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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,
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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
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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.

.0

.0

0

1

[

3

)

.03

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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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

02

.01

02

03

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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04.01.00 Definitions

To avoid confusion, it is essential

the  possibility of future
to  define the ‘cardinal points’ ofa ‘M0n0photo’ filmsetter.

When the stands so  that his left  hand falls

operative

handwhceel of the machine, he is at the

panei is Sllghtly to his left and the mirror
housing below  his right hand.

he is facing the face adjustment hous-
called the with  the

naturally tw© the
front. The control

bracket

Consequently, when

mirror

ing, commonly prism  box,

bracket housing to his left and the gearbox to  his right, he
is at the rlght_hand side.

The  cover of the set Change gear assembly and the driving

of the machine.

pu”ey.are at the rear

The tops of the wm  levers, camshaft

projecting above  the
features of the  |eft-hand side-

“‘counter-clockwise’

casing, = t™e conspicuous

“clockwise’ and assume

the  front
may be).

The  expressions

that  the from

concerned ae  Viewed

(as the case

otherwise,

components

of the filmsetter o from above

Unless  the context all references

clearly indicates

to  machine parts and  movements ae  taken as being in

accordance with  the above  definitions.

04.02.00 Camshafts and

gears
left-hand side
of which the

other, at the of the

Lying parallel © each

machine, ae the twin inner  one s

camshafts,

1U receives for all the mechanical move-

the driver. power

ments from

a pu“ey keyed to its rear end; it is usua"y belt-
electric Adjoining the pulley is =
the shaft being turned clockwise,

gearbox mechanism. It

essentially °f four  spring-loaded rollers  Jying pa-
to the shaft axis in the peripheral rec es ofa Iocking
plate secured to the front face of the puIIey; if there
tendencyto reversed they will  resist
against the inner face of the housing which
rear camshaft

the shaft

driven from motor.

automatic lock to prevent

a motion that  would damage the

consists
rallel

is any
it by binding

is attached to the

rotation,

bearing. Supported by twe

e | g ht cams and
counter-clockwise at

plain bearings,
* gearwheel. The shaft
a constant speed of 190 ym.

carries

rotates

camshaft with a

short

meshes
shaft,

The  gearwheel o the driving
larger, intermediate, wheel o a
This,  continuously revolving,
shaft for g|V|ng accurate tlmlng to
air Signalél2.12.08)df°’ effecting the end-of-line

when  the appropriate signal is received. At the
wormshaft is a wheel for

towards the

rear of which is a wom

drives an inclined

certain

sequence

Iront end of the manual

operation.

It is Curned  clockwise.

The intermediate drives another mounted at the

gear
camshaft,

gear,
s that thisalso rotates

speed as  the driving camshaft. It

front of the driven counter-

clockwise and at the same

04
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has  seven cams and

it seats in two bearings_ The front face
of the driven gear s calibrated at  10° intervals. This  mark-
ing, read in conjunction with a2 fixed  1°-increment scale o
the casing, enables  the camshafts to be turned by hand  to
any required position o' making checks o adjustments
The gear o the driven  camshaft also meshes  with the drive
for the rotary shutter.
The  cams on the two  shafts  ae (with o exception)  in
mating pairs so that there is a constant distance between
them = they . Each oftte == spaces 15 occupied by *
roller  which is therefore movement to  both

given positive

right and  left.  The exception is the

|0ck|ng bar  cam

(06.05.03)

04.03.00 Cam levers

Hach roller s mounted at the foot of § pivoted lever  which
is free o rock; its upper ~end delivers the oo er required
for e of the motions of the fjlmsetter,

cam-contour and

governing e tjming ad direction. The

the proportions of the lever control  the speed and distance.

Listed from the front to rear, the levers operate the following
parts, to  which the  number of the relative section is
appended:

Feed- and lock-racks (gearbox) for mirror-bar progression
(10.04.04).

Space bar for giving effect © = ‘space’ signal (10.13.03).
Matrix-case holder for  vertical movements of the matrix
caseand e compendif8.01.02%0%d  10.13.02).
Locking bars  for matrix-case location stop racks {06.05.02}
Jaw  tongs for locating the film  matrix we (06.12.01) and
the unit  and justification  racks (06.09.01 and  10.06.02 4)
Air  tower for 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  wormshaft

bearings ** provided with spring-cap oiler, which  should

b replenished daily (16.08.11-12). Check  \eekly (and
replenish when necessary) the level in the oil pan {except
for the Iocking bar cam) all the cms  should dip into  this to
keep the rollers  well lubricated (16.06.01). The locking bar
am  lever s provided with  a special oil pipe for this purpose
and this  must have a fresh daily supply. Oil  holes lead to
a little good-quality machine
be injected o each, daily (16.08.12).

the bearings of all the levers;
oil should

e cam-design



