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Introduction

The N-series of microscopes represents a type of instrument which harmonically

combines conventional construction principles with quite @ number of new fea-

tures, originating from decades of practical experience and from the knowledge
gained in the field of modern design and technelogy on one hand, and from

" wishes and demands submitted to us on the part of microscopists of all fields .

of activities on the other. .

.Prlmartiy the construction of these microscopes is based on the reflections that
in modern microscopy, operators must be in o position to toke their choice
between several methods of observation. Built-in illumination and the inter-

changeability of components and units form part of our endeavours to meet

' these requirements, satisfying at the same time the demand of mpdern enginee-

ting for standardization and limitation of the number of componenis.

"~ The fo.llowing accessories of the Ng~mi;roscope_ccn_ be interchanged:

Objectives, eyepieces, cor_ldensers, tubes, cbjective-changing devices, stages,

condenser support nz, phase contrast equipment, filter holder, microscope

mirror.

In erder to maintain proper function of the microscope, the condenser supports

no and nd cannot arb|tran|y be mterchunged They require an cdjustment that

can be cumed out by trained staff only and must be Gsed in conjunction with

the instrument to which they are fitted. :

These accessories, which are bound to be used with a specthc stand, are marked
at their points of connection by the serial number of the respective stands.

. The Ng Mlcroscope is a ‘transmitted-light microscope, meeting maximum re-

qmrements with regurd to resolving power, image quollty and accuracy. lts

range of application is versatile and permits of the observctlon. of specimens

by several illumination methods which can be changed in qu.ick guccession..

If goes without saying that we complied with.the demand of modern ex.amlna-

tion techniques Yor maximum operating comfort and for as best an elimination

of operating arrors as possible.

@
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Design undf(onstruction of the Ng-Microscope

The Ng stand (Fig. 1) is provided with o box- -type base {19) into which are
built-in the illuminating system with filament lamp 6V 15W, collactor, diffusmg
screen, field stop and deflecting mirror as well as the necessary manipulative
elements {1, 2, 17, 18, 20). The light emerges verticafly via an opening in the
upper side of the base (16). This opening serves at the same time the purpose
of taking up colour filters of 32 mm in digmeter (cf. pamphlet No, 30-328) and

"is closed by means of g protective glass dise, thus preventing the deflecting

mirtor from getting dusty (Fig. 4). . o

The motion box (5) is attached to the base, -containing coarse motion, fine
mation and condenser motion. The coarse motion {4) operates on rack and
pinion; its movable parts are arronged in such @ way that they will not be
visible, not even in the end position of their range of motlon In this way the

best possible protection from dust is glven for the coarse motion. The tube

carrier may be \.rertu:\czllyr moved by gbt. 40 mm by means of the coarse motion,

whereby the pinion head makes abt. 1.3 revolutions and maintains its position

relative to the table top. The smoothness of its run may be adjusted by the ope-
ratar {ct. p. 8). ‘

The fine mofion {3) and the coarse motion are coaxially arranged. The fine

" motion runs en ball bearings and is designed uccordmg to the well known

Meyer-principle. It has @ range of abt. 1.8 mm obtained by abt. 18 revelutions.
The scale inferval of the fine- -motion drum reads to 2 microns.
The condenser mction (4 Fig. 2) consists of rack, pinion and pinion heod.

The condenser supports with condenser (15, Fig. 1) are fixed to the condenser
motlon box.

The stclge carrier (14) is of annular shape-and supports the specimen stage (13)

by a qu1ck~chcnge annular dovetail (cf, Fig: 10). Tube carrier (7}, serving at the

_same time as a handle for carrying the micrascope, is provided with tube carrier

head (11}, weli-known from our L-series of stands, with dovetail slide for inter-

changing the objective turret (12) and with qwck -change arinular dovedail
(F:g 14) for |nterchang|ng the tubes, '

“Some Hints for Munipuldli_on

As a rule, the Ng-microscope should be used in such a'way that the tube car-

rier-and the ilumination cable gre oway from the operator (cf, Figs. 1 and.2).
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The most frequently used manipulative elements for specimen, stage and optics
will thus be more edsrly accessible’ to the operator.

Only when employing special microscope Ic:rnps (cf Figs. 19 and 26) or when
the Instrument is intended for micrurgical or photormcrogrdphlc work, it should
be used the other way round.

- Insertmg the I.ump (Fig. 3) .
The lamp io be used for illumination |n ihe Ng-stands is a 6V 15W clear-glass
bulb on pre-centered base. .

It is strongly recommended tc use clear- gless bulbs only‘ since a swing-out
type of diffusing screen (lever 2) is built-in into the stand. In the case of dork-
ground cbservations f. i, which ¢an be made with clear-giass bulbs only, the
interchange of lamps could thus be dispensed with. Lamp (5) is screwed into
socket (3) Iund the Ilr;r‘ctrs:r introduced into focusing sieeve (4). It is then being
inserted into the base {6} in such a monner thot the guide pin (1} engages in
the helical slot of the focusing sleeve. The lomp ist connected to the a. ¢. mains

via the ordinary transformer or regulating transformer. {Figs. 16, 17}, or to the

d. €. mains via « resistance (cf. pamphlet 30-360).

When adjusting the illumination, the deflecting mirror should also be centered
ond.the lamp focused relative to the collector,

Focusing is done by rotating the focusing sleeve which is guided in the helr'cul .

slot by the guiding pin (1, Fig. 3). Critical fotusing can be observed when
placing a diffusing screen into the filter-holding ope.ning (16, Fig. ). It is
advisable in this case to stop down the field stop (20) to a certain extent.

Correct. centering can be achieved by tilting and turmng the deflecting mirror
with the aid of the two centering screws (17, 18). Rotation of the mirror about
its optica! axis is being effected by the left screw and the tilt about its trans-
verse axis by the right one, Since the rnirror is surface-silvered, it may by no
means be cleaned with a piece of cloth or leather nor with bfctﬁng'pape‘r or

tissue poper etc. The use of solvents of all kinds should also be dispensed

wrth The enly permissible methad of removing dust is a soft camel's hatr brush,
previously degreased in ether. Care should be taken not to touch the mirre_r
surface with your fingers. if necessary, the mirror (9, Fig. 4) can be taken cut
of the base together with its cylindrical fixture. To this end, the microscope is
carefully laid on one side and the bayonet locking of the sleeve (8) eased by
turning it counterclodkwise. Attention must be paid in this case that the annular

dovetail is securely clamped in pesition in the tube and the glass disc on the
light-exit aperture be riot removed. Reinserting and lodking is then carried out
in reversed order, The mirror housing is so intreduced that its light entrance
aperture lies beside the helical spring of the centering device (Fig. 4}.

For use in photemicrographic work and with special-type lumps, the Ng-micro-

.scope can be-provided with o conventional microscope mirror {Fig. 5). In this

case, the filter holder {16, Fig. 1) is to be reploced by the microscope mirror

“on holder, )
.Interchcnglng the condensers can_be carried out ofter hdv:ng |oosened the .

- elamping screw (3, Fig, 2).

The follewing condenser. supports and condensers are ovailoble:

1. Condenser support no with r:endenser quick-changing device and iris dia-
phragm (2, Fig. 6) ’ '
The. following condensers may be used:

Condenser 1.2 {7); aplanctic condenser 1,4 {6); spectacle-lens condenser (8} ’

The condensers are inserted by obliquely shifting its annular davetail against

the pressure of the resilient click-in pin (2, Fig. 7}, care being taken thereby

that the lotter engages in the groove of the condenser annular dovetail.
This will be the case os soon as the red marking points on condenser mount
and suppert are facing each other. Taking out the condensers is executed

in reversed order.

2. Condenser support nd with condenser quick-changing device and laterally
displaceable iris diophragm {4, Fig. 6)
Applicable ore in this case the same condensers, as found in support no,

which are alse exchanged in the same way. The. eondenser support nd. is -

intended for setting up unilaterally oblique illumination.

2. Condenser support nz w:th centermg type of holder for specml condensers
(Fig. 8}
The fellowing condensers may be applied to th|s support .
Dissecting change-over condenser (10} {cf. pamphlet 30-G502)
Aplanatic-achromatic condenser n, ‘A, 1,4 {9}
Mirror condensers n. A, 0,40 and 0,60 {6 and 8)
Cardieid condenser (5)
Quartz condenser n, A. 0,85 and 1,25




The condensers are shifted into sliding sleeve of the condenser support (2}
as far as they will go and. then clamped In position by means of screw, (3).
Centering is effected with the aid of centering screws (1 and 4).

4 Aplanatic phase contrast cbndensef. 0,%/e with revalving disc for annuiar
o stops {Fig. 18) ;

_For pariculars ¢f.-p, 15,

The smoathness of run of the coarse motion is odjustable within certain limits
according to operutoré' requirements {Fig. 9). This will be reached by inserting
the pin wrench (to be found in the accessaries case) in one of the holes of the
ring between the right coarse-motion control knob and the tube carrier and
by altering the degree of smoothness by tuming the ring accordingly. The
" brake is thereby eased by turning the pin towurds the cperuior and is tightened

b\_.r turning away from him.

In order to interchange \‘.he specimen stages (Fig. 10) the clampmg screw {1)

" of the stage carrier {2) is to be slackened and, cfter having tilted the stage

near the clamping screw, it may be taken out of its seating. Replacing another

stuge may be done in reversed order, The clarnpmg screw must be tightened. '

slightly and by hand only.

The following specimen stages are applicable:

B3, B4, €3, H4, K1 {Fig. 11).

The procedure of centering the specimen stages B3, B4 and H4 is as follows
(a io d, Fig. 12);

- 1) Bring objective of lowest magnification in alignment with the centering .

glass for mechanical stouges. To facilitate matters, an adjustable eyepiece

{cf. Fig. 21) with Inserted crossweb ought to be used,
g Qrient line figures in such o way that points of intersection are coinciding
- (@), ‘ . : . . .
3) Turn stoge relative to the maximum migration of a line figure that can still
be made cut in the visual field (b .and ).

4} Re-establish coincidence as under o {Fig, 12}, by return.ing half of the mi-
gration by means of the object traverser and the other half by means of
the center_ing screws.-. ) I )

5) Repeat this procedure until line figures remain “constant when rotating the
stage through 360" (a). ' '

®e
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&) Change over to objective of next higher magnification and repeat proce-

dure as under a to d (Fig. 12).

The objective-changing devices are also interchangeable and can be shifted

into the dovetail slide of 'the tube carrier head (11, Fig: 1). The dovetc.il fits-

rather tightly in its slide ond it should be observed therefore that the new

changing device s pushed in as far as it will ge,

"The following changing devices can be uséd:

Quadruple objective turret with dovetail slide,
Quintuple objective turret with dovetail siide {Fig. 13},
Objective dovetail slide 26 mm (Fig. 20,

" The obhjectives are fastened to the changing device in the usual manner by

means of stondardized threads. In order to have the good centering of the.

individual objectives relative to each other maintained, their threads and con-
tacting surfoces must be kept conspicuously clean, In the case of several sets
of objectives being alternatively used, it is recommended, o acquire one
revolving turret far each set, thus sc:\nng the tlme-consummg screwing-in and

out of the objectives,

Optical Equipment o
The following objectives and eyepieces may be employe.d:-

" Achromats ‘and eyepiaces

Apochromats and K or PK-eyepieces, respectively

Ph-abjectives: c:nd eyepleces

Plane-field Achromats. Phy-plane field Achromuts and PK -éyepieces
M-objectives without eyepieces

Monochromats ond quartz eyepieces _

Mirror objectives and eyepieces of the orthoscopic type or quaortz

eyepieces
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Magnificalion Tables for our Microscope Optics
Adﬁomuﬂc . H nian Eyepiece: Campensation
Objectives vge yep Eyapiecés
" . Singie-Lens Mogmficaﬂon
g | 828 [sx | 7X | 0% 125X 1?x[5><1?><|10><\ 5x[20X[30X
Systems o 23
‘g\\ 3 a _ Fiald of View Number _
= 23 [ 18 | 14 |16 [ 13 [23]18[15]11] 8 5.6)
3 s 2] 0| 3wsl s B
5 8 {020 | 40] 56| 8 | 100 | 136
. v 10 | o30 | soi s |00 125 ] 170
YISm0 20 | 040 | 100 | 140 | 200 | 250 | 340 |
40 | 045 | 200 | 280 | 400 | 500 | 480 200|280|400|600
Homo- . _ . .
geneous Oit! 90 | 125 | 450 | 630 { 900 {1125 |1530. | 450|630 900 1350:18002700
- Immersion i 5 : b | i
Apodromatic ¢ Hon Evepiec
Objectives  Compensa ?n yepieces
‘2' Single-Lens Magnification
A -
_ & | 25| sxX [ Fx [ 10X [ 15X [ 20X [ 30X
Systems o g b -
) © 2 & . Fiald of View Number .
£ 23 | 18 i3 | i 8 5.7
. |
5 10 foe3{ s, 70 100 150 200 300
id 2 ! 065 ' 100 140 | 200 300. 400 600
Systems . . :
4 1095 ¢ 200 280 400 600 | 800 | 1200
Homo. | 60 | 100 | 300 | 40 L 600 . 900 | 1200 | 1800
geneous Oil] 60 | 140 | 300 420 400 900 | 1200 1800
Immersion | 90 | 130 | 450 . 630 | 900 1350 | 1800 | 2700
i i i L I
10

LA

:.ﬂ-‘!;“ )_Lr'“ u:.?‘&f_hq ey s ‘f r },LL, 'fl"-"':"(_. _|L._¢‘ A y T‘ it u_'i-,._‘:{i: T
o ke Compensation Eyepieces
Plane-Field Ob]echves. for Plane-l_:ield O'bj_ecﬂ\res (PKY-
'43 _ Single-Lens Magnification
& g3 '63X.| 8x | 10x [125x[ T6X | 25X
Systems . g3 - _ .
E\ ] & Fnel‘d of View Number )
£ 26.5 18.4 | 1656 | 16 . 12 7
25 [ 007 | 15 20 25 30 | 4] ¢
_ 4 an 25 30 . 40 50 ‘&0 100
@ o 63| 016 | 40| 0| & | 8 | 100 | 160
Systems i
14 032 | 100 130 160 | 200 255 400
40 0.65 250 320 400 500 840 | 1000
Homogensous 100 1,25 630 | 800- |- 1000 | 1250 | 1600 | 2500
- Qil Immersion 1 : . e
. Compensation Eyepieces
Plane-Field Adiromots for Plane-Field Objectives (PK/w)
) {Diometer of the Mount = 30 ul]
% _ Single-Lens Magniﬁcaiion _
] o o - -
_ z 25 63x | ax [1ox [125X [ 16X [ 20X
Systams o g% " ! ! :
: o E] 1:% Field of View Number .
[+] =
E 265 | 25 20 | 16 12 10
25 1 007 15 20 25 | 30 40 50
\ Al 25 | . 30| 40 50 | 40 80
@ 63 | 016 40 | 50| 65| 80 | 100 | 125
Systems . i -
: ' 16" 0.32 100 130 140 200 255 320
40 0.45 250 320°| 400 .| SO0 | 640 800
""j"‘“g‘—‘““f’“‘ 100 1.25 430 800 | 1000 | 1250 | 1é00 | 2000
Oil Immersion : } .

Tha Hefd of view numbar of the eyapiece divided by the imoging scale of the objective gives as a result
the diomeler of lhe visval fleld (in mm) in fhe object plano: In the case of objective 10/0.30 and eyepiece
7X 4 0. 18110 = 1.8 mm, The field of view number mullipiiad by the single-lans magnificalion ol fhe
eyepiece shows fhe image produced at o dislonce of 250 mm; in the case of the 7X syepiecs 1, i,
18347 = 126 mem. : '

' Should, hewaver, some device be’ lnlerpased belwaan objective nnd eyepiece which, with the oid of its

opfics, changes the magnification of ‘the _ image produced by. the objective, the resuli cbfained ‘from

" abjeclive ond syepiece magmlnccrhon must in addifien be mulhpl:ad by the changing facior engraved on

fhe devica,

1




For the purpose of rapidly interchanging the various kinds of tubes, the an-
nular dovetail (Fig. 14), well-known for a number of years in other microscopes,

" has been retained. The procedure is as follows:

Screw back the clamping screw as for ‘as possible, shift the annular dove-
tail of the tube underneath the studs of the tube carrier head and ‘push it
down. This done, retighten the clamping screw. '

The following tubes can be applied (Fig. 15}:

- Monoccular stroight tube
- Monucufar straight tube, extensible type
Monocular straight tube for eyepieces with enlarged field of view

Binocular stratght tube, foactor 1
Elbow-tube D 30% facter 1

In conjunction with dll Stroight_tubes, this elbow-tube affords a convenient

_abservation under an angle of 309, . . )
..Ml':'-tube L. .

{For Seta:is on the construction of the photomrcrcgrcphmal equipment MF"

please cf. pumphlet 30-605.) ) ’

Trunsformérs_

The built-in illumingtion must be connected to the mains vio a transformer. -

The following instruments can be supplied:
Transformer 220/6Y 15W (Fig. 16)
Regulating transformer 2204 'up to 6V {Flg 17}
- Cf. pamphlet 30-360.
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Selfing the Microscope for Various
Methods of Observation

I. Bright-Field Observations

1.1 Close aperture (15, Fig. 1} and field stop (20).

1.2 Swing out leusmg screen (1)

1.3, Critically depict lamp filoment onto uperture stop by rotating focusing
sleeve {4, Fig. 3}.

1.4 Focus the object by means of on objective of medium and an eyepiece
of low magnification. ' _

1.5 Depict fiefd stop in the object plane by focusing with condenser pinion
head (4, Fig. 2, -

1.6 Center image of the field stop by means of centering screws (17, 18,
Fig. 1), .

1.7 Open field stop (20) to such an extent thcut the field of vision of the

objective is just fully iluminated.

1.8 . Open aperture stop as far as required. ‘Relating to image contrast and.

resolution, the best péssib1e compromise should be trie‘d_ out, Generally,

apening the aperture stop to abt. 3; up to %5 of its_diameter has proved
sctrsfoctonly ’

1.9 Swmg-ln diffusing screen.
object, lower condenser slightly until the disturbing phenomenon disap-
pears, )

1.1.0 introduce further objectives or eyepieces, respectively, Moke sure that

. fieid is fully ilfuminated in accordance with par. 1.8.

9. Dark-Ground Observations _

2,1 with cardicid condenser (5 Fig. 8) and objectives of apertures :’065

~ {also cf. pamphlet 30-G306) :

2.1.1 Swing out diffusing screen.

2.1.2 Insert condenser support nz (2, Fig. 8}

2.1.3 Remove objective, eyepiece ond condenser and odjust the light beam
until & unifermly illuminated circular field ap.pears. cancentrically either
on o piece of transparent paper or on a diffusing 5cree_n placed onto
the tube. Having finished the adjustment, toke care not to displace the
deflecting mirror, L

1f structure cuf diffusing screen is seen in the .
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2.1.4 Insert cardioid condenser and moeve condenser support nz up ©s far as
it will go. -

2.1.5 Apply immersion oil*) onto- condenser front lens. Observe that oil does
not run down the condenser and thot no bubble will' be present within
the oil. )

-2.1.6 Lower condenser to such an oxtent thot the .level of the applied oil is
be_low thot of the stoge. then put the specimen in place and slowly
lift the condenser until o bubble-free connection between specimen car-

rier ond condenser is' obtolned

217 Cr:thoIly focus specimen by means of a low-power eyepiece and ob- @ﬁ

_ Jeclive
218 Focus condenser so that the hght phenomenon in the specimen Is as
- small as possible, has shorp outlines and appeaors evenly illuminated,

PIeoso check by opening and closing the field stop, whether the light
phenomenon i the specimen corresponds to an image of the field stop,

2.1.9 Center the Ii.ght phenomencn mentioned under 2,1.8 by means of the

o centerfng screws of the condenser support. o .

2.1.10 Switch over to eyepieces and ob;ectwes of higher mugnlflcotron

2.2  Observotion with dissecting chonge over condenser}nz {10, Fig. 8) ond
objectives of ‘aperture < 0,65 (also cf. pamphlet 30-G502)
The dissecting change-over candenser.is intended for the observation of
specimens in cells. Owing to its long focal intercapt the observation
cells employed may hove ¢ height up to 10 mm. The condenser is used
to advantage for dark-ground lluminations with objectives of apertures
< 0,65. ‘ -

The foliowing manipulaticns will be necessary:
221 Introduce condenser support nz (2, Fig. 8).
222 Insert condenser, )
o223 Adjust condenser in brtght field according to par. 1 1up to1. 10
2.2.4 Swing-in dark-ground stop as far as it will go.
2.2.5 Fully epen aperture and (fleld stop.

#) {f the operalor knows beforehand that he naed not uiilize ths moximum resolving powar
of the microscape, if will be sufficient lo use wafer as on Immersion fluid far the con-
denser immarsion. For the objadlvo immaersion, however, wse must be made ui an
Immersion Huld which corrasponds with tha construction @f the objective.

14
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3. Observations by means of the Phuse Conirast Method

(Fig. 18)
Prowded the Phv-condenser being the only one available:

Attach Phv-condenser to motion box ond turn it up os far as it will go.

- With the diffusing screen swung out and the field stop narrowed down,
“depict filament of the lamp onto the irls diaphragm of the phase con-

denser (1), The image can be easily observed by way of a mirror placed

‘in front of the stand base.

Check the exacily centered position of the filament by slowly turning

. the lamp, .
"‘Correct position of the f|loment jmuge relative to the iris dmphrogm of

the condenser if necessary, by readjusting the centering screws (7, 8,
Fig. 1) protruding from the base of the stand. '

.Apply well d|scern|b]e specimen, screw Phv- Objectlves to the revolving

turret in such o wdy that, when. tuming the turret in clockwise direction,
the’ megnification of the objectives shows a rising tendency.

" Set annular-stop revolving disc of Phv-cendenser (7, Fig. 18} to the free-

passoge position (0).
Focus the object by means of Achromot 10;’030 Phv or plone-held Achro-

- mat 16/0.32 Phv.

Image luminous field stop into the object plone by lifting ond Iowenng
the condensér .

Corract image of the. field stop, If necessary, by actusting the centering
screws of the condenser (2, Fig. 18). ' '

If the Phase Contrast Equipment ond ¢ second br;ght-field cendenser
has been purchased together with the stand:

Check ogain centering of Phv- condenser, occordnng to rules Iold down
under par. 3.1 up to 3.7 and adjust, if necessary.

The Phase Contrast Equipment must be operated occordmg to the Instructlons
for Use (pomgphiet No. .30-G308),

4.1

“ 4, Ohservqiions in Luminescent Lighi (Fig. 19

The mlcr05cope should be arranged as. fo]lows‘

Introduce microscope mitror according to p. &,




4.2 _Set-up microscope lamp L in accordance with Instructions for Use
{pamphlet No. 30-G359). *
4.3  Set-up microscope accerding to section 3 of Instructions for Use
- (pamphlet 30-G359). '
For sets of filters for ]ummescence mmroscopy. please cf, pumphlet 30-328,

3. Observullons inPolarized Lighi (Fig. 20)

_ The microscope should be arranged as follows:

51 insert polarizer (8, Fig. 20) into the fitter holder (Direction of \nbration
’ is sagittal in general),

5.2  Aftach stoge B4 with graduation (7).

5.3 Introduce dovetailed objective holder (6).

54  Aftach intermediate-tube ,Pal F* (3).

The Polarization Eqmpment is operoted according to instructions !md down in

pamphlet 30-331.

‘Measuring und Counllnq

If it is intended to measure or to count with the microscope, o nlumber of
accessories are required (cf, pamphlet 30- G491).
. The following assembly is recommended:
Adjustable eyepieces with eyepiece measuring plotes cmd stage micro-
meters for measuring distances. .
Micrometer eyépiece and stage micrometer for measuring distances at
@ ‘higher accuracy as it will be possible with the previous équipment.

Adjustable eyepleces ‘with eyepiece squared micrometer, eyepiace

measuring and -counting plates, or Ehrlich:type eyepiece stops for coun- -

ting individual objects in the visual field.

"Howto lise these dccessories .

1. Adjustable eyepieces (Fig. .21} .

1.1 Detach screw flange, in order to make eyepiece stop (5) accessible.

1.2 Place-eyépiece measuring plate (4) onte the eyepiece stop {5} in such
: o way that the numbers of the graduation appear to be in upright
. position, when locking through the eyepiece (1, 3).

1.3 Assemble eyepiece, put it in its place, and focus the adjustable eye lens

{1} se that graduation, or eyepiece stop and -object will be seen sharply

depicted with the eye completely refaxed.

e

1.4

1.6

1.7

1.8

Provide microscope with the respective cpt|cu| equnpment and focus the -

stoge micrometer in such ‘o manner that the lines of both stage micro-

_ meter and the eyepiece measuring plate may be observed simultaneously

and free from paraltax {Fig. 22).

Superimpase bath scales in the visual field so that they lie in the same
direction and thai they partly overlap each other (Fig. 22).

Determing; under consideration of a larger distance of the field of view,

how many intervals of both graduatlons are overlapping each other.

The scale value in microns related to the cbject plc:ne is obiained by

the number of overlapping intervals from the formula

stage micromate x 10

eyepiece measuring plate

Example: 42 intérvals of the eyeplece meushring plate overlap 34 inter-

vals of the object micrometer.

Theretore: Scale value, related to object plone:

34 x 10
42

= 8.1 microns

Interchange stage micrometer for the object to be mecsured ond orient
it in the visual field so that its image and that of the eyepiece graduation
are coinciding, thus making one end of the measuring distance. overlap

the zero-point of the graductlon Count the number af scale divisions of

the eyepiece measuring plate that correspond to the_ distance to be

measured and multiply by the scale value found. The resuIt is the length

of the distance in microns.

Hint: The scale value must be usclertuined for every objective/eyepiece
combination, which is to be used for ‘measuring purposes. |f

measurements are taken more frequently, it is recommended to

write down the values just found out (cf. pemphlet No. 30-G491).

7
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2.1

2.2

23

2.4

25

2.6

2.7

_ Micrometer Eyepiece (Fig. 23)

- Insert eyepiece and fix it by'me'an'S of clamping screw {2).

Focus eye lens (4) so that graduation and object will be seen sharply
deplcted with the eye completely relaxed.

Provide microscop.e with the respective objectives andrfocus on a stoge
micrometer in such manner that its graduation and that of the micro-

_ meter eyepiece Is simultanecusiy sharply depicted.

. Align both_scales in the field of vision so that they lie in the same direciion

-

and that they overlop each other at teast partly (Fig. 24).

'Determine under consideration of as large a section of both gradugtions

as possible, how meny intervals of both graduations are coinciding. It is
recommended, to bring to coincidence the zero-mark of the groduati.on
in the micrometer eyepiece with one of the longest lines of the object
division ct_hd to start from this end determining the number of intervals of
‘both. Please note that 71 interval of the. graduation of the micrometer
eyepiece corresponds to 100 intervals of the measuring drum (5},

Caleulate scale value according to par. 1.7. The result is the seale value
for 1 interval of the measuring drum.

Interchange stage micrometer for the ebject to' be measured, .
* Contact with measuring mark {dicgonal cross-wire) the two end points

of the distance to be measured by rotating the meusufing drum (Fig. 25},
write down ‘both drim settings, taking into consideration, if necessary, the
intervals of the fixed graduation . of the micrometer eyepiece (1 interval =
100 drum"-divisicﬁs). take the difference of the reudilng or the average of
the differences of several readings and multiply by the scale value of the
objective in question. The result is the length of the distance in microns.

Hint: Ascertain o special scale value for each objective used for measu-
ring purposes. In the case measurements being carried out more

frequently, it is recommendable to write down the scale values
abtained. ’

3 Compound Stage and Cross-line Eyeplece .
in order o measure distances in the object longer than the didmeter.of
the visuo! field, the following procedure can be applied:

31 Bring to coincidence the beginning of the distance to be meosured with
the centre of the cross-fine and write down position of both lines and ver-

niers (position x; ond y).

3.2 Set the end of the distunce onto the centre of the cross and write dawn:

positions of the scales and verniers {position x; and ya).
33" Find the differences betwéén the readings A x and A\ ¥

3.4 Reckon out the wanted length according to the following formula:

L=} Ax+ Ay

Should you succed in applying the distance to be measured to one of
the two stage motions with an adequate degree of accuracy, then the
length is equal to the difference of the readings in one direction of

motion of the stage.

Drawing

When it is intended to make drawings by brojecting the microscopic image onto
o sheet of poper by means of a mirror, the microscope must be equipped w_i{h
o monoculdr tube, Whether it will be bossib!e to work with the built—in
illuminu.tion. or whether the lamp F and the microscope mirror should be pre-
ferred {Fig. 26} depends. on the observation method employed and on the
specific properties of the specimen, :
Usirltg the Milcroscop'e Lamp $2/100 F, it wiil be‘appropriqte. to put it up under
an ‘angle of 300 to 45? fo the sagittol plane and by swinging up the biind
of the lamp, to screen the light against the direction of vision of the operator

in such a manner that the latter will not be dazzled when unintentionally joo-

king into the light exit. : . ;

When drawing the virtual image by means of the Drawing Equipm'ént for Mic-
roscopes please consuit pomphlet 30-205 (Fig. 27).

T




Projection :

Projection of micr'oséopic specimens will ‘be possible by using our MTcro-P.rt;jec-
tion Apparatus. Te this end, the deﬂecting mirror {Fig. 4} must be removed
aceording to -instructions given on p. 6, and the ‘microscope being plaéed onto
the centéring-type of carrier-plate of the Micro Projection Apparatus (Fig. 28},
For this purpose, connecting pieces must be screwed into the threaded holes of
the base (5, Fig. 4), into which the helding screws of the Micro Projection
Apparut(xs {6. Fi'lg.' 28} are threaded. '

Microscope and Projection Apparotus are operoted _gl:cnrding to instructions -

-given in pamphlet 30-G765.

Photomicrography i 29

Owing to the mony possibilities applicable in photomicrographic work with
35 mm film, roll-film 66 cm, plates and flat film 6.5X9 and 9X12 ¢m, may we
request you to ask for a special quotation {cf. pamphlet 30-605}.

Micrurgy -
The application of a Shiding Micromanipulator and Its accessories in- conjune-
tion with Stand Ng is possible. Please ask for special quotation.




Captions

Fig. 1

NgoB3-Microscope, monocular, right side

1 Knob for moving the built-in diffusing screen
2 Holder of 6V 15 W filament lamp

3 Fine-motion control knob, coaxial with (4)

4 Coarse-motation control knob

5 Motion hox

6 Centering screw for specimen stage

7 Tube carrier

8 Elbow tube D 30°

9 Monocular straight tube

10 Eyepiece

11 Tube carrier head

12 Objective turret

13 Specimen stage B 3

14 Stage carrier W

15 Condenser support no

16 Light exit with provisions for taking up colour filters 32 (7
17/18 Centering screws for deflecting mirror

19 Microscope base

20 Luminous-field stop

@w

e

19

11

13

14
15

16

17
18




Fig. 2

NgoK1-Micrescope, binocular, left side

1 Scale of aperature stop

2 Clamping screw for specimen stage

3 Clamping screw for condenser support no
4 Condenser-motion pinion head

© 0

Fig. 3
Ilfumination for Ng-Microscope

1 Guide pin engaging in helical slot
of (4)

2 Knob (knurled-disc segment) for built
in movable diffusing screen

3 Lamp socket with cable

4 Focusing sleeve with helical slot for
guide pin (1)

56V 15W filament lamp on pre-
centered base

6 btand base

Fig. 4

Ng base from below

—_

O 0o~ D

Knurled-disc segment for moving the
diffusing screen

Lamp housing

Knurled disc for setting field stop
Luminous-field step

Threaded hole for taking up holding
screws of Micro-Projection Appara-
tus

Centering screw for (9)

Centering screw for (9)

Bayonet lock for (9)

Deflecting mirrer in housing

—



Fig. 5

Microscope mirror for special micros-
cope lamps

The dust-protective cover glass (right-
hand in the picture) which serves at the
same time as a filter holder, must be
removed and the base of the mirror
introduced in its place into the light
exit opening.

Fig. 6

Condenser support no, nd and condensers

1 Clamping screw

2 Condenser support no with iris diaphragm

3 Knurled knob for the lateral displacement of the iris diaphragm
4 Condenser support nd with laterally adjustable iris diaphragm
5 Setting ring of iris diaphragm

6 Aplanatic condenser 1.4

7 Condenser 1.2

8 Spectacle lens condenser in interchangeable mount

5
Fig. 7
Condenser quick changing device 3 Clamping screw
1 Lobe 4 Click-in grove for (2)

5 Numbers for aperture stop

10

2 Resilient pin
8

5
Fig. 8
Condenser support nz and condensers
7 Centering screw 7 Intermediate ring Z 41 for mirror
2 Condenser support nz condensers
3 Condenser-clamping screw 8 Mirror condensers 0.6
4 Centering screw 9 Achromatic aplanatic condensers 1.4
5 Cardioid condenser 10 Dissecting change-over condenser
& Mirror condenser 0.4 11 Clamping screw




Fig. 9

Adjusting the i |
smoothness of run
ofthe coarse motion

With the right hand
holding the control
knob, adjust the
clamping ring by
means of a pin
wrench.

-~ _
@ﬁ. &j Fig. 11
Stages to be used with the Ng-Microscape

Top row from left: Coaxial mechanical stage K1, floating stage H4,

Intermediate row from left: circular, rotatable and centering stage B3, |
stage carrier W,
stage €3 with vulcanite plate

. Bottom row from left: Attachables specimen traverser for B and C stages
| Fig. 10 Rotatable and centering stage B4 with graduation
| Interchanging the specimen stage 1 foripolarzatianiniCieseeny

1 Clamping screw

2 Stage carrier

3 Annular dovetail of stage
4 Centering screws of stage




Fig. 12

Centering of stage;
diagram

Fig. i3

Guintuple objective turret

PRSI =

4

Fig. 14

Fig. 15
Tubes to be used with Ng-Microscopes

Back row from left:

Front row from left:

Monocular straight tube for eyepieces with enlarged field
of vision, monocular straight tube,
monocular straight tube, extensible type

Elbow tube D 30° factor 1 for taking up straight mono-
cular and binocular tubes, binocular straight tube factor 1




Fig. 17
220/4 to 6V 15 W regulating transformer
The pilot lamp is situated in the center of the housing above the veltmeter.

Bel_'ow-fche latter, on the left-hand side, is the regulating knob and on the right-
hand side the switch, The fuse links are be found in the rear sicle of the housing.

Fig. 18

Aplanatic phase-contrast condenser 0.9/e

1
2
3
4
5
6
7
8

Setting ring of aperture stop

Wrench for centering the condenser®)

Wrench for centering the annular stop ™)
Support for attaching to condenser motion box

Clamping scre
Aplanatic con

w
denser 0.9/e

Housing for annular stop revelving disc
Screw for centering the aperture stop

*) The wrenches can be detached. When not in use, they should be kept

their proper pl

aces in the container for phase contrast condenser.

in




Fig. 19

NgoH4-Microscope equipped for lumi-
nescence microscopy

Left: Microscope with eyepiece barrier
filters

Center: Microscope lamp L with exi-
tation light filter

Right: Power unit for lamp

1 Eyepiece barrier filter

P

Exitation light filter

[#5]

Luminous field stop

4 Clamping screw for lamp

5 Pilot lamp of igniter

& Ammeter

7 Switch

8 Regulating knob for lamp current
9 Fuse link

Fig. 20 = | 2
NgoB4-Microscope equiped for pola-
rization microscopy

1 Analyzer slide

Adjustable eyepiece

Intermediate tube ,Pol F"

Setting lever for compensator

Lever for changing the position of

the analyzer

Dovetailed objective holder

Rotatable and centering specimen

stage B4 with graduation and ver-

nier

8 Polarizer in the filter holder

¢ Auxiliary microscope for conescopic
observation

10 Centering wrenches for (11)

11 Objective-changing slide with cen-
tering-type holder and attached
objective
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Fig. 22. . : ) ' |
Determining the scale value of a measuring eyepiece by means of an object
micrometer

N

[\
D » D

Fig. 21
Measuring eyepiece; diagram

1 Eye lens

2 Acme thread for (1) and (3) to (4)
3 Field lens

4 Eyepiece graticule

5 Field stop

6 Threaded ring for (4)

!
- Fig. 23 1‘
‘ . .
‘ Ielivromier wyepece 3 Housing containing micrometer graduations \
1 Plug-in tube end 4 Adjustable eye lens
2 Clamping screw 5 Measuring drum

B T T e
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Fig. 24

Determining the scale value of a micrometer eyepiece by means of an object
micrometer

Graduation without figures: Object micrometer

Graduation with figures: Scale of eyepiece screw micrometer

Oblique cross and double line: Measuring marks of micrometer eyepiece

‘\‘

Fig. 26

NgoH4-Microscope equipped with projection drawing mirror and 220112 V
100 W F microscope lamp

Fig. 25

|
Contacting the measuring mark with the object to be measured and taking the i
scale reading ) |




Fig. 28

NgoB4-Microscope in position on the Micro-Projection Apparatus

. 1 Knurled knob for setling the luminous-field stop \
Fig. 27 2 Knurled knobs for regulating the feed of the carbons
NgdH4 with drawing equiment 3 Star knob screw for fixing lamp house cover in position 1

4 Leveling screw for the carrier plate
5 Projection prism

6 Screw for holding the microscope in position



JE

Fig. 29

NgoK1-Microscope with ,MF* basic body for measuring exposure times, ,MF“-
camera attachment 24 x 36 and light-mark galvanometer




	page 1
	Titles
	. 
	;::; ~i § 1"1"1 
	~ if N ~ ~ 
	... 
	-g. - \. \1 
	.- 
	0 
	~- '-- r 
	. 
	~ " , 
	- 
	: ::EI . 
	~ 
	~ - , 
	-, 
	" :1 
	. .. - , 
	- 


	page 2
	Titles
	I . - 
	i ?- Q g' ~ 
	!!. i> ... 
	! ? a. 
	3:("lJ'~03: Ut::;t:r3::oQn5"tn()>o5'"Vtcz- 
	~ ~g..5 3" oooo~~ § g ~-~~'g 5t;~'~;!; ~ 
	o .. 
	I: -. 0 C VI -. '" 0 -. _. n 
	-~ . 
	.5~"03g-~ö' gQ ~"'!:! 
	c 'g. "'1J ~ ;:t 8 ~ 3': 
	'" IL '" 0 
	~ ~ 
	~ 
	t..> 0 00 ,,,, "''''ln W0J0Jf..:>I\)O-<O-<1ICi>OOOO"""''''<.T1<.T1./--11> 


	page 3
	page 4
	page 5
	page 6
	page 7
	page 8
	page 9
	page 10
	page 11
	page 12
	page 13
	page 14
	page 15
	page 16
	page 17
	page 18
	page 19
	page 20
	page 21
	page 22

