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IMPORTANT.

The apparatus described in this Instruction Book was designed,
manufactured, and tested with care and, with proper attention,
should give the purchaser the service which he may reasonably
expect. : ;

The purpose of this instruction Book is to explain the function
of the apparatus, and the manner in which it should be adjusted
and maintained.

if these instructions are not clear, or appear incompléte in any
particular, and you desire furiher information, this will be prompt-
ly supplied upon request.

Please address such enquiries to the Company’s nearest District
Office, or Local Representative, mentioning the particularsistamp;ed
upon the apparatus nameplate.

NOTICE.

BEFORE RETURNING APPARATUS FOR REPAIRS OR OTHER
REASON, PLEASE COMMUNICATE WITH HEAD OFFICE, NEAREST
DISTRICT OFFICE, OR LOCAL REPRESENTATIVE—QUOTING
SERIAL NUMBER—WHEN THE NECESSARY INSTRUCTIONS
WILL BE SENT.

COMPLIANCE WITH THIS REQUEST WILL AVOID DELAY
AND INCONVENIENCE, g
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LIST OF DI/GR.MS 4ND ILLUSTRATIONS

Fig. No, Description
i 5 Projector - Operating Sidc.
e Projector -~ Non-Opecrating side showing slide

lantern attachment.
5 Anplifier cubiclc with front cover removed.
4 Projector — JU4 rcar view of opcrating side
showing lantern and spool box doors open.
5 Mechenism Box with sound drum motor and drive
notor brackect fitted.
A Mechanism box without sound drum motor or drive
notor bracket.
8 Picture gatc and lens holder asscmblics,
9 Changeover and flickcr shuttor assemblics,
10 Flicker shutter — fire shutter asscnbly,
o Sound optical asscmbly.

ic liechanism box - operating side showing light
tunnel, lens holder and sound optical asscmblics,

37 Opera tln“ gside of thc lantern,

14 Extcrnal vicew of the lantern showing main Cﬂntrols.

15 Lantern chassis motor and control unit.

16 Rear view of lantern. \

&I Rear view of lantern chassis with gcar cover removed,

18 Diagrammatic layout of the slide attachment,

23 Input switeh box.

25 Undersidc of amplifier,

24 Underside of rectificr.

5 Loudspcaker systen.

3¢ s Speskecr Unit,

5 H.,F, Speaker Unit, v

Graphs of picturc size agninst projection distance,
Dimensioned outline diagram of projcctor unit.

Filn threading diagran,

Filn path through the sound optical system,

Lantern chassis lubrication points,

Underside view of lantern chassis.

Light weight stylus.
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FOREVIORD

()

Merk 2 is a simplified version of S/U/P/A, intended
for use in the smaller type of cinema, It has been designed
to provide, in its simplest form, an eduipment, complete in
every detail, that is ceaveble of being fitted in small projection
roomg, and with this object in view the emplifier and projector
units have been senarated to enable then to be installed in the
rmosv suitable manner, -

A complete instellation consists of two identicel stands
each nounting a S5/U/P /4 nattern mechenisn with conventional round
spool boxes and a high efficiency arc lantern; an innut switch
box, wall mounted adjacent to each stand, to give convenient
control of sound chenge-over end volume; an amplifier and an

} )
).

2
<1
i

exciter lemp supply unit mounted in a stecl cuHinTC and a single
or twin non-synchronous turntable unit fitted with llgho weight
nmagnetic pick-ups and non-nagnetic turn iables.

An attachment, to the lantern, for projecting lantern
glicdes is qV”llelv.

Ad justments can be nade to the stand to esccomnodate

different porthole heights and angles of projection, the range
covering extrene dimens 1ons as ascertained during = recent
detailed survey of ~inems v»rojection roomns.

The high light efficiency is Adue %o 2 combination of
inprovemnents in design of':

(a) The arc lantern which is Ffitted “ith a 12" mirror and
gives & larger operture (£2) than previously obtained,

(b) The new ranze of T""lor, ”*ylow & tlobson 'Aperful' lenses,
desizned to teke full advantage of the large anerture,

¢) The flicker shnttcr o hizh ratio being obtained between
Vol )

( ]
the diameter of the flicker shutter and the dizmeter of .the light
o 1e point of nut—off.

Tor convenient operation an automatic feed device is
provided for the carhons and this has an additional refinement
which cnableg the feed rate of both positive and nezgative
carbons to be individuelly netched,

Increased picture steadiness and freedon from buckling
and distortion have heen obtained by using an inproved tyne of
curved gete, and flicker is reduced to & ninimum by the use of a
dish-tyoe shutter.

An adequate audio output of 50-7atts, enables signal
input "pesks" to be handled Tithout overloading whilst frequency
and harmonic distortion are reduced to neglizible proportions by

The B.T.H. Co,Ltd,
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FOREWORD (Cont'?)

the use of negative feed-back. The signel-to-~noise ratio is
inproved as a result of the svecielly designed sound optincl
systen and innut circuit.

The amplifier cubicle with the front cover removed is
shown in Fig.3; the main amplifier is on the top tray, 6, the
anplifier rectifier and deef aid amplifier on the centre tray, 5,
end the exciter lamp supply unit at the bottom, 4,

The ability to tilt the amplifier and amplifier rectifier
units without disconnection of the leads when they are ithdrawn
on their runners greatly facilitates insvection and Bervice,

: Varying
degrees of H,F, and/or L.F. boost cen be applied in the pre-
amplifier circuit to suit local acoustic conditions, thus obviating
all possibility of misuse of a manually operated tone control.

The B.T.H, Uo.ltd,
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DESCRIPTION OF EQUIPMENT

GENERAL

e s e e

The overall dimensions of each equipment vhen in the
nornal position are:-

Projector Unit

Length fron babk of lantern to forward
end of the base:- 5 ft. 1-7/8 in, (157 em)

Meximum width:- 2 £t. 1~7/8" (66 cm)

Height from the floor to the top of the tovn spool box:-
5 £, 1042 in, (179 om).

Weight:-~ 694 1lbs, (315 kg)
Maximun upward rake:- 10°
Maximum downward rake:- ° 250

Anplifier Unit

Mexinum height (floor mounted):- 4 £t., 0-13/16" (124 cm)

Width: - 1 £50 158 (60 on)
Depth: - 1 f£t, 2-48" (36 cm)
Teight: - 190 1b, (86.18 kg).

MECHANICAL ASSENMBLIES

MECHANISI. BOX

The conventional nmute and soundhead have heen replaced
by one mechanism, a feature of “hich is the use of ball bearings
throughout, Fig.5 shows the interior of the mechanism box
with the drive motor removed and Fig.5 the mechanism box
interior vithout the sound drum or drive motor, The
mechanism box is primarily a casing containing various sub~
assenblies, described in detail below, each of which is removable
as a unit,

The Gear Drive Agsembly, 16, Fig.5, is spigoted to the main
casting and conveins all the zears necessary for the drive
transmission including bevel drive gears and a diffcrential gear
for comnensating framing disnlacemcnt in relation to the flicker
shutter,

the B.T.H, Co,Lid,
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NECH.NIC.L { Cont.')

The Drive Motor Assembly comprises:-—

(a) A support assembly made up of two cylindrical brackets
resiliently coupled, the inner bracket being fixed in
the motor support plate, 15, Fig.b.

(b) A 240 volt,’1440 rpn, cepacitor motor type BC.2404
fitted to the outer resilient mounting bracket.

(c) A flexible drive coupling,

The Sound Drum Assembly, 11, Fig,5 consists of the sound drunm,
flywheel and motor disc mounted in ball-bearings on a single
gpindle. The special type motor incorporates an induction disec
about which the driving units are symmetrically disposed.

Drum speed control is by the injection of D.,C., into
the driving unit and the resultant eddy currents produced
provide braking ond a second order demping offect. The D.C,
potential is obtained from a rectifier and pre-set potentiometer,

The sound drum being motor-driven avoids wear on the film,
prolongs its life and ensbles a large flywheel to be used, which
in conjunction with the resilience of the film forms a very
efficient filter system.

Electricsl connection is by »lug and 3-core cable 12,
Fig.,5, from a socket mounted at the bottom of the mechanism box,

The Intermittent Mechanism, 17, Fig.6 is a sealed unit. It is
completely seli-contained and its essential components, the
laltese Cross and Geneva Cam, run in oil. The mechanism is
driven directly by the motor through a flexible coupling, The
motor shaft is rmounted co-axially with the ialtese Cross spindle
and engezes the Com and flywheel spindle through a one-to-one gear,
the object of this arrangement being fto couple the two high speed
units gi.e. the motor and the intermittent mechanism) directly
together, avoiding the use of & long gear trzin,

The Framing Assembly, 18, Fig.6, has a control shaft carried betveen
two thrust bearings in a flanged support casting. To the end of
this shaft is fitted a clutch boss assembly, inner clutch and
compresceion spring, A vrojection on the cluich boss assembly

forms the actuating arm to vhich the framing link, 20, Fig.6, is
resiliently coupled.

The Inching Assembly, 22, Fig.5, performs a dual function., = Its
snatrt 1s eccentricelly carried in a 2-bearing housing, and, with
a chain sprocket, provides tension adjustment Tor the sound feed
and bottom sprociet drive chain in addition to its function as an

The.BeT4He - Co,Ltd,
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LECHAIC.L (Cont'a)

v e

inching device,

The Film Sprocket Drive Assenbly, 24, Fig.6, consists of a two-ball-
bearin? housing and drive snart to which chain sprockets are

fitted, Two chains are used, one to drive the top sprocket
assenbly, 26, and the other the sound-feed sprocket, 23; bottom
sprocket, 21; and inching assembly, 22,

The Picture Gate Assembly, Fig.8, is in two sections and is curved
to ensure more even distribution of light over the entire picture
are. The resultant film path prevents buckling in the gate.
Flexible spring skids, 31, are used in the fixed part of the

gate, Tension of these skids is adjusted by a small gerev,

5, ot the top of the gate. Three heat reflectors, 28, of
conventional type are fitted behind ithe zate. The freming
aperture, 32, is situated at the top of the gate and is illuminated
by a standard 6v, lamp of the miniature-screw type, connected in
parallel with the intemmittent inspection lanmp.

The Lens Holder Assembly, 34, Fig.8, is designed for use with
“apertul™ lenses developed by lessrs, Taylor, Taylor and Hobson
Ltd., but other donses may be fitted by use of a standard range of
adantors. The lens carrier is mounted in a casting which can be
hinzed upwards and retained in the raised position by a spring
catch, (It is shown in this position in Fig.8).- Focusing is

by axial movement of the lens, coarse and fine adjustment being
provided,

The Changeover Shutter, 36, Fig,9, is fitted to the main frame, It
i1s mechanically operated and is connected by cable to the shutter
of the other machine,

The Flicker Shutter, 38, Fig,10, consists of a sheet netal dish
which projects through the mechanism box at an angle. Apertures
are cut in the conical side of this dish so as to leave two
diametrically—opposed shutter blades, Adjusteble extension
pieces, 37, are fitted at the edge of each blade and a vane is
formed at the outer edge of each cxtension piece to render the
transmission of "light" to "darlk" less abrupt and so to reduce
flicker,

The Fire Shutter, 40, Fig,10, is mounted on the boss of the flicker
shutter shaft, An eddy current disc fixed to the flicker shutter
rotates in the gap of a permenent mainet on the fire shutter asssembly
and so opens the fire shutter; it closes by gravity.

The Light Tunnel, 29, Fig.,0, is simply a metal shield enclosing the
flicker ond changeover shutters.

The Bound Cnticel Assembly, Fiz.1ll, comprises the sound optical
Y 5 ’

The B,TiH. CoalLid,
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KECRANIO.L (Contd)

system, 44, a twin exciter lamp turret and the P,E. Cell mounting,
43, with top and bottom sound drum rollers, 42, and guide rollers.
The sound optical systen is in two sections. Light from the
exclter lsmp is projected, in the form of a rectangular spot,

on to the sound track; " an image of the sound track is then
magnified, focused on 2 mechanical slit z2nd thence transferred to
the P,E, Cell cathode,

The Film Sprockets and Stripper Plates are of conventional

design and function, The top sprocket is of the h-picture type
and the sound-feed nnd bottom sprockets of the &-picture tyoe,

The Pad Roller Assemblies, Fig,12, hove nrovision for tension
adjustnent,  The top pad roller assenbly, 45, contains a sinzle
roller, whilst the sound-feed and bottom assemblies, 47 and Lg,
each contain tvo rollers. At the intermittent svrocket, 57, film
guide pads, 45, are used,

The Spool Boxes are of the conventional round type with a deen
1id so that on opening the film snool is conpnletely exposed for
ease of handling, On leaving the top spool box and entering the
botton spool box the film passes through efficient fire traps

fitted in each case to the fixed portion of the spool box,

The Stand forms a rigid mounting Tor the projector over a wide
range of porthole heights and projection angles.

The base is provided with four screw Jacks,
the ball ends of which fit into cupped feet, spaced to ensure
stability over the complete range of projection angles, These
screw jacks also provide a means of levelling the base and a fine
adjustnent for projection height.

PROJECTOR LANTERN TYPE L

The projector lantern is designed to operate ith high-
intensity covpner-coated carbons, It is of the nmirror arc
pattern i,e, the light system includes a mirror having two fixed
focal points, the arc crater and the picture zate, The best
results therefore are obtainable only when the mirror are, crater
and gate occupy their correct relative vositions. The nirror
is 12" (30.5 cm) dismeter, and is desizned to overate with s
projection lens of f2,

The use of a gself-stabilising type of arc rectifier is
normally recomnended, Alternatively = D,C, suonly voltage of 40
to 80 volts may be used with an extcrnal stabilising resistance of
the correct velue to provide the arc voltage snecified in the
operation section of this Instruction Book. Higher voltages can
of course be used but would result in lower operating
efficiency due to the additional losses in the external resistance,

The BgTQH. CO.L@A. £
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PROJECTOR LAMTERN TYRE L (Cont'a)

The lantern is simple to erect, operate snd maintein,
It is easily accessible and all the main components can be clearly
and quickly senareted and re-assembled without the use of snecial
tools, By removinz the mirror and its adjusting knobs, the
complete chassis can be’ withdrawn from the body, exposing £ll the
working parts Tor insnection-and cleaning.

The negative carbon is provided with an external adjusting
knob, 53, Fig.14 to ensble the tip to be raised, lowered or slewed
sideways so that correct burning of the crater can be accomplished,
Quick release devices are fitted to both carbon carriages for
resetving purposes,

Provision is made for tilting the mirror so that the
light beam can be correctly lined up on the gate, An imaze of
the positive and negative carbons is projected on to a plate, 58,
Fig.14, attached conveniently to the lantern body so that the
correct nosition of both carbons can easily be checked and
neintained, ’

A Heat Resisting Nose Glass is fitted to the lantern as its use
i1s cGelinitely specifiied in some aress by locsl regulations, to
form a2 nermenent shield between the arc and the film, 19 .38
removeable, but as its insertion conduces to 2 cooler gate and
reduces flicker due to draughts, its permenent use is recommended,

In the event of breakage, ordinary glass nust not he used
but only the svmecial heat-resisting glass supplied for the nurnose,

The Autometic Feed lechanism, Fig.17, is driven by a Type BB314 4Ov
D.C, motor, 55, Fig,15 through a worm and worm wheel. The

worm wheel shaft carries an eccentric, which, as it rotetes,

causes a rocker arm, 90, to oscillate about a nivot, placed above
and between the nositive and negative carbon fecd shafis, To

one end of this arm is attached 2 pawl, 89, which engages in =«
ratchet, 87, on the positive carbon feed shaft, The other end

of the rocker arm acts on a secondar; rocker pivoted about the

same pivot point, and held by a spring against the main rocker arn
is attached another pawl, 88, which engages in a ratchet, 84, on
the negative carbon feed shaft, The rate of negative carbon fce
can be altered by means of an adjustment knob, 91, which controls
the nunber of negative ratchet teeth, engaged by the negative pawl,
for each complete revolution of the positive lead screw, This
device enables the feed rate of the negative carbon to be varied,
with relation to the positive, between the ratios of 1:1,5 and 1:33.

Motor speed control is effected by a notentiometer in
~the field circuit, : :

vThe Byidlly Co,Ltd,
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PROJECTOR LANTERN TYPE L (Cont'd)

To enable adjustment to the feed of either carbon to be
made by hand, the feed shafts are brouzht out to conveniently
placed knobs, 54 and 55, Fig.1ld, and the automatic mechanism is
connected to the feed shaft, in each case, through a friction
¢lutch.,

The Slide Attachment, Fin.18, can be supplied, where required, for

projecting lantern slides; it uses the lantern arc as the source
of illumination, Thig device is attached to the left hand

side of the lentern (viewed from the rear) and is internally
coupled to the front shutter lever. The shutter handle, 50,
Fig,14, is spring-biased to suit normal film projection;
operation of the handle opens and closes the shutter and operates
the mirror shield,

The optical system comprises & swinging mirror, 102,
e negative lens, 101, and tvo oreset mirrors, 99A and 99B, in the
slide attachment, the beam finally passing through a condenser
lens, 95, immediately behind the slide carrier.

The beam, from the slide lantern, is parallel to the main
projector beam and at Aistances of 11-L4" horizontally and 4"
vertically from it. The porthole nust be large enough to
accommodate both beams, or a periscopic arrangenent is available
Yo translate the slide beam, where the oorthole cannot be enlarged.

ELECTRICAL SYSTEL

Supply

The equipment is designed for an input of 240 volts,
50 cycles per second, single phase., For voltages other then 240,
an auto;fransformer is supplied.

The amplifier and associated units ore designed to
operate on frequencies of 40 to A0 cycles per second without
modification, but modificetions to the mechanism are reduired
vhen the frequency is other than 50.

A special governor-controlled rotary converter is supnplied
when it is desired to operate from 2 D.C. suppnly.

Inter-unit ¥iring

The supply is brought in fron the main switch to the bus
bars in the amplifier cubicle. All sub-circuits teken from
the bus bars are separately fused,

All wiring between the amnlifier cubicles, stands and

The B.T.,H, Co,Ltd,
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ELECTRICAL SYSTEW (Cont'd)

input switch boxes is run in nulti-core P,V.C. insulcted cable ~
or, for input signel cireuits, in co-cxial cable, - running in
conduit,

The wiring from the mains and to the monitor, gcireen
and P,A., speakers, end non-synchronous turntable A,C. supply is
run in standard V,I,R, cable enclosed in conduit,

All wiring external to the reproducer units is installed
by the electrical contractor,

Amplifier Cubicle

The cubicle is nornally err-nged for vall mounting but
feet for Tloor mounting can be supplied,

All incoming and outgoing wiring in the cubicle is brought
through the hotton, Terminal boards are provided at the
bottorn of the cubicle, and the sub-cireuit fuses are nounted in
the same nosition end are accessible from the front

The siznal from the non-synchronous turntable unit is
fed through e co-axial ccble into a screening box nounted in the
roof of the cubicle, This box coniains the non-sync, transformer
and its associated netvorls,

The three units in the cubicle are fitted with slides
for easy removel and the emplifier and smplifier rectifier units
can be tilted so that the underside wiring and components are
accessible by the service engineer after the bottom covers have
been removed, Connections are nade to the removeable units by
means of spade terminels terminnating on the wiring bunchces,

Input Switch Box

.

The main volume controls, input selector switches, and
the change-over push buttons are mounted in seénarate boxes, one
for each stand, The boxes are designed for mounting on the
front wall of the projection room end are suitable for conduit
entry. A guard over the changeover push-button minimizes the risk
of accidental operation.

$13.23% ig- an illustretion of the box,

gtand

The cables coming into the stand are brought up through
3he B, T.H. Co.Lid.
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ELECTRICAL SYSTE! (Cont'd)

the centre column, The A,C, and control cebles terminste on 2
terminal board, 3, Fig.2, on the non-operating side of the lentern
table, The four-core ceble to the P,E., Cell and Cathode Follower
housing terminates in a Y4-way soclket which mates with a
corresponding plug in the housing, The P.E, Cell signal co-
axial also terminates in a plug end socket at the P,E,C. housing,

Leads from the lantern table terminel-boaord are carried
through into the mechanism box to. supply the driving rnotor,
sound drun notor, and framing and exciter lamps., The switch, 9,
Fig,4, controlling the driving and sound drum nmotors, is mounted on
the onmerating side of the lantern table.

Switches, 7, Fig.l}, controlling the arc current, can be
fitted in the lentern table, if desired, When this is done an arc
volt/enmeter may also be provided in a position adjacent to the arec
sWitches. ' : - |
arrengenents,

Sound 8yeton

“he siznal from the photo-electric cell is fed into
a cathode follower mounted in the P.E,C. housing, The output
from the cathode follower is teken through co-axial cable to the
input switch vhich gives a choice of film or non-synchronous
gsound,

The sound output from the non-sync, turntable unit is
fed into & senarate first staze vealve Type AF11 in the enplifier,
thereby enabling the non—-synchronous sound level to be adjusted
to match that from the film channel, The =mplified N/S signel
is teken through co-axial cable to the input switches. '

(&2

The si-nals from each of the input gelector switches are
takerrthrouzh sevarate first stage valves, Type V455, and the
contacts of a small relsy to o common second stage valve, Type

fonid

AF11, ‘hen the relay is de-energised, the 'B! channel is
earthed, so that sound on the 'B' chaennel is passed to the
power amplifier stages. “hen the relay is enerziged, the tA!
channel is connected to the second steze while the "BT channcl

is earthed.

Sound chenge-over is effected 0 the 'A' reproducer by
pressing the 'A' C/O push button “hich is connected so as to
energise the C/0 relay., If the 'B' C/O push button is vressed
the relay is de-energised, because the 'B' button is connected
to open the C/0 relay coil circuit, thereby bringing in !'B!?
channel sound, The normally open contacts on the C/0 push

The B,1,H, fo,Lt,
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ELECTRICAL SYSTEM (Cont'd)

buttons are shunted by resistances which are of such a value as
to hold the relay closed when the 'A' push button is released.

. An adjustable bass boost netvork is included in the grid
circuit of the second stage valve, A preset volume control is
also included ,at this point in order to set the average volume
level. '

An adjustable H.,F, boost network is provided between the
second and phase splitter stages; 1ts output is fed into the
power outout stage, There are four valves, Type Pen W4, b/fﬁ’
operating in push-pull-parsllel (class ABl) in this stage, 30 Waltd

The output transformer is mounted on the amplifier
rectifier tray with the monitor attenuator and output switch,
Negative feed-back is obtained by connection from the output
transformner secondary through a potential divider into th
cathode of the phase splitter valve, Type 6L19. :

%
The output is designed to feed into a.5QQ_ggg;lggg% and
a 500 ohn artificial load is provided on the amplifier rectifier
tray and brought into circuit in the "test" position of the
output switch.

The emplifier rectifier is a normal full wave type
with capacity input filter,

The 10l volt supply for operating the change—over relay
is ob%tained by connecting the 6.3 volt and the 4 volt 8.4 amp
filesment windings in series, The supply is rectified by a
half-wave rectifier mounted in the smonlifier,

Amplifier Unit, 6, Fig.3

The emplifier is built on o conventional type of tray
fitted with slides, The underside is normally protected by
a detachable cover, As it is not necessary to remove the tray
from the cubicle for servicing, connections are made to the
trey by flexible leads terminating on a terminal board at the
back of the tray, Components likely to be affected by vibration
are resiliently nounted, The small panel carrying the meter and
boost components is hinged to facilitete adjustment and servieing.

The balanced potentiometer network components required
for the P,E., Cell excitation are mounted in the emplifier tray,
The H.,T, supplies for the P,E.C, Cathode Followers are also
obtained from the amplifier tray.

Fig.,25 is an underside view of the amplifier,

The B.T,H. Co,Ltd,
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ELECTRICAL SYSTEM (Cont'd)

Anplifier Rectifier Unit, 8, Ma . .

The rectifier is built on a tray similar to that for the
amplifier., The rectangular hole on the right hand side,
no”mally fitted with a cover plate, takes the deaf aid amplifier,
when the latter is requlred.

The 6,3 volt, 1,5 amp, and 4 volt, 8.4 amp, filecnment
windings, which are connected in series in order to provide ¢
104 volt supnly sourue for the change-over relay, are earthed
through a smell 25-ohn potenticmeter; this is set to obtain
nininun hum.

Fig.26 is an underside view of the rectifier.

Exciter Lamp Supply Unit, 4, Fiz,3,

This unit supplies two 10 volt, 5 amp, exciter lamps
and also the framing and intermittent inspection lamps, It
has tvo bridze-connected rectifiers fed from indspendent
transformers mounted on a conventional tray, This tray does no%
tilt as the servicing redquired on this unit is very small,

Deaf Aid smplifier, &= Fiz.3,

This unit is built up on a flat plate, It uses @
single pentode, Type Pen 45, which is fed from the 500 ohn
output throuszh the output switch, The deaf aid sound level cen
be controlled from a volume control mounted on the plate.

The supply for the pentode is obtained from a Type UUH
rectifier fed from a transformer nounted on the same plate,

Stand-by Amplifier Arreongenent

hen stand-by facilities are redquired a second snnlifier
cubicle is supplied, This houses an amplifier and amplifier
rectifier (olso deaf aid emplifier if required) identical with
those in the mein cubicle,

In the nosition normelly occupied by the exciter lemp
supply unit & change-over switch panel is fitted, This
incorporates three change-over switches; one for the input
circuits; the second for control circuits; and the third for
the output circuits,

The B,T.H, Co,Ltd,
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ELECTRICAL SYSTEL (Cont'd)

Loudspeaker Arrangement

The Supa Mark 2 Loudspeaker System consists of two.
Type G7A L.F, Speaker Units mounted on a Type GB8A L.F., Horn
“and a single Type E5A H.F, unit with a single throat casting
CY109J87 ‘mounted on a Type B2B H,F, Horn, The complete systenm
is shown in Fig,31.

The Type G7A Permanent Magnet L.,F, Speaker Units have
a speech coil impedance of 10 ohms, and the two speech coils
are connected in parallel, The weight of the units is
approximately 26 1b.(12 kg) each, Fig,32 shows the size of the
Gsls UL,

The Type ESA Permanent liagnet H,F, Speaker Unit has a
gpeech coll impedance of 8 ohms, The weight of the unit with
throat casting is 18 1b.(8 kg) Pig.33 shows the size of the H.F,
unit,

Both the horns are designed for sling mounting,

The weight of the complete L,F. Horn with units is
approximately 117 1b.(53 kg) and that of the complete H,F, horn
with unit is approximately 30 1b. (14 kg).

LB, ¥ilter Unit

Full frequency range is fed from the amplifier, via the
gpeaker selector switch on the amplifier rectifier unit, Dual
channel output is obtained from the filter circuits which are
arranged to have a crosg-over frequency of 500 c,p.s, The type
reference for the unit is D,I1.A,

A gselector switch is provided so that the full fredquency
range can be applicd to the L,F, Speakers in an emergency.

Non-gynchronous Turntable Unit

This unit incorporates two turntable units and light
weight pick-ups mounted in a sheet steel cabinet so that o
continuous progreomnme, reproduced from gromophone records, can be
given,

The A,C. model uses Type BYC.1505 capacitor motors which
have integral worm reduction gears, The standard motors are only
suitable for 50 cycle operation,

As the pick-ups are sensitive to varicble magnetic
fields in their vicinity, non-magnetic turntables arc usecd,

A fader having a resistance value of 400/0/400 ohns
The B, T.Hs Go. 104,
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ELECTRICAL SYSTEL (Cont'd)

il Pitted, This enables a smooth fade to be made from one
record to the other,

A separate scratch filter is not required because the
combination of the pick-up circuit and the special non-syne.
transforncr and its network has, intentionally, a sharp H.F, cut
oLf,

An illustration of the unit is shown in Fig, 35,

licrophone Input

When 1t is desired to use a microphone on the systenm,
a speclal switch-plate assenbly can casily be fitted, This
includes a selcctor switch giving choice of non-sync or microphone,
using a common transformer but ooupling in at different points in
the correcting network,

Tha B,T.H, Co,ltd,
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INSTALLATION

Ventilation

A ventilating system must be provided to carry exhaust
gases out of the operating room, This exhaust system should he
designed so that it is free from down draught and will extract
the fumes under all weather conditions,

The carbon consumption.rate will vary with the amount
of air drawn through the lantern, and a cowl over the lantern is
preferable to the alternative method of solidly connecting the
ventilating duct, The use of the cowl ensures that the carbon
consumption will not be accelerated by extra air drawn through the
lantern due to the exhaust draught,

Wiring of Projection Room

The wiring is run throughout in solid drawn screwed
conduit using square boxes at tee joints. All cutting away
of floors should be completed and as much as possible of the
external wiring installed before comneéncing to assemble the equip-
nent,

Yhere Supa Mark 2 is superscding older equipment in
the projection roomn, the existing arc, deaf aid, mains loud-
speaker and non-sync, conduits may be utilised if they are in &
satisfactory condition for further service,

Conduit coming into the stands terminates in boxes under
the centre column, FPlexible conduit is then carried from these
boxes to the stand terminal boards and to the P,FE.C, housing,

The conduits should be all bonded together at the
anplifier cubicle between clips on each conduit and the bonding
must not depend on the possible contact between the conduit nuts
and the cubicle bottom, since the latter is paint finished,

The main earth should be carried away from the conduit bond,

The cubicle should also be solidly earthed to the
conduit bond point, A cable thimble is provided on the inside
of the cubicle bottom for this earth lead,

The stands should be solidly earthed to the mains
supply conduits at each stand - not to the audio signal conduits,

Arc current control resistances may have been supplied

with the equipment or existing resistances can be used provided
their values and rating are suitable. The wiring to the arc

*he B,T.H, Cosltd,
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INSTALLATION (Cont'd)

resistances will depend on these circumstances and on the location
of the arc control switches which can be fitted on the Stand, 7,
Figure 4, or on a separate arc control panel,

The external wiring in general is carried out in
accordance with thc B,T.H. "Specification of Electrical Contractor's
Work for the Installation of Supa lark 2 Equipment",

PR e

The B,T.H, fo,Ltd,
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OPERATION

Closing of the main switch energises all the units
in the amplifier cubicle and stand except the main driving and
soundhead notors, The 1etuer are gswitched on by the operation
of the motor switch, 9, Fig.X, on the stand, After switching
on the supply the 'B!' Sound channel is initially energised. It
is therefore necessary to devress the 'a!' change-over push button
to bring in the 'A' sound channel if the show commenced on 'A!
nachine,

Fitting the Carbons

The following carbon combinations are recomnended, the
carbons being of the high intensity copper_coated type. Those
quoted below are the liorgan Crucible Co's standards, but

weduivalents in other makes can of course be used,

Current Arc Volts Carbon Type Carbon Sizes
4Lo-45 32-75 HRS7 7 nn positive x 12" (30 cm).
HING 6 mn negetive x 8" to 1?" (20
%0 30 cm).
50 36 HRSS 8 mm positive x 12" (30 cm)
HING 6 nn negative x 8" to 12" (20

to 30 cm).

The carbon movements are controlled by the automatic
feed mechanism located in the back of the lantern chassis and by
the hand adjusting knobs at the back of the lantern, The left
hand knob, 54, Fig,14, controls the negstive and the right hand knob,
55, the positive,

To insert a nositive carbon, the door on the right hand

" _rside should be opened, and the positive carriage, 69, Pig.15,

tilted and moved forw ﬂvd to the nose of the lentern, Rotate the
knob, 70, on this carriage to open the carbon clamp and

put the positive carbon in the vee with the crater end extending
about 1" (25 mm) beyond the positive guide, 73, then clamp the
carbon in the moving head.

To insert a negative carbon, open the rear door, and,
using the left hand, tilt the negative carriage, 7/, and pull
it backwards; rotate the carbon clemp handle, 93, Fig.l7
ant1~~1oc*w1ae and push the carbon through the clemp, re-tighten-
ing the letter “hen the arc gap is about T4 (5 ).

Arc Striking

The arc switching arrangements should be such that
aporoxinately two-thirds of the normal operating current is
aveilable for arc striking, except where a self stabilising type
of rectifier is used which nrovides full load striking without

The B.T.H. Co.Ltd,




Supe liark 2 1.B,1665

OPERATION (Cont'd)
undue current surges,

Before switching on the supply meke sure that the motor
control switch 83, Fig,16 is off, that the mirror shield is in the
Torward position and that the front shutter is closed. It is
assumed that the slag tray, 74, Fig.15, motor fuses, 64, mirror
etc., are already in vosition. Check that the carbon gap is a
nominal L4" (6 m.;m.), and vhen ready, strike the arc by gently
pushing forward the negative feed knob, 54, Fig,14, releasing it
immediately efter the carbons touch., Close the motor switch 83,
Fig.16 and apply full arc current, Start the projector
(switch 9, Fig,}) and operate the front shutter handle, thus
obtaining light on the screen, Adjust the crater position to
give the best overall illumination, using the richt hand feed knob
55, Fig.14 for this purpose. Any crater adjustments nmust be
followed up with suitable adjustments to the negative carbon in
order to obtain the correct arc gav. Also set the arc image
card, 58, so that it lines up with the nrojected image of the
crater,

’

Arc Adjustments

To obtain the best possible light on the screen, the
crater of the positive carbon should burn so that it is alweays
- square with the nirror, This condition can be definitely
mainteined by correct setting of the negative carbon.

The knob, 5
the negative carbon ¢
moved sidevays,

Pig.1t, provides universal adjustment of

%
/)
ip allowing it to be raised, or lowered, or

Arc Feed Adjustments

Set the speed control rheostat so that the positive
carbon feeds correctly at the selected operating current.,
Clockwise rotation of the rheostat knob, 84, Fig,16, increases
the feed rate; correct adjustment vill be indicated by the
fact that the crater position remains constent as indicated on
the arc image card,

Having set the positive feed rate correctly, attend
next to the negative feed, Immediately above the feed rocker
arn 90, Fig,17 at the rear of the chassis is a knob, 91 and a
small anti-clockwise movement of this knob will increase the
negative feed rate and vice versa. It should be explained
that this patented differential device is designed so that
although the positive feed pawl, 89, (rizht hand) overates 1
ratchet tooth per stroke of the rocker arm, the negative
(left hand) pewl, 88, follows a rhythmic change of stroke,
comprising several strokes each moving 1 Tooth, followed by a
sequence of strokes each moving 2 teeth, Typical settings
night therefore give the following results -

The B.I.H. Co. k8
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OPERATION (Cont'd)

18 strokes - 1 tooth, 4 strokes - 2 teeth, 18 strokes - 1 %ooth ete.
or
10 strokes -~ 1 tooth, 12 strokes - 2 teeth,10 strokes - 1 tooth

and so on.

It will be seen that the second example gives the
higher feed rate, having ¢ higher content of 2-tooth strolkes.

This detailed information is given for the interest
of the user; adjustment of the knob, 91, is 21l that is required
to set the feed rate correctly.

It should be particulerly noted that the settings so
made are for one current rating only., Should it be desired
to run subsequently at, for instance, a higher current rating,
a small increase in the positive feed, by means of the rheostat,
and adjustments of the negative feed will be required, Renenber
however, that the positive setting should always be obtained
firSt0

The Slide Attachment

. Close the lantern shutter by means of the handle, 60,
Fig.14, then push this handle in and turn anti-clockwise, This
swings the slide mirror into position and retracts the mirror
shield but leaves the shutter closed to prevent light passing
into the projector, If the slide attachment hes been correctly
set up and aligned as detailed in an earlier section of this
book, 1t is now set up for slide projection,

Threading the Film

Fig.,43 illustrates the f£ilm path through the mechanisn,
and the appearance of the film when correctly threaded may be
gseen in Fig.l12, Put the loaded spool on the top spool box
spindle - (%o rotate anti-clockwise), Draw off about § feet
of film and thread through the fire-trap on to the top feed sprocket.
Leaving a 4-Fframe loop from the top feed pad roller, thread the
film through the gate on to the intermittent sproclet vwhich must
be in the locked vosition., Close the gate and frame the film,
Close the intermittent film pad assembly. Leave a 6-frame loop
between the intermittent and sound feed sprockets; 1lead the
Tilm over the guide roller, insert it between the drum Pressure
roller and the sound drum and over the drum teke-up roller. The
correct appearance of the film when threaded through the sound
optical system is shown in Fig,44., Thread the film over the
bottom sprocket and through the bottom fire trap, pull taut and
then release two sprocket holes from the bottom sprocket and
distribute the loop above and below the sound drum. Feed the
filn on to the bottom spool in an anti-clockwise direction.

l

The B.T.H. COoLtdo
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OPERATION (Cont'd)

Pick Ups

The pick ups are of a new light weight type with semi-
pernanent needles. Careful handling of the vpick up is essentia
and the following points should be watched:-

1) "hen not "pleying" pick ups should be vlaced carcfully
on their rests.

2) Needle points should not be allowed to come into
contact with anything but record grooves, and should be lowered
gently on the records,

%) Needles should not be moved in their holders or
excesgsive record wear may result.

L) Needles should be changed vhen appreciable wear is
observed at the point, The needle will be suitable for
approximately 2000 playings of 10" commercial records, Fig. 47
shows the light weight stylus,

The needle can be changed by griprning the aluminium
needle collar and gently but firmly nulling the needle out of its
spring steel sleeve, The new needle can then be pushed in taking
care not to damage the point, or push too far in, thus streining
the rubber nmounting.

The B.T.H. Co.litd,




Supa Mark 2 1.B.1665

ROUTINE MAINTENANCE Page
CLEANING .

Picture Gate

Clear enulsion and dirt from gate regularly, after
each reel if necessary. A small brush or a thin piece of soft
brass should be used for this purvose. This is particularly
necessary when using new filn.

DATILY ROUTINE

-

It is obviously essential to keep all parts of the
nechenism as clean as possible,

Lenses and liirrors

Both faces of the picture lens.should be cleaned,
preferably using a piece of lens tissue, which should be discarded
after use on each surface.

here a slide lantern ls fitted; ils projector lens and
the accessible faces of the condenser and negative lenses together
with the swinging mirror should be cleaned.

Clean the lantern nose glass and nmirror. Remnove the
mirror and, if of the glass type, with a soft cloth remove any
small carbon spots, then wipe over with a2 mirror cleaning compound,
Allow to dry end then brush off. Do not wet the back of the
Birror, If the mirror is of the metal type, carefully renmove
all dust and apply a suitable cleaning compound, such as the finer
types of polish used for cleaning silver.

The outside surfaces of lenses in %the sound opticel
systen should be carefully polished as any dirt on this gystem will
cause loss of sound volune,

Lantern Slag Box and Carbon Holders

The slag box, 74, Fig.1l5, should be empitied and the carbon
holders cleaned,

WEEKLY ROUTINE

Sound Drunm

The periphery of the sound drum should be carefully
wiped with 2 cloth moistened with methylated spirit,

Lantern Chasgsis

Clean all chassis working parts and wipe surplus oil
off the bearings. Remove dust from lead screws 119 and 121,
Fig,l6, and clean the smooth unthreaded surfaces. Then apply a
light coating of graphite powder, Give the inside of the lantern
a complete dusting out,

The B, I.H, Co,0Ltd,
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LUBRICATION

DAILY ROUTINE

0il the bearings only of the lantern gear box and lead
SCrews., 0il cups are located as follows:-

2 in front end of chassis casting, 107 and 108, Fig.45
2 in rear ond of .chassis casting 111 and 112, Fig,U5
and 1 in gearbox bearing 113 , Pig.lb

WEEKLY ROUTINE

1) The top and bottom spool box spindles should be lubricated
with one or two drops of Asteroil Ad.

2) The bell race on the lantern gcar box spindle should be
lightly oiled with Asteroil A4,

MONTHLY ROUTINE

1) Check the oil level in the intermittcnt mechanism and,
if necessary, top up with Asteroil /i having first adjusted the
rack to bring the marks, on the framing handle hub and becaring,
into line, The oil level should be brought up to correspond with
the mark on the sight glass.

2) 4dd two spots of Asteroil A4 to the soundhead coil and
bearing through the lubricator, 14, Fig.,5, provided inside the
nechanism box,

3) Both chains should be lubricated with a fow spots of
Asteroll Aui.

THREE-MONTHLY ROUTINE

1) Drain the intermittent mcchanism box.  Swill out with
a full box of clear oil, thon replace the oil with 25 c.c, of
clean sAsteroil .[ul.

2) Lightly smear thc tccth of all gears with Crimsangere
No.,1l grease.

3) Lightly oil the Joints of the moving parts in the
lantern body mechanism, including the door hinges, also spool box
door hinges and catches, moving gate and tokc up roller pivots,
lens holder and moving gate cntches, froming spindle, cxciter
lanp turret pivot and lens focusing adjustnent, 1f nccessary.,

/11 other parts of the mechonism have been lubricatecd for
1ife before lecaving the factory and should not be oiled.,

The B.T.H« Co.Ltd.
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ROUTINE MAINTENANCE (Cont'd)
ELECTRICAL

DAILY ROUTINE

The valve currents should be checked on the meter on the

anplifier unit, Any falling off of valve currents should be
watched and the faulty valyes replaced,

The nominal valve currents are as follows:-

P,E,C. Cathode ' V8 V9
Valve Followers V3 W4 V6 V7 (per anode) V10 V11
Current 60 each
in na. 4.8 1 I -Egf 2.5 valve.
e , S B s v
The ebove currents will vary with individual valves as
nuch ag + 20%,
VALVES
Valves are nunbered as shown in the following table:-
V1) Photo-Electric Cell Cathode Followers Valves.,
V2) One in cach machine.
V3 'A' Channel Input Valve,
V4  'B!' Channel Input Valve.
V5 Non-Synchronous pre-amnlifier valve.
V6  Sccond stage voltage amplifier valve.
V7  Phase splitting valve.
VS
V9g Power output valves
VlOg
ik
VlEg Anplifier rectifier valves,
g
V1L  Deaf Aid Amplifier rectificr valve.
V15 Deaf Aid Amplifier valve,
FUSLS
The two typcs of fuses arc rated as follows:-
7 amp., using ,009" tinnecd copper, 18A and 26A, 18B and 24B.
2 amp., using .0164" 63/37% lead/tin alloy
18J and 26J, 18M and 26M, 18R and 26R, 18V and 26V
18Y and 26Y.
Also those in the lantern feed motor, and the non-
synchronous turntablc unit,
O U0 LE8,

o Bl
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Filter Unit

When the emergency switch is not operated for a long
period there is a danger of faulty contact trouble developing when
used, As a precaution therefore the switch should be operated a
nunber of times each month,

Non-8ynchronous Turntable Unit

The Type BYC1505 Gramophonc Motor is provided with
0il holes at cach end of the framc and a fcew drops of oil should
be put in at thesc positions once every six months,

Slotted adjusting screws and lock nuts are provided
at the cnds of the worm and wormn thfl shafts so that the shaft
¢nd play can be adjusted, :

When the motor is cold, the end play on the worm shaft -
the horizontal shaft — should be between 0,001" and 0,003"; +this
end play allows for expansion of the shaft when the motor is hot,
There should be a minimum of cnd play when the motor is hot,

The vertical worn whebl shaft is not likely to need
end play adjustment as the ond play is approximately Y16".

The B.T.Hs Co.Ltd,
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STANDARD EXTRAS

The following are standard extras to the equipment:-

L) Single or twin turntable non-synchronous gramophone unit.
(2) Quick action slide attachment,

(3) Stand-by amplificr,

(4) Deaf-aid amplifier and lorgnette type earphones.

(5) Microphone,

(6) Arc switches and/or meter mounted in stand,

&3 Twin L,F, baffle, Type F74, for use in larger halls,

up to 1250 seats.,

The BaT.H, Co,Ldd.,
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APPENDIX I.

LIST OF SPaRES.

(Note: These spares are consumable and should be kept at
the Theatre).

MECHANICAL
ITEY KO, DRAWING NO.
1 Film Guide Runner (L.H, ¥.1909270-1
2 Film Gulde Runner (R.H, //¥.1909270~2
2 Spring Skids. SK.1904167-1
Drive lotor Pinion (Bonded Fabric). SK.1747478-1
5 Hotor Coupling Insert. SK.1784673-1
6 Intermittent iechanism Lead Washer. Z.175280
g Bottom Spool Box Clutch Wagher. CR.17742
Intermittent Sprocket. 8K.1775824~1
9 Bottom Spool Box Drive Ball, SK.1150902-1
LANTERN
10 Hirror (where gless mirrors are used). LSK.1683258-1
11 Side Wincow. Z.980902
12 Jose Glass. LSK.1379528~1-
13 Fuse (2). LSK.980907-2
14 Periscope Lens, Z.168%224
ELECTRICAL
15 Coaxial Plug. 5K.1892060-1
16 Change Over Switch. SK.1891 854-1
17 Input Switch. SK.1891794~1
18 Relay. : 11.1738012~1
19 Fuse 60 %7/ 17AGNi e REC 8K.1753664-2 ~
20 Fuse. SK. 11324842
21 Condenser. (0,0l microfarad). SK. 17540654
22 2 amp., Fuse Wire, SK.1819096-1
22 7 amp., Fuse Wire. SK,189183%9-5
2l Type 6F11 Valve.

25 Type VLS5 Valve.

26 Type 6L19 Valve.

27 Type PEN.LU Valve.

28 Type UU5 Valve.

29 Type PEN.U5 Valve (where deaf aid is used).
30 Type PESO FPhoto-lectric Cell.

31 Type SUPA2 Exciter Lamp.
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IO INTERMITTENT MECHANISM
DRIVING PINION

B8 s DRIVING MOTOR BRACKET

14 LUBRICATOR. FOR SOUND
PRUM MOTOR

I3 SOUND DRUM ASSEMBLY
FIXING BOLTS

| SOUND DRUM ASSEMBLY

12 INPUT PLUG FOR SOUND

DRUM ASSEMBLY



P26 TOP SPROCKET
|_16 GEAR DRIVE ASSEMBLY

S RETAINING BOLTS FOR
FLICKER SHUTTER BEARING

é INTERMITTENT MECHANISM
I8 FRAMING ASSEMBLY

24 CHAIN SPROCKET DRIVE
23 SOUND FEED SPROCKET
20 CONNECTING LINK

.19 PIVOT FOR CONNECTING
LINK 20

122 INCHING ASSEMBLY

| BOTTOM SPROCKET DRIVE

FIG. 6
MECHANISM BOX



27 FRAMING LAMP 32 FRAMING APERTURE
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FIG. 8
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FIG. 12
MECHANISM BOX - OPERATING SIDE
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