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The new Mark 5
‘Monophoto' filmsetter

Since the first "Monophota” filmserter was introduced in
1935, successive models have preatly increased the machine’s
versatility and productivity. With the new Mark 5 film-
setter, further important improvements have been made
which once again extend the machine’s capacity for handling
complex work and also increase its flexibility of operation.

The improvements concern the facilities of line-feeds and
leading variations, as follows:

1) The range of line-feeds is from 5 to 314 paint in 3-point
increments.

2) Sclection of line-feeds can be made either at a specially
equipped keyboard or (as with earlier madels) at the film-
setter.

3) The range of leading variations is from 4 to 314 point,
and these are signalled from the keyboard.

1) All leading variations may be carricd out in any part ofa
line. bor example, a variation can be effected of the same
value as a line feed, so that vertical rules may be composed
horh up and down the page in a similar manner to horizontal
rules. _

5) The line-feeds and leading variations can be madc in
either a backward or forward dircction. One particular
asset of the reverse [unction is the ability to compose such
diverse languages as English and Arahic on the same film
drum.

The filmsetter

The whale film drum platform with its mirror carriape
has been modified so that the [ilm feeds at the ends of
lines, as well as variable leading increments, are produced
by one mechanism. This mechanism comprises six air
pistons, each applying one movement in the range 7}, 1.2
4, 8 and 16 points; so that, when ‘;clectivcly ﬂonallcd any
film feed in the range from 4 to 311 points in }-point steps
can be obtained. For the purpose of end- oﬂlme feeds, the
movements are automatically signalled as part of the justi-
fication process, and [or leading they are manually signalled
at the keyboard. A reverse signal enahles the increments
to be made in the reverse dircetion (i.e. subtraclive), if
requirced.

Consequent upon these alterations, the opportunity has
been taken 1o redesign componcents associated with the
mirrors, iu order to improve the safeguards for excluding
dusl and to make the cleaning of the mirrors simpler.

The keyboard (limited method)

Tf cantrol af the line-feeds is not required at the kevboard,
no modification to the keyboard is necessary: the filmsetter
operative will continue to make manual adjustments on the
filmsetter according to written instructions from the key-
board operator.

Ta utilise the new leading variations, the six cxisling key-
buttons and keybars are replaced, and there is a chaoice of
several different ways of employing them. One is to
nominate them as follows: 4, 1, 2, 4 and 8 point, and
reverse; by tapping any one key or combination of keys, a
maximum of 154 points movement can be obtained, cither
backwards or [orwards, and this can be added to or sub-
tracted from the pre-selected line-feed. Anather way is to
nominate the keys for commonly used leadings: e.g. 15, 2,
3.4 and 6 point, and reverse. It would also be possible to
utilise more than six leading keys in the case of special work
such as mathematics or vertical ruling,

In a mixed Mark 4 and Mark 3 installation, compatability is
possible on the condition that the operator specifies which
machinc belore he starts.

The keyboard (comprehensive method)

The limited method, described abave, is entirel y adequatc
for a wide varicty of work. However, in some kinds of work,
such as mathematical and textbook setting, it may he
necessary to change the line-feed for several lincs, as well

as the introduction of leading variations. For this purpose

an auxiliary keybank can be added to the left of the normal
keybank (see illustration). It contains six keys for signalling
line-feeds of %, 1, 2, 4, 8 and 16 points.

In this way, the keybaoard operator can establish the linc-
feed on the filmsctter and yel make frequent changes to it
as may be necessary for special work, e.g. quoted passages
in books requiring less line spacing than the actual text;
mathemalics with the text in 12 point and the formulae in
multiples of 6 point.
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OL.0L00 General

I this manaal, we have tried to assemble all the information
that we think the operative of a ‘Monophote’ filmsctier
Mark 4 is likely to want. While much of the descriptive
matter will be found applicable to earlier machines also,
Lhe reader should not expect agreement in several of the
details.

In many cases, clementary inlormation has been included.
To the experienced operative, this may seem ‘nursery-talk’,
but it is possible that the reminder may refresh his memory
on some lang-forgotten reason or detail. Such items are
intended principally for the guidance of the studenl or
novice who may not have fully absorbed the content of the
lectures and demonstrations he attended; even il he did,
the ‘refresher course” alforded by a recapitulation of basic
facts and methods should help him on towards a fuller

and speedier proficieney.

Previeus manuals have been intended for use in conjunc-
tion with the volume dealing with “Monorvpe” composition
casters; however, the latest edition of this is an cxpcnsi‘ve
publication and the greater part of its contents, relating
solely to hot-metal working, is therefore inappropriate.
"This manual you hold deals enly with the filmsetier.

The reader may have had no previous experience in working
this type of machine. Nevertheless, we anticipate that he
will quickly realise that the routine is simple and that the
mechanism, despite its numerous sub units, can be resolved
into a series of straightforward and logical maotions.
Provided he conscientiously attends 1o the maintenance
requirements,  steady and gratifying pmd'uction should
continue indefinitely. '

Boeativeas M(mupllt).l-n' filmsetter is essentially a mechanised
camera, the importance of cleanliness cannol be over-
sliessed . Inferior results are bound 1o be oblained if the
normal intensity of the lipht is reduced by dust and/or
pil tilm on the lenses or reflecting surfaces : these must he
kept immaculate. Rouline calls on customers by our Staff
reve al the sipnilicant fact. that continuous trouble-free
U]‘t‘l.ltlnn acenrs most consistently in those establishments
maintained in the staie of clean-

where the filmsetters are m

liness normally assoclated with surgery.

In case some unexpected dii'i‘icultv should arise, the fauli-
tracing section [17.00.00) will give a very useful lead.
Should unsatisfactory results continue, a representative
{vom one of our Depots {or abroad, from our nearest Agent)
will bring expert knowledge to bear on the problem.

g7 Where this symbol introduces a paragraph, the infor-
I mation it conlains is intended solely for the use of a
ualified engineer or clectrician, as the work isnot consider—
ed 1o be within the scope of an operative who has not had
such specialised training. However well intentioned, un-
practised hands could easily add to existing, difficulties and,

A0

02

06

07

on the electrical side in particular, might produce very

serious results.

01.02.00 Principles

By the use of "Monotype” and "Monophoto” equipment,
manuscript or typescript matter is converted into direct- o
reverse-reading film or paper positives, for litho, gravure
or letterpress waorking.

Composition can take the form of continuous body matter or
display (in sizes [rom 6 ptio 24 pt), mathematical expressions
of the most complex kind and diagrammatic chemical
anything that can be compaosed in hot metal and
many Lhings thal can’t, as, for example, overlapping char-
acters or ext r(:m(‘.ly narrow ‘EPSC‘_’.S_

formulae

The
first is a keyboard which is the subject ol a separate manual

Two machines, independently operated, are required.
and therefore need nat be deseribed in detail here. Keys,
- to those of a typewriter, are tapped to produce,
not a legible script, but 2 punched paper ribbon with 31
tracks in addition to the 2 rows of continuous marginal
perforations by which the ribbon is fed through the
machine. Combinations of perforations {regarded in a

similar

single line across the lebon] form signals for selecting the
characters to be reproduced and four lransmitting other
controlling instructions to the second machinc.

The second machine is a ‘Monophoto” filmsctier, the
particular model with which this manual deals being the
Mark 4. Thisis powered by an electric motor and controlled
by the paper ribbon which is placed in position on the air
Luwer. )

It is important to remember canstantly (il the operations
are 1o be fully understood) that the paper ribbon passes
through the filmsetter in the reverse order 1o that in which
it was perfarated. That is o say, the last signal tapped will
be the first to reach the filmsetter; when the keyboard
operator completed the compasition of a line, he then
tapped the justification signals. These, therclore, will
arrive at the filmsetter hefore the signals for the characters
and spaces, so causing the correct space-widths to be
cstablished and ‘in stock’ before they are required for use
in the line. When the filmsetter has dealt with that line,
fresh justification signals will be transmitted in anticipation
of the needs of the following line.

Up to 340 characters are available for use at any one time,
enabling foreign {accented) letters, floating accents, mathe-
maltical signs and a variety of other symbols, in addition to
the seven basic alphabets to be sclected and used at the rate
of 190 per minute, without any manual re-arrangement.

Every character is provided in the form of a negative
film vontained in a protective open-ended box generally
measuring 0-2in ¥ J-2in (508 mm « 508 mm). 'These orig-
inal characters, either direct- or reverse-reading, are of



A8

A

i

.0

approximately ptosive. and from them optical reduclions
[lo G pt) or t:nLlrgcnu_'n!.t; {10 24 p1] are made h}' (Iuic'k and
accurate adjustinents at the beginning of a job. To maintain
typographic standards. 1L i3 advuni.agcuus for an "A' set of
natrices to be used tor 6 ptand 7 pt working and a ‘B’ sct for
Bpl o 24pt (see LRO102) In addition, provision can be
made for some larper characters Lo reproduce 2-line
mathematical or ather signs: the casings of these measure
O-2in [ tomm

substiluted, m certain cases and Lo meet :,p{:c]al needs, [or

=1

twao ol the smaller pattern before the work that needs them
is started. All these photographic originals with their
protective surrounds are termed film matrices and they are
retained as a complete (bul munual[v variable} set in a film
mualrix case that, as mentioned, holds 340 of the standard
size.

For canvenient relerence, the 31 tracks of the paper ribbon
})crl'uru!iun:i (see 01.02.01) are designated /.2,34 ... 15 on
the right and A.B.C.) ... N, plus Q and S, on the left,
reading outwards from the centre which is the position
allotted to Q. The currents of air they admit bear the same
designations {e.g. Cair, or 5 air} as do also the pistons or air
pins that t|‘|n:}' cause to move. Basically, the columns
(lettered) and rows (numbered] of matrices in the matrix
vase are similarly referenced, though as there are insufficient
single letters for requirements (it not being practicable to
extend the width of the ribhon) some compound references.
such- as B, are introduced. These require an additional
perloration cach, but that is automatically provided by the
keyboard when the key is struck.

The effeet of this is that when, for example, perforations
¢ and 7 arvive simultancously at the air tower, they regulate

muotion that selects the film matrix in column C and row 5
ol the matrix case, by moving the case so as to bring this
matrix into the operative position. :

The aperative position is where a beam of light will fall on
fiftieth of a sccond. The matrix
forms the photographic object of a lens which will hring

it for appraximately one

the heam to sharp focus on a picee of light-sensitive film,
where the briel exposure is sufficient to leave a permanent
image. This image, however, is invisible (a latent image)
until it is chemically developed in the darkroom. Afltler an

exposure has been made, automatic movement of a pair of

mirrors arranges Lhat the next image shall tall heside the
first  not on the same spot — so thal a line of character
images is built up. At a Jater stage, these and further lines
of images will be translerred to a plate for printing the text
which has been tapped out on the keyboard.

01.03.00 Unpit system

Printers using hot-metal material recognise that a picce of
type has three dimensions. Of these, the height-to-paper
does not concern us, as [ilm is virtually a two-dimensional
substance. Tt has heen assumed [01.02.02) thal readers are

S 08 mm) and one ol them can be -
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tamiliar with the point-measurement  height as seen up
and down a page. A point is approximately ?'3 of an inch,
or 0-01383in (0-3513mm). The corresponding Didot poing,

used in many countries, is 0-01481in (0-376 mm).

There remains the width from side to side, and this varies
according to the shape of the letter - compare ‘i” with "W’
This also is measured- in points, distinguished by being
termed “set points’ and usually abbreviated to “set’.
A B2 pt quad of any given fount is a square il'it is 12 paints
high and 12 set points wide. ILis brielly described as 12 pt,
12-s¢t’. A Tount of ‘condensed” (i.e. narrow) face might be
L0 pt, Rj-set. The quad (again, ot any size} is, for "Monotype’
v ‘Monophoto” machine purposes, assumed Lo be divisible
into 18 units of set. To obtain a measurement of width, it 15
therefore essential to know the set bemg considered as well

as the number of units; ‘9 units of set’ conveys nothing
more than *9 picces af string” does. Bul 9 units of 12 set '9

plECf‘S‘ of string each 12ft long) gives a measured width of
gin < 4in = yin (2 117 mm).

Consequently, all ‘Monotype’ or ‘Monophoto’ faces are
designed with character widths of specified units; the
machines are geared lo count these and p:'ovid(, the
corresponding accommodation based on the set size of Lhe
fount. When finer steps are required, as in justification,
provision is made for spaces to be graded in units and
fifteenths of units of whatever set-size of fount is being
employed

This spacing in units and fifteenths of those units is known
as ‘proportional justification” and differs (rom the principle
used in ‘Monotype’ hot-metal machines and many earlicr
‘Monophoto’ filmsetters, where spacing is in steps of
(0:0075in and 0-0005in.

0L.04.00 Power

Some parts of the mechanism of a ‘“Monophoto’ filmsetter
arc operated from a pair of camshafts (usually driven by a
small electric motor mounted at the left side of the machinc),
and others by compressed air at 171blfin® (1-12kgf/em?)*.
A constant supply of this is maintained by a scparale
clectrically driven unit, with piped connections to both
keyboard and filmsetter.

In many cascs, it will be noted that the power is used for the
compression of springs, and the act of releasing them. The
‘uselul work’ is then done by the resistance of the spring
to distortion, or by its subsequent reversion to normal size.

The application of spring pressure, in place of 'positive
motion’ is a safeguard against disaster resulting from an
incorrect adjustment or the accidental presence of a
‘foreign body’ causing an obstruction.

*‘;ee 12.04.01 ror explanation.
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02.001.00 Accommodation

A Monophoto tilmsetter Mark 4 weighs 150wt 1k (764 kg]

and occupies a projected floor area of 3L 9in » 301 Oin

(Hsan 82em) should have a minimum working arca of
91 9275 em - 273 cm) 1o enable adjustments and clean-

ing 1o be carvied ot (‘|'|"1L'it‘11!]‘,(,

The room in which the lilmsetter stands should not be used

o ather purposes, as the ereation and/for disturbance of

dust van be very damaging to the product; itis particularly
undesirable tat the room should be used as a means of
access Lo any other part of the building. In non-temperate
Climates, the room should be air-comditioned, but, where
this does not Jp}‘.i}’, a dust-cover should be put on the
machine when it isidle. Cleanming of the room should be done
with a suction machine rather than by sweeping. Unauthor-
ised handling of the machine or any part of ity equipmeni
shovld he prevenied af all times

Preferably, the fitmsetter room should be conveniently
close to the keyboarding room and the photopraphic dark
roont te maintain liaisom ol personncl, and so that a fresh
lilm can be readily substituted for the exposed one on the
drum which s detachable for this purpose.

Provision should be made (drawers, cupboards and a bench
witl: o viee which may be occasionally necessary) for
housing the fhnsetier’s equipment, including tools and
cleaning material, and spare parts, and for such work as the
u."lmnging ol individual matrices. In the planning of thesc,
dust-exclusion should have high priority. The services of a
technical representative are available in most countries to
advise on the layout of plant to obtain the most cffective

se ol space,

The equipment supplied with the machine includes:
Twao tilm drums (point or Didot as required).
Qptical test rig and sighting lens (in case).

Locusing bars {in casc) (point o1 Didot as required), most
conveniently kept on an inclined wall-shell opposite the

gearbux and 12in (300mm) from the floor.

Set-change pears in hox (as per specilication), most
conveniently attached 1o a wall at the rcar of the machine,
nppu.‘:ilt‘ the hé]l—gu;lrd.

Tilm matrix case in box (as per specification).

Unit selectors (as per specification).

Unit selector assembly stand (initial installation only).
Complete kit of ool

[Tust caver.
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02.02.00 Services

Moisture free compressed air at I?i!rxvf".f'in2 {1-20 ]cgf}'cn‘."j is
required. It is strongly recommended that a tapping be
taken Irom the high-pressure supply pipe to feed a flexible
hose with a controlled nozzle near the bench for air-drying
machine components alter cleaning Note that the machine
is fitted with a combined air-filter and oil mist lubrication
system which requires only periodic replenishment and
clcanjngaﬁer having been connected to the main air-supply
(12.10.01).

The clectric mains should provide an AC supply of 1-4kVA.
The machinc circuils arc wired Lo suit the requirements of’
the local supply which must he quoted by the customer -
lor delails, see 14.05.01.

As heat is not involved in filmsetting, this machine does
nol require covling water nor drain, but see also 02.03.03.

02.03.00 Air compressor unit

More fully detailed in 12.01.00, air compressors arc supplicd
in four sizes, according Lo the requirements of the establish-
ment. Their hrie? particu]ars arc:

Kevboard & Spoed
Maiod filmeetters Power rpam, Weioht Lenght Widlth  Heighit
Tiowl 6727 2er 4 0
IIPI2 10 machines 3 H.P. 300 "3 .
RIE lowmeehine {369 k! (1880 mm| {7H2mm] (1220mm)]
al sr e e g P
- " Byowt &2 P e
HEZ2 18 machines 300D, 265 2% 7

[420kp] (1880 mm) (762 mm] (1270 1mm|

P e
HPYY 28 mavhines [0 H P, 00 LHeWL T4 b A
[72akg) (2236 mm) (Y 1omm] {1324mml

l4icwt 7' 47 yo T
[724ke) (2236 mm) [ 16mm) (1524 mr

HP44 b machines 10 HLP. 305

The compressor can be placed in any convenient location,
preferably where the sound of its operation will not he
disturbing. It should be holted to the floor so that the right

hand end (as seen from the side opposite to the driving side)
is at least onc inch (25mm) lower than the left-hand end;
the difference in heights of the supporls assumes a level
floor. Adequate ventilation must be available Lo dissipate
the heat resulting from the air compression.

Recause cooling is an esscntial feature ol the air drying -
process, a contralled water-supply must be fed (convenieni-
ly, through plastic tubing) to the right hand end of the
heat-exchanger, and the warm out-flow [rom its left hand”
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vnd must be led tooa drain. The effluents of condensate and
ol water mixlure [rom the drain cock (driven oul under
pressure) can be collected inindependent containers or

they, tao, shoold be led to o drain.

Hhe air ﬁL;rrmml_iing e COMPrEssor i puHLIlt:d [T_',? dust or
anli set-ofl” sprays ete., the air-induction must be taken
Irom the purest possible source - e.g. by plastic tuhing
(1o outside the building, This will alse help to reduce
noise. An efficient silencer is ltied Lo the discharge from
the unloader valve, but sound can be still further redoced

by carrying the pipe-line through to the open air.

02.04.00 Preliminarics

Betine any attempl (s made 1o start 2 new ilmsetier on
repular production, a set procedure should be Tollowed for
the adjustment ol the machine to suit the conditions and
standards ol quality that efficient operation requires.
Operatives should therefore see that all the econditions

described  under the headings “Light output control’
(0%.05.00], "Calibration” (08.04.00) and. i appropriate,
Standardising several machines” (G8.03.00 1o 08.05.00), are
Cultilled. :
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03.02.00
03.03.00
03.04.00
03.05.00
03.06.00
03.07.00
03.08.00
03.09.00
03.10.00
03.11.00
03.12.00
03.13.00
03.14.00

03.15.00.

03.16.00
03.17.00
03.18.00
03.19.00

SECTION 3

Operational

procedure

Essential data

Loading film or paper

Fitting film drum housing
Fitting matrix case

Film drum feed

Setting the optical system
Mirror bar stop

Optical flat

Set gears

Unit selector assembly
Fitting paper ribbon

Starting the machine
Restarting

Stopping

Re-cap

Removing film drum housing
Rewind

Building a unit selector assembly

Air compressor

Eoo
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13.01.00 Essceatial data

When the paper ribbon comes Trom the kcyh()at‘ding
section, it will carry the data which are necessary for
setting-up the filmsetter. Such information eay well be
written on an adhesive label similar in form to the one
ustrated.

2 The keyboard operator will have knowledge of the actual

number of lines tapped and this, together with the feed,
will indicate the ':r_‘ngj b oof Iiim required, and the measure
will indicate its width, One inch (29 mm) of clear space
should be allowed in cach ol the two directions. In addition,
the Production Manager will probably have inserted other

r'vquir(.‘(l Pd!’li(.'ul(lrh.

030200 Loading film ar paper

Except where otherwise stated, ‘Tilm" is understood (o refer
ciually 1o a paper original.

Adl operations invalving the handling of the film prior 1o
developiment must be undertaken in subdued safe-light in
the darkroom (refer to the film-manufacturer's instructions).

To prepare a length of Him (see also 15.01.00) for mounting
on the film drum, cut it w the length and width required,
and prepare two strips of one-inch-wide (25 mm) adhesive
tape about one inch (2% mm) shorter than the width of the
film 1o he vsed. Lay the film on the bench, emulsion side u p
il a reverse-reading product is required, and so apply one
strip ol tape that haltits width adheres to one end ol the [ilm,
but it must allow a clearance of about § inch (15 mm) from
one side 1o aveid contact with the locating pin (03.02.05)
when placed on the film drum. Similarly apply the other
strip to the other end but here there will be ne pin to be
avoided. .

Remove the Nlm drum housing cover by pressing inwards
the two spring clips and lilting the caver upwards, using
the spring clips as handles. This exposes the top half of 1he
filim drum which presents aboui 15 inches (380mm) of its

circumlerence.

The film is located lengthwise against the lip of the gear end
ol the drom; the end location of the film is approximately
one inch (25 mm) from the air-gap shutter, the end oi'the film
Iving on the seribed line and abulting against the front of
the pine Note that, with the drum controls towards the

operative, Film for direct-reading is laid o the right af the
air-pap shutter, and Blm for reverse-reading to the left
Billerent drums are oblainable, according o the cnd-
prodiict required,

For a reverse-reading product, lay the film, its emulsion

side uppermost, on the dram, Iiusili(mcd asahove, and press
one adhesive tape on (o the drum.
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Using the main-scale control wheel, turn the drum {counter-
clockwise for direct-reading, or clockwise for reverse-
rcading) and proceed to lay the film round the drum
circumterence, away from the air gap shutter, en:;urfng that

1]

throughout its eniive length the edpe of the film is constan
in contact with the locating lip of the drum. Attach the

other end of the film by means ol the second tape, and
check that the film is perfectly smooth round the drum and
that both the tapes are securc.

Vor a dircet-reading product, follow the above proceduire,
except that the emulsion side of the film, which, for ease af
subsequent operations, should be of lhe thin-base Lvoe
(about 0-0025in or 0-0emm thick) has 10 be downwards,
The images will then be shot through the film and its anti

halation backing, which will absorb a cerlain amount of
light: the loss can he made good either by apening the irig
diaphragm (03.06.05) about two stops above the specified
setling, or by raising the setting of the variable resistor
control knoh on the right-hand side of the upper contro
panel hox.

When the cover has been replaced and sccured by the spring
clips, iis side fitting properly into the light-excluding slots,
the drum is rotated to the ‘Shutter’ (closed) pusition and the
assembly is then ready for mounting on the machine
(03.03.01)

Next, see il the spool label has any instruction regarding
signalled extra line-feed, as this must be arranped before
the film box is put on the machine. f this addition is necded,
refer ta 11.07.01.

03.03.00 Fitting film drum housing

Before mounting the film drum housing on the machine, it
is esseglial Lo check that the feed-and-lock rack is in its
lower position, Le. as when the film drum housing is
removed. Then turn the dust cover to lie flat.on the mirror
bracket housing, exposing the slot. Lower the film drum
housing inta position, when its four fect will give zpproxi-
mate positioning: the dowels provide accurate Jocation
When the housing is correctly seated, swing Lhe spring-
loaded retaining knohs into position.

Rotate the film drum from the ‘Shutter” (closed) to the {ilm-
start position (on the main and peint scales), bring the foed-
and-lock rack into pesition by raising its locking nut from

the lower to the upper location; secure it by turning clock
wise until the rack is held in cngagement with the filin-dium
gear wheel (see 11.06.04). The zeros on both seales should
now be finally checked; if correct, the drum is ready for use.
it is possible o re-position accurately the [ilm drum, and
therefore the film throughout its entire length. For special
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work, such as column, paging cie, the drum may be
e |m.~;i!imu-d to any predefermined sefting hy stapping
the machine alter the justiflication period, releasing the
feed-and-lock rack, manually rotating the drum to the
required position (indicated by means of the joint readings
ab the main and point scales), and restoring the feed-and-
illi,‘!\' ]'|||.-I\'.

Naote: When re-starting, make allowance for the drum-feed
during justification

P further details of the film drum housing and drum, see
| F.A% 00,

13.04.00 Fitling matrix case

Sclect the matrix case with the Matrix Nepative Arrange-
ment (M N A) specified on the spool label, and examine the
{ilin matrices 10 make sure that no dirt - L.e. dust or oil - is
liable to interfere with the free passage of light. Never
nug’.u'f a check on the tightness of the cover serews when
ever litting Lhe case. For full details of the care and handling
ol film matrices, see Section 13.00.00.

Ensure that there is a thin film of grease on the working
surfaces of the matrix case the supporting Nanges, the
guidin;‘,_" tenons and the hook. On a Icmg run, this lubricant
must be renewed daily.

(To lacilitate the identilication of parts, references are
given in this paragraph lo the illustrations in Seetion
07.00.00.) To place the matrix case in position, {irst turn
the camshafts (o between 1007 and 180" so that the bridge
lever [15) s in its uppermost position; then take out its pin
(i) Pull the libre stop (25) forward Lo allow the bridge

lever (o reach its maximurm heipght, so that the hook of the
mairix case (27} will be able to ride over the front af the
crass slide. Halding the matrix case so that its grooves and
the hook of its tail are downwards, slide the hook into the
groove in the lower face of the sliding frame {10) and push
it right hack so that the hook contacts the rear of the cross
slide. 'To engage the hook with the cross slide, depress the
bridge lever and replace its pin. Check that the matrix case
is correctly held, by lifting its front with a forefinger and
trying to draw it forward; it should remain firmly held by

the cross slide.

03.05.00 Film drum feed

A label-instruction reading ‘SIZLYFTED 10/12 indicates
that-although the size of the character is to be 10pt, a 12pt
line-feed is required, piving the effect of 2 pt leading. It is
therefore necessary to arrange thar before a new line is
started, the film drum must be turned so that the filim on its
periphery s moved by 12 points. The mechanism for
cliecting this iy deseribed in 11.00.00.
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The operative is, at the moment, (mly concerned with
achieving the scheduled results. At the front of the machine

is the stroke adjustment knob (9). Pull this outwards and
turn it till the arrow puints downwards. The knob can now
be slightly lowered and moved along ill the required
point-size is indicated on the line feed scale, which is
graduated in half-points. Now raise the knob and simply
turn it 5o thal the arrow points upwards.

If the Lext requires extra interlinear spacing (the equivalent
of leading] at irregular intervals, as, for example, between
paragraphs, this can be automatically provided by a signal
(see 12.19.02-3} tapped by the keyboard operator. The
additional amount will be in steps of 1 pt either from }pi to
51 pt or from 1 pt to 6 pt; which of the alternative ranges is
required must be slated on the label. To obtain the desired
effect, remove the film drum housing and lower the contsul
box plunger (to avoid damaging it) by creating a D signal at
the air tower (05.02.02); then use a suitable screwdriver to
turn the eccentric setting button (see 8) through 180 tu
show the } ptor 1 pt range as required; this button is visible
through an aperture in the front cover of the mirror bracket

housing. The knurled stroke-setting knob must register the
g the
machine, press the knob ta the rear and turn it also through
1807, see that it springs forward again into its locked
position after the adjustment is made. Full details of the
mechanism concerned are given in 11.07.00 where the

same fligure; immediately after, and befare runnin

button at (8) and eccentric pin carrying the knob {4) are

clearly shown,

03.06.00 Setting the optical system

It is essential that there should be no accidental loss of ight
belure the beam reaches the Tilm. Care should therefore be
taken, belore a job is started, to ensure that the lamp
(Section 08.00.00), as well as the condenser lens, optical
flat, prism-faces, projection lens and travelling mirrors
{Scction 09.02.02-09.16.06) are all in perfect working
condition. Make a regular practice of testing the light-
intensity (08.04.07- 11 and 08.04.16] twice cvery day to
detect any reduction before it is sufficient (o cause a defleet.
For reverse-reading work on machines numbered up 1o
and including 91083 (except numbers 21061 and 91062},
the screw (1} in the shutter housing cover must be in the
position shown, and the change-over block (5) must display
the letter R on ils ocuter face. Por direct-reading work,
insert the screw in the alternative position, further to the
right, and turn the change-over block (after withdrawing
its spring-clip retainer) through 180% so that the letier D is
visible, In the case of machines numbecred 91061, 91062,
91084 and upwards, shutter housing covers of different
designs arc incorporated for reverse- and direct-reading
waork respectively.
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Assuming that the face-size ol the next job is different from
that of the last, it will be necessary to change the focusing
bars. Open the prism box and turn the handgrip nut for the
right-hand prism clockwise; this raises the prism, allowing
its tocusing bar to be hifted oul. Remove the focusing bar of

the lett-hand prism in the same way, except that the nut is
turned counter-clockwise. Turning the lens handgrip nut

also counter-clockwise releases the third focusing har.
Bach s clearly lettered and has its own place of salety in the

box provided. See also 09.09.0 3,

For 6 12pt working (6-11D), the lens must be in its left-
hand position and for 14-24pt (12-24D), in its right-hand
position. To effect a change-over, move the left prism fully
up and the right prism fully down; then, with the lens in
approximately the middle of its rack, the spring-loaded
plunger in the lever above the prism box may be pulled out
and the lens swung aver ta the new pasition, without
fouling cither prism. Check that the plunger is safely
re seated. From the set of focusing bars, sclecl those
required for the new job and place each carefully in its
appointed position, with its adjustment at the top, and the
wider face towards the vertical slide. Make sure that the
spigot at the foot is fully "home' in its socket, and when the
lens or a prism is resting on top of it, that the adjoining
taces are making clean metal-to-metal contact.

Refer o the table inside the prism box door, noting the
settings needed by the iris diaphragm and the mirror bar
stop. The knurled ring on the lens can be turned to regulate
the diaphragm and. as soon as this is done, the door should
be closed to exclude dust. For [urther information, sce
09,10.02. '

03.07.00 Mirrar bar stop

Set the mirror bar micrometer stop according to the code
figure obtained from the table in the prism box door (see
01.06.05 above], Each of the 30 milled notches an the disc
represents <02in; cach complete revolution is therefore
1-001in, which is indicated by the exposure of 2 white ring
(there are two of these) on the spindle carrying the disc. Sce
also 10.18.06, or, fur multi column work, 10.18.07.

03.08.00 Optical Mat

Adjustment of the optical fat, so that the low-alignment
f;]grml gives the required amount of dispiacement, s
cflected by slackening the lock screw and turning the
control ring; this is marked off in 60 divisions, with a seale

“toindicate up to 6 revolutions. The required position is read

from the table inside the prism box door. For ¢xample, in
the case of 10pt setting, to obtain a displacement of 6pt
(i.e. 60%), turn the ring to pive a readi'ng of 3 on the vertical

01
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scale and 34 on the ring itself, but the figures will vary from
machine to machine. Retighten the lock screw.

2 This adjustment should not he made at an earlier stage su as

to avoid the risk of ity fingers leaving traces on parts that
should be dry and clean.

03.02.00 Set gears

AL e rear of the machine, open the door of the set gear
housing and slacken ofT the two handgrip nuts. Swing the
intermediate gear out of mesh with both the set gear and the
reversible double gear, so that the correct set gear can be
substituted, and the double gear re-positioned if necessary
the 18-toath periphery s required for 13} set and over, and
the 64-touth for smaller sizes. Each of the gears slides on i1s
keyed shaft and is retained by 4 boss on Lhe (}uuf when it is
closed. '

Press the intermediate gear fully into mesh with both of the
nthersand tighten the handgrip nuts. Finally, check that the
intermediate gear is still fully engaged and shut the door
lirmly. When set gears of over 27 set are used, smaller nuts
(provided) must be employed.

01.10.00 Unit sclector assembly

Tt is usual for a unit sclector assembly to be available,
complete, to match every Matrix Negative Arrangement,
but should it be necessary to build one up to meet special
requirements, refer to 03.18.00. Before starting a job. check
that the correct assembly is in position; verify the unit-
allocation with that of the MNA. It may be convenient to
paint reference numbers on permanent assemblies.

To remove a unit selector assembly alrcady in the working
position, turn the camshafts to 120°-110° so that the bridge
lever is at the top of its stroke; this position must be retained
until after the chahge-over aperation is complete, or damage
will result. Open the access door to the gearbox, and hoeld
the sclector assembly with the left hand. With the right,
press in the spring catch at the top of the unit selector shaft
(above the gearbox) and lift the shaft till the key is clear of
the keyway. Turn the shalt sliphtly, and it will remain
raised. Withdraw the selector assembly from the yoke,
pulling it towards you and to your right. Place it in a tin
bax or other convenicnt receplacle to keep it clean.
insertion of the new asscmbly, provided that it is perfectly
clean, is a reversal of the foregoing. After the shafl has
entered the assembly, this must be turned as required to
register the key in its keyway, but do not slide the shaft up
and down, as this aetion might damage the key. Press the
shafl [ully home so that its securing catch retains it, and
close the access door.

04 As the unit selector is plentifully lubricated, the operative
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should “clean up” after this procedure, 1o ensure that aily
fingers do not lower the normal high standard of cleanliness
applicable (o the machine and its accessorics. He should
also wipe the displaced selector assembly caretully before

s stored.

03.11.00 Fitting paper ribbon (If necessary, parts may
he identified in the illustrations to 05.00L.01 and 03.09.01.)

When o machine has been standing unused for several
hours, there is a chance that an air pin may rise sluggishly
Before starting work, therefore, it is necessary to know
that no such mishap will occur. Press the air bar on to the
crossgirt (see 05.02.01) without any paper ribbon inserted;
all the air ping will immediately rise. Any pin that does not
fall again when the air pressure is withdrawn by the air
bar being released should be once more supported hy air

pressure; then rotate it a lew times with an Allen key
inserted into the socket provided for the purpose in the
head ol each pin.

As the operative will be standing at the rear ol the machine,
the words ‘right’, “left’, “clockwise’ etc are used here in
the sense of “as seen by him’, and not in the usual sense of
“as seen from the [ront of the machine’,

Place the rell of paper in the recess in the machine cover
hall-way up the left-hand side of the air tower, so that,
when an end is drawn upwards, it unwinds in a clockwise
direction. With the con necting rod hook disengaged, swing
the air bar lever counter-clackwise, leaving a clear path
aver the erossgirt. While the fingers of onc hand hold the
paper clear of the paper-feed pins so that they cannot tear
it, pass a convenient length over the crossgirt down Lo the
winding spool. Position the first signal {usually GI7) on the
crosspirt apertures and return the air bar lever to its normal
position, thus restraining the paper.

The winding spool rotlates counter-clockwise; fold the end
ol the paper round the flange spring of the spool and spin
this gently to take up the siack. When the hook has been
re-cngaged, and the paper feed locking lever has been raised
to its uppermost position, the air tower is ready to start

work.

5 Al the end of a run, withdraw, and twist through 90°%, the

bulton at the side of the spool-supporting arm, This will
release both ends of the speool which should be replaced
after the coil of paper has been slid off

03.12.00 Starting the machine

Make a final check (see 03.15.01) that all the fittings and
adjustments appropriate to the job have been dealt with

correctly.
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Rotate the film drum from the ‘shutter closed’ to the (ilm-

starl position {0 on the main and point scales), 'm'ing the
feed-and-lock rack (11.07.02) into vperation by raising iis
locking nut {rom the lower to the upper location, and secure
the nut in this position (11.06.04). The zeros on both scales
should now bhe finally checked; i correct, the drum is
ready for use, Make certain that it is direct- or reverse
rcading, as required.

Verify that the paper feed locking lever is up, the gir bar
hoaok is connected and that the quadder control plates are
not responsible for holding the paper locking paw! engaged
with the pin wheel ratchet (05.06.02). Check that the air
cock is on.

See that the isolator switch (mounted independently of the
machinc) and the constant-voltage transformer switch (in
the upper right-hand corner of the cuntrol panel below the
handwheel) are ON. This will be shown by the red light on
the control panel abave the handwheel, which alse indicates
that the machine circuits are in good order. 'Turn the
rotatable control switch on this panel to OTT.

Press the START [green) button, and, while holding it
depressed, give the handwheel a flick to help the motur
avercome the initial inertia of the machine. Watch the knoh
of the linc-feed mechanism; as soon as this moves, turn the
control switch smartly to CLUTCH & LAMP. Release the
start button and filmsetting will continue.

©3.13.00 Restarting

If' the machine has caome to an emergency stop due to over-
load, turn the hand wheel one revolution, press the STOP &
RESET butten on the lower control panel and repeat the
molions detailed in 63.12.04.

If the preceding action fails to restore normal running,
investigate the cause of the overloading.

Other incidental stoppages may be due to failure of curren:
(general or local), lamp break-down or mirror bar over-run.
Turn the camshafts at once to the ‘free’ posilion (120°-1407),
disconnect the air bar connccting hook and turn down the
paper feed locking lever. Operating the film feed by hand,
turn the drum so as to clear the partly cxposed line. Then
rewind the paper ribbon until the preceding line end
signial has been passed; restore the cmmecting.lmui{ and
locking lever, and, as soon as the cause of the trouble has
heen put right, the starling routine of 03.12.05 may be
repeated.

03.14.00 Stopping

The machine may be stopped at any moment by pressing
the STOP (red) button. The use of this should ke followed
by the restarting routine detailed in 03.13.03
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the paper travels throuph the machine in the reverse order
to that in which il was perforated, this is the first one to he
tipped by the keyhoard operator. Te follows it with a line
kill (B} and three film-feed signals, the latter ensuring
that there is clean il adjacent o the copy. The GHN
signal causes a piston to operate an electric switch that cuts
ofl the cleetrical power, When this has occurred, turn the
camshalts to the “free’ position (bridge lever fully up),
disengage the air bar connecting hook and engage the paper
feed itlt‘lcing lever,

Before attempting to remove the film drum housing,
release the knoly of the feed-and-lock rack so that this is
unmeshed from the driving gear wheel {sec illustration to
03.05 02). Be sure to turn the shutter to CLOSED, ur the [ilm
will be spoilt. Unclip the film box [rom the machine and, as
soon as it has been lified off, close the dust flap above the
travelling mirrors. I possible, the film should be processed
at once, to ensure that the result is satisfactory, so thar
errors are not repeated unnecessarily.

03.15.00 Re-cap

The full routine Tor operation, with stress on the details of '

starting and :;Inpping, has been set down with Expianations;
conscquently, il appears lengthy and complicated. 1U is
like piving instructions, without gestures, on how to tie a

shoe lace  easy and gquick to do, when once the procedure

has been mastered. We therelore list briefly the sequence

for setting up and operating the filmsetter; these are the
recommended rules, though experience mavy make some
aiternative order preferable Lo a thoroughly practised
operative.
03,0100
03.02.00
130300
030400
130500
113, 00.000
30700
03 0800
0304900
131000
N3 1100
03,1200

Read the spool label data.

Laad the appropriate film on 1o the drum.
vit the film drum housing.

Seleet and it the matrix case.

Adjust the line feed.

Set the lens, prisms and iris diaphragm correctly.
Pasition the mirrar bar stop.

.’\d_]usl (if m-l.'c.‘.‘;.‘;ary} the 1.1pt_ir:al {3,

Select and [t the set gears.

Fit the unit selector that matches the MN AL
Fil the paper to the air tower.

Starl.

0316.00 Remuoving {ilm drum housing

“The feed-and-lock rack of the line-feed mechanism musl be
disengaged (by freeing its locking wheel and dropping this
toits lower location), and the air-pap shutter returned to
the SHUTTER (closed] position before any attempt is made

to remove the (ilnn drum housing.

02 Release the tilm drum housing clamps by raising them
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against their spring pressure and swinging them clear, when
the housing can be lified from the machine by ilssidcledges;
do not use the cover spring-clips fur raising it. The dust
cover an the mirror box housing must be turned over (v
protect the mirrors, and the film drum housing transportced
by its carrving handles to the darkroom for unloading,
which is effected by removing the film box cover and
carefully stripping the tape and film from the drum,

03.17.00 Kewind

Remember that the free end of the paper ribbon is the part

that was tapped first. If there is any likelihood of the text
being run again, rewind the ribhon so that it is ready for

instant usc the next time it is wanted. Check by noting the

presence of the large (C) perforation in the justification

signal; this will precede the text when the paper is correct

for fitting to the filmsetter. Re-attach the label.

03.18.00 Building a unit selector assembly

By study of the train of mechanism (10.02.01-03) from the
matrix case and unit rack to the selector assembly (disre-
garding for the moment the question of Unit Shift), it will
be seen that the rotation of the sclector assembly is directly
proportional Lo the number of the corresponding row in the
malrix case {13.01.08). This is not the same thing as the

amount of feed transmitted by the vertical movement of
the selector assembly (i.e. by the height of the selected tug
from the anvil) which is directly proportional to the number
of units allocated to the characters in that row; there may
be more than one rew with the same unit-allocation. There
may also be several unit-values (such as 2,3,1 3.17) which
arc not required. With these points in mind, the build-up
of a sclector assembly to suit any MN A isa lugical process,
but cleanliness is esscntial; all components must be clean
and dry on every face hefore their assembly is begun,

Lirst, to dismantlc the existing assembly. Ta obtain a firm
grip, slide it on to the assembling fixture, the post of which
has a key that fits the intcrnal keyway of the splined sleeve.
With an Allen key, slacken the three lnck screws {10]
in the knurled flanged bush nut (1) sutbiciently to clear the
thread of the splined sleeve. Unscrew Lthe nut {vsing a C-
spanner} and lift off hoth the washer below it and Lhe
flanged bush (3}; wipe its underside clean. Slide ofT all the
individual selectors and clean them if necessary.

Note the A stamped on the flange of the splined sleeve; this
registers with one of the splines and the internal key-way,
and marks the starting position. That is to say, this position
will align with the anvil when the malrix case has been
located to expose a character in row ! of the malrix
assembly.
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ment will require this will pmh;lh%y Be 1 unil and, in the
example show, it is the allocation {subject to Unit shif
for row 6. Thread a single-lug selector on to the splined
sleeve, with the noteh that is aligned with the lug 6 notches
1o Lhe leit ol the noteh for spline A, counting both Lhe lirst
and the last of these notches, I the lowest allocation of
units had been 2, a plain (lupless) selector {12) would have
been used as the fivst, beeanse each rise of 1 laver in the

assembly represents an increase ol 1 unit.

As there is no allocation of 2, 3 or 4 units in our example,

tiree Tupless selectors come next.

The Tilth layer (e 3 unirs) requires a lug to represent the
lirst vosw; this lup therelore aligng with spline A, The sixth,
seventhand cighth layers (which represent b, 7 and 8 units)
:'cspt'{.'!ivul)} (or rows 2, 3 and 4), bcmga smooth pr'ogr'c:‘siun
o both units and rows, give a continuous spiral of lugs.

Next, it will be noticed that 9-unit characters occupy three
rows, the fifth, seventh and sixteenth. This means that
three lugs are required at the same height. L.e. on the same
selector. There must be a gap ol one lug-width between the
first two lugs, to give vertical access to the 1-unit selector
which was first positioned, and alsoa gap equal to cight lugs
between the second and the third lugs to leave a clear path
when other unit values are needed. Selectors with a
variety of multiple-lug dr'rangmnmts are available to meet
such cases :
‘The next layer, representing 10 units, is required for rows
& and 9 a selector with a double-widih lug provides the
ANSWET.

As cach of the rows [0, I1, 12, 13and 14 is | unit advanced
from its predecessor, again a section of continuous spiral
appears. Two lugless sclectors now represent the absence
of 16- and 17 unit allocations. Finally, the top (eighteenth)
selector, giving 18 units, iz placed with its lug 13 notches
{counting both ends) [rom spline A, represcnting the fift
teenth row.

Row 6, il will be remembered, has already received its
9 unit lug, and the seventeenth row, conlrolled entirely by
Unil shiflt, has the same unit-value as the sixteenth.

The flanged bush, washer and knurled nut can now be
replaced. the nut being tightencd with the C-spanner.
Secure the nut by liphtening the three lock screws with the
Allen key, after which the selector will be ready for use
but anly with the MN A jor whick it was prepured. To avoid
the labour of re-arrangement which we have detailed, it
is preferable that a matched selector should be available for
cvery MNA held by the printer.

(03.19.00 Air compressor

For details of starting and stopping the compressor, o
separatc unit for giving the necessary supply ol compressed
air, see 12.08.00.
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SECTION 4

Primary motions

Definitions
Camshafts and gears
Cam levers

Maintenance
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04.01.00 Definitions

To avoid the possibility of future confusion, it is essential
ta define the “cardinal points” of’ a "Monophoto” filmsetter.

When the operative stands so that his left hand [lalls
naturally to the handwheel of the machine, he is at the
frout. The control panel is slightly to his left and the mirror
bracket housing below his right hand.

Consequently, when he is facing the face adjustment hous-
ing. commonly called the prism box, with the mirror
bracket housing to his lefl and the gearbox to his right, he

in b the rgld haend side.

The cover of the set change pear assembly and the driving
pulley.are at the reur ol the machine.

The tops ol the cam levers, projecting above the camshali
vasing, are the conspicuous features of the feft-frand side.
The expressions ‘clockwise” and “counier-clockwise” assume
that the components concerned are vicwed from the __f}'rlm'

of the llmsetter or [rom above (as the case may be.,

Unlessthe context clearly indicates otherwise, all references
to machine parts and movements are taken as being in

accordance with the above delinitions.

04.02.00 Camshafts and gears

Lving parallel o cach other, al the lefi-hand side of the
machine, are the twin camshafts, of which the inner onc is
the driver. It receives power Tor 2l the mechanical move-
ments from a pulley keyed to its rear end; it is usually belt-
driven [rom an clectric motor. Adjoining the pulley is an
automatic fock to prevent the shaft being turned clockwise,
a motion that would damape the gearbox mechanism. I
consists essentially of tour spring-loaded rollers lying pa-
rallet t the shaft axis in the peripheral recesses of a lock ing
plate secured o the front face of the pulley; it there is any
Icndt‘m‘y to reversed rotation, they will resist it by binding
against the inner face of the housing which is attached to the
rear camshall bearing. Supported by two plain bearings,
the shalt carries eight cams and a gearwheel, The shaft
rotates counter-clockwise at a constant speed of 180 r.p.m.
The gearwheel on the driving camshaft meshes with a
larper. intermediate, wheel on a short shafl, towards the
rear of which is a worm. This, continuously r‘evolving,
drives an inclined shaft for giving accurate timing to
cerlain air signals (12.12.00) and for effecting the end-of-line
sequence when the appropriate signal is received. At the
front end of the wormshaft is a wheel for manual operation.
I is turnied clockwisce.

The intermediate gear drives another gear, mounted at the
front of the driven camshaft, so that thisalso rotates counter

clockwise and at the same speed as the driving camshall. 11
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has seven cams and it scats in two bearings. The front face
of the driven gear is calibrated at 107 intervals, This mark-
ing, read in conjunction with a fixed 1"-increment scale on
the casing, enables the camshafts to be turned by hand to
any required position for making checks or adjustments.
The pear on the driven camshall also meshes wii,]ﬁ the drive
for the ratary shutter.

The cams on the two shalts are (with one exception) in
mating pairs so that there is a constant distance between
them as they turn. Each of the seven spaces is occupied by a
roller which is therefore given positive movement (o both
right and left. The exception is the locking bar cam
(0n.0503)

04.03.00 Cam levers

Fach roller is mounted at the oot of a pivoted lever which
is free Lo rock; its upper end delivers the power reqguired
for one of the motions of the filmserter, the cam-design
governing the Liming and direction. The cam-contour and
the proportions of the lever control the speed and distance.

Listed trom the front Lo rear, the levers operate the following
parts, o which the number of the relative section is
appended:
Feed- and lock-racks (gearbux) for mirror-bar progression
(10.04.04).

Space bar for giving cffect to a “space” signal {10.13.03).
Matrix-case holder for vertical movements of the matrix
(‘ascand()thﬂrcmﬁpr_ments[O?.OI‘OE. 10.06.03and 10.13.02).
Locking bars for matrix-case location stop racks (06.05.02).
Jaw tongs for locating the film matrix case (06.12 01} and
the unit and justification racks (06.09.01 and 10.06.02 4}
Air tower far progressing the paper ribbon [(05.01.02)
Justification drive mechanism (10,08 02).

Unit drive mechanism (10.02.04).

04.04.00 Maintenance

Each of the four camshaft bearings and the two wormshali
bearings is provided with a spring cap viler, which should
be replenished daily (16.08.11--12). Check weekly (and
replenish when necessary) the level in the oil pan as {excepl
for the lacking bar cam) all the cams should dip inte this 1o
keep the rollers well lubricated (16.06.01). The locking har
cam lever is provided with a special oil pipe for this purpose
and this must have a fresh daily supply Qil holes lead to
the bearings of all the levers: a little goad quality machine
oil should be injected into each, daily (16.08.12),



02 No method of adjusting the rollers or the levers themselves
is provided, but the adjustments at the upper ends of the
levers are detailed in the Sections relating to the various
mechanisms cancerned. As appreciable wear of the cams or
rollers makes it impossible. to obtain accurate scitings,
replacement rollers can be substituted in standard size or,
i ihe Fault Hes with the cams, in one of lour over-sizes.
his work should he done by ane of the Corporation’s
Staff or their Agent’s.
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05.01.00 General

The duty of the air tower is, Tirstly, 1o allow compressed air
o travel through one or more pipes {as selected by the
perforated paper ribbon) to its point(s) of operation;

secondly, o advance the paper a step so as to position one _

or more {urther perforations, and thirdly to wind up the
used paper. 1t also supports the quadder mechanism.

All the motions concerned are derived Irom the air tower
cams (01.03.02) rocking their cranked lever to give the
operating vod (12} an abliquely upward and downward
travel; this is communicated 1o the air tower lever (13).

Becaune ol the closely linked inter-action ol many of the
components, it is essential that all their adjustments should
be closely preserved. While the air-control and the paper
teed form indwvidual mechanisms, their relationship with
cach other is such that theiv adjustments must be under
taken in -ccﬁ1juru'li:m. Should a fault be suspected in any
Pt ol these subassemblics, the operalor is recommended
tnmake a complete check, following the sequence detailed
in 501,00 and effect any necessary correction as soon as
the need for it is discovered ; he must bear in mind that one

change of setting way enlail athers,

0200 Air-flow (air tower) deseribed

A vertical pipe on the rear face of the air lower supplies a
constant stream ol compressed ain o the hollow air bar
shaft (b) on which the aie bar (7) s free to rock. An internal
passage alows the airat all times to reach the cavity contain

ing, the spring-loaded ball valve (12) Excepl when the
paper i being progressed. this ball is held clear of its
seating by the valve stem (13 so that the air can pass to an
open leather faced duet spanning the row ol thirty-one
pipe cnds in the crossgirt (10). The paper ribbon passes
between the erossgirt and the leather seal which is normally
pressed on it by the spring (8); the seal is lifted to ease
movement of the paper. The pipes that can receive the air
are omlby those whuose ends coincide with the perlarations
in Lhe pap rihbon at any },[ivt'n moment.

Adl these pipes Tead from the air tower to air pins which act
as limiting stops to various spring-operated parts ol the
mechanism, o o pistons operating cantrol levers or
switches, or to valves governing the direetions (and there-
Fore the Tunctions) ol other air streams: Other than the
l.!ninlvrr'nptvd ‘canstant” air (IZ.H.UU}, every air stream
s ik pipe s known by the reference Tetter or number ol

the perloration rom which it oripinated.
13 &

05.03.00 Paper-feed deseribed

A A ol camshall rotation, the operating rod (23) starts lo
lilt, torning the lever (22) clackwise. The rise of the stud
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(21) allows the whole of the connectling rod assembly {rom
the link (20) to the hook (1) to be pressed upwards by the
spring {15). This turas the longer arm of the air bar clamping
lever {3). Note that there is considerable clearance between
this and the nut (7). The sharter arm of the lever () Hits
the screw (2), so that the air bar valve stem {13} can rise and
the ball (12} can be scated by the action of its spring [(11).
The body (i.c. the casing) of the valve is lormed in one picce
with the air bar (7);
through which is led a constant supply of compressed air,

this floals on the hellow shaft (o),

Sofar, the spring (4] has been holding the air bar down, with
its packing (9) pressing the paper on to the crossgirt {10]).
As the lever () rises, this spring expands until the feve
contacts the nut (3) on the stud (4) which then lifis the air
bar clear of the paper so that air already in the pipe lines
escapes; Lhis is effected at 137, Burther motion of the stud
(21) is lost in 1he slot of the link (20).

With the air thus cut off, and the pressure of the air b
withdrawn, the paper can be advanced.

At this momenl (prior to 18" of camshali rotation), the pin
wheel ratchet (30) (the pins of which engage with and
centrol the paper) is held firm by the feed pawl (40) this
must he (a) disengaged, (b) moved up (clockwise), {¢) re
engaged and (d) advanced (counter-clockwise), without the
ratchet (and therefore the paper) being at any time uncon
trolled. The locking pawl {26] provides the means.

Since the operating rod {23 started to rise, (e spring b

has passed the motion on to the outer end ol the aperaling
link (44). The spring (25) is tending (o
draw the right-hand end of this link
downwards and at the same time hold iy,
the operative end of the feed pawl {40 in
close engagement with the ratchet, The
whole feed pawl is thus stabilised, o
pether with the lower end of the link (42),
at the upper end of which a rive (13)
forms a fulerum for the link (44). As the
outer end of this link is rising, the inner
must fall, bringing the locking pawl (26)
(attached to it) inlo cngagement with the
ratchet wheel, which, at this instant, is
therefore held by both pawls. Note thar
the locking pawl’s pivet is fixed in the
side of the tower, whereas that of the feed
pawl is in the movable ring (43).

06 The outer end of the operating link (45) continues to rise,

but now ils inner end, stabilised by the scated locking pawl,
torms a fulcrum. The centre of this link
therefore starts to lift the connecting link
(42). so turning the feed pawl (40) clock-
wise about its stud (41). This stretches



the spring (25), so }n‘ingirig the Iucking
pawl more tiphtly into engagement, while
the feed pawl becomes freed from the
ratchet The feed pawl continues Lo turn
Ll its fower arm is arrested by a D-section
stop (39} in the ring. Asthe operating link
{(45) is still moving upwards, and the leed
prawl can turn no further. it can only rise
bodily, 1aking with it ifs pivot stud (41}
and o turning the ring (43) clockwise Lill
its stop (at the bettom) contacts the left-
hand stop screw (3%). The linkage is now
incapable of any further motion, so the
remainder of the uperating rod’s upward
travel is exhausted in compressing the
spring (37) in the spring box.

07 AL 6D, the rod’s rise is completed and it at once starls to

fall. As soon as the spring (37) has expanded, the outer end
ol the operating link (49) descends. The
inner end is still retained by the locking
pawl which is held in the ratchet wheel
by the spring (25). This same spring is also
tending to cupape the feed pawl with the
ratchet one tooth in advance ol its pre-
vious congagement, and dees so as the
uperating link allows the connecting link
lo come down. The camshalts are now at
90,

08 urther descent of the operating rod again lowers the outer

end of the operating link which now pivots about the rivet
(44); this causes the 'righl.-hand end ol the
operating link 1o rise and, at about 100°,
to lift the locking pawl (26) clear of the
ratchet and held it against the foor of the
paper eed locking lever (24).

09 n the mext 38" occurs the uctual feeding forward of tihe paper.

A0 The right-hand end of the aperating link is held, and the

lefi-hand ond is descending. The conncecting link is thus
pressed down. The feed pawl cannot
rofate Turther. Its fulerum stud (41) is
therelore moved downwards, turning the
ring {against the friction imposed hy the
screws (29) until the lug at the bottom
meels the right-hand stop screw (34). The
tooth of the feed pawl has turned bhoth
ratchet and pin wheel (30) through an
cqual amount of rotation, thus leeding
the paper as required.

AE So L as the paper-feeding mechanism s concerned, the

clfect ol the remaining descent of the air tower lever (22) is

absorbed by compression of the spring (37),
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As regards the paper-releasing mechanism, immediately the
stud (21) reaches the botiam of the slat in the link (20}, the
spring (15} is recompressed, and the air bar clamping lever
(3)is turncd counter-clockwise. The spring (8] presses the air
bar on to the paper, the leather ['ar:iug ;}l{)vidin;; an atr-light
joint. The spring (13) turns the air bar a fraction Turther,
causing the screw {2) to depress the valve stem which moves
the ball (12] from its scating; this allows the passape of
conslant air to the perforations in the paper ribbon and thus
w Lhe predelermined air pipes.

05.04.00 Air tower adjustments

Although the mechanisms f[or controlling the air-flow and
for progressing the paper rihbon appear to be distinct from
cach other, their actions are so inter-connected that their
adjustments cannot be entirely scgregated. Therefore, when
anv such work has to be carried out, the items listed as
05.04.02 to 05.04.10 must be verified as correct or, il
necessary, adjusted, in the sequence given. Before making
any of these adjustments, slacken the friction screaws half-a-
turn ecach, and do not forget to retighten them when the
work has been done.,

AIR BAR SPRING STUDS {4) When these studs are carrectly
set, there is a clearance of q;'n {21-5mm) between the
undersides of the washers (above the springs) and the top
face of the puide plate (below the springs). To obtain this
condition, with the hook (Ij'l disconnected, slacken the lock
nuts and turn the adjusting nuts (3] as required ; checls that
the new selling pives @ parallel Hift to the air bar before
finally tightening the lock nuts.

AR VALVE OPERATING SCREW (2) With the hook (1)
disengaged, the clearance between Lhe operating screw and
the top of the valve stem should admit one thickness of
paper ribhon bul nat two. Slacken the lock nut, turn the
screw with a screwdriver, relock and finally cheek A
faulty setting here could put all the air-operated functions
of the machine out of action

OPERATING ROD (23) If this has been correctly set, it will
give, from its neutral posilion at 407, one-third upward
compression of the spring in the paper feed spring box and
two-thirds downward compression. I not, asa preliminary,
adjust the effective lenpth of the operating rod so that the
distance between the centres of its two eyes s 147 ing
(378 mm), noting that the upper yoke and lock nut are left-
hand threaded; because the rod is double-cranked, its
upper end must be freed (by removal of the yoke pin) so
that it can be swung clear. To keep equal lengths of thiead
engaged, it is better to turn the rod relatively to both yokes
rather than to one only, When replacing, make sure that it
can operate without fouling at any point and, when tighten
ing the lock nuts, see that the operating luger for the
winding spool drive is correctly angled.



05 SPRING BOX (38) I o weotion s suspected here, due (o
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ancontrelled end play, tarn the camshalt 1o about 407 and
chicck for ree movement of the tube relatively to the spring
rond T his movemaent is lound to exist, stacken the ring-type
lock ot with o C spanner, cnabling the lube to be serewed
further on to the upper connection until the play is elimin-
ated . Secure the tube with its ring r{ui_

PAPER LOCKING PAWLE {20) When a pair of pins on the
pinwheels are aligned with the row ol holes in the crosspin,
and the Tug ol the pawl ring is in contact with the right-
hand stop serew (3), the nase of the locking pawl must
enter the ratchet centrally between a pair of s teeth, To
adjust, disconnect the hook (1], raise the locking lever (24)
and (il this has not already been done) slacken the friction
serews (29) hall a turne Slacken also the lock nut (45).
Adjust the right-hand screw (34} 10 siop rotation of the
ratchet in precisely the right place for the locking pawl to
enter, Retighten the lock nut and check for aceuracy.
PAPER FLED PAWL (40) The nose ol this pawl must hed
down cleanly between two teeth of the ratchet in the same
way as that of the lockimg pawl, but in this case, the limiting
position ol the ring’s rotation is with the lug against the
lefi-hand stop serew, Deal with this in the same way as the
right-hund stop serew (05.04.06).

OPERATING ROD (23] Alter any or all of the adjustments
detailed m 05.04.02 w0 05.04.07 have been completed, the
limit-positions of the spring box should be checked with
the locking lever {24) up. OF the total spring-compression,
one-third should be effected when the air tower lever is
fully raised, and two-thirds when it is fully lowered. Any
!'L‘t];.lil'l.‘d varrection is ohtained by re-adjusting the length
of the operating rod as detailed in 05.04.04,

AR BAR CONNECTING RO [(14) IF this component
reguires adjustment, i s best Lo slart by completely
detaching it. Slacken its twao lock nuts noting that the upper
one is lell-hand threaded, and turn the rod, until it is freed,
by the sleeve (18) which is locked on to it. Place the lower
lock nut 50 that six threads of the rod are exposed below it
and then serew the rod into the connecting link (20) till this
touches the nut which must then be tightened. Similarly
serew the hook (1) six threads on to the top of the rod;
ensure that the opening is square wilh its stud and tighten
the upper lock nut hefore finally checking that the hook
still fits freely over the stud.

AR BAR CONNECTING ROD SLEEVE (18] First check that
the air bar spring studs (05.04.02) and the right-hand stop
screw (015.04,06) are corvectly set. Fngage the hook (1) and
place a picce of paper ribbon folded to give three thick-
nesses, and an additional single thickness underneath it,
between the crossgirt and the air bar sealing strip. Turn
the machine till a single thickness of paper ribbon is lightly
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gripped between the lug of the feed ring and the righi-hand
stop screw (M) Slacken the lock nut {19} and the adjustabie
sleeve (18) to give a gap of §inch (¢ mmj between the washer
(17) and ity abutment. In this pasition, lightly re-lock the
slecve. Slacken both the top lock nut {16) ['lcff.;h‘zi'zd thread)
and the bottom one (adjoining the link), and turn the rod
until the folded paper can just he felt touching the leathe
when maved backwards and forwards. Then retighten the
lock nuts. Turn the camshafts to 40°, bringing the stud (21)
to the middle of the slot in the connecting link (20). Slacken
the lock nut (19) and adjust the sleeve to restore the same
degree of freedom for the paper. When the lock nut {19) has
been retightened 1o the slecve, the adjustment is complete.

05.05.00 Quadder described

It is possible for a signal Lo suspend the feed of the paper
ribbon for five or ten revolutions of the filmsctier so that
the selected character or space is repeated the corresponding
number of times — ‘Quadding’. The keyboard operator will
have depressed the Quadder key, piving the additiunal
pertorations GH.

The resultant action at the filmsetter is fully detailed in
12.17.05, but the effect is that the piston {9) rises until the
lever confacts both ends of the pawl (7). The inner end of
the air tower lever (5) carries a pin (10) that operates the
flink (12). This, in turn, gives positive lift to a rocking plate
(14} on which the pawl is mounted, carrying it to the left.
The pistan (9) is now able to rise further, engaging the pawl
with the ratchet (3).

When the lever (5) again lowers the link, the rocking plate
is partly rotated by the spring (13), causing the pawl 1o
turn the ratchel one tooth (one-twentieth of a revolution)
in which position it is retained by the detent spring (4). In
consequence, the two control plates (1 and 2) have been
similarly turned. Each control plate has four notehes equually
spaced in its periphery, but the two plates are mountud
adjustably to each vther so that two opposite notches can
be “blinded”, by hand setting. '

The arm (16) of the paper locking pawl normally drops into
ane of these notches when the pawl rises to allow a new
perforation to be fed into position. If the contral plates have
been turned, as described abowve, this arm movement is
prevented. Therefore, the locking paw! cannot rise, the
paper is not advanced and the signal is repeated, while the
paper-feed spring box spring absorbs the feed-mation. The
condition remains unaltered until the ratchet has turned
sufficiently to presenl another notch into which the arm
¢an move.

If four such notches are available, a quarter-turn is neces
sary — that is, five teeth of the ratchet — requiring [ive
revalutions of the camshaft and so producing five sucecessive
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examples of the same character or space. 10 two of the
natehes have been “blinded’, a hall-turn is necessary o
present the next noteh ten teeth, ten revolutions, ten

identival products.

05.06.00 Quadder adjustments

In order that the ratchet (3) shall be consistently turned one
toath at every stroke ol the air tower lever (5} {provided
that the (7H signal has heen given), the relationship af the

pawl (7) with the slationary ratchet is critical.

Y Before attempling any adjustment, check the settings of all

components transmitting motion to the paper feed pawl
ring (05.02.01 Zand 0304 01 10). For convenience, ohtain
from the keyboard operator a picee of paper ribbon with
half a dozen GH perforations. Secure this in pesition on
the crosspirt by lowering the locking lever, Detach the air
pipe covers by removal of the screws retaining each of them,
Remove the lock pawl arm (18) by slackening one of the
adjusling screws (17) and withdrawing the two retaining
serews, With the hook re-engaged, turn the (ilmsetter by
hand until G#H air raises the quadding piston (9), engaging
the pawl witle the ratchet. There should now be about
0-020in (0-3mm) clearance between the pawl and the lead-
ing Face ol one of the ratchet teeth, and the tree end of the
detent spring should be touching (or almost louching) the
leading lace of another tooth. Turn the camshafts and check
that there is a slight return-movement of the control-plate
proupr as the pawl disengages. .

DETENT SPRING AND PAWL I these conditions are not
(ullilled, the first step is to adjust the detent spring. Slacken
ity retaining serew (0), and reposition it; tighten the screw,
making sure that the spring remains correctly aligned with
the ratchet, and check the result. Several settings may have
to be tried, possibly without eventual success; in this case,
refer to the next paragraph,

IFdifficulty still persisis, turning the eccentric pin (10} will
pive [urther scope for oblaining the correct adjusiment.
Normally, the pin has its eccentricity on the centre line of
the air tower lever, towards its outer end. The angle of the
ceeentricity poverns both the rest and the pick-up positions
ol (a) the rocking plate link, {b) the rocking plate, (c) the
pivot pin ot the pawl, and therefore {d) the nose of'the pawl
L’il't;uml‘c:‘cnl]all}’ to the ratchet.

To gain aceess, remove the paper lock control box, by
uncoupling the two air-pipe unions at its base, and with-
drawing the two retaining screws. Slacken the lock nut and
use a serewdriver to turn the cecentric pin through about
45", Retighten the lock nut and, before replacing the con-
trol box, examine the result; it necessary, try further
settings of the detent spring. Three other ranges of adjust-
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ment are provided by additional 45" movements of the
eceentric; one of them will be found o give the ripht
foundation for a correct setting of the delent spring.

After finally checking the correctness ot the clearance, and
ensuring that all parts are working freely, replace and
conneel up the paper lock control box (see 05.07.02), fully
tightening the nut ot the inner union before offering up the”
outer one; finally replace and secure the lock pawl arm and
the air pipe covers.

IPAPER LOCK PAWL ARM (18] Raisc the locking lever o
free the paper feed and turn the camshafis 10 between 507
and 100° to release spring box compression. The bottom
of the luck pawl arm should now be approximately 0:0101n
(0-25mm) above the lower [ace of a recess in the control
plates (1 and 2). To adjust, first see that it is only lightly
secured in this position by the upper screw (18). Horizon-
tally, the arm should just clear the peripherv of the plates.
When this position has been obtained by means of the
adjusting screws (17), tighten their lock nuts and then both
the retaining screws.

05.07.00 Paper lock control box describied

For the scries of operations that form the line-end sequence
(11.00.00), the signal ABC (12.18.02) is used. One of the
duties of this air-stream is to hali the progress of the paper
ribbon while the machine runs the four revolutions that
are required Lo clear the line just exposed and establish the
justification and mirror position for the start of the next
line. A mechanically timed flow of constant air (12.14.00)
re establishes the paper feed so that setting continues
normally.

The body of the control is a box providing two vertical
cylinders of different sizes, the larger bore containing two
pistons, one above the other. In the smaller bare is one
piston, which, impelled by ABC air, rises lo rock anti
clockwise a short, centrally pivoted lever (4); the [rec
movement of this is restrained by a spring-loaded plunger
The lever carries a large headed adjusting screw in its
right-hand end, and when this is raised hy the piston (5),
the screw comes into the path of the arm (1) of the paper
feed paw! ring, preventing its clockwise movement. In
consequence, the lug of the ring is held firmly against its
righl-hand stop, even when the spring-operated feed-
linkage (05.03.10) is trying to effect a paper-feed. ABC air
thus stops the feed but the sipnal itsell persists,

When the line-end sequence is almost completed, a cam on
the [ilm feed shaft depresses a valve Lo admit constant air to
the bottom of the larger of the two cylinders. The larger
pistons, wm‘king together, then rock the lever clockwise,
freeing the arm of the paper feed pawl ring so that the paper
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progresses o the next perforations and the ABC signal
ceases; normal routine has been restored,

05.08.00 Paper lock conirol box adjustment

Clearance-holes Tor the screws securing the control box (o
the air tower allow for slight variations in the level of the
assembly when it is r(‘pl_.u::?(! Mter removal ; it must be in
such o position that when the lever {4) is rocked clockwise,
its normal position, the arm of the paper feed pawl ring will
swing clear ol the adjusting screw {2]. Note that the longer
screw must be in the left-hand hole, passing through the
front of the air tower housing to secure also the piston block
ol the quadding mechanism {05.05.00)

2 When the lever (1) is rocked anticlockwise {its operarive

pasition) and the lug of the paper feed pawl ring is apainst
the right-hand stop screw, there should he approximately
00100 (0:25 mm) clearance between the bottem of the arm
(1) and the head of the adjusting screw (2). o adjust,
slacken the clamp screw (3 and turn the adjusting screw as
required. Finally, retiphten the clamp screw.

(05.09.00 Paper winder described

After “delivering its message” at the crossgirt, the paper is
rewound on g spool carried between brackets at the left of
the air tower. A spring-loaded plunger (16) forms the rear
bearing of the spoal and presses its axial shaft (3) forward
inte the spigot-bearing of the driving shalt (10). From dise
(11) attached to the axial shafi, a pin (7} projecets through
the flange (6) into one ol six holes in the driving shalt
Mlange, thus transmitting rotation from the latter to the
spoal. Withdrawal of the button [1) and plunger to the rcar
releases the spool, as its light internal spring {14) carries
the pin out ol engagement with the driving flange and

frees the spigot bearing.

The torward end ol the driving shalt carries a ratchet (8),
enpaged by a pawl (21). When the air tower operating rod
(24) rises, a finger (19) attached to ifs upper end lifts the
pawl to a Iresh engapement with the ratchet. As the rod
descends, the spring (18] draws the pawl downwards, so
turning the ratchet and spool, and maintaining a light
tension on the paper.

05.10.00 Paper winder adjustment

When in its working position, the driving disc pin (7)
must project far enough to enter the driving shafi flange,
but must not foul the face of the snpporting bracket. The
0-01%in (0-4mm) clearance required is most casily checked
and adjusted by the following procedure.

Detach the spool. With a C-spanner, undo the rear plug (15)
and withdraw the shaft (3), spring (14), spring abutment {1 3)

and disc (11} from the tube {(4). Omitiing the tube and rear
plug, replace the rest ol the assemh[i;. Press the shafs
forward so that the driving disc pin does in fact contact the
bracket. The correct clearance should now bhe found
between the front end of the plunger (16) and the rear of
the shaft. If not, slacken the lock nut (5] and screw the
shall forwards or backwards through the disc, to give the
rcquired dimension. Retighten the lock nut and check
hefore completing the re assembly. -
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How air signals are initiated is fully described in Section
05.000.00. How several of them are integrated to give
additional signals is described in 12.16.00 et seq. Here we
are comcerned with the use of two air-streams, which may
come direet from the air-tower or from the cambination
valve box, Lo seleet and bring into operative position the
required matrix,

It should be noted here that while the character of one
malrix is being photographed, the machine is already
nmkmg preparation Lo position its successor,

The principle employed 15 that of a cross-reference grid, as
L‘ummnnly used  in n1.!|1—n:t'{‘rcnc‘.(.‘r~;. One  air-stream  is
respounsible for North-South location and the other for
Hast-West location. (See also 01.02.09.)

A summary of the mechanical sequence which occurs
simultanpcously in the front and the'rear tongs, carrying the
jaws, 18 as follows: Anair pin rises to form a stop. One of the
pin jaws is brought into contact with it, 'he second pin jaw
closes up to the first; between the twe is caught the Iug ol
the stop rack which is thereby positioned. A locking bar
maves hovivontally to hold the stop rack. The pin jaws
reverl to their open position in readiness lor the rise of the
next pim. Ad the same time, the matrix jaws close on to the
stop rack fug, pulling or pu:ihing Lthe matrix case into a
L‘m'r'cﬁpnnding pasition, and the front matrix jaws also
similarly locate the unit rack which is then held by a
descending locking pin. With the matrix case lowered on Lo,
and stabilised by, the V-hars, exposure 1akes place. Mean-
while, the stop rack locking bar is withdrawn and the

‘matrix jaws re-open, while the pin jaws close again for

the start of the next cycle, as the camshafts begin a fresh
revolution. The unit rack locking pin is raised before the
reclosing of the matrix jaws.

06.02.00 Air pins

One group consists of nincteen air pins, small pistons, each
of which is raised, vsually one at a time, by its own air
stream. The position of the selected pin is the first factor in
the selection of the required matrix. In addition to the pins,
there is a fixed stop at the end of the proup, su that if no air
pin is raised, this provides a twentieth position. A similar
aroup of fifteen pins and fixed stop, arranged at right
angles 1o the first, gives, with the extra position gained by
Unit Shift, seventeen cross hearings or co-ordinates. Conse-
quently, 20 - 14, or 3440, different locations can he specified
by signal for the matrix case, which is correspondingly
constructed (see 13.02.00) to hold up to 340 malrices.

Ub.03.00 Pin jaw Longs described

01 To give accurate and posilive motion, governed by a
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selected air pin, to the matrix case requires an intricate
mechanism which many students find difficult to master.,
They may therefore examine with advanlape Lhe essential
duties of the components, here shown simplilied.

An air pin {7) has been raiscd. The first action will be to
bring into alipnment with it the hig (12) of a stop rack (3.
Maotion is provided by a vertical stud (14) which, for the
mament, may be considered as travelling to the right. It is
connecled by a link (13) to an intermediate point on lever
(15), which is therefore carried to the right. As the front end
of the lever is restrained by a spring (9), the rear end travels
further to the right, carrying the connection (16) and the
rear end of lever (1), which is pivoted at point {2). Conse-
guently, the front end of lever (1} moves Lo the left until its
cupped socket (6) (termed a ‘jaw’) meets and is stopped by
the raised air pin (7). The whole lever (1} is now at rest, as
is also the link (16). As the stud (14) continues W move Lo
the right, the lever (15) now pivots about its junction with
the link (16), causing its front end to move to the right
against the action of the spring {9). Lever (17) is evenlually
brought to rest with its projection (10} almost mecting
projection (8) of lever {1). But before this happens, the lug
(12) ol the stop rack will have been carried o the right hy
projection [11), until it is positively trapped hetween it and
projection (3). In that position, it will be aligned  as
required — with the raised air pin (7). -

At this peint, it will be noticed that no part of the lever (15)
comes into contact with the airpin - it rides well ahove its
level, even when raised. Therefore, if more than one pin is
raised, as occurs in some circumstances, nnly the onc which
is {irst encountered by the right-hand lever produces any
effect; one must not be misled by the use of the word ‘jaw’
which suggests a two-sided bile.

Comparison of the simplified diagram with the illustration
of the actual assembly will show a few essential discrepan

cies. The link (16} is adjustable. The stud {14) does not move
inastraight line, but, being mounted on an oscillating erank
(06.12.02), it has a slightly curved track. The pivot (2} of
lever (1) is not a fixed point, but it is located at vne end of a
link which is pivoted on a fixed stud; this allows straight-
linec motion for the jaw at the front end of the lever - it
slides on a guide rod. This link and link {13) are each built
up of twa plates which lie above and below their respective
levers. The simple tension spring (9) gives place to a pair
{inner and nutﬁr] of springs which, by means of arod, links
and levers provide the restraint for the lever {corresponding
to 15] in the sccond pair of tongs which acts at right anples
lo the first pair to produce the cross-referencing previously
mentioned. The air pins are arranged in three staggered
rows, with the socket (6) designed to accept all of them.

{05 After a short pause in the cosed position (sce 06.05.01),
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the pin Jaws starl to open uga_in in readiness to repeat the
aperation on the next air pin to risc; meanwhile, the air
bar has risen (05.03.02), releasing air pressure rom the pipe
line and so allowing gravity, assisted by a small coil spring,
{1 lower the pin whose mission has been accomplished.
(16.04.00 Pin jaw tongs adjustment

The shorter ends ol the two pin jaw levers (in cach pair) are
connected by the adjusting stud (16}, the centre of which is
a hexagon. Perlorate a piece ol paper ribbon ta raise the A

ait pin in the rear pin block and the Noo 1 air pin in Lhe
front pin block. Turn the camshalts to 320" and check that
cach pairof jaws lightly grips one thickness of paper ribbon.
I not, reset the adjusting stud alter slackening the lock
nuts; note that, seen from the outer ends of the tongs, the
lefi-hand lock nut (of the front or rear pin jaw tonps) has a
right-hand thread and the righi-hand nut has a left-hand
thread. After retightening these nuts, check that the
adjustment has been held, that the yokes are not binding
on theirpins and that when the jaws are fully open, there
is a clearance between the root of the recess in each jaw

and the first air pin.

06.05.00 Locking bars described

Having heen positioned as described (in 06.03.02), ecach of

the two stop racks must be firmly held, as its lug has now
tor serve the matrix jaws (see 06.07.00) in the same way as
it provides a selected
and  temporarily-fixed location for their meeting. This
anchorage is provided by a locking bar. As soan as the stop
rack has been positioned by the air pin jaws, a rigidly

the air pin served the air pin jaws

suided bar (the front bar has a single tooth at its operative
end and the rear bar, two) advances hn‘rimmally to engage
teeth of the stap rack, so that it is held by spring-pressure

Cuntil alter the matrix case has been positioned by the
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matrix jaws. As soon as the locking bars are seated, the air
pin jaws open to start their next cycle of operation.

Accurately timed movement for the locking bars is provid-
ed by a cam (7, 04.03.02). Tt will be seen that clockwise
motion of the cam lever presses the hook at the end of the
rod (7) to the right, positively rotating a three-armed bell
crank {2) counter-clockwise, to pull both front (3) and rcar
(1) locking bars out of engagement with their stop racks, so
that the latter can move te new positions. Between each
locking har {which needs straight-line motion} and the bell
vrank {which rotates) is a spring-loaded flexible joint to
compensate for the difference between their respective
motions; the rear assembly has also means for adjustment.
it will be remembered that the lever (10) is operated by a
single cam. When the lobe of this is withdrawn, the spring
(9). which had been u:n:ﬂprt:sscd against the justifif‘.ati{'m
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rack stop block (8] as its fixed abutment, turns the lever
counter-clockwise. It also presses the rod (7] to the left,
causing both locking bars to be advanced to re engage with
their stop racks. Note, therefore, that the sealing is firmly
held by spring pressure throughout the period during which
the stop racks must remain stationary.

06.06.00 Locking bar adjustments

To gain access to the locking bar, it is necessary Lo remove
from the machine the front pin jaws (18.02.15A) and the
double spring box and bell cranks (18.02.17A). To prevent
any chance of the machine heing jammed by being rotated
while adjustments are in progress, turn back the lock nut
(8) of the rear locking bar assembly so that it is well ¢lear
of the yoke (4). As a further preliminary, press the rear
locking bar (1) to the right and note that fram its tip to the
centre of the bell crank pin the measurement is 7% in
(192mmj); if necessary, turn the adjusting nut (6) with a pin
wrench to give this measurcment.

When the camshafts are at 220°-3407, the locking bars arc
fully withdrawn, and they should then he pointed centrally
between pairs of teeth of the stop racks so that they can
make a clean entry. Al the same time, clearance between
the tips of the bars and the tops of the rack teeth must be
preserved,

FROND LOCKING BAR Il the front locking bar Fequires
adjustment to give 0-055in-0-060in (1-40mm - 1-52mm)
clearance, slacken the left-hand lock nut (left-hand th read)
and the right-hand lock nut (right-hand thread) of the
npcz‘ating rod. For turning t he rod, to screw it into or ot of
its yokes, a pin-wrench hole is provided, about 1} in (38 mm)
[rom the right-hand end. Retightien the lock nuts afterwards.
This adjustment will affect also the clearance of the rear
locking bar, to which, therefore, attention must now he
given.

REAR LOCKING BAR The clearance between this bar and
its stop rack should only be adjusted when it is known tha
the L'(:r_'rt:.sponding front components arc in correct relativn-
ship. With the lock nut (8) slackened, and the locking bar
pressed to the right, turn the adjusting nut (6), using the pin
wrench if necessary, to reproduce 0-025in-0-030in (0-64
mm—U-76mm) clearance between the bar-tip and the tops
of the rack teeth. Rescat the bar in the rack and hold the
adjusting nut firmly with the pin wrench before tightening
the lock nut, to ensure that the tceth mesh squarely and
check that the pin (5] is not binding in its yoke.

When a locking bar is engaged, the lug of ils stop rack
should not be touching either of the pin Jaws. If this is not
the case, bath bar and rack will be repeatedly subjected to
strain which will imposc unnecessary wear and eventual
breakage. 'The cause is that the rack iy being incorrectly
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focated due to excessive wear af the pin jaws or of the upper
parts of the atr pins, in cither case, replacement ol the

faulty part is neeessary o avoid further damage.

06.07.00 Matrix jaws described

The duty of cach stop rack lug is 1o act as a firmly held
substitute for the corresponding air pin. which has 1o
disappear carly in the cyele of upc_ral.um:s. te allow time for
the routine of Lthe air tower - the preparation for the next

signal (05.03.01]. Whercas the pin jaws brought the rack-

g into Hae with the stable air pin, the front matrix jaws

now align the head o a draw rad {15) relatively Lo the
stabilised tug and the redar malrix jaws similarly treat an
extension (3} of the cross siide.

As e head ol the dreaw rod s al a ixed distanee trom the
matrix case (12), it will be seen that the reguired row of
matrices is selected by the rod, and that the required column
is selected by the cruss slide. The selected matrix is brought
(for exposure] 1o a point (14) lxed relatively to the inter-
section of the co-ordinates.

In principle. the matrix jaw tongs exactly resemble Lhe pin
jaw tongs. In the diagram [06.03.02) it was shown that
mation was applied centrally and the pivot of the assembly
was on the vight; consequently right-hand motion caused
the jaws to clase. Examination of the corresponding matrix
jaw assembly shiows that the pivot (2} is on the left; conse
gquently, right-rand motion vauses the Jaws Lo upen, That
is ta say, in each of the front and rear assemblies. while the
pi'n faws are closing, the matrix jaws are apening, and vice

“versa, Because pin and matrix jaws both receive motion

from the same vertical stud (1), because the nin jaw assembly

is wounted above the matrix jaw a.‘;semhly, and hecause
they are moving simultaneously in opposite directions, it
is it easy 1o understand the fuctions of the components by
watching the machine at work, or cven stationary, but
study of our simplified diagrams should prove rewarding.
The subject of Lhe matrix jaws cannot, however, be dismiss
ed nntil their relationship with the unit and justification
racks (see 06.09.00) has also been discussed.

Two incidental points will be nated fram the toregoing. It
18 not necessary for the matrix case o be returned o a zero
position before it can be carried to the next operational
position, and, because the front and rear matrix jaws are
operating simullancously, the matrix case follows an oblique
the shortest route - from one lecation 1o ancther; it
does not make two journeys, at right ang]t“: tax pach other.

path

06.08.00 Matrix jaw adjustment

No provision for adjustment has heen found necessary for
a4 matrix jaw assembly. Any parts that show signs ol exces
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sive wear (which should not eccur with proper manien

anee] must be replaced by new. For rear matrix jaws, sce
18.02.10A; Tor front matrix jaws, seo 8402 14A

Ub.09.00 Uait and justification racks and Unit Shili

Mirrur-bar travel, responsible for the amount of line-fength
allocated to a character, is primarily dependent on the row
in the matrix case (sce Section 13.00.00) in which the charac-
Ler is situated, and this

as has been explained s related
to the closed position of the front matrix jaws. Correspond
ingly to the principle of the normal wedge of a composition
caster, the unit rack is made to fravel o cvery such position
through the train of mechanism described in Section
14.00.00, this rcgulatcs the movement of the mirror bar
consequent upon the exposure ol a character. When
positivned, the unil rack is secured by the spring-loaded
locking pin (2) being lowered an to it by the descending
matrix case holder lever.

Simi!ari_\_;_ and under given conditions, the coarse and line
Justification racks are posilioned to give the mirror-bar
teed required hy justified spaces.

For any given position af the closed matrix jaws, either ol
two rows in the matrix case can be selected. according to
whether or not the supplcmcntary signal K is given, This
(a)
arranypement ol
matrices in a casc [sec 13.01.08) and (b) it provides aceess
ta an additional row of characters. Reterence to the di

provision, known as "lnit Shift’, has two advantages
it provides [exibility in establishing the

raim

of a Matrix Negative Arrangement will shaw the 17th row
at the foot with zll characters over-lined, indicating hat
thr‘:}r are reached hy Unit Shift and therefore carry Lhe unil-
value allocated to the line above.

Mechanically, Unit Shift is achieved by leading the £ (T) air
{see 12.19.04) to a piston (5) which, when raised, causes the
domed hcad of the draw rod (4) to scat in a deeper recess
in the front matrix jaw (). As this recess is 0 2in {508 mm)|
deeper than the normal socket, the matrix case is displaced
[‘-y a similar umuunf_: 'm'iny_iny: into (Jpcmiim:;;l position the
adjoining row of matrices but, it must be observed, without
affecting the paosition of the unit rack as this is, at all times,
located by the malrix jaws. To enable the front draw rod
to take up the Unit-shift position, its "lixed” end is provided
with a knuckle joint (2}

(6. 1000 Matrix-case movementis

The matrix case is capable of three-dimensional movement
It travels backwards and forwards 1o posilion the required
column of matrices, controlled by the rear matrix jaws. It
travels sideways to position the required row of matrives,
controlled by the front matrix jaws. It travels dowmeerds

and upwards, controlled by the hridge mechanism fsee
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07.02.00), 1 engage with or to be freed from ils stabilising
sealinigs,

Flanges at the sides of the matrix case (8], engaging with
correspuiding slols on the underside ol the sliding frame
(1), pive vertical support while allowing the matvix case
fo slide backwards and forwards, It is made 1o do 1his by
having the hook (2} at its vear end engaged with the slot of
the cross slide (3], The rearward extension ol this has a lug
(1) which, being situated between the rear matrix jaws (5),
is positioned by them {U6.0/.01).

As s manie suggests, e sliding frame is itself capable of
movement, travelling transversely on flanges of the carrying,
Mrame (9). 1 receives its motion from the knnckle-jointed
end of the draw o (13 whicl is positioned by the front
matrix jaws (1} The corresponding transverse movement
ol the matrix case causes its hook to slide along the groove
ol the cross shide.

Phe combination ol these two movemenis provides the
necessary co-ordinates which, as shown in our much
simplified diagram (01.02.09) quickly make available the

regpuired matrix.

Bvery row a nd column of matrices corresponds with & pair
ul W prooves (153) machined in the underside of the matrix
cast Lo provide maximum accuracy in locating it. After the
matrix has been selected and placed {by the draw rod and
cross slide) under the condenser lens (12), the matrix case
see also 07.02.00. The

grooves register with three V-bars one of which is set at

is lowered by the bridge lever (14)

right angles to the other two on the shutter housing cover
{0). One (16) is sprung, moving vertically in minimum-
clearance slots. When the deseending malrix case has
contacted this bar, it continues downward until the two
fixed bars {(17) enter the grooves (17) which are at right
angles and finally bed-in at the apex, both acresting and
precisely locating the matrix case just before the photo-
praphic exposure. The sprung bar rises to its normal height
when the matrix case is withdrawn upwards, a movement
that is not sulficient ta disengage the hook (2} from the

cross slide [3).

06,1100 Matrix-vase movement adjusiments

Unless there is very close agreement between (a) the posi-
tion 10 which the matrix case is carried by the draw rod
and the cross slide and (b) the position in which it is
precisely focated by the sprung and fixed barsin the shutter
housing, damaging  slrains will be set up. Therefore,
whenever the matrix case is changed, and at leasl onee
cvery week, the two fullowing adjustments should bhe

checked and, i necessary corrected.
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DRAW RO Perlorate a pi{:f‘.n ol paper ribbon 1o select a
character approximately central in the required matris
vase without the use of Unil Shilt, uppl_y it Lo ihe Crassgurt,
and lower the air bar. Turning the camshafts by hand for
twao revolutions, bring the matrix case down on 1o i
locating bars. Slacken its lock nut and screw the draw tod
(13) out ol'its voke until it is Hirmly pressed against the lefl
hand matrix jaw. Measure accurately the distance between

carest face al the draw

the right-hand matrix jaw and the n
rod head. Reset the draw rod 1o give as nearly as possible
hall' this distance. Retighten the lock nut This procedure
will ensure that, when the Jocating bars are operating
correctly, the bead of tie draw rod will be able to float freely
over a short distance in either direetion when the matris

jaws are ¢losed, withoot offering apposition ta them.

CHOSS SLIDE With conditions as detailed {ur the draw rod,
note the clearanees between the hexagon-headed serew (1)
in the lug of the cross slide and the matrix jaws an either
side of it If they are nat equal, slacken the lock nut { 1] and
make this correction, .rclighwn:ng the lock nut again alter
wards. Ideally, there should he 0-003in (0-08 mm) each sidc
of the adjustable screw.

06.12.00 Motion for tongs

In following the chain of control [rom the air tower to the
matrix case, we assumed (06.03.04) the regulated oscillation
of two cranks, one each tor the front and rear groups of air
pins and tongs, without examining the source ol the motion.
This is provided by the rocking of a cam lever (9).

The upper end of the cam lever carries an adjustable ball-
ended extension (24). Fitting in the socket (18), this consti
tules a universal joint with the double spring box assembly
which is designed to transmit two separate but simultanc-
ous drives to the bell cranks (4 and 5) for the front and rear
sets of tongs respectively. The two spring boxes operate
entircly independently of cach other, allowing the two

motions to be individually adjusted (06.13.04)

The socket is screwed into the tube cap (17) which is
separated from the end plate (28) by two tubes, the whale
being united by two long nutted studs (25). The contents
of the tubes are the same — two compression springs (16]
with a central abutment (15) and two end abutments [26),
a pair of wooden cones (27) forming a restraining hrake,
and the reduced-diamcter part of 2 rod (19 and 22). Each
rod carries, at the left-hand end, an adjusting nut [13) and
a lock nut (12) with a grease nipple. Note that the holes in
the end plate allow the passage of these nuts one ol which
is in contact with the male part of the brake. The right-hand
spring abutment is in contact with the shoulder of the rod
which continues through. but independently of, the tube
cap.
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short vod ferminating e the, socket (1) Tor a ball plug
secued by a clamp bolt and collar in the upper bell crank

(4} vperating the ront tongs assemblics.

The Tower rod passes through o hole o the extension (24)
and also through the crosshead, without being attected by
their movements, I is cannected to, and operates, the lower
bell erank (3) similavly to the upper hall of the mechanism,
When the cam lever carries the ball (23] to the ichi, the
whaole casing maves Lo the left, The right-hand spring
abutment (in cach tubey is moved to the lefi, compressing
the springs (16) against the lelt-hand abulmenl so that it
presses on Lhe brake. As this is scated on the nut {13), this
and the vod also move to the left, turning the bell crank. 11
any obstruction accidentally limits its travel, arresting the
rod, the left-hand spring ahutment is also sl.up;)cd, brui, as
the vight hand abutment continues to move, the springs
take up the difference, and no serious injury to any part
of the mechanism ocenrs.

When the cam lever carries the ball {23) to the right, the
whole casing maves to the right. The left-hand spring
abutment {in cach tube) is moved to the right, compressing
the springs (16} against the right-hand abutment so that it
presses on the shoulder of the rod, which conscyuently
travels to the right. Accidental stoppage of the bell crank
arrests the rod, its shoulder holding the right hand spring
abutment: again, spring-compression absorbs the difference

ol motion.

A further duty of the springs, in which they are aided by
ihe brakes, is the absorption of shock or overthrow effect
resulting from the inertia of the rapidly moving matrix
case partrealarly when it is heing taken from the zero

position 1o that ol the irst two or three air pins,

06.13.00 Tongs motion adjustments

SOCKETS FOR BELL CRANK BALLS It is essential that
these should provide a snug working fit, as (aulty adjust-
ment here can guickly lead toa breakage doring operation.
I play be suspected, it s st necessary 1o detach from the
machine the bell cranks and the double spring box
(1%.02.17A) which is secured 1o its cam lever by two clamp
holts. The whole assembly of cranks and spring box can now
b laid on the beneh, with aceess 1o the ball joints. With a
Cspanner . slacken the ring-type lock nut (4 and 7) of cach
socket: the Tower spring rod (8] can be easily screwed into or
cut of its sacket, but before the ball plug (3} for the upper
juint can he turned, its lock nut {2) must be slackened.
After making the adjustments in this way, retighten the
ving type lock nuts and again check the _ioirlm tar faultless
aperation. When retightening the hexapon lock nut (2)
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make sure that the socket is correctly angled o avoid the
possibility of binding. The bell cranks, and matrix and nin
Jaw tongs can then be replaced in the reverse order of
removal, When re-assembling, note that the [ront matrix
Jaw tongs have arrows [pointing towards the crank tulcrum)
on the upper levers, whercas the rear matrix jaws do oo
carvy these distinguishing marks,

SOCKIT FOR BALL DXTENSION Frecdom of movement
and absence of play are again essential; the ball s held
hetween the spherical surfaces of the socket (1] and 1he
pad [19). 1Lis intended that the work shall be done with 1he
ball extension in an intermediate position, roughly central
in the aperture at the bottom of the cap. The position of
the socket relatively to the tube cap is regulated by thw
ball socket plug (14): this is turned by flats on the shank of
the button {17) which is locked by the nut (16). A small
double-ring spanner is provided for slackening this aut an
for turning the squared end of the plug (a pin projects fro
the opposite end of this to locate the pad) Afier adjusiing
retighten the nut which presses the button (17) against th
washer (15], and this against the end of the cap; the nu
also tends to draw the plug outwards, but it is screwed int
the socket {11) and this hears against the socket plug (1&
which is screwed into the cap, so that the adjustment is noy

docked up solid, but check the action before proceedin

further.

BALL EXTENSION When replacing this in the socket a
the top of iis cam lever, note that a gap of Lin (6 mir
should exist between Lhe top of the cam lever and the bag
of the squared part of the extension. Raising or lowering th.
ball hecad will increase or reduce the movement of hot!
the bell cranks, in both dircctions. Regulate the adjusting
surew (23] Lo give the required clearance. When tightenin,
the clamp bolts, be sure that the rod [8) has a clear passap:
through the extension. As any alteration to this setting wil!
altect the matrix jaw motians, check these apain, as i
U6.13.0% -6 and if' necessary, repeal the ad_iuslm;-m.

JAW TONGS SPRING BOX Sce that the isolator switch is
OFF and the air supply ON. Insert the wooden wedge inthe
unit lateh to hold it disengaged, and turn the machine one
revolution to eive it effect. Remove the cover of the matrix
case lever (two hexagon screws) and the bridge (18.02.04A]
Turn the machine to the neutral position {about 407). Al
the left-hand end of the spring bux, undo the two Jock nuts
and slacken the adjusting nuts. By hand, oscillate the froni
pin jaws while gradually tightening the uppe adjusting
nut till play is eliminated, and then tighten the lock nut.
Bring the front pin jaws towards each other and note that
there is a clearance of approximately _‘}3 in {08 rum) between
them at the limit position; il nol, reset their adjustable
link (06.04.01), but it is not necessary 1o lock its adjusimens
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il the mstructions in paragraphs 06.13.0%-6 are also to be
carricd ont. Deal with the rear pin jaws in the same way,
making the adjustment to the nut on the lower spring box
rod

MATRIX JAWS - CLOSING First check that the adjust-
ments detailed in 06,1302 4 are correct and that the same
|n‘c|imin_.:rirs have heen tulfilicd. Perfarate the signal Al in
a pivee of paper ribbon, close the pin jaws and obtain | in
(-8 mm) clearanee between them by means of the adjust
able fink Turn the muachine slowly by hand, observing the
clusing of the front and rear matrix jaws  they should be
simultancous. To adjust, slacken the top hexagon nut at
the spring hox crosshead and tarn the rod clockwise Lo
advance the dosing of the front matrix jaws. Now check 1o
see 1 the two pairs are closing simultaneausly; if not,
repeat the adjustment until they do. Then lock the nut
tightly. Il there appears Lo be undue resistance 1o the hand-
turning ol the machine, it is because one or both pairs of

pin jaws has lost clearance as a result of the first stage of thi:
adjustment. Consequently, the adjustable link (06.04.01
must be shortened o restore the |5 in {(-8mm) clearance.
The camshalts can now be rotated by hand and the correct
sertings verified. Proceed 1o 06,13.06.

MATRIX JTAWS  OPENING With the machine as it stands
af the end o 06,1 3,05, turn the handwheel till the pin jaws
are together; they should lightly erip a single thickness ol
paper ribbon when positioned against the A and J air pins
IFnot, reset the adjustable link to produce this effect ano
tighten its lock nuts. Alter turning the camshafls several
revolutions by hand, Tift the air bar. With the matrix jaws
fully apart, check that there is a clearance of |y in. (15 mm)
between cach of them and its spring-loaded abutment. Te
adjust, bring the maechine to a normal position {abuut 40"
and slacken the hexagonal lock nut at the right-hand end
ol the spring box. Turn the collar half-a-turn with the
tommy pin, clockwise to reduce the clearance, and vice
versa. Restore the air bar and check that the pin jaws close
(o a clearance of one thickness ol paper ribbon; if necessary,
again correct the adjustable link, not forgetting to lock |t
alterwards, Cul ofT the air flow and rotate the camshalls
to check the matrix jaw clearances. Repeat ihe procedure,
ilit is required, until they are approximalely iy (15 mmj)
and, with the same selting, the pin-jaw clearance of one
thickness of paper is preserved. The adjustment ay now
be finally locked up, but, at the same lime, check that the
cut away parts of the spigotted washer abutment clear the
lop and bottom rods. Turn the camshafts to bring the matrix
jaws together (e, not capable of oscillation). The reading
should now be 1057 Lo 1087 if not, check over the whuole
serics ol jaw adjustments, as an error will almost certainly
have arisen in this somewhat complicated procedure.



SECTION 7

Bridge

07.01.00 General .
07.02.00 Matrix case fall and rise — descrip'tion

07.03.00 Matrix case fall and rise — adjustment
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07.00.08 General

A vigid steel platform the bridge (12} straddles the
shutter mechanism. It is a lixed support tor the projection
famp in its ventilated housing and condenser lens, the axis
of which is centrally above the matrix selected for expo-
sire. The bridge also forms the foundation for the mechan-
i Lon lowering the assembly of carrying frame (9), sliding
rame (10} and matrix case (27) until the latter is sccurely
seated on ity V-bars [see 06.10.05), and raising it again

alter exposure, for a different matrix to be positioned.

Three legs support the bridge; cach has a fool projecting

nnvm'ds,"I‘in'migh them, two scrows (r(far:h:‘.d from abovs
by a long screwdriver) and a bolt pass to secure it to the
main stand, while accurate location is ensured by two

dowel pins.,

Motion from the cams rocks the matrix-case holder cam
lever (19) to which is rigidly attached the matrix-case holder
lever (17), forming a large bell crank to deliver vertical
motion at its cight-hand end for raising and lowering the

M rix Case.

07.02.00 Matrix case fall and rise — description

A link and pin (16) transmit the motion of the matrix-case
holder lever o the free end of the bridge lever (15), the
other end of which is anchored by a pin (4} w the fulcrum
rod (8). Lying obliquely helow the bridge lever is a cross
beam {6) with a central stud (1) projecting up through the
bridge lever. The stud passes through both a compression

Cspring (5) that conveys the downward movement, and also

through an adjustable nut (3) that imparts the lift positively
on the return stroke.

Attached by nuts to the ends of the cross beam are the tops
of two guide rods (24}; their bases are secured to the carry-
ing frame (9] so that this, together with the sliding frame
and matrix case, receives the required 1ift, the downward
movement having heen transmitted by the cress beam
hearing en the shoulder of each rod. The rads slide in long
bushes to preserve parallel motion,  with lubrication
provided by oil caps at the tops. Surrounding the bushes
are cail springs to hold up the frame assembly when the
bridpe lever is disconnected 'rom the matrix-case holder
lever. A fibre stop (23], held in position by a light spring, is
mterposed between the top ol the carrying frame and the
bases of the bushes 1o absorh the shock of impact between
the two, and to limit the upward travel of the carrying
[rammee.

The other dutics ol the matrix-case holder lever concern
the coarse justification rack (10.06.04), fine justification
rack (10.06.04), space bar [10.13.02) and unit rack locking
pi {10.02.02).

A

07.03.00 Matrix case lall and rise - adjustment

BRIDGE LEVER When the matrix case is about to be moved
horizontally, it is essential that there should be a safe
clearance between its underside and the top of the sprung
V-bars. With a matrix case in position in the sliding {rame,
and the bridge lever connecting link pin (16) inserted,
turn the camshalts to bring the matrix-case holder lever
(17) to the top of its stroke  say 90°. Looking through the
aperture on the righi-hand side of the machine, position
vae of the crests or ridges on the underside of the matrix
casc directly over the sprung bar, and measure the clear

ance with a feeler gauge. It should be 0:032in (081 mm).
If not, slacken the lock nut {2) and use a C-spanner to turn
the adjusting ring nut {3} as required. Check that the clear-
ance remains correct after tightening the lock nut.
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QR.01.00 General

Maintenance of optimum iflumination of the film matrix is
essential i good, consistent images are Lo be produced;
they are, of course, necessary for the preservation of a high
standard in the eventual print. It is false economy to
attempt o use a bulb when its efficient working life is
finished., We therefore siress the advisability of frequent
photometric tests, the details of which are fully described.

O8.02.00 Replacing lamp

I is importand for the tilament of the lamp bulb [9) 10 be so
positioned that it is centred on the condenser lens (10), and
ift the bulb is changed this adjustment must be checked
(see D8.03.02¢). ' )

The lamp is o pre-focus, 12-volt, 48-wall projection bulb
positioned in a housing (2} and secured by a clamp screw.

The holder of the lamp cnsures that it can be fitted into the

housing in one position only, su that the filament is always.

correctly located relatively to it

Mounted on the bridge, the lamp housing is sceured by
three lock screws (14). When Lhese and the three strews
retaining the housing cover (1) are slackened, the housing
can be moved backwards and forwards on the machine,
and to right or left; do not forget to retighten the screws
after making the adjustment,

W60 3,00 Light gulipul conlrod

The product from a filmsetier can alter according to several
variables; exposure and development especially need to be
controlled. '

The quality and guantity of light may be affected by

a} Variations in the clectricity supply Lo the lamp, possibly
caused by bad contacts un plug pins, wire connections
to terminals, or dirly contacts on the lamp pin, On a
low woltage circuit of this kind, a very small increase in
resistance will definitely affect the power of the lamnp:
therefore goad contacts are vital.

b)Dirty or old lamp. The projection-lamps age relatively
guickly and lose power, especially if they are overloaded
with too high a ¢urrent. A constant voltage transformer
is fitted which should prevent any variation in the lamp
current.

¢} Incorrect. positioning of the lamp, so that the filament is
not central 1o the optical path. This'should be checked
by projecting the lamp image without a matrix case in
pasition. With the 10pt lens bar inserted, and the left-
hand prism in the 6-12pt position, the actual filament
can be brought into focus on the ground-glass screen of
the test rig by winding Lhe right-hand prism near Lo the
middle ol'its track. When the filament of the lamp is focus-

ed, see whether it is central to the optical path. It not, then
the lamp housing should be moved accordingly.

d) The optical glass and mirrors may bccome dirty or
seratched (see Section 09.15.00).

e) Matrix cleanliness. The matrices should always be clean
amd the ‘Vybak” cover sheet should be unstained and
clean.

f} Lens diaphragm setting. This must always be “spot-on’,

g} Speed of the machine. Check that the belt is tensioned
correctly and is not slipping because of heing loose or
oily. If' the machine-speed draps, the exposure-time wil
be increased proportionally.

h} Shuticr Liming (see 09.05.00).

.03 The correetness of all these variables should be verified at

the time of installation, and thereafter they must be kept
constantly under control by systematic maintenance. The
best check is to apply a light meter to the light emerging
at the film-drum stage and to note the reading (al a given
type-size adjustment and diaphragm setting), when the
whole system is known to be clean and properly adjusted.
Then, daily, a similar light-reading can be made, and any
variation investigated.

08.04.00 Calibration

.01 Wot only when a new machine is installed, bul also when-

cver a new kind of film or paper is to be used, the following

nracednre shonld ke carefullv carried e

a) All the preceding variables should be brought to the
highest-quality standard. In the case of 08.03.02f, the
lens-diaphragm settings recommended on the optical
housing door should be used.

b)Run a picce of text through the machine and carefully
develop it at the temperature and time-allowances recom-
mended by the film manufacturers, but ignore the grey
scale.

c) When dry, the film should be critically examined for
quality of the image and the grey-scale reading noted.

. No. 2 grey scale should develop solid black and No. 3
half black, if the image has been correctly exposed, i.e.
producing a crisp shape with correctly proportioned
serifs and sharp acute angles in the W's and X's.

d)If' the image is under- or over-developed, i.e. too fine
and lacking full black opacity, or bald with hadly shaped
serifs and acute angles, adjustment should be made to
correct this. It must he realised that correct exposure is
ol paramount impertance in order that, when the lilm is
developed at correct time and temiperature {according to
the manufacturers’ instructions), the correct image is
produced. '

02 In na circumstances should the g'rey scale be used to cantrol

the development time during these calibration tests.
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In the event of imperfections as noted in 06.04.014d, several

adjusiments are possible:

a) The lens diaphragm opening may be increased or de
creased. This adjustment s Lhe least desirable, because
the range of the settings has heen chosen to suit the
conditions required in changing type sizes from 6-24 pt.
I, lor instance, iU seems neeessary o increase the expo-
sure, it might be decided toopen up the diaphragm setting
twer stops, However, if this were done, it would mean
that at 24 pt a setting oulside the possible range of the
diaphragm _wrruld be demanded. Hence, this adjustment
is not suitable for the whole range of sizes.

b} The lamp brightness may be varied, 'T'his adjustment isan’

casy once and probably the most suitable.

¢} In order that proper standards may be maintained, care-
ful tests should be made with all grades of film likely 1o he
employed, using a light meter (sea 08.04.04), to establish
and record the necessary level of brilliance of the lamp
fur these. Processing should be carried through to the
plate-making stage before a decision is made as to the
most suitable exposure.

When these records have been made, they can be used as a

standard reference von fulure occasions,. but it should be

realised that in adjusting light brilliance for a variety of
lamps (because the lamp on which the original tests are
carried oul will have a limited life and be subject to replace-
ment), a stable and unchanging light meter must be used Lo
conlirm that the 'Iight output conforms to Lhe reference.
Such a meter is the BEL Lightmaster Photometer, made by
tivany Dlectraselenium Limited, and obtainable from The
Maonotype Corporation Limited.

Maximum lamp efficiency may be obtained on a ‘Mono-
photo” filmsetier by using this phatometer in the tollowing

]Tl;ll'l ner.

Clean the optical system and the mirrors of the filmsetter,
and inscrt a new lamp n the lamp housing. A dirty optical
system will alTect the photometer reading. Cleanliness at all
times is imperative,

set the calibration on the variable resistor (or rheostat) to
read 70 (or 50 in the cases of machines up to no:. 91059), by
turning the knob {6) on the right-hand side of the control
pancl, and st also the-optical system in the position requir-
ed lor producing 10 pt. Adjust the iris aperture of the lens to

ZET0.

Remove the matrix case from the (msctter and insert on the
crossgirt a picce of paper ribbon perforated to give the Q
signal. Rotate the machine by hand until the shutter is fully
open, which will be found at 235"

Switch on the lamp by lurning the switch (4) to the LAMP
position, and, with the dust cover (on the mirror bracket

iy
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housing) open, move the mirror bar so that the illuminated
patch on the front mirror is roughly central.

Bring the filament into focus on the screen of the tost rig by
adjustment of the right-hand prism, and check that the
image is central to the optical path; if not, reposition the
lamp housing as required.

By means ot a practical test, which should call for some
examples of the 0-4in x 0-2in matrices, if these are likely to
be used. cstablish the most suitable serting of the variable
resistor for individual use, For example, run a few lines ol
l0pt text with the resistor at each of scveral different
settings throughout its range, and process the result, We
reecemmend the use of a lith emulsion film, processed
according to the manufacrurer’s instructions, at 68°F {20vC);
this gives a good black on the second step of the grey scale.
Processing should be carried through to the plate-making
stage before a decision is made as to the most suitable
EXPOsure.

Having selected the most suitable test, with a wax perncil
mark the appropriate setting on the white surround of the
resistar knob. Resct the filmsetter for producing 24pt with
the resistor sct at the marked position.

Take the photo-electric cell from the case containing the
complete EEL photometcr, and insert the plug into the
socket, with the red spot on the plug adjacent to the spot on
the socket. Switch to the number 2 range on the meter; il
number 1 range were used, with maximum illumination,
‘damage would probably result.

Position the photo-cell over the illuminated patch by
resting it on the micror bracket housing cover, and, by
moving the cell in each direction in a horizontal plane,
obtain the maximum reading on the scale of the meter
Record this reading for future reference when checking the
etficiency of the optical system.

If the variable resistor (2 ohms) is turned past the 90*-mark,
a pressure in excess of 12 volis will be produced, which
will result in a shorter working life for the bulb. When new,
the bulb has a consumption ot 48 watts, but with age, a
resistance builds up in the {ilament necessitating a higher

‘valtage-input in order to maintain this wattage. It is there-

[ure advisable to select a setting below 90 (say about 70, or
55-60 for early-type machines} when recalibrating with a
new bulb, so that the input may be increased when required.

“or 3l in the case of machines up 1o No. 91059 which are fitted with
I-ohm resistors.
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A new bulb should be substituted when the variable
resistor needs to be turned past the 90*-mark to maintain
the light-intensity.

Consistent image-quality will be obtained by regular checks
using the photometer daily, or, preferably, more trequently,
and adjusting the variable resistor to give the required lamp
output. Naote: The photometer is a delicale instrument and
chould be handled with care.

U8.05.00 Standardising

Where more than one filmsetter is installed, calibration
tests should be carried out as described in Secrion 08.04.00
bul, with the added need to bring all machines to a common
standard, the main requirement is to establish that standard
having regard to economy of lamp life (i.c. avoidance aflamp
over-run). The lamp brilliance of all machines should then
be brought to this level by adjusting their rheostats.

Light meter checks should be carried out at regular inter
vals and particularly whenever a lamp is changed.

Any departure from the matched characteristics of the
machines should be intelligently investigated.

It should always be realised that a general decreasc in light
may alter the calibration of the grey-scale system, and ad-
justment of the rheostat to alter lamp brilliance should be
used sensibly.

Regular checks will reveal any spontaneou-s ar unusual
decrease in light. This is a defect, and a defect needs investi-
gation and remedy:.

for ot in the case of machines up to Ne. 91059 which are fitted with
I nhm resistors, -
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09.01.00 Same characteristics of light

These introductory noles are given because they embody
principles applied in*Monophoto” filmscliers. Bach machine
las two lenses (condenser and projection), two mirrors
involving the critical angles of a transparent substance
{plass)  these are the prisms — and two first-surtace mirrors.
It also has a plain, lat-sided piece of glass (09.12.00) uscd

for refraction.

In any transparent medium, such as glass, air or water, it is
natural for light to travel in a straight line, provided thatl
there is no change of density in the medium.

When light encounters a transparent substance of different
density, much depends on the angle of impact. If this is
perpendicular to the planc of the surface, the light travels
straight on, unaffected. If the impact (or 'incidence’) is
sumewhat obligque, the path of the light is bent at that point ;
thercalter it continues in a straight line, but atan angle to its

aripinal path. This bending is termed ‘refraction’; without
it, there would be no such thing as a lens, and the depth of
water in a swimming bath (for example) would not be
deceptive. Note that the ‘angle of incidence’ is measured
between the ray of light and the perpendicular to the surface
of the medium,

When light passes from a denser medium (such as glass)
into a rarcr medium (such as air), the emerging beam is
refracted ata greater angle. The maximum angle of incidence
from glass to air is approximately 40°, giv'ing a heam that
that is, it is just glancing along the
surface. This 40" angle is known as the ‘critical angle’

emerpes at about 907 -

because, with any greater angle of incidence, the light no
longer penetrates the surface but it is completely reflected
back inta the denser medium. Note now, that the angle of
incidence is equal to the angle of reflection.

Mirors, of the kind familiar to all of us, are made of opaque
materials; usually, this is a thin depusit of silver covered by
a protective plass, but they are also made (as they were in
ancient times) of highly polished bare metal - bare so that
the light s not absorbed or distorted by a protective cover.
These are known as first-surface” mirrors, and, obviously,
they reguire to be treated with the utmost care for the pre-
scivation of their high-efficiency reflection.

09.02.00 Condenser lens

Light trom the clectric projection lamnp {08.00.00) spreads in
all directions. From the diagram, it will be clear that the
mtensily of illumination of the plane surface below it will
be greater at the nearest point than towards the edges. A
condenser lens is therefore introduced to bend the diver-
genl rays in varying amounts dependent on the v.‘a'ryin'g

=i}

0

0

A2

—

o)

thickness of the glass, so as 10 cause them to give an equal
distribution of light over the working surface, which, in the
case of the filmsetter, is the film matrix of a character. In
general optical terms, this character-bearing picce of film is
knowi as the ‘object’ and where this word occurs, it will
be helpful to visualise it as a Film matrix, although allowance
must be made for exaggerations {fur the sake of clarity) in
the diagrams. '

The condenser is a detachable assembly housed in a bush
secured by three screws in a socket formed. in the bridge
immediately below the projection lamp. It consists of two
lenses, the upper plano convex and the lower double-
cunyvex, assembled with their curved faces towards cach
other. They are separated by a distance-ring and held in the
bush, with the plane face pressed up to an internal flange,
by a line-threaded ring which can be slackened (if necess-
ary} by a finger-nail. The same "tool” can also be used to lift
the assembly from its socket for cleaning, but do not dis-
mantle it withoutl cause. When rcplacing, note that the
flange of the protective ring should be at the bottom,

19.03.00 Film matrix casc

This comes next in the light-path from the lamp, though as
it provides the “object’ of the system it is, in a sensc, its
starting-point. Selection of the matrix has already been
discussed (06.00.00) as has also its lowering into, and
retention in, its precise position (06.10.05 and 07.02.00).

09.04.00 Variable aperture

Provision is made in the matrix case for the inclusion {if
required) of double-size matrices [0-4in ¥ 0-2in — 1016 mm
% 508mm) of large mathematical signs. Only half of one of
these would be visible through the aperture immediately
below it, unless arrangements were made for extending the
aperture. On the other hand, & permanently enlarped
aperture with a standard matrix would result in the image
of the adjacent matrix being projected as well. Accordingly,
the signal for any one of these large characters incorporates
the @ perforation which, as described in 12.19.08, causes
the size of the aperture to be doubled for the exposure of
that character, after which it reverts to normal. See also
18.07.07E.

09.05.00 Shuticr

Replacing the cam-operated oscillating component of earlier
filmsetters, the shutrer is a constantly-retating horizontal
disc, with a circular aperture that gives a fixed exposure of
approximately 4o sccond. The shutrer rotates at camshalt

speed, and s timed s0 that the start of the exposure ldr a
matrix of normal size takes place at approximately 225
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The drive for the shutler is taken from the gcat'whec] al the
front end of the driven camshalt. An assembly, consisting
of spur wheel, connecting shaft, bevel pinion and bevel
pearwheel is contained in a housing secured to the back of
the bottam front gear cover. The [lexible drive, surrounded
by ils protective casing, terminates in short square-section
shafts which spigot into the shaft o the driving gearwheel
and the shaft of an assembly attached by three serews o the
shutter housing. This assembly includes crossed helieal
pears driving the shutter spindle.

Precise lovation of the shutter housing cover is of prime
importance as it controls the ultimate placing of the matrix,
Two dowels therefure govern the position of the cover
which is held down by six screws; one of these alsa forms
the spring post tor the enlarged -aperture mechanism. When
these sorews have been taken oul, two of them can be
inserted in the holes previously vacant, for use as extractors
iffaccess to the shutter is required. Note Lhat when the cover
ts lifted, it may retain the ball race that Torms the upper
bearing of the shutier spindle. It the spindle also rises, the
gears will be unmeshed and care must be taken ta ensure
that the timing is correct (see O"J,US.OI} on re-assembly. If
not, refer to 18.02.055.

Removal of the shutter dise will expose the cut-off mask
operated by the M, AC or BC air stream (see 12.19.06,
12.17.02 and 12.17.03). For further details of cleaning and

I1it should be necessary to remove the flexible drive to the
shutter, undo the hexagon nul at cach end of the outer
cable. Do not allow the machine 1o he turned when either
cied ol the cable is undone, or the shutter will have {o he
ve timed (18.02.05E). Release the rubber grommet from the
bracket holding the upper cantrol panel and withdraw com-
plete the cable and union nut through the hole in the
bracket. Ia new cable is to be substituted, detach the grom-
mel and thread it on to the replacement. Note that the
driving end (that nearest the camshafts) contams the thrust
bush, and then replace the grommet in the bracket.

When connecting the upperend of the cable to the shutter

“casing, make sure that the squared end of the inner cable

lits correctly into its socket; engage and retighten the
hexagon nuts. As a precaution, check the shutter timing,

09.06.00 "Prism box’

Light that has pa.‘;svr_ﬁ through the aperture in the shutu_:r
now enters the face adjustment housing, generally called
the ‘prism box', a light-tght casing with a hinged door.
Here it st encounters the optical flat, an anxiiiary device,
consideration of which is deferred to 09.12.00, as it is
important t appreciate first the main principles of the lens
and prisms in the box, and the reasons for their rclative
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locations being correctly adjusted for cvery job. This
requires the understanding of a little more theory,

(9.07.00 Lens

A lens is {amongst other things) a transparent substance
with onc side or opposite sides curved - generally the
curve is spherical. Excepl when it is at ripht angles 10 the
surface, a ray of light passing from air into glass is deflected
and again deflected as it passes from the glass back o air,
All the rays (A) parallel to the axis of the double-convex
lens {B) are thereby concentrated at a point (T) on that axis.
A lamiliar example is the burning glass which gathers sun-
rays (travelling, for all practical purpuses, from an infinite
distance, and therefore all parallcl) to a point where heat
can rise sufficiently to cause a fire - hence the name “focus’
which is the Latin for ‘hearth’. The distance of this focal
point from the centre of the lens is known as the ‘focal
length’ of the lens and, for a material of given density and
curvature, it is a constant. Fixcept hy regrinding, theref_nre,
it is nat pussible o alter the focal lenpth of any glass lens.
A ray of light passing through the centre of 2 lens continues
straight on, withaut appreciable deflection. So consider
two rays, from the same point at the top of an object. Beyond
the lens, they converge and mect at a distance that depends
firstly on the distance between the abject (Q) and the Jens
(1) and secondly on the focal length of the lens. In the plane
of this meeting-point, an image is formed; note that, com-
parcd with the object, it is inverted.

By varying the distance between object and lens, we can
produce the image at different distances from the lens. The
sizes of the object and the image will be in the same propor
tion as these distances; thus, if the object-distance is twice
the image-distance, the object will be twice the size of the
image, or, if the object-distance is (say] 4 units of length,
inches, miles, centimetres or kilemetres, and the image
distange is 20 units, then the image will be 5 times as large
as the object. This is the principle of ‘reduction’ or ‘magni-
fication’, as the case may be.

Provided the object is brightly lit, the image can be seen on
a picce of white paper vr a screen placed at the appropriate
distance from the lens; the projected lantern slide (or
‘transparency’) is a familiar example. [ the paper or screen
is not at exactly the right distance, the image will havc
indistinet outlines and it will be said to be “out of focus’.

In a filmsetier, the duty of the projection lens is to produce
a sharp image of the object (the film-matrix character) at the
right degree of magnification; film-matrix characters arc
generally in approximately 8 pt size, and the images, which
will be photographically recorded, may be needed in any
size from 6pt to 24 pt. (But see also 13.01.0%-6.] It will be
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realised that, to give a range of magnifications it is not
sulticient w move the lens from one position to another
between faed positions for the object and the image, as this
would also give loss of focus, the distance between the
abject and the inmgu e, the total light path will have

{0 be varied as well,

09.08.00 The prisms

Changing the lengtheof the light-path from the matrix case
in its exposurc-position to the point on the film where the
image s focused would he casy il it were mechanically
practicable to alter the position of cither the start or the
(inish of the path, but this is not the case. Other means must

e Tomnd.

in principle. what has been done is o introduce two mov--
able mirrors into the light path; by varying the distance
between them, we vary the over-all length of the path and,
at the same time, we have reduced to convenient size the
space i which it has to be accommodated. We have folded
it up.

Bach mirrar is actually formed by a right-angled glass prism.
Light entering the longest side perpendicularly is not
deliected, but travels on Lo meet the inner face of ane of the
shorter sides at @ 45" -angle of incidence which is greate:
then the critical angle (09.01.04). The light is therefore
reflected across o the other short side, where the same
thing happens again so that it. emerges from the longest
side, ina line parallel to that of its entry, but in the opposite
direction. By duplicating the prism-mirror, we cconomise
in space and establish a well-ordered and convenient
arrangement. But dust, haze or oil on the clear surfaces will
impede the light and reduce the brilliance of the image;
cleanliness is therefore essential,

At this point, it is apprapriate to note that the range of
objectfimage distances is considerably extended by moving

the lens sideways, 8o that instead of ha'.'mg it before the
first prism, we place it after the second prism. This change-
over is cffected by swinging the lever at the head of the
prism box, though this must be done with full regard Tor
the tocusing bars (see 09.09.03).

09.09.00 Focusing ba rs

From what has been said in 09.07.03, it will be clear that the
largest images, requiring ~ 3 'magnification (8 pt matrix to
24 pt image) will require that the length of light-path from
film-matrix 1o lens shall he } of the length from lens to
image. The lens must therefore be brought comparatively
near to the film-matrix and the subscquent light-path must
be the maximum. The lens is thérefore placed in its right
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hand alignment {as seen in the prism hox) and raised and
supported on its longest focusing bar, the first prism is as
low as passible and the second prism raised and su pporied
on its lbngest focusing bar,

Conversely, for the smallest imagpe. requiring a reduction
from 8pt to &pt, the lighi-path from lilm-matrix fo lens
must be & of the distance from lens to image a long path
before the lens and a shorter one alterwards, bor this
condition, therefore, the light comes down to the first
prism, up to the second and then down 1o the lens, which
is now in the left-hand alignment and therefore compara
tively near the image-position. For 8 pt images, the distances
must be equal, and, for other intermediate sives, corres
ponding intermediate distances must be established.

To produce exactly the right depree of magnification {(or

that lens and prisms shall be rigidly supported in exactly
the right relative pﬂs'iticns. This is done by the set of fucus-
ing bars, taken [rom a protective box and quickly fitted into
pasition; each is clearly marked with the purpose (LENS,
R. PRISM or L. PRISM) and size (6, 7, etc. or 6D, 7D, elc.)
which it scrves, At the bottom of cach is a spigot for fitting
into a corresponding socket in the prism box, and at the tap
of cach is a car‘eful]y adjusled hexagon-headed screw,
sccured by a lock nut. The screw also is provided with an
axial spigot which seats in a recess in the base of the lens- or
prism-holder. It will be sell~evident that if any dirt disturbs
the scating at the top or bottom of a bar, the precision of
the adjustment will he lost, atfecting both the sharpness of’
the image and its size. On no account must the adjustinent
of any focusing bar be disturbed, as cach has been most
caretully set according to the needs of the individual
machine; ncither should any focusing bar provided for one
machine be used on another. The number of its own machine

Jis marked on each focusing bar, on the face appasire to the

one where its duly is described. For this reason, whenever
a replacement bar is ardered following loss or accidental
damage, the number of the machine must he quoted.

The height of the projection lens or a prism is varied by
lurning a knurled knob on its holder. This rotafcs a pinion
engaging with a tixed rack. For resctting, first raise the fens
or prism so that the spigot-cnd of the focusing bar can be
lified out of its socket, place the required bar in pusition,
noting that it beds down firmly and then lower the com-
ponent gently  but, again, firnlly— on to the adjustable top
end. A coil spring in the lens holder presses a friction pad
against the slide to prevent free motion during the change-
over, while flat springs on the prism holders serve a similar
purpose,

For 6- Lo 12pt or 6- to 1113 working, with the lens-axis in
the lefi-hand alignment, the left-hand prism remains inits
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uppermost position and the right-hand.prism is adjustable.

Similarly, for 14- 10 24 pt or 12- Lo 24D working, with the-

lens axis in Lthe right-hand alignment, the right-hand prism
remains in its lowest position and the left-hand prism is
adjustable.

09, 10,00 Iris Diaphragm

The intensity of light falling on the {ilm matrix is - or should
be  constant, and this governs the amount of light that can
be transmitted to the image. If the image is 2 small one, the
lipht will be concentrated to a smali area, and therefore the
image will be brilliant. If the image is a large one, the same
amount ol light must be spread over a large area which will,
in conscquence, be duller. It is a ty pographical requirement
that all images should be equally brilliant, irrespective of
sive Consequently, means must be provided for progres-
sively lessening the available amount of light as the image-
size diminishes,

Inside the prism-box door will be found a table of sizes
(peint and Didot) and settings for the iris diaphragm, a
devicee whereby the effective area of the lens can be reduced
by turning a knurled ring attached to it. The ring carries a
series of numbers corresponding to the figures in the table
and any one of these can be registered against an index line
engraved below the ring; a click can be both felt and heard
as cach position is reached. Note that this lable also provides
the mirror-bar stop sctlings mentioned in 10.18.06.

The iris can be used 1o increase the available light in order
lo penetrate an anti-halation backing on a sheet of film {e.g.
when exposing reverse-reading images through the back to
abtain a direct-reading product). The iris can be opened a
maximum ol two extra notches for the 6 20pt range, but
at 22- and 24 pt scttings, only one extra notch is available,

09.11.00 Safety vane

The image-bearing beam of light leaves the prism box
through an aperture in its hase communicating with the
mirrer housing. So that stray light cannot pass the same way
to produce possible fogging of the film, the aperture is
provided with a spring-loaded safety vane which automatic-
ally covers it whenever the prism- box door is opened; take
care not to open the vane accidentally. For this reason, the
door must not he opened to consult the table, or for any
other purpose, while the filmsetter is working.

09.12.00 Optical flat

Although this is the first item in the prism box to be encoun-
tered hy the light, consideration of it has been deferred
from 09.06.01 because it is an auxiliary item for occasional
usc and does not form part of the essential aptical sequence.
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It consists simply of a thick piece of glass with optically
ground flat parallel faces through which the light-beam can
pass at right angles thereto, without distortion or deflection.

This glass is mounted between a {lexible ring and the retain-
ing flanges of ils holder, which is carried by a rotatable
spindlc passing through the rear side of the prism hox. lere
it is fitted with a lever operated by the piston controlled
in turn by L air {12.19.05}, for mathematical and other
special working such as chemical formulae. When the
spindle and glass are rocked through an angle, the light no
longer meets the upper surface perpendicularly and conse-
quenﬁ_v, on entering, it is refracted to one side because of
the change in density. It continues in the new direction till
it meets the lower surface, where, emerging into air, it is
again refracted an equal amount, but in the opposite diree-
tion, so that it is now an a path parallel to the one followed
when the L signal is absent.

The signal is perforated when the keyboard operator

requires - usually for mathematical setting - a character in

the interior position, The matrix case does not provide

inferiors, but, on account of the change of light-path, a

superior character will he deflected so that its image

occupies an inferior position relatively to the normal

alignment of the text,

Because the light has not yet reached the lens to start form-

ing the image, the amount of deflection given to it will be

proportional to the body-size of the character. A hand-

control at the rear of the prism box regulates the amount of

the deflection: the head of an adjustable screw is calibrated
with 60 equal divisions, and a small vertical scale registers
up to six revolutions of the screw. The whele 240 available
settings allow for the maximum defllection of 609, so that
close precision can be abtained. Inside the prism-box door,
a table gives the settings for 5Y) increments, as the scale-
readings are not actual percentages.

While mathematical working will generally require a face
of B-, 10- ar 12pt or Didot, the principle of the deflecting
flat allows it to be used tor any size.

09.13.00 Travelling mirrors

Having traced how a sharp image of the required size is
praduced, we now have to see how successive images are
made Lo oceupy successive and correctly spaced positions

_in the text. Light, bearing the image of the first character to

he projected, passes down vertically (09.11.01} into the
mirror_housing where it strikes a 'first surface’ mirror of
highly polished bare metal adhering to a glass backing. The
mirror, held by spring-pressure in two retaining clips, is
mounted at 45° to the horizontal in 2 mobile frame which
also carries a duplicate mirror, facing the first, and angled
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a0 90”7 o il. The light, therefore, is reflected horizontally
From the Tirst mirror to the second, which throws il vertie
cally upwards. [t pagses through aslatinthe top of the mirrar
housing, through a corresponding slot in the base of the filin
drum houwsing and so reaches the fiim attached 1o the drum.
Distances have been so calculated that the point where the
heam reaches the film is also the point where it comes to a
focus, iving a sharp momentary image which is permancnt-
Iy recorded by the |ight—scnsitive emulsion of the film.

2 As soon as an exposure has been completed, the frame

carrying the two mirrors is moved a short step towards the
rear of the machine by the mirror bar, in anticipation of the
next exposure. ‘The length of the step is governed by the
width of the character or space; how Lhis movement is
accurately  measured and  transmitted is described in
Section 10,00.00.

As the mirror-assembly moves i.hmugh a succession of
positions, the light travels a progressively longer path ta
a point further down the first mirror, across a progressively
shorter path to the sccend mirror and up a progressively
fongier path to the film. The geometry of the scheme shows
that the iotal length of the three paths remains constant,

Comsequently, neither sharpness of focus nor degree of
magnification is lost by change af mirror-position. It will
also he seen, on examination, that the distance moved by
the fmage at any step is equal to twice the distance moved
by the mirrors.

larly cxamples of the Mark 4 filmsetter (up to and including
na. 91H48) incorporated two parallel horizontal rails on
which the mirror bracket assembly was carried by four
bushed wheels  one at cach corner. Above and below cach
carrying rail was an additional rail for lateral stahbility. At
the lefi-hand side of the mirror bracket assembly were three
nylon dises, one at cach top corner and one at the foot,
These were pressed against their puide rails by corres-
pundingly placed spring-loaded plungers, mounted in the
assembly and sliding in contact with the two right-hand
guide rails. Later models dispense with both the upper
(guide] rails; the assembly is now carried on two steel balls
m - limited-travel grooves, one (19) being formed in the
upper face of the support bar (11} and the other in the lower
face of the tie bar (1 3). As scen from the front of 1the machine,
the assembly therefore tends to swing clockwise, bringing
anylon guide, adjustable by a screw (22), into contact with
the right-hand face of the lower guide bar {20). These
relative positions are maintained by a spring-loaded nylon
plunger (23] which presses against a guide bar attached 1o
the side cover of the chamber. Risk of the assemb'ly rising is

countered by spring-loaded nylon plungers retained in the

housings (15) by the screws (14): these phingers bear down

" on the upper face of the tie bar.
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0%9.14.00 Optical Test Rig

The optical test rig is used for viewing the projected image
when checking the optical system. It consists ol a slotted
base plate with two locating pins on its under suriace, and
corresponding hand-grips on its upper surface. The slo
corresponds with the aperture in the basc of the film drum
housing, and the locating pins cnsure precise positioning
on the machine. Mounted on the base plate is a translucent
screen on which iserched a 12 pt scale graduated in half-ems
from 0 to G0ems, ar, tor Cicero, 0 Lo 56. The lower (frosted)
surtace of the screen is in exactly the same position (i.¢. the
same fvcal planc) as the emulsion surface of the [ilm when
on the drum. The zero position on the scale is the position
from which normal prejection commences (the end of the
ling), and, provided the mirror bar micrometer stop s
adjusted according to the directions given in 10.18.06, no
other adjustment is required. '

To assist accurate adjustment, the special sighting lens
(supplied), shauld always be used with the optical test rig
For making the final line-up of character with any requ'ired
setting of the mirror bar, first perforate the paper ribbon to
address the roman capital H. Next, mount the rig on the
machine in place of the film drum housing, with the zcro
veading of the scale to the front of the machine. Then switch
on the constant voltage Lransformer {the main switch on
the lower control panel) and position the control switch at
LAMP. With air on, turn the machine by hand, to project
the H. Place the sighting lens over the glass screen above the
character, and adjust the focus of this lens Lo suit yoursight,
Ensure that the mirror bar is returned by hand to its line-
starting position.

The projected image of any other character can be examined
in the same way.

19.15.00 Optical sysiem maintenance

It is imperative thal all optical surfaces be kept free from
dust and {inger marks. The prism-box door should not he
opened unless it is absolutely nccessary to do so, and the
dust cover on the mirror box should always be swung into
position immediately, when the film drum housing is taken
(rom the machine. Dust can best be removed with the special
camel-hair brush supplied; if finger marks are found on
any of the optical surfaces, they should be removed by
careful polishing with a clean ‘Selvyt’ cloth.

Every morning, inspect the mirrors, lens, prisms and optical
flat for dust etc., and gently remove any such deposit with
the special brush. To remave grease spols, ust sparingly a
high-grade lens-cleaning fluid e.g. alcohol, but this should
seldom be necessary if all excess oil is regularly wiped from
the bridge mechanism and adjacent parts.
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lvery week, remove and clean the condenser lens with the
special vamel-hair brush and a “Sclvyt” cloth only. Re-
posttion the projection lamp housing, using the meter and
optical test rig as described in 08.04.06 10, 08.04.12-16 and
09, 14.00. Clean all the other optical surfaces, except the
mirrors, with cleaning fluid used sparingly to remove any
atmospheric haze.

A specially shaped tool is provided for wiping the first-
surface mirrors with the ‘Selvyt” coth, and this should be
done with the gredlest care and only when the need is
apparent. In exireme cases, remave the mirrors (18.07.06A)
tor washing in pl.ml warm water only, with every precau
tion against seratching, As the reflecting surfaces have no
protection, the cleaning process will accelerate their very
gradual loss of reflecting power, which can only be remedied
hy replacement.

Whenever any part ol the optical system has been disturbed,
it should be tested with a light meter (08.04.06- 10 and
08.01.12 16) before work is resumed.

09.16.00 Optical faults and remedies

I the image appears out of focus, check the designations
and seatings of the focusing bars. Examine the optical
system for grease or linger-marks,

2 IF a white spot is repeated in the same character, use an

inspection glass to check its film matrix for dust or il spols.

IF characters in a certain position in every line are unevenly
exposed, verify that there is no dust or eil on the mirrors.

I there is @ density-drop of the images, examine the optical
system for dust ete., make sure the projection-ldmp housing
is adjusted for maximum illumination (08.03.02), and con-
firm that the contact in the lamp holder is clean. If necessary,
change the projection lamp. Be quile certain that the trans
parent cover of the matrix casc is clean.

Il the image is blurred, and characters overlap in conse-
quence, check the scatings ol the focusing bars, project
the image on w the optical test rig screen and check it for
locus. Check the [ilm matrix.case V seatings.

Lamp cfficiency. After taking any of the actions described
above, check the lamp efficiency with a photometer
[118.04.[}'3 l.‘l('.}_
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10.01.00 General

As was mentioned {01.02.10), the successive positions of
images ina line of filmsel matler arc arranged by a travelling
pir o mirrors (see also 09.13.02) which normally move
alter every exposure, and after every non-exposure that
represents a space. To achicve a justificd line, therefore,
calls lor very precisely rationed movements, These must
agree with the number of units of’ set allocated 1o cach
character or lixed space and with the units and fiftcenths of
units that constitute a justified space in every line, with due
allowance for the set-size of the Tace being used.

02 With this summary of our total mirror-bar-feed require-
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ments in view, we can trace the means by which each

" demand is met. 1t will be seen that different routes must be

followed until all meet al the point just prior to where the
unit-allocation has to be converted, by consideration of the
set-size, Lo a measurement. Our descriptions, therelore, will
follow these converpent paths, and we will deal with their
individual adjustments, before examining the course
common to all of them. This will also hélp to make clficient
and convenient use of the illustrations.

10.02.00 Unit feed

1t was pointed out (06.09.03) that Unit Shift provides for a
given position of the matrix jaws (and therefore of the unit
rack) to select either af two rows of matrices, As a general
rule, cvery row conlaing characters of the same unit-value;
exeeptions are the occasional ‘stray’ characters that cannot
he accommodated in their Ingica_] positions, and special
provision is made by a supplementary signal for progressing
the mirrors proportionally to the needs of these characters.
Fffeet is given to the principle hy rhe distance, measured
from a zero point, at which the unit rack (7) is halted (simul-
tancously with the film matrix) prior Lo an exposure being
made. '

This movement of the rack turns a spur gear (6] on a I'uyshaf't
(12) at the right—Hand side of the machine, and so revolves
a helical gear wheel (2) at its rearward end. This, therefore,
turps either clockwise or ceunter-clackwise as the rack is
advanced or withdrawn by the matrix jaws (10). When
positioned, the unit rack is securcly held by the spring-
loaded locking pin (9) carried down by the matrix case

. holder lever, so that the tip of the pin engages hetween two

teeth on the upper Face of the rack. This condition is
maintained while the unit drive anvil (10.02.08) is position-
¢d, the required amount of feed is measured by the descent
of the sclector on to it, and the anvil subsequently moved
aside. The locking pin is then lifted by the matrix case
halder lever in readiness [ur a new allocation of character-

width,
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Meshing with the first helical gear is a second, mounted on
avertical shaft 3) to the left of the layshaft. This second gear
is provided with a key so that it turns the selector assembly
{03.17.041) which is, nevertheless, free to shde up and dowin
under the control of the yoke (39 embracing the flanged
sleeve (38).

The yoke receives its motion from the camshalt. The rear
most cam rocks the unit drive cam lever (14), the top of
which is normally attached Lo a pair of vertically swinging
plates (15) by a latch {17) shaped like a broad inverted U
When no unit-feed is required, as, for example, during
justification or for double-exposure, an air signal (12.19.07)
operates a piston o move a trip finger (18); this lifts the
latch oul of contact with the cam lever which continues to
rock without effect untif the link up is re-established by
cessation of the signal. Meanwhile, the plates are stabilised
by the tension springs attached to the plates (10).

5 In case any accidental obstruetion or malfunction should

interfere with the free working of the unit selector mech-
anism, a safety device is placed between it and the swinging
plates that convey the motion. This device takes the form
of a spring box (20) which (in the iliustrations, showing the
mechanism from the rear) gives a posilive thrust from right
to left, by the right-hand end of the hox pressing on the end
of the rod (29); damage is unlikely to occur during this
stroke. On the return stroke, the box moves Lo the right.
pressing the spring against the abutment at the end of the
rod. If the rad is free to move, it also travels to the right, but,
if il is prevented, the spring is compressed. The guide (31)
at the left-hand ¢nd of the box carries a pin (33) which, as
it is moved ta the right, trips a small bell crank or trigger
(32) mounted on the rod, to allow a spring-loaded plunger
(30) to travel to the right, relatively to the spring box.
Further motion of the spring box (the main :%pring heing
still more compressed) brings the plunger into contact with
a plare (22) which, in turn operates the air valve (24} in 4
fixed housing. This releascs conslant air to switch off the
current w the electric motor (14.08.04). When the cause of
the trouble has been rectified, the air valve is reset by
finger-pressure on the extecnsion of its spindle, and the

trip gear by pulling back the plunger and re-engaging the
bell-crank trip by the use of a small screwdriver blade,

By these means, up-and-down movement is given 1o the
lett-hand arm (still as scen (rom the rear) of the unit drive
operating yoke (35), the duty of which is to raise and lower
the sclector operating sleeve (38) by a fixed amount; the
illustration shows the components in.the UP position, i.e.
at rest. Note that this sleeve floats on, and is not attached to,
the leed shaft (36), which has scope for considerable end-
wise movement, but is required to turn very slightly also.
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7 Secured tathe feed shaftisa feed yoke (37) which (10002.03)

cribraces the top of the selecior .I'i:-;:‘.mhl:," and, in this
condition, supporls it, being itsell held up by the operating

sleeve.

As the operating _yukv (35) turns counter clockwise, the
downward travel of the operating sleeve is such that the
Tolower”, a horizontal projection from il, comes to rest a
short distance above an anvil (39). The interval is slightly
greater than the thickness ol a 'selector ring. The anglt:
through which the selector assembly has been turned by
thie unit rack (10.02.02 3} is such that the lug, representing
the number of units sllocated to the selected row in the
matrix case, is positioned vertically over the anvil. I, now
that they are unsupporied, the feed yoke and selector
assembly do not naturally fall Gl the lug rests on the anvil,
they are lowered by pressure of the follower on the lug.
Note that the amount ol the fall has been determined by the
position ol the lup in the assembled selectors - that is, by
the umit-value of the row in the matrix case. The importance

of this is that the feed shaft {36) has descended an equal
amonnt (1002100,

Continued rotation of the cani now gives positive motion
to turn the operating yoke [ 39 clockwise, raising the driving
sleeve the full distance back to its rest position and return-
myg the selector assembly, flanged sleeve, feed yoke and
feed shalt onty through tie distance they previosty fell 1t will
now he recognised thart, i there are (say] two rows of
malvices of cqu;ll unit value in the matrix -case. and the
unit rack consequently advances by twao different amounts,
the fact that there are two lugs on the same fevel (e, a double
g} in the selector assembly results in an identical amount
of Lall and rise Tor the feed shaflt in eacly case. Similarly, a
triple lug selector serves three equal-value rows of matrices.

In the lower part of the gearbox it will be seen that the feed
shaft carries a feed rack (51). By means of a bell crank
(10.04.04) the shaft can be rotated through a few degrees so
that the rack is swung into mesh with, or carried clear of, a
gear (47) mounted on the differential shaft (49); this lies
parallel with the camshalt and passes to the rear of the
gearhox. While the feed shaft is at rest in the raised position
and while it is being lowered, its rotational angle is such as
to keep the feed rack disengaged; during this period, a'lock
rack (48] secures the gear. Before the feed shatt is raised, it is
automatically turned so that the feed rack is engaged and
the same mechanism disengages the lock rack. This turning
is nat sufficient to disturb the interaction ot the yoke (37)

and {langed sleeve (38). L‘unsEqdc'mly, the measured rise of

the feed shaft gives the pinion and differential shaft an

amount ol rotation that is propartional te the unit-value of
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the character concerned. The effect of this turning of the

‘dilferential shaft is described in 10.15.00

10.03.00 Unit feed adjustments

LOCKING PIN BEARINGS. Although the pin must slide
frecly inits bearings, it must not have any side-shake. Hold
the unit drive latch out of engagement hy inserting the
wooden wedge {supplied) and adjust Ely tightening the nut
() which draws together the split conical base of the bearing
bush {B) and the split conical sleeve (6] at its head, therehy
causing the bush to contract. If the nut is accidentally over-
tightened. slacken it back and tap it lightly on top with a
piece of wood or soft metal; then retighten it, but not so far
as previously. Never leave the nut oflf its seating

LOCKING PIN - TRAVEL. When the matrix case holder
lever is at the top of its stroke, the tip of the locking pin
should be % in (1-5mm) clear of the upper side ot the unit
rack. Turn the camshafts to 907 and press in the unit rack to
present a plane face to the locking pin; using two spanners
ta avoid turning the pin, slacken off the lock nut and adjust-
ing nul (1) at the head of the pin until its tip rests on the rack.
Advance the adjusting nut to make contact with the abut-
ment piece (3) and then tighten it exactly one-and-a-haif
turus more, belore securing it with the lock nut, again
using two spanners.

Before attempting any adjustment of the unit feed, isvlate
the gearbox from the cam lever by removing the spring box
complele with its mechanism; it can be lifted out aficr the
pin in the yoke at each end has been withdrawn (sce
illustration 10.04.04). Also disconnect the feed and lock
rack operating rod by removing the pin in the yoke attach-
ing it to the adjustable extension of the operating bar.
Swing the rod forwards to clear the yoke.

CAM LEVER LATCH. As a preliminary Lo correcting any of
the four following adjustments, slacken back the adjusting
screw (13), which must be corrected finally (10.03.07).
When the latch is in the raised position, with the swinging
plates inwards, it must abut solidly against the end of the
finger (10), with no tendency for the latter to torce the
latch downwards. To correct, see that the plug on top ol the
unit drive control box, which limits the rotation of the
finger, is projecting upwards approximately o in [14mm),
hut vary this measurement as may be required to give a
positive stop to the latch. Tighten the lock nut, and cheek.
The clearance between the foot of the raised latch and the
cam lever when in its outward position should be |} in
(1-5mm). To adjust. actuate the trip finger by giving the
ABC signal and turn the camshafts to 230°. After slackening
its lock nut, turn the screw (16); this will vary the horizontal
distance between the fulerum-points of the trip finger (10}
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and the dateh (1) thus varying the heighl o which the
latch is lifted. Remember 1o retighten the lock nut. Adjusi-
ments 100306 B will now be NECeSsary, ast he rest position
ol the swinging plates (17) has been altered.

The limiting inward posilion ol the cam lever relatively Lo
the swinging plates must now be adjusied. With the cam-
shalte ar 165", slacken the lock nut and turn the screw {14)
so that there is a clearance ol 0-002in (0-0%5 mm}) between its
tip and the abutment pad (15] tacing it. Retighten the lock
nut and re-check the adjusiment.

Ta ensure that the lateh, when lowered, (its :m-ugly over the
top of the cam lever, see that the screw (13 makes only
light comtact with its abutment pad (12); although the
plunger in the top of the cam lever is spring-loaded, the
small clearance at the end of screw (14) allows no margin

fur crror.

/

a quaii{'i.cd engineer, for whom the following information
is given.

It any further adjustment to the unit drive is required,
the uperative is recommended to obtain the services of

I VALVE-QOPHRATING PLATE (see illustrations in Sub-

Section 10.02.00). There should be a minimum clearance
hetween the plate (22} and the end of the valve (24); this
can be verified manually with the parts in position, but, if
adjustment is needed, the sub-assembly should first he
removed. To do this, detach the two air pipes from the
valve box and then take out the two hexagon-headed screws
sccuring the mechanism to the support bracker bridge (26).

With the plate resting against its stop, slide the valve bux
(23) into the appropriate position after slackening its
retaining screws. With the adjustment made, netighten
these screws and replace the mechanism in the reverse
order of remaoval.

DRIVING SLEEVE — UPPER POSITION.” Adjustment of
the unit drive rod (25) is responsiblc for the position of
the driving sleeve when raised — Le. with the cam lever
inwards (camshafts at 165°), When correct, this gives a
clearance of 0-004 in - 0-007 in (0-10mm — 0- 18 mm) between
the wop of the selector yoke (28) and the base of the stap

block (27); to rectity, first check that the adjustments
detailed in 10.03.05-6-7 are correct. Then use an Allen key
to slacken the screw holding the trigger block to the rod,
and ease off the lefi-hand-threaded lock nut (26). Turn the
rod with a tommy pin to give the required clearance above
the selector yoke. Retighten the lock nut, check that the
clearance has been kept, and then examine the effect of the
alteration on the lowered position of the sleeve

paragraph.

see next
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- DRIVING STEEVE - LOWER POSITION." When correct-
ly adjusted, this hes a clearance of 0:006m - 0:001 L in
(0-15min - 0-28 mm) above a selector lug resting on the anvil
(33). Wthe gap is too wide, the stroke of the longer arm ol the
operating yoke (21) must be increased by proportionate
reduction in the cffective length of the shorter arm, and
vice versa. To eflect this, first check that the adjustments
detailed in 10.03.04 3 6 are correct; then remove the unil
selector assembly (31}, slacken the two securing screws (23)
and turn the adjusting screw (22) as required to achieve a
clearance of 0-104in 0-109in (2-34mm 277 mum)
between the anvil and the vperating sleeve; gauge 21020A
gives this measurement. As this alteration will also affect
the angle of the rod (25), the adjustments detailed in both
paragraphs 10.03.08 and 9 must be repeated alternately
until both are simultanecusly complying with requirements.
After a final check, attend w the trigger and its block (21).

TRIGGER (see illustrations 10.02.05). This must operate
the air release for stapping the machine it any mishap
should cause the gap between the lowered follower (29)
and the anvil (33} to be increased to 0-186in (472 mm), but
itshould not vperate if the gap isless then 0-176 in {437 mm);
gauge 256101 gives these measurements. First remove the
three selector assemblies and disconnect the actualing lever
of the gearbox feed- and lock-mechanism, with the lock
racks engaged. After slackening its Allen screws, slide the
trigger block (21} into approximately its correct posilion,
and resecure il. Accurate adjustment of the point at which
the trigger (32) is released can be obtained by varying the
position of the pinch nuts on each side of the plunger
washer.

10.04.00 Unit feed, feed rack and lock rack — described

Mention has already been made of the alternate applications
ol feed- and lock-racks to control the unit-feed pinion on the

differential shaft (49) (10.02.10). Tt will be noted that this

shaft carries also two other gears (42 and 39); these contri-
hute the proportions of feed for coarse and fine justifica-
tions, as described in 10.06.00 and 10.08.00. Each of the
three gears is progressed by a feed-rack and held stationary
at other times by a lock-rack. All six racks are moved
simultaneously towards the engaged and disengaged
positions respectively by the same group of mechanism,

"This procedure also applies in principle to the adjustment of the
corresponding parts of the fine justification mechanism.
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As the eperative stands at the right hand side of the film-
setter, he can look into the upper part of the gearbox. In the
foregronnd are the three vertical shalts carrying the sclector
assemblics, the unit assembly (7) being the one on the right.
Behind, and stagpered, are the three feed shalts, each with
4 long countersunk key (15) and the tightly secured yoke
{0) above the free-sliding selector operating sleeve (2.
Shaft and key are a stiding it in the pivol-hole of'a 2-armed
bell crank (24) which gives the shaft its rotary motion. The
vight arm ol the bell crank supports the anvil (10.02.08)
which is thus carried out of reach of the selector lugs when
they are being positioned, to avoid obstruction.

Behind the feed rack hpumling shaft is the shaft carrying,
nearer its foot, the lock rack {32) and, at its head, a firmly
attached lever which pravides the rotary maotion.

.04 Timed power for actuating the bell cranks is provided by

the cams (44) at the front end of the camshafts, and the
motion is transferred in two stages to the other side of the
machine. A connecting rod (46), ball-jointed at both ends,
links the top of the cam lever to a short intermediate lever
which, through the aperating rod {19), gives push-and pull
tv a yoke. It will be seen how this operates the upper
actuating lever (26), its shaft (28) and (pinned to the foot of
the shalt) the lower actuating lever (27). Through this train,
endwise movement is given Lo a bar connected to one arm
ol'cach ol two beli cranks (30 and 18). The nearer crank (30)

as seen lrom the right-hand side of the imachine s
located by key on the coarse justification (eed shaft;
through another arm, il transmits the movement to the bell
cranks {25 and 24) which turn the fine justification and unit
feed shalts respectively. Similarly, the further crank (18)
gives rotary motion to the shafts of the line justification and
unit lock racks respectively, When the har (31) moves
towards the centre of the machine, all the bell cranks turn
clockwise, hl'in'ging the anvils into the orbits of the selector
lugs during the downward stroke of the feed shafts (with
their feed racks disengaged), and swinging the lock racks
into engagement.

Tu sumimarise the co-ordinaled movements, a timing dia-
gram can be hcip['ui. Starting at 5%, the matrix jaws move
the matrix case and the unit rack to the positions needed for
cxpasure of the next character; the action is completed at
105" AL 154" the locking pin starts to descend, hecoming
fully scated in the top of the unit rack at 172°. Meanwhile,
at 1607, the anvil has started to move inlo its operative

position, which il reaches at 186", Operated by the same

“mechanism as the anvil, and therefore simultaneously with

it, the unit feed rack in the gearbox is carried out of mesh
wilh its gear wheel, and the lock rack is engaged instead, so
that the feed shaft and rack can descend freely in prepar-

aion for their rising leed stroke. Al 276%, the anvil starts
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to swing clear of the seleclor assem bly, whilc the feed rack
is being remeshed with its gear and the lock rack is dis
engaged. At 306° | Fracnnmll\, before the feed rack becomes
fully engaged at 311°), the feed shaft and rack start the
ascenl which torms the feed for the mirror har Note that
the !()rkmg pint which has been holding the unit rack since
L72%, starts Lo release it or iy at 35 % - just in time Tor its new
pnsitiuning tr start at 5%; the lucking pin reaches its
uppermost (rest} point at 10°,

To prevent uncontroiled reversing of the unit feed gcar
wheel while the rack functions arc being changed, it is
provided with a pawl, lightly spring-lnaded, which bears
against ils tecth at all times. Similar pawls salcguard the
coarse and fine justitication gears.

10.05.00 Unit feed, feed rack and lock rack -
adjustments
It any adjustment is required to the positioning of the
unit feed anvil or the unir feed or lock rack (the oper-
ation of the justification components peing satisfactory), the
operative is advised to obtain the services of a qualified
engincer, as it will be necessary to detach the whole gearbox
and carry out the work on the bench. Full details of the
procedure are given in 18.08.03E-7E.
If the justification feed and/or lock racks are also
affecred in the same way as those of the unit feed, also
refer to 18.08.03E-7E.

10.06.00 Justification

When the keyboard operator came to the end of a line, the
width of the justilied spaces was calculated, and signals,
saying how many steps of coarse justification and how many
of fine were needed for each space, were punched into the
paper ribbon. Because of the reversal of the ribhon, these
signa]s arrive at the filmsetter immediately befure those for
the characters of the line. The constituents of the space are
therefore built up in advance of requirements and remain
‘on tap’ for use whenever a justified space is required until
the exposure of the line is completed, when fresh justifica-
tion will be needed for the next line.

It will probably clarify the chain of events if' we follow an
actual cxample. Supposing that the line requires seven steps
of coarse justification and twelve of fine justification to
construct each of its spaces; the kevhoard aperator will

Justification Keyboard Perforations
Coarse 7, UPI'ER 7 T Gl
Fine 12, LOWER ABC 12
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first tap the '/ key on the upper justification row and then
the 12 on both tie upper and lower rows. The perforations for
coarse justification are Aand Cand they will be accompanied
by the 7 peripration, to form the first signal tapped. For
tine justilication, the perforations are B and C, so that the
second  signal consists of perforations A,4,C, and i2.
Section 12.17.02 3 explaing how the A, B and € air streams
interact, but the result is that the AC combination raiscs
one aiv pin (4}, and the 8C combination raises another.
(Remember that it is the full ARC /2 signal that reaches the
lilmsetter first)

Each of these pins rocks a small bell-crank, the sccond arm
af which presses forward a justification rack lever arm (11,
lightly spring-loaded for return when the signal-air is
released. The head of a rod (14) projecting upwards from
cach arm is thus brought into engagement with a recess in
the matrix case holder lever (16) when in its downward
position: as this Jever rises, it therefore ifts the rods and
vauses the rack levers to turn on their pivots.

Above the lower jaw al the rack lever {5) lies the coarse
justilication raclk, normally held down by the upper jaw (so
that the security teeth on s under-face — not the operating
teeth  are anchared by a fixed centring tooth [7)), but now
raised by the lever, Similarly, the fine justilication rack is
raised by an adjoining lever. The fugs at the ends of the
racks have thus been brought up tora level at which they
are eaugtht between, and can be re-located by, the matrix
Jaws. These respond to the signal 12 and therefore carry
both the racks to the corresponding position. At the
cessalion ol the signal, a pair of small coil springs ensure
reversal ol the two levers; thus both racks are lowered to
rest on the centring tooth, where their security racks hold
them firmly in position,

The ABC :»'ig;:m] s also vesponsible for cortrolling other
machine-functions essential w the starting of a fresh line.
These are discussed in 11.00.00 and 12.18.02.

In the example (10006.02) being investigated, the next signal
to arrive is AC7. As belore, the AC operates Lhe air pin (4)
which cventually brings the head of the coarse _justii"icatmn
rack afone into the path of the matrix jaws. These are
positioned by the signal 7, and the location of this rack is
established in the same way as before.

Operatives who ave had experience ol ”Monotype’ Compo-
sition Casters will be familiar with the steps of 0-0075in
s 0-0005in Tor coarse and fine justification respectively.
These measurements do not apply in the case of “Mono-
photo” Mark 4 Tilmsctters, Mechanical details have been
simplificd by “Proportional Justification” - thal is, by the
use ol steps which are proportional ta the set of the face
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being exposed. Every character has been designed with a
certain number of units to indicate its width relative w its
height; the steps of the coarse justificdlion are, accordingly,
of one unit cach  one ynit of the sei of the fuce. The steps of
the fine justification are cach one-filteenth of the same unil,
so that the same relationship exists between coarse and fine
as in hot-meral working. The description is continued in
10.08.00 [fine) and 10.10.00 {coarsc).

10.07.00 Justification — adjustments
(Sce illustration 10.06.03)

BRTI. CRANKS. If the sctting is correct, the rod (14) clears
the inner face of Lhe slot in the matrix case holder lever {1 6|
by g in (0-4 mm) when the air pin (4) is raised and the lever
at the bottom of its travel (i.e. between 220° and 320°). In
this dircction, the displacement of the rod is governed by
the aburment screw (3). To adjust. perforate and transmis
the signal AC (for the coarse justificarian), slacken the lock
nut (1), re-set the abutment screw o give the required
clearance, and retighten the lock nut. Check that the
accuracy of the selling has been held. When both ajr pin
and matrix case holder lever are down, the stop screw (2)
should preserve the same clearance between the rod and
the plate (15) at the open end of the slot. The lock nut and
screw should be treated in the same way. Repeat the
operation for fine justification, using the signal BC

LIFTING RODS. The matrix casc holder lever (16) will
break the lifting rod (14) if this is too short, attémpting Lo
raisc cither of the justification racks too high. On the other
hand, if' the rod is too long, the rack will still be held by the
centring looth {7) when it should be mobile, at the disposal
of the matrix jaws, To avoid accident during the adjust-
ment, uncouple the air tower hook, cngage the taps of the
lifting ruds and turn the machine by hand. If all is in order,
at 15 {i.e. with the matrix case holder lever fully up and
the matrix jaws almost fully open), the racks, pressed 1o the
right into the 1-1 position, should have the tops of their
lugs approximately twao-thirds of the way up the faces of
the jaw-extensions. [Inot, slacken the lock serew (13) of the
laulty rod and adjust the rod with a screwdriver. Check
each rod separately (with the other disengaped) by pressing
forward the base of its justification lever (3) to make sure
there is vertical clearance between the head and the plate
(15) on the matrix case holder lever. If necessary, re-adjust
ta obtain this clearance.

10.08.00 Fine justification (continued from 10.06.07)

In its advances and withdrawals, the fine justification rack
{7) rotates a spur wheel {6} mounted on a tubular shaft
which encloses most of the layshaft operating the unit
sclector, The tubular shaft carries, at its rear end, a helical
gear (3] driving a vertical shaft with a long key. On this
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10.12.00 Engagement ol leed and Tock racks

!i This sub-seetion is intended lor the guidance of qualitied
engineers, and is to be read in conjunction with 10.09.00

and 101100

GENERAL FAULT OF FEED AND LOCK RACKS. In
B correct timing of the rack-operation can only be due to
abnoarmal play somewhere in the frain of motion from rhe
camshall, giving rise to lost motion. Checlke all the following
points, feeling for excessive (reedom which will entail re-
newal: Ball-and-socket joints at the top of the cam lever [11)
anddat the right-hand end ol'the L'Lll'll'll_'('iil'l‘u rod (10). Fulcrum
screw {8) on which the intermediate lever (9) pivols. Screw
uniting the intermediate lever with the operating rod (7).
Yoke pin (6) between this rod and the adjustable extension
(5) of the actuating lever. Pins and lock screw securing the
actuating levers to their shaft (2). Shalt bearings. Pin (1)
linking the lower actuating lever to the connecting bar [4).

I Correct positioning of the rack-operating mechanism at
the start of the cam lever's operating stroke is dependent
on the proper adjustment of the hexagonal 'coimecting rod
(1) and the operating rod (7). The connecting rod las a left-
hand threaded lock nut at its inner end; Lhe length of this
rod controls the posiiion of all the racks, and it should be
adjusted, if necessary, with the feed racks fully engaged, Lo
give a minimum clearance between them and their gear
wheels. Additional adjustment is provided, if required, by
the operating rod which is joined to its voke at the right
hand end by an adjustable coupling; the right-hand lock
nut has a left-hand thread. ; ' i

I "The adjustable extension (5) has a right-hand-threaded
lock nut; as this controls the length of stroke given to all
the feed- and lock-racks, it should be carefully adjusted, it
necessary, afier the gearbox has been re-attached. With the
camshalts at 2007, give minimum clearance (as [or the feed
racks) between the lock racks and their gear wheels. After
making any change to this adjustment, recheck the previous
adjustment, as the two work in c(m.juﬁction with each other.

10.13.00 Inserting a justiflied space

When a justilied space is required, the § perforation s
punchied in the paper ribbon. It has to control the simul-
fanceus -..'mpinvmcm. ol the coarse and line constituents,
represented  as we have seen - by the rotational pusition of
the respective selector assemblices,

From the air tower, S air comes in 2 direct line to raise an air
pin (1) situated between those for raising the coarse and fine
Justitication wedges. Its action is similar in turning a bell
crank (3} to position a rod so that its head can receive lift
from the matrix-case holder lever (2), but the mechanism
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at the foot of the rod is different. Straight lift is given to the
‘free’ end of the shifter lever (5), the centre of which carries
a tubular spring ahutment (23), lifting the bases of two con
centric springs {24 and 25). The outer spring, beating
against the fixed projection of the locking pin stand will
return the mechanism when the matrix-case holder lever
descends again. The inner spring exerts upward pressure on
its upper abutment (a sliding fit in the locking pin stand)
and so, through the nui at the top, lifts the space bar shifter
{0). Passing through its lower end is the space bar (7), locked
in this position until now it is free 1o travel lengt hwise,
At every camshaft revolution, the space bar cam lever is
rocked from right to lett. At its upper end, a spring box (21]
links it to the lefi-hand end of the space bar which is there-
lore drawn to the left (when free) by the cam action trans
mitted through the spring, and positively returned to the
locked position. When the space bar is locked, the spring
box ahsarbs the cam lever motion. The bar is transfixed by a
pin (8) which passes between the twin-yoked arms of the
operating lever (9). Through a shaft (11), movement of this
lever is conveved to an intermediate lever (12) zand connect-
ing rod (13} i0 a camshaft (15). OQutward movement of the
space bar thereby rofates the cam [16) counter clockwise,
releasing the shorter arm of the latch (17) which [alls.

The latch is mounted on a pair of swinging plates (18). As
these are now secured by the latch to the justification drive
cam lever (19), they provide the power for operating the
justification mechanism in the same way as the neighbour-
ing plates provide power for the unil mechanism (10.02.05-
10.05.02). But it must be remembered that, whereas the air-
controlled latch for the unit selector assembly is generally
engaged, the mechanically controlled latch for the justifica-
tion sclector assembly is generally disengaged.

10.14.00 Space-system adjustment (See illustrations in
previous sub-seetion)

BELL. CRANK. This is adjusted in the same way as the
justification bell cranks, 10,07.01.

LIFTING ROD. When the matrix case holder lever (2) is
fully down and the central lifting rod engaged, there should
be a slight clearance below its head; it is held down by the
action of the outer spring (25) through the lower abutment
and shifter lever. A very slight manual lift {abour 0-005in,
0-15mm) should be possible before the additional effect of
the inner spring is felt. If not, slacken the lock screw and
turn the head of the rod with a screwdriver until this
condition is obtained. Then retighten the lock screw. This
will establish the correct relationship between the shifter
and the space bar.

SPRING BOX. As the clockwise movement of the cam lever
gives a pasitive return to the space bar, the correct length
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of the connection between the two is essential to avoid
damage. A correct selting can be ver ified by rotating the
driving pin in the yoke, when the lever is in its clockwise
positinn, and finding out whether it can turn freely. If it
binds, slacken the lock nut on the p]unbcr (22} and turn the
camshaft to carry the lever outwards. The withdrawal of

the spring hox will expose a hole in the plunger which can,
therefore, be turned (right-hand thread) with a tommy pin
to reduce its effective length. Return the cam lever before
alterupting Lo check the result. If the rod is shortened too
much, the shifter will not regularly enter the recess in the
space har, and justified spaces will be scattered about the
text; consequently, accurate adjustment is necessary. Re-
tighten the lock nut.

OPHERATING CAM. When the space bar is locked, the upper
face ol the operating cam (16) should be parallel with the
corresponding cam of the unit drive; if not, it will fail to
give correct disengagement of the latch (17). Access to its
adjustment is oblained by disconnecting the four latch
springs, reached from the rear of the machine. Behind them
the vperative will see the hexagonal connecting rod (1 3)
which is serewed into its connecting yokes by a right-hand
thread at the upper [ar outer) end and by a left hand thread
at the other, Slacken off the lock nuts and turn the rod as
required fo restore the corvect angle of the cam. Cheek atier
retightening the lock nuts, and reconnect the spr ings. When
this adjustment has been made, check that the setlings of
the justilication latch and main drive to the pearbox arce
still carrect.

JUSTIFICATION DRIVE CAM LEVER 1LATCH - ADJUST
MENTS. Except that the space trip finger will be already
disengaged, the three adjustments affecting the latch are
varvied out in the same way as those of the unit drive cam
lever latch {][1[! 3.05-07).

10.15.00 Gearbox

The three vertical feed shalts, representing (left ta right in
the illustration 10.04.02) coarse justiflication, {ine justifica-
tion and unit feeds, have - as we have seen - provided
individual motions to three pinions on the gearbox shaft.
The rack-motion resulting from each washer of the unit-
sclector assembly is proportional to one unit of set. The
same applies to the coarse justitication Teed rack. But equal
movement of the ine justification feed rack is required to
represent only one fifteenth of @ unit, so that means must be
provided ol obtaining a 15:1 ratio of reduction for this feed.
The treatment of the three feeds must be examined [irst
separately and then together, to understand how they give
(still in terms of units of set) motion for a character width, a
justificd space from the two justification-feeds simul-

taneously, or a justified space combined with character--
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width. The latter provision, "combined spacing’, results in
economies in paper ribbon and in the filmsetter's running
time, of some 169,

First natice that the coarse Justification gear wheel C, the
fine justification gear wheel F and the unit gear wheel U are
all carried on bushes floating on the gear shaft. The only

wheel in the gearbox attached to the shaft is E which pives
it the combined cffects of any ar all of the three in}mts.
Constructionally, note alsa that the planct units consist {in
cach case) of a shert shaft, with a pinicn at each end, carried
in bearings which, for our purposes, may be treated as
though integral with the gear wheels F and U; the shafrs
pass through apertures in these gear wheels and counter
weights are provided for balance. In each case, let us
consider a feed of 6 teeth from the driving rack.

A feed of 6 teeth turns gear U through 4,/ of arevolution
(C as seen from the rear, thus carrying the axis of the planct
gears B D through a displacement of i, of a revalution 5
Note that if B D were unable W rotate about their own axis,
the teeth of D (being meshed with gear E) would cause E also
to rotate ' of a revolution (). But, wiLh }:car A being fixed,
Bwillrall T round A and thus rotate 1;, x m 8 ofa revolution
() about its own axis. (The condition is comparable with U
being fixed and A turning ) so that B is rotated (4 3) This
rolation nI B —and consequently of D - will tend to drive If

16X 3% %35 - 95 of a revolution ). However, we' have
already seen that the planet gear D has been displaced |, of
a revolution mund E, so that the net angular movement

of T will be {5 C— 350 =4 vf a revolution 5.

Dealing now with the coarse justiﬁca*inn feed at gear C, a
G-taoth teed will turn it through & - {5 of a revolution (3,
and gear K is turned similarly. Becau:.t. both the gears F and
U arc held by their teed racks, the train of motion through
K, G, 1, J, A, B, Dand E s simply a matter for multiplication
and division of the driving and driven teeth - [ -
(Gex48x 284y L of a revolution( . That is to say, feed
to the coarsc Justiﬁcation produces the same cffect as the
same amount of feed to the unit mechanism.

Examination of the fine justification feed to gear F is a little
more involved, but the principles employed for the unit-
feed can again be applied. Here, as with the coarse justifica-
tion, lhe gear F has 90 teeth, so that a 6-tooth feed gives it
o 1is revolution ( ». Assuming, first, that the planet gear
GH is'locked on ltw own axis, then this turning of F would
cause ] also ta rotate 1= of a revolution (. But, since we are
treating K as fixed, G will roll () round it and thus rotate on
its uwn axis 1]5 = 15 3 of a revolution ( (3. This rotation will
tend to drive J 5 < 9§ % 35 =% of a revolution 2. At the
mme time, the plarel &,Lar “has heen carried round J (by F)
s of a Ievulutlon Ch Theref‘ore the net motion imparted to

Jis = C—% O)- 7s%1e revolution (3, which is also the
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molion ol A, As the gear U is being considered as locked,

the gears A, B, 1 and [ may be treated as a straightforward

double reduction of 35 - 1% 1, so that the angular move-
o 1 ! 1 1 s s o .
ment ol Bwill e s o0 g0 15 0 a2 of arevolution - that

is, the required Iraction ol the outpul resulting from an
eyl feed Lo either the unit or the C_o;!r.ﬂ;:t_iustil‘icm.lun gear.
Pach ol the feeds, Unit and Coarse and Fine justifications,
has been considered inturn, ICis reasonable to su prposet hat,
with suilable introductory mechanism, they could all be
given suceessively to a single character, for combined
spacing. Time and mechanism are both saved by giving the
three feeds [or two onlys according to requirements) simul-
tancously, their cffects being simply added together,
thongh the tracing of such mations in 1ull detail would

conler no advantage.

Alter the exposare has been made, the next character or
space will add its quota of mation, and so on, step by step
until the line is finished. The justification racks will then be
repositioned and other preparations made {or Lthe sucveed
ing line.

10.16.00 Differential shalt — adjustment

Mo pereeptible end play should be allowed in the differen

Pl shalt; anadjustable theost bearing is therelore provided
at its Tarward end. To reset this, slacken the lock not (2)
and turn the adjusting serew (1} clockwise 1o take out any
play. This serew presses the thrust ball (4) against the end of
the shall. causing this to carry the dnit gear wheel B (which
is secured to it by ataper pin) towards the rear. The boss off
this pear wheel abuts against the flange of the rear bearing
of the shatt. After checking that the shaft is still free to turn,
tighten the lock nut and finally check that the adjustment

has been correctly held

1. 17.00 Set gears

The output shali of the gearbox has been given motion
corresponding to the required number of unitsand lifteenths
al Gnits ol set, irrespective of what the set. may be. The
mirror bar, on the other hand, will need to be moved a
specific distance” which is the product of the unit-feed and
the set of the face (01.03.08). Conversion from the unitary
count e actual measurement of distance is eftected by
introducing a gear ratio, variable according, to the set of
the face,

Accardingly. the output shaft, projecting from the rear of
the gearbox, is keyed to carry and drive an interchangeable
set-vhange gear (3). This is one of a number provided o
meet all requirements; in addition to the ranges of 5 1o 163
set in quarter set increments, and (rom 17 _lu 30 set in halt-

“Uhis is hall the distance needed for the mevement of the image

03

A4

A5

Al

.01

.02

sel increments, gears are su pplied (as standard equipment}
for 4 and 4! set, 28, 29 and 30 set.

Twu considerations prevent the arrangement from being
the dircet engagement of two simple gear wheels: a} Pro-
vision must be made lor correct meshing with a variety of
driving wheels (10.17.04). b) The large number of ralios
required 1o be available would necessitate an equal number
of driving wheels, if' no change of driven wheel were
possible (10.17.05].

An intermediate gear wheel (2), having an adjustable axis
position, canveys the motion from the driving gear (3 1o
the driven gear (7). It is mounted on a swinging frame (b)
which van be locked at any suitable angle by the hand-prip
il (8), and the intermediate gear can be posit ioned as
reguired on the arm and held there (though free to revolve)
by Lthe hand-grip nut (1) or, in the case of 28 30 set, by the
lock nut. By this means, it can be brought into correct mesh
with both of the other gears simultancuus]y, irrespective of
their diameters.,

Choice of two ratios is provided by the driven pinion (/)
which, as can he seen, is a double gear. It slides on a keyed
shalt so that it can readily be reversed to bring either of ity
sels of teeth into alignment with the intermediate gear (2).
Protection o Lhis train ol set gears is given by a hinged
cover with a spring latch. When it is closed, two hosses (5),
integral with the cover, serve to hold the driving and driven
gears on to their respective shafts; when it is open, change
of gears is quick and simple as they are stamped with the
scts to which they relate.

10.18.00 ‘Final® drive

Now that the amount of feed, whether for a characrer, a
space, or both at once — an actual distance, and no longer a
propartion - has been determined, it only remains to deliver
it accurately to the mirror bar, so that the succeeding
character can appear In its correct position in the line being
exposed.

The shaft carrying the double gear (8) therefore takes the
drive forward again, into the ‘final’ drive housing, below the
gcarbox, to a helical gear (14) meshing with a corresponding
vertically mounted wheel (2). Note that the horizontal shaft
passes through an oil scal (6) and that it is supported by two
plain bearings (9 & 13) which are themselves housed in a
flanged steel sleeve (11) secured to the gearbox by two
screws (4]; a prub screw steadies the fronl bearing, Rear-
ward movement of the shalt is prevented by contact of its
shoulder against the tlange of the front bearing (13); for
ward movement is prevenled by the single-ball thrust
bearing (153).



03 Carrying atits top the helical gear wheel (2], a short vertical
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shait projects downwards, through an oil seal (18) in the
base ol the pearbox, to provide movement (or the upper
half of the magnetic clutch -~ movement which, as we have
seen, has been carefully caleulated and measured. It turns a
thin horizontal plate of corrugated metal (33), to the outer
edge of which is secured an annular armature. While no
current is lTowing Lo energise the elutceh, the springy nature
of the plate holds the armaiure up against its support (20),
the whole being shiclded by a cover (34).

An extension of the lower part of the gearbox supporls Lthe
remainder of the clutch - the rotor, When switched ON, an
clectric current in the coil surrounding the rotor (22) mag-
netises it so that it draws the armature down (a very small
distance) into close conlact. All rotation of the armature is
thereby transierred 1o the rotor without any possibility of
backlash t}mugh. as a precaution against darﬁagc,_ér{}l'major
ahstruction in a later part of the mechanism will resull in
slipat this junction. The rotor s secured by a retaining
plate, serew and key o another vertical shaft (24). After
passing through a bearing bush, this shaft carries a circular
adjusting nut {26), @ lock nut and the driving pinion (28). It
rests an a single-ball bearing (29).

tmmediately behind the driving pinion (as seen from the
right hand side of the Tilmsetter] is the rack (39) of the
mirror har, backed by a spring-loaded plunger (o keep the
two i close contact, A pair of small ball races maintains the
hovicontal positioning of the rack so that its teeth are
parallel o those of the pinion and meshed throughout

their length, The starting position of the mirror bar (rep-

resenting the end of a line ol text) is at the lont and it is
withdrawn to the rear as exposure of the line proceeds.
Forvend of the rack, @ micrometer stop is attached to the
mirror bar, s purpuse is to ensure corvect alignment for
the fivst characters in all lines (apart from signalled indents},
irrespective of the size ol character heing projected. Opera-
tional adjustment is by turning a milled disc (37), which
carvics a seale of numbers to the position given on the table
in the prism box (09.10.02). Note 1hat 4 spring pointer
enpages the selected one ol the 50 milled notches, each of
which represents a value of <02, A L‘L\mp]cl,u revoiution ol
the dise (clockwise} reveals the first of two white rings
painted, for identification, on the spindle. Another tull turn
reveals the second.,

Normally, the zera position of the micrometer stop is where
itis in contact with a fixed abutment (35) at the rear face of
the murrer bracket housing. When multi-column work is to
be andertaken, ane (or more) of a set of gag blocks is placed
on the vod [38) above the forward end of the exposed part
of the mirror bar, and secured there by the clamp, thus
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providing for variation of the zero position. A1 the same
time, itis advisable to detach the two auxibiary springs trom
the yokes of the mirror return lever spring box if the work
is morce than 30 ems widce; this will avoid the application of
excessive pressure.

Inside the mirror bracket housing {part of which extends
below the prism box), the front end of the mirror bar is

coupled to a cage (itting on the rear face of the rear mirror
bracket. The front and rear brackets are united by a tie bar,
making the whale a rigid, triangﬁlatu:;i structure. See alsa
049.13.04.

10.19.00 'Final® drive adjustments (See also illustrations
in preceding Sub-section)

Great care has been taken to allocate precise widihs to
characters and spaces throughout the mechanism leading
to the set gears. It is therefore of prime importance that
there should be an absolute minimum of lest motion
between this point and the travelling mirrors that finally
direct the images on to the screen. The operative can con-
tribute to this ideal by ensuring that the sel, intermediate
and reversible double gears (B) are fully meshed, and that
the swivel arm and the intermediate gear it carries are
adequately secured before a run is started. He should also
be sure that there is no play between the interchangeable
sct pear, nor Lthe reversible double gear, and their respective
shafts.

. Three adjustments are provided f(or the mechanism of the

‘final” drive sub-assembly, to counteract (a} endwise move-
ment of the horizontal shatt (3), (b) lateral movement of this
shaft and (c) rise of the vertical drive shall (1), As all these
adjustments, and those that follow, are critical, should any
of them require attention, the operative is advised to
abtain the_services of a qualified engineer, for whom the
following information is given.

Although it is obvious that adjustment {a] abuve can be
i made on the machine by means of the screw (17), the
conditions under which the setting can be made are only
satisfactory when the 'tinal’ drive sub-assembly is detached.
Ad_iustmcnt'{b} is most conveniently etfected at the samc
time. Refer, thercfore, to 18.09.02E. Adjustment () is made
with the sub-assembly in position on the machine (10.19.04),
but only when adjustments (2} and (h] are correct.

VERTICAL DRIVE SHAFT. This must rotale without
E end-play which would induce some degree of rotation.
The underside of the driven helical wheel (2) rests on the
{lange of the hearing bush through which the vertical shaft
passes. Upward movement is prevented by a singlc-ball
thrust bearing regulated by the screw (12, Fig. 10.15.02]. To
adjust, first drain the oil from the lower half of the gearbox



by removing the drain plug (13, Fig 10.15.02); if the oil is
run into a clean receptacle with a capacity of § gallon

(3} litres) or mare, it may be re-used subsequently. Take off

the Tower side cover ol the gearbox {fourteen Allen screws)

this will be necessary because of the reposilioning of the
pawls towards the end of the operation. Access to the
adjusiing screw is most readily obtained by removing the
complete dilferential shaft. To do this, detach first the
intermediate gear and the swing frame (with its guide screw)
al the sct pear assembly at the rear of the gearbox. Remave
the four Allen screws securing the housing of the rear
dilferential shaft bearing: o wilhdraw the housing from

its two taper ping barrow, as jack screws, two of the §in

serews (rom the support blocks of the selector shaft plate,
abtainable after taking ofl the layshaft cover. The housing
will now come away complete with the bearing, shaft and
differential gears. As soon as it is clear, find and safeguard
its Iront end thrust bearing ball (4, Fig 10.15.02) which may
have (allen on to the gearbox floor, or it may be trapped
between the differential shaft front bearing and the plug
carrving the adjusting screw. At ance replace the two
borrowed screws, tightening them firmly, and the layshatt
cover. Next, take off the cluteh housing (18, 10.01A)
Remove the cluteh plate and partly replace the central brass
screw; by holding this, any vertical play of the shaft can be
detected. Working with the right hand through the aperture
left by the differential shatt hearing housing, use first a
spanner with an opening of 1in [12:7mm) to slacken the
lock nut of the vertical shaft adjustment screw, and then s
spanner with an vpening of 4in (6-4mm) 1o turn the
adjusting serew (12, Fig 10.15.02) itself. Meanwhile, with
the lelt hand, check that vertical play is ¢liminated but that
the shaft is still [ree Lo turn. Retighten the lock nut and
check that the adjustment has been held. Before replacing
the differential shalt, use vaseline 1o sccure the end-thrust
ball in the socket at the front end, and then insert this
through the rear aperture. With the left hand, depress the
three ratchet pawls in the base of the gearbox su Lhat there
is clearance for the gears to pass; when the rear hearing of
the housing is tully home, release the pawls and note that
they all locate correetly with their respective gears. After
replacing and tightening the four Allen screws check that
the shaft is free to rotate, without end-play, proving that
the ball is in its right position. Replace the clutch housing
(18.10.01B) and the lower pearbox side cover with its
fourteen Allen screws, and return the oil through the upper
hall of the gearbox. Replace the swing frame and the
associated gears, '

PINION SHAFT SUPPORT. The shaft (24) must be so sup-

ported that a clearance of 0004 in to 0-006in (O- 10U mm to
(13 mm) is maintained between the rator {22) at the upper
end of the shaft and the armature (21) which rotates with

Lo
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the vertical drive shatt {1}, constituting the two members of
the electro-magnetic clutch. The pinion shaft rests on a
single ball (29} suppurted by a conically based locating
insert (14). The foot of this mates with the conical end of the
adjusting screw {45}. Before correcting, slacken the pinion
shalt restraint (10.19.96); then turn the adjusting serew
(after releasing its lock nut) to give the required clearance
which can be measured with a feeler'gauge. In casc ol any
irregularity, treat the above dimension as the minimum
permissible. Retighten the lock nut and check. After any
alteration to this setting, a further correction, as detailed in
10.19.06, will be necessary.

. PINION SHAFT RESTRAINT. To prevent the pinion
shaft rising when the magnetic field of the clutch is
operative, it is provided with an adjustable ring nut {20)
which, bearing against the base ot the bush (25) in the bear-
ing block, acts as a thrust ring. Il should permit free rotation,
but there shauld he no perceptible end-play of the shafl. To
adjust, use C-spanniers first to loosen the lock nut [27) and
then to turn the adjusting nut as required. Afler retightening
the lock nut, check the adjustment.
B9 MIRROR FEED BAR — VERTICAL MOVEMENT. Mini-
I mum clearance should be allowed hetween the mirror
feed har and the roller bearings (41) between which it runs.

These hearings are eccentrically mounted on the two pins
(40} each of which is locked by a small Allen screw in the
reat face of the housing. To adjust, take off the cover plate
(one cheese-headed screw), release one of the Allen screws
and turn the pin as required; use a spirit-level, first on the
miirror bracket housing cover and then on the feed rack, to
check that these are strictly parallel. If there is insufficient
movement, treat the other screw and pin in the same way.
Alter locking up, check that the adjustment has been held.

F r MIRROR FEED BAR RACK LATERAL MOVEMENT.
el Correct meshing of the piniod and rack is maintained by
a nylen pad (19), spring-loaded, and carried by the bearing
block {48). This block is secured by the nuts an two studs
(47) passing up through elongated holes in its base; these
enable regulation of the pressure which the pad cxerls on
the rack. When the setting is correct, it should be possiblc
to inscrt a 0-002in (0-05 mm) feeler (but not a thicker onr)
between the rack and the pad, causing the pad to bottom in
its recess. To adjust, proceed as follows: Facing the bearing
block, slacken the nuts on the vertical studs (47) and also
the lock nuts on the two adjusting screws (43). Ease back
the screws a couple of turns. Insert the fecler gauge between
the rack and the pad, and draw the block firmly, but not
forcibly, towards you, thereby compressing the springs (16)
behind the pad. Without relaxing your grip on the block,
do up the adjusting screws until they are in contact with the
studs. Then tighten the lock nuts and verify that the
minimum clearance of 0-002in (0-05mm) i5 maintained
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along the whole length of the rack. If so, retighlcn the
holding down nuts and pive a (ingl check.

MIRROR FEED BAR RETUKRN SPRING BOX. [[~I.hi.‘:spr‘ing
hox has been removed lor ﬂﬁ}u" purpase, or if a replace-
ment is being fitted, make sure that the spring rod (56) i
serewed sufliciently far into its yoke to ensure a clearance of
dpproximately Lhin (17-5mm} measured from the centre
line ol the forward stud securing the clutch pinion bearing
block, to the rear face of the return lever roller, when the
line feed mechanism is at rest. After adjusting, check that
there is still an ample length of rod threaded into the yoke,
and that a {in (6mm) compression of the spring is visible

when the mechanism is lully forward.
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SECTION 11

Line-end sequence

General

Paper lock

Ratchet and gear shafts
Return of mirrors
El'iminating reverse drive
MNormal line feed
Automatic variable line feed
Timing

The film drum

Unit drive suspended
‘Shutter’ (closed)
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11.01.0¢ General

When the keyboard operator had completed a line of text,
he tapped a key for the coarse component of the justified
spaces required and then two keys for the double justifica-
tion {line and coarse vomponenis]. The perforations
recorded were AC{plusa numberfand ARC(plusa number),
respectively. Sections 12.17.02 and 12.18.02 describe how
the effects of the individual air streams, though not the
streams themselves, are comhined by the filmsetter, and
section 10.06.00 deals with the construction of the justified
spaces in preparation (o use in the succeeding line.
Because the paper ribbon s [ed through the lilmsetter in the
reverse order, the double-justification signal ABC arrives
lirst and it is the point of demarcation lor the preparations
for the new line. [t must not be lorgotien that this combined
signal does not simultaneonsly cancel the individual effects
of Aurdtor C, or ol AT, or BC. The last two simulta neousky
pasition both the coarse and fine justifcation racks to the
requirements of the fine justification.

Consideration of the conditions to be established shows

that several functions must be ?ut into action. The mirrors
ITUSL DU TCLUITICW (O LIIUIE ACT }J( DILIEML B LIbedL L1 L.‘L'J_zl“”lilg:)

and endings of complete lines shall be in true vertical align-
ment. The film must be Ted on, by a specified amount
vorresponding lo point-size and intevlinear spacing (ilfany).

Bt meanwhile, the shutter must be kept closed to avoid -

unwanted exposures, and the unit drive to the gearbox is
disconnected as an incidental consequence of the AC and
A camponents of the signal. (The normal state of the
justificalion drive is ‘unlatched’,) Furthermore, it would be
impracticable to make the mirrors, in rcturning to zcro,
reverse the action of the gearbox assembly, <o the clutch-
drive must be interrupted. Finally, the paper-feed must be

suspended for 4 camshalt revolutions to enable these
chimypes to proceed without the arrival of any fresh signal.

These constitute the line-end duties to be performed by the
ABC signal; to this may also be added the U perforation
which pives (when present) a supplementary film-feed. This
will be of 6 points unless modified by band control, sub-
tracting 3 pt, and/or by an extra perforation in the £-to !
range {See 11.07.00).

11.02.00 Paper lock

To suspend the paper-feed, a lead is taleen from the ABC air
stream (see 12.18.02) to the space below a piston (3} in a
control box mounted an the side of the air tower. The
rising piston tilts a lever (4} above it, so that it obstructs the
movement of the arm (1) of the paper locking pawl which is,
ol course, in the locked position in the teeth of the pin wheel
{see 05.07.02).

02 When the camshafts have made four revolutions {withuut

paper-feed), the (ilim drum feed shalt (sce 11.03.02) will
have completed one revolution, bringing a cam into contact
with a lever, This depresses an air valve from its seating,
allowing constant air to pass Lo a piston (6) in a cylinder
adjeining, but larger than, the onc operating the paper lock.
It reverses the tilt of the lever (4). Consequently, the locking
pawl is released and paper-leed procesds normally, trans
mitting, in the case of justificd text, the AC signal for lilting
the coarse justification rack, so that the matrix jaw tangs
can reposition it where it is needed befure the lrst of the
characlers is signalled,

11.03.00 Ratchet and gear shalis _

On the shalt carrying the h;mdw‘?-l'm_‘l‘is; a warm (1] giving
continuous motion, but at the reduced ratio of 4:1, to an
inclined ratchet shatt {5). As one of the two cams (4] which
this shaft carriesis four-lobed, it can transmit to the operat-
ing bar impulses synchronised with the main camshails,
and these impalses are used to time air-flows ABC, AC and
AC in the lower signal timing box deseribed more (ully in

Section 12,12.00. (K air, for Unit Shift. ix fimed hy the
, wing eight-lobed cam (3)). Keyed to the font of the

ratchet shaft is the ratchet (7) itsell; it has four teeth for
giving intermittent timed motion to the. functions of the
tilm drum feed shaft (15).

A2 Om the same axis as the ratchet shaft and immediately below

it is the gear shaft {12). This cafrjés.'af its head, the disc (8)
on which 1s pivoted the pawl (9), normally held back to
where it is clear of the ratchet on e ratchet shaft by onc
arm of the trip lever (11). ABC air, timed by the cam (1),
presscs the other arm ol the trip lever Lo the rear so that the
pawl is released and is then drawn by its spring into
engagement with a tooth of the rotating ratchet. Conse-
quently, the disc and gear shaft turn with the ratchet shait,
giving the motion to the bevel gear (14) which mates with
a corresponding one on the film drum feed shaft {15) to
effect the main actions of the line-end sequence.

.03 Belore the disc (8) has completed a revolulion, ARC (timed)

air pressure is cul off and a spring-loaded plunger returns
the trip lever so that its other end arrests 1he ouser cnd ol
the pawl, disengaging it from the ratchet and so cutting olf’
the drive, Any tendency of the disc {and its following
mechanism) to ‘run wild’ is overcame by the two spring

loaded friction pads (10} pressing against its circumference,

11.04.00 Return of mirrors

.Ul Tor the return of Lthe mirrors to their starting point for the

next line ol text, a track cam (3) is provided in a cylindrical
member at the rear end of the film drim feed shali {1
Running in this track is a roller (2) mounted on the cam
lever (4) which is therefore caused to oscillate by a revolu-
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toneal the shalt, The mirror retum movement is conveyed
to the mitror veturn lever (13) by the tebe-enclosed spring
and by the auxiliary springs (6], The longer arm ol the
return lever carvies a second roller (9} which, when the
lever swings Torward, contacts the base of the adjustable
<tup [10} attached to the nirror bar, and quickiy presses it
io the »ero position, After a pause, the cam pusitively
carries the lever rearwards again, by end-pressure on the
tube, so as not o interfere with the mirror-bar feed as
selting recommencees. Sce also 10019.10,

C1L.05.00 Eliminating reverse drive

Withoul provision for a break in the transmission line, the
forward travel of the mirrar bar to zerd would reqguire
reversal of all the mechanism back 1o the unit and justifica-
tion gears in the gearbux. Paragraphs 10.18.03-4 refer to
the magnetic cluteh. It is included lor the purpose of
breaking the drive and re-establishing it without slip or
back lash, One of the duties of ABC [timed) air is to operate
# pistonn which opens a switeh in the rear control panel
{14.09.0%) to cut ol the current wo this circuit, rendering the
cluteh inoperative until the switch is restored by spring-
action at the cessation of the air-stream.

L1600 Normal line feed

From the procedure mientioned in Section 03.00.00, and
examination of the film drom, it will have become fairly
obvious Lhat the positions occupied by the film to produce
suCcessive lir_w.s; ol text, at pre-arranged intervals, are
abtained by partial rotations of the dium - a measurced
amount of turn before every fresh line is begun: The amount
of turn can be rz.‘gulal.cd in %pt steps from O up to 24 pt,
after which one or more blank lines would have tv be
sipnalled, if necessary. In normal operation, the filmsetter
responds automatically to the line-spacing selected on the
external seale; Section 11.07.00 deals with signals calling
for vecasional extra ‘leading’”, Lo borrow the term familiar
in hot-metal working. Timing is clearly synchronous with
other line-end functions; it is controlled by the ABC
{timed) air and powered by the same source as the mirror-
bar return - the film drum feed shaft (4).

Immediately forward of the driven bevel gear are two
additional cams providing timing related to the line-end
sequence of the lilm feed shaft rather than to the production-
routine ol the main camshafis. One cam, of the single-lobed
type, is for the release of the paper lock mentioned in
11.02.02, but see also 12.14.02. The uther cam is an inter-
riipted  ring "(2) which normally retains the diamond-
shaped pad on a lever (3); when the cam rotates, the pad can
escape (under the influence of D air, if signatled) through
the gap in the ring, allowing movement of the lever and

this, 1 turn, releases constant air o effect the sipnalled
automatic variable line feed  see also 12, 19.02,

On the front part of the film drum feed shaft are two cams
and a crank. These provide the motions necessary for the
controlled turning af the drum, efflected throughtherurning
of the graduated gear (11}, I'he normal rontine for advancing
the drum is as follows: (A] Following its last muvement. the
drum is held during the line of expusures by the maintained
hold of a stationary rack (13) meshing with the graduated _
gear (11). (B] In front of this, 2 second rack  the feed rack
(17) riscs into engagement with the graduated gear. (C) As
soon as these teeth have starled to engage, the first rack is
lowered out of engagement. (D) The teed rack moves to the
right, turning the graduated gear, and then remaining
stationary. (E) The first rack riscs to re-engage with the
graduated pear. (F) The feed rack is lowered out of engage-
ment and returned to the zero position, leaving the
graduated gear held by the [irst rack, Functions A-T are
effected by the crank (8) and cam (7). Note that the first
rack, which, in normal operation, acts simply us a lock rack,
has an additional feed duty described in 11.07.00.

The vertical movements of the racks are provided by the
cam (7) which has one roller above and another below it.
The top roller is mounted at the end of 4 two-part lever {18
and 21). pivoted at its further end; this lever carries the
first rack, for locking the graduated gear, and it is engaged
when the lobe of the cam is uppermost. If it is nccessary at
any time to turn the drum by hand, the hold of this rack can
be freed by slackcming the hand-grip nut, the spindle of
which secures the two parts of the lever w cach other.

.05 The hottom roller is mounted on a lever (23) with an inter-

mediate bearing so that its right-hand end is lowered when
the Llwo-part lever (18 and 21) rises. A spring (26) ensures

that both rollers remain in contact with the cam. Attached
to the right-hand end of lever (25) is the T shaped slide {14)
carrying the feed rack which thus receives vertical motion.
Bchind i1, the first rack {13) rests in a recess in the top ol its
carrier (18) and, as will have been noted, it rises and [alls in
opposition to the travel of the feed rack (17), thus providing
the alternate, but overlapping, ¢ngagements of the two
with the graduated gear.

Horizontal motion, to advance the feed rack, is provided by
the crank (8) on the film drum feed shaft. It carries a roller
which, oscillating in a vertical groove in the left-hand end
of the film drum feed c¢ross slide {22), causes it to move
transversely on supporting rollers, and so to actuate a lost-
motion mechanism. By means of this, any required propor-
tion of the cross-slide travel can bhe transterred to the
driving head (23} This projects into the base of the fced-
rack [17), carrying it through whatever may be the pre-
determined amount of line-feed, regulated by knab (19) and
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mdicated by the pointer (10) registering with the scale on

the cover,

10700 Auntomaiic variable line feed

Ovcasions may arise where additional white space is re-
quired between lines of text — .. at paragraph-ends. An
increment of up Lo six pownts can be automatically provided
in response to a signal tapped at the keyboard, In addition
to the ARC signal for a normal line-ending, the perforation
D s included ) this gives the full 6 pt increase, hut if ane of
the perforations E -1 is also present, the amount is reduced.
Manual contral enables the filmsetter to be pre-set to reduce
the whole range of extra-space provisions by } pt each.

The mechanical cffect of the 17 air-stream is to give endwise
motion 1o the component referred to in 11.06.03 as the *first
rack’, so converting it into a feed-and-lock rack, the feed
functien being the required increment. For this purpose,
the rack is capable of sliding iungitudinal]_y in the recess in

the upper face of the lever (19), its position being at all times

soverned by the position of the pin (9).

Power is supplied by the cam (2) keyed ta the film drum
feed shaft behind the crank (11). Its action is to press to the
right the roller carried on the cam lever (3); the timing
provides thai this oceurs when the feed and-lock rack has
been raised intu engagement with the graduated gear.

Attached to the top of the lever by two yokes and an
adjusting stud (5} is the slide (7). This is narmally held Lo the
right by the head of the plunger (14) preventing movement
of the button (8) - and therefure of the slide - in opposition
to the pull of the spring cxerted through the cam lever, In
ihis condilion, the rotation of the cam has no efTect; the pin
(V] remains stationary and the rack (21) merely risesand falls
in the course af its locking lunction,

D airv, timed by a cam (sce 11.06.02) to introduce a slight
delay inits action, is led to a small cylinder where it causes
a piston to tilt the rocker &). This depresses the plunger (14),
releasing the slide. As the feed-and-lock rack is now
lowered, out of engagement with the graduated gear, there
is nothing to prevent the lefi-hand travel of the pin and the
slide, drawn 1':}! ithe spring, as the cam-lohe withdraws. The
slide moves its [ull distance which is equivalent (o a 6pt
leed, but, of conrse, in the reverse direclion.

5 The timing is such that the rack now rises into re-engage

ment. and then the cam [2) restores the lever, slide, pin and
tack Lo their normal positions. It will be seen that this
constitutes the supplementary feed of six points contribu-
ted by the feed-and-lock rack. Although cessation of the 2
air will have released the rocker (6) before the operation is
complete, the detent pin (16), pressed in by the spring (15)
as soon as the plunger was lowered, will hold it down until
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the returning slide carries buth spring and pin to the right
again. By this time, the bulton (8) will also have returned,
allowing the plunger {14} 10 ve-enter by pressure of ils
spring. in readiness for the next cycle.

The yoke pin at the top of the cam lever is eccentric, with a
throw cquivalent to a feed of § pt; it can reduce the travel
of the slide {7) by this amount. A flat on the side af the pin-
head is engraved to show which condition applies, and the
pin can be lumed to give effect to either before the film-
setier is put into action. Refer also to 03.05.07 for details
of operation.

From the foregoing, it will be apparent thata supplementary
feed of less than 6 pt {or 5} pl. acecording to the setting of the
eceentric yoke pin can he obtained by introducing astop to
prevent the slide from travelling its full distance ta the lefy,
before it returns a similar distance to the right to impart the
feed. Five such intermediate stops, of which two {12) are
shown in the illustration, are accordingly provided. They
are pistons, each lifted by one of the air streams E-T apainst
the pressure of its return spring. The air comes direct from
the airtower, so that the corresponding piston is immediately
raised, passing through an aperture in the locking plate(13),
in readiness to intercept one of the projections on the under
side af the slide (7). Only afler this lilt has occured can the
timed D air (see 11.06.02) arrive to lower the plunger (14)
and release the slide. In addition to the detent pin, the
spring (15] also carries the locking plate to the left, causing
it to seize by the neck the raised piston and hold it up until

the slide has returned, although the air-flow will have

ceased some time prcviuusly. Whaen the plunger is in the
normal - i.c. the raised ~ position, it holds (e detent pin
outwards from the block: when D (T} air depresses the
plunger, after an E-I signal has been received, the spring
carries the pin (as well as the slide) to the left, so that the
plunger is locked in its downward position until the stroke
of the slide has been completed.

11.08.00 Timing

In view of the clase inter-action of the several mechanical
details concerned in the line-end stquence, it is convenient

to examine them in the light of the accompanying Timing
Diagram. This clearly shows that they fall into three groups
— air, film drum feed shaft and the drum-driving racks, the
latter being dependent on the motion of the shaft. The
diagram gives details of one revalution of this shaft, which
corresponds (because of the reduction pearing to the ratchet
shaft) to four revo]ul':iun:i ol the main camshalts. These are
also indicated because in them lies the responsibility for the
timing of the initial and the repeated air-Mows. Note that a
complete camshait revolution precedes the motion of the
film drum feed shafl and the action of the latter continues
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into a ~ixth camshaft revalution, hy which time the normal

production routine has heen resumed.

» The angles marked in the diagram and detailed in the

fullowing paragraphs must not be regarded as strictly
applicable to every Mark 4 filmsetter. This is hecause the
correct meshing of teeth in the drive Lo the feed shaft is of
preater importance than the precise angu]ar relationship
hetween this shaft and the main camshalts, and a certain
amount ol variation, up tosay —77. may result The angular
irrerrals of the feed-shatt functions, however, may be
faken as constant within narrow limits. The object of the
diagram s to illustrate the relative positions and conditions
at any moment rather than to be a puide for regulation and
adjustment as - for example —~ in the case of the ignition
timing of a petrol engine.

AL 0O (camshalt), the paper-feed starts, Hinishing at 137%.
At LA the ABC air signal is given (logether with any
athers that may have been punched in the same framc), but
its main effect is suspended by the latch of the lower timing
contral hox [12.12.00) until this is released at 274°; this is
done by the action of one of the lobes of the four-lobed cam
motinted on the constantly-turning ratchet shaft {11.03.01-
2). The ABC air then lifts a valve to admit constant air o a
pipe-line which is, for convenience, knownas ABC(T) ..
ABC tmed air and this immediately performs various line-
end dutics (sce 12.18.02) including the release ol the
vatchet pawl which, engaging at 207 in the next camshafll
revolution, starts the motion of the film drum feed shaft.
The vam-lobe has comc oul of action at 340" (i.e. after a
16 -turn of the ratchet shafi) and the ABC air is cut ofl al
i7", but because the valve has been trapped by the latch,
the ARCIT) air continues until the arrival of the next cam-
lobe frees the lateh at 274 unless the ABC signal is renewed.
Note that, although all the original air streams are cut off at
1o (secomd rer), they are renewed in each succeeding
camshalt revolution because the paper-feed is suspended;
the motion of the [ilm drum feed shaft, initiated by the
persisting ABC{T) air at 20" {second rev. ), then provides the
timing required to produce the D(T] air for supplementary
line-leed, if the £ perforation has been included in the
signal

No further consideration need be given to the air during the
second, third or Fourth revolution of the camshaft; attention
must be turned to the film drum feed shaft, taking its
starting point as 07 [as we are now concerned with a fresh
proup of mechanism), and following it through onc of its

revolutions,

5 Ixamine (irst the motion piven by the track cam {which is

at the rear end of the feed shafl) to the mirror return cam
Jever, for bringing the travelling mirrors forward Lo their
starting point for the beginning of the next line. Initially,
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the lever s in ils rearmost position, but when the shaft has
turned through 8%, it starts to travel forward, completing
the movement at 201%. Here it again dwells while the shalt
turns a further 507 (to 251") before starting to carry the
lever hack till it comes to rest again in its rearmost position,
at 360°. The lever remains here until it is re-activated by the
next cycle of the shaft.

When the (lm drum feed shalt reaches 228", the single-
lobed cam which is mounted in front af the hevel gear {see
11.02.02) depresses the air valve for releasing the lock
poverning the paper feed; cam-action ceases at 276", but
the conditions for normal routine have been re-establishead.
Recause the ABC(T) air is no longer operative, the driving
pawl will be mecharically withdrawn from cngagement
with the ratchet when the shaft reaches the end of its
revolution (360°). Shortly after it has stopped, the paper
[eed comes into action al 1007 of camshall revolution - as
before - hut after having been held inoperative during four
complete camshatt revaolutions,

The actions of the Teed and the feed-and-lock racks musl
be considered together, as each in turn has tn he engaged
with, and disengaged from, the graduated film drum gear
without the latter being uncontrolled at any time, When
the feed-shaft motion staris (0°), the drum is already
secured by the feed-and-lock rack, the feed rack being
disengaged. But almost immediately (57) the feed rack
starts to risc in preparation for giving the film drum its
normal, predetermined line-feed. At 307, this rack is tully
engaged with the gear, so that at 16° the feed-and-lock rack
has been able to start dropping vut of engagement; il is
clear of the gear at 41°, and remains stationary for a period
which is dependent on whether or not additional line feed
has been signalled. Consequently, at 457 the feed rack is
timed to start turning the drum gear. While it is doing this,
and if extra line-feed is required, the feed-and-lock rack
starts, at 87", 1o withdraw so that iis later relurn can con-
trihute the extra feed. If the maximum of six points extra
is signalled, the withdrawal is completed and a period of
rest starts at 172° — otherwise, carlier. At 907, the normal
line-feed has heen completed, and the feed rack then
remains stationat‘y, engaged with the gear. At 1867, the
feed-and-luck rack starts to rise into engagement and al
196, the feed rack starts to descend, but before it is fully
down (at 219°}, the feed-and-lock rack (fully up at 210”) has
taken control of the gear so that it is not completely [ree at
any time. The feed-and-lack rack pauses after engagement.
During this period, the feed rack starts (at 225, i.e. soon
after it is fully down) to withdraw so that it will be ready to
resume feeding in the next cycle. If the full six points of
extra line-feed have been signalled, the feed-and-lock rack
starts {at 316%) the travel that supplies this to the drum; a
smaller additional feed would start later, but any motion of
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this rack ceases when the shaft stops turning at the end of
its (‘j_,’cic (360"): the stationary rack is still in engagement
with the drum, which is therefore firmly located during the
exposures ol the succeeding line of text. The reverse move-

anent of the feed rack also stopsg at 60", so that this rack iy

now ready Lo rise and contribute the normal film-feed when
the next line-end cycle is initiated. This completes the
series of motions needed to turn the film drum the required
distance.

HHOD.00 The film druem

A malt-surfaced, light-metal cylinder constitutes the basis
of the drum (3) vn which the filin is carried, the character
images being projected by the front travelling mirror

‘through a slot in the base ol the drum housing. To prevent

stray light entering when the housing is detached {rom the
filinsetter, a metal strip  the film drum shutier (7] - is
atiached to the face of the druin which is turned to register
it with the slot. A flange or lip (4) at onc end of the drum
and a locating pin (5) are provided to give accurate position-
ing of the film; this can have a maximum warking area of
23ins (584mm) ~ 10ins (254mm), or, when using a 24in
[610mm] length of film, a drum reading ol 138 ems, the
longer measurement being taken circumferentially round
thie drum. The axis is a horizontal spindle (B} supported on
self-lubricating bearings in the front and rear end plates of’
the housing. The spindle, localed at the front end by a
double thrust bearing, passes through the end plate and
carrics a scale marked in picas (up to 144} or Ciceros (up to
132) and indicating when the shutter Is in the sale position.

Logating pins ensure that the housing is accurately situated
on the filmselter, and two quick release hand-grip knobs
serve to hold it down lirmly. The upper part of the housing
is a detachable light-prool” cover which, when litted off,
exposes the upper half of the drum for fitting and remowval
of the film. Uandles (2} are provided on the main part of the
housing; the clips (1] of the cover should never bhe used for
carrying the assembly,

When the drum housing is correctly scated on the [ilm-
seiter, the gmduatcd gear (14} is in posifion to mesh with
both the leed rack (15) and the feed and lock rack (16), and

surto be turned by the longi{udinal movement of either of

them. This pear carries a dial graduated to show point-hy-
point travel of the drum’s circumference (i.e. actual film-
feed) and hall-point progress can be readily estimated; i is
a gne-looth feed. One revolution of the dial and gear
represents 72 points. Up Lo this stape, the feed mechanism
has been working on an enlarged seale to minimise error -
the size of the dial n‘mrl{':'ngs is wvery much greater than s
inch (0-3ymm). Reduction-gearing is necessary here to
achivve the indicated movement.
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Behind the graduated gear, and turning inlegrally within is
a small gear pinion (13). This meshes with a la rger gear {12)
that turns integrally with another smali one (10, and this,
in turn, meshes with a toothed ring (11) fixed inside the end
of the [iim drum; a double reduction has thus been pro
vided. It is now highly important that there shall be no
backlash which would disturb alignment. The gears {10
and 12} arc therefore of special design, Each consists of
twin toothed discs (12 & 17 and 10 & 21}, the teeth of one
heing slightly out of phase with those of the ather, but the
angular distance belween corresponding teeth is subject to

_a spring loading. Consequently, a pair ol teeth on gear {12 &

17} grip tirmly on a tooth of pinion {13}, and similarly, a
pair of teeth on gear (10 & 21) grip firmly on a tooth of the
ring (11); as a result there is nu scope for play here, and the
ring, and thereflvre the drumi, are turned exactly the amount
necded for line-feed. )

The foregoing train of gears applies to the commonly used
reverse reading setting, but, if dircet-reading is required, a
slightly different pattern of housing for thie gears is neces

sary. This contains an additional pinion which changes the

direction of the feed {and therefore of the rotation of the
drum} without affecting the over-all reduction ratio. (See
illustration 18.06.04D.)

Difterent ratios are available for the reduction gear accord-
ing to whether work is being done on the point or the Didot
system. A pair of gears for point-working gives a reduction
at' 44 to 22 teeth, whereas for Didot working the ratio is 43
10 23. A change from the point system to the Didot system,
or vice versa, can be effected by changing the pear assembly
and fitting the_appropria'te film-feed scale. These parts arc
clearly marked PICA or DIDOT but, in order to mainrain the
accuracy of the funciional settings, it is essential that any
change of system should be made by the Service Staff of the
manufacturer. It is strongly recommended that separate
drums should be kept for each system

Manual rotation of the drum in its closed housing can be
carried out in two ways, provided thal the feed rack and
the feed-and-lock rack arc discngagéd. A knob attached to
the graduated gear (14) enables any alignment on the
circumference of the drum to be established
established. A separate control kneb (9) is on the same
spindle as a gear that directly meshes with the ring (11§,
this is a relatively quick-action control, conveniently used
with the main {pica) scale.

) G

11.10.00 Unit drive suspended

In varying circumstances (see 12.17.02-3) either the AC o/
the BC air stream may be required to disconnect the unit
drive to the gearbox, which is one of the actions to be under
taken in the line end sequence. This is started by the ABC
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signal which, as mentioned in | 1.01.02, does not cancel the
effocts of AC or of BC. An air-lead of cach of thesc is taken
1o the timing device operated by the cunstantly-revolving
ratchet shafl (11.03.01), and the emergent. air streams AC(T)
and BCET) are therelore synchronised with the main cam-
shalts. These sireams come into action when the cam lever
for the unit teed operation is at rest.

Both ACfT) and BC/T) air arve led to a cylinder adjoining the
unit drive cam lever, where either or hoth press up a piston
(5) to rock a small lever. As explained in 12.19.07, the same
action can also be performed by Nf7) air. The lever rocks a
spindle, vausing a trip tinger (6) to hold the latch (1] in the
disengaged position, On cessation of tie air-signal, a spring-
loaded plunger (2] returns all ithese components,

11.11.00 ‘Shutter’ (closcd)

Because the normal efTects of the 4, B, and C air-streams
are ol suspended, unwanted exposures could be made
during the end of-line sequence; these must be prevented.

Any one of the three air streams AC(T), BC(T) or M(T) can
(as explained in 12.17.02 3 and 12.19.06) give the effect of
closing the shutter (1) without actually interrupting its
rotation or affecting its aperture. The air-stream operates a
piston which rocks a small lever carrying a circular mask at
its free end; the motion brings this mask into the path of the
light-beam, culting it ofl, so that no exposure is made.
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12.01.00 Compressar — description

Mounted on the air reservoir tank (10) are the compressar
itself, its driving motar (1) and the auxiliaries, forming a
seif-contained unit. Secured by a cottered nul, taper and key
to the compressor crankshaft is a heavy wheel, grooved to
accept the multi-belt drive and having inclined-plane
spokes to give a couling stream of air. Tts weight constitules
it a [lywheel aiso. The shalt is supported by ball (outer) and
rolier {inner) bearings, both of which are housed in the
detachable side cover.

Two horizontally-oppused cylinders in the main casting
accommaodate a double-ended piston, each end of which is
turnished with two compression rings. One end carries the
gudgeon pin for the rolier-bearing ‘little end’ of the con-
necting rod, the ‘big end’ of which is formed by a second
roller bearing nutted to the crank. On the side of the crank-
case opposite to the fywheel is an inspection cover;
removal of this gives access to the big-end nut, secured by 2
cotter pin. After vemoval of this nut, the tiywheel and then
the cover on the flywheel side, the whole crankshaft and

-bearing unit can be withdrawn, should either require
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atlention. Be caretul to aveld putting any side-strain on the

connecting rod, to prevent it being bent, and ensure that

the rollers do not mark or score the track of the outer race.

When replacing, make sure that the jointing rings are

intact, giving oil-tight scals, and that the {lywheel is
correctly Htted and its nut fully tightened. The security of
this nut should be periodically checked.

In each cylinder head is a pair of automatic disc valves,
lightly spring-loaded. Gne of each pair is an inlct valve,
admitting air under atmospheric pressure as the piston
withdraws from the cylinder head; the other, the delivery
valve, is blown open by air compressed by the returning
piston. Both the delivery valves discharge into a common
chamber which communicates by pipe with the reservoir
tank (12.04.03). The valves must always work freely, and
the faces must make good air-tight joints with their annular
seatings, or the elficiency of the compressor will suffer

severely.
12.02.00 Compressor — lubrication and maintcnance

Provided that it has adequate lubrication [and this is
cssential) the compressor will run for long periods without
other attention, Bvery week, the two-oil-chambers should
be lwpped up with clean ‘Boreasal 407, ‘Shell Talpa 407,
‘Vacuum DTE Heavy” or an equivalent grade of compressor
oil. Take out the combined filler-and-level plugs (14 and 15)
in the top of the compressor and in the inspcctioﬁ cover (26),
and replenish to the bottom of the screw threads.

Adjoining the upper oil-chamber are two wick-holders (1).
ach contains a cotton wick which givesa drip-feed through
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the cyljﬁdﬂér;w}i-lulm on to the upper face of ¢ach of the piston
skirts. Radial holes allow some of this oil to pass to the
little-end bearing (19), and again to travel on to the lower
face of the piston. Onue a year, vpen the slides in the top
cover of the compresser and renew the wicks; he sure that
the replacemment bears the same number {Z 471/ tollowed by
its length in inches) and that it has nine strands of cotton,
18in {457mm) long. See that one end of the wick is well
pushed down to the bottom of its hole, and that the other
end is deeply immersed in the oil. Check for the presence of
dirt or condensate, and clean il nccessary.,

Inside the inspection cover is the second oil-chamber,
feeding two wicks, or three in the case of the TIP33 ar HP44
model. These provide a drip feed to a short stationary tube
(27) on the axis of the crankshaft. It projects into a vertical
dished member (the banjo lubricator) (29}, alsu co-axial but
rotating with, the crankshaft (30). Oil that accitmuiates here
is flung by centrifugal force towards the’ pcriméter of the
lubricator, where il passes through 'an aperture to feed the
big-end bearing (23). These wicks require the same freat-
ment as those mentioned in 12.02.02.

Once a week, or more frequently if this be found necessary,
withdraw the drain plug (13) from the base of the inspection
cover and run off the excess oil from the sump.

» Very little attention is required by the crankshaft bearings,

as these are packed with grease at the time of assembly. A
grease-gun nipple is fitted to the side cover (31), and this
should receive a charge every six months; use ‘Mobilux
Grease No. 2', “Energrease LS. 3" or “Shell Alvania 3 grease.

Every three mdnths, unscrew the wing nut atthe top of the
air flter and withdraw the shroud and the clement. This
must be thoroughly cleaned with trichlorethylene - never
use petrol or paraffin, and do not apply oil. Use a blast of
compressed air to blow out the element from the inside, as
a partly choked filter will reduce the output from the
compressor and also cause over-heating.

Faulty valves (17 and 18} will lead to loss of output. Make

‘sure that they seat so as to make air-tight joints: il badly

ridged on vne side, they may be turned over and lapped in
position with fine grinding paste which must be fully
cleaned ofl afterwards with petrol or other solvent. Valves
should be replaced if they are warped, chipped on the
edges, discoloured by heal, or worn on the face to a depth
of more than 0-005in (0-13mm) or if there is more than
0-040in (1 mm]) clearance between the disc and the replace-
able guide which should be smooth and not discoloured.
Valve springs softened by heat should be discarded. Valve-
scats may be re-cut and the face of the cylinder cover may
be re-ground.

.08 Abnormal rise of temperature may be due to a faulty non-
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reburn o delivery valve, a choked silencer or 'faulty
lubrication caused by hardened wicks or the presence of
condensate. External dirt, preventing adequate radiation,
may also be responsible.

bvery effort should he made to identity the nature and
cause of abnormal noise. A continuous rumble, possibly
accompanied by prinding, probably results from failure of
4 bearing, A regular metallic tap, as from a light hammer,
indicates piston-slap due to wear of the pislon, its rings or
the cylinder bore. A heavier thumping or knocking is

“caused by the flywheel heing loose an its taper or by a

badly worn hearing; ir is dangerous to ignore this symptom
as sericus demage can quick(y resuli,

The following table gives a useful guide for maintaining

compressor cfficiency, but note that, in addition to standard
replacements, rebaring can be carricd out and over size
camponents fitted.

12.03.00 Compressor motor and drive

Supplied with a winding to suit local voltage, the electric
mutor provides sufficient power to drive the compressor at
its normal working speed and pressure, It has an overload
cut-oul which should not be altered. Turning clockwise [as
viewed from the control-side of the unit), it drives the
compressor through a set of V- belts, The inspection caver
af the campressor also shows the correct rotation,

Check the belt-tension periodically, If the middle af a belt
is held between finger and thumb, it should be possible to
lwisl it a quarter turn, but not more than half 2 turn.
Tighten the belts by jacking the motor away from .the
compressor, using the pusitioning screws (2 & 4), but be
sure 1o keep the driving and driven pulleys correctly
aligned.

Na attention need be paid to the bearings of the electric
motaras they have been packed with lubricant on asscmbly,
and this should last throughout the motor's life,

12.04.00 Compressor auxiliaries

Pressure gauges are calibrated in pounds per square inch or
kilogrammes per square centimetre, referring to pressures
in excess of the normal atmospheric pressure of approxi-
mately 15 pounds per square inch or 1405 kilogrammes per
square centimetre. The letter £{ - ‘force’) is included in the
abbreviations, |bf/in® and kgtfem?, indicating that the
pressures are not “absolute’ bul exert a force of this amount

alter allowance has becn made for the opposing pressure of

the aimosphere. The abbreviation for ‘atmosphere’ is atm.

The outlet pipe from the chamber (12.01,03), fed by the
pistan of the compressor, is branched. A short pipe goes to
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an escape valve (6) which is elecirically operated (12.04.04).
When the pressure has been built up to working level, this
solenoid valve is autematically opencd, and the compressor
delivers the air to the atmosphere through a silencer (7).
The second air-lead passes, through a non return valve (4},
to the cylindrical reservoir which is provided with a
precautionary safety valve, spring-loaded {6, Fig 12.01.01);
no attempt must be made to alter the sctting of this. Note
that, in some countries, the reservoir is su biect to pericdical
examination by tfactory inspectors, but, even where this is
not the case, examination by an engineer at least once a vear
is a safety precaution that should not be omitted.

From the right-hand end of the reservoir, a capillary tube
{11} carries air-pressure to the gauge and the adjustable
pressure-operated clectric switch (18). This is pre-set at the
Woaorks to ‘make’ the ¢ircuit which opens the escape valve
when the pressure rises to 551bf/in® (3:87 kgf/em?) and 1o
‘break’ the circuit to close it again when the pressure falls
to 52 Ibt/in® (3-66 kgfjem?), thereby maintaining a reason-
ably constant figure. The switch is alsu connected to the
motor circuit so that, when the stop button (8] is depressed,
the solenoid valve (6) opens, releasing the pressure in the
compressor cylinders and immediate pipe-work; because of
the non-return valve (4), the reservoir is not emptied. When
the start button is depressed, and the motor restarted, the
valve is thereby closed, but the motor starts from rest in an
unloaded condition and the pressure switch regains control.
Make certain that there is no leakage from the tube or the
switch, or the motor will be over-loaded. Any filmsetter
operative who feels inclincd to attend to the slectrical
system of a compressor unit should first study the warnings
given in 14.01.01; such work is for the fully qualificd
electrivian only.

Considerable importance is attached to reducing the hu-
midily of the air; if its water-content is deposited in
operating cylinders at the filmsetter or keyboard, rusting
will result, with frregular operation as an unavoidablce
conseguence, and, in some climates, this can be severe.
After being heated by the act of compression, the air  still

- at relatively high pressure — is allowed to start couling in
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the reservoir tank. In doing so. it gives up part of its
moisturc; this condenses and collects in the right-hand end
of the reservoir (as this is mounted at an incline) frum which
it must be released daily by the drain cock (7, Tig 12.01.01).
A container of 1-quart (1-litre} capacity can be used if no
open drain is available.

Further drying of the air by cooling is carried out when it
leaves the reservoir. It passes through the heat-exchanger
(2}, an inclined brass tube containing a cold-water pipe
(17 & 1) that projects [rom both ends. The water pipe is
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surrounded by a wire coil that increases the effective
conling area, and inside the pipe is a spiral sirip to induce
turbulence of the water. The cold supply should be fed, by
a plastic hose, to the right-hand end of the heat-exchanger,
and the warm water fed away from the left-hand end to a
drain. Adjust the flow so that, in normal running (after, say,
half an hour), the right-hand quarter of the brass tube feels
as caol as the water-supply. A longer cool area will not be
more elfective - it will only waste water unnecessarily.
Hard or dirty water will leave a deposit on the spiral strip,
causing inetticient cooling ; mechanical solids such as flakes
of rust from the supply pipe may be remaved by detaching
the plastic piping from both ends and sending a powerful
air-hlast down the water-way from the left-hand end.
Failing success by this methad, use pliers to grip the left-
haind end of the strip and withdraw it for cleaning. Far
replacement, link a picce of wire into the hole ar the right
hand end of the strip and draw it back into positicn, rather
than attempting to push it in.

At the right-hand end of the heat-exchanger, both air and
the water condensed from it pass into a combined filter and
separator (16) where the air is again (iltered and the water
collected for automatic discharge at intervals. If the effluent
vannot be piped to a drain, it should cun into a container of
at least 1-gallon (4 -litre) capacity for emptying by hand.

12.05.00 Filter/separator for compressor HP12 anly

Air enters an annular chamber (12) in the main bady (1),
and passes down through louvres which cause it to swir as
it descends further into the bow! {4)- The centrifugal effect
deposits suspended moisture and any solid material on the

wall of the bowl, at the bottom of which it collects. A baffle
(3) provides a space of still air above the deposit so that this
is not picked up again. As the water accumulates in the
bowl, it raises the float (9) to open the escape valve which
closes again when the level falls. Should it ever be necessary
to empty the bowl manually, this can be donc by carefully
inserting the tat end of a pencil or similar article in the open
end of the drain and pushing it gently upwards; remember
[that the water will be ejected under pressure. A deflector
assembly (2) ensures that the air cannot come into contact
with the filter element until it has deposited its moisture.

Tt clean the filter and bowl, first shut off the air-supply,
and disconnect any drain pipe that may be attached to the
outflow from the bowl. Remove the how! (4) by unscrewing
it from the main body (1). Unscrew the baffle (5), releasing
the shield plate (10) and the filter element (11} If it is
necessary to detach the louvred ring, the Hliter guide (3) van
be unscrewed with a wrench; this will also rclease the
deflector {2). Before replacing any part, check that the
pasket or O-ring against which it seats it in good condition,
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to give an air-tight joint. The flier element should be
washed in paraftin and blown out thoroughly with com-
pressed air. From the bowl, lift out the monel screen [a).
float and cap. 1f it is necessary to withdraw the valve
assembly, this may be done by releasing the knurled metal
ring {7} on the outlet. Wash the bowl and valve assembly in
warm soapy water only; do not use chemical cleaners as
these may destroy the bowl. Blow out the monel screen with
compressed air. Replace the componenis in the reverse
order of dismantling, and ensure that the maonel screen has
its internal guides at the bottom of the bowl.

12.06.00 Filter/separator for comprchurs HP22, 11P3}
and HP44 only

Air cnters the filter/separator assembly inside the filrer
element (2). After passing through this, it receives turbu
lence from ihe louvred ring, causing it to circulate in the
intermediate body (9) and deposit suspended moisture.
This falls down through the louvred baffle to the bowl (5),
while the air Lravels up through the centre of the deflector
(10] to the outlet. As the water accumulates in the bowl, it
raises the float (8) to upen the escape valve which closes
again when the level falls. Should it ever be necessary o
empty the bowl manually, this can be done hy carefully
inserting the flal end of a pencil or similar article in the opett
end of the drain and pushing it gently upwards : remember
that the water wlll be ejected under pressure.

To clean the filter and bowl, first shut off the air-supply,
and disconnect any drain pipe that may be attached to the
outflow from the bow!l, While supporting the intermediate
body, which carries the bowl and baffic assembly, release
the clamp ring (1} by withdrawing the screw; the nut of
this embodies a friction lock. Do not use a lever Lo separate
the halves, but raise the intermediate body and slightly

rotate it ra release. Placing the intermediate body and bowl
temporarily aside, unscrew the deflector (10}, so [recing the
filter element (2) which seats between two plastic rings.
Wash the element in paraffin — nothing else — and back-
flush it with compressed air. Replace the element on the
deflector, and screw this back into position, making sure
that both the seating rings are correctly placed. Inside the
intermediale body, release the retaining snap ring {4) so
that the baffle can be lifted out. The flange of the bowl rests
on a rubber ring — press the bowl upwards to free it, and
litt out the [loat (B). Wit is necessary to withdraw the valve
assembly (7), this may be done by releasing the knurled
metal ring (8) on the outler. Wash the bow! and valve
assembly in warm soapy water only; do not use chemical
cleancrs as these may destroy the bow!. Replace the com-
ponents in the reverse arder of dismdnt]ing, and ensure
that the valve assembly and the bowl seat firmly on their
respective rings.
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12.07.00 Pressure-regulator

From the separatar on any one of the alternative compres-
sors, the dry air goes into a pressure-regulator. This can be
adjusted by the T-control above it, and the pressure of the
out-going air is indicated by the adjoining gauge. Virst, shut
of"the air-supply and release the hexagon lock nut (1). Turn
the control (14) counter-clockwise till it is free of spring-
loading. Then admit the air supply and turn the control
clockwise to give 171bHin? (1-20kgf/em?) under full work-

ing conditions, and lock the spindle by tightening the

hexagon nut (1), Beyond the pressure-regulator, the air
eitters the permanent pipe-line for distribution to keyboards
and filmsetters.

ln the upper chamber (v bonnet) {13) of the pressure-
regulator, which communicates with the open air, an
adjustable spring (2} holds down the diaphragm {11). The
delivery side of the regulator communicates with a chamber
below the diaphragm sa that when the pressure here reaches
the predetermined point, the centre of the diaphragm
rises, allowing the valve assembly o rise also. This action
causes the valve (7) to seat, cutting off the air-supply from
the feed side until the delivery pressure starts to fall; the
diaphragm then descends, re-opening the valve.,

With the air-supply shut off, removal of the valve guide
plug (8) gives acecess to the valve assembly, and the strainer
(9) which should be cleaned periadically with paraffin and
dricd with compressed air. The valve must always seat
efficiently, or there will be fluctuations in the dclivcrya
pressure; these can also result from obstructions in the
valve guide plug (8) or faulty contact being made by any of
the O rings which may need replacement; when re-
assembling, smear them with silicone grease. If there is
continuous leakage through the vent in the bonaet, remove
the latter by undaing the six screws (4) and examine the
sealing surfaces of the relief valve (12) and valve pin (10),
which ought to make an air-tight joint, and verify that the
diaphragm is intact.

12.08.00 Starting and stopping the compressor

The clectrical controls are very simple to operate. To start
the compressor motor, Lurn the main switch 1o ON, rhm‘rhy
apening the escape-valve, and then push the START
button. The valve will automatically close, and pressure
will start to' build up, ‘but no supply should he drawn off
until the working pressure of 55lb{}’inz (3-87 kgf}’c:mz] has
been reached. )

Push the STOP button to shut down the compressor — this
will allow the escape wvalve to be opened in addition to
cutting off current to the motor — and then switch ofl the
isolator. For starting, remember to operate first the isolator
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and then the START button, so that initially the compressor
piston is unepposed by high-pressure air in the delivery
pipe. If the machine has stopped due to aver-load, make
surc that the cause is traced and rectified, and that a couple
of minutes are allowed for the over-load coils to caol down
before pressing the STOP button (it will act as a manual re-
sct) and then the START button. Remember also to tarn ofT
the cooling water and ie disposc of the water ejected from
the separator, if necessary, when shutting down. '

12.09.00 Air reaches filmsetter

Generaily, it is convenient for the fixed air piping to end a
a control-cock near the filmsetter, to the left hand side of
which the line is completed by a length of plastic hose. This
is seeured to an admission cock at the side of 2 combined

. pressure-regulator and tinal filter. So that the operational
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air-pressure can be conveniently checked, a gauge is fitted.

In this combination fitment, the air enters a passage sur-
rounding the housing of the regulator valve, aud travels
downwards; a deflector plate prevents immediate access 1o
the filter clement (L5), so that maoisture and solids may be
deposited on the inner wall of the bowl (7), where thcy- run
to the bottom. A ballle (14) provides a space of still air
above the deposit so that this is not picked up again. The
air passes inwards through the filter element (15] and then
through ducts in the valve guide plug assembly {13} into
the chamber containing the repulating valve (12) and its
seatling spring. In the upper chamber (or bannet) (9) of the
pressure-regulator, which communicates with the open air,
an adjustable spring (21} holds down the diaphragm {19).
The delivery side of the regularor communicates with a
chamber below the diaphragm so that when the pressure
here reaches the predeiermined point, the centre of the
diaphragm riscs, allowing the valve assembly to rise also.
This action canses the valve disc (12] to seat, cutting off the
alr-supply from the feed side until the delivery pressure
starts to fall; the diaphragm then descends, reopening the
valve. '

The pressure of the air admitted to the filmsetter is adjusted
by the T-handled screw (1), and it is indicated by the
adjoining gauge. First, shut off the air-supply and release
the lock nut (2). Turn the control (1} counter-clock wise il iy
is free of spring loading. Then admit the air supply and turn
the control clockwise to give 17 Ibf/in® {1-20 kgf,"cmz] under
{ull working conditions, and lock the spindle by tightening
the hexagon nut (2). Keep an eye on the accumulation of
water in the bowl and never allow it to reach the baffle (14),
Empty it by opening the drain cock (8) so that it is blown
out into a drain or portable receptacle.

Cleaning of the combined pressure-regulator and filter
requires first that the air-supply shall be turned off at the
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control cock and then that the filter bowl (7) be detached.
Tu do this, unscrew the clamp ring (3] and lower the howl,
which should be rinsed vut with paraffin only; do not use
acetone, ethyl acetate, cthylene dichloride, toluene, thin-
ners or sinilar solvents as these will destroy the bowl.
Release Lhe filter element (13) by unscrewing the baftle {14);
wash the element regularly in paraffin and allerwards blow
it out thoroughly with compressed air. 1f necessary. the
valve and its seating {17) can be withdrawn for examination
{and/or renewal) after unscrewing the valve puide plug (13).
Before re assembling (in the reverse order of dismantling)
check that the wvalve seatings and O-rings are in good
condition, Lo give air-tight joints.

The valve must always scat efliciently, or there will be
fluctuations in the delivery-pressure; these can also result
from obstructions in the valve guide plug (13) or faulty
contact being made by any of the O-rings which may need
replicement; when re-assembling, smear them with silicone
grease. I there is continuous leakage through the vent in
the bonnet, remove the latter by undoing the six screws {20)
and examine the sealing surfaces of the relief valve and
valve pin {13} which ought to make an air tight joint, and
verify that the diaphragm is intact.

121000 Air lubricant

From the combined filier and pressure-regulator, the air
flows through a lubricator; its purpose is to pick up a very
fine oil mist which will automatically lubricate all aii-
operated parts, and considerably reduce the possibility of
sticky air valves. Like the air filter, the lubricator is entirely
automatic and requires no attention other than maintenance
ol the oil-level as marked on the plastic bowl. Only approxi-
mately five per cent of the oil seen passing through the
sipht-feed glass is actually used in the machine at any given
time, the remainder returning to the bowl of the lubricator.
It is important that the correct grade of vil be used; a fine
grade, such as that supplied for lubricating a ‘Monotype’
keyboard, is recommended for giving the best results. To
refill with oil, turmn off the air and unscrew the knurled cap
at the top of the bowl bracket.

Excess oil passed into the air-stream by the lubricator will
tend to cause sticking valves, so thal regulation is important
To check, first verity that the oil-level in the lubricator is
correct, and provide a paper ribbon thar gives repeated

signals for line-end with automatic variable line feed, i.e.
maximum dir-consumption. Run the machine with these
signals operative and sce that two drops of oil per minute
are supplied. If necessary, regulate the flow oy turning the
adjusting screw (3) (adjoining the sight feed dome) with a
small Allen key: clockwise to reduce the feed, 1T the
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range of this is insufficient, disconnect the air pipe to the
automatic variable line feed from the main supply at a
point adjuining the air lubricator, and in ils place connect
an zir pressure gauge. Run the machine with the same
signals and check that the flow from the pressure regulator
isat 171bf,’in?' {120 kgﬂfcmzj {adjust, il required, as detailed
in 12.09.03) and, at the same time, that the lemporary gauge
shows not less than lSl.bf;'in?' {1-06kgffcm®). Now stop the
machine and turn off the main air cock. Remove the clamp-
ing ring and the sight-feed dome. With a screwdriver in the
top of the venturi plug, move the point of the arrow
towards the mark A to increase the pressure-drop and
consequently the oil-flow, or towards mark B to reduce
them. Refit the dome and clamp ring and repeat the test,
remembering that attention can again be paid to the external
adjusting screw. If results are still unsatisfactory, the pro-
cedure for adjustment of the venturi must be repeated.

12.11.00 Constant air

This is the name applicd primarily to static air under
pressure, awaiting release to a delivery pipe either by a
perforation in the paper ribbon or by means of some
mechanically operated valve, or by means of a valve which
is itsell operated by an air signal but which has its action
delayed mechanically until a predetermined point in the
cycle of operatians has been reached. In the latter case, il is
no longer known as 'constant air’ but it assumes the
designation of its controlling stream (01.02.08}, with the
suffix (T} to show that it is limed. For example, K air®
cannot raise its piston until a latch is mechanically released;
it then opens a valve to allow constant air to pass {to raise
the unit shift piston), but this operational sircam is known
as K{T) air.

The principal supply of constant air goes to the air tower
{05.00.00) where the perforations in the paper ribbon
distribute it as signals through the fiftreen numbered and
sixteen letlered vents in the crossgirt, to various destina-
tions. Tt will be recalled that there arc two fixed pios
(06.02.01) to locate the pin jaws when no air is supplied 10
either pin block, piving the effect of two additional air-
streams from the air tower.

Another supply of constant air is led to the salety device
for the unit and justitication drives where it is mechanically
tripgercd (10.02.05) to switch off the electric motor
(14.08.04).

To serve as mechanically timed relays for four signals,
constant air is made available at the lower signal timing
box (12,12.00), adjoining the inclined ratchet shaft.

‘i constant air which the K perforation in the paper ribbon has
admitted to the end of the K air pipe in the crossgrit of the air
tonver (05.03.01 2).
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a branch line communicates with the upper signal timing
box (12.13.00), located a little higher, where four more
signals are mechanically timed, '

Constant air is also supplied to the control box adjoining the
film drum feed shaft. where it provides timed air power for
line-dnd operations (12.14.02 and 12.19.02).

12.12.00 Lower signal timing box

This assembly cantrols the timing of the effects of the three

air-streams ABC, AC and BC simultaneously, and X inde-
pendently. The mechanism for the latter is mosl con-
veniently discussed first.

K air. on arrival, altempts to raise its piston and the lever
abave it, but this is temporarily restrained by a lawch.
Immediately below the pear wheel on the ratchet shaft is an
eight-lobed cam, cach lobe corresponding 1o one of two
angular positions of the main camshafts, The lobes, on
passing, move to the right an operating bar which presses
outwards the spring-loaded latch. When the latch is moved,
piston and lever can rise, npening the valve to allow the
passage ol constant air {though, as previeusly mentioned,
this is naw termed K{7') air] to the outlet. But note that the
lever has been trapped by the ledge of the latch and
remains up (i.c, the K1) signal persists) after the cam-lohe
has passed and after the originating X signal has ceased. If
the & signal is noi repeated, the piston, lever and valve
resume their normal positions when the passing of the next
lohe again moves the laich. (See also 12.19.04).

A tour lobed cam, a Little lower on the ratchet shaft, con-
tacts a second operating bar to move another latch, in this
case controlling three separate air-flows, the ABC, AC and
BC, but at a timing different from that of the X air. The
mechanical inter-action of the pistons, levers, latch and
valves is, however, exactly the same, but here, each lobe
corresponds to a single position of the camshaft. (See
12.18.02, 12.17.02 and 12.17.03).

12.13.00 Upper signal timing box

Located above the lower box, this assembly is somewhat
different in appearance but just the same in principle, in
that the initial urge of five air-streams {in this casc, L, M, N
and Q) is restrained by a timed latch from immediately
vpening five relay valves. At the time ol compilation of this
Manual, no duty had been allocated to the fifth piston
group, and no air pipe was connected ta it. The latch for
Lthis box s operated by a pivoted bar from the larger latch of
the lower box, so that bhoth these latches open and close
together (see 12.19.05-8).
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12.14.00 Paper-release valve box

For the line-end scquence, the paper feed was suspended by
the ABC signal. At the conclusion of four revolutions of the
main camshafts, or one revolution of the film drum feed
shaft, the papcr-feed must be restored for normal routine
to proceed.

-02 The film drum feed shaft therefore carries, justinfront of its
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bevel gear wheel, a special split cam (1), the two halves of
which are clamped round the boss of the pear wheel and
sceured io each other by two screws. (The front face of the
cam, in the form of an interrupted ring, is dealt with in
12.19.02). Behind the disc of the cam will be found a lobe
which, at the conclusion of one revolution of the shafl,
presses on the free end of a small pivoted lever (3). This
lever depresses the end of a valve stem and so admits
consiant air to the outlet pipe. This leads to the larger
cylinder of the paper lock  see 05.09.00 — where it allows
normal paper-feed to be resumed. A spring-loaded plunger
{4) restores the cam-operated lever after the passing of the
lobe.

12.15.00 Single-perforation signals

First, a reminder of the effect of no perforation being
presented, either in the numbered half of the crossgirt or in
the lettered half. The result is that the air pin jaw tongs
encounter no intermediate stop before reaching their limit-
position, and the matrix case, correspondingly, is pesitioned
wiitli an outside column znd the last-but-one row aver the
exposure aperture  the final row would need the Unit-
shift (K} perforation,

Each of the fifteen numbered apertures in the crassgint
leads only to the corresponding pin in the front air pin
bleck, for matrix case location. The pins here, with the stop

_pin and the unit shift provision (06.09.03), make it possible

to obtain any one of the seventeen rows. With no lettered
perforation to raise a pin in the rear pin block, to give a
selected crossbearing, its stop will dictate that only the end-
position of the row is reached.

Similarly, air supplied from any single aperture lettered A
ta I in the crossgirt will position the malrix case {o give the
character at the top of the sclected column.

$ air (the aperture for this is situated between the E and F
apertures) is the signal for the introduction of a justificd
space. The pipe lcads by way of the space cut-out valve hox
(2 (12.19.05) 1o the cylinder of the pin block (3) where it
raises a piston to engage, and so set in operation, the train
of mechanism described in 10.10.02 3. § air is cut off by
BC(T) air (sce 12.17.03) or by L air (sce 12.19.05).
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Flwe primary duty of cach ol the airstreams lettered A 1o
is {0 raise the corvesponding pin in the rea pin block @ for
cross-location of the matrix case (to select the requived
columa), but they have additional functions, for which
purpese the pipes are branched, to reach rrlul‘iplc destina-
tions. Special duties have also beenallocated (see 12.19.04 8)
o the remaining lettered air-streams.

Whereas there are twenty columns in the matrix case, from
which vne must be selected, there are only ten air-streams,
A J o docthe work Bach of them is led to the signal-
combination valve-box (9. In addition, the A 7 ais-streams
supply varioug hranch-lines on the way {as detailed in
subscquent paragraphs) and the J air is taken divect to its
air pin, as well as to the valve-box,

it will be seen thay, in normal conditions, when any one or
mare of the A- [ streams is operative, it is led away from U
valve box o its air pin for matrix location or for duty in
combination. But the arrival of J air drives both the
cylindrical valves upwards, causing all of the in flows 1o
communicate with a ditlerent set of vut-flows. For example,
whereas O alr previously entered and left as € air, it now
emerges as CF air, following a fresh route to a fresh pin - the
CF pin also in the rear pin block. Note that it is stil
actually Cair, but because it has been diverted by though
nol mixed with - the J air, it is convenient to refer o it,
from there onwards, as Cair. Sa, at the pin block we have
the nine streams A 1, plus the nine streams AJ-F1. Add the
unalfected J stream, and the stop pin, and we have control
aver the twenty positions, as !‘t‘quircd.

12.17.00 Other simple combination signals

It owill he realised that all air streams start al the same
moment from the pecforations in the paper ribbon, butonly
une can be deseribed at a fime. The references 1o 'right’ and
Heft’ assume the operative 1o be standing af the righi-hand
side of the flmscticr, and agree with the diagrams.

AC air iy the signal for selting the coarse justification rack
betore a fresh line af matter is exposed. A air is piped {rom
the air tower (1) to the right-hand chamber of the character
kill valve box (8) wherg, if there is no other air-tlaw, it is
biocked by the right-hand cylindrical valve, € air on arrival
al the samie valve box passes round the lefi-hand (character-
kill} valve and, unless there is also an L signal (12.19.05), it
reaches the top of the right-hand valve which it presses
downagainst theactivnufits relurn-spring. This allows A air

to emerge as AC air (ie., A air diverted by, but not mixed

“witly, C air), ¢ branch ol which goes to the double justifica-

tion valve box () (12.18.02). Another branch of AC air
aperates a piston to cause the coarse justification rack o be
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lifted for relocation (3); details are given in 10.06.02 4.
The other application ol the AC stream must be delayed by
the timing deviee constituted by the lower sipnal timing
box (8), which now provides AC(T) air. One lead of this is
taken to the cenlre of the light-mask control (3] where.
acting through two pistons in tandem, it closes the Hght-
path. The second lead of ACTT) air goes to the end of anuther
control box (9 governing the latch of the unit drive lever
{10.02.04). Here are three operational pistons in landem
{the other two being impelled by BO(T) air and AT} air
respectively] and, for their return, 2 spring-loaded plunper
on the far side of the control lever. In the lower signal box
assembly, note Lhal a pin projects to the right of the AC
lever, This is to enable the AC signal to re set the corves |
ponding BC lever - see 12.17.04,

BC air is the signal fur selling the fine justification rack
and alse for ‘line kill’. @ air is piped 1o the right hand
chamber of the character kill valve-box (8) where (as in the
case of A air) il can be released only by C air, so that if
becomes BO air, and does for the fine _]ustiiircatinﬁ rack
what the AC air does for the coarse une (3), Anocther branch
of BC air goes o the double justification valve hox, (7),
where, normally, it passes round the valve, to travel on o
the lower signal thming box (8). ¥rom here the signal
continues at the required momient as BC(T) air to pertorm
three duties. Firsy, it is led to a point near the front end of

the light-mask control (¥) where, through a tramn of three
pistons, it closes the light-path; note how this arrangement
edables the cffect to he produced by three air-streams
(BC(T), AC(T) and M(T)} in one cylinder without the
streams being confused with ene another. Secondly, it goes
tw the space cut-out (2) where it cuts the § air from the als
tower so that this is not able to introduce Lhe justification
main drive; in this respect, L air can produce the same
result as BC(7) air. Thirdly, BC{T) air goes to the contral
for the unit main drive (0), disconnecﬁng this; here again,
two signals, AC(T)} and N{T} cai also have the same effect.

Operationally, it is desirable that the BC{T) signal shall
persist to effect the line kill function, and, fur this reason,
its lever is equipped with a small bell crank. When the
lever riscs, the foot of the bell crank engages with an
adjustable stud which therefare causes the lever to be held
up even when the support of the latch is removed and the
BC signal is not repeated. Clearance is effected by the pin
on the adjoining lever — see 12.17.02 tripping the beli
crank clear of the stud; in other words, BC(T) is re-set
by AC.

see 05.07.00
— into operation for suspending the paper-feed lor five or
ten revolutions. Leads of Both the G and H airs are taken (o
a wvalve hox @ W H air alone is present, its progress is

GH air is the signal that brings the guadder
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stopped by the valve; if G air alone is present. it simp]y
raiscs the spring-loaded valve. When both are present, the
valve is lifted and H air emerges as GH air which is piped
tu a second valve boux (03 where, if M air (12.19.06) is alse
present, the flow is stopped. In the absence of M air, GIT
air is t.tken 1o the quadder cvlinder @ to raise a piston and
su put the repetitive action into effect.

12.18.00 More complex signals

Onee the principle of causing one air stream to divert
another, for the performance of a third task, has been
accepted, it would appear that there is vast scope for
multiplying the functions that could result from combining
more and more air-streams. However true in theory, such
procedure would produce an impossibly  complicated
machine. Only the most useful functions are therefore
catered for, and, in deciding upon their controls, sight has
not been lost ol the effects of the individual components of
the complete signal.

ABC air is the signal that governs the line-end sequence.
The first and most important task is to suspend the progress
of the paper ribban to prevent a new signal arriving before
completion of the various duties that the situation entails.
How the AC and BC combinations are individually formed
has already been described (IZ,IT.DZ—'S]: when the three
perforations, A, Band (" are presented simultaneously, both
AC und BC are produced. The AC line to the double
justification valve box (%) now drives the valve upwards,
s that the BC air no lnngﬁr goes lo its piston in the lower
signal timing box (&), being diverted o emerge as ABC air.
This stream is branched, part going to the ARC piston in the
lower signal timing box to await timed release, and the
other part going dircct to the small eylinder of the paper
lock (13, where it raises the piston to prevent paper-feed
(05.09.00). This is not restored until the film-feed operation
is complete (12.14.02). At the lower signal timing box, the
ABC piston, lever, cam-opérated bar, latch, valve and
constant air combine to give, at the correct morment in the
camshaft cycle, thc ABC[{T) air-strcam. This operates two
controls  first, movement of the piston in the film-feec
trip actuates 13 the lever that has been holding the pawl
(on the gear shaft disc) clear of the rotating ratche
{11.013.02), and second, movement of another piston throw:
a spring loaded electrical switch {6 (mounted on a plate it
the rear control panel (14.09.05)) so that current is cut fron
the magnetic clutch (11.05.00), allowing the unencumberec
return of the mirror bar to zero.

GHN air is the signal that stops the electric motor at th
end of the run. It is also perforated by the keyboar

operator to notity the filmsetter operative that some chang

0

.03

04

of _sétt'iﬁg, details of which will be found written on the
spool, is required; a different face or size may be called for.
Formation of the GH air (i) has already heen described
(12.17.05), and its liability to cancellation by M air {2). From
the line leading thence to the quadder @3, a branch is
taken to a third valve box (7) in the same group, where the
flow operates a valve to deflect N air {12.19.07) from ity
normal course, su producing GHN air. This forms vae of
two alternative feeds (the other is constant air, released by
the safety device @ (10.02.05)) to a small valye box (9. In
this is a ball; when either of the feeds is operative, the ball
is blown across to seal-off the other, so that the air can pass
oﬁly to the cylinder €)) containing the piston which operates
the stop-switch for the motor,

12.19.00 Auxiliary signals

Listed here are signals which do not involve the inter-
action of air-streams, but ¢ach has a modifying effect on
the result of the principal signal which is received
simultaneously.

D air is the signal for an additional line-feed of 6 (or 5})
points. It raises its air pin in the rear pin block for matrix-
location and alsa attenipts to lift a piston in the valve box 20
adjoining the [ilm feed shaft, and so rock a lever. But this
lever is retained by the interrupted ring cam on the shaft,
so that there is no further result unless an ABC signal has
set the line end mechanism into ope'ra‘rinn. Then the cam
rotates and releases the lever, which opens a valve to admil
constant air (which becomes D(T}) to the pipe leading to
the external cylinder of the autamatic variable line-feed
mechanism €3 (11.07.00). '

E. F, G, H and [ airs are the signals for reducing by I, 2,
3, 4 or 5 points respectively, the 6 pt (or 5} pr) additional
line-feed instituted by the D{17] air. These streams raise
their respective air pins for matrix location, and a branch
(rom cach line goes to the automatic variablc linc-feed
mechanism, where it atlempts to raise its piston, As all the
pistons are held down by the locking plate, described in
11.07.07, no action can result until the DY) air (itself
dependent on the availability of ABC air) has freed the lock-
ing plate. Thus the full signals and their effects are: ABCD, 6
or 5% points; ABCDE, 5 or 43 points; ABCDF, 4 or 3}
points; ABCDG, 3 ar 2% points; ABCDH, 2 or 14 points;
ABCDI, 1 or % point.

K air is the signal for unil shift. For a given position of the
unit racl, it advances the position of the film matrix case
by one row (06.09.03-4). This air-stream travels only to the
lower signal timing box (8) (12.12.02). The resultant K{T}
air lifts the unit shift piston €3), raising the draw rod sa that
its hcad enters the alternative
matrix jaw.

the upper — seating in the
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I.air is the signal that tilts the optical Aat (09.12.00) fur
mathematical settings and the consteuction of chemical
formulae ete., to produce o character in the inferior
position, the matrix case providing only a matrix of that
character in the superior position. For this purpose, the air
is taken to the upper signal timing box & for timing
Limerging as 1(T) air, the signal passes to a cylinder €3 at
the back of the prism box where it raises @ piston w rock a
spring-loaded lever; this is carried by a spindle which
passes into the prism box and there racks the optical fHat.
I air (untimed) alsu [ulfills two other duties. Firsi, to
prevent an unwanted- film-feed resulting [rom the chance
presence of the 4, B and C perforations in a trial line, a
branch of L air (untimed) is taken to operate the lefi-hand
valve in the character kill valve box (&), Lo depress the valve
and so to cut off the flow of € air; therefore neither AC nor
BC can be formed. Second, to prevent mirror-bar feed
resulting from a space signalled in the course of a trial line,
[ air {untimed) is taken to the base of the space cut-put
valve bux (2) (12.15.03); here, it raises a piston to raise a
second piston (operated by BC{T) air) to close the valve in
the S air line. Valve and pistons are subsequently returned
by a spring.

M air is the signal for r:hm:}.tc.t.er_ delete. Its-.princ-lpal duty
is the closure of the light-path at the time when the un-

wanted characler would appear. M air is therefore carried

to the upper signal timing box 3. The resultant ML) air
goes ta the rearmost of the three pistons (the others are
aperated by AC{T) and BC(T) airs) in the light mask control
box (), causing the mask to ohstruct the light-path. M air
(untimed).is also used to seal off GH air (3 (12.17.05) which
would otherwise set the quadder in opcration as a result of
these perlorations in a trial line.

7 N air is the sipnal to produce doublc-exposure by prevent-

ing mirror-bar movement. From the air tower (1), it is led
to the motor stop valve hox (17, where, in the abscnce of
GH air (12.18.03), it passcs round the valve and emerges
unaffected to travel to the upper signal timing box €3 for
timing. Now, as N{T) air, the signal is carried to a position
behind the leading piston in the control bax for the unit
drive ([, where it nperates to disconnect the latch and so
prevent the mirror-bar feed which would nurmally follow
the exposure of the character,

Qairisthesignal for increasing the size of the aperture above
the shutter when a +4inx0-2in (10-16 mm x 5-08 mm)
matrix is to be cxposed; the perforation is automatically
made al the keyboard whenever vne ol these over-size
characters is tapped, Q air travels direct from the crassgirt
to the upper signal timing box @ where the mechanism

.09
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prod uces Q(T) air. This goes toa cylinder hlock @8 adjoining
the matrix-case seating on the shutter housing, where it
presses outwardsa piston. The piston impinges onan operat-
ing lever (3], held in contact with it by a spring (5). Attached
near the front end of the lever, and projecting to the left
inn the alignment of the light aperture, is a horizontal metal
slide{1). Towardsthe lefi-hand end ofthisisa window which
normally restricts the aperture to 0-2in x 0-Zin (5-08mm
* 5-08 mm) to prevent siray light entering the system, but,
when QT) air causes the sirip to move, an opening of U-4in
X 0:2in (10-16mmx 508mm) is revealed. The spring
rvestores dll components when the air-pressure is cut off.

L, M and N airs together provide for character kill. The
functions of the three air-strecams (already described) are
carried out independently of each other, but they occur so
frequently as a trio that they are liable 1o be regarded as a
combination signal. The duties applicable to the character-
kill objective are: L air cuts off both the S air to the justifica
tion drive trip (in the same way as BC air does) and also the
C air supply, preventing the formation of AC and BC; M
air closes the light-path and cuts off the GH {quadder}
signal, and MV air trips the latch of the unit drive,

12.20.00 Sumrhary of air-duties

A7
i
C
D 6 pt or 5ipt extra line-feed
'E Matrix column selection
G Reductions of exira
H line-feed
I
¥ Diversion of A4-T for additional matrix-column
sclections :
K Unit shift (directs draw rod head to alternative
seating)
L Low alignment (tilts optical flat), cuts out S air and
Cair :
M Character delete (closes light-path)
N Douhle exposure (¢liminates mirrar-bar movement)
Q Double-size aperture for 0-4in % 0-2in (10°16 mm ~
308 mm} matrices
5 Introduction of justified space
(T}  Suffix to an air-stream signifying that its effect is
mechanically timed
AC  Tingages coarse justification rack shift
BC  Engages fine justification rack shitt
GH  Quadder (for suspending paper-feed)
ABC  Line-end
GIIN  Machine stop
LMN Character kill
1-i5 Matrix-row selection
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13.01.00 Film mairices

Bach lilm matrix, when placed correctly in the path of the
light from the condenser lens, constitutes the illuminated
‘object’” toeast an image on the film wherg it is permanently
recorded. Tach film matrix, therefare, is an accurate
representation of a character which is transparent, with an
opaque background. The size of the normal flm-matrix
image is approximately 8&pt irrespective of the resultant
image-size, and its material is photographic film accurately
positioned in 2 protective carrier of moulded plastic.
Carriers of direct-reading fllm matrices are black while

. those for reverse-reading matrices are grey. Every matrix
-earrier is marked with'its series number and a symbeol 1o
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denate the point-range it is designed to cover. Matrices for
special signs and non-latin characters are also denoted by
their reference numbers marked in red on the opaque part
ol the film. The ratios used in focusing the optical equip-
ment are based on the vplimum size of face normally
appearing on that particular point-hody. Note that the
term: ‘film matrix’ is commaonly used to mean the assembly
of the character-bearing film in its carrier, and cdre must be
taken therefore when it is necessary to distinguish between
the part and the whole.

Twao sets of (ilm matrices are usually required te cover Lhe
range ol sizes 6-24 pt and Didot, though, for certain designs
of tace, three sets are needed, ta maintain typographic
standards. The ‘A’ set is normally applicable to 8- and 7 pt
and Didot, and the ‘B’ set to 8-24 pt and Didot, but, in the
case of Bembo (for example) the ‘B’ range is up to 12 pt and
Didot, and the 14-24 pt and Didot sizes are provided by a
'C’ set. On the other hand, only the "A’ sets are required for
Univers and some other faces. There are further exceplions;

Sizes below 6 pt are designated for the specific size to be
reproduced e.g. 126-5, mcaning Series 126, 5 pt. They are
normally arranged to be set at &pt focus.

The A set of matrices for Spartan will give 6 pt or 6 Didot
images, hut & pt or 8 Didot focusing bars must be used for this
sfze. 'B" matrices will give 12-, 18- or 24pt or Didot in
conjunction with the normal focusing bars fur these sizes.
in st}rh_c lounts there are limitations to Lthe size-range, e.g,
Linivers F,x"panded, the largest size of which is 20 ptor Didot.

Certain special supplementary founts are also available,
Here the size of the matrix-image is modified. These
matrices can be arranged in a matrix case tdgether with
those of @ normal fount su as to provide, simply by signal. a
[ount of larger {or smaller) characters without the need to
change locusing bars. This avoids a separate setting which
would require subseguent assembly of the films by make-
up procedure. Production-time is therefore saved at two
stages, but it will be appreciated that special keyboard
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equipment Is necessary. These supplementary founts are

designated to show first the image-size and then the focus
al which this size will be oblained - c.g. 334 — 10/8 will
reproduce as Series 334, 10pt, with the focusing arranged
as for 8pt.

Standard-sized {ilm matrices 0-2in < 0-2in
(5-08mm « 5-08mm) but for certain, mathematical work
involving hrackets, root-signs ete. which are to embrace twa

meastre

lines of formula, and for two-line initials etc., some special
matrices arc made, te give double-depth images. These
matrices measure 0-din x 0-2in (10-16mm » 5-08 mm) and
provision is made for a number of these to be carried in a
matrix casc, replacing twice as many of standard-size, and
also for an enlarged light-aperture (09.04.01} when they are
being exposed. For the alignment of characters, see 13.05.01.

As in the case of metallic matrices for hot-metal casters, the
tilm matrices are arranged in their cases in rows and columns
which agree with the lettered and numbered air pins raised
by the air admitted through the perforations in the paper
ribbon. Generally, the scheme of arrangement is based on
the principle (as shewn in the illustration) of placing the
widest characters in the bottom row and graduating them
to the narrowest at the top, though the double-expasure
provision enables any desired number of units to be given
to any selected character, either abeve or below the normal
allncatinn to the row affected. It will be recalled [06.09.01
and 10.02.01) that the unit rack (and therefare the width
allocation given by the unir selector) is dependent on the
position to which the matrix case has been moved — i
which row has been selected — subject tn Unit Shift’
(06.09.03).

13.02.00 Matrix case

The matrix case is a steel frameé designed to retzin the
assembly of matrices in their correct sequence and align

ment, to enable them to be protected from dust and other
dirt, and alsu lo ensurc that each, on selection, occupics
precisely its appointed position relatively to the wholc
optical system. For each matrix, therefore, there is a cell in
the steel grid which forms a permanent part of the film
matrix case [unlike the comparable members of a hot-metal
matrix case}. Recesses in the upper laces of the wall of each
cell constitute sockets into which fit lugs on the lawer side of
cach [ilm-matrix carrier. Mormally, 340 cells are provided;
where double-size matrices have to be included, some
intermediate cell-walls arc climinated.

Fach of the two sides of the matrix case has a continuous
projecting flange which is supported in 2 corresponding
slot in the sliding frame. Al onc end of the case is a short
tail to carry the aligning tenon; a longer tail at the opposite
end carries a further tenon and embodies 3 machined hook.
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This connects with the cross slide (which reccives motion

from the matrix jaws (06.10.02)) and allows transverse move-
ment inagreement with that of the sliding frame.

(n the under-face of the matrix case are the V-prooves which
register with the sprung and fixed V-bars on the shutter
housing to finalise the position of the matrix case (and there-
fore of the selected matrix) betore exposure is made.

The upper faces of the assembled (1lm matrices are protected
from dust and other dirt by a transparent plastic cover,
kept in place by a prid cover plate; this is secured at each
corner by a counter-sunk screw socketed for an Allen key.
Always carefully inspect every matrix case before using
it; one that has been out of service a long time may have a
cover that is discoloured so as to impede the passage of light.
Il this is sn, remove and clean the cover with carbon
tetrachloride or trichlorethane (‘Genklene’) to restore ils
clarity; use only a small quantity of the liquid and wipe the

cover dry immediately afterwards. Be sure to replace the .

caver and plate correctly e, with the mesh of the cover
plate and the corresponding indentations in the cover
coinciding with the walls of the cells below. Otherwise, the
transmission of light will be obstructed.

During use, the transparent dust cover becomes indented
by the film-matrix carriers, so that its resilience is lessened
and movement of the carriers hewmea poss:ble This leads
to wear and an aggravation of the ‘condition. The film is
jolted loose in its carrier and its correct alignment can no
longer be guaranteed ; therefore, immediately a dust cover
bugins to show signs of wear, and consequently ceases to

hold all the mairix carriers securely, a new ane must be

substituted.

13.03.00 Cleaning (ilm matrices

Dust, which is always present in the atmosphere, is an
enemy ol good photographic reproduction, but, with the
simple precautions recommended, it can be readily pre-
venied from having il effects. Film matrices are most
exposed to dust when the case is opened to make a change,
and we therefore strongly recommend that the work should
he carried out as follows:

Litt off' the cover plate after withdrawing the four retaining
screws, and place it on a clean surface. Lift off the trans-
parent dust cover and make, as detailed in 13.04.03-5, any
necessary changes.

Lay the cleaning mask in the position previously occupied
by the dust cover and, holding it in position by hand, pass
the small nozzle of a domestic-type vacuum-cleaner over
the mask to draw oul any dust that may have settled on the
matrices. Clean the transparent dust cover with a ‘Selvyt’
cloth and quickly substitule it for the cleaning mask. Then

replace the cover plate so that it is correctly registered with
the film matrices, and secure it with the four screws.
Finally, turn the matrix case over and apply the nuzzle Lo
its underside. I it is not required for immediate use, store
it at onee in the dust-proof box.

.04 A film matrix that has been long stared, as well as ane in

canstant use, may acquire some specks of persistent dust
that do not respond to the vacuum-cleaning Lrealment.
Almost certainly the dust particles are being caused to
adhere to the surface hy a thin film of grease which can be
removed as ftollows: Remove the flilm-matrix carrier as
detailed in 13.04.03; hold it with the tweezers and agitate
it for a few seconds in carbon tetrachloride or trichlorethane
(‘Genklene’}). Then remove the film matrix from the fluid
and dry it thoroughly in a warm air-stream Experience has
shown that this procedure is easily carried out, and that the
results are entirely satisfactory, Note that the use of other
cleaning fluids may dissolve the apaque red varnish and
destroy the matrix.

13.04.00 Changing a film matrix

.01 While the substitution (or introduction) of a special sort

is done casily and quickly, remember that it can also he
done incorrectly and that this may lead to permanent dam-
age to the carrier or the negative. It is thercfore highly

desirable thal the work should be done exactly as detailed.

02 By Ldkl[l}: vut the four screws at r..;ra corners of the matrix

case, release the cover plate and the transparent dust cover.
Place these on a clean sheet of paper, noting which way up
and which way round the dust cover had been fitted, so
that it may be returned to the same position at the conclu-
sion of the task.

.03 W;U_r-i-c-i'ng [prefcrabl};}"Br.i—_a“l-igh't—tah?e, insert the special

tweezers provided into the film-matrix carrier to be re-
moved. You will probably have been notificd of the row
and column in which Lhis is to be found: time and trouble
in finding this location can be saved by laying the plastic
positioning plate (supplied with each machinc) on the matrix
case, as this immedialely gives all the cross-references. Be
sure that the chamfered corner of the plate agrees with the

chamfered corner of the matrix case. Allow the tweezers to
expand and carefully raise the matrix; the lift must he
truly vertical, or the part will bind against its neighbours,
being a very close fit. The lugs at the bottom of cach carrier
must be thus safeguarded apainst all strains.

.04 Now check the identification of the substitute film matrix,
- engraved on the outside of the wall.

-05 Do not attempti to insert the new film matrix using your

fingers only, as pressure so imparted may be one-sided;
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there is also risk of grease cte. being picked up. Use the
tweezers as before, ensuring that the film matrix enters
its space vertically, with its identification marking on the
side towards you, when the matrix case has its longer tail
tn your right [or reverse-reading or to your left for direct-
reading. Push it down gently, so that the four lugs projecting
from the underside fit snugly into their sockets in the walls
al the cell. Any application of force is liable to damage the
seating of the carrier and so impair the quality of the fit.

When the change has been completed, carry out the
cleaning and’ re-assembling routine desceribed in 13.03.03,
If the matrix case is not required for immediate use, re-
p].lcc it in its wooden case without delaj_,,', and make sure
that the displaced matrix alse is properly housed for
starage.

13.05.00 Position af film-matrix image

The film-matrix image is carefully located relatively to two
imaginary datum lines, one vertical and one horizontal.
The horizontal datum line (A] is termed ‘standard align-

ment” and is at a fixed dislance from the top of the film
carrier; the bottom of the x-height is located on this standard
alignment, so that, by conforming to this, all characters
preserve accurate horizontal alignment relatively ta each
other. The vertical datum line (B) is termed the ‘standard’
and is at a fixed distance from the lefi-hand outer face of a
direct reading (black) film carricr, or the right-hand outer
face ol a reverse-reading (grey) film carrier, as seen — in
both cases - with the lugs towards the observer, and the
character upright. '

The area between the ‘standard’ and the inner face of the
film-carrier wall is provided to accommodate the kern of
characters such as the italic lower-case T, Kerning into
this area also occurs with some nion-latin scripts.

For technical reasons, some ‘exceptional’ series (e.g.
Spartan and Univers Fxpanded) do not conform to this
‘standard’; the characters are closer to the carrier’s side
wall. Consequently. it is not practicable to intermix these
matrices in.the same matrix case with those of any other
series, as the vertical alignment will not be the same for
both. However, at the make-up stage, matter set in any of
the ‘exceptional” series can be assembled in register with
matter set in another,
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14.01.00 Operative’s limitations

The first essential information on the electrical system that
every operative must acquire is the realisation that the
following instructions fall into two categories. Firstly, there
is the sel of comtrols which must be actuated to maintain
the working cycles of the machine, a warning light, and a
low-voltage projection lamp which is Lthe subject of Section
08.00.00; these matlers concern him. Secondly, what does
not concern him are the motor and the elaborate electri-
cal system of connections, iransformers and relays;
these can only be dealt with by a qualified electrician
who will also attend to the fuses. Interfercnee hased on
hope and good intention, rather than on knowledge and
understanding, can lead to cxpensive damage to the
machine, and constitutes a personal risk to the welfare of
the adventurer; electricity doesn’t do things by halves and
there is no reduced penalty for a “first offender’.

Consequently, no filmsetter operative should atlempt to
handle any of the items mentioned after paragraph 14.04.09,
as all the subsequent information is intended only for
the guidance of the electrician whosc servides should
be obtained in the event of an electrical fault or for
maintenance of the electrical equipment. The operative
will, however, profit by reading the whole of this section
as he will then be in a better position to anticipatc the
enquiries of the electrician, who may not be familiar with
all the names and locations of the filmsetier components
he has o tend, The following descriptive matter assumes
a 3-phase supply - the most usual. ,

14.02.00 Front lower control panel

Throtigh the front of the panel a switch knob (2) projects.
It is the constant-voltage-transformer-control switch, more
convenient for frequent operation than the isolator switch
on the wall; when the machine is not in operation, it must
be turned off. All the time current is being fed into the box

and the circuits are operalive, a neon warning light at the-

front of the upper control panel is illuminated. 1L will go
out, and the machine will stop (i) if there is an aver-load,
(ii} if the projector lamp or its circuit fails, (iii) if the mirror
bar over-runs (travels a distance representing more than
60 ems) and mechanically breaks the circuit, or (iv) if the
fuse in the primary side of the constant-voltage transformer
fails. .

Also on the front of this control panel is a ‘stap and re-set’
button (3); if the machine has stopped because of over-load,
turn the hand wheel ane revolution and then press the
button. I the circuit hreaks again, find and rectily the
causce, it possible, or call in the electrician.
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14.03.00 Front upper control panel

The operative’s electrical control panel is mounted at the
front of the machine, above the hand-wheel. Facing him
are the neon warning lamp (1) mentioned above, the START
and STOI' buttons controlling the electric motor, and the
rotary contrel switch (4. For testing the LAMP and
CLUTCH circuits individually, turn the arrow to the
appropriatc word; for normal operation,. turn the arrow
to point downwards.

On the right-hand side of the panel box are the control
knob (6) and scale for adjusting the current to the projec-

‘tion lamp, and consequently its brightness — see 08.04.07 —

by mcans of an intcrnal rheostat. The pointer to the scale
indicates a guide figure rather than a specific measurement.

14.04.00 Advice to opereitives

Compared with other filmsetter components, the projec
tion lamp has a short working life. Do not hesitate to change
the bulb when its brilliance has been appreciably lessened
(08.03.02b). If it fails completely or its fuse is ‘blown’, this
is one of the most likely causes of.invoiuntary machine
stoppagcs and in such an cvent it should be the first item
to be checked; the simple act of replacement may prevent
a prolonged investigation.

From time to time, check that the driving belt does not
appear to be slack, resulting in slipping and lowering the

machine-speed. In addition to slowing production it will
also lengthen the exposure-time, piving rise to discrep-
ancies in film-density. To adjust, slacken the two knurled
nuts (1 and 2) on the adjusting screw (3) so that the weight
of the motor and the base on which it is mounted tensions
the belt. Tighten the adjusting nut (1] until it just touches
the bracket, then slacken it off one-and-a-half turns.
Finally tighten the lock nut (2) so as to nip the base against
the adjusting nut. This should be done as a matter of
routine onc month after the filmsetter has been installed or
a new belt fitted, and thereafter at six-monthly intervals
ds 4 Prct:auti()n,

When a general check is made on the tightness of bolts,
nuts and screws, do not f'orgt:l to include those securing the
electrical components to the mechanical parts, but this
instruction does NOT include the testing ol electrical
connections.

At the conclusion of working hours, always remember to
switch OFF the constani-voltage transformer control
swilch, as, due to its special nature, this Lype of transformer
absarbs approximately the [ull-load current whether
loaded or unlpaded.



A% What may appear to be an clectrical fault may have a
different origine Por example, make sure that the air
sipnals are efficiently operating the stop and the clutch-
cn.:mml switches, belore blaming the electricity.

06 Similarly, before looking far a-field for the cause of a stop-
page. verily that the mirror bar is not operating ils limit
switeh, and press the RE-SET butfon.

AvP When the warning lamp on the upper control panel be-
comes blackened and dull through age, repiace it hy
unscrewing its cover and then unscrewing the bulb iisell’

08 When everything is working carrectly — leave well alone.

49 Operatives should remember that the remainder of the
Section is not for them to act upon.

14.05.00 Installation
0l In different areas, the main supply of clectricity is avail-

I able in dilferent voltages and other characteristics. As
these will have been specified when the filmsetter was
ordered, the wirings of the motor and other primary com-
ponents will have been arranged to suit, but check that the
details shown on the machine data plate (located on the
left hand end of the lower control panel cover) agree with
what is actually available The usual ranges arc:,

190 200 volts, 3-phase, 50 cycles per second

2000 220 volts, d-phase. 60 cycles per second

40180 volts, 3 phase, 50 cycles per second

400 240 volts, 3-phase, 50 cycles per second
In addition, cquipment to suit 200-260 volts, single-phase,
2-phase and other varietics of AC supply are also available,
Note that, in the case of the 340 1o 440 volt supplies, the
neutral conductor must be available in order 1o supply
(he auxiliary single phase cirenit, Shoald any change in the
supply take place subsequently, as notified by the Local
Awthority, the information should be passed on at onee to
J4 representative of The Monotype Corporation Limited.

2 At the time of installation, an isolator switch must be
!i fixed to the wall as close as is conveniently possible to
the filmsetter, and wired in to the mains, Local Authaorities
have their own Regulations regarding connections and their
requirements should be fully observed in providing for
the current to be taken from the isolator switch to the access
paint at the back of the front lower control pancl. This
component is the square container below the handwheel
at the front of the machine. Efficient earthing is essential;
the correct connections are shown in the wiring diagram.
There are two principal circuits, one for the motor [3-
phasc) and one for the auxiliaries (single-phase).

03 B With the isolator switch OFF, remove the cover of the
I motor starter in the front lower control panel (14.07.01)
and fill the dash pots (2) with the oil provided — use no

other. As the pistons and dash-pots are matched, thesc com-
ponents must not be interchanged. Adjust them in accor-
dancé with the details given in the supplementary leaflet
supplied with the starter.
.04 I Remove the driving belt from the motor pulley; for re-
i placing this after testing the motor, see 14.041.02, but
this should be done only by the mechanic responsible for
the installing.

=}
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Before switching on, make sure that all covers have been

properly replaced and that the machine can be turned by
hand without obstruction. While the mator can be started
by pressing the START push-button, it will only continue
to run if the rotary switch {4 Fig. 14.03.04) is in either of
the two LAMP ON pusilions. Note the direction of rotation
it must be CLOCKWISE when viewed from thc pulley end
of the armature shaft,

14.06.00 Motor matters

.01 The 3-phase driving mator is rated at 3 h.p. Its speed is
720 r.pm. or 840 r.p.m. if the supply is at 60 cycles per
second; pulleys of Lhc appropriate size are fitted to give
.Lh(-: correct machine-speed. The motor is of the squirrel-cage,
induction type. Tt should need little attention, but every
two years (or more frequently, according ta the hours
operated), lo compensate for normal wastage, the grease
cups should be filled with Shell Alvania greasc or its
equivalent, and completely screwed down.

.02 The 3-phase starter, located in the lower control panel
(14.07.01), is also rated a
operated, it is equipped with clt:n:tm—magnclir over-load

ihp Electro-magnetically

trip coils in lwo of the 3-phase lines. Note that the 3 phase
supply does not [eed and activate the operating coil in the
starter  which is in the cumt.ml—vulugc transformen

{sccondary] circuit - see 14,07.03.

03 The enil of the circuit-relay switch, in the centre of the
lower control panel, is fed by 2-phase conductors of the
3-phase supply by the molor starter when this is operated

14.07.00 Auxiliary circuit - lower control pancl

.0

Before opening the front lower control panel, make certain
that the wall mounted isolator switch is OFF. Then take
out the hexagon-headed screws in the back of the battom
left- and right-hand corners of the box and lift off the cover.

Overlying the area of the transtormer and relays is the
INSULATING SITTELD which screens the exposed terminals
and wiring from the metal cover. Tt carries a diagram
showing the whole of the wiring layout and the relative
positions of all the compenents concerned. Te sure to re.
place the shicld before restoring the cover.

-02 FUSTS of the cartridge type pratect the auxiliary circuits
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as follows: Constant-voltage transformer primary [8]' 3 08 CONTACTOR .OIPE.RA".['ING COIL, rated at 230 volts, is

amps. Constant-voltage secandary 0.5 amp. Lamp (rans-
[ormer secondary, 5 amps. Coloured dots adjacent to the
fuse-holders denote the respective positions of the fuse-
carriers. In the case of 3-phase circuits, up to 260 volts,
where 2 phase conductors are used to provide the single-
phase supply for thc constant-voltage transformer, a
double-pole fuse is fitted in the C.V.T. primary circuit.
Should a fuse have to be replaced, the reason for the fault
should be ascertained and cleared. In the cvent of a correct
fuse not being available for the C.V.T. input or output, a
fuse of higher rating may be put in temporarily, but in no
case should any fuse of more than 3 amps be used. Suhstitute
a fuse of the correct rating as soon as possible.

CONSTANT-VOLTAGE TRANSFORMER of 190--260 volis
single-phase input, controlled by a double-pole switch,
supplies the whole of the auxiliary circuit with an almost
unvarying single-phase supply at 230 volts. Note that
melers of the rectifier Lype do not accurately measure the

output circuits of this unit.

PROJECTION TAMP TRANSFORMER input is 230 volt,
single-phase, and the nominal stepped-down output to the
lamp is 15 volts. For further details of this lamp, see Section
8,000, 3

LAMP RELAY SWITCH, single-pole. -The contacts are

connected in the contactor-operating-coil circuit, while the ..

relay coil is in series with the primary circuit of the projec-
tion-lamp transformer. Any failure in the circuit (c.g.

burnt-out filament etc.) will therefore de-cnergise the

starter-contactor coil, and shul down the machine. The

contacts should never be filed or dressed; only if very

dirty, they should be cleaned with a little contact cleaning

fluid. Adjust them so that the relay jusl operates positively

when the brightness control is sct at minimum —i.e., turned

fully anticlockwise.

CIRCUIT RELAY SWITCH. The coil of this relay is activated
by the starter - see 14.06.02. The single-pole contacts are
connected in the feed to the running position of the rolary
control switch {14.08.02). This interlocks the motor circuit
with the auxiliary circuit, and so ensures a complete shut-
down if the supply fails or if there should oceur one or
more of the faults for which either circuit provides. The
contacts should never be filed or dressed ; anly if very dirty,
they should be cleaned with a little con'tact-cleansing fluid.
Adjust the relay so that the contacts operate positively at
nominal voltage less 15%, but separate at approximately
50U, of nominal voltage.

OVERLOAD PUSH-BUTTON RESPET SWITCH
structed integrally with the motor starter, but it is connected
in the contactor-operating coil circuit.

is con-
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situated in the motor starter, but it is not connccted
electrically to the motor circuit.

b
14.08.00 Auxiliary circuit — upper control panel

‘When servicing any of the switches in the upper control
panel, first scc that the isolator switch is OFT. To gain
access to the panel, first release the collet-type clamp of
the variable resistor knob by slackening the Allen screw
at its centre. Note the angle of the 4-position rotary switch
and remove the handle after slackening the small cheese
headed screw in its end recess. Take out one hexagon screw
from each corner at the back of the panel. Withdraw the
{ronl cover sufﬂ(‘.ie_ntiy to allow the two warning lamp
wires to be released from their terminals, following which
it will be completely tree. After reconnecting the wires and
veplacing the cover, restore the rolary switch handle at the
correct angle and see that when the indicator of the variahle
resistar is at zero, the control itsell’ is in its extreme ant
clackwise position

4-POSITION ROTARY SWITCH gives, for test purposcs,
the selected positions of LAMP or CLUTCH and the runn ing
position of CLUTCH AND LAMP as well as the OFF. '

START/STOP SWITCHES provide remote push-button
control for starting and stopping the motor; they are
connected in the starter-operating-coil circuit.

STOP SWITCH is aperated cither by constant air, when
triggered, to stop the machine in the event of 2 mechanical
fault, as mentioned in 10.02.05 and 12.11.03, ar by GHN
air at the end of a run (12.18.03). It is a single pole switch,
connected in the starter-vperating-coil circuit. The contacts
should never be filed or dressed: only if very dirt'_j;, they
should be cleancd with a little contact-cleansing fluid,

WARNING LAMP, neon-filled, consumes 0-5 wall at 230
volts. It has an Edison-screw fitting. It glows to indicate
that the constant-voltage transformer is switched on and
that the mirror-bar limit switch is closed.

VARIABLE RESISTOR is provided with an external hand-
control knob to regulale the brightness of the projector
lamp — see 08.04.07. Of either 1- or 2-ohms resistance, it is
in series in the lamp circuit.

14.09.00 Auxiliary circuit — rear control pancl

As its name implics, this assembly is situated at the back of
the filmsctter. Its functions concern the mirror bar — irs
progress and its limilations. Retore removing its cover,
make sure that the isolator switch is OFF,

RECTIFIFR is of the sclenium metal type, with a single
phase input of 230 volts and an oulput of 180 volts, 0-15
amps, D.C.
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RESISTOR, rated at 1252 ohms, 40 watis, is connected in
series with the clutch field coil; pre-set to reduce the
pressure o 90 volts, it should not need adjustment. The
voltage ol rhis circuit must not exceed 95 when the cluteh
ficld has reached normal working temperature.

ELECTRO-MAGNETIC CLUTCH, when energised, has as
its duty the conveyance of motion between the gearbox
and the mirrar bar. Tts electrical components are the field

and armature units. It is rated at 90 volts, 9 watts D.C., the
valtage being regulated by the resistor — see 14.09.03.

"CLUTCH CONTROL SWITCH is operated by an air-piston

impelled by ABU(T) air (12.18.02), the line-end signal
(timed). Dreaking the clutch circuit, it allows the mirror bar
to return to the front of the machine, rotating its driving
pimon (in the reverse direction to its feed), without trans-

"mitliﬁg the mation back to the gearbox. When servicing

this single-pole switch, do not file or dress the contacts;
only if they a¥e very dirty, clean them with a little contact-
cleansing (luid.

MIRROR BAR LIMIT SWITCH is mechanically operated
by the rear end of the mirror bar exceeding its normal
travel. The switch controls the output of the constant-
voltage transformer. Special attention should be given to
the carrect adjustment and tightness of this single-pole
switch assembly, as failure may result in severe damage to
the filmsetter mechanism. Adjust the switch so that it opens
before the mirror-bar reaches a point at least 4in (3mm)

 from the mechanical limit of its travel, having regard 1u the

continued availability of the bU-ems measure. Scrvice the
contacts as described in 14.09.05.
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The complete wiring diagram.
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1%.01.00 Materials

While it ig casily assumed ihat the material to be mounted
o the film drum of o flmsetter must be film, sipht must
nut be lost of the use ol photographic paperasan alternative.
Operatives should keep abreast ol current developments
i manulacture, as many improved materials have been
introduced in reeent years, and continued progress may be
conlidenily lorecast. 1t is therelore advisible to study
articles in the trade and technical Press c_lescril‘.ing the
characteristies, processes and possibilitics of new [ilms
and papers and the chemicels used with them.

Attention may well be given (Tor some classes ol work) to
the material classified as “Stabilisation Paper’. This has
reasnnably good constancy of dimension and offers such
advantages as low purchase price, excellent black-and-
white definition and rapid processing which avoids a greay
deal of conventional darkroom technigue by the usc of a
special inexpensive processor. Where text has to be patched
up with art-work, the repro-proof standard of the positive
Stabilisation Paper product commends its use in many
printing establishments. Special literature, and instruction
on the use of this pa ['*u.‘r, are available.

"Lith” type film or paper may be used on a ‘Monophoto
machine: Most modern films have good dimensional stab-
ility, but specially stable film bases, such as polyester, are
particularly suitable for retaining accurate size. With gaod
processing conditions, the variation of size should not be
greater than 0.005 in (0.13mm) across 60 pica ems on any
twa pieces of the same ‘lith’ 1ilm, and with ‘estar’ base the
crror should not be more than half this amount.

Stripping [ilm is less stable than other kinds, but it produces
remarkably accurate resulis if it is handled under controlled
conditions (J!"TC[T}]'I(.‘I‘GT..LH‘L' and humidity.

15.02.00 Grey-scale malrices

Tu enable the operative to maintain accurate control over
the quabity of the exposed [lm, a ‘test nepative’ based on
the prey-scale step-wedge principle is used. Various steps
in this scale are supplied in the form of individual matrices
for insertion into the matrix case.

The matrices may be placed in standard malriz cases
wherever there are spare positions. Unit-row values can he
ignored, because the keyboard operator will provide for a
quad space between the items of the scale to prevent over-
lapping of exposures, even it the matrices are accomodated
in the 4-unit row.

It is a simple routine for the keyboard operator Lo provide
perforations for exposure tests, provided that he knows
the positions occupied by the matrices concerned.

01 Adequate control of development can be obtained with

A5

only two or three grey scale matrices in the case, and the
preference of individual printing houses may dictate the
selection of matrices appropriate 1o their class of work,
cither consecutively numbered or alternately numbered.

Many may find that, for normal working conditions, the
two matrices, Nos. 2 and 3, will he adequate. The process ol
development is vicwed, and stopped when No. 2 is opagque
and No. 3 half-black. A more accurate control may be
obtained by having No. 5 availahle also, stopping dcvé]np»
ment as soon as this becomes visible. However, the fewer
test matrices used, the more fount spaces remain.

When required for their specialised checks, individual

matrices for the alignment ‘cross” and the sizing quad are
also inserted into the malrix cascs.
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16.01.00 ‘Combined operations’

Apart [rom outside matters over which he has no control ~
suchas the canstancy ol the electricity supply - a filmsetter
operative’s livelihood depends on the continued efficient
working of two machines. the filmsetier itself and the com-
pressor plant which provides the air to activate so much
of its mechanism., 1t is therelore essential for him to obtain
the best possible service from both of these, without
interruptions to his production routine, The manufacturers
have done their utniost to ensure a smaoth continuity, but
they cannot do more than ease the operative’s path; it is
up e him to follow it conscientiously, carrying oul the
scheduled maintenance with a precision matching that of the
engineers who built the machines. This regular atlention s
your best safeguard against exasperation at what may be a
critical moment. For the sake of everybody’s repulation
and satisfaction, therefore, we ask for your fullest co-
operation in the matter of mzintenance.

While the filmsetter is the principal consideration, it has
got to be somebody’s joub to give the compressor Lhe little
atlention it needs. Anybody can quickly learn and perform
the drill for daily operation, but hecause other maintenance
is required only at comparatively long intervals, it is
liable to become nobody's duty, T'he remedy is obvious.
Refer (0 12.02.00 and keep, near the compressor, a record
sheet of Tulwication and other maintenance work done.

Tw re cap, briefly, the needs of the compressor planl - do
not neplect the air-ntake filler, water temperature, air-ont-
flow filter, cylinder-head disc-valves, oil-reservoirs and
wick feeds, crankshafl bearing and belt-tension,

16.02.00 Cleanliness

Ideally, the lilmsetter room should be kept like a hospital’s
uperating theatre. Air-conditioning is probably too much
10 ask i'nr"gltm‘r;ﬂ application, so ar..mm:pheric dust must
be controlled. 1L seltles everywhere, bul - preferably -
du not disturb it with a brush as this merely re-distributes
a large part of it. Remove it with a vacuum-cleaner from
the filmsctter, floor, bench, cabincts and anywhere else it
is liable to accumulate. When dealing with the prism box,
focusing bars, matrix cases and the containers of spare
sorts, act on the prineiple of “box open - box closed’, in
quick time.

The other Iﬁugv_y ta be avoided is excess oil. Lubrication is
the art of preserving a film of il or grease between moving
surfaces that would otherwise be in contact. The advantage
of a thick film is enly rapid automatic repair in case the
film gets torn by the loading of excessive pressure and
speed, conditions that are unlikely to arise on a filmsetrer.
For the great majority of its lubrication-points, therefore,
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a minimum guaniity — a single drop ~ is sufficient at any
time, to make good the losses of drainage and evapuralion.
But, a5 both of these are continuous, replenishment must he
regular and fairly [requent, as detailed. Excess oif is dirt
that can be spread from machine to hands and tools and from
them to anything; it the ‘anything’ is part of the optical
system, time and care must be applied to restoring it to a
spotless, smearless condition — see 09.15.00. ‘Little and
often’ is the best policy with the oil-can; an alert cj:c to
detect surplus lubricant and an immediate hand 1o wipe
it off are the best way to put it into practice,

Hands and tools must be kept clean and dry at all times

'cxcept when actually dealing with components that reqguire

an oil-film for their efficient working. Make sure that
wipers and cleaning rags are not of the kind that will shed
tfibres either as loose strands or as croded fluff,

16.03.00 Adjustments

Details of adjustments that may become necessary are
given in Lhose parts of the Manual where they apply. Many
represent work that the operative should do, but he should
beware of attempling anything that is scheduled for the
atlention of a qualified engineer or electrician.

Serews and nuts should be nipped up tight but — especially
with the smaller components — avoid undue force which
will impese an undue strain on the uniting member, will
make il more difficult to unda next time and, if constantly
repeated, will strip the thread. As a full set of screwdrivers
is in the tool-kit, always usc the one suitahle for the jobh in
hand. Spanners are designed with a length of arm appro-
priate to the nut, screw or boli they (it so that the applica-
tion of 2 hammer or supplementary ‘struggling har’ should
uever be neeessary for undoing, and, for doing up, they
are prohihited.

Movices, who may be accustomed Lo handling hcavicr
articles, should try to develop the mare delicate approach
to focusing bars, matrix cases etc. which they can observe
to be the practice of expericnced operatives. Force is un-
neeessary and is almost certain to cause damage.

16.04.00 Lubrication - compressor

The compressor plant’s requirements have been mentioned
alrcady - 16.01.02 — so that there is no further need to
deal with them under this heading.

16.05.00 Lubricants for filmsetter

Any of the following oils is suitable for use on a filmsetier,
whether as part o its semi-permanent supply or as contents
of the oil-can for application by hand:
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Alexander Duckbam Lid

Castrol Industrial 1id
tisso Petroleum Co
Gull 0l {G.B.) Lid
Mabil Oil Co

FEPS Extreme Pressure
Giear and Bearing Oils
Hyspin 144

Teresso ¥V 78

Gulf Harmony 6]
Compaound BB Oil

BP Energol HL17%
Shell Macoma Ol 33

Power Petrolenm 1id
Shell Mex and B.P Ltd
Any of the following is suitable for use on a filmsetter
where grease is specified
Admax T3
- Spheerol AP3
Reacon 3
Mobilux 3
- B.P. Enecryrease L83
- Alvania 3

Alexander Duckham LUd
Castrol Industrial 1.td
Lisso Petroleum Co. Lid
Malil Oil Co

PPower Petroleum Lid

shell Mex and B.P. Lid
ar Alvania RA

16.06.00 Lubrication - cams

A detachable tray below the camshafis provides an oil-bath
into which most of the cams dip at every revalution; the
others reccive oil hy splash. This provides adequate
lubrication for the bearings of the rollers at the feet of the
cam levers, but not for the bearings of the camshafts them-
selves  see 16.08.11 and 12. On machines up to, and includ

ing, No. 91073, a small open trough, near the rear end nf the
oil pan, served as an ail-level indicator. On later machines,
a window-type level-pauge is provided, to the cealre ol
which the level must be restored with a fresh supply of
ail as soon as any shortage is noticed, Examine it weekly.

16.07.00 Luhrication — layshaft and gearhox

forced-feed lubrication is provided for these components,
Spigotted in o the rear end of the driven camshaft is a
short spindle terminating in a worm. This cngages with
iceth cut spirally on the centre ol a dnuhle—ﬁndgd piston,
which is thereby caused to rotate. The upper face of the

piston, set at an angle Lo its axis, hears against a lixed pin

projecting inwards from the cylinder-wall; it is held up by
aspring below the bottom face. Consequently, as the piston
revolves, it is caused to reciprocate axially. In certain
positions, ports in the piston are brought into alignment
with ports in the cylinder walls, giving valve-action, so
that the whole assembly forms a force-pump.

A suctian pipe from the Tower part of the gearbox enables
oil thal has accumulated there (see 16.07.05) to be drawn
into the pump. The delivery pipe from the pump feeds into
distribution passapes in the top plate of t. gearbox. These
supply vil under pressure direct Lo the three guides for the
selectar drive shalls, the three hearings for the selector
shafts and the two bearings of the unit Jayshaft.

o

U3 Passages in the nnit layshaft allow oil to reach the journal
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and thrust bearings of the tubular fine and coarse justifica
tion layshafts.

0il released [rom these hearings collects inn a recess under
the unit layshaft spur gear, and is conducted into the upper
half ol the gearbux {into which some has already drained
trom the selector shafts and drive shafts). Here it collects
o form a bath approximately 14 in (36 mm] deep. This
bath Hoods the bearing surfaces of the anvils and the
operating linkage for turning the lock- and feed-rack
shalts of the selectors, and then over-flows into the lower
half of the gearbox.

53 Normal oil-level in the lower half of the gearbox is up Lo

the centre-line of the ditferential shaft; il can be checked at
any time by examining the window-plug in the front end
of the gearbox, and should he maintained to ensure that
the suction pipe leading to the pump (16.07.01-2) is always
submerged. The shaft bearings, pinions, racks and differen-
tial gears are thereby fully lubricated.

Three months after the filmsetter is installed, and there-
after at six-monthly intervals, all the oil in the gearbox
circulating system should be drained off and a fresh supply
substituted. To do this, withdraw the drain plug from the
front end of the base of the gearbox and the vverllow pipe
leading (rom the upper to the lower half. The top of this
pipe is slotted to receive a screwdriver which can be
inserted trom the rear after the oil splash guard has been
released by the removal of its two retaining screws.

Above the clutch, the hole occupied by the large horizontal
hexagonally-headed screw (see illustration 16.08.16) acts
as a filling erifice and level gauge for the ‘final’ drive
lubricant. Oil should be kept up to the level of the bottom
of the thread.

16.08.00 Lubrication-points

The [(ollowing illustrations show how systematic hand-
oiling of the filmsetter is classified in area-groups, with
these symbols to indicate the frequency and nature of the
attention required:
C oil daily ® ol weekly B
A - grease sparingly. ]
Unless the machine has been stationary for some days
(in which case, vil may have drained from the surfaces to
be Iubr'icatec[] it is not necessary to defer the start of work
until the daily oiling has been completed, provided that
this is donc immediately running has begun. An ecarly
‘Monotype” instruction book warned against treating the
oil can as though it were a
repeal — ‘Little and often’. But in the case of the electric
motar (14.06.01), it is ‘Little and seldom”.

oil sparingly weekly

5-gallon watering-can. We
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17.01.00 Classification

Defects ina filmsetter’s performance may be divided into
two main classifications: (1) those which are revealed only
when the film has been developed and (2) those of a mech-
anical nature, identifiable by obvious signs such as un-
usually noisy operation, rough running, seizures or the
sight ol'a broken part. In general, cach of these main groups
may be sub-divided into (a) those faults caused by opera-
tional errors such as using the incorrect Jens-settings, set
gears, matrix cases or sclector assemblies ete., and (b) those
caused by mechanical or electrical malfunction not
apparent or audible, and not of such a nature as to stop the
filmsetter.

The purpose of this Section is primarily to help operatives
to identily these possible defects and to indicate the prah-
able remedies, Having diagnosed and located a fault, the
operative should attempt to correct it himsclf, provided he
is a trained and experienced man. On no account should
he atiempt any of the work preceded by the spanner symbaol
unless he is also a fully qualified engineer. As a matter of
permanent policy, the operative should always be alert for
any unusually noisy running or any serious break in the
normal rhythm of the machine. In such circumstances he
should stop the filmsetter immediately and try to find the
vause, but he should strongly resist any temptation to
carry investigation further than the limits of his certain
knowledge and ability ; he must not attempt purely experi
mental investigation, as this can very casily increase the
trouble considerably.

The Monotype Corporation Limited cannot accept any
liability for any fault or malfunction arising from the
incorrect application, by aperatives or supervisory staff,
ol any instruction.

The camshafts should always be turned by hand when
checks are being made. :

When na action is recommended, it is expected that a
‘Monotype’ technical representative will be called in; he
will be assisted in his preliminary work if the investigation
that has led to his visit has becn intcl]igcnlly carried oul
in accordance with the following notes,

All faults should be examined with great care to identify
the peneral area ol the suspected defect and, primarily, to
establish wlhiether it arises lvom the machine or the keyboard.
In almost all cases of 1h trouble (see 17.01.01), it is essential
to check the perforations in the paper ribbon to eliminate
the pussibility of a keyboard fault before the filmsctter is
examined. To do this, find a line of perforations that have
resulted in an error on the film. A careful check must be
made of all the keyboard functions concerned, such as
measure, stopbar case, justification scale, keybar framcs,
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keybutton banks and & bar valve settings. Having donc
this, the operator should carefully tap out the whale altected
line of copy in its correct form, including the justification
perforations. Over the correct version lay the suspected
line, and check it caretully for any differences. If there is
none, clearly the faull is not with the keyboard, and
attention may confidently be directed o the filmsetter.

1t is emphasised that careful and conscientious maintenance
will be a powerful defence against the origin of faults. For
example, if the optical system is scrupulously kepl in a
dustless, oil-free condition, at least one cause of out-of-
focus, fogged characters is virtually eliminated, and the
risk ol pistons sticking and piston blocks corroding or
clogging will be reduced to a minimum if the air system ic
blown through regularly with cool, dry air.

Remember that various faults can develop if an adequate
air pressurc is not maintained. We recammend that the
supply from the tank should be set at 171bf/in%, as defects
arising from sluggish air pins and pistons can occur at
lower pressures. The sluggish operation of an air pin or
piston may be due to a partly blocked air pipe; check by
feeling the air jel against a finger after disconnecting the
pipe at the nearest practicable point to its destination.

17.02.00 Defects revealed in developed film

Wrong characters appearing.

a) Sluggish air pins, front and for rear. Strip, clean and re-
assemhle hlack(s) concerned.

b) Matrix case. Check correct layout is being used. Screws
holding matrix grid loose. Check condition of threads.
Tf satisfactory, refit screws. Otherwise, clean up threads
or replace damaged items. If appropriate, have case
modified to 4-screw pattern.

¢) Draw rods. Adjustment may be faulty. Check in accord-
ance with 06.11.02, and lubricate V-bhars with light
grease.

d) sliding frame draw rod. Excessive end-play may be
present. Check articulated joint for wear.

ﬂ Replace il necessary. Adjust in accordance with
06,11.03,

e} Unit Shift. Failure of Unit-shift piston to lift draw rad
into upper position, or failure of the draw rod to drop
into lower paosition. Check draw rod yoke and yoke pin
(or lree movement and verily that spring is not broken;
check free passage of air from air tower to timing
control box, and thence to piston.

f) Matrix-casc hook, cross slide or locking bar mechanism.
Components worn due to lack of lubricant or faulty
adjustment. Damaged componénts must be replaced by
ncw.
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£ Matrix jaws and/or pin jaws. Incorrectly adjusted.
Readjustsystem. Attempt this only if you are thoroughly
tamiliar with the procedure outlined in 06.13.05-6.

h) Jaw tongs mechanism, Incorrect pusitioning of matrix
vase can be caused by excessive wear of ball studs or
upper or lower spring box rods. Check these and allicd
parts.

Replace any that are worn or damaged. Reassemble

!] and adjust in accordance with 0p.13.05-6.

J1 Matrix-case position. Incorrect through scaring of

double-spring-bax abutments, due to poor lubrication.
Strip to remove abulments, Relieve scores. Fnsure
correet lubrication with correct grade of grease. Adjust
in accordance with 06.13.04. For correct grease, see
Manatype card F857 Rev, 6/6 3,

Characters fogged, out ol focus, ghn.‘irt‘.d, varyin-g in size or

density. :

a) Optical flat. Oil seeping from mainstand. Clean glass
clement and reassemble with special care. Make sure
prism box top is free from oil and prevent it accumulat-
ing there in fulure.

bl Other optical surfaces. Oil smear or finger mark on lens,
prism or mirror surface, or backs of prisms dirty. Re-
moveand clean optical components, usingonly a Selvyt’
cloth or, if necessary, a spirit lens-cleaner, but this must
noi be applied to the mirrors, Take care to reassemble

_correetly. Check the sharpness of image and the light
ouiput.

¢) Optical system. If lens or a prism has received a shock,
or has been clamped too tightly, all character images
may be continuonsly distorted.

I the state of the component has permanently changed,
it may have to be replaced andjor the lengths of the

[vcusing bars need attention.

d) Mirror bracket housing. Light may be entering between
mirror bracket housing covers. After removing prism
box, check abutting faces of both covers; a skilled man
will remove any burrs. Refit frant cover first as this is
dowelled; then slide rear cover into contact and tighten
its six screws before replacing prism box.

¢) Matrix-case seating delayed. If this settles during ex-
posure, a double image results. Check draw rod adjust-
menl in accordance with 06.11.02. Lubricate V-bars,
Check carrying frame for free movement by operating!
the bridge lever by hand; examine guide rods for score
marks (which a skilled man will be able to remove) and
grease lightly before replacing.

I} Matrix case pesitioning faulty. May be due to broken
leaf spring under V-bar. Replace damaged parts.

#) Mitrix case. Worn carriers, allowing movement within

the case. Replace damaged or worn matrices, Ensure
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matrix-case dust cover and back plate are in good
condition.

h) Shutter. Exposure too early, or too late. Shutter in-
correctly timed. Check timing and if necessary rectify
in accordance with 18.02.05F

i} Loose lens element. Lens click stop, aperating iris

diaphragm, may be damaged, causing change of light-
spread to affect apparent size of image.

Fit new asscmbly, then re-adjust and test complete

i optical system.

k} Mirrors dirty or badly seratched. Clean with a ‘selvyt’
cloth, or remove and wash in plain warm water if
necessary, or [il a ncw pair of matched mirrors,

I} Prism box. Lens or a prism holder may have been mis-
positioned during a change of point-size. Repaosition it.

m) Light source. Bad clectrical connection causing varying
power to projection lamp. Isolate supply, and check all
terminals hetween transformer and projection-lamp
holder, including soldered joints an rheostat.

n) Film processing. Process a sample of the job by hand to
confirm whether or not fault lies with filmsetter.

Faulty selwise alignment. (Characters are sometimes crowd-

ed at beginning of lines).

a) Mirror bracket housing. Play in coupling between
mirror feed bar and mirror bracket due Lo wear or
absence of ball. Fxamine and, if necessary, replace ball.
Suhst_.itute new parts for any that may be broken or
damaged by indentation, especially coupling spring
and plate.

h) Mirror feed bar. Springs for mirror feed har plunger
collapsed. Polish plunger shaft and fit new springs.

E Re-adjust shaft bearing housing for clearance between
rack and pinion (10.19.08).

¢) ‘Tinal’ drive. Loase key in set gear shafts or worn set
gear keyways.

Replace worn or damaged parts.

d) Gearbox. Play or end-float at point of contact between
‘final’ drive gears.
E Adjust in accordance with 18.09.00.

€] Gearbox. One of the three feed ratchet pawls (coarse,
fine or unit) may fail to engage regularly, due to wear.

Check all pawls and adjust as necessary in accordance
with 18.09.00.

f) Gearbox. Lock andjor feed racks may require adjust-
mernt,
E Proceed in accordance with 10.12.00.

8) Air system. Sluggish rcturn of piston operating unit
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drive lever lateh, causing loss of setwise feed. Strip,
. vlean and reassemble piston block,
Resel lateh in accordance with 18.11.07A.

h} Matrix case incorrectly positioned. Referto 17.02.01¢-h,
Lubricate V-bars and matrix-case locating tenons,
{langes and houk. _

J} Matrix case worn. Check lor undue wear of locating
V-grooves on underside of matrix case. Check draw rod
adjustments in accordance with 06.11.02. Substitute a
new matrix case iff necessary, and lubricate V-bars,
lowcat i'ng tenons, flanges and hook of matrix case.

k) Oil leakage may have allowed clutch-slip.

!] Take off clutch in accordance with 18.10.01A and clean
faces of armature and rotor. Note that friction ring
must not be praud of its recess; take off vil seal retaining
plate and it new oil seal. Detatch mirror feed bar and rack
and then replace clutch; check for elimination of slip by
cnergising clutch and making vertical pencil markings
across peripheries of armature and rotor at three places;
energise clutch; hold START button engaged for up to
live minutes while periodically looking for any separation
or creep of pencilled lines. Continued slip may be due to
dirt between faces of bearing block and gearbox extension,
or bent dowel,

Faulty bodywise alignment of horizontal rules or characters.

a)  Matrix-case seating and positioning mechanism. Check
for undue wear of l(wal;ing V-grooves on underside of
matrix case and see that they are lubricated. Check
draw rod adjustments in accordance with 06.11.02.
Jaw tongs mechanism may be worn or out of adjustment.
I s0. replace any damaged or worn parts; reassemble
and ad_iust in accordance with 06.13.00.

b} Optical system, Loose or incorrectly clamped optical
components. Check from condenser lens to mirrors.

v} Mirror bracket guide plunger{s) sticking. This condition
allows brackel to wander rom side to side between
the guide hars. Remove mirror bracket from its hausing
(18.07.05A). In the case of machines up to and in-
cluding No. 91044, clean and free plungers, and care-
fully reassemble; ensure that top surfaces of support
hars are free fram dirt, congealed lubricant, wear and
other damage. In the case of machines No. 91050 and
upwards, se¢ thal the V-bars and bearing halls are free
from dirt, congealed lubricant, wear and other damage.

d} Low alignment. Slugpish return of optical flat can
cause unwanted displacement of characters exposed
immediately after its use. Insure that it can turn freely
in its support and that return .u'pring‘and plunger are in
good working order.

N.B. This equipment also comes into aperation during
character kill signal.

05

.06

07

.08

a9

g

Lirratic alignment of characters.

a] Bridge Lamp cover fouls abulment of carrying frame
raising spring, due to incorrect positioning. Reposition
lamp cover and run machine to check satisfactory
clearance,

Diagonally staggered characters during unwanted line-cnd

sequence. g

a) Film feed mechanism. Film feed paw] has not disengaged
from ratchet after film feed shaft has completed one
revolution, due to trip lever, or its operating piston,
sticking. Ensurc that trip lever can move freely ahout
its fulerum pin and clean trip lever operating piston.

If necessary, carefully stone pawl tooth.

Introductory characters of line not cxposed.

a) Shutter. Shutter mask remains closed. Make visual
inspection of pistons and pus'h rods in timed air control
box while running test spool. If they do not operate
freely, strip and clean in accordance with 18.10.08.

b} Shutter mask operating pistons. Check for freedom of
operation. Clean pistons and bore if necessary, in ac-
cordance with 18.11.07A.

Exposure between lines and over certain characrers.

a) Airsystem. Sticking AC air piston not operating shutter
vane during justification. Clean auxiliary shutter mask
operating pisions and/for timed air control hox pistons.

Double exposure.

a) Feed mechanism. Unit drive lever latch out of adjust-
ment, failing to engage alter justification or character-
kill signal. Run a test spool to flick latch up and down
on alternate machine revolutions. Check movement.

!i Adjust if necessary in accordance with 10.03.04 7.

b} Clutch contact switch. If defect tollows a film [eed, a
sluggish piston (operated by ABC air} may be respon-
sible. Clean piston and inspect piston-bearing suface of
contact plate pivot arm; this can become indented.
Invert plate or veplace it with a new one. Apply a smcar
of grease to piston head before re-assembling.

Characters missing.

a) Iffirst few characters in line are missing, sluggish mech-
anism of timed air control box may be holding shutter
mask closed. Inspect control box pistons (AC and BC)
and push rods while a test spool is running. Clean
pistons and rods if necessary.,

b} Shutler mask pistons sticking, obstructing light path.
Clean these pistons. ;

¢} Character deletion signal operating when not rcquircd.|
Slugpish return of M piston will cause cxtra character
to be deleted. Clean this piston. '



engage in ratchet, renew its weak spring. Ensurce thal
ratchet pawl is free to move on its fulcrum screw and
that this is not bent

I ratehel and pawl are worn, subslitute new party.

b} Film feed mechanism. It an irregular number of cam-
shaft revolutions {more than four) are required to
vomplete one revolution of (ilm feed shaft, ratchet pawl
is slipping out of enpagement with ratchei. Check for
WO Cl')n]]]t}llcntﬁ

Substitute new components if necessary.

¢} Air tower. Punched perforations in paper ribbon not
aligning with spur wheel holes, causing reduction in
air available for multi-perforation signal. Check hack

to keyboard for alignment, BExamine also movement of

paper feed mechanism on air tower. Adjust in accord-
ance with 05.04.00.

Iixeess Hilm feeds.

a) Film feed mechanism. Pawl not released from ratchet
after dise revolution. Adjust pawl-to-ratchel engage-
ment to secure a clear release. Replace pawl fulcrum
serew if this has been hent under strain.

!] II' necessary, stone the pawl tooth to achiceve clear

release.

b) Air system. Film feed signal remaining operative from
timed air control box. Clean pistons or push rods it
MeCesshd l'y -

c) Film feed trip lever. Sluggish return of lever due to
dirty fulerum pin or operating piston. Clean where
necessary. :

d} Paper lock. Paper lock not released by signal from
timed air control box below Tilm feed shaft cam, after
«completion of four camshaft revelutions. Checek position
of cam in relation to ‘paper release’ lever and air-flow to
paper lock valve box. Check also paper lock valve bax
pistons for correct asscmbly.

e) Insufficient clearance between ratchet and disc on
inclined ratchet shaft, so that friction overcomes ratchet
pawl spring and trip lever spring, resulting in irregular
line teeds. :

To correct, slacken screws securing upper bearing to

I lilm feed bracket about one turn and use soft-metal
drift to tap bearing up from ils seating, su raising shaft and
ratchet. Introduce packing between ratchet and disc (but
not direetly under shaft): slacken ratchet lockserew; partly
retighten bearing screws to press shall lurther through
ratchet. Withdraw packing and fully retighten bearing
screws, Check for a minimum of 0-005in {013 mm) between
ratchet and dise and finally tighten lock screw. (See also
18.06.01C).

.18 Film drum jumping (possibly allowing stray light to enter),
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a) Film feed mechanism. Film drum feed shatt cam may
be loose on shaft. Check key: il in pood condition,
refit cam.

Substitute a new key for a worn one.

Film feed and [eed-and-lock racks not meshing correctly
with film drum, duec to tecth being out of alignment
when at rest. 2

This will necessitate re-adjustment of the automatic

" variable linc fced control box in accordance with

18.12.08F.

¢} Tilm drum feed rack or feed-and-lock rack rising too
high on engagement, so lifting whole drum housing.

Re-adjust rack in accordance with 18.06.02E.

Inabilily to oblain aulomatic variable line feed.

a) Film feed mechanism. Feed-and-lack rack not released
due tn insufficient movement of control box plunger
Check air pressure of D air signal beneath its piston,
Clear any blocked air lines, and ensure that there
are no leaks from pipe connections.

b] Valve box out of position.

ﬁ Adjust automatic wvariable line feed valve bux in
accordance with 18.10.10E,

Only 6 pt extra line feed obtainable.

a} Air system. Moisture or paper dust causing sticky
pistuns or clogging air lines. Clean automatic variable
line feed valve box.

ﬁ Adjusr the valve box in accordance with 18.11.088,

Trratic extra line feed. .

a) Air system. Water, dirt, or paper dust in automatic
variable line feed piston block, causing air pins to stick.
Remove this valve box and blow out air lines. Strip,
clean and reassemble box. Replace in machine and adjust
in accardance with 18.11.08B. Endeavour to find causc
of any water content, and cure.

b} Air system. Pistons may be sluggish, due to low air
pressure, Cheek for loose connections or blockages in
the lines. See that air pressure at machine is 171bf/in’
(1-20kgffom?) minimum and that at least 151bf/in?
(1-06kgf/cm®) is obtained on the delivery side of the
air lubricator; if necessary, re-adjust the venturi plug
of this in accordance with 12.10.02. Avoid allowing too

- much lubrication.

¢} Tilm feed mechanism. Bxcessive spring-pressure for
return of DT} air lever on film feed timed air control
block. Check action of spring apainst D{T) air piston.
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d} Diamond-shaped block on D7) air lever. Check that
this block is not. damaged or fouling its ring cam.

¢} Film feed mechanisn. Becentric bush or detent plunger
o automatic variable line feed valve box may have
been damaged when changing from fptto 1pt range,
without DfT) air being operative. Fit new parts as
required and adjusl valve box in accordance with
LR TL.ORT.

17.03.00 Defects visible or audible

Quadder mechanism erratic or failing.

a}  Air tower. Ratchet wheel pawl not feedi'ng correctly
owing toslack friction spring washer or sluggish piston
operation. Re-fension spring washer and clean operat-
ing piston,

!i Cheek adjustments in accordance with 05.06.00.

Matrix case and/for cross-slide unduly woren.

a) Faulty matrix case positioning. Refer to 17.02.01 for
cheeks and adjustments. Ensure that 'V bars, matrix
case tenons, flanges, hook and cross-slide have a light
application of grease,

ﬁ I the degree ol wear is not acceptable, substitute new

compaonents where necessary.

’in jaws out of adjustment.

Jaw tongs mechanism. Spring rod crosshead ball plug andfor

jaw tongs bell crank ball socket may be loose or warn. Jaw

tongs bell crank ball studs may be loose in bell eranks.

E Subslitute new parts and adjust wherve necessary in
accordance with 06.13.05 6.

Machine running helow I‘_JO r.p.m.

a) Belt-drive from motor too slack or tight — check in
accardance with 14.14.02,

Machine stops but will not restart.
a) - Stop switch. Operating piston sluggish or contact points
[ouled. '

(M Clean piston and points. Adjust spring-tension if

neeessary.

b) Projection lamp. Lamp filament fractured but breaks
circuit only occasionally. Change lamp for a new one.
Check light output and adjist control as required.

Machine stops,

a) Mirror feed bar limit switch, Mirror feed bar over-feeds.
PPull mirror bar forward by hand to allow circuit to be
completed, and re-run previous two lines.

by Paper ribbon. If fault continues, check that ABC signal
has been correctly punched.

¢) Check that other ABC(T) functions are being correctly

07

08

.09

carried out, especially release of film feed ratchet pawl.
If not, examine timing air valve box for correct response
to ARC perforations and then, it necessary, trace in-
dividual ABC, AC and BC pipe lines o locate fault

Machine scizures.

a] Unit or justification selector assembly seized on shaft.

!’i Press out shaft. Stone seizure areas and polish to ensure
future freedom. Fit new shaft if necessary.

b} Driving camshaft seized in auto-lock housing (pulley

“driving locking plate housing). Dismantle and dress
burred or damaged areas, replace parts where necessary.
Lubricate regularly.

c) Air bar scized. Free all associaled parts and examine [or
scoring; ease away any such area and reassemble with
new scaling washers, checking for free movement at
every stage.

a) ‘Fail-Safe’ persistently operating. This is warning of
serious obstruction.

Maladjustment of and/or wear on jaw tongs bell crank

i studs (upper or lower), spring box ball plug and ball
sacket or spring box lower rod and ball socket, can all
cause mis-positioning of unit and justification racks and
therefore of seleclor barrels. Spring rod lock nut or spring
rad crosshead ball plug lock nut may have worked loose,
causing mis- positioning of jaw and racks, leading ro dam-
aged selectors. Check jaw tongs and unit and justification
drive mechanism throughout. Fit new parts where neces
sary, and adjust. Caution: Lock all nuts up tight, remember-
ing that filmsetters run at 190 r.p.m. Reset 'Fail-Safe’
mechanism, and check all adj'uslmcnls. Special check: See
that there is clearance between head of operating plunger
and valve operating plate when camshafts are at 285%; other-
wisc the plate is conlinually being tapped by the plunger,
causing constant air to build up in the control box. This
results in a machine stoppage without the plungers having
operated as intended.

b) ‘Fail-Safe’ persistently operating. A collapsed spring
on Unit-shift articulated draw rod can contribute to
draw rod head being trapped betwcen malrix jaw
sockets. Consequently, two selector lugs are presented
to anvil and follower simultaneously. Check condition
of spring.

g7 Replace spring if necessary. Resct ‘Fail-Sale’ mechanism,

i check all adjustments and carry out special check in

accordance with 17.03.08A.

Damaged unit of justification selector lugs.

Causes are probably similar to those listed in 17.03.07.

Correct accordingly and reset ‘Fail Safe’ mechanism. Any

damaged selector lug must be replaced by a sound one.
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Strip and rebuild

18.01.00 General

18.02.00 Top mechanisms

18.03.00 Cam levers

18.04.00 Camshaft assembly

18.05.00 Wormshaft/handwheel assembly
18.06.00 Film feed mechanism
18.07.00 Optical system components
18.08.00 Gearbox mechanism
18.09.00 ‘Final’ drive

18.10.00 Clutch and mirror feed bar
18.11.00 Air valive boxes

18.12.00 Air control boxes
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18.01.00 General

First, we should repeat the warning given earlier. Informa-

tion set out 1o the normal column measure or tabulated

deneribes work that can, and should, be undertaken by a
trained operative ol "Monophoto filmsetters, especially if
he has had instructions on the Mark 4 model. Work which
is not detailed s either so simple and obvious as not 1o
require instructions or, on the other hand, it is sufficiently
invalved 1o need the atteniion of the manuflacturer’s
awn personncl who can apply special equipment. The
distinetion between these two categories will be readily

recognised.

tended only for the guidance ol experienced engineers
{or clectrivians) whether or not they are also regular machine

[nformation signallised by the adjoining symbol is in-

aperatives.

As Lar as pn:»sibh‘. the numerical sequence of details con-

forms 1o the order in which the work should be done, but
it will be scen that letiers are appended to many of the
paragraph references. "A' paragraphs relate to removal
aperations and they are followed by ‘B’ paragraphs covering
the replacement of the same sub-units; this arrangement

enables illustrations to be readily available when either

hall” of the task is undertaken. Where a sub-unit is itsclf
to be dismantled, o °C* paragraph is added, with a "D for the

corresponding re-assembly. Where a special fresh adjust
ment is required because of the disrﬁant]ing, an ‘L’ para-
praph appears as well,

Where instructions are given Lo carry out work in a preced
ing range ol lettered paragraphs {e.g. 18.02,060A-9A) it will
be ohvious that the intervening paragraphs with other let-
lers {e.g. 18.02,068 ete) are not to be read as included in the
-‘\L'Llli(']'ll‘&‘.

A general salely precaution before starting any dis-
mantling is to cut ofl the clectrical powcrE.al the mains
and the air-supply [A] at the control cock; othérwise
there could be an accidental ‘short” or an unrestrained air
pin could be flung some distance from its cylinder, with
rearcttable consequences. Gearbox mechanism is protected
by the tse of the wooden wcdgé@ (18.02.02).

Three precautions will Lacilitate all the work. Use the correct
tools, including the right sive of screwdriver, and suoit the
tightness ol screws ele. (o the size of the component;
spanner shanks have been designed to give sufficient lever-
age 1o deal with the nuts they it without undue force
Feing applied. Secondly, before starting o detach any
component, ensure that there is adequate space to allow it
Lo lic whoere it will not be accidentally disturhed, and in
reasonable relationship o other parts that have been, or
will shartly be, taken down: this will be a great advantage
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when re-assembly is in progress, Thirdly, belore re-
assembly, see that every part is clean; all mating surfaces
should be immaculate; adjacent moving surfaces must have
a film (at least) of the appropriate lubricant.

Apart fram the Allen screws, "Monoty pe’ components have
special threads, and vnly damage can result il any atiempt
is made Lo use nuts with other threads on any screwed
component. The description §in 24 (for example) relates
to a diameter of } in with twenty four threads per inch.

18.02.00 Tap mechanisms

Sound-deadening, dust-excluding covers protect the ma-
jority of the components above the main stand. For most
of the fullowing worl, itis nol essential to detach the hinped
cover, but we recommend that this should be done (by
taking out the two hexagonal bolts securing its bracket to
the main stand) as the removal improves accessibility to
the top mechanism. Arranged sa that they may be mechan-
ically efficient and yet economical of space, the assembitics
prescnt an appearance of considerable complication which
is, however, resolved if the Stt‘ipping-down of the machine
is carried out strictly in the order detailed.

Belore starting work on the group, use the wooden wedge
W] provided in the tool kit to prevent the possibility of
damage to the gearbox. Insert the wedge between the
operating piston and the arm of the unit trip lever Lo hold
tne latch firmly out of engagement. .

After components of the top mechanism have been replaced,
do not immediately put back the covers— turn the camshafts
by hand with the machinc in this condition and then run it
under power tor about the first halt-hour. Meanwhile,
look carefully for any parts that do not appear to have been
pmpcrly reliphtened, and immediately rectify. Such over-
sights are possible with even the most experienced men,
but there is no need tor disaster to follow.

BRIDGE - REMOVING. Refer o 18.01.05. 'lake out the

bridge lever link pin (1) and the matrix case, Swing hack
the hinged cover over the matrix case lever (il not already
detached), and separate the paper ‘hasket” from the air
tower. Slide ofl the cover over the tongs alter releasing its
hand-grip nut. Undo the three screws holding the bridge
cover, and remove it, being carcful of the washer of the Lap
screw, behind the inspection plate. Unscrew and detach
the lamp lead plug (2), and release the cable from its spring
clip. Turn the camshafts Lo a position hetween 310" and (1
to open the matrix jaws fully. Release the two screws and
posl sceuring the bridge to the main stand. Pull to the left
the retaining plate over the articulated draw rod so that
the head of this rod can be lifted clear of the pin block
mechanism and released aver the plate. Now Tift oll the
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bridge. At any time when the bridge is detached, access is

provided for the removal of the enlarged aperture contral ©

box so that its pistan can be faken out for cleaning (18, 11.01
and TROT2Z02A)
BRI REPLACING
S10E and UL Clean the feet of the bridge and the correspond-
ing arca on the main stand. The replacement procedure is a
reversal of TR.O02.04A. )

BRIDGE  DISMANTLING. With the bridge on the bench,
detach the clip retaining the lamp lead and withdraw the

Twn the camshalts to between

lamp-holder after slackening the knurled pinch screw at
ity side. By releasing its three screws, take off the lamp
holder and then the condenser holder (three more screws)

with the condenser. 'o remove the sliding frame (8). first
takeout thesplit pinand fulerum pinat the top of the fulerum
rod, ‘but do not disturb the latter; then, supporting the
frame, take off the two hexagon nuts at the tops of the guide
tods, al the same time restraining the assemb]y ol the bridge
lever and cross beam which are under spring-pressure
{2 third hand will be helpful). Nowe caretully the correct
position of the cross beam Tor re-assembly, to aveid the need
for ve-adjustment. Lift off the springs and abutments. Turn
the bridge on to its side and mark the carrying frame (%]
trensure that it is correctly replaced later, as il appears 1o
be symmetrical. Detach the fibre stop by unhooking ity
spring, (o avoid straining il. Then centralise the sliding

Frame in the carrying [rame so that both can be removed”

without interference from the foot of the bridge. It is
recommended that the verlical bushes should not be
disturbed as  their re-adjustment  requires special
procedure with which only Works representatives are
lamiliar.

BRIDGE  RIFASSEMBILING. Basically, re-assembly is a
revensal ol the dismantling routine, but care must be taken

al several points, Lightly lubricate the carrying and sliding -

Irames with vaseline, Assemble the carrying frame to the
sliding frame sa that the latter is central, with its draw rod

- beside the leg of the bridge that has the channel (6) for the

shutter drive cable. Attach the spring of the fibre stop to
its post. See that the recesses in the fibre stop are cenlralised
to the holes for the puide rods, and cnter these into their
bushes. Keeping all components in their places, turn the
bridge right-way-up and fully raise the (rames. Add the
springs, with their top abutments and the cross beam
assembly, checking that the bridge lever is in the yoke of
the fulerum rod. Bit and fully tighten the nuts at the tops
ol the guide rods. Cheele the mechanism for free movement ;
it should spring up readily when the bridge lever has been
depressed and released, Release the fibre stop to verify that
itis not binding. U there isany suggestion of cross-locking.
slacken off the cross beam nuts and the nut at the base ol the

A0A

03B

fulerum rod ; then operate the bridge lever by hand, ena bling
the parts to take up free positions, after which the nuts
should be retightened and a further cheek made. Replace
the fulcrum pin and its split pin. The condenser housing
can now be restored to position (7) and secured; clean the
condenser befure replacing Lhis also, with its convex face
downwards, When refitting the lamp-housing, note that
the lar‘gc washer is intended for the front screw and that
all three screws should not be more than finger-tight,
pending [inal adjustment on the machine {08.03.02C).
The bulb and holder can now be added and secured with
the pinch screw. Secure the lamp-lead with its clip and do
not forget to plug it in when the bridge is replaced on the
machine. It is desirable thar, hefare the filmsetter resumes
work, the optical system should be checked with the lipht
meter (08.04.06—10 and 08.04.12-16).

SHUTTER ACCESS TO. Take oll the bridgc [18.02.04A).
Tale oul Lhe six screws sccuring the shutter housing cover
(13) {one of them is also the spring post (19)). Remove the
circlip from the pivot post (17) ol the enlarged-aperture
mechanism, and inscrt Lwo of the cover serews in the
threaded holes (21) adjoining the dowels, to jack up the
cover - this must be done evenly. Then lift off the cover
and be sure to take oul the lifting screws. At this stage, the
final shuttcr drive can be lubricated by inserting vaseline
on a thin screwdriver tip through the shutter aperture,
without disturbing the timing. At 12-monthly intervals,
lift vut the shutter disc, clean off the ald vaseline, and re-
lubricate. Unscrew the hase plug af the piston block and
insert, from the plunger end, a bent’probe of solt wire Lo
press oul the three pistons. for cleaning (see 1B.12.07A).
Turn on the air temporarily and operate each of the three
air-ways (AC(T), BC(T) and M(T)) to clear the cylinder. by
moving the valves by hand. The light mask can be lified off
after removal of the circlip on its pivot. Now, if necessary,
the return plunger and its spring can be withdrawn 1o
the right.

SHUTTER — REPLACING. Insert the bismns in their correct
scquence (see illustration 12.17.03); after each, press in
with a pencil to check tor free return ol the mask under
spring pressure, and then replace the end plug. Turn the
camshalls to 248" and re-mesh the shutter gear in such a
way that the aperture exactly aligns with the one below
it. in the base of the shutter housing. Checking that the
two jacking screws have been taken out, and that the
mating surfaces are ¢lean, add the cover and sccure il as
before. Replace the spring and circlip of the enlarged-
aperture conlrol. Replace the bridge and re-time the shutter
as detailed in 18.02.05E.

L
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V BAR, SPRUNG DETACHING, With the spring ol the
enlarged aperture control disconneeted, withdraw the two
retaining screws and Lhe change-over serew for the reverse/
diveer control. Lilt out the sprung V-bar (24) and the two
springs which lie below i

V-BAR, SPRUNG REPLACING. Alter cleaning and
greasing the mating surfaces, replace in the reverse order
ol detaching,

SHUTTTER - RETIMING. Withoul a matrix case inserted,
but with the bridgc in position, place the optical test rip
im the mirror bracket housing (09.14.02). To facilitate
checking, set the optical system as for 24pt. Switch on
LAMEP. and turn the camshafts to 2279 Undo the three
serews in the lower (large-diameler) cover of the shutter
driving gear, and remuove the gear casing still attached 1o
the vuter cable. As the driven bevel gear is slowly turned
clockwise by hand, it will be seen on the ground glass sereen
that the shutter-opening appears o move from right to
lelt. Position the gear so that the exposure is just beginning

(at the right hand side). Retaining this position as accurately
as pussible, re-mesh the gears, and tempaorarily secure the
gear casing in its working position with one of the screws.,
Give the camshalts a few turns by hand, and then proceed
very ':.Iuwly and carcfully until the exposure begins, as
before. Note the camshalt angle, which should be 2377
4" 1 this is nat the case, remove the temporary screw and
re-piesh the pears one tooth in the required direction.
When it is Tound that the adjustment has been made cor-
reetly, replace the remaining two screws and tighten them
all. Switch off’ the Tamp and replace the optical test rig

in its box,

PIN JAW TONGS SPRING ASSEMRBLY REMOVING.
Check that the unit drive trip lever 1s held in its highest
positionr by the wooden wedge Il"f_ Alter taking ovut the
bridpe link pin, swing up the hinged cover and remove
the main stand top cover. Detach the short (rear) and long
{front) (10} links joining the assembly to the tongs and
unscrew the nut from the pin jaw tongs spring bell crank
stud. On machines up to and including No. 91,100, lift off
the spring assembly, complete with its bell crank. In the case
of later machines, undo the nut on the pin jaw tongs lever
stud, so that the lever can be lifted off with the spring.

PIN JAW TONGS SPRING ASSLMBLY - REPLACING. In
Lhe case of machines No. 91,101 and up, place the pin jaw
tongs lever on ils stud, where it will be retained by its
washer and nut, and, on all machines, thread the bell
crank of the-assembly on to its stud and secure it with ils
washer and nut. Attach the plate at the rear end of the spring
to its pin in the lefi-hand cnd of the lever. Connect the
longer link between the free end of the bell crank and the
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pin on the front pin jaw tongs. Supporting this link with
onc hand, connect the shorter link between the pin in the
free end of the lever and the pin in the rear pin jaw tonps,
Replace the covers and the link pin, and withdraw the
wooden wedge,

PIN JAW TONGS, REAR - REMOVING. Take off the bridge
(18.02.04A]) and pin jaw tongs spring assembly (18.02.06A).
Then turn the camshafts to about 260° and remove Lhe (wo
nuts and washers holding the tongs to their studs and the
twa smaller nuts and washers holding the tongs to the pin
jaws (28). The tongs may now be litted clear,

PIN JAW TONGS, RFAR REPLACING. With the cam-
shafts ar 260°, locate’ the tongs so that their links arc
threaded over their respective studs and, at the same rime,
their driving ends must be over the studs in the pin jaws,
all these points being lightly lubricated. Manipulate the
tongs inte their working position and sccure them with
their four washers and nuts. Note — one washer and nut
may still be on the buffer assem bly if this has been removed
(18.02.09A). The rest of the work is overed by 18.02.04B
and 18.02.06B. )

MATRIX TAW TONGS, REAR - REMOVING. Remove Lhe
bridge (18.02.04A), pin jaw tongs spring assembly and rear
pin jaw tongs (18.02.06A 7A). Turn the camshafts ta 235",
Press the lock slides {u the left (i.e., towards the cenlre of
the machine) to opcn them and remove the nul and washer
from the stud (29). The rear malrix jaw tongs may now be
lifted clear.

MATRIX JAW TONGS, REAR — REPLACING. With the
camshalls at approximately 260°, place the tongs so that
their links are thieaded over their réspecr.ive studs; at the
same time, their driving ends must be aver the suckels in
the matrix jaws, all these paints being lightly lubricated.
Manipulate them down to their correct seatings, and pull
the lock slides to the right into position to retain thei
free ends in the matrix jaws (30). Add the washer at the
top of the foremast stud, and tighten down its nut. The rest
ot the work is covered by\ 18.02.078-61 and 18.02.04B.

CROSS SLIDE, BUFFER AND GUIDT - REMOVING. Remowve
the bridg_t:, pin jaw tongs spring assembly, rear pin jaw
longs and rear matrix jaw tongs (18.02.04A and 18.02.06A

8A). Use one of the small nuts and washers ta campress
the cross slide buffer spring (31), and take out the two
large and two small screws (three in carly models) retaining
the buffer (32). This sub-assembly may now be lifted clear.
At this point, the rear matrix jaw (30) may he removed, if
necessary. Next, take out the four screws locating the cross
slide guide. Detach the cross slide and guide by moving
the guide towards the shutter, and lifting it clear; with the
remaining malrix jaw fully forward, the cross slide also



R

AOA

Ao

ATA

can be treed by manipulating it ¢lear of the matrix jow.

CROGS SLEDE, BUNFER AND GUIDE BEPLACING. With
the franb matriz jaw in ils foremost position and the rear
matrix jawe in its rearmost position, locate the cross slide
into ity slot in the pin block, Manipulate the cross slide
gutde, with a smear ol lubricant, into engagenent with the
wider side of the cross slide and afler moving it into its
correct location, lightly tiphten its four serews, Check for
deenrate alignment by traversing the slide through its
entire travel and then fufly tighten the four guide plate
screws. Replace the buffer dssembly and evenly iighlcn
down its four serews ([Tve in early models); again test for
{ree movement of the cross slide. The rest of the work is
covered by 18.02,088- 68 and 18.02.048B.

PIN ANMD MATRIX JAWS, REAR — REMOVING. Remaove
the bridge, pin jaw tongs spring assembly, rear pin jaw
tongs, rear matrix jaw tongs and the cross slide, buffer
and guide (18.02.044 and 18.02.06A-94A). Take the lock
nutl Irom the pin jaw soide rod stand (rear) and unscrew
its bult {39). Slacken the clamp nut from the pin jaw guide
rod stand (front) (41}; the guide rod (40) may now be slid
outl o the rear, liberating the pin jaws (28), but take care
of the washer at the front of the rear stand. To remove the
matrix jaw stop rack (42, detach the gearbox oil splash
guard, by taking oul its twao screws and turning the cam

shalls 1o 2607, when the rack and rear malrix jaw can
slide out The front matrix jaw can now be taken ofT.

PIN AND MATRIX JAWS, REAR  REPLACING. Put in
position the matrix jaws and matrix jaw stop rack, noting
that the lower flange of the tront jaw is appreciably thinner
than that of the rear jaw, o cnable the cross slide Lo be
added (18.02.098). Now slide the stop rack and rear matrix
Jaw nto position. Slide the guide rod through its rear stand
and add the pin jaws, keeping the thin washer adjacent
tu the stand ; note that the pin jaws are positioned on cither
side of the stop rack lug and that the groove of the rod
aligns with the hole through the two halves of the clamp.
Serew in the clamp bolt and add its lock nut; tightcn the nut
of the pinch bolt in the forward stand. Check that the pin
jaws slide freely on their rod. Replace and secure the gear-
box ol splash puard. The rest of the work is covered by
18.02.00B- 61 and 1R.02.041.

AIR PIN PLATE, REAR -~ REMOVING. Remove the bridge,
pin jaw tongs spring assembly, rear pin jaw tongs, rear
matrix jaw tongs, cross slide buffer and guide and the rear
pin and matrix jaws (18.02.04A and 18.02.06A 10A). Then
cheek that the aie supply is OFFAL Take out the lour
screws holding the plate, and msert, in the threaded holes
adjacent to the taper pins, 1wo ol the screws taken from
the cross shide guide, to jack up the pla‘u: from its seating:
be careful to keep it level. This gives access Lo Lhe air pins
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al the rear pin Blovls, with their springs anid seating rings;
these should be taken out and cleaned one at a time, so
Lhat cach can be replaced in its own bore, Be sure to remove
and restore extracting screws from the plate which would
be strained and imperfectly seated il replaced with them
still in position.

AIR PIN PLATE, REAR  REPLACING. Having checked
that the parts are all in good condition, and that the extreme
rear pin (the “stop pin‘) is the one that has the short spring
underneath it, locate the air pin plate by its taper pins and
lightly tighten its two long and two short serews: with 4
soft-metal drift, very lightly tap the taper pins to give a
sceure hold, and finally tighten the four screws. Now check
each air pin for pressure after placing on the air tower
a paper ribbon with all the A-J positions perforated, and
see that all the pins drop smartly when air pressure ccases.

The rest of the work is covered by 18.02.10B-68 and

18.02.04RB.

PIN JAW TONGS, FRONT — REMOVING. Remove the
hridge and pin jaw tongs spring assembly (18.02.04A and
18.02.06A). Turn the camshafts to 260“. Remove nne of the
nuts and washers holding the tongs to a pin jaw, and use
this to compress the spring of the front buffer. Take the
split pin and washer from the |‘ight -hand matrix jaw butfer
stud; remove the buller spring rod screw and clip from
the left-hand buffer. The spring, rod and right-hand bulfer
can now be lifted off complete. Take the remaining nut and
washer off the other pin jaw, also the nuts and washers lrom
the pin _iéw tongs studs. The pin jaw rongs may now be
lifted clear.

PIN JAW TONGS, FRONT - REPLACING. This is done in
reverse order of removal with the camshafts at 260% and
the bearing surfaces lightly oiled.

MATRIX JAW TONGS, FRONT — REMOVING. Remave the
bridge, pin jaw longs spring assembly and the front pin
Jaw tongs (18.02.04A, 18.02.06A and 18.02.12A). Unhook
the left-hand end of the relaining‘p'late spring. While haold

ing the spring with the left hand, take out the spring post
and slide the retaining plate clear to the right. Remove the
nut and spring anchorage arm from the remaining matrix
Jaw tongs stud; this arm can be conveniently held clear
by the stud in the air bar operating arm of the air tower.
With the camshafts at 220°, and the matrix jaws central
to the pin block, press the lock slides to the rear and lift
off the tongs (38).

'MATRIX JAW TONGS, FRONT — REPLACING. Turn the

camshafts to 260%. Place the tungs so that their links are
threaded over their respective studs, noting that arrows
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connecting Iinlk, press it in to compress the spring and, at
the same lime, slide it 1o one side to disenpage. T'o re-
assemble with the new spring, smear the replacement. part
with grease and insert it in ils socket in the link. By means
ol the vice, compress the spring into its sockel, pripping
it in such & way that half’ the head projects above the vice

jaw, ‘T'he yake of the locking bar can now be placed over the

projecting part of the head; when the vice is released, the
spring will be retained. and it is easy to bring the bar and
the yoke into corvect alipnment.

LOCKING BAR ADJUSTMENT. Sce D6.06.03-4,
JUSTIFICATION RACKS  REMOVING. To provide clear-

ance o the removal of these racks, Hirst remove the bridge
(18.02.04A], Take off the layshalt cover held by seven
Allen serews [two large above and five small below). This
discloses the unit and justification rack pressure roller
assembly and the rack guide (79]; remove the former by
withdrawing the three Allen screws. The guide is secured
by two serews and two taper pins, of which the front one
can be tapped out from below ; then, with protection ahave
and below the racks to prevent accidental damage, raise
and remove the guide so that the racks can be withdrawn;
standing at the righi-hand side ol the machine, lift the
ouler end of the fine justilication rack (86) and, while
trning it slightly counter-clockwise, pull it towards you:
alternately raising and lowering the rack lever arm (74),
you can free the rack. The coarse justification rack (8%)
must be turned slightly clockwise, but in other respects it
comes out in the same way.

JUSTIFICATION RACKS  REPLACING. The racks may be
replaced in the reverse order of removal, but take care that
cach is in ils correct relative position and that the teeth
marked on the fromt face ol the Tine’ rack and the rear lace
ol the ‘coarse” one mesh with the correspondingly marked
teeth ol their respeclive gears. When the guide and roller
assembly are again seeured in oplace, ¢heck that there is
O-0015in (0-04mm) clearance between cach roller and the
top of its rack 1t not, refer to 18.02.19E. The remainder of
the work s a reversal of 18 02.19A. '

UNEE AND JUSTIFICATION RACKS - ROLLER ADJUST-
MENT. To adjust the rollers of the justification racks (86),
it is [irst necessary to remove the roller of Lhe unit rack (87).
tor this purpose, inserl a §in - 40 screw in Lhe spindle of
i his roller and then slacken off thie small Alien grub screws
ol the unit, fine and coarse justilication roller shafts. Using
the inserfed screw as a handle, withdraw the unit rack
roller and its shafl, This pives access for a screwdriver to
reach the front end of the fine justification roller shaft (89)
and furn it as the shalt is cecentric, the required clearance
al 0-001%in (004 mim) can be obtained. The eccentric Tor
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the coarse _jus"ciﬁca—ilii:}: rack roller should be similarly
adjusted. Lock the line and cvarse justification roller shafts
by retightening their grub screws. Fngage the fine and
coarse justification rods with the matrix case holder lever
while the camshafts are at 157, and ensure that complete
freedom of movement is achieved over the whole travel of
the racks. I nor, slightly re-adjust to achieve the 0-0015in
[o-m_mm} clearance at Lhe tightest spot. Keplace the unit
rack roller and its shaft, and adjust the eccentric to achicve
similar clearance over the whole travel of this rack also
UNIT RACK REMOVING. First, take ol the h]'itlg(-
(18.02.04A), pin jaw tongs spring assembly (18.02.00A),
buiTer assembly (18.02.08A), front pin jaw tongs, front
matrix jaw longs and the fronl matrix jaw shoe (15.02.12A
14A). Turn the camshafts to 40%, bringing the matrix case
holder lever (14) to the top of its stroke. Take off the guide
(92) for the unit rack and space bar (two screws) and the
guide (94) for the space bar [twd screws). The unil rack (87)
can now he withdrawn to the left of the machine, to the rear
of the matrix case holder cam lever.

UNIT RACK — REPLACING. The rack may be replaced in
the reverse order of removal, but take care that the tooth
marked on its front face meshes with the correspondingly
marked tceth of its gear. Check that there is 0-00150n
((+04 mm] clearance between the roller and the top of the
rack. Il not, vefer to 18.02.19E. The remainder of the work
is covered by 18.02.14B-12B, 18.02,09B, 18.02.06F and
18.02.018.

SPACE BAR - REMOQVING. First, take off the bridge
(18.02.04A), pin jaw tongs. spring assembly (18.02.06A),
buffer asscmbly (18.02.09A), fronl pin jaw tongs. front.
matrix jaw tongs and the front matrix jaw shoe [18.02.12A -
14A). Take off the unit rack and space bar guides {92 and 94)
Withdraw the split pin, washer and the link pin at the
junction of the space bar (93) with its spring box, and swing

'.Lhis box clear, to the left of the machine. The spacc bar

may now be drawn slightly to the lel, its left-hand end
raised and then the whole bar can be lifted out to the left.

SPACE BAR REPLACING. This is a reversal of the removal
procedure, but be certain that the leading end of the bar is
correctly located in the forked cnd of its release and that
the transverse pin is heid in the top of the operating lever.
Eusure that, alter re-assembly, the space bar and unit rack
mave perfectly freely.

UNIT RACK LOCKING PIN STAND REMOVING.
Detach the bridge (18.02.04A), pin jaw fongs spring as-
sembly, rear pin jaw tongs, rear matrix jaw tongs and the
cross slide (18.02.06 A-09A), Disconnect the spring Irom the
space bell crank lever (99). Then take off the prism box
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(18.07.02A) to cnable the two taper pins (100) locating the
locking pin stand (95) 1o be tapped out, bul see that cach can
be relocated D its vwn hole, and replace the prism box door
at onvee trexclude dust, Tap out the two taper pins with the

dowel pinch and identily them also Tor replacement. Take
out the horizontal hexagon-headed screw and the three
cheese headed screws holding the stand ; release the space
rod by detaching one end of the retaining plate (98) on the
malrix case holder lever (14), enabling the locking pin
stand (o be lifted away. _

UNIT RACK LOCKING - PIN STAND REPLACING.
Locate the stand in position and insert in the front screw
hole the shorter of the two large serews. Add the other
three serews, afl linger-tight only. Tap the lal"rc:' pins home
and then Tully tighten all [our screws. The remainder of
the replacement process is a reversal of the work listed in
1RO 22A.

JUSTIFICATION CENTRING TOOTH - REMOVING. Re-
move the bridpe (18.02.04.A4), pin jaw tongs spring assembly,
FCAr PN AW LONgs, rear matrix jaw 1ongs, cross slide and
unit rack locking pin stand (18.02.06A-09A and 18.02.22A),
Take ol the layshaft cover and the roller bracket and guide
plate ol the unit and justification racks; this enables the
justification temoved (18.02.19A]. Obtain
devess T the rear serew holding the centiing tooth (76] by

racks fo be
raising the fine justification bell crank lever, When this
serew and the corresponding front one are removed, the

looth can be dilted away.

JUSTIFICATION CENTRING TOOTH  REPLACING, This
is aoreversal of the !m'cgning imstructions; be par 'u:ul.-n'ly
carelul to see that the marked teeth of the racks and gears
are correctly mated and take the other precautions detailed
m 1802198,

rear pin jaw tongs, rear matrix jaw tongs, cross slide and
unit rack locking pinstand (18.02.06 A 09A and 18.02.22A).
Take ol the ather components listed in L8.02.23A exeepl

JUSTIFICATION AIR PIN RLOCK - REMOVING. Remove
the bridge (18.02.04A), pin jaw tongs spring assembly,

the centring tooth and ils serews, Remove alse the front
pin and matrix jaw tongs (1802124 13IA), the lmfl-:ing
hars and their bell crank (1802 18A). After d:'i\_’ing up the
fwo taper pins locating the pin block (103), take the two
large hexagon nuts Fram the lower part ol Lhe st ud and the
holt which project down through the mainstand; these are
reached through the aperture at the rear. Aceess Lo them
s obstructed by the twa justilication rack lever Springs
sccured to their bracket by small screws and hexagon
nuts, These must be released before a tubular or box
spanner, measuring §in (22:2mm) across the flats is used

o release the large hexagons, one of which also retains
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the bracket; if necessary, remove the drip tray and work
through the intermediate stand aperture. After this, with-

drawal of the four cheese-headed screws at the top of the

block will release it.
I JUSTIF[C‘AT‘I()N PIN BLOCK  REPLACING. ’fl":1i«.' 5 a
reversal of the removal procedure, but be sure that the
bracket helow the mainstand is squarely aligned with s
springs.
AIR TOWER REMOVING. Nate that thisis only neces-
sary when some major attention is required, as must of
the compaonents can be detached with the tower in s opera-
ting position. To pive access to the front holding down
screws, first remove the jaw tongs spring box and bell
cranks (18.02.17A). Take off the air tower aperating rod
by withdrawing the stud from the eye at its lower end
After slackening its lock nut, take out the grub screw with
its nut and . leather washer, handling the latter with
particular care. Slide the air pipe connection off the air
bar shaft, again being carcful of the washer at the inner fave
ol the connection, and take off the air bar shaft distance
collar. As the air pipe cover at the right-hand side of the
air tower has been taken off, all the six halding-down screws
are now exposed. When these are withdrawn, the tower
can be lifted away, and it should be placed gently on ils
side with a piece of ciled paper to seal the air-ways. Treat
the seating on the main stand simiiarl_y. k

ATR TOWER — REPLACING. Check the mating faces of

the main stand and the tower to sce that they are clean
and dry; as they have to make an air-tight joint, examine
them carefully for any small burr caused accidentally. Every
such blemish should be delicately rubbed down with a fine
carborundum stone — harsh handling here will greatly '
aggravate the fault. After giving a thin smear of [resh oil,
replace the air tower m the reverse order of removal. T is
desirable to give an a]]-signal'c test, and 40 smear the junc
tion of the air tower to the main base with oil o detect
any possiblc lcakage. Finally, replace the jaw tongs and
bell cranks (18.02.171).

18.03.00 Cam levers
5 A preliminary to the removal of any cam lever, take
all the safety and technical precautionsa] [1] [wide-
railed in 18.01.05-6. Turn the camshatts to 32(']"’-, lower the
oil tray, slide the pan out carefully as il may be very full, and
place it aside; wipe cff the excess oil. Detach the camshalt
0il guard {one long screw also securing a wormshafl bearing

cap, and one short screw with washer). To prevent possible
damage to the sclector mechanism (except when the matrix
case haolder lever, the jaw tongs lever, or the air tower
lever is to be extracted), disconnect the gearbox lock and
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are etehed on the upper faces of these tongs t distinguish
theme AL the same time, their driving ends must be over
the sockets in the matrx jaws. All bearing laces must be
[IgilEll\»' ailed. Manipulate them down o their correet seat
ings, and pull the lock slides into position to retain their
front ends. Keplace the anchorage arm (of the spring for the
peaper take-up spool] on the fixed link stud with its bend
upwards, where it acts asa washer, and add the nut, noting
(hat the spring cames between two pipes. Slide the leli-hand
end o the draw rod retaining plate into its recess in the top
ol the support block. Pass the end of the spring post
approximately | in (omm) into the front of the supporl
block and there pass it through the round eve of the retain-
ing plate spring which must be held so that its ofl set cye is
pppermast; then insert the post fally and tighten it Engage
the free end of the spring with the short post on the under-
side of the retaining plate. The rest of the work is covered
h_\_a 1202128, 18.02.068 and 18.02.04B.

MATRIX JAWS, FRONT, AND STOP RACK - REMOVING.
Remove the hridgt:, pin jaw tongs spring assemhiy, {ront
pin _jdw tongs and the Iront matrix jaw tongs (18.02.041\,
18.02.00A and 18.02.12A -1 J;Ai}. Withdraw the screw from

the right-hand mairix jaw shoe packing block cover (i

supplied), and remove the cover. Take oul the horizontal
hexagon-headed screws in front of the right-hand end of
the shoe and behind its lefi-hand end. Undo also the two
cheese headed serews at the right- and left-hand sides of
the top of the shoe, which may now be detached with its
packing blocks (left and right). The matrix jaws and also the
stop rack can now be removed, but ensure that the unit
rack (87) is not moved to the lelt any further than under
normal working conditions, when the left-hand matrix
Jaw is1n position. Loss of cngagement between the teeth of
this rack and its spur gear can occur i the rack is not held
by its locking pin (97). In such a case, the layshall cover
would have to be removed (18.02,194) to cxpose the en-
gagement markings for correct meshing.

MATRIX JAWS, FRONT, AND STOP RACK  REPLACING.
Replace the stop rack and then the matrix jaws, ensuring
that the head of the unit rack and the lug ol the stop rack
are hetween the two jaws. Place the matrix jaw. shoc
packing blocks in position, the square one on the left, Mush
with the lefi-hand end of the pin block. Over them place
the matrix _]aw. shoe and secure it with its four screws,
namely the short cheese-headed serew at right-hand sidc,
topr; long cheese-headed serew at lefi-hand side, top; small
hexagon headed serew horizontally inte the right-hand end ;
large hexagon-headed serew horizontally (from ti"lc rear)
into the iefti-hand end. All of these should be done up only
linger-tight before any of them is filly secured. Replace
the right-hand matrix jaw shoe packing block cover (if

deA

supplied) and secure it with its screw. The rest of the work
is covered by 18.02.13B 128, 18.02.06B and 14.02.048,

PIN JAWS, FRONT — REMOVING. Remove the hinged
machine cover (18.02.01), bridge, pin jaw tongs spring
assembly, front pin jaw tongs, front matrix jaw tonss and
the ront matrix jaws (18.02.04A, 18.02.06A and 18.02.12A
14A). Release the separator plate by removing the screw
and under-lying separator plate Suppdrt fromits right-hand
end, and the screw from the lefl-hand retaiming plate
supporl block (59). Slacken the clamp screw (63] in the
right-hand pin jaw guide rod stand and take out the screw
(05) clamping the left hand end of the puide rod (64).
Withdraw the guide rod to the left. releasing the pin jaws
(53] and their two abutment collars (60 and 61).

PIN JTAWS, FRONT - REPLACING. Pass the pin jow puide
rod through its left-hand stand and assemble on it the pin
Jaws with their collars. the narrow one to the right and the
wide one ta the left, ensuring that the jaws are on either
side ol the stop rack lug. Press the rod into its lefi-hand
abutment so that its groove aligns with the lower half of
the clamp; the upper half of this can now be added and
the screw (65) Lightened. Tighten the clamp serew {(63) in
the right-hand stand, and check that the jaws slide freely
an their guide rod. Replace the separator plate and sccure
it with its two screws, the right-hand one passing through
the separator plate support below the plate, and the left

hand one holding also- the retaining plate support block
above the plate. The rest of the work is covered by
18.02 14B 12B, 18.02.06B and 18.02.04B.

AIR PIN PLATE, FRCNT — REMOVING. Take olT the bridge
(18.02.04A), pin jaw tongs spring assembly [18.02.06A)

- front pin jaw tongs, front matrix jaw tongs (18.02.12A 134
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and front pin jaws (18.02.15A). Check that the air supply
is OFFW. Withdraw thc four screws holding the air pin
plate and insert in the threaded holes adjacent 1o the taper
pins two screws, taken from the cross slide guide, w jack
up the plate from its seating; be careful to keep it level
This gives access to the air pins of the [ront air pin black,
together with their springs and scating rings, and the unit
shift piston; these should be taken out and cleancd, Be
sure to remove Lhe two screws used for raising the plate,
and relighten them in the cross slide guide.

AIR l’.lN PLATE, FRONT — REPLACING. Maving checked
that they are all clean and in good condition, re-assemble
the seating rings, air pins and their springs, noting that the
extreme left-hand pin (the “stop’ pin) is the ane that has the
short spring underneath it. Insert the unit-shift piston
with its own scating ring and spring. Locate the air pin
plate with its taper pins and lightly tighten its four screws;
with a soft-metal drift, very lightly tap the taper pins to
give a secure hold and finally tighten the four screws. Now



check each air pin for pressure alter placing on the air
tower a paper ribbon wit b all the numbered and K positions
perforated, and see that all the pins drop smartly when air

©pressure ceases. The rest of the wuork is covered by

7R

802,058, 1R0O2.13IB- 128, 18.02.068 and [8.02.04B.

JAW TOMGS SPRING BOX (DOUBLE)] AND BELL CRANKS

REMOVIMNG. Detach the hinged machine cover by un-
doing the two hexagonal bolts holding its bracket to the
main stand. Insert the wooden wedgew, and take off
the main stand top cover (rear), the bridge, pin jaw Longs
spring assembly, rear pin jaw tongs and the rear matrix

Jaw fongs (18.02.04A and 18.02.06A-8A). Also remove

the front pin jaw tongs and the front matrix jaw tongs
(18.02.12A -13A). Remove the right-hand air pipe cover
from the air tower (three small screws, taking precautions
against their being dropped). Release the two air pipe
unions (ABC and paper-lock release) al their air-tower ends
to enable the paper-lock control box to be removed (with
the pipes) when its two retaining screws have been with-
drawn. Take off the large nut and washer from the jaw longs
bell crank fulcrum stud (66). Slacken [half-a-turn only)
the two hexagon-headed clamping bolts holding the jaw
tongs spring box ball extension in the top of the cam lever,
Lngage the justification and space lifting rods, and hold
them in position while turning the camshalts 1o 607 The
whole assenibly can now be lilted so that the cranks are
lear of the fuleram stud, and the ball extension clear o its

lever, and then withdraw clear to the right,

JAW TONGS SPRING BOX (DOUBLE) AND BELL CRANKS

REPTACING. With the camshaflts at 60 and the justifica-
tion and space lifting rods engaged, pass the douhle spring
box 1o the lelt between the air tower and the bridge lifting
lever bracket. Tocate the bell cranks over their (ulerum
slud, and the ball extension over its socket at the top ol its
cam lever; lower both simultancously into their working
positions. Replace the washer and nut on the fulcrum stud,
and tighten the nut firmly. Tightening the two hexagon-
headed bolts in the cam lever will hold the spring box ball
extension, but verily that the square on this part aligns
with the movement of the spring box and is fully down —for
adjustment here, see 06.13.02 3. Replace the paper lock
control box on the front of the air tower, noting Lhat the
longer screw vccupies the left-hand paosition, as it has also
to hold the quadder piston block; for adjustment, reler
o 05.08.00. Reconnect the two air pipes and replace the
vover on the side of the air tower, using a cloth as a safe-
guard [or a falling screw. Except for re-attachment of the
top cover and the hinged bracket of the machine cover,

which may conveniently he left to a later stage, the rest of

the work is covered by 18.02.13B-12B, 18.02.08B-6B and
18.02.04B. Remove the wooden wedge.

18A LOCKING
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18C

BARS AND JUSTIFICATION AIR PINS
REMOVING. Take off the bridge, pin jaw tongs spring
assembly, rear pin jaw lungs, rear matrix jaw tongs, front
pin jaw tongs, front matrix jaw tongs and [ront matriz
jaws and stop rack, jaw tongs spring box and its bell cranks
(18.02.04A, 18.02.06A-8A, 18.02.12A-11A and 18.02.17A].
See that the camshafts are ar 220%. Remove the r::tainin:g
plate of the locking bar bell crank link pin by withdrawing
its Allen screw, and extract the link pin. Take the split
pin from the rear locking har link pin, and withdraw this
pin also. Lift off the justification rack lever arm spring
plate, with its springs attachcd. Release the set screw (70)
holding the bell crank fulerum pin (72) which can now be
slid towards the air tower, freeing the three small bell
cranks; lift these away. Take out the cover plate screws
(two long and onc short) from the justification pin block,
and remove the two overlying cover plates, gaining access
for the removal of the third locking bar bell crank link pin.
The justification air pins are also exposed and may be given
any necessary attention, Withdraw the rear locking bar. In
order to free the locking bar bell crank, the side block
holding the tongs stud (on the justification air pin block)
must be removed ; take out the Allen screw and the hexagon
headed bolt securing the side block. Detach the block with
its dowels by inserting the Allen screws in the tapped holes
provided for the purpose. Turn the camshafts to 607, Now
push the front locking bar fully forward and it off the
bell crank, enabling the front locking bar (78) to be taken
oul.

LOCKING BARS - REPLACING. With the camshalts at 607,
put the front locking bar and bell crank in position and
inscrt one of the short link pins. Replace the rear locking
bar in position; turn the camshafts to 2207 and connect the
locking bar operating rod with its bell crank by means ol
its link pin (also short). Now connect the rear locking bar
to the bell crank by its link pin (long) and secure it with a
split pin. Replace the side block, tightening the onc hexagon
and Lwo Allen screws; note that the lower of these also holds
the plate which retains the second of the above link pins
in poesition. Add the intermediate and upper justification
alr pin plates (the upper one forms a retainer for the link
pin of the rear locking bar), tightening the one short and
two long screws. Insert the bell crank fulcrum pin into
position while threading on the three bell cranks in their

correct sequence and secure the pin with its set screw.
Replace the spring plate and conncct the springs to their
levers. The rest of the work is covered by 18.02.17B.
18.02,14B-12B, 18.02.08B—6B and !8.02,043.\

FRONT LOCKING BAR SPRING CHANGING. Having
detached the locking bar, grip it in a vice with the spring
seating face [lush with the end of the vice jaws. Holding the



02A

a2

AVEA

feed mechanism by taking ool the yoke pin linking the
operating rod 1o the actuating lever extension (see drawing
Below). Tie the rod forward and move the actuating lever
to the Teft hand position. When the work {as detailed later)
ivocomplete, reverse the procedure and then rotate the
camshalts by hand to ensure that there is no accidental
obstruction, betore switehing on the motor,
. MATRIX CASH HOLDER CAM LEVER - REMOVING.
First take ol 1he coverto this Jlever; its bracket is secured
by two hexagon headed holts. Then detach the bridge
[IMI.E,EMI;’\], the oil splash guaird {(Iwo serews) shielding
the camshalts, and the small plate on the matrix case holder

lever retaining the heads of the lifting rods. Detach the rear

Lop coverand L olT the Jusufication rack lever arm spring
plate, with its springs attached. Release the set serew hold-
ing the bell crank tulorom pin, which can now be slid out
lonvards the aiv tower, so that the three bell-cranks can
be taken out. Remove the set-screw locating the malrix
case cam lever shaflt. Then turn the camshafts to approxi-
mately 607; to pive working elearance, remove the nut of,
and gently tap out, the air lower Tever stud. Withdraw 1o
the rear the matrix case holder cam lever ghalt: the lever
will now Tall slightly to the right. Release the small guide
serew Trom the side of the [m'kinp_ pin stand S'Lil'f‘iu.‘lcmly. {0
alliva the Tocking pin 1o he completely withdrawn upwards.
With this removed and the camshafls turned Lo approxi-
mately 2007, the matrix vase holder lever can be lifred clear,

MATRIX CASE HOLDER CAM LEVER - REPLACING,

Ihis must be done in exactly the reverse order of dis-
muantling, namely, with the camshalls at approximately
200, replace the lever, which will fall slightly to the right ;
this enables the locking pin to be re-inserted and the puide
serew replaced. Engage the fork of the lever with the yoke
ol the locking pin. Supporting the lever with the left hand,
turn the camshafis 1o 607, i.e. when the air tower operaling
arm is at its maximum height. Now insert the shaft. Replace
the Tocating screw and the stud and nut in the air tower
lever. Replace the Lifting rods in their recess in the lever, and
secwne them with their retaining plate. Replace the beil
cranks with their fulerum pin (to be secured by the grub
serew), the justification rack lever arm spring plc'IlC, with
Hy springs, the oil splash-guard and finally the bridge and
cover,

GEARBOX FEED AND 1OCK CAM LEVER -~ REMOV-

ING. First remove the matrix case holder cam lever (3)
(18.0%.02A). Now release the ball joint at the top of the gear
hox leed and lack cam lever (2) by slackening its lock nut
and then using a C spanner to undo the locking ring. With a
tommy pin, slacken the hemispherical plug and lift the
sucket from the ball. After taking out the washer and the
pin connecting the spring hox yoke (18) to the space bar,
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swing the spring box outwards, Turn the camshalls w407,
where all the cam lever rollers will be free to come away.
Remaove the two bearing caps (22 and 23) (now with three
screws only) of the cam lever tulerum shaft, so that this can
be lifted clear with the feed and lock cam lever and also the
space cam lever: both levers will slide ol the shaft.
GEARBOX EED AND 1.OCK CAM LEVER - REPLAC-
ING. See that both this lever and the space cam lever are
in position on their fulcrum shall, and that the camshalis arce
4l 40%. Noting that the positioning screw hole in the shali
is vertical, replace the sub-assembly in its waorking position.
Add the front bearing cap with the positioning stud off-set
to the rear of the screw hales, and insert and tighten the
inner screw only. Fit the rear bearing cap, securing il wilh

‘both screws. Connect the lock and feed rod by replacing

the sockct over the ball with a little lubricant; after
adjusting the hemispherical plug with’ the tommy pin
1o take vut all appreciable play, tighten the lock ring with a
C-spanner. T.ock the connecting rod to the plug with the
hexagon nut. To reconnect the space bar cam lever, turn
the camshafts to 330°, swing over the spring box to the
right to engage with the space bar yoke; insert the pin and
secure il with washer and split pin. Finally, replace the
matrix case holder cam lever (18.03.02B).

I SPACE BAR CAM LEVER — REMGVING. As Lhis lever
sharcs a fulcrum shaft with the gearbox feed and lock
cam lever, carry out the instructions detailed in 18.03.03A.

SPACE BAR CAM LEVER REPLACING. Carry out the
instructions detailed in 18.03.038,
I JAW TONGS CAM LEVER — REMOVING. Take off the
: hinged cover (18.02.01). With the camshafts at 60", dis-
connect the air tower operating rod from its levers at top
and botlom, by withdrawing the studs from the cyes. Re-
mave in sequence the bridge (18.02.04A), the pin jaw tongs
spring assembly (18.02.06A), the rear pin and matrix jaw
tongs (18.02.07A—08A), the front pin and matrix jaw tangs
(18.02.12A 13A) and the double spring box with its bell
cranks (18.02.17A). After turning the camshafts to 30,
take out the locating screw (27) in the bracket supporting
the jaw tongs cam lever shaft; after this shaft has been drawn
out o the front, the cam lever (28) can be extracted.
I JAW TONGS CAM LEVER — REPLACING. Check that
afl the camshafis are at 30°. With the clamp bolt heads to-
wards the rear of the machine, position the lever in its fnl-
crum bracketl. Alipn the positioning hole in the cam lever
shatt with the horizontal screw-hole in the rear supporting
bracket and then insert and tighten the locating screw. The
remainder of the work is a reversal of the instructions
detailed in 18.07.05A.



AT A H

06l

VA

AR TOWER CAM LIIVER - REMOVING. First turn the
camshalts to 60" and disconnect the operating rod from
the ever (4) by withdrawing the stud from the lower cye
(27 Now turn o 518" so that the split pin and washer can
be taken from the front end of the rear cam lever shaft (24);
alsi ke out the hexagon headed locating screwe from the

adjommy boss. Move the shalt 1o the rear |,.V first [cvcr‘ing

it booon the Tront and then, when it projects Sllf'fiL!iLr:1tI_y',
gripping it fram the rear, but only take 1t far enough o e
the lever one end should remain in the supporting bracket,
The lever can now be manipulated out,

AR TOWER CAM LEVER  REPLACING. With the cam-

shafts at 318", place the lever in position and move the
cant lever shalt forwards until the locating hole is visible in
the corresponding serew hole in the casting, When I.hb_\f
register, insert and tighten the hexagon-headed locating
soresw. AL the front end ol the shalt, add the washer and
split pin, but the latier should not be opened as it wonld be
difficult to extract on a future occasion. I the jaw tongs
cam lever has been detached also, sce that this is replaced
belore the air lower cam lever is reconnected Lo ifs operating
lever by insertion ol the stud,

UMNIT AND .iUH:I‘IIi]C."\'I'[{)N DRIVE CAM LEVERS AND
!i SPRING BOXES  REMOVING. Stari hy t;lking off the
belt puard (18.04.02A) and the beli. After undaing its two
serews (one washer), remove the cam lever guar‘d. Turn the
camshalts toabout 205" 2107, withdraw the pin cofinecting
the operating rod (of the gearbox feed and lock rack mech-
anism) to the extension of the actuating lever (see S, Fig. 10.
12.02), and, il there is insullicient clearance to ensure that
the voke on the operating rod does not foul the lever exten-
sion, detach the rod by undoing (below the main stand) its
Iu-.\:.ig-Jn-hc.ld(:d {ulerum screw. With string or wire, secure
the lever extension inits left-hand position to avoid possible
damage in the pearbox. Take out all the selector assemblies
and their shafis: the unit selector requires only the raising
ol its shaft, bul, to [ree the shalts of the justification selec-
tors, remove the layshaft cover (five Allen screws) and the
thrust plate (four screws) which it concealed (see 18.08.01A),
Detach the small ail pipe leading from the underside ol the
drip tray. Take ont the drip tray which is held by two bolts,
and the Tour cam lever latch springs Logether with their two
posts. Release the three air pipe unions from the unit drive
control box and detach completely the small air pipe con-
nections from the fail-safe valve box. Having turned the
vamshalls to 2707 to position the nnit and justification drive
cam levers conveniently, take out the four voke pins (se-
cured by split pins backed by washers) at the ends of the
corresponding spring box assemblies; supparting the two
aperating yokes in their raised position, by means of suitable
blocks under their operating siceves, withdraw first the
unit and then the justification spring box to the lefi-hand

=
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side of the machine and to the rear of the swinging plale, in
the space made aceessible by the detaching of the air pipes.
Disconnect the air lower rod [rom i1s cam lever (7). Turn the
camshalts 1o 20%
shaft (24), also, remove the split pin, washer (which may

210", From the {ront end ol the lever's

stick to the air tower lever boss) and the hexagon headed
locating screw; withdraw this shalt sufficiently to clear the
air tower cam lever and Lhe justification (8) and unit (9)
drive cam levers, allowing all three of these assemblies (o

be lifted away to the left of the machine.
UNIT AND JUSTIFICATION DRIVE CAM LEVERS AND
SPRING BOXIES - REPLACING. If the spring boxes have
been disturbed, they must now be restored to position
and their inner ends attached to the lifting levers; note
that the justification spring barrel is slightly the shorter
and this must be replaced first, In each case, a pin, washer
and split pin are required, the pin-heads being towards
the ftont of the machine. Sec that the camshafts are at
205"-210" and insert the cam lever shaft, from the rcar,
partly into its rcar supparting boss. Lay the levers side-lby
side on the bench to check their correct relationship - this
allows a gap of about Jyin (04 mm) between their bottom
cnds, I théy arc incerrectly placed, the gap is about }in
(12mmj). Offer up first the unit drive lever assembly (1o
eceupy the rearmost position), pressing the cam lever shali
(?4) forward into its boss for support. Similarly, add the
justification drive assembly and the air tower cam lever,
passing the shaft right through ta establish the puosition ol
the location drilling (26); with this al the top, press the
shalt as far to the front as necessary, carefully avoiding
turning it. Add the washer and split pin at the front end
(but do not open the split pin, which would make it difficult
to extract again), and then replace the locating screw, en-
suring that it is tightened down in its recess in the shaft.
The air tower rod may now be re-attached to its cam lever.
Replace first the justification and then the unit spring box;
with the head of its yoke pin towards the front of the
machine, connect each to ils swinging plate while this 15
unlatched and in its inward position, but move the plate
outwards for the addition of the washer and split pin. Now
remove the supporting blocks from the operating slecves
of the operating yokes. Turn the camshafts to 285" and
reconnect the air pipes — two to the fail-safc mechanism
and three Lo the unit latch control box. With the cam lever
unlatched, replace the latch spring posts and connect the
justification return springs; their spring platc pivot holes
should be lightly greased first and they must he properly
sealed in the recesses in their posts. Treat the unit return
springs in the same way. Replace the drip tray and attach
the oil pipe to its underside. All the gcarbox adjtistments
{18.08.02E—09T1) must now be checked and, if necessary,
corrected. The selector assemblies and their shafls are the
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next o go back into position, followed by their thrust
plate. When the operating rod of the gearbox feed and lock
vack mechanism has been reconnected, the layshalt cover,
the cam lever guard, bell and belt guard are restored to

their normal Tunctions.

BT LOCKING BAR CAM LEVER  REMOVING. First remove
all the other cam levers as detailed in 18.03.02A O07A.
Then take off the handwheel assembly as detailed in
R.05.00 AL It is now possible to turn each camshaft indepen-
dently so as to give maximum clearance between the jaw
tongs cams which are immediately behind the locking bar
cams. Slacken (by a couple ol turns) the hexagon nut at the
rear of the locking bar cam lever fulerum stud; this will need
a special spanner with an opening of Il"‘,in [30-2mm). As
this stud is a press-fit, give support to the front lace of the
lever before driving the nut forward with a heavy soft
metal hammer, The lever is free as soon as the hook at the
top is uncoupled, and may be lifted out w the left.

!] LOCKING BAK CAM LEVER - REPLACING. This is
simply a reversal of the remaoval procedure, but check
that the camshalt angles are still giving maximum clearance,
and support the rear face of the lug until the stud can be
drawn into position by its nut.

18.04.00 Camshaft assembly

lor general safety precautions, see 1B.01.05-06[a][H ] w.
MOTOR HBELT GUARD - REMOVING. Slacken the iwo
hexagon-headed screws securing the top and bottom of
the guard; swing the lower part counter-clockwisc [as seen
lrom the rear) to bring the basce bracket clear and then litt
the guard off towards you  ie. away from the rear of the
miachine.

MOTOR BELT GUARD  REPLACING. This is a reversal of
the procedure for detaching, but note that the lower
bracket on the guard should be nipped between the distance
bush and the washer and that the upper bracket comes

hetween the two washers.
= PULLEY AND LOCKING PLATE ASSEMBLY - RE-
J MOVING. Alter removing  the molor bell  guard
(18.04.02A] slip ofT the belt. Using a special spanner with an
apening of | Jin (366 mm), undo the large hexagon nut at
the end of the driving camshalt, and take out the Tour
hexapon-headed serews seeuring the pulley to the locking
llr\;.t;:-ml'\'l_v_ tse a wheel-drawer to take off the pulley, after
which the locking assembly is free Lo be slipped of by hand.
Now that the protection against reverse-motion has been re-
OMN NO ACCOUNT TURN THE MACHINE
BACKWARDS. .
PULLEY AND LODCKING PLATE ASSEMBLY RbE-
I PLACING. Lightly lubricate the rear part of the cam-
shalt and add the locking plate assembly with its recesses

moved,
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1‘egi;5teri'ng with t'he-pi:"ls in the end of the camshalt bearing,
but be sure that it only contacts, and is not obstructed by,
the leather oil seal and its plate which must be adius{cd"if.
necessary (three hexagon screws) to an effective height.
Press on the pulley, with the bass to the rear (i.e. vutwards)
and the keyway caretully aligned to the key, Drive it on
with a soft metal mallet. or hammer and wood hlock, until
sulficient thread is exposed for the nur to get a good grip.
Tightening the nut will complete. TURNING THE PULLEY
AND LOCKING ASSEMELY ONLY CLOCKWISE AS
SEEN FROM THE REAR, align the f'ou;‘ stud holes with
thase of the lock and finally add the four hexapon screws
which should be fully tightened.
I LOCKING PLATE ASSEMBLY - DISMANTLING. When
separated from the pulley, the locking assembly may be
slid along the camshatt, clear of its two anti-rotation pins.
and remaved to the hench. Withdraw the central plate,
noting (for replacement] which is the outer face; this will
expose lhe rotating disc — the locking plate (1) — with ifs
four peripheral recesses, in each of which is a roller (2)
pressed towards the tapering end of the reeess by a small
coil spring (3], when these are compressed, the rollers can
be litted out.

| LOCKING PLATE ASSEMBLY - RE-ASSEMBLING,
When replacing, note that the top recess must taper
away to the RIGHT [as seen from the rear), or the machine
will be capable of raverse motion vnly. Aller the springs
have.been inserted, properly seated in their Tecesses, com-
press each with a thin screwdriver to admit its roller, and
then pack with grease. Replace the cover plate and cheek for
correct assembly by attempting to turn the plate each way
when the outer casing is held stationary; it should move
clockwise only. '

QIL PUMP -~ REMOVING. First run off the oil from the
lower part of the gearbox into a suitahle clean container,
by taking out the drain plug, to avoid subsequent luss of
lubricant and mess. While the oil is draining, remave the
matar helt guard (18.04.02A). Undo the two oil pipe unions
to the pump. Turn the camshafts o bring one of the holes

in the pulley opposite the left-hand screw (as scen from
the rear). To releasc the pump, take out only the two
horizontal retaining screws (5) halfway up the ;mmp. The
Spigoted adaptor plate is attached by four screws. The
pump drive is a component screwed into the end of tie

driven camshaft by a left-hand thrcad.

I OIL PUMP - REPLACING. Refit the adaptor plate (four
od screws]and the left-hand-threaded driving member (if it
has been taken off), and insert into this the tongue ot the
pump. Re-attach the body of the pump to the adaptor plate,
noting that the longer of the two screws must g0 on the
right -hand side, as seen from the rear. To avoid an air-lock



in the viling system, (i) replace the drain plug and refill the

lower hall” of’ the gearbox with oil (o the correct level,
allowing some to escape (rom the open end of the suction
pipe inte a container, until bubbles cease to appear. when
the pipe may be reconnected to the pump, (ii) Remove the
oil splash guard {from the rear of the gearbox and dis-
conneet the top end of the oil-delivery pipe (6) from ils
clbow; provide for some escaping oil and start the machine;
when bubbles cease at the top of the pipe, reconnect it to
its elbow. Then stop the machine and re-attach the splash
guard. ’

OIL PUMP - DISMANTLING. After removing the pump

* Trom the machine, undo the two seréws retaining the top

vover plate (11} and its gasket to give access Lo the spring

(12). Two more screws (13) arc taken out to enable the worm

d!ih'l.‘]l‘ll‘l!_\a’ 1o he detached, alter which the piston (1 '3} can be

pushed out. The bottom cover plate and pasket can also
be removed if desired.,

Oll, PUMP - RE-ASSEMBLING. Insert the piston, with
H its angled end towards the stop screw (10), and push it
fully home. Checking that the gasket is in good arder, add
the bottom cover plate it has a shorter boss than the top
one. Insert the spring and enclose it with the top cover plate
and gasket. Replace the worm assembly, securing it with
IS LW serews.

7 CAMSHAFT STAND  REMOVING. Start by detaching
!] the belt puard (18.04.02A) and the belt. Then take out the
oil pan carcfully, remembering that it is Tull. Becanse the
camshalt stand assembly weighs quite as much as can be
readily handled without the 501b (23kg) of the levers,
swinging ‘plates and their fulcrum shafts, these are taken
of tivst (18 03.02A 07A), except the locking bar cam lever;
this is not always casy to detach and may be left in position,
The pulley and locking plate assembly are removed next
(18.04.03A], tollowed by the oil pump (18.04.044) Now
take off the wormshatt/handwheel assembly (18.05.014)
with its covers and then temporarily replace this shaft,
holding it in its front bearing with the cap borrowed from
the rear bearing of the fulerum shaft of the space bar cam
lever; this procedure will give better purchase and corttrol
when (later) the camshalt stand is lifted away. As a pre
caution ggainst damage, disconnect the vil pipe unions so
that a section of cach pipe-line can be completely detached
alter their clip (one screw) has been released. Slacken the
union ol the oil pipe to the drip tray in front of the cam-
shalt locking assembly and swing this pipe clear towards
the right of the machine. Check that the isolator switch is
OF . Behind the lower control panel, take the inspection

cover ofl' the conduit end box, exposing the cheese-headed

driven end of the shucter drive from its gear casing (one
hexagon nut). slip its grommet out of the bracket at the rear
of the upper control pancl and withdraw the drive casing
through the aperture. Unscrew the electrical plug connee
tion and the air pipe union to the elbow. The panel can
now be detached (rom the mainstand (three screws) and
lowered, but it must be suppaorted about 6in (160 mm) from
the tloor; this will give working clearance. A special tool
will be needed to slacken (only) the cight screws holding
the camshaft stand to the hase and intermediate stand. Not
more than seven of these screws can be withdrawn before
the services of two extra men arc needed — one to support .
by hand the rear end of the driving camshaft, one to sup
port the front end by means of a sling (under the bosses of
the camshalt gears and bandolier-fashion over one shoulder)
and one 1o take out the remaining screw holding the cam-
shaft stand on to the ledge of the base. The total weight of
the camshaft stand, without the levers, is 2101b (95 kg). Take
care not to damage the brass splash guard at the rear of the
assemnbly or Lo mislay the two brass packing pieces at the
tap locating faces. Tower the assembly to the floor, with
backs kept as upright as possible and the bending done at
the knees.

CAMSHAFT STAND — REPLACING. Make sure that all

mating surfaces are clean. Then locate the brass splash
guard at the rear ot the assembly with an all-over smear of
grease and retain it in position by inserting two long screws
through the casting and the rounded holes of the puard.
One man should now be ready to insert and partly tighten
the central screw for retaining the assembly in position
while two other men raise it into pasition in the same
manner as it was previously fowered; they will be able to
rest part of the weight on the ledge of the intermediate
stand. Position the two brass packing pieces and insert the
screws 1o hold them. Checking that the weight of the cam-
shaft stand is now fully taken by the ledge, insert the
remaining five screws and lightly tighten all of them.
Working outwards from the centre, fully tighten each of
the efght screws in turn, using the special tool; repeat this
operation until it is not possible to obtain any movement
on any of them. Replace the supply, feed and drip oil pipes,
tightening the unions; restore the uppcer control panel,
the shutter drive and lower control panel (with washers
and distance bush), and secure their connections. The cam
levers and handwheel assembly can now be re-assembled
into position in the reverse order of their removal, but,
aller cach component is added, turn the machine by hand
to check for unobstructed movement. Replacement of the
ail pump, pulley, belt-and belt guard complete the apera
tion. Check the timing of the rotary shutter (18.02.05E).

positioning screw which must be removed to allow the .USC' CAMSHAFT STAND — DISMANTLING. Place the as-

hex atate with its projecting conduit. Disconnec 5 : ok
box to ratate with its prajecting duat cannect the sembly on the bench in an inverted position. Remove the
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il pan lrom s shelf (four serews and washers at the rearend
and [wo at the front, requiring a special tool). Betore re-
maoving the bearing caps (two screws each), note their
numberings to facilitate replacement. With the caps de-
tached, the camshalts may be lifted out.

i

shatts in position and add the bearing caps, noting that

CAMSHAEFT STAND - RIE-ASSEMBLING. The bearings
and shafts must be clean and lightly lubricated. Lay the

they must be correctly paired and positioned ;. those for
the deiving camshalt are machined all over; the nwnbers of
all capsmust agree with those stamped in the corresponding
positions on the camshalt stand; all figures must be the
same way upe Lightly tighten the cight inner screws,
checking that the outer faces of the rear caps are Hlush with
the fixed bearings and the I'rant caps are in light contlact
wilh the gear busses. Now lully tighten these eight serews
and try cach shaft for ree rotation. From the rear end of the
driven camshalt bearing, remove the leather-pad oil seal

two screws retann its plate and make sure that the adjoin

ing cap is 0-0006 0 10 0-010in (0-15mm to 0:25mm) proud
ol the oil pan shell” casting. Insert the serew in the cap and
fully tighten it after witich the oil seal may be retixed. The
pap between the inner faces of the ol pan shell” castings
must be 14}5in (380mm) before the ront-end serews are
tightened to secure the shells Clean the locating laces of
the shell, and replace it; it can then be secured with its
serewes, lightly lightened, and their washers, The two brass
packing pieees may be atiached 1o the face of the stand by a
smear of grease, so that it is ready for replacement on the

machine,

18.05.00 Wormshaft/handwheel assembly
WORMSHAFT/HANDWHEEL ASSEMBLY — REMOV-

ING. Turn the camshalts 1o 2607 and then unda rhe hex-
agon nut uniting the shutter flexible drive to its gear casing,
Withdraw the drive from its socket. Detach the sheet-metal
puard (two serews, carly models only) and lower gear case

(tour screws). Take out the hexagon-headed bolt and dis-
tance vollar securing the gear cover to the wormshaft
hearing, and one serew hu]ding the cover Lo the L'amshaﬂ
stand. Withdraw the four screws holding the wormshafi
bearing cap and lift this off' Lift off, as a complete unit, the
handwheel, intermediate wheel, worm, shutter drive pear
and the remaining top cover,

V\.’()RMSHAFT;’IIAN[)‘NI]F.T‘.I. ASSEMBLY —~ RIIPLAC-
ING . In the main, thisisareversal of the removing routine
but, for safety, first unclip the top of the locking bar cam
lever and press the bar towards the centre of the machine.
Check that all parts arc clean, particu]arly the hr-:at‘ing!; and
the cap bath of which should be lightly lubricated. Posilion
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the camshall gears so that not only does the zero mark on
the worm cnter between the two zeros on its wheel, but,
at the same time, the arrows on the intermediate wheel
mesh with the arrows on the two camshall wheels, The
braring cap can now be replaced and its four screws tight-
ened down; then check the combination of the three shatis
for free turning. The top cover may now be sceured by its
hexapon-headed bolt with distance collar and also by iis
cheese-headed screw. The lower hall-cover is put on next
and held by its four screws. Reconnect the squared end of
the shutter drive, and check the liming opening against

the angle-scale (18.02.05E). Re-attach the locking bar to its
cam lever.

18.06.00 Film feed mechanism

. FILM FEED BRACKET ASSEMBLY REMOVING. Verify

that the safty precautions (air and clectricity)
(18.01.04-05) arc cffcctcd[?\_—[ m Then remove. the trant
cover (protecting the air timing boxes) and the cover over
the film drum feed shall, which is held by two screws and a
hexagon pillar. Remove the wormshatt/handwheel assembly
(18.05.01A]. Mark with tabs (for easy identiflication on re-
assernbly)and then disconnect, the four air pipes attached 1o
the signal control box and the five pipes attached to the air
timing control box on the bracket assembly; remove com
pletely the shart length of ABC(T) air pipe to the ratchet
pawl trip control box. Release the clip securing-the two oil
pipes on the right, and remove completely the oil pipe to
the [ilm feed shaft rear bearing. Disconnect the air pipes from
the automatic variable line feed and paper-releasc valve hox,
and detach the box (four screws). Slacken the lock screw
holding the hevel gear to the [ilm drum feed shaft, and slidc
the gear about lin (25mm) forward, to reduce Lhe risk of
damaging th_e teeth when detaching the film feed hracket,

Using an inspection lamp suitably positioned and. from the
rear of the machine the long dowcl punch, tap out to the
front the two taper pinslocating the film feed bracket before
taking out (with a special tool] the three screws halding it
The bracket is now free to he manipulated counter-clock-
wise and forwards, with the four lower air pipes shghtly
diverted to allow it to pass and to be completely withdrawn ;
take care not to damage the bevel gears in the process.

FILM FEED BRACKET ASSEMBLY — REPLACING. With

all the mating surfaces clean, manipulate the bracket
past the four air pipes into its worlcing position, and then
loosely locate the bracket by means of its two dowels. Insert
the three screws, tightening them only lightly. Tap the
dowels home and then fully tighten the screws, again using
the special tool to oblain complete security. Connect the oil
pipe o Lthe rear bearing of the film drum feed shafl and
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seeure it with its clip. 'T'.ilqing care that the marked teeth of

the two bevel gears engape, slide the gear on the film drum
feed shalt into full working mesh with its mate, and tighten
thelock serew. Replace the valve box (lor details of position-
ing and adjustment, which is critical, see 18.11.10B & E)and
recannect its air pipes. Reconnect the upper air pipes in the
correct sequence  first the large constant air, then Kf7),
BOT) AC(T) and ARCLT). Reconnedt also the Tour lower
air pipes and the short lenpth to the ratchet pawl trip
control hox. Carry oul a signals test Tor all the air pipes that
have been affected. Replace the wormshalty/handwheel
assembly with the shutter drive and the iwo covers
(18.05.018). :

J

ing thetwolatch-return spring serews with their springs and

FILM FHED BRACKDT ASSIMBLY D[S[\«'IA,\T.LING.
Place the assembly on the hench and start by withdraw-

two washers cach, Remove the two valve push rod aperal-
ing lever latches and the washer between them after releas
ing the Allen clamp screw and taking out the latch hinpe
pin. By means ol a thin metal plate, retairi the hvc spring-
loaded trip Tever p[ungcr:ﬁ in position, with the bell crank
ol the B¢ valve lever released Tram its abutment. Take out
the two lixing serews and remove the Liming control hox
with the two latch operating bar rods. Remove the two lateh
operating bars. Withdraw the three hexagon-headed screws
At the rear ol the filim feed brackel, releasing the signal
control box. Now detach the Tour valve push rod actuating
levers (ABC, AC, BC and K) by stackening the lock nut and
taking out their fulerum pin with its shake-proof” washer.
Tu dismantle the ratchet pawl trip mechanism, detach the
vonlrol box by removing two screws; |'r._'ir::m:c the trip lever
by driving its fulerum pin down and oul. taking carc not 10
mislay the plunger and its spring, Turn the pawl Lo expose
the spring-anchorage; detach the spring fram its post, and
the fulerum serew (4) {held by a grub serew (3)), releasing
both pasel and spring, Fach of the two [riction pads (6], pro

vided to prevent overthrow of the pawl dise (2, is held by
4 retaining plate secured by three sérews at the rear and
ane at the front (after the covers have been removed); these
plates are not interchangeable, the rear vne having 4 out-
away corner; note the two coil springs pressing cach pad
from its plate. Take oft’ the friction pad bracket, held by
four screws. To release the pear shaft, slacken the lock screw
(1) in the dise and Lap the bevel gear downwards, bringing
the shafl clear of the dise (which is now free) and the bear
ing. ‘To release the ratchet shafl, loosen the grub screw in
the ratehet and take oul the two screws holding the upper
hearing (8) 1o the bracket. Now tap the under side of the
lower cam with a solt-metal mallet to free the tenon of the
upper bearing from the bracket; when the bearing and
shalt are thus freed, the ratchet will slide ofT the bottom ol
the shaft. To separate the shalt rom the bearing, support

01D

the under side of the worm gear and press the shaft down
through it. Detach the cams by slackening the grub screw
in the boss of the lower one and, having supported its unde:
side, tap the shatt down with a soft-metal drift till it is clear

of both cams.
I FILM FI'T'D RRACKET ASSEMBLY - RE-ASSEMBLING.
Clean and lightly lubricate the ratchet shaft before insert -
ing it through the cams; note that the lower position is
accupied by the 4-lobed cam, with its boss downwards, and
that the 8-lobed cam, above it, must have the pradual rise and
sudden fall of the lobes to match those of the lower cam,
and both cams must register with their Woodruff key,
though this must (at this stage) only just enter the lower cam.
[nsert the top of the shaft upwards through its upper bear-
ing (&), add the worm gear (registered with its key) and
press this on till it bottoms on its shoulder on the shaft. The
cams may now be pressed up until they give minimum
clearance for the bearing between themselves and the worm
gear, but check that they allow (ree rotation before locking
the screw on the lower cam. Above the gear shaft bearing,
place the ratchet disc in position and, passing the gpear
shatt through the bearing, register the key and the key way
in thedisc; witha wooden wedge or similar support between
the disc and the under-side of the lower ratchet shaftl bear-
ing, tap the shafl into pusition so that its shoulder contacts
the disc. Remove the packing and check this shaft also for
free movement, but there should be no perceptible end-
play: tighten the lock screw (1) in the periphery of the disc. -
Place the ratchet, with its larger boss upwards, on the disc,
with a thin feeler gauge — minimum 0:002in (0-05mm)
between the ratchet and the lower ratchet shaft bearing, to
ensure working clearance is preserved ; then pass the lower
end of the ratchet sha‘t through this bearing into the ratchet,
registering the key with its keyway, and at the same time
engage the tenun of the upper bearing with its seating in
the bracker. This bearing can now be tapped fully into
its seating and secured with its two screws, Next, tighten
the ratchet grub screw and remave the feeler, hefare check-
ing for free rotation of the ratchet shaft. Replace the friction
pad bracket (held by four screws). The friction pads should
now be washed in petrol, then dried and cleaned and. if
necessary, roughened; give the lwo springs of each pad a
slight smcar of vascline and place one pad in the rear part
of its bracket; insert its springs into their recesses; with
the lip of the cover plate (the one with the cut-away corner)
uver the pad, hold the two parts together to retain the
springs, position them, and secure with the three screws;
the front pad is treated similarly except that there is only
one screw — Lhe lefi-hand one — the others also serving Lo
hold the guard. When replacing the pawl on the disc, its
long arm between the ratchet and the stop post, turn the
disc so that the screw hole is aligned with the flat on the
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hottom hearing; insert the fulerum serew (4) (lightly lubri-
cated] and fully tighten it before tightening the grob screw
that secures it. Check the pawl for free movement. Now
turn the dise and reconnect the spring to its post. Replace
and secure the ratchet pawl trip control box [two serews).
Dealing with the trip lever - vaseline its plunger spring
and replace both spring and plunger; add the lever, noting
that it comes between the piston of the control box and
the plunger; lightly lubricate the fulcrum pin and tap it up
until its shoulder locates against the upper lug; check the
trip lever fur free movement. Replace the bottom signal
sclector control box, sccuring it with its three hexagon-
headed serews; for re-assembly ol the disturbed components
(with special relerence to the operating bars), see 18.11.08B.
Then turn the worm gear counter-clockwise (as seen from
above) and check that all movements are being correctly
performed.

/

roller projects horizontally to the left. Take off the spring
(22) which holds the rollers at the left-hand ends of the feed

and-lock rack cam lever (11) and the vertical slide cam lever
(21) in contact with their operating cam [10). The complete

LM DRUM RACK MICHANISM - REMOVING. First
turn the film dram feed shaft dll the arm carrying the

mechanism can be detached after the six cheese headed
screws (ome partly hidden by the knurled knob of the lock-
and-feed rack which must be freed) have been withdrawn
fram the Tront cover, but do not disturh the hexagon nues
Nate that the bottom left hand screw passes through a

distance-picee. As the front cover, with all the components,

is withdrawn [rom its dowels, the lefi-hand ends of the
two cam levers must be held apart so as to clear the cross

slide crank.

FILM DRUM RACK MECHANISM  REPLACING. This

requires the almost simultaneous registering uf several
points, which is best done with the cam levers spread
apart, the top of the casing tilted very slightly towards you
and the mobile components pre-placed and held as accu-
rately as can be estimated. First locate the bottom dowel
in its hole. Then see that the film feed is set at 24 ptand that
the lost-motion mechanism (19) is not only situated, end-
wise, between its two stop pins, but also in its last-tooth
position - i.e. fully to the left. The cover can now be
brought into a more upright position, while the cam lever
rollers are manipulated (as in removal) past the cross slide
crank. Next see that the driving finger of the automatic
variable line feed is aligned with, and will therefore enter,
its slot in the feed-and-lock rack (13). Check also that the
roller of the film feed crank is correctly situated relatively
to the slot in the banjo end of the feed cross slide (9). With
all of these components in their correct relalive positions,
the cover may be pressed on toits second dowel and bedded
down 1o its seating. Insert and tighten all the six securing
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screws, remembering that the lang one goes into the botiom
left-hand hole and that it requires its tubular distance-picce.
See that the knurled knob (12) is free to travel in its slot
and conneetr the two cam levers with their spring (22)
Check that the mechanism has bueen correctly re-assembled
by placing the line-feed in the 24 pt position and turning
the film feed shalt by hand (NOT by turning the handwheel)
to see that both racks operate as intended. Replace the
covers, the lower held by two serews and a hcxagmll stud
and the upper by two hand screws.

FILM DRUM RACK MBCHANISM - DISMANTLING.

This is easily done with the complete assembly on the
bench. 'l'o remove the feed-and-lock cam lever (1), unscrew
its knurled knob at the front of the cover and Iifl the lever
clear. To release the lost-motion mechanism (19], take the
screw and spring from inside its setting knob (again on the
frant of the cover). The film feed rack {13) may now be
lifted out, and its two rollers. Next remove the feed cross
slide (9) with its three rollers. The vertical slide (16] is now
free. To detach the vertical slide cam lever (21), take the
hexagon nut and washer (at the (ront of the casing) from
the fulerum of this lever, which will then come away with
its fulerum serew (14) and spacing collar, and the rollers.

/

each step, a check ¢ made on the free movements of the

FIT.M DRUM RACK MECHANISM - RE-ASSEMBLING.
Time can be saved and (ulure frustration avoided if, afler

parts just assembled. Re grease all the rollérs, and then re-
place the vertical slide (16}, followed by its cam lever; its
rollers must turn freely. Position the feed cross slide - check

its rollers also  and secure the cam lever with the nut and

-washer on its fulcrum serew while pressing it down on o

its adjusting screw (17). In the top of the vertical slide place
the feed rack (13), making sure that its rollers are free
Put back the lost motion mechanism (19) so that its rollers
locale in their prooves in the vertical slide cam lever [21)
and the driving head (20) of the lost motion mechanism
engages in its recess in the base of the Teed rack. Nosy
partially replace the setting post knob (12} temporarily and
turn it, noting that in one position the knob is lowered;
refit the knob (if necessary) so that when the stud is so
lowered, the indicator on the knob is pointing down. Re-
place the two-part feed-and-lock rack cam lever (11) on
its eccentric pivot and secure it with its knurled knob. Add
the feed-and-lock rack (15), with its driving slot facing 10
the rear. Check that there is free movement of the racks,
both horizontally and vertically; move the drum feed cross
slide {9) by hand through the full length of its stroke and
cheek that it travels readily from 0 to 24 pt. Make sure that
all the rollers are correctly positioned, nating that they
have ditferent thicknesses, and that their ends are llush
with their pins.
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FILM DRUM RACK ADIUSTMENTS, To adjust the feed-

and lock vack (15) for 1ift, remove the film drum housing
and see that the Tilm dram feed shalt is in the rest position.
Shicken the grub serew above the cecentric beaving and
also the cecentric lock nul. Turn the eecentrie o bring the
right hand end ol the rack carrier to its lowest. point and
tlen add and secare the lilm drum housing. Having raised
and retightened the knarled koob, turn the eccentrie care-
fully just sulficiently 1o ciminate play with the graduated
pear 3] Retighten the srab servw and lock the eecentiic
by means ol it nut. To adjust the Teed rack (13) Tor lift,
Bring the rack o its raised (feeding) position, with the film
drum housing in place. Slacken the lock nuts of the fulerum
screw (L) and the adjusting screw (17). Tighten the adjust-
ing serew carelully, just sufficiently to eliminate play with
the graduated gear and then lock both serews by means of

their nuts,

FHEM PEED SHAFT  REMOVING. Take ol the film leed

bracket [I.H.{)h.l)!a’\] and the Bilm drom rack mechanism
(18.06.02A). Detach the autematic variable line feed and
paper release valve box (LELLI0A) Slicken, evenly, the
two Allen serews uniting the halves of the ring cam (24)
and slide this forward, clear of its positioning serew. This
serew should now be slaickened 1a allow the bevel pear to
cote 2 (Smm) forward and so to elear the rear hearing
127). Take from this Bearing its oiler and cap scerews. Mark
the cap tor correet replacemeni and detach it; treat the
fremt capin the same way The shaft (23], complete with
its cams, can now be manipulated clear ol its bearings and

the mirvor-return cam Jever roller (23), and extracted.

i FILM DRUM FEED SHAFT  REPLACING. Clean and
I lubricate the bearings, and manipulate the shaft into
pasition, with the bevel pear (still loose on the shaft) behind
the paper-release valve box bracket (28). Replace the rear
bearing oiler and add the bearing caps strictly inaccordance
with their markings; insert and tighten their four screws
and cheek the shaft for free rotation. Now replace the tilm
feed bracket (18.06.01B) but not the covers, Engagc the
driven bevel gear with its key in the film feed shaft while
meshing the mating teeth (as marked with zeros) of both
pears. Trip the pawl and turn the gears (still engaged) to
expose the grub screw of the driven gear; tighten this
screw while the engagement is complete. Turn the shaft and
check that the markings still agree. With the prub screw
again upwards, pass the split ring cam [24) towards the
rear, registering the projecting grub screw into its recess ; in
this position, secure the ring cam with the two Allen screws
eventy tightened to egualise the gaps. Turn the shaft to bring
the opening of this cam 1a the bottom; olfer up the auto
matic variable line-feed and paper-release valve box (28),
with the diamond of the lever entering the opening in the
cam, and attach the box to its bracket by means of its four
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screws. Rotate the shafl Lo verify that the levers do not
foul the cams; il they do, it will be necessary Lo withdraw
the ring cam slightly from the bevel gear or o move hor
rontally the bracket (28) carrying the valve box, but be
careful not to lose its vertical positioning (see 18.11.1U}),
The film drum rack mechanism (18.06.028) and the covers
may now be replaced.

J

Jaws, To remove the mirrar return cam, take the screw and

FILM DRUM FEED SHAFI - DISMANTLING. Place the
shaft ina vice, using soft grips to avoid damage from the

washer from the rear end of the shalt, when the cam can
be tapped ofl with a soft-metal mallet, leaving the Wood-
ruff key in position. To remove the crank lor the cross-
slide from the front end of the shaft, release its gruh screw
and withdraw it, taking care not ta lose the roller. Next, pull
olf the cams for the feed racks and automatic variable linc
feed which are mounted on the same paraliel key as the
crank. The split ring cam for the paper-release control is
already free on the shaft and may be slipped off. The prun
screw seeuring the bevel gear has already been slackened
so that the gear may be drawn or tapped off the shalt,
without disturbing its Woodyull key.

FILM DRUM FEED SHAFT - RE-ASSEMBLING.
and lightly lubricate the bearing laces ol the shalt and

Clean

slide the hevel gear on o it, with its teeth facing to the rear,
but leave it loase [or the moment. Add the ring cam, with the
split ring towards the front. Next put on the automatic
variable line feed cam, located o the key and with its boss
o the Iront; push this cam into contact with the shoulder
ol the shaft. Now comes the teed-and lock cam, with its

boss to the rear ahutting the previous cam, and then the
cross-slide crank which needs 1o bc secured by its grub
screw. With its ke_yv(-ay correctly aligned, the mirror return
cam can be replaced; tap it into contact with the shoulder
of the shaft. Add the washer and screw which should be
fully tightened.

FILM -DRUM DRIVING GEAR - DISMANTLING Flace

the complete assembly of the drum and its housing on the
bench, with the dials upwards. Turn the drum so that
zeros are registered on both the point scale (32) and Lhe
graduated gear (34); the white line (35) on the shutter will
then be central in the gap at the basc of the housing. Hold-
ing thel graduatcd gedr, remove its central screw and washer,
and lever off the knurled knob. Pass a knife between the
back plate and the'housmg to break the paint scal, Take out
the three screws securing the dowelled gear housing (36),
and lift this off. The graduated gear itself can now be re-
moved. Undo three screws to release the pear huusing cover
assembly, which comes away complete. When the spigoted
gear housing cover is taken off, it frees the assembly of
two double gears from the spindle that carries them and.
in the case of direct reading drums, the intermediate pear
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(A1) anits adjustable cocontric spindle {39). Now turn the
reunm hmmin}: on ity base, with the ]'rn'ml seale towards

yvour, lrom the centre ol the manual control knob, withdraw

the serew and its shake pn'rn!'»\.'.ls[u‘.r, and talke ofl the knob.
The cocentric plate that was behind it must now be marked

for casy replacement  as it could occupy three positions
apart from the adjustment it provides. Detach the plate by
lirst removing its three retaining screws, then press the
pear spindle inwards while drawing the plate oulwards;
when the spindle-end is flush with the plate. both will
come away together, I it is necessary to take out the drum
itselll a special ool (20,000 F&G) is required Lo undo the
lock nut and nut securing the scale. When this is removed,

the frant end plate can be detached (four screws) releasing

the drum.

I FILM-DRUM DRIVING GEAR - RE-ASSEMBLING, Re-
placement of the drum in its housing is a reversal of the

loregoing instructions, but special care must be given to

“adjusting the seale nul to provide ree rotation with total

absence of end-play; check p[mrl.il!immly al‘tttr'tightcning
the Tock nut. When the film drum housing assembly is
standing in its normal position on the bench, with the
spindle ol the
bearing plate, offer the assembly into position, with the

manual comrol flush with the eccentric

marking an the plate at the correct angle; this will cause
the spindle-end 1o project outwards. Lightly secure the
plate with its three serews. Grasp the spindle and turn the
plate to eliminate back-lash, but cheek for free motion by
rotating the drum before tightening the three screws. Re
place the manual control knob, attaching it with its screw
and washer. Place the double-gear assembly (43) on to its
in the
reading drums, rcpl.u’c the intermediate gear; then add the
spigoted cover. I necessary, slacken the grub screw (40)
locking the eceentric spindle and turn this ta eliminate all

spimdle in the gear housing and, case of direct

bacle-lash Trom its meshing with the spring-loaded double
gear, and then retighten the grub serew. Turn the drum
assembly on Lo its end so that the driving mechanism ig
uppermost. Position the double-gear assembly on the end
plate and lightly secure it with its three serews. With the
film drum seale at zero and the second white line (counting
{rom the shutterj centred to the base slot, ofter the gmdua{cd

gear o the double gear with the zero in the lowest position.

" While holding the graduated gear stationary, cnmeshed’

only with the fixed {upper) gear, use.a small serewdriver to
press the sprung (lower) pear counter-clockwise so that its
teeth align with those of the fixed gear; this enables the
graduasted gear 1o bhe pressed down inta mesh with botn.
Ny press the gear housing towards you and tao the right
to compress both the spring-loaded meshings; secure the
housing in this position with the exposed serew. To Lighten
the ather two serews, take ofl the gradoated gear and
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subsequently replace it as before, that is, using a snull
screwdriver o lacilitate meshing with the Sprung pear,
but be sure that the dial registers zero. Replace the cover
aver the graduated pear and secure it with its three serews,
Now check the assembly for smooth motion and ahsence
of backlash in several drum-positions but, in the case of 4
Cicera drum, do nol turn it more than one revolution in
either direction, or a slight discrepanty in the zero pmmm

will appear.,
FITL.M-DRUM DRIVING GLAR ADJUSTING. [ re-
adjustment is required, remove the cover and graduated
gcar (34), slacken the three housing screws; fa give greater
clearance, move the housing (36) slightly to the left and
away [rom you, and vice versa. Complete the re-assembliy
of this sub-unit and again check for satistactory operation.
Finally, add the knurled knob, with its washer and screw.

18.07.00 Oplical system components

At the risk of being accused ol repelition, we again stress
the impartance af keeping all optical surtaces clean, in the
photagrapher’s sense rather than in that of the cngineer
whao penerally approves the presence of a film of il ar
prease, Failure to observe strictly a filmsetter's reguire-
ments in this respect lcads to diffused images because of
light dispersal and to under-exposures because of ohstruct
e passape,

PRISM BOX - REMOVING. By releasing its two hand-
screws, detach the {tont cover over the air timing boxcs,
and lift off the prism-box hinged door, Undo the union of
the air pipe for operating the low-alignment piston. Take
out the prism and lens Focusmg hars. Next, remove the
prism holder stop. Using a fin 24 nut with a suitahle
distance-picce, withdraw the taper pin (4), and then unda
the four screws (2 and 3) holding the prism box to the inter-
mediate stand. Delach the spring post, Not until this has
been donc should the light cut-oul blade be remaved by
undoing its fulcrum screw. 1o safeguard the mirrurs, Finc
mediately cover the aperture with a piece of masking tape.
To remove the box, slide it to the right of the machine i.c.,
tawards you, and tilt the bottom outwards before lowering
it. This box is heavy — 721 1b (33kg). Keep your back as
upright as possible, and bend al the knees. Re-hang the
door as soon as possible to exclude dust. :

PRISM BOX REPLACING. Ensure that the mating surfaces
of the box arc clean and then remaove the door, Tilting the
top of the box slightly inwards towards the centre of the
machine, offer it up into position and a1 once remave the
masking tape and replace the light cut out blade complete
with its fulerum screw, spring and post to avind the risk
of anything falling vn 1o a mirror; then insert the Tour
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velaining sorews, doing them up linger-tight anly. Insert
the taper pin and, with a dritt, tap it home. After this, the
Bovor Tower serews are Lo be fully tightened and then the
npper pair Replace thie holder stop Tor the prism focusing
Bar attaching i by its serew. Re-hang the door and re
cannect the Tow-alignment air pipe union. Finally, replace
the front cover over the an timing boxes.

MIKKOR BRACKIFD HOUSING COVERS REMOVING.
Fiest Lake ofT the prism box [18.07.02A). and then the cover
aver the film drwmn feed shalt (twe serews and the pillar

with the knuded knobj To avoid jamming, remove the
vear mirror bracket housing cover next 1t is securdd by
siv serews, Then withdraw the cight screws retaining the

fromt honsing cover which s lovated by two dowels. Do

not risk burring an edge by levering up the cover, but, 1

necessary, borrow two screws {]“[.in- 321 fram the cam-
shall gear cover and insert these in the threaded holes to
act as jacks: they muast be tightened down evenly. Afler
raising the fiont cover, be sure to replace the horrowed

serews without delay.

MIRROR BRACKET HOUSING COVERS HEPLACING,
Care must be taken to abtain alight-prool ioint between the
adjuiming edpes ol the covers. Position the rear cover and
retain it with its six serews not more that liphtly finger-
tight, Replace the front cover on its dowels and secure 1
with its vight screws. Then, pressing the rear cover forward
to make continuous contact with the front vne, fili]y tighten
its serews. Finally, replace the prism box and the film drum
leed shalt cover.

P MIRROR BRACKET UPPER GUIDE RARS  REMOVING.
I Nowe s These instructions relate ondy to rmachines nuphered
Q000 fo 91,049 instructions for later muchines are givei
hefour, Take offthe prism box and the mirror bracket housing
covers {18.07.02A 03A). Undo the bwa serews retaining
the upper right-hand guide bar (10), meanwhile taking Tull
precaulions against possible accident to the mirrors iy
moving them o the opposite end of their travel. Raise the
front and then the rear end ol the bar carelully, anticipating
that the spring-loaded plunger (8) in the mirror bracket
will be ejected as svon as the restraint of the bar is with-
drawn Deal with the rear end of Lhe bar in the same way.
N plunger is invalved when the apper left-hand guide
Bar (13) (two svrews] s detached similarly.

I PLEUNGER HOUSING SUPPORT BAR REMOVING,
Nate; Dhese instructfons vefate only to nrachines numbered

QLY ond upriards, anstructions for earlier machines are

ciren ahove. Take off the prism box and the mirror housing
covers (18,07.02A 03A). Undo the twa screws retaining the
plunger housing support bar (17) (1o the left of the mirror
brachét). Taking precautions against loss of the spring-
loaded plungers in the Jower faces of its projections, lift
the bar out.

048 MIRROR BRACKET UPPER GUIDIBARS - RIPLACING.

051

Note: These insiructions relate only to machines numbered
91000 to 91,050; iastructions for later machines e given
below. Place the lefi-hand upper guide har in position and,
sal'cguurding the mirrors as when detaching it, secure i
with its two screws. Place the sprinpg-loaded plunger inits
recess in the rear part of the bracket and carclully locate il
so that it is retained by the rear end of the upper right-hand
puide bar, which is still free at both ends. Without allow-
ing the plunger to escape, partly lower the front end of
the right hand guide bar, press the front plunger into the
bracket, complete the lowering ol the guide bar, and then
secure it with its two screws. Apply a slighl smear of prease
{u the tracks of the pads and plungers an the upper guide
hars.

PLUNGER TTOUSING SUPPORT BAR — REPLACING.

Note: These instructions relate vnly to machines numbered
90050 and upwurds; instructions for earlier machines are
grven above. See that the springs and plungers are clean and
dry betore replacing the bar and securing it with its twa
SCIEWS,

MIRROR BRACKET ASSEMEBLY — REMOVING. First

take off the prism box, mirror bracket housing covers
and mirror bracket upper guide bar(s) (18.07.02A 04A),
Bring the assembly almost 1o its foremost position and lift the
iront bracket until the coupling atlached to the rear hracket
becomes disengaped from the hook at the front end of the
mirror feed bar, As the bracket is raised, the spring-loaded
plunger at its hase needs attention. In the case of machines
up to and including 91,049, cncourage it to escape into the
housing to avoid risk of its heing jammed between the
bracket and the lower support bar; it can be recovered after
the bracket has been lifted oul. In the case of machines
91,050 and upwards, the plunger can be easily withdrawn
alter removal of the plug in the right-hand side ol the mirror
bracket housing; when the bracket is lifted out, be carcful
of the twa balls in the top of the fixed Vo bar,

/

9] 049 instructions for later machines arve given below. Apply
: & ¥

MIRROR BRACKET ASSEMBLY - REPLACING. These

instructions relate only Lo machines numbered 91,000 to

a trace of oil to the bearings of the rollers and a slight smear
ol grease 1o the tracks of the bottom p]ungul and pad on
the lower guide bars and - as a preservative - to the trac ks
of the rollers on the support bars. A long, thin screwdriver
Lin (Fmm), will conveniently hold the upper part of the
bottom plunger in its recess in the bracket while the latler
is being replaced (22). This tool should be held by hand
metween the plunger and the lower guide bar (14), com-
pressing the plunger spring during the whole of the lower-
ing of the bracket, which should be tilted so that the rear
is about 1in (23 mm) below the front. When the rear rollers
lie on their support hars, draw the mirror bar to the front



15D

LA

R/

so that ils houk aver-lies the coupling; the front of the
bracket may now be lowered, thus bringing the coupling up
ke cngagement with the hook, and the front rollers on Lo
thein support ars. Not unt il this linal stage is reached should
he withdrawn from contact with the

the serewdriver

hottom plinger.

MIRROR BRACKET ASSEMBLY  REPLACING. These

anstructions velaie only to machines numberad 91,050 und
upieardss anstructions for cardicr achines are gieen whot,
Check 1hat the two balls and the V-bar are clean and dry
{no lubrication is 1'L£Itlll'l‘lt here), and place one ball (24)
between cach pait ol stop pins (20) in the fixed V-bar.
Lower the bracket into position; it should be tilted so that
(he rear is about Tin (25mm] below the front, When the
movable ¥V obar rests on the rear ball, draw the mirror feed
bar slightly to the front, Ihin (38 mm) (rom its rearmost
position, so thal the hoak over-lies the coupling; the front
of the bracket may now be lowered, thus hringing the
coupling up into engagement with the hook. but, at the
same time, working through the plug-hole, locale Lhe spring
and plunger (23] in their recess. Ensure that the plunger 15
properly located against the lower guide bar (28) when the
front ol the movable V-bar rests on the (ront ball.
MIRROR BRACKET COUPLING - DISMANTLING. Wit h
the mirror bracket on the bench, withdraw the four
screws attaching the coupling (o it Slide the U-shaped cage
(41 oul of the spring, noting that the small associated com-
ponents consist of two rollers (32), the Lnuphng itselt [ 30)
and two small steel balls (29). 1f a replacement spring is (o
e fitted, check Tirst thal, when the coupling is in its opera-
tive position in the spring, the two faces of the latter are
parallel, so that, when the hook of the barisinserted  press
ing the balls outwards  they will transmit the thrust to the
spring, This provides a buffer-ctlect for the mirror bracket
a1 the end of its return stroke. Mote thal on machines
No. 91,004 and upwards, a hard steel plate is located on the
two upper serews and situated between the rear coupling
bali and the spring.

MIRROR BRACKET COUPLING RE-ASSEMBLING.

This is done in the reverse order of dismantling; then re-
attach the coupling to the bracket with its four screws.

MIRRORS  REMOVING, First take off the prism box,

I mirror bracket housing covers, mirror bracket upper

guide bar(s) and the mirror bracket assembly {18.07.02A

05A) From the top of each mirror bracket, remove the small
stop plate (9) [two coun Ler-sunk screws each). Toensure that
the retaining picces cannot cause the slightest damage 10
ihe reflecting surlaces, undo the serews at the back of the
hracket arms, and withdraw the four springs and plungers
to relieve the pressure. The mirrors can now he carefully
withdrawn upwards on the alignments of their brackets.
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Cleaning-lime can be saved il the mirrors are handled by
the edges or with a “Selvyt” cloth 1o avoid finger-marking
their surfaces. In extreme cases, wash with plain warm
waler only, taking every precaution against scrateh.

MIRRORS — REPLACING. Replacement is a reversal of

the previous instructions, but note that mirrors are
intended to be fitted as matched pairs, with ‘concave’
(minus)or ‘convex” (plus)marked on the side ol one balanced
by ‘convex’ or ‘concave’ marked in the same position on the
other. It may occasionally be necessary to fit two concave
or two convex mirrors Lo give perfect re- e’;tahl:s]}ment of
line- Iength over b0 pica ems.

VARTABLE APERTURE — ADJUSTMENT. Take off the

bridge (18.02.04A), and slacken the two vertical side
screws to allow the plate (35) carrying the two stop pins [ 34]
to slide. The carrect distance hetween the left-hand end of
the masking slide and the opposing face of the sprung V-bar
an the left-hand side of the light aperturc is 0-173in
(4-40mm) when the slide is engaged with the operating
lever and this lever is in contact with the plate. If no slip
gauge is available, use a feeler gauge to give this position.
Then secure the plate and replace the bridge.

18.08.00 Gearbox mechanism

I GEARBOX  REMOVING. Asa
I provide a block o wood or similar support measuring
64 in high = lin »8in, or longer (165mm high

< 200mm or longer) to hold the gearbox erect when it is
standing on the floor or bench, with its weight resting
partly on the clutch mounting bracket. Take the precautions
of turning olf the air cock and the isolator switcha |1 ]
As an additional safety measurc, detach the belt puard
(18.04.02A) and belt; this is desirable it the isolator switch
could be accidentally turned ON. Swing up the cover over

preliminary to the task,

< 25mm

the matrix case holder lever and take off the covers over
the bridge and top mainstand mechanism. Remove the
matrix case and bridge {18.02.04A). Turn the camshafts
o 270" and insert the wooden wedge W ter hold the unit
drive out of engagement ; rotate the handwheel to check that
this is effective. Remove the rear splash-guard (Lwo screws).
Extract the yoke pin uniting the feed and lock rack
actuating lever extension to its operating rod; with this
(i.e. lock
engagcd), tic it there with a piece of string or wire.
is insufficient clearance to cnsurc that the yoke on the
aperating rod does not foul the actuating lever extension,
detach the rod by undoing (below the main stand] its

suitable

racks
If there

‘extension’ in its clockwise pasition

hexagan-headed fulcrum screw. Drain into a
container the vil, about 1 gall(m {about 4’2 litres), Irom both
the lower and upper halves of the gearbox, by taking oul
their respective drain plugs. Tale oft' the front cover of the

pearbox (as scen when standing at the right-hand side of



the machine)  lourteen serews  and the layshaft cover

seven Allen serews. Remove, complete with rollers, the
unit and justification pressure roller bracket secured by
three Allen serews. Next detach the guide nvcrlj,’ing the
outer parts of the unit and justification racks; there are
tweo serews and two taper pins, one ol which must be tapped
ilp. with a solt metal punch from below: the other, an
casicr 11, will come away with the guide. Detach also the
piride (Two serews] over the inner end of the unit rack and
space bar and, to give access at a later stage, remove the

space bar guide (two serews). Having noted that the teeth of

the unit and justification racks and their spur wheels are
marked lor correct re assembly, remove the racks: the
justitication racks will come away to the right of the machine
if, after their lifting rods have been raised, the fine rack is
tilted clockwise and the coarse rack counter-clockwise {as
seen from the right-hand side); the unit rack is taken from
ihe Teft hand side of the machine after the front buffer,
pin jaws and malrix jaws have been removed [18.02.094A,
1R.0212A and 18.02.14A), when turning the camshafts to
AV will allow disengagement Irom the layshaft spur gear,
Take out all the selector assemblics and their shalis(2, 8& 9],
the unit selector requires only the raising of its shaft, but,
1o free the shalts of the justification selectors, remove the
thrust plate (3) (four serews). Detach the small oil pipe
leading from the underside of the drip tray. Take out the
drip tray which is held by twa balts, and the four cam lever
Liteh springs together wilh their two posts. Release the
three div pipe unions rom the unit drive control box and
detach completely the small air pipe connections trom the
fail-safe valve box. Having turned the camshalls to 2857
to position the unit and justification drive cam levers con-
veniently, take vut the four yoke pins (secured by split
prins backed by washers) at the ends ol the corresponding
spring box assemblies; supporting The two operating yokes
{10 & L1)in theirraised position. by means of suitable blocks
under their operating sleeves, withdraw fivst the unit and
then the justilication spring box 1o Lhe left-hand side of the
machine and o the rear of the swinging plate, in the space
nade aceessible by the detaching of the air pipes As the
draining of the oil should now be complete, replace the plug
securely in the base of the gearbox hefore removing the
cluteh (TH 10.01A). Disconnect the union of the supply vil
pipe leading from the back of the lower section of the gear-
box, and detach completely the delivery oil pipe [rom the
back of the top section of the gearbox. On the right-hand
side ol the machine, use washers and a nut to withdraw
the threaded taper pin (A) Torward of the gearbox; to avoid
distorting the dowel, this must be done squarcly Lo the
face il necessary, insert extra packing under one side of
the washers (o ensure a straight pull, IT the adjoining screw
(B} i removed to facilitate this, it must be replaced, finger

B

tightl, after extraction of the dowel  its subsequent support
al the gearbox is vital, Now supporl the unit driving siceve
in its raised position and take out first the retaining screw
inside the top rear of the gearbox and then the similar serew
under the gearbox. At the rear of the machine, do not
disturb the exterior hexagonal nuts (14) of the adjustable
lucator but, using an Allen key, withdraw the screw [15)
inside it while hoth the front and rear ends of the gearbox
are supparted; help will be needed. The assistant, at the
front ¢nd of the unit, should lean inwards to prevent it
tilting outwards prematurely as, when released, it will be
resting only on the jack block screws. The gearbox is
heavy; it weighs 1571b (72kg); when it comes Lo lower-
ing, both men should keep their backs as upright as
possible, and bend at the kncees. Without slackening the
support, finally take out the remaining screw and lift away
the gearbox, tilting the top slightly outwards to enable the
levers to clear the casting, Lower the unit carefully to the
[loor so that it rests on the prepared block as shown in
the illustration, making certain that the upper part of the
clutch is kept clear, to avoid all possibility of strain. Be

equally careful when placing the gearbox on the bench; the
block of wood may be used under the front end to give
level standing with clearance below the remaining clutch
camponents.

GHARBOX - REPLACING. First check and, il necessary,

correct the adjustments of the unit drive latch [10.03.03
07} and the justification drive latch (10.14.05) as this work is
morce casily done before the gearbax is re-attached. After
cleaning all the locating faces, offer up the gearbox, using
the same physical technique as for lowering. So that part
of the weight is taken by the jack screws (NOT their lugs)
resting on the intermediate stand, place the washer in the
recess surrounding the hole for the top left-hand scrow
(as seen when facing the gearbox), insert the screw and
lightly tighten. Fngage and lightly tighten the Allen serew
(15) in the adjustment locator. Insert next the other two
screws (B) and lightly tighten them also. Place the taper
pin in position and drive it home before fully tightening
the three screws; unl_y when the_\_- are Fuli_\_r secure should
the Allen screw (19) be tightened. Replace the clutch
(18.10.01 B} With the camshafts at 285", and su pports under
the operating sleeves, as when removing the pearbox,
inserl Lthe justification drive spring box assembly from the
ieft-hand side of the machine while lifting the unit drive
fever to expose the pin hole; add the yoke pins [rom the
front end and secure them with washers and split pins.
Replace the justification spring post squarely, and the two
cam lever latch springs. Remove Lhe justification sleeve
supports and then check the adjustments of the fail-safe



and stioke mechanisms (10,0308 10). The unit drive spring

box assembly may now be replaced and then the unit

sleeve support removed. Replace the unit spring  post

squarely, and the two cam lever lateh springs, and re check
the adjustments tor the fail-sate mechanism (10,0 3.08 04)
and stroke [10.03.09 10). When these are established,
make sure that the springs are nol louling their barrels,
by standing at the left-hand side of the machine and
making a visual ¢hech when pulling the swinging plates
outwards. Reconnecl the lock and feed rack actuating
lever extension yoke; check the Jock and feed adjustments
(18.08.0310 18.08.09E]). The air pipes  threetothe unit drive
contral box and two 1o the lail-sale valve box can
now be reconnected. The il drip tray can be restored
and its bolts tishtened down on to their washers; re-
attach the small oil pipe nnderneath it. Insert the wooden
wedge ; turn the camshalls o 1657 for replacement of
the justification selector shalls and their selector assemblies
and when these are in position, add the thrust plate (3]
Lut do not tighten it down until the two adjusting screws
have been slackened; ihese should then be re-adjusted 1o
give Iree turning of the shalts without vertical end-play,
and then locked; apain check the adjustment. Insert Lhe

unit seleetor assembly and shalt. Belore replacing the unit
vack, see that it and ns scating are perfectly clean and
lightly Tubricated: tur the camshalts to A0 and slide the
rack into position [rom the left-hand side of the machine
vl the teeth engage with the unit spur wheel on the Tay
shaft: veplace the auide for the inner end of the rack and
the space har guide which are cach held by two screws
only. Check these components Tor frecdom ol movement.
Rf.‘il'-l.u'r the front malrix jaws, -pin jaws and buffer
(1R.02.148, 1802128 and  18.02.09B). The _iuslil'il.'dlim"l
racks can be manipulated into position from the right-hand
side o the machine il tiled sideways (as in removal), when
the lifting rods are raised; the fine justiftcation raclk (it
has a sloping Lace towards the front, with the lug upwards)
lies in front ol the coarse justification rack; make sure’
that both are clean and lightly lubricated and that the
marked teeth of all three racks are properly meshed with
the corresponding feeth of their spur gears. The oil pipes
to and from the pump can now be reconnected. Clean the
faces of the unit and justilication rack guide and lightly
lubricate the working surfaces, Turn the camshafts to carry
the cross slide fully forward and place the guide over the
auter ends of the unit and justification racks squarely in
position and press il down cvenly 1o its seating. Cheek that
the racks are still correctly meshed with their gears and

then hightly tap both of the puide’s taper pins into position,

lightly tighten the twa securing screws, give linal taps to
the pins and then Tully tighten the screws. Check for free
dom ol movement, When the locating faces of the roller
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bracket are clean, place it and its three Allen scrows in
position; check the bracket for squareness and tiphten it
down; verily and, if necessary, correct the adjustment

18.02.19E). Examine the paskets for the layshalt cover
& 3

-and its central serew: if they arc in good order, grease and

replace them. 0il all the moving parts adjoining the liy-
shalt. Sev that the faces of the cover are clean and then
of‘[‘(;‘r' it into position. Locale first the lwo ;‘argc screws and
then, from below, the five Allen screws; all of these should
be only lightly tightened before fully securing first the top
centre serew and then the others, working progressively
Irom the centre outwards, but leaving the other top screw
till Tast. The front cover of the gearbox (as seen from the
right-hand side of the machine) must make a sound oil-tight
joint; replace it and lightly sccurc it with the fourteen
screws; Lhen tighten them all progressively, working round
and round the perimeter till all are tight. Refill the gearbox
carefully with oil till it reaches the centre of the sight plug
at the frant of the lower half of the gearbox. Replace the
oil-level drain plug in the rear of the upper half of the pear-
box and continue filling to the top of this plug. Check the
cover and drain plug for leakage. Secure the rear splash

guard with its two screws. Bring the camshafls to 2707 and
remove the wooden wedge; check that the 'fail safe’

mechanism has been re-set (10.03.12). With the air cock on,
turn the handwheel a few revolutivns to verify that all
parts are correctly adjusted (refer to 10.03.09-10 and
10.12.02-04) and free to aperate. Replace the bridge, covers,
belt. and belt guard. With the isvlator switch ON, run
Lh_e machine under power while listening for any abnormal
sound,

!] UNIT AND TJUSTIFICATION DRIVE OPERATING
YOKES - REMOVING. The gearbox must first be taken
off(18.08.01A). Disconncct the oil-pipe union to the fulerum
shalt of the yokes and take out the Allen screw lucating
this shaft. Withdraw the shaft to the front. releasing ihe
yukes; take care not to lose the 6 rollers (3).

UNIT AND JUSTIFICATION DRIVE OPERATING
YOKES REPLACING. Replace the assembly in the gear-
box, registering the rollers with the coarse and tine justifi-
cation operating sleeves respectively before tempurarily
inserting the shatt. Now effect the adjustments (18.08.02E
O8E). When these arc confirmed, the unit yoke (11) can bere
placed; see that the shaft (19) has its (lat correctly Jocaled
to meet the Allen locating screw; insert and tighten this
and rcconnect the oil pipe. Restore the pearbox to the
machine (18.08.01B).
I COARSE JUSTIFICATION DRIVE OPERATING YOKE
DETACHING. After removing the yoke assembly
(18.08.02A), release the lock nut of the upper Allen screw
of this lever and then the screw (17) itsell. Remove the
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hexagon nul (18) and washer from the stud on the fine
justilication drive operating yole, when the coarse justifica
tion yoke (0) can be drawn clear.

Y COARSE JUSTIFICATION DRIVE OPERATING YOKE
I REPLACING. Place the yoke on the stud and boss of the
fine justification: drive operating voke, with its central
|1|u|f.\[mu luwmd‘. the latter, where it sh(!u]d be !.}_Jhilv

Ll 1 PR LT T A

SUrews, hhn Iht coarse justilication yoke [6) 1o a \mtnlmn
& Y

approximately central ln the stud. '

COARSE JUSTIFICATION DRIV OPCRATING YOKE
ADJUSTING. This is done only when the adjustments
delaited in 18.08.031 081 are carrect. A cigaretle paper,
which is approximately 0-001in (0-03mm] thick forms a
uselul gauge; when this is pripped between the top of the
fne justilication yoke (10) and its stop. a similar condition
should apply at the top of the coarse justification yoke (&).
The adjustment. can be made by means of the upper and
lowdr Allen serews (secured by lock nuts requiring a Jin
Whitwarth spanner) which pinch a stud projecting [rom
the fine justification yvoke, but first slacken the nut (18)
al the frant end of the stud. Having achieved this adjust-
ment, hghten the nat ot the front end of the stud, withdraw
the shaft o release the vokes, and tighten the lock nuts on
the Allen screws. Replave the yokes and shaft and check
that the adjnstments have been held, as they represent
critival settings Stroke-adjustment ol the coarse and [ine
justification and uoit drive aperating yokeg is made alter
(he gearbox hay been replaced on the machine — sec
10,0409 10 as the procedures there deseribed for “unit” are
alse applicable to the justilication yokes.
FEED RACK DRIVE YOKES
face of each yoke (24] should be fein (145
shoulder of its shaft {27); when adjusting for height, pull
the yokes clockwise before locking up their two Allen

ADJUSTING. The upper
mm) below the

serews. Dealing first with the wnit feed shaft, insert a 0-004
in (0-10mm)feeler gauge between its top and the stop block
and secure the shaft in this position (a clamp collar will be
uselul). With all three selector assemblies in position, ad-
just the angle of the vole so that when the feed rack is
fully meshed, 4 0-007 in (0-18 mm) feeler can pass between
g'.u'l.1 arm ol the yoke and the langed bush, whether the
lock or feed rack s engaged. Then deal with the fine
justitication and finally the coarse justilication yukes in
the same way. When any of this work has been carried out,
it s essential 1o ve-check  the
(18080611,

T LOCK RACKS  ADJUSTING. To check the three lock
racks for hack-lash, first take out the actuating lever
extension yoke pin, and hold this lever so that all racks are

as Tully enmeshed as possible, i there is more than the

feed-racle adjustments

UBE

‘rack or the

raised while the anvil adjustments are being made

slightest playmbéu&écn any one ol them and its gear, the
pearbox must be detached from the filmsetier {]8})3,0[1\}‘
Then remove the justification drive operating _!mk(_:s
(18.08.02ZA). Raise all three selector yokes to give a measured
clearance of 0:004in (0-10mm) between cach and its ston
bBlock; sccure the shafts with collars to maintain this
position during the making of the "djusmwnt lsolate the

lock rack mechanism from the connecting ©77 ' 72 72 77
taching the circlips over the connecting cyes (A and R) and

litting away the cumplele connection. Operate the locking
mechanism by hand 1o engage all three racks as fully as
possible and check that the distances between the centres
ol the pins in eye (G) and link (L), and hetween link (1) and
eve (1) are both 2Lin (63-5mm). 17 the unit lock rack is
firmly in mesh while either or both the justification lock
racks allow play of their gears (an unlikely condition),
release the lock nuts (M — left-hand thread) and (O
hand thread) and turn the adjusting stud (N) to give clear
ance to the unit Jock rack. 1f either of the justification lock
racks is not now holdmg its gear perfectly steady. ¢
the Tock nuts (H - left-hand thread) and (K right-hand
thread) and turn the adjnsl.ingxt ud (J) toeliminate the play;
retighten the lock nuts and check that the adjustment has
been maintained. With the justification lock racks held
firmly in mesh, turn the adjusting stud (N) to climinate
play from the unit lock rack but do not over-tighten, so
as to allow play between the justification lock racks and
their pears; retighten the two lock nuts and then cheek that
all three gears can be simultaneously held rigid by their lock
racks. When the conncetion (A-R) is replaced, it will need
to be re-adjusted - see 18.08.06E.
i ANVILS ~
grips a single thickness of paper ribbon simultanecusiy
against the flange of the sleeve (FF) which forms the ¢ )

right-

slacken

ADJUSTING. Anvils are correctly set if each

rase ol
cach sclector assembly, when the mechanism is in the
locked position. The correct adjustment of the lack racks
(18.08.03E} in the locked position gives a firm datum for
the adjustment of the anvils and feed racks; the relation-
ship between the two is governed py the adjusting stud
(F) which must therefore be corrected whenever the luck
anvilffeed rack mechanism has been aliered.
Consequently, anvil-adjustment requires that the gearbox
be lirst detached (rom the filmsetter (TRLOB.OTA) Insert u
0-004in (0-10mm) feeler gauge hetween the unit selector
stop and e top of the unit selector drive yolke which
should then be secured in its uppermost position with a
clamp collarat the top of the shaft. Deal with the justification
selector assemblies in the same way; they must all remain
With
the connection (A R) detached, by removal of its circlips,
and the feed-rack mechanism turned fully clockwise {i‘,{'_

as when the lock racks are enpaged), check whether the
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unit anvil {CC) alone is gripping the paper ribbon against
the Hange of the sleeve (FE), il so, release the twe lock nuts
(r left hand thread) and (v
tighten the adjusting stud (U] to give clearance. Now adjust
(if nceessary) the stud (S} to cause the two justification
anvils [Y and AA) wa grip the paper simultaneously; re-
tighten the twa lock nuts and check that the adjustment

right-hand thread) and

has been held. While these two anvils retain their clack-
wise position, gripping the paper, adjust the stud (U) to
bring the unit anvil so that it is similarly conditioned ; re-
tiphten the lock nuts and cheek that this adjustment also
is now correet. Now replace the connection (A R) aod its
virclips; with the whaole mechanism in the locked position.
check the pears with the lock racks for non-ratation and
the anvils Tor their maintained grip of the paper; any dis-
crepancy can he corrected by adjustment of the stud (1Y)
all right-hand thread) and (Q - lefi-hand
thread) have been slackened. Retighten them afterwards

o its lock nuts (1B

and finally cheek that the conditions are Tulfilled. Should
it be necessary to fit a new anvil, it must he supplied cam

plete with o new shalt. Wien the anvil is i position, the
vertical distance between its lop and the stop block is
A73 10 v474in (RR-21 1(},88-2'3mm], and lor the fine and
coarse justilication anvils 3182 to 3 183in (8082 o
S8 mm). To find the difference between the heighis of the
new and old anvils, it may be necessary to stand both side

by-side on a (lat surlace and place a straightedge across
their top faces; measure the distance with a feeler gauge
between the shorter anvil and the %tmightedgc. This
difference in dimension must be added (o the stop block
by means ol shims above il or ground from its u pp{rl" face

e, the one without the counter-bore,

7 UEED RACKS - ADJUSTENG. S0 that the slip pauge (No.
I 21020G) can he used between the anvils and the selector
shalts, all the selector assemblics must be removed, With all
the selector drive yokes still held up (asin 18.08.05E) by the
collars, check that the adjustments of all the lack racks and
anvils are correct. Hach of the three feed racks is pinched on
to ity shalt by two Allen screws; all six of these should be
slackened so that the racks can be turned relatively to the
shafts. Turn the actuating lever to take the lock racks
fully into mesh and turn the wnit jeed rack on its shall so
that il also s engaged. Noting that the bases of the shalt
and the rack approximately coincide, slightly tighten the
two Allen screws equally but not sufficiently to secure the
rack. Whilst holding the unit feed rack in mesh with its
poear by finper-pressure. rotate its shalt clockwise until the
NOT GO, 0-521in (13:-23mm), faces of slip gauge 210206
are pinched between the anvil and the selector shaft; then
fully tighten the twa Allen screws of the unit Teed rack and
check that the GO Taces of the gauge 0-516in (1311 mm)

(UBE

pass through the gap but the NOT GO faces do nol. Now,
by turning the écluating lever through its full range of
movement, itshould be possible to engage the unit lack and
feed racks alternately without any shake of the gear wheel.
To adjust the fine justification feed rack, slacken its two
Allen screws and engage the unil feed rack. Keeping the
base of the fine justificalion feed rack level with the base
of the unit feed rack, turn the former on its shaft until it is
lulty engaped with its gear wheel. If the Allen screws are
now tightened, the clamp on the shaft will tend to turn
clockwise, bringing the rack slightly outof mesh; tocounter-
aci this, sce that the unit feed rack is only lightly engaped
before firmly engaging the ‘fine” rack and tightening its
Allen screws. Again makc sure that there is no ‘shake’ in
the gear wheel when the feed rack is engaged. Finally,
check the accuracy of both the unit and the “fine’ feed rack
settings by use of the slip pauge 21020G. The coarse justi-
Jication feed rack is adjusted in the same way as the “fine’,
Finally check that when in either the locked or the leed
position, the racks allow no movement of the gears, and
they should engage without causing movement.

FEED AND LOCK RACK CONNECTING BAR (W) - Al

JUSTING. With all selector assemblics removed, and the
yokesstill raised 1o 0-004 in (0 10 mm| from t heirstop blocks,
slacken the lock nuts [Q, left-hand thread) and (E. ripht-
hand thread). Turn the actuating lever to bring the lock
racks into full engagement and adjust stud (F) so that slip
gauge 21020F will give the correct clearance between the
unit selector shaft and anvil; this is GO 0-383in (9-7 3 mm)
and NOT GO 0-388in [9:86 mm). Now check that the same
resull is oblainable between the selector shafts and anvils
of the fine and coarse justification mechanisms; if this is
not the case, the adjustments of all the lock racks must be
re-checked, When all these clearances are carrect, retighten
the two lock nuts and finally verify.

J

differential shaft. If the gearbox is on the bench, insert a
0-004in (0-10mm) teeler gauge between the yoke and the
stop block of each shalt in turn and use 1he clamp collar to
retain the shafts in their highest position. If the gearbox is on
the muckine, disconnect the actuating lever extension by re-
moving the pin trom its eve, and turn the camshafts to Taly:
Fngage the feed rack fully. Slacken the lock nut (39) of the
ceeentric pivot bolt (37) and turn this bolt until the pawl

FEED) GEAR PAWLS- ADJUSTING. Each of these can he
adjusted independently Lo climinate backlash of the

advances to take out all the play. Partly tighten the lock nut
and then gently casc back the eccentric bolt until the pawl
van be raised to clear the tooth with which it was cngaged.
Now fully tighten the lock nut. As a final check, move the
feed racks slightly away from their gears and hold all Lthree
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pawls oul of engagement; by means of a set gear wheel on
the rear end ol the differential shalt, turn the shaft counter-
clockwise {45 seen from the rear). Release one of the pawls,
turn (he gear clockwise and note that 1he pawl Talls Into
its engaged position, Deal with the other two pawls in the
SAIC WY

JUSTIFICATION  SELECTOR  SEHIATTS - AN UNIT
SELECTOR GEAR  ADJUSTING. (See iliustration Lo
12,08 01A). No vertical end-play is permissible, particularly
because of the spiral teeth of the gear wheels. When the
thrast plate (5] is to be replaced after dismantling, position
first the (thin) lower thrust race of the unit selector, followed
by its radial needle hearing and then its (thick) upper race.
Shacken off the three screws which adjust this bearig and
the two serews Tor locating the line and coarse justification
selector shafts (2 and 8). The thrust plate can now be added
but, belore tightening its four Allen linlding--d:iwn sSCrews,
he sure that it provides clearance all round the unit selector
shafl retaining sleeve. With the thrust-balls (4 & 7) in
position on the tops of the justification shafts, tighten their
adjusting screws so that there is no end-play in the shafts
bul so that they can turn freely. Alter lacking these screws,
tighten and finally lock the three adjusting screws of the
unit selector shalt thrust bearing: again, there must be
perfect freedam to turn but no end-play.

18.00.00 “‘Final” drive

Althouph the three points, at which adjustments ol the
horieontal “Hinal” drive shalt are made, can be reached with-
oul detaching the assembly, it is not possible to check that
the work has been done accurately uniess there is J_:‘lil‘f_’.fit
access (o the shafl. Irrepularitics in mirror bar feed i
apparent as the faulty spacing of characters — are the most
likely cause for removal, cxamination and correction of the
compunents in the “final” drive housing, which is attached
t the base of the gearhox,

TINAL' DRIVE HOUSING - RIMOVING. BV mking out
the drain plug, first drain the oil from the lower part of

the gearbox into a suitable clean container for re-use. At the
rear of the gearbox, detach the intermediate gear wheel and
the swing frame (28). Take off the clutch .155c~.1nhi_y
(18.10.01A). Drain the oil contamed in the housing by re-
moving the plug (22), and collect this lubricant also. With-
draw the two threaded taper pins (19) by using a suftable
number of washers and the nut borrowed from one of the
cross slide bulfer ;_\;['ud.t;; bhe sure to restore the nui as soon
a5 the pms are extracted. Slacken the three Allen screws
retaining the housing (21) and take them out while suppert
ing the housing which will come A'.\'.'ay as a complete unit,
BT CHINAL DRIVE HOUSING . REPLACING. Having made
sure Chat the mating surfaces are clean, offer up the

A02C

02D

02E BT

housing inte position and insert the laper pins as a push-1it
by hand only. Smear the three Allen screws with "Qsotite’
{or a similar sealing compound) to prevent vil-seepage and
lightly tighten them in their holes. With a soft-metal drift,
lap the ta'per pins fully home and then fully tighten the
SCPCWS, Replace the set-pear {:om'por:-cnts. the gearbox drain
plug and the housing drain plug. The gearbox oil-supply
can be replenished through the upperapening, but the plug
(18) must be withdrawn from the housing and a force-leed
oil can used to bring the oil up to thislevel. Replace the clutch
dsacmbiy (18.10.01B). Now turr the machine by hand (o
cheek that the mirror bar motion appears Lo be sc;lisfhu!.m‘-y
and finally test-run, ¢xposing film, 10 check that faults ol
spacing have been eliminated.

E"‘ ‘TINAL" DRIVE HOUSING - DISMANTLING. At the

bench, hold the base of the housing in a vice with sofi-
metal grips for protection. No special instructions are necess-
ary for stripping out the components, apart from removal of

the clutch armature (18.10.02A).

ﬁ ‘FINAL’ DRIVE HOUSING — RE-ASSEMBLING. This is
simply a reversal of the procedure for dismenning, but

be careful not ta damage the oil-seal,

‘FINAL' DRIVE HOUSING — ADJUSTMENTS. At the
bench take ofTthe clutch armature (18.10.02A). The ver-
tical shafl carrying the driven hclical gear (2) can now he
lifted out; next check the movements of Lthe hu.r]':’,nnral shaft
(3). turning it by the setchange gear wheel. There must beno
end-play, but it must turn freely, located hetween the
thrust ball at the frent and the flange of the rear bearing
which coniacts a shoulder on the shaft, Il adjustment is
nceessary, slacken the lock nut (16), turn the adjusting screw
(17} as required,.retighten the lock nut and then check that
the setting is still correct. Aveoiding damage to the oil scal,
replace the vertical shaft (with the teeth of the two gear
wheels meshed in accordance with their markings|, and
the clutch armature {18.10.02B). Only when this condition
is satisfactory can adjustment be made for eliminating back-
lash between the gears, by varying the angle of the eccentric
sleeve (11} carrying the horizontal shaft bearings. To test,
first remove the double set change pear (8) and the vil-seal
retaining plate (5). This discloses the two Allen securing
screws (4) which pass through slots in the flange of the
cceentric sleeve. Replace the double set change gear, and
atiempt to turn this clockwise while holding the armaturc
stationary; no back-lash should be perceptible at any point
of the pears’ meshing, but neither must there be any binding.
To adjl].‘ct.,_slight‘]y slacken the two screws {4) and withdraw
the small Allen grub screw (12) adjoining the housing drain
plug. With a soft-metal hammer, tap the flat on the Tange
of the eccentric sleeve (11}, to turn it clockwise, so as Lo
carry the whole shaft laterally and bring the twa gears
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into closer mesh, When there is smooth rotation without
back lash, tighten firmly the two screws {4). Note that this
s fine ad_ju.‘-trm.‘lll without a gr‘tal deal of movement ; when
it is cxhausted, a0 Works overhaul ol the ‘final” drive
assembly will he nm.‘csuhry. Apply ‘Osotite’ (or a similar
scaling compound) to the grub screw (12) and tighten it in
its hole only sulficiently to nip the front bearing: its duty
i Lo act as a "steady’. Check that the adjustment is correct
before replacing the oil-scal retaining plate and the double
set gear. To climinate end-play of the vertical shaflt, refer
t 10 19.04, as this adjusiment is made after the assermbly

‘hais been replaced on the machine.

TR 1000 Clutch and mirror feed bar

T CLUTCH - REMOVING. Take off the mirror bar guard,
secured by one serew and washer. Make certain that the
isolator switch is OFF[]: then remove the cover of the
rear electrical contral panel by withdrawing the four
washered hexagon-headed serews rctaini'ng it. Release the
two wires leading to the clutch; these are the top two an
the Teft side of the werminal block as scen from the rear;
release them also from the nylon ¢lip (3). and withdraw
them through the short protective cover towards the front
of the machine. Slacken (two of three lurns) the two Allen
serews (5) holding the elugeh assembly: Tap the side of the
bearing block su that the jarring loosens it and its taper
pins, enabling the whole assembly to be cased away. I'hen
take out the Allen serews, completely releasing the cluteh
together with its two Laper pins (6) which are t 1reade for
extraction by nuts and washers il nceessary; 1dt.ni|f} them
for replacement in their own holes: Take care not to lose
the hottom hearing ball [19),

CLUTCHT  REPLACING. Check that the isolator switch
is OFF|1.]. BEnsure that the seating faces of both machine
and cluteh are cleans Apply a little vaseline 1o the bottom
beaving ball  this will retain it in its socket.as well as
provide lubrication Pass the twin wires through the pro-
tective cover to the rear control box and ofter up the as-
sembly into position; before pressing it home, make certain
that the bearing hall is properly scated and that the gear

is correctly meshed with the rack. If the taper pins have

not been disturbed when the clulch was detached, lightly
Lap the housing inta position; tighten the two Allen screws
evenly and check for free motion of the shalt. If the taper
pins have been extracted from the housing, they should hc
very pently tapped back into it before it is replaced.
Thread both the wires through the nylan clip and secure
them with a single knot before connecting one wire inta
cach ol the terminals from which they had been laken - Lhe

prder is immalerial, Make sure that good metal-to-metal

01C

contact is made by each terminal screw, and then replace
first the panel cover with its Tour hexagon screws and
washers, followed by the mirror bar cover with one screw
and washer. Check the adjustment detailed in 10.19.05.

CLUTCH — DISMAN'TLING. First, for its safe keeping,
removethe bearing ball (19)from the foot of the assembly.
the rotor shaft, use a pair of C-spanners to
slacken the lock (7) and adjusting (8) ring nuts, and screw
Now withdraw the shaft with
ficld winding and its housing (1) can he detached by un-

To release
them ofl, the rator. The

doing the four cheese-headed exlerior screws and with-

" drawing the housing from its spigot mounting. Note the

010

02A

028 f

.02C

angle of the housing so that it may be similarly replaced.
CLUTCH - RE-ASSEMBLING. Inscrt the shall from the
top and turn it to check that there is clearance all round
the periphery of the rator, hefare tightening the lour exterior
screws Lo retain the field winding. In the case of a new
component, il may be nceessary to withdraw the rotor and
scrape the hore of the field coil housing o obtain this
essential clearance. Replace the Llwo ring nuls, Iuavinglhfrm
loose for adjustment (see 10.19.05) after replacing the ball
and clutch on the machine. Sate guard the ball until you
are ready to do this,

!] CLUTCH ARMATURE - REMOVING . Take ofl the clutch

(18.10.01A). Remove from the bottom of thearmature (| 4]
its central screw with the shake-proof washer. A special
tool is necessary to withdraw the armature with its spring
plate (27} attached, but befure using 1'11:: nole carcfully
(For replacement) which are the correcl maunc faces af the
squared shaft-end and the cor responding hale in the arma-
turc; these should be already marked. Of the four small
cheese-headed screws, take out two that arce diametrically
oppused and use them to secure a withdrawing tonl; when
the central screw of this is inserted and tightened, the
armature will be drawn off its shaft. Detach the tool.

CLUTCH ARMATURE — REPLACING. With all parts
clean, offer the armature to its shaft, ensuring that the
*.quarea faces matc as-before, and press it up into working
position. Replace and tighten the two cheese-headed screws
il this has nat been done alrcady. Tnsert and tighten the
central screw with its shake-prool” washer. Keplace the
clutch (18.10.018). Check that there is a ¢learance of 0-004 in
10 0:006in {0-10mm to 0-15 min) between the armature and
the rotor all round and sce that the locking rings arc clear
of the mirror bar; if nceessary, re-adjust them and the bear-
ing ball to give 0-0015in (0-04 mm) between the ball and its

scating. i

I CLUTCH ARMATURE - DISMANTLING. Al the beneh,
¢ take out the two remaining cheese-heuaded screws so that

the brass ring can be lifted from its spigot. Caretully detach

the brass supporting plate (normally at the top of the as-
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sembly) which retains the spring plate in the armature. If

it is necessary to renew the spring p];m:, the cight screws:
uniting the three parts may now be withdrawn, Wash all
the parts in benzine and dry them with an air hlast.
CLUTCH ARMATURE RE-ASSEMBLING. This
reversal of the dismantling procedure, finishing with the
replacement and tightening of the four cheese-headed

is a

screws. Make sure that there is good contact all round
beiween the brass support plate and the armature.

MIRROR RETURN LEVER - REMOVING. Take off the

helt guard (18.04.02A). Having checked that the isolator
switch is OFF[1-], work at the right-hand side of the machine.
trom the junction between the mirror return cam lever (42)
and its spring box, withdraw the yoke pin {the split pin
first) so that the yoke can he swung clear of the lever. At
the left-hand side, slacken (three turns) the lock screw (32)
securing the return lever lulernn pin (44) to the base casting;
the fulerum pin is internally threaded at the bottom so that
abin 24 serew (31) can be inserted from the right hand side

of the machine to Tacilitate extraction of the pin. The lever -

can then be manipulated out to the same side.

mirrar bar. Working from the rear of the machine, lacate

MIKROR RETURN LEVER REPLACING. Offerihelever
into position with the end of the longer arm below the

the lever between the bosses of the fulerum pin supports,
insert the pin (34) (still with its extracting screw) and raise
it fully, tighten the locating screw only lightly till the pin
has been moved so that tie serew can enter its recess, when
it can be Tully tightened; then take out the extracling
serew. Swing the spring box into position and connedt its
voke 1o the mirror return lever; secure the yolie pin with a
sphit pin. Hinally, replace the belt guard (18.04.028).

their posts and remove them. Take oul the rear yoke pin

MIRROR RETUKN LEVER SPRING BOX  REMOVING,
For casier access, unhook the auxiliary springs [40) [rom

uniting the spring box to the return lever, alter withdraw-
ing its split pin, and &wing the box clear of the lever. At
the front of the machine, remove the covers from the air
timing contiol boxes and from the ilm Teed shalt, Having
tripped the pawl, turn the shalt clockwise by hand till the
voke pin at the front end of the spring box is visible; take
i:ut_Hs split pin and the yoke pin, while supporiing the
spring box which can then be drawn oul to the right-hand

side ol the machine.

MIRROR RETURN 1 EVER SPRING BOX  REPLACING,
linsuring that the return lever (42) is at the front end of its
struke, offer the spring box into position from the right-
hand side of the machine, with the posts fur the auxiliary
springs on tap. Connect the yoke 1o the cam lever with its
pineand secure it with a split pin. Turn the lilm feed shall

.04C

04D

.0l

02A SINGLE-BORE VALVE BOXES

to 'carry thc cam lever to its rearmost position. and connect
the spring bax yoke to the mirrar return lever with ifs
yoke pin, and split pin. After restoring the auxiliary springs
lo position, carry out the adjustment detailed in 10.19.09.
Replace the two front covers, taking care o keep the film-
drum clamping knob exposed.

MIRROR RETURN LEVER SPRING BOX — DISMANT-

LING. Place the box, with soft grips, in a vice. Unscrew
the lock nut and then the yoke from the sprung (ie. the
front) end of the assembly. Then dctach the yoke from the
fixed (i.c. the rear) end of the tube, allowing for the spring
pressure which tends to eject the rod; the hexagonal guide
bush remains in the front end,

MIRROR RETURM LEVER SPRING BOX RE-ASSEMB-

LING. Pack the spring with grease and insert it in the
tube which should be held in the vice. Thread the rod
through it till it projects beyond the guide bush, when the
lock nut should be serewed on to retain it. Add the rear voke
and fully tightenit. Screw the luck nut further on till encugh
rod projects trom it Lo fill the corresponding part. of the
front yoke. Screw this on till the rod is flush with its fron(
face and then tighten the lock nut to the voke — final ad
Justment is made on the machine (10.19.09).

MIRROR BRACKET COUFLING - See 18.07.05C-D.

18.11.00 Air valve boxes

It is essential that all valves and pistons should operate
freely and yel provide adequate air-tight seals. Tor this
reason, they must be always [ree from dirt, DRY and with-
out either flat spots or high-spots. To maintain this condi-
tion, they musl be 6ccaqinnalJy stripped for cleaning and
this must also be dane when one is found 10 be the cause
ol a fault in the machine’s function. Details are given below
of removal of the assemblies from the machine and the
methods of stripping each type, together with any special
precautions required. As a generzl rule, when the com-
ponents are dismantled, each should be washed in henzine,
prefcr"ab]y with the usc of a brush, and then dried with an
air blast. Benzine and a bottle brush are the best methods of
dealing with the bores for valves or pistons. To avaoid the
loss of small components, either spread them out, as they
become detached, on a sheet of white paper on the beneh,
or provide onc or two small tin boxes to act as temporary
containers, On re-assembly, always be careful to sec Lhat
each part is the right way up. If there is a trace of a burr or
'high--sput rcm'ricting'muvcmem, a skilled man should be
i ableto improve the working by lightapplication ofa very
finc abrasive, such as an Arkansas stone (for {lat surfaces
only) or metal polish, but anything coarser will prove detri
mental, inducing scratches and consequent air-leaks.

REMOVING. Situaled
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side by side at the front of the machine are the valve boxes
for the quadder (left-hand) {5), motor stop (centre) (6) and
character delete (right-hand) (7), attached to the inter-
mediate stand and shiclded by the front cover. AL the rear
ot the machine the dou ble_justi'ﬁ'cal'ion valve hox (10} is the
left-hand one (as scen) - the smallest of the three side-by-
side and similar in appearance to the first three, To remove,

Csupport the box and simply withdraw the four retaining
ppot P g

screws, as the air strcams are ducted directly into and out
of the rear of the box, without external piping. The space
cut-out valve box is carried by a bracket between the lock
and feed and the space cam levers; it is connected by
unions to four air pipes.

SINGLE-BORE VALVE BOXES REPLACING. Tinsure

“that the mating surfaces of the pipeless boxes are perfectly

clean. and check each with a straight ‘edge lor burrs or

high spots  the latter may. in time, arisc round the screw

huoles and they must be stoned -down. Apply a smear of

keyboard oil to ane of the mating faces and replace the
valve box with the cheese-headed screw at the top. In the
case of every box, insert and lightly tighten all tour securing
screws; then fully tighten them all, working cvenly and
diaponally.

SINGLE-BORE VALVE BOXES - DISMANTLING. Hulding
the box in soft grips in a vice, x‘emnve_thé large cheese-
headed plug at the top (noting that it is a sﬁring~ah_mment}
and the hexagon-headed plug at the bottom; the cylindrical
valve and spring can now be pushed out for cleaning
(18.1L7H). Note that the space cul-out valve box has twao
separate valves in the one bore.

SINGLE-BORE VALVE BOXES RO-ASSTMBLING. With
all parts clean, and the box (in soft grips) in the vice, insert
the hexagon plug in the bottom opening (this is the one
neavest the central air duet at the rear of the h()x] and
tighten it Insert the valve, with its recessed spring-seating
upwards. (In the space cut-out valve box, Lhe larger valve
oceupies the upper position, and the projection of cach
points downwards.) Add the spring and then the top plug,
ensuring that the spring scats correctly in cach. When the
top plag is tight, it should be possible to hear the valve
strike it on recail when the assembly is bumped down on
to the palm of the hand.

I'WIN BORE VALVE BOXES. Except for the fact that cach
valve box has two parallel bores, both of which may need
aticntion, these are similar in peneral operation to the sinple-
bore valve bouxes, and should be treated similarly. As scen
from the rear of the machine, the signal combination valve
box (8] is the right-hand one of the group of three and the
character kill valve box (9) is the central one, Air-connee-
tions Lo both are by way of ducts in the main-stand. When
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removing a box, note which side is uppermost, and, when
dismantling, note which valve occupics each position as they
must not be interchanged. On re-assembly, check with the
Hustrations 12.16.0% and 12.19.05 and ensure that the
springs are carrectly seated.

FAIL-SAFE VALVE BOX — REMOVING, (The official
name of this assembly is “Justification and Unit Drive
Altachment’.] See that the main air supply is turned
OFI[A]. Take off the constant air supply pipe (18) by un-
duing the union at the large brass elbuow and the union to
the valve box. Remove the (wo hexagon-headed screws
holding the bracket, being careful of the washers under-
neath il. Manipulate the assembly of the valve box and
bracket to the left (as seen (rom the rear) and upwards, Lo
expose the air outlet pipe unian (15) which must be dis-
connected. The valve hox, still attached to the hracket and
latch, can now be withdrawn to the rear, but handle the
latch and spindle with carc as they are liable o scparate

and fall inlo the machine.
FAIL-SAFE VALVE BOX REPLACING. Offer the as-
t sembly inlo a position wherc it is possible Lo see the con-
nection Lo the air outlet pipe, attach the union and tightenit.
Bring the assembly down on o the supporting pillars,
taking care that the spindle is correctly heéld in its bearing
supporls, and lightly sccure the two retaining screws, m:tin;
that each has a washer under its head and another hetween
the pillar and the bracket. Trip both fail-safe plungers (11)
intlo their operative positions. With the drive latches en-
gaged, turn the camshafts to 270° Now manoeuvre the
bracket Lill there is just perceptible play between the fail-
sale latch and the plungers when the constant-air valve (17)
15 in the right-hand position (as seen from the rear). Now

fully tighten the brackel screws. Reset the two plungers
and push the canstant-air valve to the left (a8 seen). The
mechanism is then ready for service.

FAIL-SAFE VALVE BOX — DISMANTLING. With the

assembly on the bench, remove the two screws holding
the valve box to the bracket. Hold the hox in soft prips
in a vice and slacken the hexagon-headed stop serew, and
the very short cheese-headed retaining serew (21). Halding
the as.%;_cmbly in the hand, remaove the cheese-headed serew
and the spring (20) (whicliis under cnmpréssiun_}. Take out
the hexapon-headed stop screw, enabling the valve to be
withdrawn. Witha probe, push the ball into the valve bore.
Note — this ball is very small (about 3 in (2 i) diameter).
The ball can now be shaken into the hand. Carefully wipe
this clean and wash the other parts (18.10.01).

, FAIL-SAFE VALVE BOX — RE-ASSEMBLING. Offer Lthe
i valve, dry, to its bore, with one of its smaller recesses
registering with the ball hole; insert and tighten the
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hexagon-headed stop serew. Holding the valve against this
screwe, inserl the ball and then its spring and the cheese

headed retaining screw (21) which must be tightened.
Assemble the box to its hmt‘k_{tl., doing up the two screws
only lightly. Pull the box from the latch to the limit of the
nv.ﬁ sn‘ll‘c\«; hales and gently press the valve in till it is felt
that the ball is locating in the second recess. Advance the
box on the brackel till there is just perceptible play between
the latch and the valve when the latch is against iLs stop.
see that the hox iz square to the bracker and then tighten
the two serews fully, Finally, check that the clearance has
been kept. '

()f\;l". WAY BALL VALVE BOX  REMOVING.
small brass housing (3) at the front of the machine between

This is a

the upper control panel and the quadder valve box, and
is protected by the front cover. See that the air su pply is
turned OFF E\_} and then release the housing by disconnect-
ing the three air pipe unions,

ONE WAY BALL VALVE BOX - REPLACING. This is 4

- simple reversal of the pracedure {or removing - it does nat

matter which way round the housing is fitted. Make sure
that the pipe unions are lully tightened, and that the housing
is horizontal,

ONEWAY BALL VALVE IF(}X DISMANTLING. AL the
beneh, remove one of the end unions, noting its internal
countersunk seating for the ball; shake the ball out of the
hausing and undo the other end union.

ONE WAY BJ_\LL VALVE BOX - RE—ASSEMBLING. Wash
the metal parts in henzine and dry them, but only wipe
the nylon ball clean. Re-assemble the parts without lubricani.

AR TOWER VALVE IMSEMANTILING. This i_‘;. I'r:a(;lily
done on the machine. With the air-supply turned QFF E]
raise the air bar (24] and undo the hexagonal (valve body)
plug (28) that [orms the base of the valve chamber. With-
draw the plug and the spring (27) which seats in it. Swing
the air bar down and cateh the valve ball (26] as it falls out.
I the valve stem (23] does not follow, it rﬁay be pressed
out from above with a picee of wire. Be carelul of the
neoprene ring (25) which forms the ball valve scating: il
in good order, it shuuld not be disturbed, but, if faulty, it
may be hooked out for a replacement to be substituted. I
all the detached parts are to be washed in a benzine bath
dried with,an air blast, be careful that the ring is not
lost. The valve-chamber also should be cleaned with ben-
zine, by means of a brush and a piece of thin non-flully

and

malerial and a wire.

AR TOWER VALVE - ]{I_E—ASS[EMH[.ING. Check that the
neoprene ring is correctly positionéd and intact._Lightly
lubricate the valve stem with keyboard oil and apply vase-
line to the spring. RL‘—asscmny is the reverse of dismantling,
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but note that it is the smaller end of the stem that contacts
the ball.

AIR TIMING BOX (UPPER) ~ REMOVING. Mechanically

operated (rom the ratchet shaft, the mechanism, which is
in two close-firting sections, is situated at the front of the
machine, For access, remove the front cover. Check that
electricity and air are hoth DFPI_; E before discannect-
ing the three pipes carrying the M(T), constant and M air
streams; other air streams are internally ducted, By with-
drawing the two long cheese-headed screws ('".\2_], release
the fromt section (35) of the box which may be pulled off
with its dowels. Another cheese headed screw (34] is thus
exposed, holding the rear section (33), undowled. Both
sections may now be carricd to the bench for stripping il

necessary.
I AIRTIMING BOX (UPP ER)-REPLACING. (Rear section),

Caretully clean the rear locating face of the rear section of
the box as this has to make an all-over air-tight joint. Check
it with a straight edge and, if necessary, gently apply an
Arkansas stone Lo any visible high-spot. Clean the corres-
ponding face of the machine and give it a thin smear of
keyboard oil. Place this section of the hox in position and
retain it with the single screw, moderately tight. Tempor
arily inscrt the other two screws which may he left loose.
‘Turn the camshafts to 40” and check that the lefl-hand end
ot each lever is capahle of passing both over and under the
latch plate (31); when over the plate, and with the right-
hand end depressed to a valve, the valve must still have
some slipht free travel Le., il is not hottoming. Tu
achicve this, the rear section of the hox can be fractionally
maved about its securing screw; obtain the best average
position, noling that when the latch is to the left (ie.
camshalts at 2807, it must clear the lever-ends, but the
adjustments detailed in 13. 11.07E may be Lecuned Lo per-
tect the selting after the whole assembly | has been restored.
Tighten the rctaining screw and remove the other twao
before cleaning the front [ace. (Front section). Add the
front section of the box, pressing heme its dowels and noting
that the levers can pass under and aver the lateh plate,
with valve-clearance (as above), hefore tightening ils two
long screws. Reconneet the three air pipes and restore the
front cover.

AIR TIMING BOX (UPPER) — DISMANTLING, {Frond

wctzml) Take out the grub screw retaining the fulcrum
pin. When the pin is withdrawn, the levers are released,
but note (for replacement) their rclative positions. From the
top of the assembly cxtract the two plungers [41), two
springs and two pistons (38]. Place the section in a vice,
carefully protecting the ground [ace. Take out the two
brass hexagons, noting that one is simply a plug (37). Detach
the base platc by undoing its four cheese-headed screws,



