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CONSTRUCTION OF THE PHILIPS "ALL PURPOSE" PROJECTOR
DPTO
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INTRODUCTION

The successful demonstration of the Todd-A.0, system on the 15th of

Uctober 1954 concluded a long period of laborious research and
experiments,

At tke beginning, normal 35 mm projectors modified for +hre purnose

were used for the experiments. Soon it was found, however, that these
modified 35 mm projectors — although usable for the experiments - were
by no means suitable for normal use. The Cinemé Department of the
“hilips Vorks in Eindhoven (Hetherlan&s) were therefore asked to
develop a special rrojector which hed to be suitable for running 70 mm
films with magretic scund tracks and which after replacement of some
eacily removable parts could be made suitable rapidly for the reprcduc—

tion of 35 mm films with optical sound track and of CinemaScope films
with four magnetic sound tracks.

It will be obvious that for the projection of 7C mm films the projector
must satisfy specizl demands.

DRIVING LECHANTSH

For the projection of 70 ma films the driving mechanism has to ﬁe much

beavier than for normal 35 mm films, since:

1. 70 mmn films have a much greater ma§§ than 35 mm films; not only are
these films twice as wide but also the picture frames on 70 mm films
are higher: there are five perforations per frame instead of the

usual four.

2. The speed of 70 mm films is 30 frames/sec instead of 24 frames/sec.

The dfiving mechanism of the Philips DPTO projecter is housed in an

0il-tight casing (FPhoto II), closed hermetically by means of a large
cover, which protects it completely against dust. The cover is fixed
with five scraws only and can therefore easily be removed for inspec—
tion of the mechanism and simpiy be re-fitted. The driving mechanism

itself is very sturdy and at the same time very simple thus perfectly
reliable.

Like in the well-known Philips FP] projector, all the sprockets, the
intermittent mechanism, the shutter ard the take-up spool are driven by
a sturdy vertical main shaft. In the TF]O projector this shaft is driven
by a horizontal shaft, which also drives the spur-gear oil pump which

is located at the bottom of the projector housing and hence is always

below the oil level., All the gear-wheel transmissions and bearings
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are abundantly lubricated via an oil conduit with tappings.

The horizontal driving shaft is coupled directly to the driving motor
for a speed of 30 frames/sec and it is coupled via a gesar-wheel trans-

mission to a second motor for a speed of 24 frames/sec.

The use of separate synchronous motors greatly facilitates change—bver
from one speed to the other - simply by means of a selector switch -
and it has the advantage over a speed-change gear-box that the construc-

tion is simpler and therefore more reliable.

INTERMITTENT MECHANTSM

The intermittent mechanism of a projector for 70 mm films has a heavy
O -(@ task to fulfil. In principle, the intermitteni mechanism of the TFP70
projector equals that of normal 35 mm mechanisms, but it is of much more
robust cons{ruction. However, to keep the acceleration forces and there-
fore wear of the mechanism as low as possible, it is of the utmost
importance that the Haltese cross and the intermittent sprocket are
light. As the sprocket has to be longer and of greater diameter than a
normal intermittent sprocket, it was not so easy to find a good solution

for this problem.

Aluminium wa3 the most obvioué material, since it is light in weight,
but it is also soft and therefore not suitable for the manufacture of
sprockets. After many experiments, a special method was found for hard—
ening the surface of the aluminium and a life test proved that the thus
. (@ treated aluminium sprockets could effectively stand comparison with
chromium-nickel sprockets.

Since aluminium has furthermore the great advantage that it is anti-

magnetic, it was also used for the manufacture of the other sprockets.

PICTURE GATE
The larger size of the picture frames entails also a different construc-
tion of the picture gate. The steadiness of the picture on the screen
depends to a great extent on the way in which the film stops in thé‘gate
ufter the intermittent sprocket has moved it over the disfaﬁoe of one
frame. Due to the greater weight of the film, the anormal construction
(a flat runrer plate and resilientlgreésure ska‘tes) is inadeguate to

obtaia sufficient braking power.

For a good definition it is furthermore necessary that the distance

between the film in the gate -and the projection lens does not vary.
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Yaen a flat gate is used, 70 mm film is liable to bend in a transverse
dipection and this cannot be remedied. For this reason, the DPJO projec-
+or is equipped with a curve@ runner plate (Photo III). The slight bend
in a longitudinal directicn gives the fiim a greater stiffness in
transvers? direotion. The concave side of the runner plate faces tne

lens.

It is i:possiblé tn use ncrmal pressure skates with a curved runner -
plate. The pressure skates have therefore been replaced by thin steel
striﬁg which are fixei to 2 hinged plate. The pressure in the gaie can

be adjusted by slightly tightening or slackening these strips.

Apart from the smaller distance between the running fases of the plate
and the smaller aperture, the consiruction for 35 .m projection is just

the same as that for 70 mm projection (see Photo V).

The hinged plate faces the shutter and has to be pushed aside for
threading the £ilm. This formed another proolem for the designer, since
the shutter is placed close behind the gate. This problem was success-

fully overcome by designing a construction in such a way that the knob

for pushing aside the plate (Photo III, round knob at the left) can
only be operated when the shutter is in such a rosition that the plate
an pass freely, whilst it is furthermore impossible to start the

projéctor when the plate is.pushed agide.

SHUTTER
The DP?O projector is equipped with f. one-blade conical shutter with a
very large diameter. At a film speed of 30 frames/seo the shutter

rotates £t a speed of 360C r.p.m. and at a film speed of 24 frames/sec
at a speed of 2800 r.p.m.

-

Thig type of shutter has been chosen for the following reasons:

The Todd-A.O, system is intended in the firsi place for the projection
of very large npictures. Loss of light therefore must be avoided as much
as possible. Tne large cross—seotlon of the light beam (the image of
the crater must cover the mask of 51 x 22 mm) makes 1t impossible to
use a drum shutter wanich is emlnently suitable for projection of normal
films. The conical shutter nsan be mounted close behind the mask, so
that it intercepts the light beam where it is narrowest. This in
conjunction with the large diameter and the high speed guarantees for

this type of projector the smallest possible angle of interception and

the highest efficiency.
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COCLING

The high light intensity and the great heat it generates require power—
ful and efficient cooling of both the £ilm and the projector. For tris
reason, the platie on which the pressure strips are mounted is water—
cooled and hence the film gate, the projector mechanism and the edges
of the film remain perfectly cool. ¥Watex cooliﬁg,‘efficient as it may
be, is not sufficient and it may even give a negative result. The image
area on the film becomes very hot and as the difference in témperature
between the image area and the rest of the film increases, the risk

of buckling increases too.

As the image area of the film can only be cooled by air, the shutter of
QT the DP70 projector has been conétructed as a powerful fan which sucks

in the cold air from the rear of the projector and blows it against the
film in the gate. ‘

LENS HOLDER
The Todd-A.0. system requires a very large optical system. The size of
this system determines that of the lens holder. The lens is focused bj
means of the knob underneath the carriage (Paoto I) over which the
entire lens holder slides during focusing; this adjustment is free of
any play.
Special attention has been paid to the precision of this adjustment,
since either a too fine or a tooc coarse adjustment may render focusing
difficult.

Sleeves with different inner diameter can be mounted into the lens

holder to fit the lenses necessary for the different projection systems.
For the projection of 35 mm films the optical axis is shifted over the
required distance by pushing the little knob in the slit of the lens
holder over the whole length backwards through this slit.

SOUNDHEADS
The soundhead for scanning of magnetic sound tracks is lccated in the
top part of the projector %o the right. Either a scanning head for
?O mm £ilms or a scanning heaé for CinemaScope films can be placed on
the two guide 'pins at the top of the two rotating sound drums
(Photo III) of anti-magnetic material.

Tke two flywheels on the shafts of the sound drums are shown in
Photo II (at the top to the left),

The guide rollers of the soundhead and 211 other guide and pad rollers
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which are in contact with the magnetic soundtracks are made of nylon,

The soundhead forus one unit whick can be removed after loosening four
SCTEWS,

The path of a normal film through the projector and the optical sound-
head is shown irn Photo IV, Tais soundhead is located at the bottom to
the left; it forms alsc one easily ramovable unit,

One of the most important caaracteristics of this soundhezd is thet in
the scanning system a 13.5 time enlarged picture of the sound track is
projected on to the scanning sljt. This picture is visible through an
observation window, so that the position of the sound track with
respect to the slit can easily be adjusted by the projeciionist, The
é%’ .g' same sysfem is alsn used in the normal Philips projectors.

3POOL BCXES
As the size of the fila is larger and the film speed is higher than
for normal projection, the spool Loxes of the DP7C projector are much
larger than the normal spool boxes; they are suiteble for 950 m

(3100 £t) of 70 mm filum which corrssponds to a projection time of
22 minutes.

The spools are much heavier than the ncrmal 35 mm spools and therefore
it was not pessible to use the standard 3/8" Spool shafts; {he spool
shaf'ts of the DP70 projector have a diameter of 1/2",

Both spool boxes are provided with adjustable friction devices, The

@ | @ upper spool box is illuminated and equipped with time scales for the
: projection of both 70 and 35 mm films.

The rollers in the fire iraps have a large diameter so that even warped
films are passed through without risk of damage,

LIGHT SOURCE

The shape of the projector and of fhe mounting table are such that any
light source can be used, provided that its optical properties match

the image size,
CARTS FOR MODIFYING THE PROJECTOR

As, for the time being, it is not to be expected that a'given theatre
will only show 70 mm films, it is necessary that: the projectors can
also be made suitable for running 25 mm films,

The DPTO projector is undoubtedly most universal in this respect: any
actually known film system can be shown with this projector.
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Tha parts which have to be substituted cr added for the projection of
35 mm filus are shown in Photc V. The modification takes only ten
minutes, The mask of the gate for 35 mm films can be rerlaced in a few

seconds by that for CinemaScope films or by a wide-screen rask. A1l

the sprockets used in this projector and the Tolleps of the first traps

ar= universal and need not be replaced. Each sprocket is provided with '

two sets of teeth, one uat spaced for 70 mm film and the other spaced
for 35 mm f£ilm which are loczted between the oufer or 7C mm set of
toeth. The outer flanges of ihe irtermittent sprocket have 20 teeth
and the inner flanges 16 teeth: for the other sprockets the number of

teeth is 30 and 24 respectively. The teeth have <the required shape
for CinemaScope film.

The motors cen be coupled in a simple way with an interlock motor for
showing imege films with separate sound film and for 3-D projection
according to the twin-film system.

Summarising it can be said that the DP7O projector is suitable for:

1. 70 mm film provided with any rumver of magnetic sound tracks.

2. 70 mm film with separste sound film.

3. CinemaScone film provided with four magnetic sound tracks.,

4. UinemaScope film provided wi+h optical sound tracks or Perspecte—
Sound.,

5. Wide-screen £ilms of any size, provided with magnetic or optical
sound tracks.

t. Yormal 35 mm {ilnms.

T+ 3D films according to the single-fiim system.

8. 3-D films according to the twin-fiim system.




