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THE UNIVERSAL MICROSCOPE
M4000 series

This microscope has been designed with the object of combining in one
instrument all the features necessary for the most advanced and exacting
work on both translucent and opaque specimens. The instrument can be
fitted with photographic equipment covering the whole range of useful
magnifications from 5:25 x upwards. There is a selection of bright and dark
field incident illuminators as well as dark field condensers for transmitted
light. Phase-contrast equipment for transmitted and incident light is
available, and the whole range of Cooke optical equipment can be applied
to this instrument.

SPECIFICATION

The general arrangement of the stand and illuminating apparatus is as
shown in the schematic drawing on page 2. The numbers in brackets through-
out the text refer to the figures in the illustrations.

Coarse Focusing Adjustment

The stage is provided with a vertical motion operated by a rack and
pinion device which serves as a coarse focusing adjustment. The effort
required to manipulate this adjustment is reduced to a minimum due to
the weight of the stage being counter-balanced by an enclosed charged spring.
The length of the rack and pinion motion is 1-5 in. and for the accommodation
of bulky specimens the stage may be independently lowered upon its support
by a further inch. Thus, a specimen 2-5 in. high placed on the stage may
be focused under the objective. The illustration on page 7 shows the stage
in a low position.

Fine Focusing Adjustment

The fine focusing slide is mounted on ball bearings and there are opera-
ting milled heads on either side of the instrument conveniently placed so
that the user's hand may rest upon the base of the instrument.

The mechanism consists of a worm and sector gear, the latter being con-
nected to a lever in the head of the limb by a meral tape, and this lever
imparts the motion to the fine focusing block. One operating head is
graduated to 0-001 mm. This device is designed on kinematic principles
and results in free yet certain motion, and is shown in the diagram (Fig. 1).

Mechanical Object Stage

The stage is of very substantial construction and, by
reason of the counterbalancing mechanism, its weight does
not militate against the free motion of the vertical
movement.
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REFERENCES

Lamp housing

Clamp for filament focusing adjustment

Filament centring screws

Screw for securing lamp

Water trough

Hinged filters (4)

Fine focusing adjustment

Rack & pinion vertical stage adjustment
(38 mm.)

Field iris control

Clamp for free height adjustment for
stage (25 mm.)

Substage focusing adjustment

Control for additional condenser for
low powers

Window for transmitted light beam

Stage controls

Condenser centring screws (2)

Mirror adjusting screws

Ring for securing objective changer
and incident illuminators

Screw for releasing changer support
when fitting macro tube

Switch for changing from visual to
photographic
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Binocular body M4307

Intercoular adjustment

Removable cap for insertion of straight
eyepiece tube (see 27)

Plug in place of camera pillar

Reflex switch

Shutter

Light trap

Straight eyepiece tube (see No. 22)

Monocular body M4308

Clamp to transverse control

Brake for stage height adjustment

Clamp for securing filter holder

Clamp for incident light lamp adaptor

Clamp for incident light filter holder

Field iris control for incident illumi-
nation

Camera pillar (see No. 23)

Clamp for securing interchgble. body

Clamp for securing camera axially

Clamp for securing camera vertically (2)
Plate holder

Incident lamp adaptor
Incident filter holder
Quadruple objective changer






SUGGESTED SETS OF OPTICAL EQUIPMENT FOR M4000 MICROSCOPE
FOR TRANSMITTED LIGHT USE

J Con- Range of
Objectives __Eyepieces | denser Magnification

] v < with.| with

Set| Chngr. {Code| Type | fL | x [ N.A. | Code S| x | Code|S Istrt. lincid.

i mm. I al | tube |e'pce

F2| M1314 [M1411| Achro. [ 16 | 10 | 0:28 |M1507/ H | 6 [M13831.4 60— 90—

quad. M1421, 4 40 | 0-65 M1512 H | 10 | | 950 1140

M1431| 1:8 | 95130 . i
G2| M1314 M1412 ., |16 |10 | 0-28 [M15271 C| 6 [M13831-4 60- 90-

| quad. |M1421 4 40 | 0-65 M1532 C 8 | || 760 1140
[M1436 Fluor.* | 3-75 | 45 | 0-95 | . _
iMM!I! Achro.*| 1-8 |95 |1-30 | l |

H2 M1314 M1412| Achro. | 1

|10 | 0-28 |M1527| C

6 6 |M13831-4 60~ 90-
quad.  |M1421 4 |40 0.65 M1532 C| 8 | |1140 1710
[ M1436 Fiuor.* | 3:75 | 45 | 0-95 M1537| C| 10
| M1441 ., *| 1.8 |95 1.30 M1539| C 125 |
J2 [M1314 |M1446 Apo. |16 |10 | 0-30 M1527 C 6 |[M13831-4 60— 90-
quad. M1448| 8 |20 065 MIs32 C| 8| || 960 1440
M1451 4 40095 Mis3 c| 10 I
| M1456. . ¢ 2.2 | 80| 1-32 'M1539 C12-5

SET OF OPTICAL EQUIPMENT FOR USE WITH NORMAL INCIDENT
ILLUMINATOR M1657 OR THE NORMAL INCIDENT ELEMENT IN
UNIVERSAL ILLUMINATOR M1731

L2 [M1411| Achro. | 16 10 1 0-28 MISO7T H| 6| — |—| 60- 60-
(M1422 " 4 40 | 0-65 M1512 H 10 950 1140
IM1431 o 1-8* | 95 | 1.30 . , !
® —Oil immersion objective Apo= Apochromatic
Achro.= Achromatic H=Huyghenian
Fluor. =Fluorite C= Compensating

The objectives can also be used in transmitted light, but M1422 is not suitable for speci-
mens which have a cover-glass

Condensers for transmitted light

M1383 Aplanatic Condenser, 3-lens, N.A. 1-40.
M1386 Achromatic Condenser.
M1391 Achromatic Condenser oil immersion N.A. 130,

M1396 Dark Ground Condenser with adjustment for slide thickness
between 0:75 mm. and 1-5 mm.

M1397 Funnel stop for objectives of N.A. above 1:00 when used with
M1396 and M1399

M1399 Dark Ground Condenser without adjustment for variation in
thickness of slides. The condenser is adjusted for slides 1-25 mm.
thickness.

@*@kﬁfmmm@mbﬁ@mmgm

18




Camera Equipment

M1873

M1874
M1919
M1900
M1935

M4305
M4342

Extensible Reflex Camera for 3} in. % 4] in. plates, with pillar,
focusing screen and one double plate holder.

as M1873 but for 9 cm. % 12 em. plates.
Additional double plate holder for 31 in. x 4} in. plates.
Additional double plate holder for 9 cm. % 12 cm. plates.

35 mm. Film Camera Adaptor with viewing eyepiece shutter with
cable control, focusing screen and cable control for reflector plate.
Macro Body interchangeable with M4307 and M4308.

Circular superstage required for use with macro equipment.

Anastigmatic Macro Objectives

' Range of power due to
Cadeiho, | Focal lengeh i varigable cgrnera length

n.

i
M557 | 2-0 5-25%—12-5x '
M559 | 1-0 120 —26-0 <
M560 0-5 26-0x —48-0

M1903
M1904
M1%05

Incident lllumination for macro lens M557
Incident lllumination for macro lens M559
Incident lllumination for macro lens M560

Phase-contrast Equipment

For Transmitted Light

M1742 Phase-contrast unit with four annular diaphragms, auxiliary micro-

scope and quadruple objective changer M1314.

.

Achromatic Objectives equipped for Phase-contrast in transmitted light—

Code No. Focal length | N.A. ‘ Magnification
mm. .l
M1461 16 0-28 10 %
M14566 8 0-45 20 <
M1471 | 4 ‘ 0:65 | 40 x
M1476 _ 1-8 , 1-30 | 95 x

For Incident Light

M4746 Phase-contrast unit with annular diaphragm and auxiliary micro-

scope.

Achromatic Objectives equipped for phase-contrast in incident light—

; F 4
Code No. | Focal length |  N.A. ’ Magnification
: mm. ‘ .I
M1462 16 0-28 | 10:<
M1467 8 0-45 20
M1472 4 0:65 40 <
M1477 1-8 1-30 95 x
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M4005

Showing special stage with
micrometers and superstage,
also prismatic system for
observing fine focusing scale.

Graticules

Type B

M4575

Protractor Ocular
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Summary of Equipment usually supplied with Nuclear Microscope

M4005

M4575

M1935

M1873

M1919
E850

Microscope generally as described, equipped for transmitted
light only, with inclined binocular body, ball bearing measuring
stage and superstage, prismatic system for observing slow motion
focusing scale, wood cabinet, transformer for operation on 200

volts, but without objective changer, objectives, eyepieces or
condenser.

Protractor Ocular graduated 360° reading to 15 minutes, with
clamp to circle for attachment to binocular body.

35 mm. Film Camera Adaptor with viewing eyepiece, shutter with
cable control, focusing screen and cable control for reflector plate.

Extensible Reflex Camera for 31 in. x 4} in. plates with pillar,
focusing screen and one double plate holder.

Extra plate holder for M1873.

Spare lamp, 8 volts 6 ampere, compact filament type.

Optical Equipment

M1314
M1446
M1448
M1451
¢ M1456
M1527
M1532
M1383
M1542

M1548

M4317

M1692
M1704
M1481
M1486

The equipment usually supplied is as follows, but this may be
varied to meet individual requirements:—

Quadruple revolving objective changer
Objective, apochromatic, 16 mm., 10x, N.A. 0-30

8 mm., 20x, ,, 0-65
i o 4mm., 40x, ,, 0-95
3 o 2:2mm.,80x, ,, 0:95
pair of Eyepieces, Compensating, 6 x
R " 8x
Condenser, N.A. 1:40

pair of Kellner Eyepieces, 10:x, with graticule focusing adjustment
and two interchangeable graticules in metal mounts, Types A and
B, as on page 22.

as M1543, but 15x.

Additional parts for the incident light system, required for the
following items.

Dark Ground Illuminator

Catoptric condenser

Objective, achromatic, dark ground, 8 mm., N.A. 0-45
Objective, achromatic, dark ground, 4 mm., N.A. 0-65

s ( 00k€ Troughiton & Simumig
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