or more metal plates underneath the pedestal. After the wedge
bolts have been finally tightened up another test run is to be made.

. For testing the speed of the machiné a tachometer can be placed in

the centering hole of the top sprocket spindle, which for 24 pictures
per second should make 180 == 2 revolutions per minute. Check
whether the mains frequency is the right one.

R



I OPERATION
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Fig. 1 Fig. 2

§1. THREADING THE FILM

The film path of the FP 7 projector is shown in fig. 1 and that of the

FP. 5 and FP 6 projectors with type 3837 sound-head in fig. 2.

The rollers of the safety fire-trap are positioned for a clockwise rotation
of the top spool. If it is desired to have this spool rotate anti-clockwise

the rollers have to be interchanged (see sheet AA.E-25).

Upon pressing the button “6” the lens holder with door slides to the right
along the two guide rods “8” and “12”, so that the film can be threaded.
By means of button “7” the lens holder is returned and at the same time

the pad roller of the intermittent sprocket is shut automatically.

With the FP 7 projector the right size of the bottom film loop is obtained
by stretching the film between the intermittent sprocket and the bottom
sprocket and pressing it against the stud “15” (see fig. 1) ; when the pro-
jector is started up a loop of the right size is then automatically obtained.

§2. SWITCHING ON

1. Projector

When connected to A.C. mains the motor is switched on with
switch “10” (see sheets AA.B, figs 1 and 2). The same switch is used
also for D.C. mains, but when switching on for the first time the
whole variable resistor underneath the inclinable mounting table
has to be connected in series; after switching on the speed is adjusted
to 24 pictures per second with the aid of that resistor and the film-
speed indicator. After that, the resistor is only used to adjust any
small variations in speed due, for instance, to considerable fluctua-

tions in the mains voltage.

§ 3.

§ 4.

§ 6.

2. Arc lamp

The arc lamp supply is switched on by means of switch “6” (see
sheets AA.B, figs 1 and 2).

FRAMING

With the aid of knob “14” the picture can be framed from both sides
of the projector.

In the FP 5 projector when the framing device is in its central position
the two red points “16” and “17” lie exactly opposite each other.

In the FP 6 and FP 7 projectors the position of the framing device is
indicated by the arrow “5” behind the top oil inspection glass.

FOCUSING

For this purpose knob “11” is used. When the correct focal position is
obtained the slide bush can be locked by means of the milled screw “10”.

. ADJUSTING THE PRESSURE SKATES

See sheet AA.E-5.
USE OF THE MANUAL LOOP CORRECTORS

These manual loop correctors are fitted on the top and bottom sprockets
of the I'P 6 and FP 7 projectors. In the first place they can be used for
adjusting the film loops after threading the film, by turning the milled
rings of the top and bottom sprockets clockwise or anti-clockwise.

It may also occur that with a bad film the intermittent sprocket tears
through the perforation until the bottom sprocket draws the film past
the mask again. In that event the bottom film loop becomes too small
and the top one too large, and'if the sprockets were not provided with
loop correctors the apparatus would have to be switched off for re-
adjusting the film loops to the right length. With manual loop correc-
tors, however, it is only necessary to brake the milled rings until the
loops have assumed the right size again.

()



IV. MAINTENANCE

. All the instructions necessary for maintenance are to be found in the

illustrations 1 and 2 supplied with every FP 7 installation and in illustra-
tions 3 and 4 supplied with the FP5 and FP 6 installations.

Proper observance of these instructions is most essential for the
durability of the projector.

. The lubricating oil must always be kept in closed tins. The oil funnel
must be clean.

. Use Philips oil exclusively.




CLEANING

Fanl CLEANED
Top spool box daily
Fire-trap and rollers . daily
Magnetic filter o
Top sprocket and pad roller daily
Runner plate and skates . daily

Projection lens

Intermittent sprocket and pad rol-
ler .

Guide rollers (3 on projector and
2 on soundhead)

Pressure roller

Optical system

Sound drum and exciter lamp

holder
Bottom sprocket and pad roller .
Fire-trap and rollers .

Bottom spool box A W R

as needed
(with lens wiper)

daily
daily
daily

as needed

(with soft brush;
do not dismantle)

daily
daily
daily

daily

PHILIPS PROJECTOR FP 7

INSTRUCTIONS FOR MAINTENANCE

Fig. 1
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| LUBRICATION

|
TO BE
| Sy L
| Fant LUBRICATED o
[“J're-trap rollers. weekly spindle
(through the hollow oil
spindles)
6 rotating points of aut.
}film-rupturc device monthly spindle
‘ oil
Pad rollers . weekly spindle
| (through the hollow oil
spindles after loosening
the ornamental screw)
Guide rods of lens hol- monthly cardan
der oil
weekly spindle
2 Pad rollers (through ‘the hollow oil
| spindles after loosening
3| Guide rollers of pro- the ornamental screw) :
jector weekly spindle
i (remove screw and take oil
| off roller)
Rl‘olating point of pres- monthly cardan
| sure roller oil
2 Guide rollers of sound- weekly spindle
ht‘ﬂ(’ 3 .| (remove ornamental screw oil
1 and take off roller)
: Fhre-lrap rollers weekly spindle
‘} (through the hollow oil
| spindles)




PART

TO BE CLEANED

Top friction felt disc

Motor .

Gauze and magnetic filter .

Bottom friction felt dise

every 3 months
(saturate felt in cardan oil)

every 3 months
(exterior)

every 3 months

every 3 months
(saturate felt in cardan oil)

PHILIPS PROJECTOR FP 7
INSTRUCTIONS FOR MAINTENANCE

Fig. 2

OILS TO BE USED
(exclusively Philips Oils)
PROJECTOR

+ 5° C and lower : thin oil No. 3671
+5°C to + 25° C: medium oil No. 3672
+ 25° C and higher: heavy oil  No. 3673

ALL ROLLERS
At all temperatures: thin oil No. 3671
GUIDE RODS AND FELT FRICTION DISCS
At all temperatures: cardan oil No. 8657

BALL BEARINGS
Ball bearing grease No. 3685

REFILLING WITH FRESH OIL

For a newly installed projector and also after replacement of
important parts such as the intermittent unit and gear wheels,
after 20 running hours:

Drain the oil and clear out the gauze filter and the two
magnetic filters.

Refill with fresh oil while the projector is running;
fill up to the top of the red circle on the oil level gauge if
the projector is inclined upward, and if it is inclined down-
ward up to an angle of 20°; if inclined downward more than
20° fill up to the bottom of the red circle on the oil level
gauge.

Repeat this draining and refilling after the projector has been
running one day.

Then refill the oil in the manner described above after
30 running hours, then after 50 and after 150 and finally
every 250 hours.




CLEANING

TO BE
i CLEANED

Top spool box daily
Fire-trap and rollers . daily
Magnetic filter o

months
Top sprocket and pad roller . daily
Runner plate and skates . daily

Projection lens

Intermittent sprocket and pad rol-

ler: SR
Guide rollers (2 on projector and

2 on sound-head) .
Pressure roller

Optical system

Sound drum and exciter lamp

holder .

Bottom sprocket and pad roller .

Fire-trap and rollers .

Bottom spool box

as needed
(with lens wiper)

daily
daily
daily

as needed

(with soft brush;
do not dismautle)

daily
daily
daily

daily

PHILIPS PROJECTOR FP 5 OR FP 6
WITH SOUND-HEAD TYPE 3837

INSTRUCTIONS FOR MAINTENANCE

| LUBRICATION

TO BE

39816

PART S 0il
LUBRICATED

Fire-trap rollers. weekly spindle

| (through the hollow oil
spindles)
hate. . 5

6 [rotating points of aut.
film-rupture device monthly spindle
‘ oil

Bgusiollens . . . weekly spindle

(through the hollow Oll
1 spindles after loosening
the ornamental screw)

(;Llide rods of lens hol- hl cardan
BT monthly ol
(g ¢

2 |Pad rollers weekly spindle
| (through the hollow oil

spindles after removing
Lk the ornamental screw)

2 (;unf]e rollers (on the weekly spindle
projector) (remove screw and take oil

oft roller)

Rotating point of pres- monthly cardan
{sure roller oil

2 |Guide rollers of sound- weekly
ihead 3 (remove ornumq.:ntnl screw spindle

and take off roller) ol

Fire-trap rollers weekly spindle

| (through the hollow oil

spindles)

— e
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PHILIPS PROJECTOR FP 4 OR FP 6
WITH SOUND-HEAD TYPE 3837

INSTRUCTIONS FOR MAINTENANCE

OILS TO BE USED
(exclusively Philips Oils)
PROJECTOR
5° C and lower : thin oil No. 3671
5°C to + 25° C: medium oil No. 3672
5° C and higher: heavy oil  No. 3673
ALL ROLLERS
At all temperatures: thin oil No. 3671

GUIDE RODS AND FELT FRICTION DISCS
At all temperatures: cardan oil No. 8657

i
£
St

PART TO BE CLEANED BALL BEARINGS

Ball bearing grease No. 3685

Top friction felt disc . . every 3 months

(saturate felt in cardan oil) REFILLING WITH FRESH OIL
IVIOROT 0 vos s s s every 3 months For a newly installed projector and also after replacement of
(exterior) important parts such as the intermittent unit and gear wheels,
A ) after 20 running hours:

Gauze and magnetic filter . every 3 months Drain the oil and clear out the gauze filter and the two
magnetic filters.

Bottom friction felt disc . every 3 months Refill with fresh oil while the projector is running;

fill up to the top of the red circle on the oil level gauge if
the projector is inclined upward, and if it is inclined down-
ward up to an angle of 20°; if inclined downward more than
20° fill up to the bottom of the red circle on the oil level
gauge.

Repeat this draining and refilling after the projector has been
running one day.

Then refill the oil in the manner described above after
30 running hours, then after 50 and after 150 and finally
every 250 hours.

(saturate felt in cardan oil)

Fig. 4




V DESCRIPTION OF THE PARTS AND
THEIR MAINTENANCE

OIL CIRCULATION IN THE Bearing of (op sprocket

PROJECTOR (Fig. 1)
7!

The lubricating system of the

driving mechanism contains a Top sprocket drive
high-pressure cog-wheel oil
pump.

The cog-wheels and the suction
opening of the pump are al-
ways below the oil level, so that
the pump can never “pump
empty” or fail to act after not
being used for a long time. The
oil is pumped in to the delivery
pipe via a composite gauze and
magnetic filter.

The main delivery outlet is in
the top right-hand corner of the
projector housing behind the oil
inspection glass; from there the
oil flows via a second magnetic
filter through a funnel directly
to the intermittent unit, which
thus receives oil that has been Main shaft drive
filtered three times.

The oil delivery pipe has also
branches leading to the other
points to be lubricated.

After draining the oil the com-
bined gauze and magnetic filter
can be pulled out of the drain
opening. The magnetic oil filter
behind the oil inspection glass
can be removed after unscrew-
ing this glass.

‘Intermittent unit

Never let the projector
run without filters!

LENS HOLDERS, ADAPTERS AND LENSES (Fig. 2)

Description

The table below gives a list of the lens holders normally fitted on
the projectors. These are all interchangeable, so that a projector
may be fitted with other than the normal lens holder.

The lens holders are constructed in such a way that the optical axis
of the lens automatically falls exactly in line with the optical axis
of the picture to be projected; it was therefore unnecessary to make
the optical axis of the lens adjustable.

Projector

—

Shutter drive

Lens holders Adapters
Diameter Diameter
Type No. - Type No. -
mm im. mim m.

8685/00 104 /62.5 4.095/2.461

8682/00 | 104 |4.095 | | gea6i00 | 104 /825 | 4.095/3.248

8633/00 82.5/625 | 3.248/2.461
8696/00 82.5/425 | 3.248/1.673
8681/00 | 82.5] 3.248 | | gega/00 82.5/425 | 3.248/1.673
(eccentrical)
8680/00 | 62.5] 2.461 || 8695/00 625425 | 2461/1.673
Notes:

a. The FP 7 projector is normally fitted with a holder for lenses
with a diameter of 104 mm.

b. The same applies to the FP 6 projector for lenses of 82.5 mm
diameter.

¢. For rear projection the FP5 and FP 6 projectors are used with
type 8681/00 lens holder with eccentrical adapter type 8684/00.

d. The FP 7 projector is not suitable for rear projection.

. Removing the lens holder

Slide the holder forward, remove screw “6” and ornamental nut “8”
and lift the holder off the guide rods.

. Mounting the lens holder

Press in button “3”, slide the holder onto the guide rods, press back
spring “5” in the hollow rod “7”, past screw “6” (for instance with



(%21

a screwdriver), tighten up screw
o iand thix nut’ S

When a projector is inclined for-
ward at a large angle it may
happen that upon being opened,
for instance for threading in a
film, the lens holder will shoot
forward too quickly and strike
up hard against nut “8”, which
may throw the lens out of ad-
justment. In that case it is ad-
visable to shorten the pressure
spring “6” by cutting off one or
more windings.

Lubricating the lens holder

The guide rods “7” and “15%,
slide bush “17” and rack and
pinion for focusing should be
lubricated with cardan oil.

Hig 2

. Mounting the lens in the slide bush of the holder

In the type 8680/60 and type 8681/00 lens holders all normal lenses
with a focal length of 75 to 120 mm are slipped in against the stop
“12” and held in position with the adjustable plate “14”. Lenses
with a focus of 120 mm and longer are fixed in the bush “17”
with the screws “13” and “16”.

Mounting the lens in the adapter

In the type 8633/00, type 8685/00 and type 8695/00 adapters lenses
with a focus of 75 to 120 mm are inserted up against the stop and
held by an adjustable plate. Lenses with a focus of 120 mm and lon-
ger are fixed in the adapter with screws; the same applies for all
lenses to be fitted in adapters other than those enumerated above.

Mounting the adapter in the slide bush of the lens holder

The adapters type 8684/00, type 8695/00 and type 8696/00 are placed
in the bush “17” up against the stop “12” and held in position by
the adjustable plate “14”. Other adapters are fixed in the bush
with the screws “13” and “16”.

All adapters for type 8682/00 lens holders, as also the type 8684/00
eccentrical adapters, have to be placed in a certain position. In the
front rim of the adapter is a groove and on the inside is the word
“TOP”; the adapter has to be mounted with these marks upper-
most.

. Cleaning the lens

Unscrew the milled secrew “11” and pull out adjusting knob “9”;
remove the slide bush “17” with the lens and clean front and
back of the lens with a clean lens wiper that is supplied.

The lens should only be cleaned when absolutely
necessary, as in cleaning there is always the risk of
the lens being scratched.

FP 5-6-7

P 5-6-7

After cleaning the lens the slide bush “17” has to be put back in
the lens holder in exactly the same place, so as to avoid refocusing.
This is facilitated by a scale provided on the slide bush of the
type 8681/00 and type 8682/00 lens holders.
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PRESSURE SKATES (in pairs, code number 22 741 17)

Description

The skates are made of steel; they serve for the projection of
old and new copies. A double spring presses them against the
film in such a manner that the pressure is evenly distributed; this
pressure can be adjusted with a single screw “2” (fig. 2).

Operation

The pressure of the skates should be as light as pos-
sible in order to reduce the load on the film perfor-
ations and the intermittent unit and also to minimize
wear of the teeth on the intermittent sprocket.

Correct adjustment of the pressure is obtained by first leaving the
adjusting screw sufficiently loose so that in the test run the picture
begins to dance, then slowly tighten the screw until the picture
just becomes steady.

If the runner plate or the skates are replaced, and also when pro-
jecting colour films, which are thicker than black and white films,
the pressure of the skates has to be re-adjusted.

Maintenance

Once a day the skates should be taken out — by lifting the
block “1” (fig. 2) — and thoroughly cleaned with an oiled cloth.
After the skates have been put back check whether they move easily.

§ 4.

FP 5-6-7

2.

STEEL RUNNER PLATE WITH LATERAL PRESSURE PIECE
(code number 22 415 12)

1

Description

The runner plate (fig. 3) is made of hard-wearing stamp steel and
the lateral pressure piece “1” of hardened ball-bearing steel. The
pressure piece can be fitted on either side of the runner plate.
When the projectors are delivered this pressure piece is already
adjusted to give a steady picture in the lateral direction.

The right position for the pressure piece is determined in the
following manner.

Remove the pressure piece and start projecting a film. With a
pencil press the film directly over the runner plate first to the left
then to the right. The shifting of the picture on the sreen shows
on which side the space between film and edge of the runner plate
is greater, and it is on that side that the pressure piece has to
be fitted.

When removing and replacing the pressure piece make sure that
the spring is not bent out of shape.

AT

L i
41682

Fig. 3

If in the case of an installation of two or more projectors the
pressure pieces on the different runner plates are not all on the
same side, take care not to interchange the runner plates.

Maintenance

The runner plate is easily taken out after sliding it upwards.
If after a time the pressure piece shows a groove caused by wear it
can be turned 180° around its longitudinal axis, thus doubling its life.




It is of the utmost importance that the place where
the pressure piece is fitted should be regularly cleaned,
for instance with a toothbrush.

Accumulation of dirt seriously affects operation.

The runners of the plate are highly polished in the factory and
must be wiped with an oiled rag every time another spool is put in.

Coked emulsion has to be carefully removed with a
piece of wood and never with a metal object.

When projecting a new film, which often leaves a deposit, it is
recommendable to use a runner plate covered with velvet.

FP

5-6-7
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§ 5. VELVET-COVERED RUNNER PLATES

1

Description

These runner plates are for use when giving a first run of a new
or almost new film. Compared with bare steel runners they have
the advantage that no hard emulsion scales from the film can be
deposited on the velvet.

Old films and films with torn edges and torn perfora-
tions must never be run on velvet-covered runners,
because such films may catch in the velvet and cause
film rupture.

0,3mm

41672

Fig. 4

Velvet-covered runner plates can be supplied in two kinds:

a.

Simple finish (fig. 4, code number 22415 46)

This is normally supplied with the FP5 and FP 6 projectors.
It is laid over the ordinary steel runner plate. The velvet strips
are glued on over their entire length and sewn at the ends with
thread. If the strips have to be renewed see to it that the new
ones extend 0.012” (0.3 mm) either side.

De luxe finish (fig. 5, code number 22 415 93)

This is normally supplied with the FP 7 projector but can also
be ordered for the FP5 and FP 6 projectors. It replaces the
normal runner plate and is therefore provided with a lateral
pressure piece. Instead of being glued on, the velvet is knotted
and consequently can easily be renewed. Furthermore this pre-



cludes film damage from hard pieces of agglutinant. The velvet
is fixed as follows:

After laying the velvet on the runners, press on the spring at “A”
till it stays behind the lip.

Stretch and knot the velvet as tight as possible. Then press the
spring at “B”, when it will spring back and thus stretch the
velvet tight over the runners.

Fig. 5

Adjustment and maintenance

As the film is more subject to friction on velvet than it is on steel,
and velvet-covered runners are thicker than steel ones, the pressure
of the skates must be reduced when a steel runner plate is replaced
by one covered with velvet.

The velvet must be brushed (a tooth brush is best) every time
another film spool is threaded in. Always brush downwards only,
in the direction the film runs.

The velvet must be renewed in good time! If it
is allowed to wear too much the film may be damaged.

It is advisable to keep one or more spare velvet-covered runmer
plates in stock.

A spare strip of velvet 41”7 (105 ¢m) long (code number 06 602 69)
is supplied with every projector; this is sufficient for re-covering
two runner plates of code number 2241593 or four plates
number 22415 46.

FP 5.6.7 FP 567

§ 6.

INTERMITTENT SPROCKET (code number 22 295 20)
1

Description

This sprocket is made of chromium-nickel steel and weighs no more
than 16 grammes. Thanks to this light weight the forces of accelera-
tion are small, thus minimizing wear of the intermittent unit.
Thanks to the milled-in tooth base the film lies perfectly flat on
the running surfaces, thus reducing wear of the film to a minimum.
This also helps to produce a very steady picture on the screen.
Only in exceptional cases should this intermittent sprocket be re-
moved. It should never be taken down for cleaning, as this can
always be done with a tooth brush.

Should the teeth show wear on one side, the sprocket can be
reversed, thus deubling its life.

Removing and replacing

If it should be necessary to take down the sprocket, for instance
when the teeth are badly worn on one side or when a new sprocket
has to be put in, turn the axial fixing screw about half a turn to
the left and slide the sprocket off its spindle. Before putting it
back carefully clean and grease the spindle and boring, then slide
the sprocket onto the spindle over the studs until it comes up
against the stop; it is thereby automatically aligned.

The fixing screw is then turned to the right, not too tightly. When
screwing and unscrewing this serew the cross must be well blocked.
In the case of sprockets that cannot be removed from the spindle
by hand, Philips sprocket-puller code number 22468 76 (fig. 6)
can be used. It is to be noted that this tool has left-hand thread.

92979
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§ 7. 32-TOOTH SPROCKETS WITH MANUAL FILM-LOOP C(
TORS (code number 22 443 40)

15

3]

Description

As already remarked, manual loop correctors are used ex
with the FP 6 and FP 7 projectors. The sprockets are of ch
nickel steel. Top and bottom sprockets are identical. For o
see sheet AA.C-2.

Removing and replacing

After the fixing screw has been loosened the sprockets car
off the spindles. The head of the screw is accessible from t
side of the manual loop corrector by turning the milled ri
the red spot on the front side of the sprocket comes to lie
the screw hole between the two rows of teeth of the ¢
When putting back the sprocket it must come up against 1
when it is automatically aligned. It can only be placed
spindle in one direction and is not, therefore. reversible. C
be taken that the fixing screw is centred on the flattened
the spindle.

§ 8. 32-TOOTH SPROCKETS WITHOUT MANUAL FILM-LOOP COR-
RECTORS (code number 22 413 89)

1S

Desecription

These sprockets are used with the FP 5 projectors. Top and bottom
sprockets are identical.

Removing and replacing

After the fixing screw has been loosened the sprockets can be slid
off the spindles. Just as with the intermittent sprocket, these
sprockets can be reversed. When putting them back on the spindle
see that they come up against the stop, so that they are automatically
aligned. The fixing screw must be centred on the flattened plane
of the spindle.



PAD ROLLERS (figs 7 and 8; code number 22 414 69)

Dismantling frame and rollers

After removing the long screw “2” the frame can bhe drawn off the
hollow pin. The two rollers
can be slid off the spindle
after removing screws “1”
andeedie

2. Removing the complete
pad rollers

This may be done only
when absolutely necessa-
ry.

Turn the long screw
two turns anti-clockwise and
after tapping the head of
the screw with a hammer
the roller comes away; to protect the head of the screw use a piece
of wood.

6y

Fig. 7

3. Assembling and adjusting

Place the roller in the approximately correct position and tighten
screw “2” lightly. Shut
the roller and adjust
so that:

e

a. flanges of the rollers
run free of the
sprocket;

b. sufficient space is
left between the run-
ning faces of the
sprocket and the rol-
lers so that with two
thicknesses of film
the rollers run lightly
and with three
thicknesses they run

heavily. 41700
Then tighten screw “2” i
and check the adjust- Fig 8
ment.
Lubrication

After removing screw “1” a lubricating hole is exposed. A few drops
of spindle oil dropped through the hollow pin is sufficient to
lubricate the two pressure rollers from outside.

FP 5-6-7 EP 5-6-7

Desecription (fig. 9)

The drum shutter is made of
steel throughout, so that there is
no danger of deformation even
when a 150 amp. arc lamp is
used. The shutter is provided
with  two centrifugal blades
which automatically cut off the
light beam if the projector
should lose speed or stop en-
tirely.

2. Adjusting (fig. 10)

Fig. 9 Remove the shutter cover and
turn the fixing screws “17, “2”

and “3” one turn to the left. The shutter can then be rotated on its
spindle.
The correct shutter ad-
justment is obtained ‘
when the mark line on
the shutter is parallel to
the optical axis and the
intermittent sprocket is
turned 2°/; tooth inter- :
vals from the rest po-
sition. j 4(,
After tightening up the
fixing screws again check
the adjustment.




§ 11. COOLING INSTRUCTIONS

Unless there are specific cooling regulations in force no special cooling
is absolutely necessary, but water-cooling is always recommendable,
because:

a.

b.

it reduces buckling, shrinking and drying-out of the film, thereby
preserving quality of reproduction and lengthening the life of the
film ;

the projector mechanism is kept perfectly cool even under conti-
nuous operation, so that the oil fully retains its lubricating pro-
perties.

In view of these advantages it is recommended to use water-cooling at
least when arc lamps of over 45 amp. are used. If local regulations
demand it then air-cooling with a separate air compressor is employed;
the FP 5, FP 6 and FP 7 projectors are suitable for this.

11l o
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§ 12. AIR-COOLING

1. Description

In addition to the cooling action of the ventilating blades of the
drum shutter, the runner plate and film can be cooled by means of
a separate air compressor. For this purpose the FP 5, FP 6 and FP 7
projectors are equipped with built-in cooling air ducts, beginning in
the top hollow guide rod of the lens holder and having their outlet
over the mask in front of and behind the film. In this way the film
and runner plate are well cooled on both sides just at the place
where they get heated most. :

. Installing the system

For connecting up the air-cooling system see the instructions for
use given with the air compressor. For the installation of the air
pipes see sheet AA.J-2, fig. 1.



The funnel “2” may be of any size; it may be made of galvanised
sheet-iron abt. 0.05” thick.

The length of delivery and discharge piping “3” and “4” depends
upon the height of the projection room windows from the floor
(see sheet AAJ, fig. 1).

The small pipe “14” must have its outlet lower than the drain cock
“9” as otherwise when the water is drained off it will flow through
the cock “9” instead of through the pipe “14”. For the correct
positioning of the supply and discharge pipes “3” and “4” see sheet
AAlJ, fig. 1.

The water-cooling connections are shown diagrammatically in fig. 12.
The water supply pipe “3” has a main cock “1”, a reducing T-piece
“19” and a reducing valve “17”. The supply cock “8” of the water-
cooling system is connected to the reducing valve with a rubber
tube “5”.

The discharge pipe “10” is connected with rubber tube “6” to the
pipe “14” with its outlet above the funnel “2” on the discharge
pipe “4”. The funnel facilitates checking the quantity of water
flowing through, which should be regulated by means of the redue-
ing valve “17” to about one-third pint (one-fifth litre) per minute.
Operation and maintenance

The following rules should be applied:

a. It is advisable not to put the water into circulation until the
projector has been running 5—10 minutes, so as to avoid con-
densation.

b. In frosty weather drain off the water after the last
performance. Shut the main cock “1” and open drain cock “9”.
After the water has been drained off it is advisable to blow
out the cooling system through the opened cock “9”, to which a
length of rubber tubing can be attached for the purpose.

FP 5-6-7
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§ 14. AUTOMATIC FILM-RUPTURE DEVICE TYPE 8669

1. Description

Normally only the FP 7 projector is provided with an automatic
film-rupture device; if desired it can also be fitted on the FP5 and
FP 6 projectors.

This device consists of two parts, the light cut-off and the mercury
switches.

The light cut-off intercepts the light beam to the film as soon as
this stops in the gate while the projector is still running.

It acts in the following way. If, for instance in case of breakage, the
film stops in the gate, the film still coming through the top sprocket
makes the film loop larger and this strikes against an arm “107,
lifting it up. This displaces the support “9” under the lever “117,
which then falls, together with the rod “8” and light cut-off “7”.
The most dangerous place for a film-rupture, the gate, where the
film could immediately catch fire, is thus very simply safeguarded.

The mercury switches ensure that as soon as the light cut-off
“7” falls the motor current and exciter lamp supply are cut off.
The holder “3” contains two mercury switches and has room for
a third: it is fitted rotatable around the shaft “4” and connected
via lever “1” and rod “13” to lever “11”.

The mercury switches work as follows:

As soon as the automatic light cut-off comes into action the holder
“3” falls and the mercury switches interrupt the motor and exciter
lamp currents. The film-rupture device is returned to its original
position by pressing the stud “2” to the left.

When a film is threaded in care should be taken that the distance
between the top film loop and arm “10” is about half an inch

(1.5 em).



Mounting

a.

.

For the manner of mounting see fig. 13 and for the electrical
connections see sheets AA.B, figs 5 and 8.

After the angle of inclination of the projector has been adjusted
the holder has to be so placed that the mercury tubes are hori-
zontal when in the position in which they have to make contact.
To find this position the holder “3” can be turned after loosening
the screws “5” and “6” half a turn; these screws must be tighten-
ed up again after the adjustment has been made.

See that the connecting wires from the mercury switches do not
hinder operation; if necessary they can be shortened.

Check the light cut-off, levers and rods for easy movement. All
pivoting points should be oiled with a little spindle oil once
a month.

Arm “10” has a stop “12” which if necessary can be bent slightly
to make sure that the arm does not touch the top sprocket.
For replacement of a mercury switch only the two connecting
wires need be disconnected.

FP
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TOP AND BOTTOM SPOOL BOXES; WEDGE BLOCKS

Description

Spool boxes can be supplied in two sizes, for 3000 ft (900 m)
spools and for 4000 ft (1300 m) spools.

All spool box spindles run in ball-bearings, so that seizing is
precluded.

Feltfriction washers are used; the felt has to be saturated perio-
dically in cardan oil.

The safety fire-traps are described or sheet AA.E-25.

If the projector is inclined forward at a large angle, or if 4000 ft
spool boxes are used, the projector would have to be placed at a
good distance away from the front wall of the projection room,
as otherwise the top spool box would come up against this wall.
As a result the space available at the back is reduced and, moreover,
when projection lenses of very short focal length are used, it may
happen that the light beam does not pass freely through the pro-
jection window.

|
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This difficulty may be overcome by inclining the top spool box
backwards by inserting a wedge block, thus enabling the projector
to be placed closer to the front wall of the projection room.
Fig. 14 shows how this is done. Philips supply two kinds of wedge
blocks:

a. with an angle of 10°: type 8644

b. with an angle of 20°: type 8645,



2.

3.

Inserting the wedge blocks

In the case of the FP 5 and FP 6 projectors the wedge blocks can
be inserted directly between the projector and the spool box arm.
When inserting a block in the FP 7 projector a new slit for the
film has to be cut underneath the safety fire-trap and the existing

slit covered with a small plate.

Adjusting the friction couplings (figs 15 and 16)

The friction couplings are adjusted by turning nut “5”. They should
be kept as loose as possible but still tight enough for the film to be
kept taut while running. Further the friction coupling of the bottom
spool box must be so adjusted that the film is kept taut when
starting up and remains so until the end of the reel. In the case of
the top spool box the film must be kept taut when the machine is
switched off.

Fig. 15

See that the spools used have a core diameter of at
least 5”7 (127 mm), which has been standardized for a
number of years already.

If the core diameter is less the film loop will at first
remain loose, as the peripheral velocity of a small
core is less than the speed of the film.

FP 5-6-7

FP 5-6-7

4. Dismantling the spindles

The following parts can be removed from the top and bottom spool
spindles without the use of tools:

Adjusting T, -l M S

pressure spring ke
preksure washer .1 e G R i3 e
felt washer SN R IS 2
and from the bottom spool box also:

geartwheel CEISE i 5 507

After removing screw “1” the spool spindles with ball-bearings and
the bush can be drawn out. If it is required to remove the vertical
driving shaft it is necessary first to take off the bottom spool box,
then the dust tube “8” and coupling shaft “9”. By taking out
screw “7” and loosening screw “10” (fig. 16) the vertical driving
shaft can be removed together with the ball-bearings and the
bush.

When replacing the spindles and driving shaft keep to the adjusting
dimension “A” (see figs 15 and 16), which for 3000 ft (900 m) spool
boxes is 0.807” (20.5 mm) and for 4000 ft (1300 m) spool boxes
0.787” (20 mm).




§ 16. SAFETY FIRE-TRAPS (fig. 17, code number 22 416 30)

1. Description

Each safety fire-trap is fitted with two rollers, one flanged. Both
rollers are interchangeable; the correct place depends upon the

Fig. 17

[

direction of rotation of the spools.
The top spool can rotate clock-
wise or anti-clockwise as desired
by the operator, while the bottom
spool always rotates clockwise. For
the correct positioning of the rol-
lers the following rule applies.

Top spool box:

flanged roller on the right if the
spool must turn clockwise,
flanged roller on the left if the
spool must turn anti-clockwise.

Bottom spool box:

flanged roller on the right.

Dismantling

Loosen screws “1” and “4” and
turn the lock washers. The hollow
spindles can then be drawn for-
ward and the rollers removed.

Lubricating

The rollers can be lubricated
through the hollow spindles at the
points “2” and “3”.

It is of very great importance to clean the safety fire-
traps every day and to check the free running of the
rollers. Contamination causes damage to the film.

FP 5.67 FP 567

§ 17. SAFETY CLUTCH
. 1. Description

This clutch serves to prevent damage to the gear wheels in case
the projector mechanism should suddenly seize up. It consists in
the driving gear wheel of the motor shaft (or of the belt pulley
shaft) “2” being pressed onto the shaft with a certain force (fig. 18).
The friction is so adjusted that any slipping is impossible during
normal operation.

2. Adjusting (fig. 18) {

Remove the motor
(or the bearing plate _
for the pulley) and
set it up with the
shaft horizontal.
Clamp the free end ® @
of the shaft to stop ;
it turning and remove Rl s iR e i
the oil splash guard :

“]1”. Clamp on gear . Fig. 18
wheel “2” the special

balanced arm “6” (fig. 19) code number 22 440 39.
By turning the adjusting nut “4” the friction is adjusted in such
a way that a weight of 6.6 lbs (3 kg) suspended from one
end of the arm does not cause the
gear wheel “2” to rotate around the
shaft. When an additional weight of
0.66 lbs (300 grammes) is added the
gear wheel should begin to rotate.
The check nut “3” is then screwed on
tight against the nut “4” and the
adjustment is checked.

If arm “6” is not available it can be
made, with reference to fig. 19.
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In case of faulty action one can
make shift by tightening nut “4”
and then nut “3” until gear wheel
“2” can no longer be rotated by
hand around the shaft (clamped
tight). Of course in this case the
safety clutch will no longer
operate if the projector should
seize up, and it is therefore of im-
portance that the clutch should
be readjusted as soon as possible
in the manner indicated above.
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§ 18. ADJUSTABLE GUIDE ROLLER IN THE FP 7 PROJECTOR

1. Description

As is known, in long halls the sound takes more time to reach the
back seats than it does in short halls. It may, therefore, sometimes
be preferred to advance the sound a little, and with the FP 7 pro-
jector this can be done in the following way.

The roller “3” (sheet AA.C, fig. 1) is adjusted in the direction of

the arrow so as to reduce the distance travelled by the film between
the mask and the sound-head. The film can then be threaded in a
little shorter and the sound reproduction is slightly advanced ahead
of the corresponding picture.

The best result is obtained by adjusting the “picture-sound” distance,
i.e. the distance from the centre of the mask to the spot where the
sound is scanned in the sound-head, according to the table below.

Y L up to 115-ft | 115—150 ft 150—180 ft 180—215 ft
Teng of S8 T (35m) | (35—45 m) | (45-55m) | (55—65 m)
Picture-sound 20 19 1834 181

distance in frames (normal)

.

. Adjusting

After turning pin “1” one turn back (first removing the small guide

roller “2”) roller “3” can be adjusted. Roller “3” is then moved so
that the film loop underneath the intermittent sprocket is of the
desired size for the correct picture-sound distance (see sheet AA.C-1).

P 5-6-7



VI DISMANTLING THE INTERNAL PARTS
OF THE PROJECTOR

(Fig. 1)

The assembling and dismantling of internal parts is the
work of skilled sound-film technicians and should not
be undertaken by others unless absolutely necessary.

. Intermittent unit

Open the lens holder, take out the runner plate, open the pad roller of
the intermittent sprocket, turn the framing knob as far as possible to the
right and take off the back cover.

With the framing device in the extreme positions the two screws “4” and
“5” become accessible at the front of the projecior and after these have
been loosened the whole intermittent unit with sprocket can be carefully
taken out; the oil splash guard “13” inside the housing on the left has to
be pushed aside a little. When replacing the intermittent unit do not forget
to adjust the shutter (see sheet AAE-14).

. Combined gauze and magnetic filter

Unscrew the oil drain plug “11” with a 27 mm wrench, drain off the oil
and pull out the filter “12”.

0il delivery pipe

This pipe is fixed to the pump housing with the hollow serew “14” and to
the side of the projector with the serews “15” and “20”; it can be removed
by unscrewing these screws. In order to avoid oil leakage, before putting
the pipe back the two copper washers for the hollow serew “14” must be
re-annealed.

0il pump

Loosen screws “8”, “9” and “10”, take out the combined gauze and
magnetic filter (see point 2), the oil delivery pipe (see point 3) and then
the oil pump, pushing the oil splash guard “13” aside.

. Flange motor and pulley bearing plate

The motor or bearing plate can be removed by loosening the bolts “17, “2”
“37, “4” and “5” (sheet AA.E, fig. 18) with a special wrench, code number
22 443 29. The projector need not be drained unless it is inclined at a large
angle. Take care not 1o damage the gasket “21”. After reassembling and
when the projector has been running again a few hours tighten up the
bolts uniformly.

. Bearing supports of the top and bottom sprockets

Open the pad roller on the operating side of the projector, remove the
sprocket and, if the bottom sprocket bearing support is to be taken down,
also the inching knob, and, in the case of the upper sprocket bearing
support, the oil delivery pipe (see point 3). Finaily take out the screws “6”
and “7” or “18” and “19” respectively, at the back.

i

Bearing support of the shutter spindle

After loosening the screws “317, “38” and “39” remove the cover on the
operating side. Loosen screws “26”, “29” and “30” and take the shutter off.
By loosening screws “277, “33” and “37” the bearing support can then be
taken out.

Axial adjustment can be made by first loosening the lock serew “25” one
turn and then adjusting the screw “24” in order to obtain the smallest
possible but still perceptible axial play; after tightening up lock screw
“25” check the adjustment. Before remounting the bearing support re-
anneal the three copper washers “28”, “32” and “36” in order to avoid oil
leakage. Finally readjust the shutter (see sheet AA.E-14).

. Main shaft

First remove the intermittent unit (see point 1), the bearing support of
the shutter spindle (point 7) and the flange motor or the pulley bearing

plate (point 5), then loosen the serews “34” and “35”, or “16” and “17”
respectively of the lower and upper bearing supports of the main shaft,
and also the large screw “1” for the guide fork “2”. Slide the main shaft
upward and take out of the projéctor. When reassembling do not forget to
put in the steel ring “3” and readjust the shutter (see sheet AA.E-14).

The oil pump, flange motor, pulley bearing plate, and
the bearing supports of top and bottom sprockets,
shutter spindle and main shaft are all pinned. When
these parts are remounted after dismantling they
therefore need no readjustment. If, however, they are
replaced the new ones may not be pinned, because
of possible fouling of the projector; in that case
the gear wheel transmission must be adjusted to
the smallest possible yet still perceptible play.




VII DIFFERENT MOTORS

§ 1. Converting a belt-driven projector into one with flange motor for
50 c¢/s mains

1.

2.

5

Remove:

the belt guard,

the belt,

the motor with pulley,

the motor support,

the bearing plate with pulley.

Mount the flange motor (see sheet AAF-1).

The code number of the flange motor complete with gear wheel, safety
clutch and oil splash guard for 50 ¢/s mains is 22 413 95.

For changing over from 220 V to 110V see sheet AA.B-5.

§ 2. Converting a projector with flange motor into a belt-driven one
for 40, 50, 60 and 100 ¢/s mains

il

2.

Remove:

the flange motor.

Mount:

a) the bearing plate with pulley, code number 2241531 (see
sheet AA.F-1),

b) the motor support,

¢) the motor with pulley, l 3
&) tha Halk see sheet AA.B-5
e) the belt guard.

The parts “b” to “e” can be ordered for different mains frequencies
under the following type numbers:

cfs

40

50

60

100

Type No.

8601/00

8602/00

8603/00

8604/00

3. For changing over from 220V to 110V, see sheet AA.B-5.

FP 5-67 ¥FP 5-6-7

§ 3. Converting a projector with flange motor into a belt-driven one
for D.C. mains

1. Remove:
the flange motor.

2. Mount:

a)

b)
c)
d)
e)
)
g)

the bearing plate with pulley, code number 2241531 (see
sheet AA.F-1),

the motor support,
the motor with pulley,
the starting resistance,
the belt,

the belt guard,

the film-speed indicator type 8662/00 (see sheet AA.B-10).

see sheet AA.B-5

The parts “b” to “f” can be ordered for different D.C. mains under
the following type numbers:

Voltage 110 V 220 V

Type No. 8606/00

*

8605/00

()



VIII REAR PROJECTION AND FRONT
PROJECTION WITH SHORT FOCUS LENSES

With rear projection the projection room is behind the screen; in
contrast with front projection, a mirrored picture has to be projected on the
screen, and for this the projector has to be fitted up in the following way:
The whole apparatus is installed in the normal manner, but the film has to be
threaded in with the emulsion side facing the lens, so that the sound track
comes to lie on the opposite side. This involves the following changes in
the apparatus:

1. The mask plate is turned 180° around the optical axis, so that the spring
lips come to lie on the sound-track side. The dull side, where the word
“Film” is engraved, is kept facing the film.

2. The projection lens has to be mounted in a special eccentrical adapter
82.5/42.5 mm, type 8684/00; only lens holders of 82.5 mm, type 8681/00,
can be used. The adapters have to be fixed in a certain position: in the
front rim is a groove with the word “Top” on the inside, and this has
to be uppermost.

3. Type 3837/00 sound-head normally used yith FP 5 and FP 6 projectors has |
to be replaced by type 3837/30 sound-head specially fitted for rear pro- |
jection. The FP 7 projector with incorporated sound-head cannot be sup-
plied for rear projection.

Since with rear projection the projection distance available is generally very
limited, it will often be necessary to use lenses with a short focal length.
In that case the light distribution as well as the efficiency can be considerably
improved by using a condenser lens. If such a lens is used in the FP 5 |
and FP 6 the normal mask plate has to be replaced by a special one provided |
with an annular segment to take the condenser lens (see fig. 1). This special |
mask is supplied under the type number 8663/00.

|
i

|
|

Front piojeciion

Rear projection

<2980

Fig. 1

FP 5671 FP 567

The following table gives the numbers of the condenser lenses to be used
with the different projection lenses.

Projection lens Condenser lens

Focal length Focal length
Type No.

in mm in inches in mm in inches
40 1% 65 2% 8688
45 134 80 34 8689
50 2 95 334 8690
55, 60, 65 21214 110 41 8691
70, 75, 80, 85 234,—3Y, 125 5 8692

In front projection with short focus lenses the use of condenser lenses
offers the same advantages as in rear projection and is to be recommended.
In front projection the above-mentioned annuldr segment has to be fitted on
the special mask plate in a different way than required for rear projection —
see fig. 1. In both cases, however, the segment is fitted on the bright side of
the mask.

(
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IX EQUIPMENT OF THE PROJECTION ROOM

e

82

03

DIMENSIONS

It is recommendable to arrange for ample space in the projection room.
Fig. 1 gives a general idea of the installation where two projectors are
used. Reference must also be made to the local regulations regarding
fire safety, etc.

WATER-COOLING AND AIR.-COOLING

The drawing shows the position of the air and water cooling pipes against
the front wall of the projection room.

APERTURES FOR THE PROJECTION ROOM WINDOWS

The distance between the windows is given in fig. 1. The height of the
windows from the flecor and the position of the projectors at a certain
angle of inclination can be determined with the aid of the plan (fig. 3)
and accompanying scale (fig. 2).

Fig. 3 is the plan of the projector on a pedestal. On the scale (fig. 2) the
graduation V represents the front wall of the projection room, and
graduation H the floor of the projection room. If the scale (fig. 2) is
placed upon the projector drawing at different angles of inclination the
same effect is obtained as when actually inclining the projector in the
projection room. »

The aim should always be to place the projector as close as possible to
the front wall so as to leave plenty of free space behind the machine.
However, a certain minimum distance has to be kept between the
foremost point of the projector and the front wall of the projection room.
In the table below the points are given which when using 3000 or 4000 ft
spool boxes are closest to the front wall of the room.

Py T
Projector inclined forward Projector inclined

spool boxes

spool boxes

backward
3000 ft 4000 ft
3000 ft (900 m) 4000 ftr (1300 m) (900 m) (1300 m)

spool boxes

spool boxes

without{with 10°jwith 20°| without{with 10°| with 20°
wedge | wedge | wedge | wedge | wedge | wedge
A AlU AZU A’ A’lU A/Zﬂ B }3,

When the angle of inclination is small it may be that the ornamental nut
of the upper guide rod of the lens holder will be the point closest to the
front wall of the projection room, so that also point C must be taken
into account.

When a lantern slide attachment is used the lens holder of this attach-
ment is often closer to the front wall than any of the points mentioned
above. In that case, therefore, take the point f4i. into account, which will
depend upon the focal length of the slide lens used.

The following examples apply both for installations on the normal
pedestal and for those mounted on the de luxe pedestal with height ad-
justment (when the latter is in the lowest position). If the normal pedes
tal is placed on a raised base or if the de luxe pedestal is elevated then
the height of elevation has to be added to the height from the pedestal
eground plane to the centre of the projection window.

Slide projection

axis

&
B

Centre line of
projection room

ptical axis
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Optical axis
downward

Projector inclined

One then proceeds as follows:

Example 1

Projector inclined upward

Projection angle 15° downward, 4000 ft (1300 m) spool boxes, no lantern
slide attachment, no wedge blocks. |
Points to be considered: A’ or C.
Lay leg H on the line indicated by - 15° and slide the scale to the left
till leg V coincides with the centre of A’.
We then read:
1. On leg H at 4 15° the number 730. This means that the distance from
the centre of the foremost bolt hole in the pedestal to the front wall
of the projection room must be 730 mm, measured horizontally.
r’ 2. At the point where leg V intersects the optical axis, the number 965,
" which means that the centre of the projection window is 965 mm
above the ground plane of the pedestal.

Example 2

Projection angle 5° upward, 3000 ft (900 m) spool boxes, lantern slide
attachment with focal length fai, — 550 mm, no wedge blocks.

Points to be considered: B, C, fii..

Lay leg H on the line indicated by —5° and shift the scale to the
left till leg V coincides with the centre of fui. — 550.

We then read:

1. On leg H at —5°, the number 525, so that the distance from the B ]
centre of the foremost bolt hole in the pedestal to the front wall is 3 T
525 mm, measured horizontally, = 5
2. Where leg V intersects the optical axis, the number 1250, indicating o M
that 1250 mm is the height of the centre of the projection window
from the ground plane of the pedestal. i B’g
Example 3 1 Ql.) £

Projection angle 30° downward, 3000 ft (900 m) spool boxes, lantern slide
attachment with focal length faia — 400 mm, wedge block 20°.

Points to be considered: Au, C, jaia.

Lay leg H on the + 30° line and shift the scale to the left till leg V {
coincides with the centre of Au.

Read off:
1. On leg H at + 30°, the number 680, thus 680 mm is the distance H
< ) from the centre of the foremost pedestal bolt hole to the front wall H

of the projection room.

2. Leg V intersects the optical axis at the figure 765, which means that
the centre of the projection window is 765 mm above the pedestal
ground plane.

ol :.%)_
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X LIST OF SPARES AND TOOLS

The following spares and tools are supplied free of charge with every outfit.

Elllgfg?l‘l Description Code number
1 Pair of pressure skates . 22' 741 11
il Wrench 27 mm SN e 71 470 19
1 Special wrench for motor bolts . 22 443 29
1 Serew-driver 6 X 12 mm 71 471 06
1 Serew-driver 4 mm 74 471 00
il Cleaning rag . 40 012 00
1 Lens wiper . 70 010 68
1 Tooth brush . 40 010 50
i 0Oil funnel 40 970 10
1 Packing ring . 22 415 45
1 Packing ring . 22 456 03
1 Felt washer L R R 2241518
41" (105 em)| Velvet tape for velvet-covered runners . 06 602 69

-
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XI SUGGESTIONS FOR STOCKING SPARES

It is advisable always to keep a stock of spares in every projection room, so

c. A larger stock for FP 5 and FP 6 projectors
In addition to the list sub a:

FP 5-6-71 FP 5-6-7

that in case of damage or heavy wear the parts can be replaced at once and N festi <
thus avoid any interruption in performance. umber Sesapion Code number
Suggestions are given below for a small stock and for a larger one.
§ 1 FOR THE PROJECTOR 1 ‘)hu;ler, (ompltle 22 413 65
: 1 k Bl DK ahil PP 6 orbtiat 1 Intermittent unit without sprockct 3 22 416 31
a. A small stock for e DEQICSROS il Pressure spring for friction coupling of spool
spindles 3 22 415 84
Number gt . { 1 Oil pump, complete . 22 417 03 b
Descript : pump, P J
or length gl Code numbig | 1 Guide roller 26 mm diameter 22 265 95 ( !
{ 1 Mercury switch for automatic fllm ruplure
1 Steel £iktinar plute 22 415 12 | Savite i
1 Velvet-covered runner plate 22 415 46
41" (105 em) | Velvet tape 06 602 69 ||
1 Pair of pressure skates 22741 17 ‘ d. A larger stock for FP 7 projector
i Pad roller 22 414 69 || Additional to the lists sub a, b and c¢:
il Intermittent sproc k(l . 22 295 20 ||
1 Top (bottom) sprocket without mdnual loop ‘ R i
corrector (for FP5) . . . 22 413 89 || Number Description Code number
or |
1 Top (bottom) sprocket with manual loop 1
corrector (for FP 6) 22 443 40 || 1 Light-focusing system complete . 22 439 27
1 Mask plate i 22 416 89 || 1 Mirror i A1 22 439 21
1 Ball-bearing for main shaft . N A 89 181 07 || 1 Microscope lens . 22 439 32
il Ball-bearing for vertical driving shaft of i 1 Pressure-torsion spring for pressure roller 22 413 24
bottom spool box . i 22 926 30 ||
1 Ball-bearing for spool box spmdles . 89 181 04 ||
1 Pressure spring of spool box lock 22 452 69 | § 2. FOR THE PEDESTAL AND MOUNTING TABLE
1 Pressure aprmg for lens holder guide rod 22 415 43
il Shutter spring 22 413 32 4 A ;
1 Tube Necol cement 02 110 15 il Number Description Code number
1 Packing ring . 22 456.03 ||
3 Packing rings 22 414 61
} 1 Transformer for framing and pilot lamp supply | E1 290 00
| 1 Anti-interference capacitor 2 X 0.5 wuF for ( ﬂ
b. A small stock for FP 7 projector motor switch RO 49 176 15 ‘
Lo Yadiioitie the ¥R il Starting capacitor 4 g 2 ,uF 49 176 16

7251 C (abt.

Number Description Code or type number
1 Photocell 3533 l
4 Exciter lamps 3874 (abt. 6V, 148 A) or j|

5V, 4.0 A)




XII CATALOGUE NUMBERS OF THE PRINCIPAL PARTS

When ordering replacements always quote:

1. Type ber of the e:quip
This is found on the plate at the back of the mounting table.

2. Serial number of the jprojector
This is to be found at thie back of ihe projector, on the finished plane to the left|of the motor or on
the bearing plate for the belt-pulley.

§ 1. IPARTS FOR FP 5 AND FP 6 PROJECTORS (fig. 1

{
© 5
- ];3;' ¥ cription Code e, 11'\}’:' Meseription Code ntirmbiat 1
|
@) 1 Lateral pressure piece of runner plate . . . .. | 22 489 04 32 Milled screwiiF SRS, 5. . . .. o=l 22.443 26 J
2 Pad roller (see flg 5? s el be o R 199 414 60 33 Worm shaft for micrometer adjustment of the lens 22 438 09 1
3 Screw T o s et e T SR 1620 415 18 34 Gear rack fot lens holder 625 or 825 mm . . . 22 438 13 ||
D 4l | Mask plate . ! Do h . S 1E0s 46 89 Gear rack fof lens holder 104 mm . . . . .| 2243818 |
S* Drum shutter, compleﬂ: 3 RS e R 109 413 65 35 Screw for fisingigenr rack “347 . . . . ~. .| 22438 2284
D) 6} | Centrifugal blade of d.rum shutter . . - o 22 414 27 36 | Screw for fidngeAr rack 34”7 . . .. . . .| 22438 2234
7 Runner plate 3 . S22 415 12 31 Milled screwfilREEC 0500 & . L) 22 437 998
o) Velvet-covered runner ?]ale sllllple flnlah - - HE ] 22 415 46 38 Blug . . SSSEEEEEC . L L e o 1223 lE i
Velvet-covered runner. ? ate de luxe finish . . .. 22 415 93 39 Blogiil . R T S r et 22 443 85 ||
41”7 (105 em) velvet ~1ﬂpe - ISR - .- M| 06 602 69 40 Ornamental nut for upper lens holder guide rod . | 22 414 62 |
@) 8 Intermittent sprocket .o .o 22 295 20 41 Guide rod ferilentsholder . .. .@s . . .| 2241465 !
9 Iixing screw for mlmemmem \pro( k(‘l e 07 678 08 42 Stop screw for presure spring “44” . 07 735 20 |
® 1074 Pad roller (see fig. 5) . <. R[22 414 69 43 Bush for spring “44” in upper lens holder gulde rod 22 415 42 ‘
118" Guide roller . i L o R e5 g5 os 44 | Pressure sprifig in upper lens holder guide rod . | 22 415 43
1201 Pin of guide roller “117 - - -] 22415 29 45 | Pressure spripg of button for opening lens holder | 22 438 03 |
32 13 Ornamental screw of gulde rolhr “ll" — 22 439 53 46 Screw for oilfilling opening . . . . . . .| 22454 74 {
14| Guide roller . R Lk 20 430007 47 Milled screyi SIS NS NEES < . &0 . . | 22 43799 {
@ 15 Pin of guide roller “14" - ef o] 22 415 29 48 Inspection glass for oil circulation . . . . .| 22414 22 ||
167 | Ornamental serew of guide roller “147 . . .| 22 415 23 49 Serew SR N . . o ] 227438 08
178} Pad roller (see fig. 5) . . 22 414 69 50 | Pressure spEOmSSSEERSRRS L | ., 0 Y1922 43807
X 181 | Bottom sprocket without manual loop corrector (EQl 51 Guide block |. . . e veg el 22eA45E08
FP-§) 22 413 89 52 Spring for adjusting pn'sr.ure of ~k.||e~ S 22 438 24
Bottom apruvk(l w:lh manual loop correc! lor 4forr 53 Top sprocket without manual loop corrector (for
I . . . . .. . ) 22 443 40 EP5)= . A3 22 413 89 ||
19 Milled serew . B . L etire O 1S9 ASA-UT4 Top sprocket Eaiit, mnmlal luop rorrﬂ'lor (for FP 6) 22 443 40 ||
!b 20 Packing rmg for EcrevlIOT . . . .. . SRSl 22 415 45
21 l’a( klng . . s T O 00 414 (6] SR
26/ | Packing ring for oil guge gass 55> . . . .| 22456 03 o & 2| Tension spiflg RSN EEIa] Blade of dium shatter | 220415 58
27 | Packing ring . o NI R - ?2 ‘,‘,’14 61 E z %| Fire guard (chromium-plated in shutter house behind {
Tt 28] | Puir of pressure dkates - . . . . . 1| 2l S22|  masks to He used if no water-cooling is applied) | 22 417 09 ||
L 291 | Packing ring of serew “30” . . . . . . W.| 22456 03 & S R Thching ol 3 T i R
304 | Screw for draining off the oil . . . . . .| 2241701 e i kad i S
311 | Packing disc for framing shaft . . . . . .. | 22414 84 = &5 T
|

Lens focusingiknobis # s- . . . . . .| 2370502 [
|
|




§ 2. PARTS FOR FP 7 PROJECTPR (Fig. 2)

| +
[ | Description Code number T Description Code number
| | ;
ing screw for intermittent sprocket . . . .| 07 678 08 Lo ki ek SRR AR e S S e DR
nterfiiitent seprocket LS TEMREECEE . @R . TE22 20 SRR v e L e .| 22 443 85
Pad Wller (3o fig 5)it GRS . LR | 800 69 45 | Ornamental screw of ‘top lens |l()l(h~r guide rod . | 22 414 62
Guide roller . : o ST . DB . [0 95 56 | Stop screw for pressure spring “59” i e iR 07 35 ko)
: : e e e Pin for guide roller “4” B 29 7 | Lens holder guide rod . . . s .| 22 414 65
B DD D Vf CHCOR BN TR ONC IR R Ornamental screw for guide rolller “4” . . . . B 58 | Bush for spring in upper lens holder guide rod . . | 22 415 42
' [ Ll [ J /] ) J [ ® Guide roller . . oW o 07 9 | Pressure spring in upper lens holder guide rod . 22 415 43
% ) RN : e Pin for guide roller “7” « 44 0 | Pressure spring of button for opening lens holder | 22 438 03
S Ornandintsl screw for guide rollils . E 23 1 Sn fir adiusting presene of ckawes . ... .l .| 23 43824
Pressure roller . S e 11 2 | Milled screw . T sl 22743760
Pin £8F presaut roller ©107 - i 12 3 | Inspection. glass for oil circulation . . . . .| 22 414 22
Ornamental screw for pressure @oller “10” . . . 53 4 | Pressure spring AT R | T
Set serew . 10 5 | Screw for oilfilling opening . . . . . .. .| 22 454 74
Steel ring lwlwm-n prﬂmun‘ ro“cr arm und ]Irujt Nor 6 W R SN e SO D2 438 208
housing . 22 414 99 e DR o 8 R e
15 | Complete inspection window for adljusting sound track | 22 439 17 8 | Lateral pressure piece for runner plate . . . .| 22489 04
16 /\djusung pin & 2 . o & o 3 22 439 23 9 Serew e > 4y ) P 1 ¥ X X, i 2 22 415 18
17 | Guidefffoller . 0. . e ARG R TR ) (T 0 | Runner plate . s Rl oD R TS R D)
8 18 Pin of guide roller ki Sobe it el 522 A4l Velvet.covered runner plate de luxe . . . . .| 22 415 93
15 || Ornanfental accawiof ghide rolldRRI77. 1 | i 22 41GEos | 4175 (1055 cm) | velvetfape o et it s o S 0660269
20 Sound drum . . . o] 22 439 26 n Mask plate . 7 O 9 5 S 6 R8O
21 | Lid of exciter lamp holder, with contact spring . . | 22 438 83 2 | Top sprocket with manual |00p corrector . . .| 22 443 40
25 te holder for exciter lamp . . . ] 2370806 3 | Pad roller (see fig. 5) .| 22 414 69
26 | Guide rolier . S e 0 i [ES0 200D 4 | Mercury switch of automatic film-rupture device . | 08 525 53
27 | Pin of guide roller “26” . { IR - Y 5 | Automatic film-rupture device, complete (see sheet
28 | OrafBentallstrowilil sidesrolINMEOcr 5 . © T |15 4308 RS Fr ST gy Rl G e, 8660
29 | Guide roller e e . G 12 260805 Rl Drum  shatter, complete . . . . . ... ] 22433 65
30 | Pin of guide roller “29” S G 520 44305 7 | Red window of shutter cover . S S| [Bre g
31 | Grnamental screw of guuh- rollfso» 0 | Bl | 2 8 | Centrifugal blade of drum shutter . . . . .| 22414 27
32 | Milled screw AR SR P TR
86 | Washep for milled gacoaw. ~a22EI L SoARE | o2 4TERG
37 | Packing ring . A S ] 22,4101
38 | Packing ring for oil gauge gluszx bagw ol e | 22, 45608
39 | Oil: gauge glass . B . | 22 413800 | & | Framing lamp fitting . 22 416 66
100 | Paci it . SR e | o5 JTHEeT 2 | Tension spring of centrifugal blade of drum shutter | 22 413 32
41 | Bottom sprocket, with manual loop corrector . .| 22 443 40 3£ | Complete shutter of automatic film-rupture device
45 | Pad BBllet (see Figh's) & | 25 aldi6o HE | see cheet AAEfig. 13) & . . ., . .| 22443 30
43 | Packing ring of screw “44” for drnining off oil . . | 22 456 03 = | Glass window of projector door . . . . . .| 22417 20
44 | Screwlifor draining off oil . Wl . . . g .| 2241701 # £ | Clamp for glass window . . . . .| 22 417 39
45 Pair 0f pressure slkatés . . W . . _goe . | 22 741807 E : Prageyor door knob S lEL L F UL e s 23 950 08
46 | Packing disc of framing shaft &| . . .. . .| 22 414 84 ¢-5 | Strip spring for door lock . . . . . . .| 22417 29
Fig. 2 47 | Screw for fixing gear rack %50 . . . . . .| 22438 22 4 & | Inching knob . . SR g ] 230105504
a8 v et B | 55 4d3ihs BRI ianmgelnob. ot e s e Lo nie e 930905 04
49 | Worm: shaft for micrometer adjubfment of lens’s . | 22 438 09 % | Knob for lens focusing . . . . . . . .| 2370502
50 | Gear rack for lens holder 104 mfu . . . . .| 2243818
51 | Milled screw . . . . Gl ob 437800
52 | Serew for fixing gear rack “507 L . 1 . . | 22438 22 For the parts of the sound-head sce sheet AB.G-1




|
| |
| |
|

| § 3. PARTS FOR THE DRIVING MECHANISM OF FP 5, FP 6 AND
Fp 7‘PROJEC1‘ORS (fig. 3)

( ];\‘;L“ ‘ Wy T Code nuraber, FP 5.67
[
: 1
1 | Bajbbearing of main shaft . . . . . . .| 89j181 07
| MBI R L e 2
3 W AIRIENRBERISRaE -« L SRR el 22 444 40
S GuIBEREIIBWAL e - . L sl T 18
5 Stelll ring in slot of framing disc . . . . . 22 415 17
6 Strip spring for pressure of framing dise . . . .| 22 414 70
7 Geared segment G R R 0
8 Intermittent unit complete with sprocket . . .| 22 414 10
9 Copical gear wheel of framing shaft . . . . .| 22 414 79
10 Fraatgishnit complete . .. /.  on 0 ] 2815 38
ERSR Nl . L i L] 2 20
12 LofitiRorew for nut- “11” . 8 e L ] 2R3 (73
IR CeQUIRRIRATIEL = o L L s G 61196
14 Drigfgsshatt of oil pump . . . . L0, o |27 04
[l GogRvHEGREE . . . G e s e 8T
16 GefREERRGING . L s e e ] R A 8T
B CoageRtiEollilter . . Lot L] 2699
18 Magnet of oil filter . 415 7 R L R Vs 22 414 44
19 OIEERIDRcomplete . . . ondl 0] BT (03
RUSRL HolRerEw: =0, ., . L i et ] 73
21 BallEléaving of main shaft . . . . . . .| 48881 07
R W aRRRHERLE . . . ol e o ] AL 35
23 Spydlerol bottom sprocket . . . . . .| ZgEe13 55 St
Spindle of bottom sprocket complete with bearing .
aappopt and worm wheel . . . . . L. .| 28M1T7 07 Fig. 4
24 Wdrm wheel of bottom sprocket . . . . . .| 221413 60
25 | Main shaft with key “33” . . . . . . .| 221741 14 § 4 PARTS OF THE FLANGE MOTOR AND BELT PULLEY BEAR-
Main shaft, complete with bearing supports and gear
B o, S St - ST ING PLATE (l-)lL7 FP 5, FP 6 AND FP 7 PROJECTORS
26 Strip spring for pressure of framing disec . . . .| 22 414 70
217 W ORNERRHBRIEEE . o sl LD A, 30 Item ol R C
28 | Pivot screw for adjusting shutter shaft . . . .| 22 414 47 No. SEEEIDRON ‘ode number|
29 | Phig for locking pivot screw “28” . . . . .| 22 413 88
31 ShoOBENEERHEEERSE - Ve e i e T 13 Y 66 X
[ o LA R N - TE Sl o e R e )
34 Drum-shutter shaft complete with bearing support 3 R'“ O e o R L
ot st UG G SR T SEUGERR e e e
35 | Top sprocket spindle N e e T ‘;' SRR L e [ L o
36 | Wdrm wheel of top sprocket . . . . . . .| 22413 60 2 klf““% LELE o e eyl
37 | Top sprocket spindle complete with bearing support R 22 415 53
agil8orm wheel . | .. .., 01 2EBI3 62 G N R PR B )
38 | wdie whel » 22 414 34 8 | Worm. wheeli KNSRI ... 00 i e oD dTsesd
e S v TR vt LR 9 Q1L thrower{EREIEEREE. -, 0, s L o SulioDegasg(y
10 Bull-bearingd EREREIEEE e o, 0 L o o a0 s g
Fig. 3 11 |Gasker! . MEREBRSE L ] e taaoRag
| ) Flange motor o P G R SR O [ P
|
I o




FP 567

§ 5. PARTS OF THE PAD ROLLERS OF FP 5, FP 6 AND FP 7

PROJECTORS (fig. 5)

l;\?:)n Description Code number|
1 | Serew 22 415 19
2 1 Ornamental screw 22 415 23
3 | Pressure roller 22 265 88
4 | Pad roller frame with pin 22 465 01
5 | Pin with arm and stop . 22 141 13
4 6 | Pressure roller 22 265 88
7 | Screw 22 465 05
8 | Conical nut . 22 414 52

77\
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§ (. PARTS OF THE SPOOL BOXES AND SAFETY FIRE-TRAPS OF
FP 5, FP 6 AND FP 7 PROJECTORS (fig. 6.)

I]l\‘;:: Description Code number|
1 | Pressure spring . 22 452 69
2 | Spool box lock . 22 438 38
B (Stud . ’ 22 452 68
4 | Ring . g 22 415 59
5 | Time se al( lon]y for 5000 fl spool l)oxes) o 22 416 14
6 | Gauze 4 LR ; 22 415 58
7 | Fitting for pllot lamp ; 22 416 66
8 | Spindle of guide roller “9” . . . 22 416 47
9| Guide roller of safety fire-trap “10” . 22 416 45
10 | Safety fire-trap of top spool box . 22 416 30
11 | Torsion spring of fire-trap “12” . 22 430 66
12 | Safety fire-trap of bottom spool box . 22 416 30
13 | Spindle of guide roller “14” . 22 416 47
14 | Guide roller of firetrap “12” 22 416 45
15 | Gauze 22 415 58

16 | Ring . 22 415 59
Bismd .t ¢ 22 452 68
18 | Spool hox lotk : 22 438 38
19 | Pressure spring . 22 452 69
20 | Spindle 22 415 85
BREEriehpin. v oL R o 22 416 44
22 | Disc . 22 415 69
23 | Ball-bearing . 89 181 04
24 | Ballbearing . 89 181 04
25 | Ballbearing . 89 181 04
26 | Ball-bearing . 89 181 04
27 | Pin i 22 416 76
28 | Pressure spring . 22 415 84
29 1 Milled nut 22415 11
31 | Felt dise . 22 415 78
32 | Gear wheels for dmmg the \pmdle b Botiomn npool
box g 22 741 20
33 | Ball-bearing . 22 926 30
34 | Spindle 22 416 41
35 | Ball-bearing . . .| 22 926 30
36 | Coupling spindle for 5000 ft f900 m) spool lmxu 22 415 %4
Coupling spindle for 4000 ft (1300 m) spool boxes . | 22 416 54
37 | Spindle of flange roller “38” . | 22 416 47
38 | Flange roller of firetrap “12” . 22 416 46
39 | Torsion spring of firetrap “10” . 22 430 66
40 | Flange roller of fire-trap “10” . 22 416 46
41 | Spindle of flange roller “40” 22 416 47
42 | Milled nut 24151
43 | Pressure spring . 22 415 84
Wiel Pin . (. 22 416 76
46 | Felt disc . 22 415 18
47 | Ball-bearing . 89 181 04
48 | Ball-bearing . 89 181 04
49 | Dise . 22 415 69
50 | Carrier pin 22 416 44
51 | Spindle . 4 22 415 61
52 | Milled screw . 07 743 08

{
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ORDERING NUMBERS OF THE PRINCIPAL SPARE

PARTS OF TYPE 3837 SOUND-HEAD

|
When ordering spare parts, please always mention: !
1. the type and model number of the sound-head; |
2. the serial number of the sound-head. |
These numbers are indicated on the plate at the front of the soum[fhea(l,
underneath the sound-drum. |

|

QROFORC

ofefelofeccerlos

Code or type number { Code or type number
Ltem Descripti = s Ttem i
No. scription 3837/00 | 3837/30 | 3837/10 | 3837/20 K. Description | 3837/00 | 3837/30 | 3837/10 | 3837/20
3837/01 | 3837/31 | 3837/11 | 3837/21 3837/01 | 3837/31 | 3837/11 | 3837/21
]
1 | photo-cell cable, length 1.20 m | 8615/00 | 8615/00 | 8615/00 | 8615/00 25 | condenser lens for normal track
s e . 2— m |8615/05 |8615/05 |8615/05 [8615/05 reproduction ') . . 22439 36 | 22 439 36 | 22 439 36 | 22439 36
Gy e . 250 m | 861510 |8615/10 | 8615/10 [8615/10 or [
S e »  3.— m |8615/20 |8615/20 |8615/20 |8615/20 condenser lens for “duAl track”
gl s 4— m | 8615/30 | 8615/30 | 8615/30 | 8615/30 reproduction 2) 2243975 | 2243975 | 2243975 | 22439 75
2 | photo-cell ! 3533 3533 3533 3533 26 | screen with slit . 2243935 | 2243935 | 2243935 | 2243935
3 | photo-cell holder 25161 32 [ 2516132 [ 25161 32 [ 25 161 32 27 | mirror . 22439 21 [ 22 439 21 | 22 466 34 | 22 466 34
4 | ballbearing of sound shaft 8918106 | 89 181 06 | 89 181 06 | 89 181 06 28 phu- \prmg for rmng mirror
5 | sound shaft g 22439 26 | 22 46648 | 22 439 26 [ 22 466 48 22 439 50 | 22 439 50 | 22 439 50 | 22 439 50
6 | steel washer 2241499 | 22414 99 | 22 414 99 [ 22 414 99 29 ad,umng pin 22439 23 | 2243923 | 2243923 | 22439 23
7 hpm,l spring for pressure roller 30 | ballbearing of the sound shaft |89 18106 | 8918106 | 89 18106 | 89 18106
22413 24 | 2241324 | 22413 25 | 22413 25 31 | observation window | . 2243917 | 2243917 | 2243917 [ 2243917
8 h»wr with pressure roller “10” [ 22439 08 | 22439 08 | 2246631 | 22 466 31 32 | microscope lens } 22 439 32 | 22439 32 [ 22 439 32 | 22 439 32
9 | adjusting screw with milled knob [ 22 439 10 | 2243910 | 22 43910 | 22 439 10 33 | adjusting pin . | . | 22439 23 | 22439 23 [ 2243923 | 22439 23
10 sure roller . 2244311 | 2244311 | 2244311 22443 11 34 | light-focusing system, cpmplete
11 | ballbearing of pressure roller with glass rod and lenses 22439 27 | 22439 27 | 22439 27 | 22 439 27
“0” . . . . . . .[8918099 | 8918099 | 8918099 |89 180 99 44 | guide roller . i 22 265 95 | 22 265 95 | 22 265 95 | 22 265 95
12 | ballbearing of pressure roller 45 | shaft of guide roller “447 . 2244312 [ 2244312 [ 2244312 | 22443 12
4107 S S 89180 99 | 89 180 99 | 89 180 99 [ 89 180 99 46 | ornamental screw of buide rol-
13 | shaft of pressure roller “10” 2243912 [ 2243912 | 2243912 | 2243912 ler “44” ! . | 2243953 | 2243953 | 2243953 | 22439 53
14 | ornamental screw of pressure 47 | cover with contact spripg . 2243883 | 2243883 | 2243883 | 2243883
roller “10” e 22439 53 | 22439 53 | 22 439 53 | 2243953 48 | exciter lamp 6V, 148 A 3874 3874 3874 3874
15 | guide roller . . 22439 07 [ 22439 07 | 22439 07 | 22439 07 or
16 | shaft of guide roller “15” . 2244312 | 2244312 | 2244312 | 2244312 exciter lamp 5V, 4.0 A| 51 G| 7251¢ | 7251.C 125G
17 | ornamental screw of guide rol- 49 | exciter lamp holde r, (nmpluc 23 705 06 | 23 705 06 | 23 705 06 | 23 705 06
IR 150 S 22415 23 | 22 415 23 [ 22415 23 | 22415 23
18 | silencer 8317/00 [ 8317/00 | 8317/10 |8317/10
19 | guide roller . i 2243907 | 2243907 | 2243907 [ 22439 07 2
20 | shaft of guide roller “19” . 2244315 | 2244315 | 2244315 | 22 44315 | »
21 | ornamental screw of guide rol- |
Iec 1on7 . . . |2241523 | 2241523 | 22415 23 | 22415 23 |
22 | guide roller . ; 22 265 95 | 22 265 95 | 22 265 95 | 22 265 95
23 | shaft of guide roller “22” . 2244315 [ 2244315 | 2244315 | 2244315
24 | ornamental screw of guide rol- |
Tec“227" 22439 53 | 2243953 | 22 439 53 | 22 439 53
|

@O @ @ @ @ @E®@
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Fig. 1

Exclusively for models Nos. (00, [10, [20 and [30.

%) Exclusively for models Nos. (01,

/11, [21 and /31
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AB SOUND-HEAD TYPE 3837

CONTENTS
1 General description e v dailian o e LG AB.A %
( A I Counstructional details. . . . . . S Rhy et Lo AB.B 3837
IS Applications i e 8 Letids siei il Gl n i el i AB.C
§ 1. Normal projection with FP5 and FP 6 pro-
T et S e R SR S Hh 1

§ 2. Normal projection as an m(orpordted sound-
head of the FP 7 projector .

§ 3. Rear projection with FP 5 and FP 6 projectors 1

§ 4. Universal model for adaptation to projectors
of various makes: &0 hee it S 1

IV . Adjnstment ‘and checkiug: . (. LG Ll 2t AR

1. The lateral adjustment of the sound-track . . il )
2. The adjustment of the pressure roller .
3

won won won

Checking the smooth running of the sound-

drum and of the pressure roller . . . . 4
§ 4. The adjustment of the optical system . . . 5
§ 5. Checking the uniform light distribution on the
observarton®aereeni . Do SR R OTHIRE | s 6
Y Removing and replacing the various parts . . . . ABE |

The pressure roller and the guide rollers .
The sound-drum and the flywheel

The optical parts

The photocell housing thh phom(ell ldb](

won won Lon ton ton
Gl op W D
1 U R

The holder of the exciter lamp .

VI  Proposal for stock S e e o e T R e

§ 1. Proposal for a small siock of spare parts for

type 3837 sound-head . . . L 1
§ 2. Proposal for a larger stock of spare parts for
type 8837 sonnd-headi . L wi e el e 1

VII Order numbers of the prmclpal spare palts of |
type 3837 sound-head . . S ARG



I GENERAL DESCRIPTION

When designing the new type 3837 sound-head (fig. 1) Philips considered
that, besides good reproduction and easy adaptability to the various types
of projectors, the apparatus would have to be suitable for future developments
in recording and reproduction technique.

In this connection we are thinking of “stereophonic” and “push-pull”
reproduction, boith known under the name of “dualtrack” reproduction,
which, as soon as introduced in practice, will greatly improve sound quality.
Philips have taken care that a slight modification permits of adapting
type 3837 sound-head to these two systems. Moreover, this sound-head is
provided with a separate device for checking the adjustment of the sound-
track with respect to the scanning slit.

This elegant sound-head has a modern shape. Its appearance is further
enhanced by the fact that the cables for the exciter lamp and the photo-cell
are inside the sound-head and hence invisible from outside. k

The principal features of the sound-head are:

1. Execellent sound reproduction

Type 3837 sound-head is provided with a rotary sound-drum which is
driven by the film. To obtain a sufficient contact between the film and
the sound-drum, guide rollers have been provided which ensure that the
film lies over a large angle on the periphery of the sound-drum. The
starting time of the sound-drum is only about 3.5 seconds.

2. Effective sound scanning

With the aid of a condenser system and a glass rod a light spot of great
uniformity and brightness is projected onto the sound-track of the film.
The strongly illuminated sound-track is enlarged about 12.5 times by

means of a microscope lens and projected onto a screen with slit. Directly

behind this slit is a condenser lens which concentrates the light on a

highly sensitive photo-cell.

The advantages of this system are:

a. It possesses a very uniform light distribution, as the glass rod projects
the light diffusely onto the film.

b. It guarantees a great sensitivity of the sound scanning system.

c. It offers the possibility of checking accurately the lateral displacement

and the correct image of the sound-track as well as the uniformity of

light distribution. The 12.5 times enlarged image of the sound-track

can be observed through an observation window.

It is technically the most suitable solution for “dual-track” reproduction.

The stress on the film required for driving the sound-drum is so small

that the film between the bottom sprocket of the projector and the

sound-drum forms a slack resilient loop which attenuates all the small

shocks likely to be caused by the bottom sprocket and the bottom

{riction.

=

o

3. “Dual-track” reproduction

With this system the scanning light-beam is divided directly behind the
slit into two halves by mieans of two lenses; each half falls onto one of the
two photo-cells.

.

Simple manipulation

Threading of the film is very simple. The knobs of the guide rollers are
streamlined, so that the film slides easily between the rollers; it is suffi-
cient to open the pressure roller. This roller is spring-loaded and cannot
accidentally remain in an open position.

. Shifting of the film with respect to the scanning slit

As in practice the sound-track is not printed always at the correct place,
it must be possible to shift the film and the scanning slit with respect to
each other. This is effected by means of an adjusting serew with knurled
knob. by which the pressure roller and consequently also the film can be
shifted in a lateral direction with respect to the sound-drum.

This possibility of adjustment is of the greatest importance, especially with
“dual-track” reproduction.

. Accurate checking of the lateral displacement of the sound-track

Through an observation window the above-mentioned displacement is
visible on a screen provided in the path of the light-beam.

. Instant replacement of the pre-focused exciter lamp and of the

photo-cell

The exciter lamp can be removed after opening a lid. This lamp is
provided with a centering flange so that it is automatically focused.

The photo-cell can be replaced after removing the cap at the rear; this
cap is fixed with only one knurled nut.

. Easy adaptation to practically any projector

The diameter of the sound-drum is only small, so that the dimensions of
the flywheel and consequently also those of the entire sound-head could be
kept so small that the apparatus can be adapted to practically all makes of
projectors.
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I CONSTRUCTIONAL DETAILS

lamp “67”, two condenser
lenses “65” and “66” and the
glass rod “64”. It projects a
light spot of great brightness
and uniformity onto the sound-
track.

The microscope lens “61”
specially corrected for the
projection of the sound-track,
projecting an approximately
12.5 times enlarged image of
the sound-track onto the white
sereen “66”, via mirror “60”;
this image can be checked
through observation window
“9”, In the middle of the

e

The principal dimensions are indicated in fig. 1. The sound-head (fig. 2) is

provided with a rotary sound-drum
“27” with flywheel “45”. Pressure rol-
ler “12” which, like the sound-drum,
runs on high-precision ball-bearings,
ensures a perfect contact between
the sound-drum and the film, so
that the film forms one entity with
the sound-drum — and consequently
also with the flywheel — at the place
where the sound is scanned. The pres-
sure roller, which has to be lifted for
threading the film, cannot remain
in its open position; therefore it is
not possible to forget to close it.

After, having passed the sound-drum
the film runs over guide roller “32”.
The optical system (see also figs 3
and 4) for scanning the sound con-

sists of two parts, viz.:

1. The light-focusing system, which

consists of the pre-focused exciter

%

@

e e

S R ey

43777

Fig. 4.

screen is the narrow scanning slit.
The light rays passing through this
slit are concentrated by condenser
“57” and conducted to photocell
“35”, which is situated under cap
=387

In model No. 3837/01 (fig. 4),
which is suitable for normal as
well as dualtrack reproduction,
there are two condensers “71” and
“72” behind the slit. Moreover,
this sound-head is provided with
two photo-cells “73” and “74”. The
light emanating from the left-hand
sound-track and falling through
the lefthand part of the slit is
thrown onto the top photocell by
means of the left-hand condenser.

In the same way the light emanating from the right-hand sound-track and
passing through the right-hand part of the slit is thrown onto the bottom
photocell by means of the right-hand condenser.



III APPLICATIONS N
odel No.
§ 1. NORMAL PROJECTION WITH FP 5 AND FP 6 PROJECTORS poan Position of the ~ centre
Type 3837 sound-head is readily suitable for normal projection with Type of e sound-head Type % line of film
FP 5 and FP 6 projectors, viz. model No. 3837/00 for normal sound-track projector 20 with respect to | No. Nor- |“Dual- e et line
reproduction and model No. 3837/01 for “dual-track” reproduction. projection fhe Drojbeies mal [ track”| " o R
§ 2. NORMAL PROJECTION AS AN INCORPORATED SOUND-HEAD il bl
OF THE FP 7 PROJECTOR 4 >
The sound-head which is incorporated in the FP 7 projector is of exactly % %
( the same construction as type 3837 sound-head and can be supplied for (
normal track as well as for “dual-track” reproduction. 3837 3837
The type num})er'of !he FP 7 projector with inco!‘porated' sot.md-head for [ right-hand| front Behind 3837 00 01
normal reproduction is No. 8670, that of the projector with incorporated foii Lt 5 bef 3837 00 01
sound-head for “dual-track” reproduction No. 8672. AR TeEs 53
§ 3. REAR PROJECTION WITH FP 5 AND FP 6 PROJECTORS
A special model of type 3837 sound-head can be supplied for rear pro-
jection with FP 5 and FP 6 projectors, viz. type 3837/30 for normal track
and type 3837/31 for “dual-track” reproduction.
§ 4. UNIVERSAL MODEL FOR ADAPTATION TO PROJECTORS OF g
VARIOUS MAKES right-hand] front before 3837 10 11
Type 3837 sound-head, complete with silencer, can be supplied for left-hand rear behind 3837 10 11
adaptation to a large number of projectors of foreign make. A choice
can be made from the following models.
LU L & a
right-hand| rear before 3837 20 21
left-hand front behind 3837 20 21
right-hand| rear behind 3837 30 8l
left-hand front before 3837 30 31




IV ADJUSTMENT AND CHECKING

(See page AB.B, fig. 2)

§ 1. THE LATERAL ADJUSTMENT OF THE SOUND-TRACK

For obtaining the correct position of the film, it can be shifted in a
lateral position, during the performance, by turning adjusting screw “11”
with milled knob, which is marked with a cross. For this purpose the
ends and the middle of the scanning slit are distinctly marked on ihe
screen. This adjustment is very important for films of which the sound-
track has not been printed at the correct place, and especially for “dual-
track” recordings where two separate sound-tracks are situated beside
each other.

For “dual-track” reproduction the adjustment must be such that the

centre mark is situated exactly in the middle between the two sound-tracks.

If necessary, the loosening or fastening of screw “11” can be made
casier or harder by turning screw “10”, thereby pressing a small leather
piece onto the thread of secrew “117.

§ 2. THE ADJUSTMENT OF THE PRESSURE ROLLER

For perfect working of the pressure roller it is necessary to make two
adjustments, viz.:

adjustment of the pressure of the roller on the sound-drum and
adjustment of the correct position of the roller with respect to the
sound-drum.

1. Adjustment of the pressure of the roller on the sound-drum
The time it takes the sound-drum to attain its normal number of
revolutions after starting is determined by the pressure of roller “12”
on the sound-drum *“27”. This time is 31 seconds for a pressure of
1.1—1.3 lbs (500—600 g). The pressure can be adjusted by turning
milled ring “2”, after loosening screw “1”; it must not exceed
1.3 lbs (600 g) and can be measured by means of a spring balance,
the hook of which is fastened to the pressure roller. If the pressure
is too great, the film will be damaged during starting.

2. Adjustment of the correct position of the roller with respect to
the sound-drum
If the axis of the pressure roller were exactly parallel to that of the
sound-drum, the running film would have a lateral movement be-
tween the flanges of the pressure roller. In order to prevent this,
the axis of the pressure roller is not parallel to that of the sound-
drum but such that, reckoned from the parallel position and seen
from the operating side of the projector, the end of the pressure
roller shaft protruding at the front is situated 0.00275”” (0.07 mm)
higher and 0.004”” (0.1 mm) to the right.1)
Consequently the film is always touching the front flange of the
pressure roller and all lateral movement, including that at the place
of sound scanning, is avoided. This is of the utmost importance,
especially for “dual-track” reproduction.

The correct position of the pressure roller is adjusted
in the factory before the sound-heads are delivered.

The adjustment is made and checked as follows:

a. Adjustment and checking of the oblique position, 0.00275"
(0.07 mm) upwards!)
Carefully bend slightly the shaft of the pressure roller with the aid
of a brass tube with an inner diameter of 0.23622” (6 mm).
This tube has to be pushed over the entire length of the shaft.
The correct position is checked by interposing a piece of paper
— thickness 0.00275”” (0.07 mm) — between the running surfaces of
the pressure roller and the sound-drum. It must be possible to move
the paper strip freely, whereas two such strips should be held tightly
between the pressure roller and the sound-drum.

b. Adjustment and checking of the oblique position 0.004"
(0.1 mm) to the right!)
The oblique position to the right is also obtained by bending the
shaft of the pressure roller with the aid of the brass tube. The correct
position is checked by removing the pressure roller and roller “14”
and measuring the distance over their spindles with a sliding rule.

1) This applies to the normal right-hand sound-heads Nos. 3837/00 and |01, as well as to FP 7 pro-
jectors.




If for instance at the rear a distance of 1.328”” is measured, then the

distance at the front must be 1.328” — 0.004”’.

Of course these adjustments should only be made by technicians.

The oblique position for the other models is indicated in the table below:

Model No. Oblique position
3837/00 and /01 0.00275”” upwards, 0.004”” to the right
3837/10 and /11 0.00275" S DA R
( 3837/20 and /21 0.00275” downwards, 0.004” ., . right
3837/30 and /31 0.00275” e el

§ 3. CHECKING THE SMOOTH RUNNING OF THE SOUND-DRUM
AND OF THE PRESSURE ROLLER

After the film has passed through the apparatus. the sound-drum and the
pressure roller should run for at least 40 seconds and at the most
80 seconds. If they come to a standstill earlier, the sound-drum and/or
the pressure roller are not running sufficiently smoothly, which may
cause hoarseness in the sound. It must then be ascertained whether it is
the sound-drum or the pressure roller that is running too heavily.

1. The sound-drum with flywheel is checked by repeating the

above test, but with the pressure roller lifted from the sound-drum.

If the sound-drum continues to run longer than 2 minutes it is in

order and the fault lies in a heavily running pressure roller.

If, on the other hand, the sound-drum comes to a standstill within

2 minutes this may be caused by:

a. the flywheel being braked by cable “44” of the exciter lamp, due
to this cable not being drawn sufficiently tight up against the
inner wall of the sound-head housing;

b. dirt having accumulated between the groove in the sound-drum
and the optical system for illumination;

c. a clogged up ball-bearing. For cleaning see page AB.E-4.

2. Heavy running of the pressure roller may be caused by:
a. a clogged up ball-bearing. For removing, cleaning and readjusting
see page AB.E-1;
b. the axial play being too small. To ensure light running, the pressure
roller must have a slight but perceptible axial play, which can be

adjusted by shifting ring “21”, after loosening the two screws
S190iand! #2014



. THE ADJUSTMENT OF THE OPTICAL SYSTEM

The optical system is adjusted by means of two fine adjustments, viz.:

a. the focusing device of the microscope lens;

b. the adjustment of the slit so that it is exactly perpendicular to the
direction of movement of the film, as visible on the observation
screen.

Both adjustments are made by turning the eccentrical adjusting pins

“26” and “23”, which are secured with screws “25” and “22”.

In the factory these adjustments are made by running a special frequency

film, whilst a substitute resistance and an A.C. voltmeter, which is

independent of the frequency, are connected to the output terminals
of the amplifier. The two adjustments are made independently of each

other, until a maximum reading on the voltmeter is obtained at a

frequency of 6000 and 9000 c¢/s. When adjusting the tube “59” with

pin “23” care has to be taken to see that a maximum reading is
obtained in two positions.

For good working it is important to choose the position in which

the tube with slit plate is as close to the mirror as possible.

Of course, the optical system must be adjusted exclusively by Philips

technicians and only when absolutely necessary. This is the case:

1. after replacement of the tube “59” or part of it;

2. after replacement or removal of mirror holder “6” or mirror “60”;

3. after replacement of microscope lens “61”.

If necessary, the above adjustments can also be made by ear. When doing

this, while the film is running,

a. the focusing of the microscope lens should be such that the film
hiss is as strong as possible; it is recommendable to use for this
purpose a siightly scratched film;

b. the tube “59” should be adjusted so that with speech reproduction
the sibilants are as strong as possible; for this purpose it is best to
use a good film with speech;

c. the adjustment under a. should be repeated.

However, such an emergency adjustment has to be revised as soon as

possible according to the correct method by a Philips technician.
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§ 5. CHECKING THE UNIFORM LIGHT DISTRIBUTION ON THE

OBSERVATION SCREEN

A uniform light spot must be visible on the observation screen when the
exciter lamp is burning and no film is threaded in the apparatus.
Dark spots are mostly caused by film dirt deposited at the end of the
glass rod in the holder of the light-focusing system. This film dirt must
be removed but only with a soft brush. If dark spots are then still
visible, remove the holder of the light-focusing system (see page AB.E-3)
and examine the front surface of the glass rod under a magnifying
glass. If this surface is found to be damaged, the entire holder of the
light-focusing system, Code No. 22 439 27, which contains the glass
rod and two condenser lenses, must be replaced.

When re-mounting see that the slit in the sound-drum is perfectly clean.
Moreover, care should be taken that adjusting screw “13” goes into the
groove in the holder provided for this purpose. Then make the distance
between the film and the front of the holder exactly 0.02”” (0.5mm).
This measure must be strictly maintained; if it is less, the film might
be damaged.

After replacing the holder of the light-focusing system, the microscope
lens “61” and tube “59” need not be re-adjusted.

If, after the optical system for illumination has been thoroughly cleaned
and well adjusted, there are still dark spots visible, then the microscope
lens “61” and mirror “60” have to be rémoved and examined.

When removing the mirror, take care not to touch
its surface in any way, as this might damage the
mirror so badly as to make it useless.

One of the microscope lenses may also be damaged.

The surface of the mirror must of course be perfectly clean.

It is absolutely necessary to re-adjust the optical system (see page
AB.D-5) after the microscope lens and/or the mirror have been removed.
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V REMOVING AND REPLACING THE
VARIOUS PARTS

§ 1. THE PRESSURE ROLLER AND THE GUIDE ROLLERS

i

Pressure roller “12”

This roller can be removed after loosening the ornamental screw.
When drawing the pressure roller from its shaft be careful with the
two ball-bearings, which come off with this roller. If necessary flush
out these ball-bearings with clean petrol and then lubricate with a
few drops of cardan oil.

Pressure roller “12” complete with lever

After screw “1” has been unscrewed, it is possible to remove succes-
sively milled ring “2”, spiral spring “3” and lever “18” with pressure
roller “12” and steel washer “15”.

When replacing these parts, lubricate the fulerum point of the lever
with cardan oil. Moreover, re-adjust the pressure of the pressure roller

on the film to 500—600 g (see page AB.D-2).
Small guide roller “14” and large guide roller “32”

g :
These rollers can be drawn off their spindles after loosening the
respective ornamental screws.

W

3837

3837

§ 2. THE SOUND-DRUM AND THE FLY WHEEL

To remove this part the entire sound-head has to be taken from the
inclinable mounting table. Then remove the holder of the optical system
“15” and the entire photo-cell housing “41” and put a piece of wood
between the lever of the pressure roller and the casting of the sound-
head, so that later on, when removing the sound-drum, it is not ham-
pered by the spring-loaded pressure roller. The conical pin “43” is then
very carefully tapped out of the flywheel and the shaft. After that
the sound-head is held in a bench-vise with the sound-drum downwards,
after which the sound-drum can be pulled carefully downwards. Then
flywheel “45”, washer “46” and the top ball-bearing “42” can be
removed.

The bottom hall-hearing “68” can he taken out after removing one of
the spring rings “62” or “63” between which this bearing is held.
The simplest way to remove and re-fit the spring rings is to use
round-nosed pliers with thin jaws.

Mounting is done in the reverse order; it is very important that the
sound-head should again be held in a bench-vise with its shaft vertical.
Before mounting, the ball-bearings have to be rinsed in very clean and
d‘ust-frele spindle oil; this oil remains in the ball-bearings as lubrica-
ting oil.

Mounting has to be done in a dustfree room.

The correct mounting of sound-drum and flywheel can be tested hy
turning the sound-shaft while holding the entire sound-head in both
hands in its normal position. No shocks whatsoever should then be
felt. For testing the smooth running of the sound-drum see page AB.D-4.



. THE OPTICAL PARTS

The holder for the light-focusing system “15” can be pushed back-
wards after removing exciter lamp “67” and loosening screw “13”.
One is strongly advised against taking the holder itself to pieces
as special tools are required for this purpose (for mounting and adjusting
see page AB.D-6).

The mirror holder with observation window “6” can be removed after
unscrewing the three screws “77, “8” and “24”. The observation window
“9” can be unscrewed by hand. If the mirror holder is made of “Philite”,
this window is fixed by means of a resilient ring. Mirror “60” is removed
hy unscrewing the two screws “16” and “17” or “33” and “34”.

Never touch the mirror surface as this might
irreparably damage it.

Microscope lens “61” and tube “59” with slit plate can be removed after
taking out the mirror holder, loosening screws “25” or “22” and removing
adjusting pin “26” or “23” respectively. Of course this is only done in
case of absolute necessity, as after re-mounting the adjustments mentioned
on page AB.D-6 have to be made again.

When mounting, no grease or oil should be used, so as to prevent the
lenses from becoming greasy in course of time.

Slit-plate “50” and lens “57” can be removed from the tube “59” after
unscrewing the two screws “49” and “52” or “51” and “53”. After re-
mounting, see with a microscope or a magnifying glass whether slit “50”
is absolutely free from dust and dirt. Of course, lens ”57” should be
carefully cleaned.

§ 4. THE PHOTOCELL HOUSING WITH PHOTOCELL CABLE

The cap “38” and the photocell can be removed after unscrewing the
milled nut “39”.

The photocell housing can be removed after unscrewing the three
screws “36”, “37” and “40”.

Care should be taken that no dust can penetrate into
the rear ball-bearing while the assembly is removed.

41 1 2

Fig. 1

The photocell cable is fixed to the photocell housing with two braces
“y” “o”

1 andi @2

The connections to the photocell holder have to be made as indicated
in fig. 1, using resin as a flux; fluxes which are not free from acid
cause a crackling sound.

The wire marked «z> in fig. 1 is provided with a red rubber collar,
the wire marked <40 with a black one.



§ 5. THE HOLDER OF THE EXCITER LAMP

The holder of the exciter lamp can be removed after unscrewing the
two screws “69” and “70” and disconnecting the electrical connections
at the bottom of the holder.




VI PROPOSAL FOR STOCK

It is recommended to keep the following spare parts in stock in every
cinema, so that in case of need any damaged or worn out parts can be
replaced immediately.

Below suggestions are given for a small and a larger stock.

§ 1. PROPOSAL FOR A SMALL STOCK OF SPARE PARTS FOR
TYPE 3837 SOUND-HEAD

Quantity Description Code or
type number

4 exciterlampsiid i e SR e 3874
abt. 6 V, 1.48 A)

or
725110
(abt. 5 V, 4.0 A)

1 photocell % R PRy e i 3533

§ 2. PROPOSAL FOR A LARGER STOCK OF SPARE PARTS FOR
TYPE 3837 SOUND-HEAD

In addition to the parts listed above:

Quantity Description Code or
type number
il light-focusing system, complete with
glasslirodiiand:lenses! o iaihaten ity & - 22 439 27
1§ (el oty i e R N s e 22 439 21
il mienoEcope lens @ R R IR L 22 439 32
1 spiral spring for pressure roller . . 22 413 24
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