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1. Arc voltmeter,

& Mizeor adjusting kaab, < Lefl-Right™,

A, Arc-imaps pedsoope,

4. Side inspection window,
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1L Positive guide,

13, Covar-plale for heac-filler

14, Nust lens,

15, Inlet for cooling aie fog heat-Gller,

Fig. 2. Operating side, with side door open.



provided, The front face of the lantern nose should be 8° (203 mm.]
from the film gate (Fig. 1); the reflecting surface of the mirror is
then 334" (841 mm.) from the film. In deciding the height of the
lantern above the projector stand, it should be noted that the
optical centre is 8" (217 mm.) above the base.

The underside of the lantern must not be sealed in any way
when mounted on the stand. Transverse support strips ate reco-
mended, with distance pieces between them and the stand.

To ohtain access to the front holding-down bolt-holes, remove
the bottom tray, the fixing screws of which are located near the
bottom of the right-hand door. Countersunk 4" holding-down bolts
should be used, noting that special packing-pieces, which are
supplied loose, must be placed, countersink npwards, between the
chassis runners and the bottom of the hody,

When replacing the bBottom tray, make sure that the left-hand
sidde is fitted correctly under the locating serew-heads in the chassis
tunner before inserting the fixing serews and tightening  them
securely.

Mirror

The mirror fitted may be of anodized alumininm or plass, I it 1=
desirerl to change over from metal to glass, or vice versa, full
instructions will e found in Fig, 11, page 22,

Before attempting to fit the mirror or mirror frame, make sure
that the serial number on the latter corresponds with that of the
lantern.

To fit the mirror, the dowser handle 6, Fig, 2, should be operated
to open the front shutter 21, Fig. 3, and to retract the mirror-
shield 5, Fig. 2. Unclamp the negative carriage by means of quick-
release handle 37, Fig. 3, and move it back as far as it will go;
tilt the carbon-holder upwards by the external adjusting knob 7,
Fig. 2. Now fit the mirror to its frame by loosening the upper mirror
clips; the cutaway or diamond cut, if any, must be at the top.

Holding the mirror frame with one hand on each side, place it
in position in the lantern and lower it on to the bottom pivot serew.
There is o recess in the lower lug on the mirror frame for the purpose
of temporarily locating the bottom pivot; after the upper pivot
is correctly engaged, the mirror frame can be gently moved about
until the lower pivol engages.

Lining-up

Correct lining-up 1s essential, and should wherever possible he
carried out by an Installation Engineer of the BTH Company or
its Agents. A perfectly straight metal rod will be required, approxi-
mately 1" (10 mm.} diameter and exactly 331" (841 mm.) long.

Set” the positive carriage fairly close to the positive guide and
insert a short length of carbon in the holder, resting in the guide
vee. [f the carbon lies reasonably in line with the axis of the lantern,
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21, Pronl shutter. 21 B tension devier,
22, Positive carbon elamp, £ ¥ 4is
23, Positive carbon. a3 s aprocket.
24, Aro-control magnet. 34, Lovation of arc-gap gauys
25, Memative carbomn, fgange wob Mlusteatedi.
20, Mirvor, a5, Focus-control periscope.
27, Mirror frame. S Humel-femd knnle,
28, Mirror frame suppart. A7, Wegative-carringe locking handle,
20, Mirror-shisld gulrf-*. i5,. Genrhogx,
an, I-'!rn_nl aprochiet amd poeivive delving- a0, Motor,

chabi

Fig. 3. Chassis, showing focus-contrel periscope, positive-carbon drive derils.
mirror suppoart, etc,

it denotes that the alisnment of the carriage has not been disturbed
in fransit. If, on the other hand, the carbon is out of line, refer to
Fig. 10 and loosen lockserew 87, According to whether the moving
head is low or high, turn nut 86 very slightly clockwise or anti-
clockwise till the head is at the correct height, then tighten lockscrew
&7.

« Place the lining-up rod with the rear end in the fixed positive
guide, the centre supported by the moving poesitive head, and the
front end jost flush with the gate; the rear end should now be level
with the back surface of the mirror, and the longitudinal position
of the lantern relative to the pate can be established.

Move the rod forward till the rear end just overhangs the rear
of the positive guide, The front end should now pass through the
gate and into the lens tunnel, and the position of the lantern on its
adaptation gear must be adjusted till the rod passes exactly centrally
through these apertures; then, with the longitudinal position
determined as described in the previous paragraph, the lantern
should be finally tightened down, and the nose lens inserted.
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Fiees—ermirel and {nternal Inmp
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theastat, Tepd-motor speed control,

1, Wiring dingriun fixed Lo door, 13
42, Fusea [or hiower ppetor. 45,
+3, 117 fexible conduit gland jare supplyl +Ha,

Fig. 4. Rear doar open, and terminal-box cover removad.

Heat-filter Blower

The motor and blower should be mounted in a convenient position
near the front of the lantern, at the non-operating side. §* B.S.F.
pipe-fittings are provided on the blower and on the lantern, atud
suitable piping must be used ; pipe runs shonl] be as short as possible,
and hends should be used in preference to elhows. No strain must be
applied to the inlet fitting on the front of the lantern or the internal
air-diuet assembly may be damaged,

Cables and External Connections

Tt is assumed that the external aceessories for the control of the
arc supply have already been installed and connected up. They
include o protective circuit-breaker or fuses, resistances whereby
the arc-striking current can be reduced to two-thirds of the normal
rinning current, and control switches, which should be mounted
within convenient reach of the projectionist.

The terminals for the supply cables are in a terminal box at the
rear of the lantern, A gland, 43, Fig. 4, for flexible metallic condnit
of 13" (38 mm.) outside diameter iz provided for the main are
cables, The positive supply must be connected to the left-
hand terminal. Certain types of are rectifiers do not give a D.C.
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51 % 524N 53 54 55 56

A1, Conduit-pland for blaseer motor 54, Hedt iilioe,
connestions, a3,

52, Light tunpel, autematie foces control iltll 5
svalem. A,

3%, Thermal reliy,

Fig. 6. Left-hand side of lantern,

supply until the carbons touch; in order to use the antomatic arc-
striking device under these conditions, an auxiliary rectifier, capahle
of providing 1 ampere at 80 volts voo, must be fitted, with the
negative pole connected to the arc-rectifier negative, and the
positive connected to the terminal marked “sTRikisG", after first
removing the connection between this terminal and the
rheostat terminal board. Sce Fig. 5 (lead “A™). '

A gland, 45, Fig. 4, for flexible metallic conduit of §* (19 mm.}
outside diameter is provided for the supply (200/250 volts A.c, or
.c.) for the internal inspection lamp.

Blower Motor. The gland, 51, Fig, 6, for the flexible conduit
for the connections to the blower motor will be found near the front
of the lantern, on the lefi-hand side, Use light leads for the connec-
tions from the terminals under this gland, and leave the “motor”
end of the cables temporarily disconnected.

Care must be taken to ensure that the terminal tags are neither
short-circoited nor earthed. With the motor terminals still dis-
commected, remove the [useholder mounted inside the rear of the
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lantern, 42, Fig. 4, and connect an Avometer or “megger” to the
two terminals of the fuses, and then from the terminals to eacth.
If infinity readings are obtained, the motor leads can he connected,
using the two blank terminals in the motor terminal box.

Early equipments are fitted with 24-volt blower motors, and are
connected across the S4-volt are, with a series resistance mounted
at the rear end of the lantern. During installation, this resistance
must be adjusted to suit each individual motor; under working
wonditions, i.e, with 54 volts across the arce, the motor viltage should
be approximately 24 volis,

Lantern Flue

In view of the high rating of the Type N 6 Lantern, cooling hy
properly-arranged ventilation is of the utmost importance.
A solid connection must be made to the lantern chimney, and the
flue must be extended to the open air with tubing or ducting of
cross-sectional area not less than that of the lantern outlet,

A vertical rise of at least 8 feet should be arranged in the flue to
provide an adequate air-flow through the lantern; where this 1=
impracticable, it will be necessary to employ an exhaust fan.
Thermal Relay

This very sensitive device is adjusted and tested before despatch.
Its extremely critical setting must not be disturbed unless it hias
been upset by damage in transit or mis-handling after delivery:
even then, any re-adjustment should if possible be carried out by
an Engineer of the BTH Company or its Agents, proceeding as
follows:—

(1) Set cam spindle (see Fig, 7) fully anti-clockwise.

(2} Adjust differential screw, so that contacts touch when the

gap between armature and magnet is approximately 0-025 in.

-~ g
0 1 | O o )
Al LB Shrip A E

E Contacts

H ~ Closed
0 o o) & ol
k/ = b . /'6 O 14,
7 7 .
Armaoture  Cam Cam Citterential
& Magnet  Spindle Freseiting  Screw

Screw

FROMT OF RELAY BACK OF RELAY

Fig. 7. Disgram of thermal relay. For adjustment, see text,
i



(3) kotate cam spindle. Contacts should part at approximately
90° rotation.

(4) 11 this setting is not obtainable, adjust cam presetting screw.
Turn it elockwise it contacts open too early and vice versa,
Re-check as in (3.

(5) Turn the cam spindle until the contacts are just closed; the
relay is then ready to be fitted into thé lantern,

Remove the external grille from the lantern (front end, left-hand
side), turn the internal hexagonal clamp to the horizontal, and slide
the relay in, with contacts downwards and towards the rear of the
lantern. Make sure that the relay is resting on the bottom support
strips and that the far edge is in the vertical groove, then turn the
hexapgon clamp so that the hexagon portion is downwards, locking the
relay in position. Tho not yet replace the grille on the lantern body,

THE HEAT FILTER

The heat filter and its associated blower motor must
always be in use during projection. The heat flter is made op
of a number of strips of a special glass; these are very costly and
must be treated with particular care. Never touch the surface
of the strips with the fingers.

To At the filter, lilt and remove the cover-plate immediately
below the ‘:~||1.]T1'fr-lrpl.‘f'-:l“rlg hiandle on the right-hand side of the
lantern, 13, Fig, 2. Slide the filter in as far as it will go, pressing it
home with e attached handle. This handle should then be lifted
and the cover-plate replaced.

As the filter removes most of the heat from the light-beam, it
will itself become dangerously hot unless continuonsly foree-cooled.
The blower-motor circuit is so arranged that it swite lies on as soon
as the carbons touch during are-striking, If it does not start up
immediately, the equipment must be shut down at once, and the
fault located and rectified. :
Adjustments to the Heat Filter

The heat Alter is despatched with the maximum number of
strips, twelve; but, with efficient gate-cooling, it may be possible
to reduee this number without overheating the filim, thus providing
a nseful increase in light-output, For 110-amp. operation it iz suggest-
ed that not less than 7 sirips should be retained, these being located
in the centre. The unnecessary strips can be remaoved as follows—

Lay the filter on a flat surface, with the heads of the countersunk

serews upwards, Remove all screws and lift off the top plate and

the upper asbestos frame, together with the thin ashestos strips
at top and bottom. Lift out the estimated number of glass strips

(landling them with a clean dry cloth and wrapping them up

carclully for storage). Leave the remainder close-spaced in the

centre ol the aperture, Replace the thin asbestos strips at the
top and bottom ends of the glass strips; finally, re-assemble the
asbestos frame and the cover plate,



OPERATION
Carbons

The carlions used with Type N lanterns must be specially designed
for the particularly heavy duty invelved, The BTH Company or
its Agents will be pleased to indicate snitable fypes on request.
The appropriate sizes are as follows:—

Positive  [32-34 volts, 90- 953 amp.}) .. 9mm, 14" to 167
[52-53G volts, 100-110 amp.} .. 10 mm. < 14" to 167
Megative (dither current rating) s Bmme BT 1o 127

For reasons of economy, both carbon-holders are so designed that
the carbons can be burned down to short ends,

The carbon movements are controlled by the automatic feed
mechanism located in the back of the chassis and by the hand-feed
knobs 36, I9g. 3. These knobs can be used whether or not the feed
mechanism is in operation, as the latter incorporates friction discs
which allow the drive td slip doving hand-feeding,

Nore: When fitting the hand-feed knobs, the one with the short

stem should be on the right-hand side [the negative feed).

Lanterns are normally despatched with the positive clamp set
for 10 mm. carbonz. If 9% mm. carbons are to be used, loosen the
hesagon screw at the upper tip of the positive head, rotate the
eccentric block normally clamped by this screw until its hottom
edpe-is a little lower than before, and retighten the screw. Checle
that the carbon can still be pushed in from the sidefand that the
clamping lever comes to rest just above the baseplate when the
carbon 15 tightly clamped. During these adjustments avoid ondue
strain on the carbon-carringe assembly.

Fitting the Carbons

Positive Carbons. Lift the positive carriage slightly, to release
the clutch (zee ' Positive Carriage™, page 20), and shlide it as far
forward as possible, Pass the “crater” end of the carbon through
the arc-control magnet on to the positive guide, put the other end
in the clamp of the moving head, and tighten the clamp, Normally,
the erater end should project about 17 (25 mm.) through the positive
guide. Chéck that the puide is pushed fully down in its holder,

Megative Carbon. Loosen the negative cartiage clamping
handle, 37, Fig. 3, and withdraw the carriage to the end of its
stroke, Loosen the negative collet by rotating its clamping handle,
and push the negative carbon in from the rear, point foremost
{another negative carbon can be used as a push rod). The carbon
should e set in the collet in a position to give an arc gap of about

" {15 mm.) when using 9 mm. positives, or about &% (17 o)
with 10 mm. positives. Finally, reclamp carriage and collet handles,

Control of Megative Carbon Tip

The position of the negative carbon tip relative to the positive
crater is very important, as it must be correctly placed in order to
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burn a steady are and a square crater. External control knobs are
provided near the rear end of the lantern, engraved “Up-Down”
and “Lelt-Right”, 7, Fig. 2. It should be noted that these inseriptions
refer to the movement of the negative tip as viewed from the rear.
Viewing window 56, Fig, 6, is fitted in the rear door 20 that carbon
alignment can he checked.

Arc-striking

When the lantern is operated for the first time, check that the
position of the ecarbons is as described in previons sections and
that the heat filter is in position. Operate the dowser handle, closing
the front shutter and bringing the mirror-shicld forward; then, by
switching on the arc supply, strike the arc, The filter-cooling
motor should start up at once. The arc-striking current should
he two-thirds of full load, and shonld immediately be increased to
its full value by reducing the external ballast resistance. Raise the
dowser, retracting the mirror-shield, and project on to the screen.
By means of the cxternal knobs 2 and 8, Fig. 2, adjust the mirror
50 that the light-beam i= concentric with the gate, and then hand-
feed the positive earbon to the position which gives the best screen
illumination, following up with the negative carbon as required,
Ouickly adjust the arc-image plate 9, Fig, 2, s0 that the crater-image
falls on to the appropriate line on the plate,

The antomatic focus control system should now be chiecked (for
a deseription of its operation and adjustment, see page 17). The
arc should then be switched off and the arc-gap gauge (see Fig. 3)
should be lined up to match the crater. The negative carbon should
be aligned with this gauge, and after making sure that the dowser
is closed, the arc can be re-struck. Having re-opened the dowser,
the speed control rheostat 46, Fig. 4, can be adjusted so that the
negative carbon feeds at the exact burning-rate, and maintains the
correct gap and arc voltage.

Under maximum-current conditions, it may be found, that, even
with the speed-control rheostat set at maximum, the negative leed
ate 12 still insufficient. Extra speed can be obtained by o minor
change in the motor connections :—

Refer to Fig. 5. A connection will be seen between the tapping

near the left-hand end of the speed-control rhiecstat and the

second terminal [rom the left ("A™) on the terminal board below,

Remaove the connection from the tapping and transfer it to the

left-hand end of the rheostat or the right-hand terminal on the

terminal board (V1)

Once the initial settings have been determined, operation will be
fully automatic, and the controls should not be disturbed again,
Alteration to the setting of the thermal relay should only be neces-
sary when o new mirror is fitted, and then only if the mirror focus
differs from that of the old mirror. After filting a new mirror it is
desirable to run the are for sufficient time to allow the relay to

14



place the crater in its original position, and then to check if any
improvement can be obtained by hand adjustment of the crater;
but the relay setting shoold not be disturbed unless it is certain
that re-adjustment will give better resulis.
NOTE: When fitling new carbons, the eraler end of the positive carbon
st be in 15 covrect position relative fo fhe positive guide.
If the erater 15 foo far forward, it will be ontside the control
zime of the relay, and the positive carlbon will feed forward too
rapidiy. Sinlarly, the tip of the wegative carbon must be
corrgotly placed wefative lo the positive carlon, Tf 4 is foo
close, the earbons will wol separale properiv after sirifing;
~ahile if the gap is too greal, the ave will not be struck af all.
Mirror Adjustment
Two control knobs are provided to enable the mirror to be tilted
or slewed 1o ensure even illumination of the Glm gate. These two
adjusiments are completely independent, and the engraving on the
control knobs, “ Left-Right™ and “Up-Tiewn™, refers to the resullant
movermnent of the hght-beam on the sereen. I the mirror-travel
provided by the control knobs is insufficient to cenlralize the beam
on the gate, minor adjustments can be made as shown in Fig, 8,
If it is wevident that considerable adjustment is necessary, re-
check the hii;.:nmt!l;lt of the lantern,
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Fig. 8. Additional adjustment to mirror slewing and tilting controls,



AUTOMATIC ARC-STRIKING DEVICE

When the arc-supply is switched on, it energizes a solenoid
connected across the supply terminals, and the operation of the
solenoid rotates the striking way-shaft, Fitted to this shaft is a
sector with rollers, and rotation forces the forward roller on to the
negative driving chain, so taking the negative carriage forward until
the earbons tonch, Carrent then flows throogh the carbons and also
through the coil of a relay connected in series with them; this relay
closes, and, in =0 doing, open-cirenits the supply to the striking
solenoid, This allows the rveturn spring to rotate the way-shaft
backwards, separating the carbons and striking the arc, which is
then left burning, ready for the eurrent to be increased to its full
villue. A delay device fitted to the striking way-shaft ensures not
only that the negative carbon moves forward slowly enough to
avoid earbon breakage, but alse that it refracts at the correct
striking speed.

Tt should be noted that the arc-strildng solenoid is “short-time
rated”’, that is, while it will safely withstand normal operation, it
will overheat if left switched on indefinitely, If therefore the arc does
not strike when switched on, due to wide are gap, absence of carbons,
or other canse, the supply must be switched off immediately, and
the cause investigated, &7

Lf, awing to low line volts or other cause, the striking solenoid
mechanism is too slugeish in operation, an increased voltage at this
point may be obtained by the following proceduore i — '

At the rear end of the lantern, just above the striking solenoid

are two tubular resistors. The one nearest the back (20 ohims)

is in series with the feed motor; the forward one (40 ohms) is in
series with the striking solenocid, This latter resistor can be short-
gircuited to increase the striking-solenoid voltage.

Adjustment of Striking Mechanism

The solenoid strolee and the position and length of the levers on
the way-shaflt are all set correctly before the lantern is despatehed,
and should require no further adjostment. Should any alterations
be necessary, however, an external adjustment is provided for the
length of stroke, which is partly controlled by the length of the
negative chain. The rear sprocket bearing has slotted fixings so that
the chain tension can be adjusted, but this adjustment is very
critical and should only be attempted if it is quite certain that no
other cause is responsible for an incorrect arc-gap. To check this,
aperate the solencid clapper smartly by hand and measure the
resultant stroke of the negative carriage. For Type N 6 Lanterns
the stroke shomld be §% (19 mm.), plus &7 (2-3 mm.) overshoot ;
strokes slightly longer than these are permissible when measured
in this way.

The return-stroke spring should be so adjusted that it always
returns the negative carriage through its full travel, while not being
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too strong for the solenoid to close properly. This spring requires a
greater tension for steep projection rakes,
AUTOMATIC FOCUS CONTROL

The device comprises a thermal relay, 53, Fig. 6, a periscope,
Fig. 3, and a gearbox, Fig. 9, with a two-speed drive to the positive
carhon carriage.

The relay, shown disgrammatically in Fig, 7, consists basically
of a pair of bi-metal strips, arranged to provide compensation for
changes of the ambient temperature inside the lantern. An image of
the erater is projected on to the relay by means of the periscope,
the image being deflected to the et or right according to the longi-
tudinal position of the crater. When the image falls to the right of
the gap betwesn the hi-metal strips, the relay contacts remain open,
andl the positive carbon is fed at a speed which is above the normal
burning-rate. This canses the crater to move towards the rear of
the lantern, and its image travels across the relay until it Teaches
the left-hand bi-metal strip, The applied heat causes the strip to
distort sufficiently to close the relay contacts. The contacts are in
series with the supply to a solenocid, 62, Fig. 9, mounted on the
gearbox, and the operation of this solenoid has the effect (explained
in a laterection) of reducing the speed of feed to well below the
normal carbon burping-rate. The crater and its projected image
start to fall back to their previous positions; when the image leaves
the leli-hand strip the relay opens, de-energizing the solenocid and
increasing the speed of feed to above normal buming-rate; the cycle
of operations iz repeated indefinitely, and the crater is maintained
s0 close to its optimum position that the small variations of light-
intensity are unnoticeable on the screen.

Adjustment of the Thermal Relay and Optical System

These checks and adjustments will normally be carried oot when
the lantern is operated for the first time (scc page 14).

Strike the arc and set the carbon in the position which gives the
best illumination on the screen, as described on page 14, An image
of the crater will be seen on the thermal relay. Shouald this image be
above or below the window of the honsing, slacken the two screws
fizing the focus-control periscope and rotate the latter so as to set
the image at a height central with the window, then tizhten the
xing screws,

Now set the periscope mirror-adjnsting serew, 53, Fig, 6, so that,
still with the crater in the best position for screen illamination, its
tmage falls in the centre of the gap between the two bi-metal strips
to be seen through the relay-housing window. The relay should
then automatically hold the crater in the correct position,

Observe the movement of the crater with the relay in contral.
If the image tends to move excessively on to the left-hand bi-metal
strip (carbons feeding too fast), torn the cam-spindle (Fig. 7)
slightly anti-clockwise till the relay contacts close, If the image
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Gl Adjusting serew for three  teclh per
stroke and soleonid gap.

6l Solenoid,

i, Inteclerence pin, operated by soleaoid 62,
o4 Posilive pawl.

63 Poaltive rateliet.

tifi, Adjustment for one tooth pes stroke,
67, Push-rod,

G, Non-retum spring.

00, Negatlve pawd,

Tk Negative ritchel,

71, Bocking lover that actites pawls,

Fig. 9. Top view of Moter and
Feed Ratchets.

then drops back too far ento the mght-hand strip, turn the cam
slowly till the relay contacts open. It may be necessary to repeat
these adjustments ance or twiee to get the erater image to “float”
correctly between the two strips,

Lf the relay contacts “chatter”, the gap as set in the section
“Thermal Relay", page 11, is too wide, Remove the relay from the
lantern and unscrew the differential serow very slightly (abont 107)
out. If the movement of the crater is excessive, the gap is too small,
Remove the relay and serew the differential screw in about 107,

Gearbox and Feed-mechanism

The feed-melor drives a wormwheel, on the gpindle of which is a
ball-race, monnted cccentrically. The eccentric motion vocks a lever
71, Fig. 9, at each end of which is fitted a spring-loaded pawl, 64
and 69, These pawls engage with the positive and negative ratchet
wheels, 65 and 70, giving one tooth per stroke on the negative
ratchet (righi-hand) and, normally, three teeth per stroke on the
positive ratchet. The ratchet wheels are connected by friction
washers to spindles which pass back into the gearbox, where each
has a worm drive to its own chain-sprocket,

When the solencid 62, mounted on the side of the ratehet housing,
is energized via the thermal relay, it interposes a pin 63, into the
path of the positive pawl, reducing the number of teeth taken per
stroke from three fo one, and so reducing the feed-rate of the
positive carbon to below normal burming-rate,
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Adjustment of Feed-mechanism

A thin screwdriver and a 4 BA box-spanner through which the
serewdriver will pass arve required for adjustments to Lhe ratchet-
feed mechanism.

Remove the hand-feed knobs and the ratchet-box cover. Tm-
mediately in front of the ratchet-box will be seen the focus-control
solenoid; movement of its armature operates a lever and pin 63,
Fig. 9, the pin being in the path of the positive pawl 64, Switch
on the are, and observe the action of the pawl when the thermal
relay contacts close. The solenoid armature moves inwards and the
pin 63 should deflect the pawl so that the ratchet wheel is moved
only one tooth for each stroke of the pawl. If the operation is
incorrect, the length of the push-rod 67 probibly requires adjust-
ment. To do this, switch off the supply and open the Ieft-hand
door of the lantern, Fit the box-spanner over the locknut on the
serew indicated at 66, Fig, 9, at the end of the armature, and pass
the screwdriver through the bosx-spanner; unlock the mut and
turn the screwdriver (clockwise to lengthen the push-rod), Re-lock
the nut and again check operation. :

When the relay contacts are open, the solenoid armature should
also he nﬁw andd pawl 64, at the end of its stroke should just clear
pin 63, T the clearance is excessive, the armature is too far open,
and may have difficulty in closing on low are volts, The armature
travel can be adjusted by means of the stop-screw 61 at the side
of the solenoid.

All settings should now be tested with the arc running, checking
that the ratchet pawl correctly engages one or three tegth, while
the solenoid opens and closes without hesitation. When necessary,
the non-refurn springs 68, Fig. 9, can be set to index each tooth
correctly, but they should not apply too great a pressure.

Removal of Motor and Gearbox

The motar is spigot-mounted and can be removed without dis-
mantling the gearbox, by frst disconnecting the leads from the
terminal board at the base of the speed-control cheostat, and then
removing the three serews that fasten the motor to the gearbox,

To remove the gearbox, ease the tension on the positive driving-
chain by inserting an 0 BA screw and washer in the tapped hole
in the plunger in the bearing for the front sprocket, 31, Fig. 3, and
tightening the serew until the springs are fully compressed; then
lift the chain off the gearbox sprocket. Unbolt the gearbox and
nnsolder the connections to the ratchet-heusing solenoid, after
which the gearbox can be lifted out,

POSITIVE CARRIAGE

An endless chain, driven by the positive sprocket on the gearbox,
passes at the front end of the lantern over an idler sprocket, the
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bearing ol which is spring-loaded to keep fhe chain taut. A third
sprocket, fitted to the moving carriage, is engaged with the driving
chain and is normally locked and prevented from turning by a
spring-loaded friction clutch, The movement of the chain is thus
communicated to the positive carriage, giving normal feed. As the
friction clutch is operated by the weight of the carriage, assisted by
the spring, lifting this carriage will relieve the clutch pressure and
release the sprocket. The carriage, while lifted, can be moved to a
new position as required, the sprocket “free-wheeling” during the
movement and heing locked again when the carriage is allowed to
drop back into its normal position.

Fig. 10 shows a section through the positive carriaze. Bracket 81
is pivoterl but restrained by stud 83, The reaction so obtained is
transmitted through the stud, causing a clamping action between
sprocket 88, cluteh plate 89, friction washer 90, and bearing 852,
The overhung weight of the bracket is therefore transferred to the
moving carriage 84 which rups on rollers 85, 91, and 92, hearing
on the main support tubes.
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If the friction washer becomes unduly worn, the bracket and the
positive head will fall below normal, This can be corrected by
slackening screw 87 and turning nut 86; the correct setting 15 when
the vee in the moving head lines ap exactly with the vee in the
positive guide,

1f the carriage rollers become slack throngh wear, new rollers
should be fitted.

SURGE SUPPRESSORS

Both the striking solenoid and the pearbox solenoid are fitted
with suppressors to prevent contact sparking and wear, and to
avold interference with the sound system.

The striking salenoid has a 0-5-mfd, 350-valt condenser connected
in parallel with the coil. A Metrosi] surge-suppressor and condenser
assembly are connected in series across the gearbox solencid coil,
and are located in a metal housing attached to the gearbox,

Should the blower motor cause interference with the sound
channel, local suppressors should be fitted to suit individual con-
ditions.

' .

A list of the recommended Spares
will be supplied on application.



Glass to Metal Metal to Glass

(1) Bemove existing mieror springs and [1} Remove gxisting  mioor  springs amd
miirmr clips; retain screws and washers., wirrer elipa: retiin serews A washers,
12} Fit new springs (Pt 1) 4t back of frame 2] Fit new springs | PL 4} to front of frame
a4 ahow, it Fhown, Fenove the injtial stifines by

(3 Fit now clips (Pt. 2} at bottood, with
rojection inwards, wsing screws, Pr 3,
(4] Fit metal wmirror and nsw uppes chips,
The mitror shoubd now be below the H‘iﬁt e 3
of the frame, and should be held against 41 Fit glass mirvor, with dinmoni cot at top,
the elips by spring pressyre, “wprolating the elips 1o permit’ fatry,
= Tighten chip serows,

liam] finger pressire,
r it the long elips (e 3} at top, nnd magmd
ITL 4] At bottoms Leive scews

Fig. I, Glass-to-metal or metal-to glass mirror conversion,



MAINTENANCE
Daily Attention

(1) The mirror can be cleaned in position, or can be removed with
the mirror frame.

{a) Metal mirrors. Experience has proved that the daily
cleaning of metal mirrors is essential, as neglect will canse
the appearance of a chemical flm, very difficult to remowve,
on the reflecting surface. Use only a high-grade silver
polish ar o specinl mercury-lree rouge which can be
supplied by the BTH Company.

(b) Glass mirrors. Remove any small carbon spots, and
gen clean with snitable mirror-cleaning compound, taking

re not to wet the back of the mirror.

(2) Withdraw the heat filter and clean it very carefully, using a
dry elhair brush. Never allow moisture, grease, or the
fingers to come info contact with the filter glass. While the
heat filtepds out of the way, the nose lens shonld be eleaned.

vy the slag tray.

carbon dust from the main tray.

te (sparingly) any points requiring attention [(see

(3)
(4
(5)

(6} Replace any inspection windows that may be broken. A
cracked window is dangerous to the eyes.

Weekly and Monthly Attention
(1) Carry ont lubrication in accordance with the instructions on
page 24.
(2) Examine main flex leads, and check all joints, tightening
Wh.l'_‘.'IE: Necessary.,

General Attention every 3 to & months

(1) Clean contacts of thermal relay, inserting a pipe-cleaner
moistened with carbon tetrachloride between the contacts.

(2) Adjust (if necessary) thermal relay differential screw to
compensate for contact wear. Only necessary if crater move-
ment has become excessive,

{3} Check positive carriage for alignment with positive guide,
Re-adjust height il wear has taken place. If the anti-lift
device has become loose and allows the carriage 1o rock, its
fixing screws should be leosened, the slack taken up, and the
screws retightened.

(4) Check the motor brushes for wear,

(5] Replace any worn or damaged parts with the correct spares,

(0 Kefer to lubrication diagram for points requiring occasional
lubrication, )
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THE BRITISH THOMSON.HOUSTON CO., LTO.

LUBRICATION

Iig. 12 shows the points requiring periodic lubrication, and these
should receive attention as indicated in the following table. Except
where special instructions are piven, all points are freely accessible
without the remowval of any parts. The mcﬂmmend.eri lubricants
are as follows :—

LB. 1743

Oil Asteroil AA Grease Graphite Grease.
Point | Deseription | Lubricant | Access
Weeldy
1 Positive carciage rollers (not ball ruees) ol
I Positive drive front sproclket | sl il
1B Megative collet nut vee slot L. SO M e 1 12
W | Striking mechani=m way-shaft @ . | il
Mnnthly
A Mirror-shield mechianism bearing pins
B Negative drive idler sprockets (2) (871 ! k
G Negalive carriage sprocket (8] i *
H | Driving pawl and lever pins | : '
Reqr spindle—aoil recess behind ballrace (5111 anid
(L drop anil
amly lever
J Positive and negative ratchet wheel TG0 :
spindles
fg Mirror adjusting spindles e il Remove
5 | mirror frame.
L‘t Mirror adjusting cams . . : .| Gresse ' Remowve
1 mirror framee,
M | Feed control pivats .. il Remove feed
| knobs and
I COVEr.
K Are striking rollers (2 hearings) A | il Under nega-
tive carrmge
’ bracket.
(8] Fositive-carriage clutch sprocket .ol 1 deop |
| enly per
¢ ; - month)
5 MNepative-carbon Lilting can Grease Undor nega-
\ tive i
, bracket,
L Negative-cirbon tile and slew spindles il
V| Striking mechanism lever and links .. 0il
X | Carbon lengih indicator pulleys 0il Hemove
| S -, - e, Fai. [T bottom tray.
As Required
B | Side door hinges {L.f—l’. and K. H. doors) il
[sparingly)
& Shutter handle hearings il
D Shutier bell-crank pins il Bemowve front
1 heat shicld.
E Shutter hinge il Remove front
' heat shield.
(8] Side door-bandle bearings (L.H. and |
R.H. daars) | 0il |
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