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89 Lifting handles {2)
70 Lifting handles screwed into ins rurment casing,

UNPACHKING THE Ms: MICROSCOPE

emaove the lid snd che end of the packing casge 2= indicatad on the exterior
of the box, Hemowve paczing blecke marked 1 to &, Blocks B, 4, 1 & 3 are
gecured by screws! thoze for klocks 4, 1 & 3 pasa through the sides of the case,
and are mecessible Promn gac oubslde.  Facking block Mo, 2 is gocured by four
bolts which are revealed when hlockes 1 & 4 are removed.



UNPACKING AND ASSEMBLY OF THE M55 MICROSCOPE

WARNING:

XENON LAMPF BULES

[t is esgsential 1o wesr protective eyo guards and gloves
when handling XENON BULRS, The prezsure of o REMNCN
BULE, even when not inuse, is feveral atmospheres, and
for this rempson it is delivered in 8 pestective cover which
shoui_d only he removed atter mounting the bulb in its housing
and after making the elscirical comnections. It is
recommendod ‘hat the proteclive cover be roieined and
replaced over the bulh whanever L iz heing romoved from
is housing.

The maonuincturcrs' instructions for lhe disposal af b lias,
suppliad with sach bulb, mus he stric.ly wdhered o (e,
wrapping ia layers of cloth and breakine).

Por safery, spliner prolecting and ultrs-violet absoroing
goggles must e worn Jor any operation when the protoctive
lamp housing ig removed,

A lemp which has been accidentally touched by the hand
should be cleaned with alcohol v distilled warer 23 (Paces of
gregse, ete, (e, g, finger priots) will ke burnerd iato the lamg
cnve Lo,

The ingicwment by despatehed in two coses, one conlains the
glectrice| oyulpueerdt mounted in eliber a wall Filing or o
cabinet, with a built-in  elecirical wnit, on which the
ingtrument giands, T'he other cage contains the mivrosenpe,
The eleclrical squipment shouid he wapacked irst wo that
the cabinel is ready to receive the lastrumont when this iz
wnnaaked.

|



Remuowve {wo 10Eng hapdles frosn pockels 1o packing case{69) and scrow inlo snd
of ingtrument main casing {T0); use these fo slide instrument out of case. Qe ining
two handles can then bo sorewoed into the othor oo of the casing thus providing
lifting Tacilitics. |.ocaie the instrumont in the virgs providec nn the cabinet tos.
Aller ramaving handlos, the four plug caps can he sorawed into appasd holee.

Stage support bruckel and stage, pecked separately, can now be sttached to laft-
hand glide column. by the four screws provided,

To it Xenon | amwp (oo right-hand slide column)

Rengve HAenon Larns hovsing from dts packing case and s:dde 1L oo o ihe
mounting bracket, Clamp the Xenon Lamp housing by moving the lever at the rear
of the mounting bracket, upwards,

IIcve rhe Xenor Liamp bousing loo the fop ol slldeswuy. The Tamp condensoer and
Hlrer Lex centhen be albached 1o lhe ams mwovsting brackest by placing thecondenser
bracket In the positon ecui-our o pecelve it at the Tear of the lamp housing, and
sECuring by dwo Bcrews,

The flined cover of the lamp housing can now be removed by ungcrewling four
chrominm pleted serows, thas reverling the sojugtable lavep holder and flexible load,

The Xeroen Lamp bulbh must bo snpaclked with carve and movnied peioted ead down,
ive, thicker elecivode uppermosl.  The [lexible lead is conuected to the ros end of
the lamp. The proleclive nlaziie cover should net be removed uantil =1L the
corneclions o mada.

The ZAoeed cover van nes D0 replaced after 209 removing the red safety cover
frow the illuminaiion aperivre wo allow lhe assembly of the lamp condenser.

O the under side of the Mencen Lemp housing is g nine-pin plug, This pilug must
be coupled wilh the sockel stlacvhed {0 a cable passing lhrounh the black flexikle
plagtie insuwlallng cover which prolodss [pom the aperidre oo the top vight-aand
side ol the iostrument, dirgctly baasath the laomp housing,

The elasriczsl eguipment Jor supplying the nepoergsary ehaerey (91 the Xenc: lamap
iz coniained in either the cabinet (where supplicd) or a wall mawrwing, Thalyps
gupplige will hswve twa cabled comine frorn iz, one has a 20way socker artaanad o
the end of it, and thig should be oushed on to the 20 way plug on the right-hand zids
of the astrument, ard gecuvred wioth the spring elip previded,  The other, g Lhres
core flex, iz *he mains input lead, aad after checking that the voliage ol the undt is
ag ordered, il should be connested to s suilsble pleg.  The maximun current
recuired is threc amsoroes, The switch contrelling the lamp ia siluzlad ahoye the
20 way inprl gocket on the pivhl-hand side ol lhe Inetrument, This ewitch mver alse
be lon! belore the pueiomatile exoosure egulpment con be operated.
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HEEMON EAMP

UChe £38 fLHRE mmain awiteh for ine wxenon lopep is sitoated on the righs-
hand side of the ingtrament.,

Ohzerving the PROJECTION SCREEN IMAGE

In erder lo abitain the orojected image on the forusing soreen lhe shutter

coniral (8%) should he nullad o,

Setling of the SELECTOR SWITCH and the SELECTOR ROD

The sclector rod {19) na8 8 push/pull actlon with three sat*ings

Fuly "QUT position = Poom eyeplece in position,
AN pasition - Evepiece withdrawr for Maoro work
Pushed fully 'LN' pogitien - Special eyeplece posilicned ‘or work

Sclector Bwitch

with 33 mm. camera unlt,

The selector swilech (17} also has three separate sstiings -

TISTIAL,
N

b5t
PHOM)
"WIGEIALL

TMACEC
PHOTO!

{i.e. swilched [ully clockwise}) In this
posiilon all <he lipht from the specimen
ig direcied to the wigaal evepiece only;
very userul when working with polariced
lighi nr dealing with specimens which are
alghty alsorbent.

{i.c. rmid-positicn:  switch  voriieal)
Mlews simulisncows cyepicce  viewing
whaen engaged on photomicrographic work
by diverting 1o lhe cvopices a sraall per-
gentage of Lhe reys which form the
inmingted image of Lhe locusing sereen
o on the film in the &5 mm, camera,

A, e, awiteh Ly anli-clockwize)

For 'MACHO wopk oaaly, thiz gstting
swings out the imade eplilliang peilzm to
eagole maero images o be projected on
10 the soreen.

ZO0M PREJECTION EYERIECE COMTROL

The wovm arojselion svapiaca (503 con be uzed tovary the manification
et e proiectad fmage 10 Al miorn applicalione except Y5 mm worlo.
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48 Fine focus control

¢ Zoom comirol

52 Mamification ckanger indicator
3 Total magnification indicater

8L Objective maogriiication indicator

4 Magnification changer
51 Milled rings (2)
{uppery Mapnificetion changer
(lower] Bertrand lens focusing control.




I'hee Zoom Cenotrol (507 18 used lo conjuncliion with e objeclive io ba

nsed and tha =etting or the mapnification chanper.

{i}

{ii}

(i1}

(i)

The magnification changer should first be set 1o Jx, 1.4x or 2x by
rotating the upper of the two milled rings (31) uwntil the desired
magnification is visibla.

The immer pilled ring {52) on the right-hand side of ne Zoom Conirol
waok (B0) iz now rotated until the right-hand side arrow (pointing rigl:'.t}
golnts te the value of the megnificelion chenger sctiing.

The middle milled esing {53]) of the Zoom Contreol koob (50) is rotated
until the lefi-hand side arrow [pointing right! peints to the primary
magniflicetion figure of the objective.

To use the Zoorm Control, roteile the outer {(left-hand sidel mmilled
ring {34) to vary the screen magnification, the central arrow (polnting
Laft) or1 the Fnom Control drom oow points 1o the magnificasiaon of the
image an the projeciion soroon,

Where exlrerne accuracy i raquired 2 stapes micrometer should be
subgtituted for thoe spocimon and the cxect magnification caleunlatsd
frorn & mesgurernent of the megnified imege of the micrometer secale
calibrations on the screen, Thia operstion must be carricd out
withoul sllering any of the settings on the instrument other than e
slighl adjustment of the fine focusing control (28}t give a sharp lmage
uf tha calibrallions.

A rable giving the magnification range of the projected image for tha
varlous combinationa of objective snd magnification changer seiting
ig given on zages 46 and 45,

BUILT-IN BERTRANB LEHS

The buili-in Bertrand lens incoerporated in the meagnification changer
(8} Ls moved into position by rotating the uppey of the two milled rings
[31) 10 the position marked "B'.  If the back lens of the ohjective is
not in fecus chle may be adjugted by rolaling the lower of he iwe
milled rings (31) a littls,

FIME MOTION FOCUSING HEAD CONTROL

Waen division on the fine moticn focusing control (28} approximates

L miowran movement of the objective.




T INMumination bos

8 Mapnification changer

17 Belecior switch

T8 Sclector rod

47 Bubsldiary eoarse molion control
20 Fine facusing coglrol

30 Cloarse focusing control

40 J.aenp ceniring contrals {2)

T4

£l Clamp lever for lamp

45 AMirrer centring screws

2 Cover plass rellocior control

47 Substags Lrackern

45 Supplemeniary leas for "RIACROY only
44 Aperture slide

460 Zopom control



THANSMITTED LIGHT

To prepare your lnstroment for the micro-examination of frangparent
objects by THRANSMITTEDR LIGHT the following comoonente shoald first he
placed in position -

i lagnificarion changer (3} - siide into position and clamp,

ii) Dhuminatioog box (¥} - slide inte positien aad clamp with milled head
sorew (72}, Withdraw cover glags reflector from optical path by
pulllog kaurled hesd (46 to Tully out! puallion.

1ii) Transgtmiiied Hyhi quintvple ebieciive carrier Hooorporaling s bulll 12
correcior lens) litted with transmitied Hein onjeclives.  PFositlon in
davetail slide beneath stage and clamp.  This slide caa be essily
identified asit canberaisaed or lowered by rotating the cosrse motion
pinicn comtral (27,

i) Subsiage illuminstion bracket (47! carrying §llvmingiion mirror
supplementary lamp condensor and 2 swinp-out subetage condenser.
Swing out the supplementary lainp condsnser (400,

) Iaoger! monocuial o bincealay eveplece Il requlred. Clamgy gevurely
in posltion with milled hnesd of serew gliwatled oil widerside of
the cyepicce apariure,

TS TUSE

al Move zenon lamp, which is counterbalanced 1o facilitale movement,
to position mavked 'TRAND ILLUM' and clamp with lever (41}

b Gwiteh on lamp, and check that the 'aperture slide' {42) which
carries (he sateh stop lor dark ground Illuncinstion and an annulas for
praagss contrast lwninallon, is io the mid (clear] position. This
glide s situwaced o ihe lame condenser bhrackes.

ol Rotate the supbsidiary coarse molion pinlon comrol (390 @0 lower
aajective bracket to abour 14107 above the positlon in which it mzkes
contact wich the illumination box: to achieve [his 1t may be necessary
te lower the stage using the coarse modlon locusioy controel {30),

d} Place gpecimen i position, st magnificetion chancer (8), soom
coatrel {30), selscior switoh (17) and selector rod {189} ag appropriate.

e} Puli owt shutier controd (87) if the image is reqguired on the sorespn,

£} Focus the specimen ysing coarse :notion focusing control (30) and

fine moiion focusing control {2H), adiust lamp cenlring coulrols {40}
and the substagzo condenser o give optimon results.

g} Cenlre the lamp iris by meand of the three scréws on the mirror [45),

1o




T Illanination e

8 Wagnificallor changer

17 Seloetar swiich

14 Beloctor raod

27 Bubezidiary coarse raorion condrvol
28 Fine focusing contral

30 Qoarse focusing contrel

1g

40 Dinmp centring controls {2)
4% Clarap lesrer for lamp

48 ovver glass refleotor contrel
a4 Apeviure alide

LU Hoocm contral

72 Hiumination box slamp serew



Fior
ILLUINII A TTON,

MOoRMAL INCIDENT ELLUMINATION

the micro-cxamination of opague objects by NORMAL INCIDENT

PLACE 1N POBITION

i

L)

Y-
<
-

Al

o)

i)

el

f}

T UER

Wapnifleation changer 18] - glide into position and claop,

THumination box (7] - sldde Inio positvdon end clam> with milled head
aorew (023, Check to esee that the cover glass reflecror lg In
positten by pushing the kourled hi=zad (£6) in as far as it will go,

Incidest lighi soxtuple objective carrier litted witk incident light
objectivas - pogition in dovetall alide keresth s=tage, and clamp.
I'hiz slide con be essily ldentified as it can be raigen or lowerod by
ralaling the coarse motion pinion eontrol (27

Imeert monocwlar or binocalar eyepicec if vequired - clarns gecurely
inposliion withmilled bead of scerow silvaled on underside of eyendsce
gpELiure,

Wlove aenon lamps, whick is countersalanced to facilitats movemerll,
les posilion wparbied UG TLLUM', and clamp with lover {21%,

Switeh o lamo, aod eheclk that the 'aperture slide! (48] which carries
tha parch sztop for dark ground illamination and ao aanulus Tor phase
cantrast illupinalion, is in the mid (clear) poslilcn.  This slide is
gitvated on the lamp condenscr bracket,

Rotate (b enbsidiary coarse moilog pinior oovrol {39 to lowes
abjective nracket fo abour 114" above the sosition In wideh it makes
cantact with the fllaroicalioy ey, to echiews this 1t may be necessary
o lower the stage using ihe cosrac mnotion forusing conteol {305,

magnificailon changar (9}, zoom

Mace speciaen i position, set
Thand sslector eod {183 as appropriste.

control (30), selector switeh
Full cui shutter contrel (67! U Lhe fmage iz required on the sceeen.
Tocu# the specimon wsing coarse motlon locazing centrel (30} and

fime motion loousing control (28), adjusi lamp contring controly (40}
ond condenser to glve optimum resuls,
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MACRD EXAWIMNATION OF SPECIMENS

lwow powsr observalion of an object Baown as 'Macro’ examinalion

can only be done oo Lhe [ocusing screen, and the eyepiece body, which is not
needad for this technigue, cey Lbe removed and replaced by a cover plate.
The instTumen: shaonld ne set uo as follows,

MACRD - TRAMSHMITTED ILLUMINATION

i)

a—ir
Baln
o

Lii}

i)

)

®i)

Rermove objeciive nosepiece bracker, inecidert illamisator {%],
magnification changer (8), the Alkehurer glide, carrying the substage
condenser, from the gubstage “ork {651 and the polarizing substapge
a‘lachment from the V-slide just abowve the subsiage forlk (85},

Flace in position the MACRD BASE TUNIT (73] incorporating ke
rotating changer fltted with "MACRQ! ehjectives.  Slds into position
and clamp.

hove xenon lamp, which is counteraalanced Lo Jacliilelc movernent,
to position marked "TRANS ILLTM' and clamp with: lever {411,

Swing supplemencary macre condensor (43} on the trapsmiced light
mirror bracket inte the gkt paih.

Fit the akehurst slide conlaining the rRuxiliary subslage condenser
for 'BACHD work into the gubstagn fork (65) and zecure with “ixing
sorew,

Dut the seloctor switeh (17) and -he selector cod {18 to 'MACRO',
Place olyoct on stage.

Opan L macro shutter by puahiog in and rofating clochwize the
cuiirol {38}, Pull out the micro shutier cosral (37),

Switch on lamp and cheek that the ‘aperture glide' (49 which carries
the paich ston for dark ground ZHnmingstion and &n annvlus for phase
cortrasl illumination Zs in lhe mid (elear} pogliion,  This slide ls
gitnated o the lamp condengor bhracket.

Pocug specimmen uging coarse focusing conirol (30} raising or
lowering ihe lawp house iF necessary, and adjusting the lamp
cemtring conlrols to ebtain full and oven THumination.

Clrge down the lamp iris and focue ite loage using ~he owdiioey
condenser o bthe subslage forls {53), she irpago o iz iris should
nowr he cenceed o Uie Pecasting sereen by slighlly ralzing or lowering
the LeEmp,

Cpen Lhe lampicis and it recessary refocusthe lamp candeaser and the

guxillary cooadeuscr (65} on suhstage bracikel, and adjust lamp
centring controls (40} to produce an evenly lwminaled Zeld,

For phoiographic work and any other inslaoce where ine optimuam
cverness of illumination is required 2 pround vlass scresn must be
insorted in the filler holder of the lamp cendensonr hoasing.

14
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Maorn ehutter conirol
10 and 12X ineidenl illumiration unit
Macro hase vrit



MACRO - NORMAL IRCIDENT ILLUMINATION

mstructions for 15x and s objeciives:

i} Hemove objectlve nosepiece hracket, lovideol Ilumdnsbor {73,
mageilicslion changer (8) and elther gwisg-oul or remove e
viransmitted Hgkt bracket.

ii} Place in posivdon bhe MACEO BASE UNIT (71 incorporaiing lhe
rotating changer fitted with 'MACEO" obhjectives, Slice inte
position and clamp,

{11}  Mowve xenon lamp, which is counterbalanced to facilitate movemen:
to boitom stoo positlon and clamp with lever (211,

v} it small incident illumination uaiv {68} {for 1% and 10x objectives
-- only) 02 le object changer undl and clamp gecura.y.

v} =et the gelector swilch (17) and the selecior rod [18) to "RIACRHSDY .,
wil  Place abjoci on siago.

vii)  Open the macro shutter by pushing o aogd roiatiog clockwiac
| the contral {38},  Pull cul the miceo shalicr control (07,

w1} Switch on lamp and check that the "acerture 2llde’ (48) which corsles

the pateh stop “or dark ground illumination and an annmalus for phases
| aantirast illurinarion s in the mid (elear) position,  This slide is
| giluated o the lamp condenser bracker,

=

iwl  Pully open the iris on the lomp condenser,

#) Till the glase re’lector on the incident illumination anit (&R} =0 that
| the Haght 18 reflecled on to the specimean.

#l)  Focug gpecimen ugiag coaree loousing conbrol {40F,

¥1i}  Ealse ar lower the lamp honge, adjnst lamp contring contrels, and
locus larne condenaer as necessary in ovder to oboain full and cven
Plomination,

xiii)  For phoiograpsic work ane any other  instances where aniimiom
evanness ol Lihmnication i peguired i1 maay e neoasgary o Lnseap,
o ground glasgs soveen in the Zilter halder nof the lamp concenzer
hovgsing,




MACRD - HORMAL INCIDERT ILLUMIMATION

17 Sclector swizch BY Wicro shuier control
15 Selector rod G 53 Incident idllunmiination unit
40 Lamp centring conlrols T3 IMacro basge unit

40 Aperturae silde

Instruclions lor bx objective only.

Ser up as for the 152 and 10x objectives abserving the additlonal lnsiractions
Hsied below,

i)

h)

24

Replace the smmall Lpcldesy il uminator unit {68) with the larger aae (B7)

Fit the svpplementary condeager into the froot filiers holder ol Lhe
lamp condenser housing - pozition with recessed slde ol Lhe [larges
on the condenser facing the rmicrosocons stage,

Eaisge the lamp Fouse to sult the larger diameter condenger.




MACRO - INCIDENT - QBLIGQUE [LLUMINATION

Il
i‘i“l"ﬁ -

B8 Oblicue DMsroinstion mleror
T3 \Macro bare anll

Proceed as oy Normnl Ineident 3aero work whken using the 152 and 10w
objectives, but in place of the Mormal Incident reflector unit fit the obligue
illumination mirrer (88}, The mirror should, of course, be tilied to
flluminate tha specimen as desired, A ground slagg diffuslon gcreen ig not
normally used for this teshnique.

23




a4

17 Selector svwitch
14 Geleclior rod
28 Pine focusing control

56 Mopinsg indicaton
68 Exposc button
60 Film speoed control

{1 Moom contral
T Micra shutier control

il Fhotometer scale control
G2 Meber scale
Tl Exposure darailon indicator




AUTOMATID INTERRATING PHOTOGRAPHIC TIMER

The Avlorcalic Intepracing Phoetograpbic Timer may he veed for making
all photographic exposures with the MEE Miecroscope aetwesn 1/20Hh second
and zeveral mminutes,

Photographic materials rated at phoiographic speeds of § A5, A, o
3200 AS.A. pan be used and correct expesure Is auleriatically nbta‘ned
providing the duration o the required exposure ig hetweer 1/2(Hn ol a second
and ssversl minutes, Interrdmicns or wardations in the rate of output of the
gource of illuminoation are sutomatically compengaled for, the cxposure being
cortrolled by the wessurement of the oeotual gooacity of lght falling oo ihe
photemrophie rwatcrialzs, and net on & pro-sel oxposure 1ime,

If the level of (Humination ig insufficlent to defleet the neccle beyond
the red poriion of the scals whea the switeh {61} 1= turned to ihe lx position,
it will ke necessary to expose the pootographic material by mwaonal contral of
the shuilor, To open Uhe shuiber, lurn e swilch {81) Lo posiilon "TV  aad
press down the expose switch {(38), The Mugic-eye" is Muminated when the
ghutter ig open. To close the shufrer depress the expose sawitch onoe more,

When exnosing plaleg, sheel liloo or Polaroid oo micro el - ups, i is
a0l necessdey Lo swing vul tiee sholler o erdse to Posus the Imape oz ghe
sereei, The 'T' posliion on the integrator or photomeles tlmes can bHe used
for this purpose,

Colonrea Pilters

When eoloured Hifers are used it MAY DBE ABCEBEARY tofurn  ino
A.5.4A, Film dpesd control (B0} to an A,85,A., selting which does nol
correspond 1o the normal A5, 4, rating dor the photegraphic materials being
uged,in order (o obtaln correct exposures when using the autamatic exposure
egquipment, Thig iz becauge the sengitivity of the photo deteetor oell to theo
colour temperatares of the filter JIAY BLE different from that of the photo-
graphic material. Owing to the vasf range of filters which could be used, the
effect a particalar filler has en the neormel A E A, setting must be
ascorialned by lhe user drom test exposures, Inthizs way a dactor for the
adjuslioensl of Lhe porneal A 5, A, selting can be caleulated and applisd  each
tirte Lhe Title:s lg uged wilh e sare lype of pholowranbie weterial,

Photometer Seoals Switeh (61)

MACRG apg 33 min. work - wse calibracionsg on BIGHT - HAND =IDE OT°
BCALE ONLY fengraved "WACRO)

ALL MICHT WORE (oxeept 33 mm. ) - Lee culibrations on LEFPT HAKD SI[DE
O SCALE {engraved 'MICLIO).

Automotic Micro Exposuroes

i} Swilch on oy by mains switan (B8} =ncd al.ow to warin un (o aboul ooc
roinuie,
i) Lugert the shullor iolo Lhe Hgat path oy pressing in covrol (37).

il Bel 'FLLK SPEEDY contres (80) 1o the 4.5, A, rating of the photographic
malerial Lo e used,
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iFl Set the "Paotometer Socale! gpwiten (81} o a pogition wasee the paointer
gives a reading on the meter secale (62), The reading should be adjusted
so that it is WOT 1IN TUE HED sECTION OF THE SCALE, This gwitch
varics the seneitivity of the photo detecior circuit in order that a large
range of light intensities can be handled. A cheek should be made to sce
that the correct section of the scale settings is being used{i ¢, 'MACRO
and 35 mm. or '"MICRO', )}

vl All thet remaing <o be done, after ensuring that the photographic
mataerigl ig ‘n position, ls lo deosress the 'expose’ switch {58} to start
the exposurs,

The progress of the exposure cun be chesrved oo the exposure duralion
indicator {71} the illuminsted portion diminishing as the expodure
Progredses,

Mote: With some gpecimens, in order to oblain 8 suliable meier reading it
may he necesgary to reduce the intensity of the illwmination by placing a
neutral filter in the filter holder of the lamp vcondenser housing, Ensure
that the maxirmurn gpeed of the shutter i= not exceeded - gae tahle A,

Some operators may prefer a lighler or darker resuli than the normal
A8, A, setiing produces, and if thiz should be the case, as the film gpeed
control (A0} ie calibraged to produce an 'average'negative, it ie necessary for
the néer to make test exposures and deterpnine which ALS.A4, setling lor the
photographic maoterial hefshe is using pives the degired result, In this
connection it should alse be remembeored that the type of developer used can
greatly alter the stated A.8,4, rating of a pholographic material, and the
mapulsciurerts own rating meay not give the rezull required, A,5.4. ratings
should therefore always be looked upon only a5 a guide which muet be
cunfirmed or adjusted from the reselis obtaived,

AUTOMATIC MACKD EXTOSURING

L} Switch on the timcr by the mainsswitch (68) and alluw o warm up for
atout one minute,

ii}  Ensure thst lhe micro shuiter (37) is out of the lighl path by pulling out
control {571,

i1} Open the maceo shuiter by pushing in and rotating elockwize the control

168}

i Fomg the specimen and close down the macro lens aperture {generally
to i1}

) Set the "Film Hpeed” contral (B0} toihe A.E,A, rating of the photo-

graphioc material to be used.

Vi) St the "Photometer Beale’” switch (681) to a position where the pointer
gives = readlng on the meter seale (82}, ualng the section marked
"MACRO - 26 men, ",

Ensnrs that the maximym speed of the ghutter 18 nof exceedsd -see
table B,

vii} Release the control (58} Lo cloge the shutter,

wifi) After placing the pholograpaic material in posicion, copress the expode
switch {50} to comerones the cxposnure, The prosress of the exposure can
be ohserved on the exposure duration indicater {71}, the illuminaied
portion dirminigbing as the expogurs prograosscs,
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418 PHOTGMETER TIMER

The unit Includes a micro-ammeter which mesaures the current that is
cauesed te flow in a circuit when light falls on g eadmiur sulphide cell and a
separate circult vperates the electro-rmagnetic shutler st pre-set times of
1720 32 secs,

The Timer has a buill in satety device operating at 3000 microamoss
(full scale deflection on the X100 range) and no harm s done when lhe needle
of the micro-ammeter saoots to the end of the scale when the light intenaity
ig too great.

COXNTROL OF LIGHT INTENSITY

I the use of the unit it is noeesgary to control ligat antensity  to
particulay velues, this ean hest be done by means of fliers,

For uze with colour film, Zilters for reducing the light intensity nust
be agutral, These should be the pelatine type neulral density fiters as
camfactured by Messrs, Ilford and Kodak. Most gluss [ilters are unsuitaisle
and tend to srodace preenish colour casta,

For alack and white work. also, gelatinge neutral densily filters provide
the hest method of controlllng laht iniensity.

COLOCHE BREVERSAL M ATKRIALS

When expoeing colour reversal materiais it will probably be necessary
to egtimafe the exposurc timc with greater accuracy than is Lhe case with
black and white matorials.

To achieve this, the meter reading should always be such Lhat it is  in
the middle of onc of the rangss listed in the lables, The use of pelatire
neutral density [lilters is recommendsd for this purpese. Small varialivos
in exposure ¢ai also be made ia this manner to suit dilferenl speclivers  and
the following llliers should be sufficient for this worlk,

0, 08 neulral density filter 83% T {173 swop}

g.12 i R "o T5% {172 stop)

G.18 o " & 66% T {2/3 stop}
CHCICE OF FLLM M ATERIATL

The vse of very last [l moay be disadvantageous ze it will only
necedsitate the cutiing down of lght intensizy to a low level in order to Lkeer
exposures gbove the minlrum of 1 I." 20 zecond allowed by the timer. In any
vade the best flms for photomicrography are u=uplly slower than this, What
18 normally reguired is fine yrain sand high actnance, that is, a hiph capaciiy
for rendering sharp cdyes of the opticel image as sharp edges an the photo-
grapkle imsape,

LI HOD O LSE

The 136 unit can he ased in two wayeg, It may be used -

LED/ After calibration by the user, under the precize conditions of hig wae
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(b}

Ag g factory calibrated unit, for use with the particulsr photographis
matarials for which calibration tables are supplied.

FEwen if method {a) be emploved, these calibration tables should be foand

of some value in rapidly obtaioing the corrcot calibration of the unit,

USER CALIBERATION

i)

i}

1ii}

It i8 neceggary that the uger calibrates the unit for each type of ohoto-
graphic material used.
The calibration is carried out azs follows:-

Sct up the microscope a8 reguired and turn the Photometer Bcale dial
to X100, If the meter needle is off the scale, reduce the light intensity
by means of filters (sce page 29},

Il in the red portion of the scale, switch fo the XL0 or X1 posifion,
whichever is sppropriate,

Expuse g series of test negatives with graded exposure times, esach
suecoeEsive exposure being double that of the previous one e,g. 1710,
II,I'IE‘-, %, 1, % seconcs etc., Process the film or plates under carefully
conirolled corditions and select the nepgative which ig desmed o he
correctly expoged, noting the time given,

Trandgfer the selected exposure time io the tables provided, insgerting it
oppogite the meter reading usged, Complete ithe tanle by filling in the
remaining spaces ag followa:

Suppoge  the meter reaving waos 10 on the X100 range, which is
equivalent to 1,000 p,a, and assume the correct exposure tlme lor =z
25 mm. filin on a micro set up was 1 gecond, then the table will be as
the semple on page 32, 13lank {zbles are provided at the end of the
instruction heoeok for compietion by the user,

MICRO EXPORURES

i

ii}
111}
iv}

v}
vi}

Switch en the timer by the swileh (81} and allow Lo warm up for about
one. mioute,

Iongert the micru shutter into the light path by sressing in coutrol {57).

IF the meter aeezdle Iz off lhe scale {02}, reduce the light intensity by
raesas of [llers, I in the red portion of the scale., switch fo the H10 or
H1 pusition, whichever is appropriate.

note the meter reading and read off the exposurs time in the appropriate
calibration table.

Set the tirmme on the switch {63},

Attach the photographic material and press the expose button (59).

The lamp {71} indicates that an exposure is in propress,

MACRO EXFPOSURIES

i

ii}
iii}

Swlich on tke blmer by the switch (613 and allow to warm up for aboo
one minute,

Lemove the microe shutter from the light path oy pulling out control {57],
Open the macre shatter by pushing in and rotating clockwise taecontrol
{58},
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lv}  MNole ihe meter reading and read off the exposure time in the appropriate

calibration table.

] et the time on the switch (83) and close the macro shutier.

vi}  Actach the photographic material and press tkhe exposa button (58).
The lamp (71} indicates thar an expogure is in progress.

SAWMPLE EXPOSURE TABLE

Meter Reading Hxposure times : : :
(r4) {seoonds) Fhotggraphic material: Fllm X
5, 000 - 2, 500 },5
Developer @ Brand T
2 B - 1,250 o
1,850 =540 1 Time: & minutad
G40 - 320 2 )
Tommperature : T09F,
320 - 180 4
160 - 80 a4 Tlicra Marecra 33 .
B - 40 16 /
40 - 20 37 Mdditional remarks ¢
29 =18 b Tercury green liller used,
10 - & 123

Blank tables are provided at the end of the instruelion boolk

iz

Zor completion B

=

v oine user,



NOTE

Whenever 35 mm. photogriaphy s nodentaken oo the M35, an auxiliary lens marked 35 mm.
Camerald Inc. Macro® should be inseried inio the frent ilter holder of the lamp condenser housing,

- It sheuld be positioned with the recessed side of the flanges on the ausilisry lens mount facing the
TiCroscope stags,

1% Soleclor switch 37 Alcro slutter corirol
1% Scleetor rad B4 Carncora lacking buiton

A5 mm. DAMEREAS UNIT

To place thege unitd into position ready for usei-

{a} Load with flm {see lgading instructions oo pages 35 and 37}
{b}  Push in the sclector rad {18} and the micre shutier control (57) and set
the selector switch {17} io the centrs position,
{o}  Attech the camersz uait to the plate holder, pressing in the lLutton
(G4}, When the camera is fully seated, releoss the button, This
locks the camera in position ard alsc ancovers the film ready for
the sxposurs,
FOCUSING

This is carried out by using the 10X Eellner evepiece supplied with the

microgscops, This eyesisce has g feld whick is glightly smaller than the

d4 o, formoat,

The collar of the evepiecs ghould be set to the zern gradusiion on the scale
of the outer tube and then the croesslites sharply focused.

When used with & hinosulrye pody, it is esseniial thai the irteroeular distance
be set on the focosing fubs in which the srepicosg i 10 he inserted,
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LOADING THE SEMI-AUTOMATIC 35 mm. CAMERA

Unlaock the carmara by depressing the bntton (98} and sligrcly withdraw
the iocking arm (i), 'I'he kack can now be opsned.

Depress Lhe film rewlind koob (77) with the thunb and rotate anti -
clockwise.

This will cause the lmob to spring out approximatley Lf1" from the
casing.

This is the normmal pogition of the rewind knob when the filin iz to be
wound back into the caszells.

Pull the rewind knob out a further 12 inch and place the casszlic{80 ]
with the projecting end of ii= =pool away from the rewind kneb, in the camera,

Fueh in the rewind knep, rolating until the fork engages in the spool.

Inzert the culawszy leader of Lhe lilm inle the slet in the take up epeocl so0
that one of the [lm perlorallons 18 enpaged on the projecting pin {74},
Fotate the take up spool fo ensuee that the [T is Hrialy atlached and that the
sprocket teeth are projecting through the perforations lo the Iilo:,

Hotate the rewind lnob in the direction indicated by Che arrow on Lhe
camera ack to tale uwp any slaeclk on the film in its cagseile.

Depress the rewind kaok with the thumb and rodate clockwise to lock in
position, flust with the camera caring.

To eloas the camera back, hold it tightly shut and push the locking arm
{75} back home,

Eotute the Him counter dial (79} in the direction indicated by the arrow
arr the dial until the black diamond is adjacent to the index mar<.

There are two positions, one for 36 exposure and one for 20 exposurs
filme.

Fully rotate tas [l wind lewver {78} releasing it at the ond of its travel
znd aliow it to spring 2ack.

Heopeat this procedure twics to clear the fogged leader lilm. Checlk that
the flrn s being transported by obserwving the anti-clockwise rotation ol tha
ro-wind knob,

The filrn counter will now be scl al 36 or 20,

When the il has hesn exposed, rewind it into the czsscitein  the
Tollowlng nrapinsr: -

Progs inihe rewind buiton in the beottom of the camora.

Ralsge the cewind bnob 97) by depressing snd rotating anti-clockwise,

Howind the film o7 rototing the rewind keob io the direction indicated by
the arrow kooping the rewind bofion presszed lp unlil the rewinding ig compleie;
thig will be evident by a sudden lessening of fesistance shawing that the film
hes beer detached {roie the take-up spoosl,

Opes the caarora back, wiihdraw che rewind kool and romove the cossctte,
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LOADING THE AUTOWIND 35 mm. CAMERA

Tnlock the camera by depressing the button (76) and alighily withdraw
the loclking arm (75). The back can now be opened, Full ont tha rewind inaob
TTHand place the cassette (B0} with the projecting end of the saool away from
ithe rewind knolb, in the camera,

Fush in the mawind knobh, rotating until the fork engages in the spool.
Iesert “he cutaway leader of the filtn into the glot in the take up spool B0
thas tme of the film perforaticns is engaged on the projecting pin (74). Rotats

the take up #posl to ensgure that the [ilm is firmly eitached and that the
sproclket teeth are projecting through the perforations in the film.

Rotate the rewlnd kuob in the direction indicated by the arrow on the
camers back to take up any glack on the film In the cassctic,

T'o close the camera back, hold it tightly shut aed push the Jocking arm
{73} back honie,

Fotate the film counter dial (70} in the direction indicated by the arrew
on the disl vntil tae black dlarnond 18 adjacont to the index mark,

There are two positions, ons lor 36 exzposures and one for 20 exposure
Filiess,

Prass the expose bulioa (5%}, on tha indegrating unit, theee lwes {o
cluar the fogged leader Zfllen, Checx that the film is being leassporled by
ahserving the antz-clockwise rotation of the rewind kpob afier prossing the
expose atton,

'he tilm counter will anow e sct et 56 or 20, When the film has been
cuxposed, rewind it into the cagseiie in the tallpwing marrer:

Press in the rewind ouston in the boltomn of the camera and, keesping it
peasged in, rotate the rewind laob clockwise until 2 sudden lessening of
resistance indicates that the Fllio has been detached from the taks up gpool,

Open the camers back, withdraw the rewind lknob and remaove  the
caEsclie,

POLARCID (B LAND CAMERSA BACHS

The adapter which cnables these units o be uscd, clips inte the
nosizion provided for the normal plate holder and is secured in exactly the
sagne way. I[ngtrucilons for loading and using the polaroid equiprment ars
given by the manufacturer, and are inclnded with eack wrii.

{EI Folarowd Fe Hie repistara brada mack of o Palarcin Qarparsiian



WARNING
INCIDENT OR TRAMSMITTED POLARIZIED LIGHT

It Lg imporlanl o ensure thal elfficienl hesl absorping filiers are used
between tae poelarizer and the high intensity duminant. I this is not
done ihe polarcid material sy be damnaged.

XENON LAMP

Taree heal absorbing filters {MAHN56H08) are requirad to provide
adeguate proiection with contloueus Ulueninalic.

TUNGSTEN FLILAVIENT LAMEP

Two Hllers (MG05808) are reguired {o provide protection,

TRANSMITTED FOLARIZED LHGHT

Repeat the ge up for MICRO-TRANSMITTED illamination using the magrification
changer designed for polarized light work together with strein free ebjectives anda
gtrain free subgiaye condenger, then procead ag follows -

i} Bwing the substags polarizer into position and rotate the polaroid to 1P.
i1} Pull the slide marked 'analyser’ onthe magnification changer, outwards,

i{1} Using an anisotropic object, check the extinetinon setting of the analyser.
This is set te 209

Mo ohserve the conoscopic fipures replace the normal monoeular or binocular head
with tho special monocular head incorporating the Bertrand lens unit, (33},

NOTE: ihe Bertrand lens on the magnification changer is not suitable for thie werk.

The =ensitive tint plaie is introduced into the light palh in the same manner ag the
analyser by pulling out the sHde on the magnification changer marked 'guarts',
The sensitive tint plate rotates together with the analyser wihea lhe gradusied ring,
through which the rods operating the 'quartz' end 'analyser' slldes pass, is rotatad,

A and elliptic compensators caa be inserted in the slot situated above the
analyeer by rofating the sloi earvier hy means of the milled wheel at the top left-
hand side of the compensator unit until a elesr aperturé appears In the opening on
the wighi-nand side, The handlng screw should be removed after inserting the
potnpensalor.  This allows the comnensator to be rotated wilhin the body of the
unit, and “he degree of orientation ean be read on the scale at the rent of the undt;
a milled head screw lor locking thiz rotation iz situsted on Lhe right-hand side of

tho milled wrheeal,
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03 Bortrand leps unis 33 Pularizing cap

INCIDENT POLARIZED LIGHT

i Using the magnificetion changer degigned lop polarired light work together with
girein froo obicerives set up e agirumenr as Dor Micro examination by Normal
Ircident illumination, then proezed as follows -
iy Fiilthe polarizer on the end of the ilumination box light tube (B5),

1} Mring the analyser inte che Mghe paith by withderewing taz lever marked
£ TAMNALYEER'.

B} Using an anisetropic spsoimen,cheels the extinetion setiing of the analyser,
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48 Aperinre slide #1 Field iris cortrol §2 Lamp jris cowdol

INCIDENT DARK GROUND ILLUMINATIGN

Set up the instrumenl as for nicro examination by Marmal Ineiden: ilamination
with the following emendimenis - '

it

ii)

iii)

iw)

Use tae tripleobjective varrier * jitted with DARE FIELD OBIECTIVES in
their CATOPTRIC CONDENSIRE.

Position the dark grouad Ilumination PATCH ST in the optical path oy
pulling the aperture slide {48) zowards you,

'FULLY OPEN' the |LAMP IRIS {82},

FULLY OFEXN' the FIELD IRIS Ly Totating the milled ring (81} on the
llumination box.

The darlk field objectives can algo o used with Mormal Ineoident [lumination which
ig restored oy maoving aperture siide (49} cack tw the mid {clear) position,

40
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SIMULTANEGUE |NTIDENT AND TRAMSMITTED ELUMINATION

T )

LU

BN ERH S
) I

ey
5.

-
l

2 igh oower munpsten flament lamp

For wmlceo obyervaulon of & gpeciinen by lacldenl lumioatlon and irangmeitted
ililnmination simmlianconsly it I8 “eoes=ary to oaain the bisgh power tungsten
filament lamp which elamps to the Sop of the fransmitted lumination bracloet.

daing rthis high powes twungeten [lament larnp losiead of Lhe xenon larap, =ef
up the instroment fs Zor TRANEMITTTED IIT TUMINATION. Taing the xénon lamp,
the instroement may ow ALSD be gl up for NORMAT, INCITDENT ILLUMINATION in
the uzugl manner: the teansenlited gkl beackei 18, however, lefl in pogitiog.

Forthis ser-upthe choiee of objsolives o be uded (Iransmiliad tighl objeclives
or ineident ght objeetives) will depend on the gpecimen, sad il will veal wiih the
operator to solect the fvpe whiclh will give the beal results for hls purnosa.
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INCIDEMT FHASE CONMTRAST
Degeriplion of the unit

The incident phase coualiast unil Incorperates an illumilnation box simila= o
tho one used Por oormal ipcident illumination and bas the lollowing comirols: -

Slide (4} with 4 pozitions, these wee, vommeaneing from the 'IX position.
{a) ldark pround illurnination {pushed Tully "IN
(b} Mormal Incideat Illvminslion
() Neapative phase-conivast

{d) Posivive phaseccontrast {hulled to fully "OTTY position),

Enoh {#5) which enabies the phase ring =lide to be Jocyged oo Lhe plane of the
nnoulea,

Sleeve {86) kavirg & borimnontal sliding movement whlek carles the magniZicarion
of the sroulus.

Adjusting Screws (87) for centring the PHASE RING with reapect 1o the ANNULUS.

4r1
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MNOTE

When using the ineident phase cortrust equipment, the
water troupeh, and all but one of the heat absorbing Dllcrs,
should be removed from ihe filer tray,

TO USE

il With the XENOHX lamp raised to the position marksd '"TRANS.ILL. + PIIASE
CONTRART' get up the instrument as for NCORAMAL INCIDENT ILLTUAMNATION,
but in place of the normal incident illuminarion box fi1 the incidert phzse
countras: unit, setting slide (84} "o the kormal Incident INoninsiion posiliown
(Gee (b} above).

i1}y  Placo spocimon in posiidon.

iii}  Hocus the specimen and sditst controls 1o the usual tcanner Lo five ewven
illuminstion - 8 sishi alteratlen to the height o the lomp may he required,

ivd  Pugk in the aperiure slide (49 on the lamp condenser hrackes to nosition the
phasc anmiluz in tho Hght path, checking that il ig resenpably cenlrad with
the latnp eondenzear iris diaphraesmn,

vl Mowe slide {8<) on the phase contrsst o't to the regquired position - i, e.
'Positive! or 'Nepative! phage comtrast setting {see (o) and (d) above],

i) With the Berirand lens in position obzerve the annulus and phasge ring through
the eveplece and using knob [85) fucus the phase rirg snd annulus.  The
setiing screwa (87} should now he adjusied fo position the phoze riang so that
it coineides with the annalus, wsing sleeve (86} to adjust the size of the a-mnlus
miacl kool (659 o re’ocus 17 necessary - the CI.HAR acouwlue shoulad Llay within
the bouncaries of the BARKER phasc ring,

vii} BRemove the Bertrand lens from the oplical palk ard the gpecimen is now set
up for ebservazion by itcident phase conteas, 1luwe:loation,

Comnparisoen between Incidert Zhase Contras: and Morme. Incident (1luwminsiion
of 4 specimen can quickly e made by moving slide (84} on the Incideul Phege Contrasgi
unit AN aperiure glide {(£9% on the lamp condeqser bracket to the Sormal Insidenl
getting anil back 1o the Phage Contrast sesiing s roquirod,

NOTE
For objectives olher than the 2 mm. [140X) acarematic
ohjective, incroase ke distance between the dnvidenl
phase contrast unil und Lhe objsciive bragksl w {7
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HMOMARSKI INTERFERENCE CONTRASBT EQUIPMENT

Iennarska Tnit

g3 Contrash bewer
20 FPrizm control

GIWHIAL INFORMATION

e Korparski Dnlerference Contrast system provides an cxtremaely sensicive
Leehnique Tor detecling slight surface irecpiiorities 1n onogue gpecirmaens.  In thiE
pespoct its [unction is sioilar to iaat of the incidesl phase contrast eystent, bal
anlike the latter it will only reveal vaanges of slope in Lhe surface.

Iig usa is linited by lhe size end geparslion of t+e sarfoce irrepularities, gl
grnerally, clched spocimens with fine retail are hot gullenle for evamicetlon oy
ihe Womarskl method.

An adwvantage of the Momargki Interfercnce techrigie over [he conventionnl phese
combrast method is that L 2ilows conlliooous varintion in contrasl over any particular
mart of the nojeei. The Linsges rendered are érdler to inlerpret than thoge produced
hiy phose gonirast methods,

The Numarsgl svsicnn iz a qualitative one and 1s therefore unlike mast other
smterferenco sysiems which allow rmessurementd of path dilference o oe marlo.

INSTRUCTIONG FOR LUSE
det up che micvroscope lor ineident polarized lisht work, bul with the Momarshki
peit in pluen of the siandard noseplece varrier.
The lollowing ohjcerives ghonld be vsed:-
W, 022354 Lax (16mrm. ) M. 022054  50x (4mrm.)
A D2E454 30x [ Smin.} M. OEuaRd4  140x (2o, )

The use of low and medlum powsr objeciives will be senwrally more effective
tian the high power, owing to the superior colour saturation.
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The adjustmeni of the unil ls obiained wsing the procecure deiziled helow,

1. 8ot the peolars to cxtinetion. This operation moszl be earricd out accurately,
Polarizer 09, Anelyser B09

2. Foocus ao lmage of the gpeciven, using the X chjectve.

For initial trials use o well polighed, wnetehed sgocircen such as o stainless
greel mirror or a metal stage micromeler.

Aogerics of coloured fringes wili be epsen crosging the fleld of wiew., The widih
of the fringes wili desend on the separation of the Nomarski prism in eelation to the
back [veal plans of the objeciove,

3. Adjuar the countras: iever (58} until the rero order {olack} frimge les acreoss the
centre of the fizid.

4, Hotate the chromed milled ring (8%) wncil the fringe broodene out io eoyes the
whole ficld,

The prlam setting 18 corracl, i7, whea moving the contrast lover (88) through the
zovg order position, 'brushes', lypical of crossod polars, are osserved to move in
ened outl of the feld of view.

If the prises setbing is incoceech 2 dack felege wII1 move sccogs e leld of wiew.
If this ig obaerved Lhe prissw heipht regquires a further siight adjustment by oeans
of the milled ring {28},

If the above adiustroentis have been carried oul corvecily and the specimsn used
iz hoth perfectiv level ond “lot, the coliur over the whole ficle will be aniforom.

Movernent of the contrast lever will producs changes in the flald ol wview
corresrondine to the Newton scale of colours.

The techiizue, iz so sensitive, that even with well polizaed speclmong, som
surtace irrepulorities will generally be ohserved,

The dilfercaces In gradient of theze irregaiaritiss caa be deduced by ke local
cdifferences in colour: i.e, steep sradients will show a verge of polours compressed
over 4 shiill arco, whilst more gentle gradieats will only producs a chunge of ting
in a single colour,

Changleg the objecllve will reguire o ditferent setiing ofthe pris helghl in sedoer

to mmintain the prism =o back focal plope relatiopehip,  Thiz is cerried out by
means of the milled ring {8

The approximate zettings for the diferent vajeciives ars as Mollows:-

L, 15 & (1B, }objectivampriam in lowest pesition. Milled zing (883 turned o
ewtrames clockw es ooaition,

2. nbx (dmm. ) ohjective: prism dn mid poatiion,
. 30U« (Breme. ) oojective: prisms near tep posction.
&, 140y (2evrn, ) objeetive; prism near top position slightly above dmm objective.

Care smust be laken 0 the Woarski prisra requires ¢ esning since IL can be
displaced 7 cxeegzive pressure is used,
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IKBTRUCTIONS FOR THE HANDLING AND
ALIGNMENT OF THE D, XEMON LAMP

Al aperalions  lisied hereunder must 2e effected duving the indidal
nglallaticon of Lthe Mivcroscope,

Bubsequert replacement of used Xenon bulbs will require adjusiments
Pil-FB.ov) io be carried out, the remaining iterms shoaid, however, he checled
altheugk actual re-adiustroent may be unnecessary.,

&, Handling the Bulb

1y OW WO ACCOUNT SHOULD ANY ADFUSTMENT EE MADE TO THLD
UNCOVERED RBULER TURLESS PROTECTIVE GOGCELE: AXND LEATHER
CLOVES ARVE WORN, THE PLASTIC PROTECTIVE COVER SHOULT
NOT BC REMOVED FROM T BULE UNTLL I'T [1AS BEFRN LNSKRTED
IN TEE LAMD BASH COLLET,

ii} ON NGO AQCOUNT SHOULD THE INSTRUMENT BRE LOFT UNATTHNDIND
WITH A UNCOVERED BULE IN POIITION UNIL.HSs TR AWM
HOTIEING COVER IS FITTLED.

iii) TIIC BULE LIUST B INSHEIUCED W rHE T INATED EMNTY (£, e, 3MALT,
CLECTRODET LMD IN TILN COl. WL, and care must he taken to held the
Gulle omly at the end nearest the collet when tightening lhe clams ping.
Tailure to ohserve chis precesution could result in breeakspe ol e bolb,

Iv) O NO ACCOLNT MUST THE BULE BRE LITWITII TIE LAWP ITOUSTHG
COVRER RBEANOV 1T,

Vi Shoutd the cuaris cuvelope Recome contaminsted by o coplacl with ke
finpera, il must be clesnsc when COOL., first with alcohol and ther with
cistilled water.

vi} The lamp housing eover must not bo vemeoved vrsl at least 10 minotes
have elepged alier gwilohing o,

¥ii) To restroy bureod-ont holbs, firs wrap che bull, without its protective
plastic cover, ir a large thiek cloth, e, g, heavy canvas, place the wrapped
bulbk on a hard anderlay. snd sensch the oulb owlth o hamter.  far thig
oporation gopples and plowves must e woin,

EB. Aligring the Bull

i} FRermowe Lhe louw, ploiad, cheeze hesded serows mariced (1) and remaove
the Lop ball of Lhe lamn hooging,

it} %2t the lamp centriang conlrols (2} i0 Lhe middle of thelr adjustmeant run.

jii) Insert the larnp (3} in the collel (4) ord tghien lhe milled clamp ring (5],
taking caré to ensuré cthoo the loap iz verlical,
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KENOH LAMP ILLUMINATION UNIT

OZONE CONCENTHALON IN THF XENON LAME

A aroall amount of ozone ig venerated by the Xenon Lamp
while io operalion and it is, therefore, sirongly recommended
that the lamp be used in well ventilated surroundings.,
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dwr)

v)
vi)
‘.-"ii}
viii)

ix}

z)
xi}
x1i)
xiiil

xiv]

pratd ]

=xvil
i)

xviiil)

If mecessary, adjuat the heighl of the collel to bring the elecirodes central
to the lamp condenser axis. To do this, slacken clamp ring (8) and rotate
adjusting ring {7} clockwise (o lower vollel and antdclockwise lo rulse collet,
Finally tighten clamz ring {6).

Re-check that the lamp is still vertical

Connect the insulated cable (8} to the top of the lampy {9},
Replace the top hal? of the lamp housing and insert screws {1},
Swizch on the lamip.

Adjust the microscope for normal incideni work using a 50X objective and a
stainless stesl mirror dpecimeaen. Adjust the height o the lamp housing if
neceagary, to centre the lamp iri® in the objective back aperture,

Flace the dust excluding end cap on tae end of fae (1lumination hase,
Closge the lamp iriz.

Focus Lhe lamp condenser to image the electrodes on the end cap.
Release the mirror clamp serew (10},

Pull the mirror mount (11) on? ag far ag it will come, Only one slectraode
will be gees to have a bpighn spot of light on its point {ealled the hot slectrode)
the ather clectrode is hare (called the cold electrodal,

By means of the lamp centring cootrols {2} place the two electrodes
pvinmetrically aboul the cenlre poiut of the end cap.

If more than half & turn of the scrows 1s required then the lamp is not truly
verfical and if must therafore he corcected,

MAOTHE: 1o move the electrode images horizontally across the end cap, the
lamp muzt be tilted in the cpposgite direction. If the glecirode imsges regquire
to go down on the end cap, then the lamp must be tilied back away from ithe
lamp condenser or alternatively the collet may be raised,

Hwitch off lamp and make correction g nocessary.,
lepeat vii}, viii), =i} and xiv).
Bemovre the end cap from the lluminesion box,

Cipen the lomp drie fully.



xx)

wi)

wail ]

wxviit)
rwixl

zxx)

xxxl)
¥xwiil

wwwiii)

| EREiT)

BN

sRHvi)

Swing in ihe Bertrand Lens on the magnification changer,

Moous the lamp electrodes by using the Bertrand Lens focusing movernenl =hals!
the lamp condenser movement.

I necessary placethe twoeleetrodes synmetricallyin theilluminated aperture
of the Bortrand Lens by means of the lamp centring controls (21 ihe amount of
movemeht roguired will be small,

Beplace the snd cap on the illuminatien hox,
Cluse lhe lamp iris,
[ocus the larnp condsnser to image the clectrodes on the snd cap,

Eeforus the mivror by pushing the mirror toount (11) dn,until an inverted
irnace of the hot electrode i focused on the end cap.

Eotate the mirror o bring this inverted image lnlo coineldence with the 'Cold
olectrode'. |7 the two cannol be made to coloclde, then set the mirror 80
ihat the inverted image iz as cloge to lhe 'cold slectrode’ ag possible.
Re-tighter the mirror clamp serew (10).

Rolease the lour mirror mounl housing clamp screws (L¥),

Mowe the mirror in lhe opposite divection to that which the inverted ‘'hot
eleclrode! image on the ond cap reguires {o be moved,to make it colncide with
the cull electrode,

He-tiphten the clamp screws (12),

Bemove the end cap [rom the illumination box,

ltopeat xix}, ww) and =zxi).

The sicotrodes ghould now be syminetrically placed with a bright gpot of light
on Lhe point of each elootrode alse symmetrically placed. [f not, repeat wiil)

wiv), wxwi), wawli), wxviil), xwix), xoox), wewi) using the Bortrand Lens instcad
of tac end cup, The Lamp iz now aligned to the eptleal axis of the microscope,

I'pous the lamp ivis neing the Rartrand Lend.

ocus the lamp condenser oo ogive an everly illuminated olhijzetive hack
ATOTTUTE,

{loge the smp iris dowr to 40 the radiug ol the ohjective back aperturs.

The mmicrocscose ls noew ready for uee.
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PHEUMATIC HARDNESS TESTER

Azzembly and [lse

i
iil

Tii}

iv)

i}

vil}

wiii)

ix}

x)

=i}

xii}

xifi)

xiv]

HY }

i)

i)

Fit the triple nozepiece and securely clamp.
Insert the lorper nowele on the zir line into the transmitior.
Inngert the gmuller noaede on the air line into the indenter ochjective.

WNOTE: Ensure that this nosele is always turned in a clockwise direetion.
otherwise the sealing round the air inlet hole may be damaged,

Fii the moncouiar tube ond filar miercmecter oyopicce with centring
T,

Place ihe stalnless steel specimen on the microscope stage.
Attach the specimen holder to the microscope stage with screw (90),

Fit the flexible specimen retainer {95} and iighlen screw {91},

an allermalive speciipen holder s provided for normal use and is
doscribed at the end of this section},

Centre the ‘lexiboe specimen reialoer over the speclmen and tlghten
sorew (921

Shide the body down untl? the spring is almost fully compressed and lock
with sorew (53},

Hotate ithe indonter objective info position, fully open the lamp iris, and
focus the specimen.

NOTL: BT the Ield ipis 18 partially cloged 1t will zasist in the focusing
of a feamreless apecimeon.

Select the required load on the transmiticr.

Depress the transmiticr lover {this will cavse an lwmediate defocusing
of the irmapel and leave for 20 seconds.

Raise the transmiticer lever, The diasoml will relurn lo ils orlgingl
pusition and 4 feeused ilmape of the indemtation will be cbhserved
approsimalely centoed In the fleld of view, d

Allow 20 seeonds to elanse hetween gubsecuent lndentatlons,
Centre the fized cross lines of the [ilar micromeler eyepisce on the

Indentation by adjustment of the centring mount serews.  Jubsequent
indeniations will then be placed on the interscction of the crosswires,

St the mieroscope mamification changer 1o 1.4X%,

Hotrte the peading objective (3022032 50X} into position and adjust the
varisblelenwih eyepiece tube to pive 3 masnification of 73X, measured at
i lilae mlerometer evepiece focal planc.,

MOTTS: When the hardness testing equipment iz supplied with the

tmderopeops, thie adjustmert hos been caleulzted and iz shown onthe
[rzusmitter.



il

i)

i)
ivl

¥l

)

wii}

wiii}

— EPECIMEN HOLDER

B0 Brage aittaslunent gorew

i1 Clamp serew for spocimen rectainer or mount
92 Centring clamp Rerew

83 Heipght cleinp sorew

86 Bpeclmen retalner

=— 86 Hpeclmen mount

Menmare the indentaiions scre=zs both diagonals, The Vickera Hardness
Mumerals for the average of the readings will be found in the appropriate
tabled.

Specimen Holder for normal use.

Flage the specimen face down upon & piece of lens tissue on the
microsoope stape,

lwad the specimen mount {96) wilh 2 plaslic medium such as plasticine
and insert into the gpecimen holder.

Hetease serew (32) and cenire the mount over the specimen.

Belease sorew (93) and slide the bhracket down until the mounting media
is in cantact with the specimen.

Clamp sorew {93,

Fxert a downward pressure on to the bracket and the mounting media
will adhere oo the sperimen.

Relesga the pressure to allow the spring leaded bracket carrying the
gpacimen to lift and clear the stage surface,

Pogition the specirnen ag required in relation to the objective and clamp
serow (B2},
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i
ii}
§ii)

iv)

W)

i)

Wit}

yiif)

SYNOPSIS OF SETTING UP FOR VICKERE HARDMESS TESTER

Use indenter objective and 50X reading objcctive.
Sel magnification ehunger Lo 1.4%
Select load required,

Read filar division qerogs both diagonals and take the average of hoth
readings.

Tne following tables give Vickers Hardncss Numerals per load used,
¢.o, An impression messvring 185 mleromoter divizions obiained
with a load of 100 grarnmes, W.H. N, - 300

Tor complete ingtrucilons on assembly and use, sec pages 52 and 53
Formilac for opaining Vickers Hardness Numerals o0 page 82,

e modification to conventlonal formmmlas for Vickers Hardness ;
himerals 2ee page G2.

SPECIAL NOTE: When nol in use the trunsmitier should alwiys
be lefs wilh rhe Tosd indicitor set ul 5 gm. pesifion otherwisc
damape ity be caused to the wedr during wranspartation.
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VICHERS HARDMESS HUWMERALS

The precesding tableg have bean computed for a load of 3 to 200 grammes and a
magnificaiion, measargd at the fllar micrometer eyepiece fooal plane, of 75X using
the MO22852 B0X obhjcative, and lhe magniflcaiion changer set to L, 4HE.

VoH.N. FORBULAE

The ¥Vickers Ilardness Mumerals in the tahbles bave been derived Irorn the
conventional fermulae, lgnoring the "7 factor referred to below, whers:

L 5
Hp = 2Psin?  Kafmm®
L&
i
wiare 1" is the applicd load o KWlogrammes,
dis the average diagonal length in millimerres
i Prmen oy enienlly expressed as
viy = 0Pt EF I’i;__f,frm:na
2
ol

whore Pois the lead spplied o grammes
ard d ig the average length of the diagonal in microns.

VoHON. MOIFIED FORMULAR

While every elfort has bean nhade io ensure a maothenatical point at the apex
of the pyramidal indenter, a misuic ridee, which will in no case excsed - micron,
msy ke apparent. The bardness ligure oblained wupder such condition demands
Siight meodification.

The fornvlae for the derivation of the hardness jameral coguires s=lighl
correciion by the addilion of lhe £ lerm in the denominator, thus -

. ' 2
VHMN = Kgfmm
2
(@ . 2%

where 2 is the length of the ridge in microns,

The value of £ ig srated on the datp lahel and may be salely lgnored when d
puepards 10 fnlosong,




EXPOSURE TABLE

Meter Ileading

{us)

Fupogure times
(seconds)

Phoiographic materials

3, DO

2,500

1,250

Doveloper

1,250 - B840 Time ;
G40 - 320
Temperature
320 - 160
Llicro Tacra Aam.,

160 - 80

20 - 40

A - 20 Aaditional remarka:

20 - 10

10 « 5




EXPORBURE TABLE

Woler Reading

Hrposars timag

Photegraphie material:

(LA (sceonds) |
9,000 - 2 500 [
Boveloper ¢
2,500 - 1,250 |
|
|
1,250 - 640 Time : |
G40 - 220
Tomperature
320 - 160
160 - 80 Wlicro Macro A5,
at - 40
40 = 20 Addivignal remarlka;
|
20 - 10
!
B i B .




EXPOSURE TABLE

Boter Heading

Frrpogure times

Vhetographic material:

() (seconda)
A, 000 - 2800
Developer
2,600 - 1,250
1,250 - 640 ime -
G40 - 3320
Temperature
220 - 180
Iicro Macyo damm,
180 - 80
80 - 40
i
40 _ 20 Additional remarks:
2 4 A

10




EXPDSURE TABLE

]

Moler Reading Exposure times Dhotographic Taterial. .
fd) (seconda) |
ey

5,600 - 2,500 !
Developor s i

2,000 - 1,230 i
|

|

1,250 « 640 Time : !
|

|

G40 - 220 |
Temperature : |

{

3V0 - P60 :'
e o e e B s s --..-.;E

160 - 80 Micro Blaisro
8O - 40

A0 . 20 Additional remarics:
20 - 14

i -5




EXPOSURE TABLE

Bloter Beading

Frrpogmre times

Vhetographic material:

10

(a4 {seconds)
3, 000 - 2,600
Developer
2. 600 - 1,250
1,250 - 640 Lime -
G40 - 320
Temperature :
220 - 181
MMicro Macro Jimm,
180 80
B0 - 40
40 _ 20 Additional remarks:
P




EXPOLLIRE TABLE

Meter Heading

Hyposure fimes

TPhotographic material:

fuh) (seconds) t
—!
5000 = 2,300
Developer -
2,500 -1 260
1,250 - 640 Time
640 - 320
[I— Temperature :
320 - 18 i
; el
160 - 80 Micro Macra a5,
= |
80 - 40 |
| YR |
A0 - 20 I Additional Temarkes:
20 - 10
o |
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