
PRICE Z/

HOW TO MAKE AND USE

SCIENTIFIC OPTICAL

INSTRUMENTS

CONSTRUMENTS

INSTRUCTION BOOK
FOR

Optical Constructional
Outfits

COPYRIGHT BY

CONSTRUMENTS LTD., CONSTRUMENTS HOUSE

18, GRAY’S INN ROAD LONDON, WC.1

[elephone and Telegrams: Ho1. 7507-8

‘I

________________

¶

F’atented in Great BLitain and Abroad



Price 2/-

OBBYOFTEN
THOUSAND THRILLS

Patented in Great Britain & Abroad.

How to make and use

ScIENTIFIc OPTICAL

INSTRUMENTS

INSTRUCTION B00K
FOR

CONSTRUMENTS

OPTICAL

OUTFITS
Copyright by

CONSTRUMENTS, Ltd., 18 Gray’s mn Road, London, W.C.1.

Telephone and Telegranm: Ho!, 7507-8.



CONSTRUMENTS
COMPLETE SETS FOR CHEMISTRY

INCLUDING MICRO-CHEMISTRY AND

SMALL SCALE CHEMISTRY

The above illustrates a E ew sets of apparatus which can
be built up from Laboratory No. 4, as illustrated.
By the adoption of smali-scale apparatus and micro
chemistry, Construments Sets introduce the latest and
most modem form of chemical technique, involving as
it does very low initial cost and practically nothing for
upkeep.
It involves no danger, no offensive or unhealthy smells
and no mess, and does away with the older methods,
which were both cumbersome and extremely wasteful.
The Sets are made up with genuine laboratory
apparatus with simple microscope and include a com
plete range of the necessary chernicals.

CONSTRUMENTS EDUCATIONAL SET
FOR GENERAL SCIENCE AND LIGHT.

In addition to the parts contained in the “100” Set,
this set contains a great number of extra parts and
fitments, and will be found ideal for those who wish to
go further arid extend their range of action in the
matter of building models and scientific instruments
This set also contains everything necessary for a com
plete course in experimental optics and light, and will
be found invaluable to the student, the lecturer, and
the home experimenter. With it you can erect and use,
amongst other things, Ray and Beam Apparatus,
Spectrum Apparatus, Smoke Box, Photometers, Polari
scope, High Power Projection Apparatus, Optical
Bench, etc., a well as all the models detailed in the
Instruction Book.

PRICE:
IN CARDBOARI) BOX - 3 GUINEAS.
IN STOUT WOOD BOX - 4 (;UINEAs.

I

i

Complete Sets from 7/6 each.



4
5

LIST OF CONSTRUMENTS IN “20”

LIST OF CONSTRUMENTS IN “10” PLUS OUTFIT.
Name No.

1 Optical Box (1)
i Lid for Opticai Box (2)

-1 Scre’.v2d—Tin44eunt (3)—
i (5)
2 (7)
3 (12)
6 (14)
1 (17)
i (21)
i (22)
1 (24)
i (25)
1 (28)
1 (29)
1 (30)
i (31)
1 (32)
1 (33)
1 (34)
1 (35)
1 (36)

Lampholder
Battery Clips
un. Screwed Bolts
Terminai Nuts
Bi-Convex Lens
Glass Plate (3in. square)
Frosted Glass Plate (3ìin. square)
Focus Eiectric Bulb
Bi-Convex Electric BuIb
BIue Transparent Disc
Green Transparent Disc
Yellow Transparent Disc
Red Opaque Disc
Yellow Opaque Disc
Green Opaque Disc
Blue Opaque Disc
White Opaque Disc
Biack Opaque Disc

Name
1 Optical Box
1 Lid for Optical Box
i Screwed Ring Mount
i Plain Ring Mount
1 Optical Tube (3m.)
1 Optical Tube (iin)
i Lampholder
i Camera Cap
i Camera Cap
2 Battery Clips
1 Distance Ring
1 Smali Pinhole Disc (un. diam.)
2 Split Rings
2 3m. Screwecl Rods
7 im. Screwed Bolts
4 in. Screwed Bolts
6 Terminai Nuts

15 Hexagonal Nuts
1 Combined Spanner and Screwdriver
i Bi-Convex Lens
1 Piano-Convex Lens
3 Mirrors (3m. x li/l6in.)
2 Mirrors (2in. square)
i Glass Plate (3in. square)
1 Frosted Glass Piate (3ìin. square)
2 Glass Slides (3m. x un.)
i Focus Electric BuIb
1 Bi-Convex Electric Bulb
i Frosted Disc (un. diam.)
i Red Transparent Disc (i. diam.)
i YeIlow Ttànsparent Disc (un. diam.)
1 Green Transparent Disc (un. diam.)
i BIue Transparent Disc (un. diam.)
i Red Opaque Disc
i YelIow Opaque Disc
1 Green Opaque DIsc
1 BIue Opaque Disc
1 White Opaque Disc
1 Blac.k Opaque Disc
2 Rubber Bands
i 3/l6in. Lens Stop

Instruction Book.

LIST OF CONSTRUMENTS IN “10”
Name

2 Ring Mounts
1 3m. Optical Tube
1 iin. Optical Tube
2 Camera Caps
i Distance Ring
i Smail Pinhole Disc
2 Split Rings
2 Screwed Rods (3m.)
4 im. Screwed Boits
4 4in. Screwed Bolts

15 Hexagonal Nuts
i Combined Spanner and Screwdriver
i Plano-Convex Lens
3 Mirrors (3m. x li/i6in.)
2 Mirrors (2in. square)
2 Giass Slides
1 Frosted Disc (un. diameter)
1 Transparent Disc (Red)
2 Rubber Bands
1 3/l6in. Lens Stop
i Instrument Stand

Instruction Book.

OUTFIT.
No.

(3a)
(4)

(4a)
(6a)

(8)
(9)

(10)
(il)
(12)
(13)
(15)
(16)
(18)
(19)
(20)
(23)
(26)
(27)
(37)

(37a)
(38)

OUTFIT.
No.
(i)
(2)
(3)

(3a)
(4)

(4a)
(5)
(6)

(6a)
(7)
(8)
(9)

(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)
(22)
(23)
(24)
(25)
(26)
(27)
(28)
(29)
(30)
(31)
(32)
(33)
(34)
(35)
(36)
(37)

(37a)



76
LIST OF CONSTRUMENTS IN “20” PLUS OUTFIT. LIST OF CONSTRUMENTS IN “ 100” OuTFIT.—Continued.

Narne No.
i Screwed Ring Mount (3)
1 Plain Ring Mount (3a)
i Spiit Ring (10)
6 I-Iexagonal Nuts (15)
2 Plano-Convex Lenses (18)
4 Giass Slides (3m. x Im.) (23)
4 Rubber Bands (37)
1 Instrumeirt Stand (3$)
2 Tubuiar Mounts (39)
2 Caps for Tubular Mounts (40)
i High Power Objective (41)
i Mount for High Power Objective (41a)
i Reflector (42)
2 Spring Ciips (43)
i Lens Stop (in.) (44)
1 Large Pinhoie Disc (45)
2 2in. Screwed Bolts (46)
i Glass Coiiecting Tube (47)

LIST OF CONSTRUMENTS IN “100” OUTFIT.

2 Mirrors (2in. square) (20)
I Glass Piate (3in. square) (21)
1 Frosted Glass Plate (3in. square) (22)
6 Giass Slides (Si x im.) (23)
i Focus Electric Bulb (24)
i Bi-Convex Electric Buib (25)
i Frosted Disc (un. diam.) (26)
i Red Transparent Disc (un. diam.) (27)
1 Yeliow Transparent Disc (un. diam.) (28)
i Green Transparent Disc (un. diam.) (29)
I Biue Transparent Disc (un. ciiam.) (30)
1 Red Opaque Disc (5/Sin. (Iiarn.) (31)
i Yeiiow Opaqtie Disc (5/$in. cliam.) (32)
i Green Opaque Disc (5/Sin. diam.) (33)
1 Biue ()paque Disc (5/8in. diam.) (34)
1 White ()pacue Disc (5/Sin. diam) (35)
i I3iack Opaque Disc (5/Sin. diam.) (36)
6 Rubber Bands (37)
i Lens Stop (3/l6in.) (37a)
i Instrurnent Stand (38)
2 Tubular Mounts (39)
2 Caps for,Tubular Mounts (40)
1 High Power Objective (41)
1 Mount for High Power Objective (41a)
i Reflector (42)
2 Spring Ciips (43)
i Lens Stop (i-in.) (44)
i Large Pinhole Disc (un. diam.) (45)
2 Screwed Bolts (2in.) (46)
i Giass Collecting Tube (47)

NOTE——The 20” and “ 20” PIus Outfits form the “ 100”
Outfit.

Name No.
i Optical [3ox (1)
1 Lid for Optical Box (2)
2 Screwed Ring Mounts (3)
2 Plain Ring Mounts (3a)
1 Optical Tube (3m.) (4)
i ( )ptical Tube ( l-in.) (4a)
i Lamphoider (5)
i Camera Cap (6)
i Camera Cap (6a
2 Battery Ciips (7)
i Distaiice Ring (8)
1 Smail Pinhole Disc (un. diant) (9)
3 Spiit Rings (10)
2 3m. Scrcwed Rods (11)
7 im. Screwed I3oits (12)
4 -in. Screwed Boits (13)
6 Terminai Nuts (14)

21 Hexagonal Nuts (15)
i Combineci Spanner and Screwdriver (16
i 13i-Convex Lens (17)
3 Piano-Convex Lenses (18)
3 Mirrors (3m. x li/i6in.) (19)

PRICE LIST OF CONSTRUMENTS.
Name No. Price

s. ci.
Battery Ciip (7) 4
Camera Cap (6) 6
Camera Cap (6a) 6
Cap for Tubular Mount (40) 6
Disc (Transparent un. diam. Red,

YeIlow, Green, BhIe) (27)-(30) 3 per set.
Discs (Opaque 5/Si11. diam., Red,

Yellow, Green, Blue, White, Biack) (31)-(36) 2 per set.
Distance Ring (8) 2
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Dry Battery (3 volt)
Focus Eiectric Buib
Bi-Convex Electric Bulb
Frosted Giass Piate (3ìin. square)
Frosted Disc (un. diam.)
Giass Plate (3in. square)
Giass Slide (3m. x. un.)
Glass Connecting Tube
Hexagonal Nut
High Power Objective
High Power Objective (Improved)
Instrument Stand
Bi-Convex Lens
Piano-Convex Lens
Lens Stop (in.)
Lens Stop (3/l6in.)
Lid for Opticai Box
Lampholder
Mirror (3m. x 11/l6in)
?vlirror (2in. x 2in.)
Mount for High Power Objective
Mount for Improved High Power

Obj ective
Opticai Box
Optical Tube (3m.)
Optical Tube (1-in.)
Pinhole Disc (Smali)
Pinhoie Disc (Large)
Reflector
Ring Mount (Screwed)
Ring Mount (Plain)
Rubber Band
fin. Screwed Boit
un. Screwed Bolt
2in. Screwed BoIt
3m. Screwed Rod
Spanner and Screwdriver
Spring Ciip
Spiit Ring
Terminai Nut
Tubular Mount

(48a)
(1)
(4)

(4a)
(9)

(45)
(42)
(3)

(3a)
(37)
(13)
(12)
(46)
(11)
(16)
(43)
(10)
(14)
(39)

26
50
20
20
26

3
3

10
13

2
3

10

a

Name
PRICE LIST OF CONSTRUMENTS. —Con tfnued

No. Price
s. d.
10

6
9
6
i
2
1
i

HOW TO IDENTIFY CONSTRUMENTS.

(24)
(25)
(22)
(26)
(21)
(23)
(47)
(15)
(41)
(48)
(38)
(17)
(18)
(44)

(37a)
(2)
(5)

(19)
(20)

(41a)

No. 4. Optical Tube.

16
30
10

6
6
6

16
20
10

ì

1
3
3
1
1

16

No. 2. Lid for Optical Box.

No. 4a. li-inch Optical Tube. No. 3a. Piain Ring Mount.



No. 12. 1-in.
Screwed BoIt.

No. 13. i-in.
Screwed Bolt. I

No. 24. Focus
Electric Buib.

No. 25. Bi-Convex
Eiectric Buib.

No. 27. Red Transparent Disc.
No. 28. Yellow Transparent Disc.
No. 29. Green Transparent Disc.
No. 30. Biue Transparent Disc.

io HOW TO IDENTIFY CONSTRUMENTS.

No. 5. Lamp Hoider.

HOW TO IDENTIFY CONSTRUMENTS. 11

Cap. No. 9. SmalI Fin.
hole Disc. i inch

diameter.

No. 7. Battery Ciip. No. 8. Distance Ring.

No. 22. Frosted (

No. 11. 3-inch Screwed Rod.

—
No. 15.

HexagOtlal
Nut.

No. 14.
Terminai

Nut.

No. 23. Glass Slide.

No. 37.
Rubber Band.

No. 17.
Bi-Convex Lens.

No. 18.
Plano-Convex Lens.

No. 16. Combined Spanner and
Screwdriver.

No. 26. Frosted Disc.

No. 19. Strip Mirror, 3” x

No. 37a. Lens Stop, “ Aperture.

No. 20. Square Mirror.

No. 31. Red Opaque Disc.
No. 32. Yeliow Opaque Dise.
No 33. Green Opaque Disc.
No. 34. Blùe Opaque Dise.
No. 35. White Opaque Disc.
No. 36. Black Opaque Disc.



12 HOW TO IDENTIFY CONSTRUMENTS.

Model No.
5
6

11
92

93 and 93A
94
79
95
96

96A and 96B
97
98
99

100
61
62

101
102
103
104
105
106

13

Description.
Low Power Magnifier (3 Leg type).
Low Power Magnifier (4 Leg type).
Low Power Magnifier (Stand type).
Low Power Magnifier (Stand type).
Reflector.
Reflector (Lens type).
Reflectoscope.
Camera Lucida.
Pinhole Camera (Pocket type).
Pinhole Camera (Stand type).
Lens Camera (Pocket and Stand types).
Photo Printer.
Photo Copier.
Slide Projector.
Kaleidoscope (Hand type).
Kaleidoscope (Magnifying Hand type).
Kaleidoscope (Stand type for transparent objects).
Kaleidoscope (Stand type for opaque objects).
Periscope.
Crazy Mirrors.
Crazy Mirrors (Stand type).
Ophthalmoscope.

Description.
i Electric Torch.
2 Spot Light.
3 Signalling Lamp.
5 Low Power Magnifier (3 Leg type).
6 Low Power Magnifier (4 Leg type).
7 Low Power Magnifier (Box type for Opaque

Obj ects).
10 Low Power Magnifier (Illuminated Box type).
13 Low Power Magnifier (Illuminated Box type).
29 Shadowscope for Dark Room.
30 Daylight Shadowscope (Horizontal Projection).
31 Shadowscope for Dark Room (Reflection type,

suitable for Living Objects).
37 Camera Obscura (Toy Model).

INSTRUMENTS THAT CAN BE CONSTRUCTED

WITH THE CONSTRUMENTS “10” OUTFIT.

No. 45. Large Pinhole Disc.

No. 44. Lens Stop
-inch Aperture.

No. 46. 2-inch Screwed Bolt.

Model No.

INSTRUMENTS THAT CAN BE CONSTRUCTED

WITH THE CONSTRUMENTS “20” OUTFIT.

No. 42. Reflector.

No. 43. Spring Clip.

o
No. 47. Glass Collecting Tube.
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20” OuTFIT.—Continued.

CONSTRUMENTS OPTICAL OUTFITS 15

38 Pinhole Camera (i3ox type).
39 Pinhole Camera (Midget type).
41 Lens Camera (Short Range, Box type).
42 Lens Camera (Loiig Range, Box type).
43 Button Hoie Picture Camera.
48 Electric Lamp Photo Printer.
50 Red Lamp f or Dark Room.

61A and 61B Hand Kaleidoscopes.
62A and 62B and 62C Magnifying Kaleidoscopes.

63 Illuminated Kaieidoscope (Box type with Lamp).
66A and 66B Reflection Kaleidoscopes (Box type).
67A ancl 67B Refiection Kaleidoscopes (Projection type).
68A and 6SB Reflection Kaleidoscopes (Projection type).
69A and 69B Hand Micro-Kaleidoscope.

76 Watch Projector (Reflection type.
87 Epidiascope.
93 Reflector.
94 Reflector (with Lens).
96 Midget Pinhole Camera.
97 Midget Lens Camera.

104 Crazy lVlirrors.
106 Ophthalmoscope.

The following Models can also be rnade from the “20” ()utflt
by using an Optical Box (1) instead of the Instrument Stand
(38).

GENERAL NOTES AND INSTRUCTIONS.

Before attempting to construct any of the models illustrated
in this book, read carefully the following instructions. Having
mastered these, no difficulty should be experienced in assembling
the models with the help of the iliustrations and notes.

A fuil list of Construments for each model is given, and these
are indicated on the drawings to facilitate assembly.

MOUNTING LENSES, STOPS AND DISCS. (Fig. I and Fg. 2.)

Fig. 1 shows how Lenses (17) and (18), Stops (37a) and (44),
and Discs (9) (26-30) and (45), may be mounted in one of four
positions in the Ring i\Iount (3). Fig. 2 shows how the Lenses,
Stops, or Discs are mounted when using Ring Mount (3a). It
wilI be seen from Fig. 2 “A” and “B” that the Plano-Convex
Lens (1$) can be mounted with either the Piane or Convex face
towards the front of the Mount, according to the model; this
arrangement is also shown at “ A,” “ B,” “ C,” and “ D,” Fig. 1.
After inserting the Lens, Stop, or Disc in the Ring Mount, it
must be secured by a Split Ring (10) pressed down evenly all
round; Fig. 2 “b” shows the Split Ring in position in Ring
Mount (3a). When handling Lenses, always hold by the cdges,
as at “a” Fig. 2, as grease and minute scratches are fatal to the

ij
A. B. C. D.

Fig. 1.

Model No. Description.

79
89
95

96A and 96B
98
99

100
103
105

Reflectoscope.
Picture Scanner.
Camera Lucida.
Pinhole Camera and Stand.
Photo Printer.
Photo Copier.
Proj ector.
Periscope.
Crazy Mirrors.

INSTRUMENTS THAT CAN BE CONSTRUCTED

WITH THE CONSTRUMENTS “100” OUTFIT.

Models i to 108 (excluding 27 and 28) can be constructed from
the “100” Outfit. I. Fig, 2.
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best opticai results. Always use a soft silk handkerchief or
chamois ieather for polishing Lenses before inserting in th
Mount.

SCREWED BOLTS AND RODS. (Fig. 3.)

VThen flxing Screwed Bolts (12), (13), or (46) in the
Instrument Stand (38) or Optical Box (1) these should, wherever
possible, be inserted in the holes from the inside as shown at
“A,” as it is easier to hold the head with the Screwdriver whi1t
the Nuts (15) are threaded on, than to manipulate the Spanner
(16) within the Stand or Box. In the case of the Screwed Rods
(11), first thread a Nut (15) on for a short distance, thus
forming a “head,” then insert in the holes as in the case of the
bolts, as is shown in “B.” It will be found, that by holding the
Nut on the underside with the fingers, the upper one can be
threaded on and screwed down tightly. As a rule, Nuts can be
screwed down sufflciently tightly with the fingers to obtain a firm
fixing, but there may be instances in assembling some of the

17

so that the Mount is parailel with the Stand or Box, as failure
to secure this adjustment wili resuit in distortion of the image
seen when using the Instrument.

A. B.

,J3oR3a1

______

i _‘wr

________ _________

38

________

i [‘3rì i/r*r-j
C. D.

SoRI4—’

ti 146 I
Il

_

i
Ti

F.

I—,’
14I2l5oR46j loR38 1-15

-II-J
A.

Fig. 3.

i I ‘
E.

B.

models where the use of the Spanner (16) is necessary, for
instance in awkward positions; but remember not to damage the
screw threads by tightening up too much. An over-tightened nut
may result in twisting a portion right off the bolt or rod, at the
same time leaving you with a useless nut. As a generai rule, in
assembiing the models, fix all Screwed Boits and Rods to the
Stand first. If the underside of the Nut is flat and the top is
slightiy rounded, always see that the flat side is in contact when
screwed up.

ATTACHING RING MOUNTS. (Fig. 4.)

Ring Mounts (3) or (3a) may be flxed to the Instrument Stand
(38) or Optical Box (1) in various positions as shown at “A,”

B,” “ C,” ‘ D,” “ E,” and “ F.” Screwed Boits (12), (13),
or (46), and Screwed Rod (11) are used according to the
modei under construction. When fixing the Ring Mount (3) or
(3a) at a distance either above or below the stand (38) or Box
(1), as at “E” and “ F,” care should be taken to adjust the Nuts

L

Model 41 (See page 49). \[odel 42 (See page 50).
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MOUNTING OPTICAL TUBES. (Fig. 5.)

Take a Ring Mount (3), or (3a), complete with assembieci Lens

(17) or (18), Stops (37a) or (44), Discs (9), (45), or (26)-(30),

according to the inodel. Attach the Screwed Rods (11) as

shown at “ A “ complete with two additional Nuts (16) on the

free ends. When the Short ()ptical Tube (4a) is used, Screved

Bolts (46) take the pIace of the Screwed Rods (11). Insert as at

3a—
/‘id1

o

Fig. 5.

B,” an Optical Tube (4) or (4a) in the Ring Mount (3) or (3a),
to suit the Model. Take another Ring Motmt (3) or (3a), with
Stop for Lens (37a), or Disc if necessary, anci pass it over the
Screwed Rods until the ends of the Optical Tube (4) are within
the Ring Mounts (3) or (3a). Thread the I-Iexagonal Nuts
(15) along until tliey support the second Ring Mount anci the
tube is held rigid betwecn them; two more Nuts (14) or (15) are
then put on and screwed up tightly. It is important ihat the
Screwed Rods (11), or Screwed Bolts (46), should be firrnly held
to the Ring Mounts, wluch must be parallel.

MOUNTING REFLECTOR. (Fig. 6.)

The Reflector (42) is rnounted in either of the holes on the
side of the Optical Box (1), or Instrument Stand (38), as shown
in Fig. 5, a Hexagonal Nut (15) being used insicle the Stand or
Box, and a Terminal Nut (14) on the outside. Sec that the
Reflector is central with the large bole in the top of the Stami
or Box.

MOUNTING LAMPHOLDER. (Fig. 7.)
The Lampholder (5) is mounted on a i in. Screwed Bolt (12),

the slot of the Lainpholcler allowing for any height adjustment
within the Stand (38) or Box (i). The Bolt is secured to the
Stand (3) or Box (1) with Ntits (14) and (15), as in the case
of the Ret1ector, ami as shown in Fig. 7, the upper or lower hole
being used as required. Sec that the Lamp is central witli the
large bole in the top of the Stand (38) or Box (1). The slot in
the Lampholder (5) allows for acljusting the position of the
Lamp (24) or (25).

SLIDES.

MICROSCOPE ACCESSORIES.
(Mounting Specimens.)

(1) Crystals of sugar, salt, fibres of cotton, wool, silk, hair,
etc., cheese (iust, pollen, tiny parts of flowers or insects, ami many
other minute objects may be mounted on Giass Slides (23) with
the aid of a needle or knife biade. The specimens should not be
crowded, and only a smali quantity in the case of crystais and like
subjects, being piaced on the slide, especialiy when being used
under a Cornpound Microscope (Models 25 and 26).

(2) Flat objects, or objects capable of being flattened, such as
legs and wings of insects, smail clippings of coioured cellophane
(for Kaleidoscope Models, (61), (75), (101), and 102),) pieces of
fabric, silk, grasses, scales of fish, etc., may be mounted between
c;Jass Slides (23) held together by Rubber Bands (37) Fig. 8A.

Fig. 6. Fig. 7.
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(3) Objects which are fairly flat, such as smail insccts, minute
rnoss plants, stamens of fiowers, and delicate objects generally,
which would be crushed by being cornpressed, can be given sufficient
space by first putting a Rubber Band (37) round each end of a
Slide before mounting the object. A second Slide is then placed
over the object and another pair of Rubber Bauds secures the
two Slides together. The thickness of the Rubber Bands
encirciing only one Slide, keeps the Siides apart.

CRYSTALS.

The study of crystals is both interesting and instructive. Many
cheap and common substances such as Hypo, Salt, Sai ;\nlmoniac,
Epsom and (;iauber Salts, can be useci. Dissolve one or twa
crystals in a very smali quantity of water and transfer with the
Collecting Tube (47), a few drops of the soiution to a clean slide,
as shown in Fig. 9. Sec that both the Tube and the Slide are
perfectly clean and free frorn dust.

Cover the slide aver to exclude dust, and leave over night,
when crystals wiil probablv bave formed.

?vlecliurn Power Microscopes are most suitable for observing
crystais.

AQUARIUM. (Fig. 8C.)

Specimens of Pond Water, Crystal Solutions, etc., may be
examined with the aid of the Aquarium shown, which is easily

constructed. Mount the Distance Ring (8) on a Glass Slide (23)
using Candile Wax, Plasticene, Putty, Guin, or other suitable
material to form a watertight joint between the Ring and the
Slide. The Aquarium is filled by means of the Collecting Tube
(47) as shown in Fig. 9.

LIVING MATTER. (Fig. 9.)

Interesting samples of living rnatter cari be secured from ponds
or the sea-shore . Always seiect a pond with plenty of green
growth, and iii the case of seawater, stir up the sand at the
bottom before obtaining your sample. A convenient collecting
accessory can be made as follows :—

Cut a hole in the bòttom of a
fishing-net to take the mouth of
a jar, and tie round the neck
with string.

This can be dipped into the
water far speciinens. Some of
the larger ones vill be seen

—
- moving about, but the niore

- -rE- minute objects wiII be discovered
- when the water is examined

under the microscope.
—. To fili the Aquarium, take the

Collecting Tube (47) and piace
- your finger aver the end. Lower

the Tuhe unto the specimen jar
and remnove the finger; the water
wiIl rise in the tube; now. re
pIace your finger aver the end,

Fig. 9 and withdraw the Tube. Hoid
the Tube over the Aquarium and

release the contents into it by removing your finger.
Sorne of the larger specimens cari be captured quite easily, as

the Tube can be placed directly aver them.

HIGH POWER OBJECTIVES. (Fig. 10.)

The High Power Objectives (41) and (48) may he mountcd in
their respective Mcunts (4la) and (4$a), with the Lens as at
“A” or “ B.” The assembiy is screwed on to the Ring Mount
(3). Two adjustments far focus are therefore available when
using Objectivc (41) and Mount (41a), but in the case of the

UVE BOX. (Fig. 8B.)

For viewing iiving matter, insects, etc., a suitable Box cari be
constructed by mounting the Distance Ring (8) between twa
Glass Slides (23) secured by Rubber Bands (37).

Fig. 8A. Fig. 813.

Fig. $C.
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(3a)
(4)
(5)
(7)

(10)
(11)
(12)
(14)
(15)
(17)

(24)
(27-30)

ELECTRIC TORCHES, SPOTLIGHTS, ETC.

MODEL I.—ELECTRIC TORCH.

Parts required

A. A. B.

2 Plain Ring Mounts
i Optical Tube
i Lampholder
2 Battery (]ips
i Split Ring
2 3m. Screwed Rods
i un. Screwed Bolt

5 TerminaI Nuts
6 Hexagonal Nuts
i Bi-Convex Lens
1 Focus Electric Bulb

4 Transparent Discs
Battery

Improved Objective, the Mount (48a) is screwed up tightiy on
the Ring Mount (3), complete adjustment being obtained on the
Objective (48).

49484948

Ojj ,,,, ,jj

B.
Fig. 10.

FINGER PRINTS.

A collection of finger and thumb—prints provides a fascinating
pastime, especially if each impress bears the signature, which
should be in black ink. No two persons 0SSS5 the same
markings revealed by an impress. Imprints rnay be made on
Glass Slicles (23), Glass Plates (21), White Card, or Paper.
When rnaking ari impress, the finger or thumnb shoukl first be
dipped in some material, such as face powder, grease paint, boot
polish, or rubbed on a piece of coal and then pressed on the glass
or paper. Slides and plates may be exammed in a variety of
ways, f,or instance through a Magnifier such as Models 5, 6, 7, 15,
16, and 17 or Microscope Models 18, 19, and 20, dark ground
illummation being used. They can aiso be copied or enlarged
with Model 47, photographed with Model 5$, or printed direct on
photographic paper, using Model 49. The Magic Lantern, Mociel
51, can be used to project a picture 011 a screen or white wall, or
daylight projection rnay be made OH the Frosted Glass Plate
(22) of Modeis, 52, 53, 54, 55, or 56.

Fig. 11. Shows the methocl of
rnounting the Lens (1$) in Model 7
and the metliod of mounting the
Frosted I )isc (26) in Models 10 and 13.

Insert the Bi-Convex Lens (17) in one
(3a) and secure with the Split Ring (10).

of the Ring Mounts
Complete the Optical

Tube assembly as shown
(sec A, B, and C., Fig.
5, p. 18). Insert the un.
Screwed Bolt (12) in
the Ring Mount (3a)
(witiiout the Lens) and

_________

secure with Hexagonal

I ///l,IlllliIllIDìIllulflWflhIIII1IIIIW Nut (15). Thread.
, // / another Hexagonal Nut

3a 14 15 3a (15) and piace the
Model 1. Lam1ho1der (5) com

plete with the Focus
Fiectric Bulh (24) on the un. Screwed Bolt and lock
\Vith the Terminai Nut (14). It is important that the Focus
Eictric Bulb (24) shouid be central with the Optical Tube (4),
and focussed to give the correct beam. Adjustment for focus is
obtained by positioning the Lampholder (5) using the Screwed
Bolt (12) so that an evenly illuminated and nearly parallel beam is
thrown on to the object. The uses of a torch are numerous, but
niention may be made of a bedside lamp and bicycle lamp. The
use of coloured discs (27-30) behind the Lens (18) wiIl be found
to produce some interesting results.

-— ..-.-.....-. -.-.-— ....-. - L
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MODEL 2.—SPOTLJGHT.

Parts required :—

i Optical Box
i Lid for Optical Box
1 Plain Ring Mount
i Lampholder
2 Battery Chps
i Spiit Ring
i un. Screwed Boit
2 fin. Screwed Boits
3 Terminai Nuts
2 Hexagonal Nuts
1 Bi-Convex Lens
1 Focus Electric Lamp
4 Transparent Dises

Battery
Piace the Bi-Convex
and secure with a
(27-30) mav be used
Lens Mount to the
Optical Box (1) with
a-in. Screwed Boits
(13) and Terminai
Nuts (14) as shown.
Mount the Lamp
hoider (5) on the un.
Screwed BoIt (12)
ancl fix in the 1over
iioie of the ( )ptical
Box w-ith Nuts (14)
a,nd (15). Pass the
Batterv ieads through
the other hoie and
slide 011 the Lid (2).
It is irnportant that
the Lampho14cr (5)
should be adjusted on
the Screwed Boit (12) Model 2.
for focus, and that
the Focus Electric Bulb (24) is central in the Box.

This Modei is used for projecting coioured iight in stage work,
and some interesting shadow effects can be obtained in a dark
room with coioured iight. The strong beam wiii carry to a
coiisidcrable distance.

\iount i\Iodel i xvith—
out the Iarnphoider and
attachments, to Optical
Box (1) as in the pie
ture. Mount a Lamp

3a hol(Ier (5) and Focus
Electric Bulb in the
centrai hoie of the
Optical I3ox (1) as
shown (sec ais Fig. 7,
r• 19’).

Tliis is a useful Model
for Scouts ami Guides,
eiiahhng the transnis—

sion of signais to be

made in Morse Code,
vit1i either white or

efllOure(l Iight, and in
the (lark. ‘lThe signais

are made hy compieting

the electric circuit

through the battery and
iamp with the bare efl(i of one of the ieads, the other being fixed
to the batter with a CIip (7). A Tapping Key can be inserted
in the circuit if (1esired.

i

C’ONSTRUMENTS OPTICAL OUTFITS 25

MODEL 3.—SIGNALLING LAMP.

(i)
(2)

(3a)
(5)
(7)

(10)
(12)
(13)
(14)
(15)
(17)
(24)

(27-30)

Parts required :—

i Optical I3ox
i Lid for Optical Box
2 Plain Ring Mounts
1 ()ptical Tube
i Latnpholder
1 Battery Clip
1 Spht Ring
2 3m. Screwed Rods
i un. Screwed Boit
.3 Terminai Nuts
12 Hexagonai Nuts
i Bi—Convex Leiìs
i FOCUS Licetrie I3uib
4 Trai:sparent f)iscsLens (17) in the Ring Mount (3a)

Spht Ring (10). Coioured Discs
behind the Lens. Fix the compieted

(1)
(2)

(3 a)
(4)
(5)
(7)

(10)
(11)
(12)
(14)
(15)
(17)
(24)

(27-30)

Mode) 3.
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MODEL 4.—SIGNALLING LAMP. (Reflecting Type.)

Parts required :—

The previous Model
(3) can be converted
into this one .by the
addition of a Mirror
and Mirror Stand
(Modei 93). By means

of the Mirror, signais
are projected horizon

taiiy as in the case of
the heiiograph, an in
strurnent in common use

for dayiight signalling.
First assembie the
Mirror Stand (Modei
93), using Ring Mount
(3a) un . Screwed Bolts
(12) and the in.
Screwed Boit (13) as
shown. Piace the Stand
on top of the upper
Ring Mount (3) of the
Modei and ciamp the
two together with 2in.
Screwed Boits (46) ami
Hexagonal Nuts (15) as
shown.

HINTS ON THE USE OF MAGNIFIERS AND MJCROSCOPES.
Illumination of Ob5ects. If the object is transparent, e.g., a

fly’s wing, it should be iiluminated from below with either the
Reffector (42) or the Focus Eiectric BuIb (24). Care shouid be
taken to get the angie of the Reflector (42) or the position of the

Focus Electric Bulb (24) exactiy right, so that a good light is
concentrated on the object to be viewed without giare. When
using the Lamp mount a Frosted Disc (26) below the object far
a Medium Power Microscope and the Large Pinhole Disc (45)
far a High Power Microscope. The Lamp shouid be mounted as
low as possible, and the best position found by adjusting the
position of the Lanipholder (5).

If the object is opaque, it should be iiiuminated from the side
or above, and it may be best, in some cases, to use a dark back
ground. This is known as Dark Ground Iliumination. It is
advisabie to experirnent with both Dark and Light Ground
lilumination, especialiy when using Medium Power Microscopes.
The black side of the Optical Box Lid (2) may often be useful
far this purpose.

SIMPLE MAGNIFIERS.
As their name impiies, these instruments must not be expected

to give a high degree of magnification, but are very useful in
many ways. The iliuminated Models (9-13) give particuiarly
good resuits. In the Modeis, 9, 10, 11, 12, and 13, it is interesting
to try either the Lamp, or the Reflector, in the upper or iower hole
in the side of the Instrument Stand (38) or Optical Box (1)
accordiiig to the degree of iliumination required. The reflector
may also be tried with the white side or polished side as the
reflecting surface.
MODELS S and 6.—LOW POWER MAGNIFIERS. (3 and 4 Leg

Type.)
Parts required :—

1 Piain Ring Mount (3a)
1 Split Ring (10)
4 im. Screwed Bolts (12)
4 Hexagonai Nuts (15)
1 Plano-Convex Lens (18)

Insert the Plano-Convex Lens (18) in the Ring Mount (3a)
with the curved or Convex side uppermost. Secure with Split
Ring (10). Mount the assembly on three Screwed Boits (12)
cquaily spaced as shown (Modei 5).

i Scrcwed Ring Mount
2 im. Screwed Bolts
i in. Screwed Boit
7 Hexagonai Nuts
i Mirror (2in. x 2in.)
2 2in. Screwed Boits

/
/ -Y1

3a
/

I4.

Model 4.

Model 5. Model 6.
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By the addition of another un . Screved Boit (12) and
Hexagonal Nut (15); (the four Boits being spaced ronnd the Ring
Mount (3a) as in Moclei 6), it is possihie to pass ()hjects inOUiite(i
on Giass Slides (23) between the iegs of the Stand.

Modei 5 is extremeiy usefui for the examination of detail,
where a high magnification is not required, in objects such as
postage stamps, crests, coins, niaps, pictnres, watch pirts, finger—
prints, etc.

MODEL 7.—LOW POWER MAGNIFIER. (Box Type far Opaque

Parts required
1 Optical Box (1)
i Lid for Opticai Box (2)
1 l’lain Ring Mount (3a)
1 Spiit Ring (iO)
2 im. Screwed Boits (12)
2 Terminai Nuts (14)
4 Hexagonai Nuts (15)
1 Piano-Convex Lens (1$)

Mount the Piano-Convex Lens
(18) as in the previons Models
(5 and 6). Pass the un. Screwed

Iioits (12) througii the hoies in
the top of the Opticai Box (1)
from the inside and secure with
Hexagonai Nuts (15). Add two Model 7.
more Hexagonai Nuts (15)
and piace the compieted Mount mi the un. Scre\ved Boits (12)
and iock in position with the Terminai Nnts (14) as shovn.
Sec that the Mount is paraiiei with the top of the Opticai
Box (1).

Opaque objects such as cioth, feathers, ieaves, etc., mounted
on Giass Shdes (23) can be examined with this Modei, the top
of the Opticai Box (1) acting as a stage for support ig the
Shdes (23). F’ocussing is carried out by adjusting the height of
the Ring Mount (3a) above the Opticai Box (1).

MODEL 8.—LOW POWER MAGNIFLER. (Stand Type.)

Construct as Modei 7, but use the Instrunient Stami (38)
instead of the (ipticai Box (1).

MODEL 9.--LOW POWER MAGNIFIER. (Stand Type with
Reflector.)

Constrnct as Mocici 7, hut tise the Instrument Stami (3$) with
the Refiector (42) attaclied to it instead of the Opticai Box (1).
The Reflector (42) is attached to the lnstrument Stami (38) as
in Fig. 6, p. 27.
MODEL 1O.—LOW POWER MAGNIFIER. (Illuminated Box Type.)

I7_ Parts recpnred
1 ( )pticai Box (1)

I 1 Lid for Opticai lhx (2)
i Lainphokier (5)
2 Piain Ring Mounts (3a)

2 2 Battery Chps (7)
I 2 Spht Rings (10)

2 3m. Screwed Rods (il)
1 im. Screxved Boits (12)
3 Terminai Nuts (14)
6 llcxagonai Nuts (14)
i Bi-Convex Lens (17)
1 Focns Eiectric Lamp (24)
i JH’rosted Disc (26)
4 (oioured Discs (27-30)

Fix a Ring Monnt (3a) to
the nnderside of the top of
the ()pticai Box (1), with
Screxveci Rods (11) and
Ilexagonai Nnts (15) as

Model io. shovn, ieaving approximateiy
2*in. of the 3m. Scre’,ved

Rods (11) above the ()pticai I.iox (1). Mount the Lamphohier
(5) and Lamp (24) as in Fig. 7,p. 28, on the Screxved Boit (12).
The Bi-Convex Lens (17) shonld now be inserted in the othcr
Ring Mount (3a) and the Mount asscmbied on the Rods at
approximateiy 2in. froin the Box. Adjust the Lamphoider (5)
centrai in the Opticai Box (1) and at a (hstance from the Ring
Monnt (3a) to give a good iiinmination without the image of
the Lanip appearing on the F’rosted Disc (26) when viewed from
above; this wiii be fonnd to be approximateiy as shown.

For the examination of transparent ohjects snch as wings of
insects, certain Ilower petais, fish scaies, soap fiims, etc., and
seini-transparent snbj ects, for instance, crystais, mica, ceiluioiri,
films, siiks, etc., this Modei wiiii be fonnd usefui. When viewing
semi-transparent snhjects, the Frosted Dise (26) should be
removed from the ioiver Ring Mount (3a). Contrasting iiiiumina

i
Objects.)

I

I
i
I
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tion may be obtained by using the colotircd Discs (27-30) as for
instance in the case of whitish objects. Focussing is carried out
by adjustng the height of the upper Ring Mount (3a) above the
Box. Alwavs keep the top of the Optical Box (1) and Ring
Mount (3a) parailel.

MODEL 11.--LOW POWER MAGNIFIER. (Illuminated Stand Type.)

Construct as in the previous Mode! (10), hut use the Instrurnent
Stami (3$) instead of the Optical Box (1).

MODEL 12.—LOW POWER MAGNIFIER. (Stand Type with
Reflector.)

Construct as Modei 11 using the Reflertor (42) in piace of the
Lampholder (5) and Focus Eiectric Bulb (24).

MODEL 13.- LOW POWER MAGNIFIER. (Illuminated Box Type.)

This Model is constructed in exactly the same way as Model
7, im. Screwed Boits (12) being used to support the Ring Mount
(3) instead of the Screwed Rods (11). Sec Fig. 11, p. 29.
A Lamp (24) is mounted centraily in the Opticai Box (1) as in
Fig. 7, p. 19.

MODEL 14.—LOW POWER
MAGNIFIER. (Compound
Type with Two Lenses.)

Parts rcquired :——

2 Plain Ring Mounts (3a)
i Optical Tube (4a)
2 Spiit Rings (10)
2 2in. Screwed Bolts (12)
6 Hexagonai Nuts (15)
i Iui-Convex Lens (17)
i Plano-Convex Lens (1$)

Insert the Piano—(,onvex

Lcns (1$) in one Ring Mmrnt
(Sa), ami the Bi-Convex Lens
(17) in the other, secuing
eacli with a Split Ring (10).
Mount the Opticai Tube (4a)
between the Ring Mounts
(Sa) as shown with the Un.

Screwed Boits (12) ami Hexagonal Nuts (15). The Ring Mount
(3a) containing th Bi-Covex Lens (17) is the eyepiece of the
Instrument.
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MEDIUM POWER MAGNIFIERS.

A higher degree of magnification is obtainabie with the
foliowing ìvlodels owing to the Lens arrangeinent.

MODEL 15.—MEDIUM POWER MAGNIFIER. (Hand Type.)

Parts required :—

1 Screwed Ring Mount
i Distance Ring
i Split Ring
2 Plano-Convex Lenses
1 Tubuiar 1\Iount
i Cap for Tubular Mount

The Lenses (1$) are inserted in the Tubuiar Mount (39) as
shown diagramatically, and separated by the Distance Ring (8).
Screw the lens assembiy 011 to the Screwed Ring Mount (3) and
fit on tue Tubuiar Cap (40).

For exarnining detaii parts of micro slides or photographic
negativcs this Mode! xviii be foutid rnost usefu!. The Modei
is placed drectly on the Slide or negative to he examined and
iwld up to (lirect hght.

MODEL 16.—MEDIUM PO’WER MAGNIFIER.

I ‘arts required :——

i Screwed Ring Mount
2 Spiit Rings
3 iin. Screwed Bolts
3 iIexagonal Nuts
2 Plano-Convex Lenses
i Tubular Mount
1 Cap f or Tubular Mount

Mount the Lenses (18) as shown. Insert the in. Screwed
Boits (13) in the Screwed Ring Mount (3) at equa! distances

1;

(5)
(8)

(10)
(18)
(39)
(40)

i,

Model 15. Model 16.

(Desk Type.)

L

4

(5)
(10)
(13)
(15)
(18)
(39)
(40)
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apart and secure with Hexagonal Nuts (15). Screw the two
Screwecl Ring Mounts (3) together and fit on the Cap for the
Tubular Mount (40).

In this Model the Lenses (18) are arranged at a greater
distance from the object, as shown, the Instrurnent being mounted
on three legs. Prints, fabrics, (lrawings, process blocks, and
various other subjects can be ininutelv cxannned with this 1\Iodel.

Mount the Lenses as in the previous Mode! 16. The four
Screwed Bolts (12) are then fitteci to the Screwed Ring Mount
(3), spaced as shown, and locked with Hexagonal Nuts (15).
Thread on to each un. Screwed Bolt (12) another Hexagonl
Nut (15) amI pass the un. Scrcwed Bolts (12) through holes
in the Plain Ring Mount (Sa) and lock with Hcxagonal Nuts
(15) as shovn. Adjust the nuts holding the Lower I lain Ring
Mount (Sa) so that the Mount iS parallel with the upper one, and
juSt clear whcn the instrument is standing.

HIGH POWER SIMPLE MICROSCOPES.

Before using any of the Microscopes in this scction it is
advisable to read the section 011 Microscope Accessories, etc., on
pages 19-21.

The following three Models are made by using the Iligh Power
Objective (41) screwed Lens downwards, as in Fig. 10, page 22,
into the Mount (41a)—the whole being then screwed to a Ring
Motint (3) as shown in the first picture belov. Note that the
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fieicl of view, though smali, gives a high magnification, and only
very tiny objects can be seen all at once. Note also that the
High Power Objective must be very dose to the object. You
get the right focus by screwing the Objective or the Mount either
up or down.

MODEL 18.—HIGH POWER SIMPLE MICROSCOPE. (Slide Type.)
Parts required :—

1 Screwecl Ring Mount (3)
1 High Power Objective (41)
1 Mount for High Power ()bjective

(41a)
This Model is used for placing directly upon a microscopic

slide and then holding both slide and magnifier up to the light,
vith the eye very dose to the hollow end of the Objective (41).

4Ia-’- 3

Model 18.

MODEL 19.—HIQH POWER SIMPLE MICROSCOPE.
Desk Type.)

Parts required

This is the sarne as Model 18, but rnounted on four in.
Screved Bolts (13) inserted in the four holes of the Ring Mount
on either side of the slots. (Model 17 shows this position of the
bolts.) This again is for viewing rnicroscopic slides, which should
be placed hetween the four legs of the, magnifier after first
placing the magnifier on the Glass Plate (21). (4lass Plate, Slide,

MODEL 17.—MEDIUM POWER MAGNIFIER. (Four Leg Type with
Stage.)

Parts required :—

1 Screwed Ring Mount
i Plain Ring Mount
2 Split Rings
4 im. Screwcd Bolts
12 Hexagonal Nuts
2 Plano-Convex Lenses
i Tubular I\Iount
1 Cap for Tubular Mount
This Model is exactly the

previous one (I\iodel 16) as
Lens arrangement. An extra
acts as a stage for supporting

(3)
(Sa)
(10)
(12)
(15)
(18)
(39)
(40)

same as the
regards th
Ring Mount
slides.

Mo(lel 17.

4
41a

Model 19.

(Pocket or

1 Screwed Ring Mount
4 4in. Screwed Bolts
4 Hexagonal Nuts
1 Glass Plate
1 High Power Objective
i Mount for High Power

(3)
(13)
(15)
(2fl
(41)

Obj ective
(41a)



MODEL 21.—MEDIUM POWER DISSECTION MICROSCOPE.
(Stanci Type.)

Parts required :—

i Screwed Ring Mount
i Lampholder
2 Split Rings
3 im. Screwed Bolts
3 Terminai Nuts
6 Hexagonal Nuts
2 Piano-Convex Lenses
i Bi-Convex Electric Bulb
i Frosted Disc
i Instrument Stand
i Tubular Mount
i Cap f or Tubular Mount

First assembie the Lenses (18) as shuwn in the diagram
on page 35, one in the Ring Mount (3), and one in the

Tubular Mount (39). Now mount on the Instrument Stand (38
by means of two un. Screwed Rods as shown, and mount the
Bi-Convex Electric Bulb in the side of the Stand (as in Fig.
7, page 19). A strong diffused light can be obtained far
examining transparent objects by fitting an extra Ring Mount to

the under side of the
Stand as in Model 23.
and placing a Piano
Convex Lens curved side
downwards in the Ring
Mount froin below, as
in Fig. i, page 15, and
the Frosted Disc (26)
into the lower Ring
Mount from above. The
iower Lens thus concen
trates the iight and the
Frosted Disc (26) pre
vents it being too Model 21.briiiiant. The slide or
object to be viewed is then piaced on top of the Instrument Stand
(3$) between the Frosted Disc and the upper Lenses.

Norn.—The Optical Box (i) may be used mstead of the
Instrument Stand if desired.

MODEL 22.—MEDIUM POWER DISSECTION MICROSCOpE.
(Stand Type. As Model 21 but with Reflector.)

Parts required :—

i Screwed Ring Mount
2 Split Rings
2 im. Screwed Bolts
3 Terminai Nuts
5 llexagonal Nuts
2 Plano-Convex Lenses
1 Instruinent Stand
i Tubuiar Mount
i Cap far Tubular Mount
i Reflector
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Parts required :—
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and Magnifier can then all be raised to the light far viewing.
Note that the High Power Lens must be dose up to the object
viewed. Both Objective (41) and Mount (41a) should therefore
be screwed well down to secure the right focus.

MODEL 20.—HIGH POWER SIMPLE MICROSCOPE. (Four Leg
Type with Stage.)

i Screwed Ring Mount (3)
I Plain Ring Mount (3a)
4 im. Screwed Bolts (12)
12 Hexagonal Nuts (15)
i High Power Objective (41)
i Mount far High Power Objective

(41a)

This is the same as Model 19, but mounted as shown in the
picture. The space between the twa Ring Mounts (3)
and (3a) accommodates the slide or object to be viewed.

Lens arrangernent for
Model 21.

Model 2D.

(3)
(5)

(10)
(12)
(14)
(15)
(18)
(25)
(26)
(38)
(39)
(40)

lì

(3)
(10)
(12)
(14)
(15)
(1$)
(‘))
(39)
(40)
(42)
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results with the objects to be viewed.

MODEL 23.---HIGH POWER SIMPLE
Type.)

Parts required
2 Screwed Ring

Mounts (3)
1 Split Ring (lO)
2 im. Screwed Boits (13)
3 Terminai Nuts (14)
5 Hexagonal Nttts (15)
i p1anoConveX

Lens (1$)
i Instrument Stami (38)
i High Power

Objective (41)
i Mount for High

Powcr ()bjective (41a).
Attach Modei 18 to the

Instrument Stand (38) as
shown.

Lens arrangerneflt for
Model 22.

Construct Mudei 22
as Modei 21, hut sub
stitute a Reflector (42)
for the Lamphoi(Ier and
I amp.

The Reflector (42)
may be used in either
centre or iower hole of
the Instrument Stand
(as in Fig. 6, page 19).
Try aiso using either the
white or the polished
sale of the Retlector to
sec which gives the best

MODEL 24.—HIGH POWER SIMPLE MICROSCOPE.
Type A.)

Parts required
2 Screwed Ring Mounts (3)
i Lampholder (5)
i Split Ring (10)
I un. Screwed 1o1t (12)
2 i-in. Screwed Bolts (13)
3 Terminai Nuts (14)
6 Hexagonal Nuts (15)
i Piano-Convex Lens (18)
i Focus Electric Bulb (24)
i Frosted Disc (26)
i Instrument Stanci (38)
i High Power Objective (41)
1 Mount for High Power ()bjective

(41a)
Model 24 is exactlv as Model 23 but vth the Frosted Disc

(26) in the lower Ring Mount (3) and the Focus Lamp (24)
used instead of the Reflector (42) and mounted aS in Fig. 7,

•
19.

MODEL 25.—HIGH POWER COMPOUND MICROSCOPE. (With
Lamp.)

Parts required
2 Screwed Ring Mounts (3)
i Piain Ring Mount (3a)
i Optical Tube (4)
1 Lamphoklcr (5)
i Distance Ring (8)
3 Split Rings (1W
2 3m. Screwed Rods (11)
i un. Screwed Bolt (12)
2 i-in. Screwed Bolts (13)
5 TerminaI Nuts (14)

14 Hexagonal Nuts (15)
3 Plano-Convex Lenses (18)
I Focus Electric Bulb (24)
i Instrument Stami (3$)
1 Tubular Mount (39)
i Cap for Tubniar Mount (40)
i High Power Objective (41)
i VIount for High Power ()bjective

2 Spring Clips
i Large Pinhoie Disc
2 2in. Screwed Boits

(Stand

MICROSCOPE. (Stand

-. 13

r
Model 23.

(41a)
(43)
(45)
(46)
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This is a very effective instrument giving a high degree of
magnification to rnicroscopic subjects. To construct this Model,
first of all make-up the Eyepiece from two Piano-Convex Lenses
(18), Distance Ring (8), and Tubular Mount (39) and Cap (40)
exactly as Model 15. Then mount the Optical Ttibe (4) between
two Ring Mounts (3).

Now take the High Power Objective (41) ami screw it for a

few turns into its lvlount (41a). Yon now have three assembhes,
i.e., the Eyepiece, the mounted Opticai Tube and the Objective.
Screw the Eyepiece to the upper Ring Mount and the Objective

to the lower Ring Mount as shown in the diagratn.
The next step is to attach a third Ring Mount (3a) to the
underside of the Instrnment Stand by rneans of two 2in. Screwed
Bolts (46), the free ends of which project upwards, ready to

take the optical nnit yon have just scrwed together. Note th

CONSTkUMENTS OPTICAL OUTFITS

upside-down position for this third Ring Mount as in the pictnre
of Modei 23. Non- take a few tnrns with hexagonal nuts (15)
on to the f ree ends of the screwed boits to snpport the optical
unit, and rnount as shown in the picture.

The third Ring Mount on the underside of the Stand takes the
large Pinhole Disc (45) inserted frorn ahove, and a l’lano-Convex
Lens (18) from beiow, ;vith the cnrved side of the Lens towards
the Lamp. Secure hoth the Pinhole Disc and the Lens with
Split Rings. Now mount the Lamp (24) in its Hoider (5) in the
lower hole of the Stand as shown, ami attach the free ends of
the wires to the Battery.

Nom.—When placing slides between the High Power Lens
ami the top of the Stand, be careful to sec that the pin-point of
light from below is illuminating the part of the slide yon wish
to examine. Do not be disappointed if you do not get a clear
image at the first attempt. Try screwing the High Power
Objective up or down, making sure also that the Lamp is in a
directiy upright position ami
directly uoderneath the Pin
hoie Disc. Many High I’ower
Microscopes costing guineas
do not give better results, so
that it is worth a httle patience
to get things exactly right.

IMP0RTANT.—AH the parts
of the instrument should be
centred most carefuliy. The
position of the large Pinhole
Disc (45) is rnost important
and it should be moved until
the best position is obtained.
MODEL 26.--HIGH POWER
COMPOUND MICROSCOPE.
(With Reflector.)

Parts required
2 Screwed Ring Mounts (3)
1 Plain Ring Monnt (3a)
1 Optical Tuhe (4)
1 Lampholder (5)
1 I)istance Ring (8)
3 Split Rings (10)
2 3m. Screwed Rods (11)
1 im. Screwed Bolt (12)
2 fin. Screwed Boits (13)

1
Lens arrangemeiit f or

IvVodel 25 r 26.

Model 25.

Model 26.
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(1)
(2)
(5)

(12)
(13)
(14)
(15)
(24)

I
5 Terminai Nuts (14)

13 Hexagonal Nuts (15)
3 Plano-Convex Lenses (18)
i Focus Electric Bulb (24)
i Instrument Stand (38)
1 Tubular Mount (39)
1 Cap for Tubuiar Mount (40)
i High Power Objective (41)
i Cap for High Power Objective

(41a)
i Reflector (42)
2 Spring Clips (43)
1 Large Pinhoie Disc (45)
2 2in. Screwed Boits (46)

Model 26 is exactiy as Modei 23 but a Reflector (42) is used
instead of the Focus Lamp (24), the Reficetor being mountcd
as in Fig. 6, page 19.

MODEL 27.—HIGH POWER COMPOUND MICROSCOPE. (Im.
proved Model with Lamp.)

Parts required as for Modei 25, but the improved High Power
Objective (48) instead of the High Power Obiective (41) and
the improved Mount (4$a) mstead of the Mount (41a). Sec
Fig. 10, i). 22.

MODEL 28.--HIGH POWER COMPOUND MICROSCOPE. (Im
proved Model with Reflector.)

Model 2$ is exacti as Mcxiel 27 but with Reflector (42) instea’i
of the Lamp ami 1-lolder. The Reflector is mounted as in Fig.
6, page 19.

MODEL 29.—SHADOWSCOPE FOR DARK ROOM.

Parts required
i Opticai Box
i Lid for Optical Box
1 Lamp Holder
1 im. Screwed Bolt
2 iin. Screwed Boits
1 ‘I’erninai Nut
4 Hexagonai Nuts
i F’ocus Eiectric Buib

Construct as shown. To use the Shadowscope, piace an
opaque object in the bearn of iight. A smali object shouid be
piaced iiearer te the Shadowscope than a large one. Ali manner

of objects may be used. Figures such as animai heads- may be
cut from card or sheet mnetal. Mechanical toys rnay be shown
working, Japanese flowers expanding, insects, flowers, Ieaves, etc.,
may be shown in siihou
ette. Shadowscopes may
be used for examining
the form of screw
threads, projecting
geometrical figures, lines
of magnetic force. jets
or drops of water, etc.
Projections of moving
objects such as a work
ing model of a steani
engine are particularly
interesting.

Model 29 may be used
in the position shown te
project shadows on the
ceiling or it may be
turned 011 its side to
project shadows on the Model 29.
va11.

More information on Sladowscopes is given in the article,
Lxperimentai Optics No. 3, in the july issue of the Constr-umag,
page 82.
MODEL 30.- -DAYLIGHT SHADOWSCOPE. (Horizontal Projec

tion.)
Parts required :—

i Optical Box (i)
1 Laniphoider (5)
i 3m. Screwed Rod (11)
2 in. Screwed Boits (13)
1 Terminai Nut (14
4 Hexagonal Nuts (15
i Frosted Giass Screen (22)
i Focus F]ectric Buib (24)

Construct as shown with a Frosted Giass Screen (22) in the

back of the Opticai Box (1).
Model 30 is f or use with smali objects which are heid hetween

the Larnp and the iarge central hole of the Opticai Box so that
the image of the object is projected on the Frosted Giass Piate
at the back of the Box. Lace, paper cuttings, toy animals, smail
leaves, flowers, parts of a watch, etc., are suitabie objects.
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MODEL 31.—-SHADOWSCOPE FOR DARK ROOM. (Reflection
Type.)

Parts requirei :—

As for Modei 29 with
the addition of the parts
required for Modei 93.
Two of the Terminai
Nuts (14) and i-in.
Screwed Boits (13) xviii
not be reqnired.

Piace Model 29 so
that the large centrai
hoie of the Opticai Iiox
(1) is in the upper sur
face of the Box. Piace
Model 93, with the Mir
ror (20) reversed, so
that its Ring Mount (3a)
projects throngh the
hoie of the Box.

‘vVhen in use, the
Mirror (20) reflects the Model 31.

beam of hght hori
zontaiiy so that it may he throvn on a waii or screen.

Modei 93 may aiso be monnted above the ()ptical Box (1)

nsing un. Screwed Boits (12) and Hexagonal Nuts (15). In this
case the ohject may be piaced on the Opticai Box between it and
Model 29. This enahies hving objects such as minnows, water
beeties, pond hfe, etc., to be projected on a waH, instead of mi
the ceihng.

MODEL 32.—SHADOWSCOPE WITH CLASS STACE.

Parts required
1 Opticai Box
1 Lamphoider
2 3m. Screwed Rods
1 im. Screwed bit
2 4in., Screwed Boits
3 Terminai Nuts
10 Hexagonal Nnts
i (uiass Nate
1 Focus IJectric BuIh
1 Instrument Stand

Mount the Oitical Box (1
with the iarge centrai hoie down—
wards. to the Instrninent Stani
(3$) hv rneans of ho 3m.
Screwed Rods (11). Fig. 311,
page 16, wiiii heip yon to do this.
Mount the Focns Lamp (24) in
its Hoider (5) as shown in the
picture ami thread the free encis
of its xvires through the opposite
hoies of the Instrninent Stano
ready for attaching to the
iiatterv. i3iock np the smaii
holes of the Opticai Box with
-in. Screved Boits and Terminai
hght.

Instead of repiacing the (Dpticai Box Lid (2) use instead the
square (4iass Nate (21), through which the iight from
heiow wiil shine. This Giass Piate will serve as a con
venient “ stage “ on which to rest articies or ohjects which you
wish to view in silhonette on the ceiiing. Insects in a “ uve box,”
minnow’s or water beeties in a giass dish, and various other
iiving things of a snitabie size can thns he seen greatiy eniarged
on the ceiling affording endiess interest in the stndy of their
movements.

Model 30.

(1)
(5)

(il)
(12)
(13)
(14)
(15)
(21)
(24)
(38)

e

1
Model 32.

Nuts to preveut escape nt

ì
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MODEL 33.—DAYLIGHT SHADOWSCOPE. (Vertical Type.)

Build this exactly as Model 32, but use the Frosted Glass
Screen (22) instead of the Glass Plate. If now you hold the
objects to be projecteci between the Instrument Stand and the
Opticai Box and look (lawn on the Frosteci Screen, you will see
them projectecl thereon as silhouette “pictures.” For smafl
objects only.

MODEL 34.--PHOTO-SHADOWGRAPH.

Exactly as for I\’Iodel 32, with the addition of the following

i Lid for Optical Box
1 Plain Ring Mount
i Camera Cap

Builci up cxactiy as in Modei 33 above, but use the Frostcd
Giass Screen f or focussing, prior to taking the photograph of the
object you have piaced in position over the iight. Then, in a
dark roorn, put your photographic plate in piace of the Frosted
Glass Screen, slide the Optical Box Lid (2) firmlv into position
to make the box iight—tight, and switch on the Focus Lamp far
a few seconds to mak-e the exposure. Then switch off the lamp,
remove the negative and develop and fLx in the usual xva. Or
the Camera Ca1) (6) rnay be used to screen frorn the light and
rernoved far a fev seconcls to rnake the exposure.

Iinpnrtunt. (Ise of Cut Funi or Photopaphic Paper. Cut fihn
or photographic paper (3in .square), (the latter to take the image
direct without the use of a negative), mav be utilised instead of
glass negatives. In this case rest the Glass Piate (21) on the
ledges at the back of the Optical Box in order to provi(ie a flat
support for film or paper. Then replace the Optical Box Lid (2)
before taking the photograph. It is necessary to piace the
Frosted Glass Screen (22) on top of the film or paper to keep
it fiat.

MODEL 35.—SHADOWSCOPE FOR DARK ROOM. (Downward
Throw for Smail Objects.)

Parts required :—

i Optical Box
i Lid f or Optical Box
i Lampholder
2 3m. Screwed Rods
1 im. Screwed Bolt
i Terminai Nut

10 Hexagonai Nuts
i Focus Electric Bulb
i Instrurnent Stand

Mount the Optical Box (i) and the
Instrument Stand (38) exactly as in
Models 32, 33, and 34, but insteaci of
mounting the Lamp ili the sicie of the
Stand, mount it inside the Optical
Box as in Fig. 7, page 19. Then dose
the ud of the Optical Box, and you
vill have the light from the Iamp
shining downwards through the cen
tral hole of the Optical Box.

Piace a sheet of white paper or
white card on the table underneath
the Instrument Stand (38), amI pro
ject the silhouette image downwards
by placing the shde or other object
on top of the Instrument Stand.

MODEL 36.—PHOTO-SHADOWGRAPH.

Parts required :—

The same as far Model 35 with the addition of the following—
1 Ring Mount (3 or Sa)
1 Camera Cap (6)

Construct exactly as Model 35, but use a piece of photographic
paper instead of the white paper or card. The Camera Cap (6)
may be used on a Ring Mount (3) in the large central hoie of
the Optical Box, in order to rnake exposures.

Use in a dark room, exposing by means of a few seconds’
iliumination from the iamp in the Opticai Box, anci then
develop in the usual way.

MODEL 37.—CAMERA OBSCURA. (Toy Model.)
Parts required

i Opticai Box (1)
i Lid far Optical Box (2)
1 Ring Mount (3 or Sa)
i Split Ring
i in. Screwed Bolt
i Terminai Nut
i Bi-Convex Lens
i Piece of White Card (made

(15)
(24)
(38)

(2)
(3a)

(6)

Model 35.

(Downward-Throw.)

(1)
(2)
(5)

(11)
(12)
(14)

(10)
(13)
(14)
(17)

to instructions)
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First attach a Ring Mount (3) or (3a) to the iower smali hole
at the side of the Optical Box by means of a }in. Screwed Boit
anci a Terminai Nut as shown in the picture. Notice that this

brings the smali central
hoie of the Box directly
in the centre of the Ring
Mount. Now insert the
Bi-Convex Lens (17)
into the Ring Mount as
in F’ig. 1. p. 15, securing
with a Split Ring as
usual. Cut a piece of
white card the size of
the side-wail of the
Opticai Box and insert
into the Box so that it is
opposite the mounted
lens. The pictnre makes
this clear. Then shde on

Model 37
the Opticai Box Lid (2).
li you now hoid the iens

toxvards any weii-iighted object sudi as a tree, a buiiciing, a
window, etc., and look sideways at the white paper or card
Ihrough the large centrai hoie of the Box, you wiii see an image
projected on the white surface. Though this is a toy modei it
xveii iiiustrates the princilie of the Camera Obscura which pro
jects a focussed image through a smali aperture in an otherwise
dark room or hox.

MODEL 38.—PINHOLE CAMERA. (Box Type.)

Parts required

Construct Model 38 as shown. The smail Pinhoie Disc (9) is
ftxed in the Ring Mount (3 or 3a) by means of a Spht Ring (lo).

To take a photograph, piace the Frosted Screen (22) on the

CONSTRUMENTS OPTICAL OUTFITS

iedges at the back of
the Box and then
point the pinhoie to
wards a xveIl-iighted
window. You xviii
see the image of the
xvindow on the
Frosted Screen.
Mark the distance
from the xvindow at
which the image is of
suitabie size. Now
put the Camera Cap
(6) or (6a) over the
end of the Ring
Mount so as to screen
the pinhole, and re
move the Camera to a Modei 38.
dark room so that you
can substitute a photographic piate for the F’rosted Screen.
Shcie in the Lid of the Opticai Box (2) to make the camera
hght-tight anci take it back to the spot previousiy marked.
Remove the Camera Cap in order to make the exposure. Note
that a murh ionger exposure is needed with a pinhoie than with
a iens (a fuli minute or more) anci that the camera must not be
nioved untii after the cap is repiaced. There is no focussing
required with a pinhole, ami though such a camera is oniy a toy,
it is interesting to note that traffic or peopie may pass in front of
it during exposure without appearing on the photograph, xvhich
xviii oniv show stationarv ohjects, such as a buiid.ing.

j One may aiso ohserve erhpses of the sun or moon mi the

T Frosted Sci-ecu without injuring the eyes, or try other experi
ments both with the screen or photographicaiiy. Read the articie
on Pinhoie Photograph in the Juiv issue of the Construmag, p.
128.

MODEL 39.—PINHOLE CAMERA. (Midget Type.)

Parts required
2 Screweci Ring Mounts
2 Camera Caps
i Smail Pinhoie liisc
2 Spht Rings
2 in. Screvec1 Boits
2 Terminai Nuts

47

i Optical Box
1 Lid for Opticai Box
i Ring Mount
i Camera Cap
1 Smali Pinhoie Disc
i Spiit Ring
4 +in. Screwed Boits
4 Terminai Nuts
I Frosted Giass Piate

(i)
(2)

(3 or 3a)
(6) or (6a)

(9)
(10)
(13)
(14)
(22)

(3)
(6)
(9)

(10)
(13)
(14)
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1 Frosted Disc (26)
2 Tubuiar Mounts (39)
1 Cap for Tubular Mount (40)

Insert the smaIl Pinhole Disc (9) into a Tubular Mount (39)
securing with a Split Ring (10) as usual, Next fasten together
two Ring Mounts (3) back to bach anci screw on the Tubuiar

Model 39.

Mount ccntaining the Pinhole I)isc. On the other Ring Mount
screw on a Tubuiar Mount containing the Frosted Disc (26) for
focussing the image. Or the Frosted Dic may be inserted in the
Ring Mount itself as in Model 43. To give stabiiity and to pre
vent movement during expusnre Midget Type and Bntton-Hoie
Pictnre Cameras may he rnounted on the Instrnment Stand (38)
as shown here, the Ring Mounts beirig first affrxed, back to back,
to the Stand.

MODEL 40.—PINHOLE CAMERA FOR

TRANSPARENT OBJECTS.

Mount the Pinhoie Camera Modei 38, to the Instrument Stand
(38) by means of two 3m. Screwed Rods (11), exactly as in Modei
32, but having the Focus Lamp (24) mountecl through the Iower
smali hoie at the side of the stand instead of the centrai one.
Smail opaque objects, transparencies or siides, niay tiien be seen
on the Frosted Giass Screen (22) piaced on top of this modei,
and afterwards photographed by means of the eiectric iight
beiow them.

MODEL 41.—LENS CAMERA. (Short Range. Box Type.)
Parts requireci

Model 41 is con
structed as Modei 38,
but a Bi-Convex
Lens (17) is substi
tnted [or the Smail
Pinhoie Disc (9). A
Stop for the Lens
(37a) or (45) is fìxed
on the side of the
Ring Monnt (3) not
occupied by the Lens.
The Lehs rnay be
fixed in either of two
positions. Model 41.

To take a photograph proceed as foiiows. Piace the Frosted
Giass Screen (22) in the bach of the Opticai Box (1). Piace
the Camera w-ith the Camera Cap removed at a suitahie distance
from the object. This xviii be ahout seventeen inches and
twenty-one inches for the onter anci inner positions of the Lens
(sec p. 17). The image on the Frosted Glass Screen shouici now
be clear, and by moving the Camera may be brought into a suitable
position. Mark the position of the Camera and then reinove it
to a dark room ami ioad with a 3in. x 3in. photographic plate.
The sensitive side of the plate should touch the iedges at the back

4

i
*

Method of mounting
Model 39.

‘I

i

1 Cpticai I3ox
1 Lid for Optical Box
i Screwed Ring Mount
1 Camera Cap
1 Split Ring
4 i-in. Screwed Boits
4 Terminai Nuts
1 Bi-Convex Lens
i Frosted Giass Screen
i Stop for Lens (37a),

(1)
(2)
(3)
(6)

(10)
(13)
(14)
(17)
(22)

(44) or (45)

Parts required :—

i Optical Box
i Ring Mount
1 Lamphoider
1 Smail Pinhoie Disc
1 Spht Ring
2 3m. Screwed Rods
1 Im. Screwed Bolt
2 in. Screwed Boits
3 Terminai Nuts
10 Hexagonai Nuts
i Frosted Glass Piate
1 Focus Eiectric Buib
1 Iustrument Stand

4
i(i)

(3 or 3a)
(5)(9)!

(10)
(11)
(12)
(13)
(14)
(15)
(22)
(24)
(38)

Modei 40.
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of the Optical Box. Slide the Lid of the Opticai Box intd
piace anci cover the Ring Mount (3) with the Camera Cap (6).
The Camera Cap should be capable of easy removai. Repiace
the Camera in position in front of the object and expose, deveiop,
etc., in the ordinary way.

For further information sec the Photographic Articles in the
Construmag, especiaily “The Lens Camera,” p. 149, August,
1933. Another article on “ Photographv xvith a Box Camera
appeared on p. 4 of the Constriemag, Februarv, 1933.

MODEL 42.—LENS CAMERA. (Long Range Box Type.) Sec p. 17.
Parts requireci as for Modei 41. ami in addition

i Plain Ring Mount (Sa)
Model 42 is similar to Modei 41, but the Screwed Ring Mount

(3) is fixed inside the Optical Box (1) and the Plain Ring Mount
(Sa) is fixed outside the Opticai Box. There are two positions
in which the Bi-Convex Lens (17) niay be fixed in the Screwed
Ring Mount (3). The innermost Lens position is for very (iiStaflt
objects. The other position is for objects at a distance of about
fifty-six inches.

For taking a photograph use the same method as described
under Modei 41, but the distance of the Camera from the object
need not be so exact as f or Model 41, providing the distance
exceeds six feet.

MODEL 43.—BUTTON-HOLE PICTURE CAMERA.

Parts required :—

2 Screwed Ring
Moun ts

2 Camera Caps
2 Spiit Rings
2 in. Screwed Bolts
2 Hexagonal Nuts
1 Plano-Convex

Lens (18)
i Frosted Disc (26)
2 Tubiiar Mounts (39)
2 Caps f or Tubular

Mounts (40)
i Lens Stop (44) or (37a)

First piace a Lens Stop (44) into a Tubuiar Mount Cap (40).
Then insert a Plano-Convex Lens (18) with the curved side
inwards and secure with a Spiit Ring (10). Put the Caiyiera

Cap (6) on to the Tubuiar Mount (39) and screw to the Ring
Mount as shown. Modei 43 may be mounted to the Instrument
Stami as in Modei 39 and use the back Ring Mount (3) to
contain the Frosted Disc upon which you cati ftcus the image.
A second Tubuiar Mount and Cap must then be affixed to the
back Ring Mount as shown in Modei 39. Read the articie on

The Midget Camera” in the Construmag, September, 1933.
Sec aiso Mociei 97.

MODEL 44..—BUTTON-HOLE PICTURE

Parts required :—

2 Screwed Ring Mounts (3)
2 Camera Caps (6)
2 Spiit Rings . (10)
2 . 4in.’Screwed Boits (13)
2 IlexagonaI Nuts (15)
2 Plauo-Convex Lenses (18)
1 Frosted Disc (26)
i Lens Stop (37a)
1 Instrument Stand (3$)
2 Tubuiar Mounts (39)
2 Caps for Tubular Mounts (40)

Buiid up Modei 44 in the same way as Modei 43, but mount
a secomi Piano-Convex Lens (18) in the Ring Mount (3) to
which the Tubuiar Mount (39) is attached carrving a Lens in
the Tubuiar Mount Cap (40).
MODEL 45.—MICRO-REDUCING CAMERA.

Parts required :—

(41a)
Attach Ring Mounts (3), one above and one beiow, to the In

strument Stand (38) as shown, ami screw un to the top one the
High Power Objective (41) inserted into its Mount (41a), Lens
inwarcis. The (Dbjective shouki be screwed wefl down. Now

r.

CAMERA. (2 Lens Type.)

‘4

.38

30
(6)

(10)
(13)
(15)

Model 44.

i

4

Model 43.

2 Screwed Ring Mounts
i Spht Ring
2 -in. Screwed Boits
2 Terminai Nuts
i Frosted Disc
i Instrument Stand
1 Tubuiar Mount
1 Cap for Tubuiar Mount
i High Power ()bjective
1 Mount for High Power

(3)
(10)
(13)
(14)
.(26)
(38)
(39)
(40)
(41)

()bjective
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insert the Frosted Disc (26) into the lower Ring Mount and
secure by means of a Split Ring (10). Then screw on to the

41
lower Ring Mount a

V Tubular Mount (39)
with its Cap (40),

, .zI4 anci t1e camera is
- ready for focussing.

This is a highly
S9 3 interesting and n()vcl

1-in I f mera nice

4 = it recluces portraits,
objects, etc., to a
very tiny size so that

-

•--- 38 -- t. i i
—- tue pnotos nave to ue

viewecl through a
—

be contained on one

Model 45 page of an album.

MODEL 46.—MICRO-REDUCLNG CAMERA. (For Photo Negatives.)

Parts required
i Optical Box (1)
i Lid for Optical Box (2)
2 Screwed Ring Mounts (3)
i Camera Cap (6)
i Split Ring (10)
2 3m. Screwed Rods (il)
2 in. Screwed Bolts (13)
8 Terminal Nuts (14)
2 Hexagonal Nuts (15)
i Frosted Jiisc (26)
1 Instrument Stand (38)
i High Power ()bjective (41)
i Mount for High Power Objective

(41a)

This is another new and ingenious forin of camera for making
tiny photo—priits (ahout an eighth of an inch in cliameter) from
negatives. The negative is to be placed on the Iedges at the
top of the Optical Box (i) under the Slide Lid (2) and then
exposed directly under an electric Iight. The construction of this
moclel can be clearly seen from the picture. The High Power

Objective (41) is screwed to the upper of the txvoRing Mounts
(3) just as in Model 45, and the lower Ring Mount contains the
Frosted Disc (26) and accommodates the Camera Cap (6). The
distance of the High Power Objective from the ()ptical Box
must be as in the picture, regulated by the nuinber of turns of the
nuts on the 3m. Screwed Bolts which are used for mounting.

A Frosteci Disc (26) is inserted into the lower Ring Mount (3)
and with the negative in position on the ledges of the Optical Box
(1), a reduced image of the negative will be seen projected on
the Frosted Disc 26). To observe the image, the instrument
may be held horizo lly. with the negative facing a light. Focus
by screwing the High Power Objective (41) until the image
bécomes clear. Then in p1ac of the Frosted Disc (26) insert a
Construrnent3 Photographic Disc and piace the Camera Cap (6)
iii position. The instrurnent should now be placed in such a
position that a Iight fails directly on the negative. The exposure
may best be made by illuminating the negative for a secoud or
two accordmg to the densitv of the negative.

Model 46.

MODEL 47.—PHOTO COPIER AND ENLARGER.

Parts required : —
i Optical Box
i Lid f or Optical Box

‘i I

4
Model 47.

(i)
(2)
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This Modei is best constructeci in two sections. First attach a
Ring Mount (3) to the Opticai Box, using 1in. Screwed Boits
(13), ieaving the free ends projecting. Screw on two extra
Hexagonai Nuts (15) for about two-thirds of the way down

• the Screwed Boits as shown. Take a Tubuiar Mount (39) and
insert first a Lens Stop (44) and then a Piano-Convex Lens
(18). The curved side of the Lens must be uppermost. Secure
with a Spiit Ring (10) ami then screw the Tubuiar Mount on
to the Ring Mount. Stop UI) the two side hoies of the Opticai
Box with twa 1in. Screxved lìoits (13) and Terminai Nuts. The
upper part of the pictnre shows this assemhix- ready far mounting.

For the iower part, mount the Focus Lamp (24) flnsh with the
side of the Instrument Statici as shown.

This is far the pcirpase of iiiuminating the ohject tu he photo—
graphed. Now insert the free ends of the Screwed Boits into
the corresponding hales of the Instrnment stand anci secure from
heiow the Stand hy means of twa Terminai Nuts (14). You
xviii thns see that the Tnhniar Monnt projects (iownwarcis
through the iarge centre hoie of the Instrmnent Statici, readv to
take the Camera Cap (6).

To use the Copier piace it un a flat surface. Piace the object
to be photographed immeciiateiy uncier the Lens attach the hare
ends of the Lanip wires of the Battery to give the necessary
iflumination. Remove the Lid of the Opticai Box anci pnt the
Frosted Giass Screen (22) in its piace, frosted side ciownwarcis.
You wili then sec a ciear image of the ohject below. Focus by
screwing the Tubuiar Mount up and down nntii the image is at
its ciearest, and then photograph in the usnai way. Pictures from
books, coins, medais, signatnres, fingerprints, postage stamps,
llowers, grasses, iaciies’ watches, butterflies anci afl manner of
flat Qr flattish objects can be photographecl hy means of this Mode!.

When the Frosted Piate (22) has h’een substituteci by a photo

graph piate and the Lid of the Opticai Ilox piaced in position, the

cxposure is macie by connecting np the Lamp to the Battery far

the necessary intervai.

MODEL. 48.—ELECTRIC LAMP PHOTO PRINTER.

Parts required :—

Construct exactly
as Mociel 30, hut piace
a Ring Mount (3) or
(3a) aver the iarge
centrai baie of the
()pticai Box (1) in
order to hald the
Camera Cap (6) or
(6a). The twa smali
sicie holes of the
Opticai Box shonid be
stopped up with in.
Screwed Boits in
order tu make the O
tical Box hght-tìght.

Take into a dark —

room and piace the Mo(lei 48.

negative on the ieclges
at the back of the Box with the ftim side uppermost, and piace a

sheet of photographic printing out paper face ciownwards on

the negative, anci then the Glass Plate (21) to keep the paper

flat. Repiace the Opticai Box Lici (2). Now piace the Camera

Cap on the Ring Mount. To make the exposure ccmnect the

Lamp xvires tu the Battery, and then remove the Camera Cap far

a few seconds according to the density of the negative, and

deveiop and fix in the usuai manner.

MODEL 49.—ELECTRIC LAMP PHOTO PRINTER.
Type.)

Parts required
1 Opticai Box
1 Lid far Opticai Box

1 Ring Mount
1 Lampholder
1 Camera Cap
1 Spht Ring
5 4in. Screwed Bolts
3 Terminai Nuts
4 Hexagonai Nuts
i Piano-Convex Lens
1 Frosted Glass Screen
i Focus Lamp
1 Instrument Stand
1 Tubuiar Mount
1 Lens Stop

(3 or 3a)
(5)

(6 or 6a)
(10)
(13)
(14)
(15)
(18)
(22)
(24)
(38)
(39)

(-14 or 37a)

As for Modei 30, with the adchtion

1 Ring Mount
1 Camera Cap
3 iin. Screwed Boits
3 Terminai Nuts

I
of the foiiowing

(3 or 3a)
(6 or 6a)

(13)
(14)

(Improved

(1)
(2)
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(3 or 3a)
(5)

(6 or 6a)
(12)
(13)
(14)

(15)
(21)
(24)
(38)

This Model is similar
to Modei 48, but the
Optical Box (1) is
attached to the Instru
ment Stand (38) as
showri in the diagram.
The in. Screwed Boits
(13) which secure the
Ring Mount (3 or 3a)
are also employed to hold
the ()pticai Box (1) to
the Instrument Stand
(38). Mount the Focus
Lamp (24) as shown,
centraily beiow the Lens
aperture. Expose as
before by removing the
Camera Cap (6 or 6a)
after having connected
up the Lamp to the
Battery.

Parts required
1
1
1
i
i
3
3
3
6
3
1
i
i

Optical Box
Lid for Optical Box
Screwed Ring Mount
Plain Ring Mount

Lamp Holder
Spiit Rillg3
un. Screwed Holts
Terminai Nuts
Hexagonai Nuts
Plano-ConveX Lenses
Bi-Convex Eiectric 1iulb
Tubular Mount
Cap for Tubuiar Mount

(1)
(2)
(3)

(3a)
(5)

(10)
(12)
(14)
(15)
(1$)
(25)
(39)
(40)

INSTRUCTION EOOK FOR

1 Plain Ring Mount
i Lamp Hoider
1 Camera Cap
i un. Screwed Boit
4 in. Screwed Boits
5 Terminai Nuts
2 Hexagonai Nuts
1 Giass Plate
1 Focus Eiectric Buib
1 Instrurnent Stand

MODEL 51.—MAGIC LANTERN.

a

Modei 49.

MODEL 50.—RED LAMP FOR DARK ROOM.

Construct exactly as Model 2, but instead of the Lens in the
Ring Mount, insert the Red Transparent Disc (27).

Note that it may be advisabie to use two or more of these
discs to reduce the intensity of the light, especiaily when using
very rapid piates.

Model 51.

Fix a Ring J\/[ount (3) inside the (Dptical Box (i) using liti.

Screwed Bolts (12) so that the free ends project outwards ready

for taking the upper rnounting. Insert into the Ring Mount a
Piano-Convex Lens (18) with the curved side of the Lens
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towards the inside of the Box. This acts as a condenser. Now
mount the Bi-Convex Lamp (25) in its Lainpholder in the central
hole at the side of the Opticai Box so that the Lamp is (iirectiy
underneath and exactiy central with the Lens. Thread the free
ends of the wires throngh the remaining hoie ready for attaching
to the Battery. Now lix a Ring Monnt to the f ree ends of the
projecting Screwed Iiolts at the distance shown and insert into it
a Plano-Convex Lens (curved side upwards). Piace a third
Piano-Convex Lens (curved side clownwards) in the Tubuiar
Mount (39) separated from the Lens already there by a Distance
Ring (8). (Sec diagram.) Piace the Tubular Mount Cap (40)
over the Tuhuiar Monnt ami screw un tu the upper Ring Monnt
as shown in the picture.

Attach Lamp wires to the Battery by means of the Jiattery
Chps (7) and project the hght un to a wali or screen in a dark
ruum. Sec that the patch of hght is pruperly circniar and equaH
ifluminated. Tf it is not this means that the Lamp is not properiy
centrai. Toy strip rnagic iantern slides, micruscupic shdes, toy
films, and many uther suitable snhjects rnav be projectcd by this
Mudel by holding them between the upper Ring Mount and the
large centrai hule of the Optical Bux. To secure the sharpest
pussible image, focns hy screwing the Tuhular Mount UI) or down.
An endless amunnt of entertainment and experiment is provided
by this Model.

MODEL 52.—-DAYLICHT MAC{C LANTERN. (Type A.)

Parts reLcnired
1. Opticai I3ox
1 Screwed Ring )Vlount
1 Plain Ring Monnt

1 Lampholder
3 Split Rings
2 3m. Screwed Rods
1 im. Screwed Bolt
2 }in. Screwed Buits
7 Terminal Nnts
6 Hexagonai Nnts
3 Piano-Convex Lenses
1 Frosted Glass Screen
i Bi-Convex Plectric Bulh
1 Instrument Stand
i Tnhular ]Vlount
i Cap for Tuhuiar Mount

Fix a Ring Mount (3) tu the Opticai Bux using 3m. Screwed
Rods (li) instead of the 4in . Screwed Bults, leaving the free
ends of the ruds prujecting outwards ready for mounting the
Opticai Bux to the Instrument Stand (38). PIace one Piano
Cunvex Lens into the Ring Munnt with the curvea side upwards,
and another lianu-Convex Lens intu the Tubular Muunt Cap

(‘0) with the curved side duwnwards.
Secnrc the Lenses hy means of Spiit
Rings (10), pnsh the Cap un to the
Mount ami screw un toj the Ring
Mount, (Sec Modei 80.) Fur the
lower part of this Mudel fix a Ring
Motmt (3a) tu the under side of the
large centrai hule uf the Instrument
Stand (3$) and insert intu it anuther.
Plano-Convex Lens with the curved
side npwards, i.e., the flat side tuwards
the Lamp. Muunt the Bi-Cunvex
Lamp (25) as shuwn, anci then lix the
Instrument Stand tu the Optical Box
hy means of the free ends uf the
Screwecl Bolts, secnring firmly with
nuts. Focus by sliding the Tubular
Mount Cap up or down. Tu obtain a
rather larger magnification when
viewing smali ubjects, mount the
Optical Box a httle cioser tu the

iodeI 52. Instrument Stand and tise the Lens
positions as in Model 51.

Use the same kinds of snbjects as for the Magic Lantern,
placing the slides, etc., un tup of the Instrument Stand and
prujecting the image upxvards su that it appears un the Frusted
Glass Screen (22) which you willl piace un the iedges uf the
Optical Bux with the Optical iiox Lid removed. Fucus nntil the
image is sharpest hy screwing the Tnhuiar Mount up or duwn.
lVIany intcresting deniunstratiuns may be given with this “ Day—
light “ type which, of course, gives even better results in a dark
ruum.

MODEL 53.—DAYLLGHT MAGIC LANTERN. (Type B.)

Parts reqnired :—

1 Opticai Bux
i Screwed Ring Monnt
1 Plain Ring Muunt

a

i(1)
(3)

(3a)
(5)

(10)
(li)
(12)
(13)
(14)
(15)
(18)
(22)
(25)
(38)
(39)
(40)

(1)
(3)

(3a)



60 INSTRUCTION 1300K FOR CONSTRUMENTS OPTICAL OUTFITS 61

I Larnpholder
3 Split Rings
2 3m. Screwed Rods
3 im. Screweci Boits
2 4-in. Screweci Boits
9 Terminai Nuts
10 Hexagonal Nuts
3 Piano-Convex Lenses
1 Frosted c;iass Screen
i Bi-Convex Electric Buib
1 Instrutrient Stand
i Tubuiar Mount
i Cap for Tnhniar iV[ount

Construct the lower haif of this
Model as i\iodei 52 including the
Piano—Convex Lens inserted in the
iower end of the Ring Mount, with
the flat face of the Lens towards the
Lamp. Before rnounting the Opticai
Box on the free ends of the 3m. Rods
Lx a {ing Monnt (3) with Tubuiar
Mount (39) attacheci in the position
shown in the drawing—that is, mid

Model 53. wav hetxveen the Instrument Stanci
(3$) ami the Opticai Box (i). It wiii

he noticeci in this Modei that the Ring Mount is not attached to the
Optical Box directiy but by the 3m. Rods. The Lenses are arranged
as foiiovs—one Piano-Convex (18) is inserted into the Ring
Mount, eurved side upwards. The other Piano-Convex is piaced
in the Tubuiar Mount with the cnrved side downwards. The
Lenses are arranged with their curved surfaces facing one another.

Use the Model as No. 52. It wiii be interesting to make a
comparison between Modeis 52 and 53 and note which of them
gives better resuits.

MODEL 54.—LOW POWER PROJECTION MICROSCOPE.

Parts required :—

i Opticai Box
i Screwed Ring i’vIount
1 Plain Ring Mount
i Lamplioider
i Distance Ring
2 Spiit Rings
2 3m. Screweci Rods
i un. Screwed Boit
2 4in. Screwed Boits
9 Terminai Nuts
10 He?cagonai Nuts
2 Piano-Convex Lenses
1 Frosted Giass Screen
i Bi-Convex Liectric Bnib
i Frosted Disc
i Instrnment Stanci
i Tnhuiar Mount
1 Cap f or Tnhuiar IVIonnt
2 2in. Screwed Boits

Construct this I\iodei as fohoxvs :—the centrai Ring Mount (3)

is fixed to the Instrument Stand (3$) by means of two 2in.

Screwed Boits (46) and the necessary Nuts. The ()ptical Box

(1) mounted ahove the Ring Monnt by two 3m. Serewed Rods

(il). In the Tubniar Mount piace a Distance Ring (8) and

then insert a Piano-Convex Lens (1$) with the curved side

downwards. In the Ring Mount attached to the nnderside of

the Instrument Stanci piace another Piano-Convex Lens and

secnre with a Spiit Ring.

Ensure that the Lamp is fixed centraIiy with the aperture in

the Instrument Stand, and that the Modei is adjusted to stand

verticaiiy.

Piace the object to he viewed on a Giass Shde aeross the

aperture in the Instrument Stand anci iight the Lamp. Foeus the

image on the Frosted Giass Screen (22).

When viewing ohjects which are thin and very transparent it

viiii be found advisabie to piace a Frosted Dise (26) in the Ring

Mount beiow the Instrument Stand.

(5)
(10)
(li)
(12)
(13)
(14)
(15)
(1$)
(22)
(25)
(3$)
(39)
(40)

(1)
(3)

(3a)
(5)
(8)

(10)
(il)
(12)
(13)
(14)
(15)
(18)
(22)
(25)
(26)
(3$)
(39)
(40)
(46)Lens arrangement for

Model 53. Model 54.
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1 Opticai Box
2 Screwed Ring Mounts
1 Plain Ring Mount
i Lamphoider
1 Distance Ring
3 Spiit Rings
2 3m. Screxved Rods
i un. Screxved Iloit
2 }in. Screxved Boits
7 Terminai Nuts
16 Hexagonai Nuts
3 Piano-Convex Lenses
i F’rosted Giass Screen
i Bi-Convex Eiectric Bnib
1 Tnstrument Stanci
2 Tubniar Mounts
2 Caps f or Tnbuiar

Mounts (40)
2 2in. Screwed Boits (46)

When constructing this Modei
it wiii be heipfni to refer to
Modei 54. In this case, however,
3m. Screwed Rods (11) are
attached to the Instrnment Stand
and the upper Ring Mount (3)
is secnred to the Opticai Box (i)
by two 2in. Screwed Boits (46)

instead of the other way round as in the previous Modei. A
Piano-Convex Lens is inserted into the Tubniar Monnt Cap and
another Piano-Convex Lens into the Tubuiar Mount, the cnrveci
faces of the Lenses being arranged to face one another. It xviii
he best to screw on the Tuhuiar Mount and Cap to the iower
Ring Monnt before the upper Plain Ring Mount (3a) is piaced
in position, as the avaiable space is smaiL To the nnderside of
the Instrnment Stanci (38) fix a Ring Mount and to this attach a
Tubuiar Mount to which has heen fitted a Piano-Convex Lens
with the curveci sicie facing downwards.

To secure greater magnification the position of the Lenses niay
he aitered in the foiiowing xvay. The Lens in the centrai Tubuiar
Mount is lowered into the Ring Mount and the Lens in the
Tubuiar Monnt Cap is piaced on a Distance Ring in the Tubuiar
Mount.

Read the articie on “ Micro-PhOtOgraPh in the Home,” p. 15

of the Febrnary issue of the Construmag.
To use, piace the microscope siide, or other oh] ect to he viewed,

between the Instrnment Stand and the ioxver Ring Monnt, hght

the iamp, and focus on to the Frosted Giass Screen (22) which

yon can rest on the iedges at the top of the Opticai Box. Insects’

iegs, all kinds of smail objects mounted between Giass Siides

(23), and inany other smail objects may be seeneniarged in a

circie of hght on the Frosted Screen, which shouid be piaced

frosted side downxvards.

MODEL 56.—HICII POWER PROJECTION MICROSCOPE.

Parts required
i Opticai Box (1)

2 Scrwed Ring Mounts (3)

1 Lamphoider (5)

i Distance Ring (8)

i Spht Ring (10)

2 3m. Screwed Rods (11)

2 2in. Screwed Boits (46)

i un. Screwed Boit (12)

2 iin. Screwed Boits (13)

9 Terminai Nuts (14)
10 Hexagonai Nuts (15’)

2 Piano-Convex Lenses (1$)

1 Frosted Giass Screen (22)

i 13i-Convex Eiectric Bulb (25)

i Instrument Stand (3$)
i Tubular Mount (39)
i Cap for Tuhuiar Monnt (40)
i High Power Oh] ective (41)
i Mount for High Power

Ohjective (41a)
Constrnct Model 56 as shown.

A Ring Mount (3) is fixed to
the under side of the Instrument
Stand (3$). To this Ring
Monnt screxv a Tnhuiar I’vionnt
contamnmng two Piano-Convex
Lenses (i$) separated hy a Dis
tance Ring (8) and fixed !iy a
Spht Ring (iO). This arrangement acts as a Condenser and

focnsses the light from the Bi-Convex Riectric Bnib (25) on the

object under observation. The Lamp shouid he adjusted car

fnHy into a positiun which gives the best resplts,

MODEL 55.—MEDIUM POWER PROJECTION MICROSCOPE.

Parts reqoired

(i)
(3)

(3a)
(5)
(8)

(10)
(li)
(12)
(13)
(14)
(iS)
(i8)
(22)
(25)
(3$)
(39)

i I

Model 56.
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This instrument is usefui for projecting images of verv smail
objects such as cheese mites, polien, etc., which cari iiardly be
seen with the naked eye. F’ocus the images until they become
sharp by screwing the High Power Objective up or down.

MODEL 57.—HIGH POWER PROJECTION MICROSCOPE. (Dark
Room Tvpe.)

Parts required :—

i Opticai Box (1)
2 Screwed Ring l\iounts (3)
i Lampholder (5)
i Distance Ring (8)
1 Split Ring (10)
3 im. Screwed Bolts (12)
3 TerminaI Nuts (14)
6 . Hexagonal Nuts (15)
2 Plano-Convex Lenses (18)
i Bi-Convex Electric Bulb (25)
i Tubular Mount (39)
i Cap for Tubular Mount (40)
1 High Power Objective (41)
1 Mount for High Power ()hjective

(41a)
2 Spring Clips (43)

To construct this Model take the (.)pticai Box (1) ami hy means
of two un. Screwed Bolts (12) attach a Ring Mount (3) to the
inside below the aperture, securing with tvo Hexagonal Nuts
(15) on the outside. Cn the outside of the Box a second Ring
Mount (3) is attachccl 1w means of I-Iexagoual Nuts (15) as
shown. Now fix the Hgh Power ( )bjective ami Mount (41) and
(41a) to the upper Ring Mount as shown.

The Ring Mount which is inside the box accommodates a two
lens Condenser, constructed as described for Model 56. This
Condenser, when screwed to the Ring Mount in the Optical Box,
comes just over the Lamp an(1 the Lampholder should be
inounted in the 1over hole. Far this Model use the Bi—Convex
BuJb (24).

-

This is for minute microscopic objects oniy, such as mites,
mosquitos, botanical sections, etc. }-iold the slide between the
High Power Lens and the top of the Opticai Box, or secure by
rneans of the Spring Clips (43), ami project on to a white screen
or sheet of white card in a dark room. Be sure to see that the

Lamp is exactly
central to the
C o ri ci e n s e r
above it, and
focus hy screw
ing the High
Pover Objec
tive up or down
until the image
is at its cleareSt
in the circle of
light. A screen
distance of two
to four feet is
suitable.

MODEL s.—LOW POWER pi-IOTO MICROSCOPE.

Pacts requireci as for Model 54.

Construct as Model 54, hut after focussing on the Frosted Glass

Screen (22), substitute a Construlneflts PhotugraPliC Plate or

Paper.
NOTE --in this and the next two Models (59 and 60), you may

use the Camera Cap (6a) ifter fixìng a Plain Ring Mount (3a)

to the under side of the Optical Box (1) to accommodate it.

MODEL 59._MEDiUM POWER PHOTO MICROSCOPE.

Parts required as far Moclel 55.

The construCtion of this Modei is exactly the same as that of

Model 55, but it is used far photograPhC purposes.

Piace the specimen that you wish to photograph on a slide and

secure with the Spring Clips (43). Focus unti1 a sharp image

is obtained. The Model iS then removeci to a clark room, anci

a photograPhic piate is substituted far the Frosted Glass Plate

(22). The Optical BOX Lid (2) shoukl dien be placed in position

above the photographic plate. The exposure is then made by

connectiflg up the lamp f or a few seconds, the time depending on

the density of the subcct under examination.

CONSTRUMENTS OPTCAL

714
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Model 7.
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MODEL 60.—HIGH POWER PHOTO MICROSCOPE.
Parts required as for Model 56.
This Model is identical with Moclel 56, and for the pùrpos

of taking photographs is operated exactly as described for Model
59, a photographjc plate being substitutecl for the Frosted Glass
Screen after focussing.

Read the article mi “ Photornicrographv” on p. 64, of the
Construmaq Mav, 1933.

MODELS GiÀ and 61B.—.HAND KALEIDOSCOPES
Parts required :—

2 Ring Mounts (3) or (3a)
i Optical Tube (4)
2 Split Rings (10)
2 3in. Screwed Rods (11)
8 Hexagonal Nuts (15)
i Lens (17) or (18)
3 Strip Mirrors (19)
2 Rubber Bands (37)

Take the Strip Mirrors (19) and piace them in the form of
a triangie and secure with Rubber Bands (37) as shown at “A.”
Note that the Mirror surfaces should alI face inwards. Tnsert the
triangie of Mirrors in the Optical Tube (4) as at “B.” Fix
the Lens Stop (37a) in one of the Ring Mounts (3a) with a
Split Ring (10) (this is the eve-piece). Motmt the Optical Tube
(4), complete with MiTrors, between the two Ring Mounts as
described and illustrated in Fig. 5 A, 11, C.

The Hand Kaleidoscope may be used to view all manner of
smail objects either black and white or coloured. Piace the
objects where they are ve1i illunhinated from above and look
at thetn through the Kaleidoscope. iViove either the objects or
the Kaleidoscope or revolve the Optical Tube and observe the

CONSTRUMENTS OPTICAL OÙTFITS 67

effects obtained. Suitable objects for examination are—black

threads on a white background, or white or coloured threads

on a black background, match sticks, wire, wool, sweet

wrappings, tinsel, coloured inks on blotting paper, etc.

MODELS 62A, 62B and 62C.—MAGNIFYING KALEIDOSCOPE.

Models 61A and 61B may be converted into Models 62A and

6213 by fixing a Bi-Convex Lens (17) with a Split Ring (10) in

the opposite end of the Model from the Stop. View through

the end containing the Lens.
To build Model 62C lix a Piano-Convex Lens (18) with a

Spiit Ring (10) in the opposite end to the Stop of Models 61A

or 61B ,(37a) and view through the Stop.

MODEL 63.—ILLUMINATED KALEIDOSCOPE. (Box Type with
Lamp.)

Parts required
1 Optical Box
i Lid for Opticai Box
i Screwed Ring Mount
1 Plain Ring Mount
1 Lamp Hoider
i Spiit Ring
3 im. Screwed Bolts
2 Terminai Nuts
4 Hexàgonal Nuts
i Bi-Convex Lens
i Plano-Convex Lens
1 Bi-Convex Buib
i un. Frosted Disc

Attach any of the Models 61 or 62 to the Optical Box (1)

with Lid (2) in the same way as it is attached to the Instrument

Stand (38) in Model 64. The distance of the Kaleidoscope from

the Stand shouid be adjusted to give the best effect. An Electric

Bulb (25) is fitted to the Opticai Box (1) as in Fig. 7, p. 19.

A Frosted Disc (26) may be rnounted in a Ring Mount (3a)

below the iarge centrai hoie of the Optical Box (1) to prevent

giare.

MODEL 64.—ILLUMINATED KALEIDOSCOPE. (Stand Type.)

Parts required as for Model 63, but the Instrument Stand

(38) instead of the Optical Box (1).

Buiid as Model 63 but use the Instrument Stand (38) instead

of the Optical Box (1).

(1)
(2)
(3)

(3a)
(5)

(10)
(12)
(14)
(15)
(17)
(18)
(25)
(26)

Mirrors for Modeis 61A ami 61B. Modei 62A
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MODELS 66A and 66B.—REFLECTION KALEIDOSCOpE
Type.)

Parts required —

As for Modei 63 together with
2 im. Screwed Bolts
i fin. Screwed Bolt
3 Terminai Nuts
i Square Mirror

Buiid Modei 66A or 66B exactiy as Model 63 but fit twoun Screwed Bolts (12) and one 4in. Screwed Bolt (13’) tu the
top Ring Mount to form a Mirror Holder. (See diagram.)
Piace the Square Mirror (20) on the holder and adjust its
position ;vith the upper Terminai Nuts (14’) of the Mirror
11o1 c1r.

Piace the object in its usuai position under the Kaleidoscope
ami iook into the Mirror with the eve dose to it. You wilI
then sec a retìected image Lv looking into the horizontai reflection
of the Opticai Tube.

MODELS 67A anci 67B.—REFLECTION KALEIDOSCOPE. (Projec
tion Type.)

iiuid as Models 66A or 66B but fix a Bi-Convex Lens (17)
in the upper Ring Mount (3) tu act as an eve—piece, and a
Piano-Convex Lcns (18) in the lower Ring Mount (3) at the
bottom of the Ipticai Tube (4) with its curveci side (iownwards.
The ienses are lixed Lv means of Split Rings (10’).

Use Modei 67A or 67B in a dark room. Hoid a sheet of
white paper or card from 15 inches to 18 inches from the Mirror
and the Kaleidoscopic image vi1i appear un it. Move tue
paper backwards or forwards imtii the most distinct image is
ohtained. By turning the Optical Ttibe (4) or by moving the
siides or other subjects to and fro, voti can create an ever
changin dip1ay of patterns and designs.

MODELS 68A and 68B.—REFLECTION KALEIDOSCOPE. (Projec
tion Type.)

Substitute a Piano-Convex Lens (18) for the Bi-Convex Lens
17) in Modei (‘)7À or 67B.
lJse these Modeis in the same wav as Moclcls 67A or 67B but

hoid the white paper or card at a clistance of about 4 inches
from the Mirror (20).

MODELS 69A and 69B.—HAND MICRO-KALEIDOSCOPE.

Construct exactly as Modei 62A or 6211 but fix a Piano-Convex
Lens (18) in the Ring Mount (3) not already occupied by the
fli-Convex Lens (17). lise a Spiit Ring (10) tu fix the 1_ens.

[Ioid the 1\1 miei very dose tu the ohj ect tu Le viewed (about
1 inch frum it) taking care tu have the object in a good light.
i Toici transparent or semi—transparent objects up to the iight.
Trv the effcct of using either cml of the Kaieidoscopc as the
eye-piece.

MODEL 70.—-MICRO-KALEIDOSCOPE. (Stand Type.)

Mount Modei 69 un an Tnstrument Stand (3$) in the same
way as Modei 65. To illuminate the Ohject which is piaced
on the Instrumcnt Staud (38) use either a Reflector (42) or
an Electric Lamp (24), fixed to the stand in the usuai way.
Pur lami) illumination use a Ring Mount (3a) below the
Instrument Stand (38’) with a Frosted Disc (26) as in Model
63.

MODEL 65.—ILLUMINATED KALEIDOSCOPE. (Stand Type B.)
Build as Model 64 but use a Reflector (42) as in Fig. 6, p. 19,

mstead of the Lamphoider (5) and Electric Bulb (24).

3

i!

Model 65. Model 66A.

(Box

the following—
(12)
(13)
(14)
(20)
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MODEL 72.—TELE-KALEIDOSCOPE.

Parts required :--—

MODEL 71.—HIGH POWER MICRO-KALEIDOSCOPE.
Construct as Model 65 btit screw the High Power Ohjective

(41) and its Mount (41a) to the iower Ring Mount (3) of the
Kaieidoscope before fìxing it to the Instrument Stand (38),
using 2in. Screwed Bolts (46) instead of un. Screwed Bolts

12). Reflector or Lamp may be used for iliumination.

3H
2 Screwed Ring Mounts (3)

J
1 Opticai Tube (4)
2 Spht Rings (10)

40 2 3m. Screwed Rods (11)
4 Terminai Nuts (14)
4 1-Iexagonai Nuts (15)
I Bi-Convex Lens (17)
I Plano—Convex Lens (18)
2 Strip Mirrors (19)
2 Rubber Bands (37’)

Lens arrangement for i Tubuiar Mount (39)
Modei 72. i 1l1hUhìI Mount Cap (40)

Construct as shown with a Piano—Convex Lens (18) in the
Tubular Mount (39) and a Bi-Convex Lens (17) in the Ring
Mount (3) at the other etici of the Opticai Tube (4). Viewr
through the Bi-Convex Lcns end of the Kaieidoscope ami a
telescopic effect vi1i be obtained.

_LJ 1V
39iIi

-

,;—

I9
—1J

.1

MODEL 74.—PROJECTION KALEIDOSCOPE.

Parts rcquired :—

I Optical Box (1)
2 Screwed Ring Mounts (3)
1 Plain Ring Mount (3a)
i ()ptical Tube (4)
I Latnphoider (5)
2 Spiit Rings (10)
2 3m. Screwed Rnds (11)
1 im .Screwed Boit (12)
2 in . Screwed Bolts (13)
5 TerminaI Nuts (14)
14 Hexagonai Nuts (15)
1 Plano—Convex Lens (18)
3 Strip Mirrors (19)
1 Frosted Glass Screen (22)
i Focus Electric Bulh (24)
1 im. Frosted Disc (26)
2 Elastic Bands (37)
1 Lcns ,Stop (37a)
1 Instrument Stami . (38’)
2 2in. Screwed Bolts (46)

Build UI) a Rami Kaleidoscope
(Modei 61), but before securing
the 3m. Rods to the upper Ring
Mount (3) insert -their free
cnds through the holes on either
side of the large central hole
of the Optical Box (1) and I’iodci 74.
secure thetn inside the Box by
Terminai Nuts (14). This assernbiy is then mounted on the
Instrument Stand (38) with two 2in. Screwed Boits at a distance
from the Stancl (38) as indicated in the pictnre. A Piano
Convex Lens (18) is inserted into the upper Ring Mount (3)
frorn inside the Optical Box (1), the curved side of the Lens
being upwarcis. Adjust the distance of the Jowcr Ring Mount
(3) from the Instrument Stanci (38) so that a clear image is
ohtained on a Frosted Glass Piate (22) resting on the ledges
at the top of the Optical Box (1).

The Instrurnent Stand (38) is provicled with a Ring Mount
(3) un its under sidc in which a Frosted I)isc (26) is fixecl by
tneans of a Spht Ring (10). Lamp iliurnination may be used
as shown or Reflector (42), fitted as in Model 26, may be used
instead of the Lamp and Lamp Holder.

MODEL 73.—REVERSED TELE-KALEIDOSCOPE.
Parts required :—As for Modei 72 but in addition—

1 1)istance Ring (8) 1 Plano-Convex Lcns (18)
Model 73 is constructed in the same way as Model 72 but

the Tubuiar Mount (39)
is fitteci with two Piano—
Convex Lenses (1$)
separated by a Distance

_____________________________

Ring (8) as shoxvn in
(Iiagram.

Look into the cml o i
‘5 4/

3a the Kaieidoscope con
taining the Bi—Convex

40 39 Lens at bright objects at
the etici of a room, such
as flowers, winciows,
furniture, etc. T li e
Kaleidoscopic patterns
are thrown to a distance

J4 O as when iooking througli

Modei 73. a reverseci teiescope.
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Model 74 is particu)arlv interesting ami novel. It may be
used in daylight or in a clark rooin for projecting kalcidoscopic
images, patterns, etc., on the Frosted Glass Screen (22) which
rests on the ledges at the top of the Optical Rox (1). OhSects
for use should be mounted over the illtirninated Frosted Disc
(26) on the top of the Instrnment StamI (38). SmalI objects
shoul(I be rnotmted in a Glass Slidc (23). Transparencies,
coloure(l threads, smail opaques i]liiminated from above, tiny
cellophane or cefluloid scraps sanchviched between glass SIi(IeS,
matcli sticks, cinema films, etc. make interesting ohjects for
study.

MODEL 75.--PHOTO-KALEIDOSCOPE.

Parts required :—

AS MotIel 74.

I3uild in exactlv the
sarne wav as Mode)
74 but attach a
Camera Cap (() to
the lower Ring Mount
(3) .AConstruments
I>hoto—Plate or 19ioto—
Paper Iflii be sub—
stituted f o r t h e
Frosted (lass Screen
(22) and a photo
graph of the Kaleido
SCopie image ma be
taken.

MODEL 76.—--WATCH PROJECTOR. (Reflection Type.)

Parts required :—

1 Optical Box
i Ring Matumt
i Larnp Holder
1 Split Ring
4 im. Screwcd Bolts
2 im . Screwed Iiolts
6 TerminaI Nuts
6 Iiexagonal Nuts
i Iii-Convex Lens
1 Square Mirror
i Bi-Convex Electric BuIb

Attach a Lampholder (5) and Bi-Convex Electric Bulh (25) to
the Optical 1ox (1) as shown. In the picture the Lamp is not in
a suitable position. See Models 87 ami 88 for correct Lamp

position.

MODEL 77.—WATCH PROJECTOR.

Parts reqtured as for Model 47.
Bmld up exactly as Model 47, but use for projecting the

image of the face of a watch on the Frosted Glass Screen (22),
mounted in the back of the Optical Box (1). Owing to the
thickness of the watch, the lens distance from it is not quite
the same as in Model 47. Adjustment for sharp focus may be
made by, fìxing the Optical Box (i ) at a slightly different distance.
frorn the Instrument Stand (38).

MODEL 78.—EPIDIASCOPE. (Direct Projevtion.)

Parts required :—

i Optical Box (1) 4 TerminaI Nuts (14)
1 Lid for Optical Box (2) 1 Bi-Convcx Lens (17)
i Screwed Ring Mount (3) 1 Bi-Convex F.Iectric Bulb (25)
i Lamp Holder (5) i Tubular )[ount (39)
i Split Ring (10) i Tubular Mount Cap (40)
4 in. Screwed Bolti (13)

Construct according to the diagram. Attach a smail picture to
the centre of the Liti (2) of the Optical Box (1), using a littie
w a x or with
India r ti b be r
Bands. Cigarette
cards, postage
stamps, crests,
etc., are suitable
subjects. T h e
position of the
Electric L a in p
(25) shoulcl be
carefully ad—
j usted so that as
much light as
possible falls on
the picture.
Hold a sheet of
cardboard at a
suitable distance
in front of the Epidiascope to catch the image and move the
cardboard until the image is as sharp as possible.

A fuil description of Construments Epidiascopes is given in

the March-ApriI issue of time Construniag, 1933, p. 50.

PC
I’

Mudel

(i)
(Sa)
(5)

(10)
(12)
(13)
(14)
(15)
(17)
(20)
(25)

Io
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Parts required :-—

i Ring Mount
(3) or (Sa)

i Split Ring (10)
2 Screwed Rods (11)
2 im. Screwed Boits

(12)
i iin. Screwed Boit

(13)
13 Nuts (15)
i Lens (17) or (18)
I Mirror (20)
1 Instrument Stand

(38)
The Ring Mount (3)

or (3a) should be fixed
at a suitable height
above the Instrument
Stand (38) so that the
object viewed is in
focus.

This instrument is
a “peep - show” for
viewing smali pictures,
and can be used as a
“Moviescope” for
cinematograph fi i m s,
which are passed be
neath the iens.

1 Screwed Ring Mount
i Plain Ring Mount
i Opticai Tube
3 Split Rings
2 3m. Screwed Rods
4 Terminai Nuts
4 Hexagonai Nuts
i Bi-Convex Lcns
2 I’Iano-Convex Lenses

(39)
(40)

(1)
(2 i
(3)

(Sa)
(5)
(8)

(10)
(11)
(12)
(13)
(14)
(15)
(18)
(20)
(25)
(39)

projection. It is used for
a screen. The pond life Is
in Fig. 8C, p. 20.

1

MODEL 79.—REFLECTOSCOPE.
Parts required :—

MODEL 81.—REFRACTING ASTRONOMICAL TELESCOPE.

II

___

1I8i

____ ___

Model 81.

3àJ4
I5—L_

101
I 7-

I

(3)
(Sa)
(4)

(10)
(11)
(14)
(15)
(17)
(18)

i ‘rbi1 Mount
i Tubuiar Mount Cap

MICROSCOPE.

Mount the ( )ptical Tube (4) between two Ring Mounts
(3a) as in Fig. 5, p. 18. Fix a lli-Convex I.ens (17)
in one Ring Mount (3a) by rneans of a Spht Ring (10). Screw
a Ramsden Evepiece (Modei 80) on the other Ring Mount (3).
\Tiew through the Ramsclen Evepiece which ma) be used to
focus the iluage w-hich is inverted. Model 81 is a miniature
Refracting Astronomicai Telescope.

I\iodcl 81 mav be used to view the moon, ciistant huiidings,
andscapes, etc. It is impossible to olitain a high magnification
with so short an instrument.

MODEL 82.-- MEDIUM POWER PROJECTION

Parts required
i ()ptical Box
1 Lid for ( )J)tical Rox
2 Screved Ring i\iount
i Plain Ring Mount
I Lamp lioider
i I)istance Ring
i Spht Ring
2 3m .Screwed Rods
3 im. Screwed iìoIts
i in. Screwed Tioit
3 TerminaI Nuts

17 Hexagonai Nuts
2 Piano-Convex Lenses
i Square Mirror
i Bi-Convex Eiectric l3uIb
i Tubular Mount

Modei 82 is used for horizontal
throwing an image of pond life on
put into an aquarium constructed as

MODEL 80.—RAMSDEN EYEPIECE.

Parts required
2 Split Rings (lO)
2 Piano-Convex Lenses (18)
1 Tubular Mount (39)
i Tubular Mount Cap (40)

?‘Jodel 80.
Mount one Lens (18) in the Tubuiar IV[ount (39) and the other

in the Tubuiar Mount Cap (40), using Spiit Rings (10) as in
Model Diagram.

The Ramsclen Eyepiece is used in various opticai instruments
such as microscopes and teiescopes.
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Modei 83 is used for horizontai projection. It is used in the
same way as Modei 82 where the objects are very smali or
where a higher magnification is required.

i
i
2
i
i
i
a
1
5
9
2
1
1
i
i
1

Optical JJax

Ud far Opticai I h
Scrcwcd Ring Monnts

Lanip iloider
IDistance Ring
Spiit Ring
un. Screweci Doits
un. Screwed Iiait
Terminai Nnts
Hexagonai Nnts
Piano-Convex Lenses
Square Mirror
Iii-Convex Eiectric l3uih
Tubuiar Mount
High Power Ohjective
Mount far High Power

Ohjective
2in. Screwed lioits

(i)
(2)
(3)
(5)
(8)

(10)
(12)
(13)
(14)
(15)
(18)
(20)
(25)
(39)
(41)

(41 a)
(46)

Screwed Ring Mounts
Opticai Tube
Lamp Hoider
I)istance Ring
Spiit Rings
3m. Screwed Rods
4!rin. Screwed Boit
Terminai Nuts
Hexagonai Nuts
Piano-Convex Lenses
Focus F]ectric Sull)
Tnstrument Stand
Tubuiar Mounts
Tubular Mount Cap
Stop far Lens

(3)
(4)
(5)
(8)

(10)
(11)
(13)
(14)
(15)
(18)
(24)
(38)
(39)
(40)

(44a)

MODEL 84.—CHEMICAL MICROSCOPE.

Parts required
2
i
i
i
2
2
1
4
9

1
2
i
i

Mode! 82.

MODEL 83.---H{GH POWER PROJECT!ON MICROSCOPE.
Parts reqtured

Mode! 83.

ARRArCtMENT LENSES
IN NP TUSUUN MOW*T

MP.NI(GEMENT o. LErOSEN
IN SetTori TO&t$R MONTO

Mode! 84.

Modei 84 is used for observing the growth of crystais,
formation of bubbies or precipitates. Vapoir or spray is not
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so likeiy to dim the lenses of the objective which are somewhat
removed from the vessel in which the change is proceeding.
This form of microscope gives moderate space in which to work.
Focussing is carried out partiy by means of the terminai nuts
on the Instrument Stand (38) and finafly by turning the Objective.

MODEL 85.—MEDIUM POWER PROJECTION MICROSCOPE OR

PHOTO-MICROSCOPE. (For Opaque Objects.)

Parts required :—

i Optical Dcx
i Lid for Optical Dox
2 Screwed Ring ì\lounts
i Lamp Holder
i Camera Cap
2 Battery Chps
i Split Ring
2 3m. Screwed Rods
3 in. Screwed Bolts
7 TerminaI Nuts

10 Hexagonai Nuts
i Spanner and Screwdriver
2 Plano-Convex Lenses
i Glass Plate
i Frosted Giass Piate
i Focus Electric Dliii)
i Lens Stop
i Instrument Stand
i Tuhuiar 1\iount
2 2in. Screwed Doits

Mo(iel $5 is used for projecting iarger ohjects than can be
projected with Modei 55. Modei 85 mav be placed over a
smail dish or watch glass or any ohject of width not exceeding
about 3 inches. The Mici-oscope rnav aiso be used to vew
portions of rnuch iarger objects providing it can stand on them.
The ohject rnust be iiuminated from the side or from above.
Of course, the Camera Cap must be removed when the apparatus
is tised as a projection microscope.

It wiii be found that if the upper Ring Mount (3) and Camera
Cap (6) be removed, the resuiting projected image is iargcr. The
Photo-microscope must then be used in a dark room and the
Focus Lamp (24) unscrewed until evei-vthing is ready for an
exposure. The Lamp is now screwed up again, when the
necessary exposure has been given. Alternativeiy, one battery

MODEL 86.—HIGH POWER PROJECTION MICROSCOPE.

Moclel 86 is used for projecting iarger objects than can be
projected with Model 56.

It is exactly sirnilar in construction to Modei 85, except tltat
the High Power Ohjective (E) is suhstituted for the Medium
Power Objective (A). (Sec diagrarn.) This Model may also
be used as a Photo-microscope. The previous remarks relating
to the reniovai of the upper Ring Mount and Camera Cap apply
to this Model aiso.

r
wire may be disconnected from the battery untii everything is
ready for an exposure, and then the bare wire pressed into
contact with the battery terminai for a suitable nuniber of
seconds.

(i)
(2)
(3)
(5)
(6)
(7)

(10)
(11)
(13)
(14)
(15)
(16)
(18)
(21)
(22)
(24)

(37a)
(38)
(3c3)

(46)

4;
Models 85 & 86.
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The parts required for constrncting Moclei 86 are the same
as for Modei 85, omitting the components of A (Tuhuiar Mount,
2 Piano-Convex Lenses, Spiit Ring, Lens Stop) and substitnting
the High Power Objective (B) for A. B. consists of (41) and
(41a).

MODELS 87 amI 88.—EPIDIASCOPES.

Parts required
i Optical Box
1 Lid for Opticai Box
1 Plain Ring Mount
1 Lamp Holder
2 Battery Ciips
i Spht Ring
4 im. Screwed Boits
2 iin. Screwed Iioits
5 Terminai Nnts
7 Hexagonal Nuts
1 Spanner and Screwdriver
1 Bi-Convex Lens
i Piano-Convex Lens
i Sqnare iVlirror
1 Giass Piate
i Frosted Giass Piate
i Focns Eiectric Buib
1 Ruhber Band

The method of mounting the Lens and Mirror are shown in
chagram A.

The position of the Focns Lamp shonld he adjnsted until
the image of the ohject on the Screen is as bright as possibie.
The ilinmination of the object is very important. The Lamp
shouicl he in such a position as to illuminate the object as
hrightiy as possibie. At the same time the Lamp must not give
an image on the Screen. To prevent stray Iight from the Lamp
faliing on the Screen, a httie tin foii (chocoiate wrappings) may
be fixed with an Indiarubber Band so as to cover the upper sue
of the Lamp. The tin foil prevents the iight from passing
npwards and aiso reflects extra light to the object.

The Ring Monnt carrying the Lens may be flxed at varions
ciistances from the Optical ilox acconding to the size of the
image reqnired and its distance from the Epidiascope. Exact
focnssing may be carried ont hy adjusting the Ring Mount.
Again, the Piano-Convex Lens may be substituted f or the Bi
Convex Lens if smaiier bnt hrighter pictnres are required. Smaii

images are snitable for photography ancl for preparing photo

graphic eniargetnents.
Oniy sinali ohjects may be used in conjunction with Model 87,

snch as coins, face or works of a watch, crests, postage stamps,

cigarette cards, insccts in a uve box, ponii iif e in an aquarium,

crystais in a watch giass, or on a giass shde, llowers, etc. The

ohject, if white or coionred, shonid he piaceci on a sheet of

black paper or card, and if dark, on a sheet of white paper or

cari.

Models 8Z & 88.

The Mirror of the Epidiascope is for the purpose of

preventing the inversion of printed matter on the Screen. If

the inversion of the image is nnimportant, the Mirror mav be

removed and the image projected on the ceiling, or the

Epidiascope may be uscii without the Mirror, but tnrned on its

side so as to project the picture on to a Wall or Screen.

(i)
(2)

(3a)
(5)
(7)

(10)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(20)
(21)
(22)
(24)
(37)

:1

L
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1 Ring Mount
i Lamp Holcler
2 Battery Clips
i Split Ring
2 im. Bolts
i 4in. Bolt
2 Terminai Nuts
7 Hexagonal Nuts
1 Spanner and Screwdriver
2 Glass Slides
i Focus Bulb
i Frosted Dise

(3) or (3a)
(5)
(7)

(10)
(12)
(13)
(14)
(15)
(16)
(23)
(24)
(26)

2 Rubber Bands
i Instrumeflt Stand

or
i Opticai Box
i Scanning Disc.

(37)
(38)

(1)

To Find the Correct Screen Distance.
This is easiiy done by using the Epidiascope without the

ivlirror and turneci mi its side. A candie flame or flash-light rnay
be held at the back of the Opticai Box where the object is
usually placed. It is easy to obtain a sharp image of the flarne
or filament of the flash-]amp on a Screen when the Screen is
at the correct distance from the Epidiascope. The Screen distance
So found wilI he nearlv the same as for the Models. Reinember
that the nearer the Lens is fixed to the object the further is
the iinage from the Epidiascope, and the fainter it wiIi be. Also
when using the Plano-Convex Lens (18) the Screen wili be much
nearer to the Epidiascope.

It is verv important that the Lpidiascupe should be used in
absoiute darkness. The light frani a fire or glowing coals wilI
completeiy spoil the effect. Even moonlight shining through
curtains or a \vin(loW—1,lind shonld be avoideci.
Mounting SmaiL Pictures far Direct Projection.

Sandwich the picturc centrally between a piece of black paper
and a glass Plate (21). Pass two elastic bands round the paper
and plate to hold them together. The picture So inounteci rnay
be placed in the back of the Optical Box which may then be
closed by sliding in the ud.

A Better Form of Epidiascope.
]Vlodet 88 is a better forrn of Epidiascope constructed in exactly

the same way as Modei 87, but with the Tubular Mount (39)
and with Ring Mount (3) instead of Ring Mount (3a). In this
case the Lens is inounted in the Tubuiar Mount instead of in
the Ring Mount. (See B.)

MODEL 89.—PICTURE SCANNER.

Parts required :—

The Scanning Disc is made as follows
Cut out a cardhoard clisc of radius i iins. Draw radui on the

carci everv 15 deg. Number these radui 1, 2, 3, etc to 24. Makc

poifltS no these radi as foilows. 00 raclius 1, make a poiflt 1in.

?jode1 $9.

or 16/32ifl. froin the centre of the (hsc. 00 radius 2, mark a

point 17/32in. from the centre of the cisc. The distances from

the centre of the disc of the pointS on raclii 3, 4, 5, ctc., are

18/.32in., 19/32in., 20/S2in., etc., each distance increaSiflg by

i/32in. for the next radius. The distance along the radius 24

is 39/32in. of an inch. At each of the points marked along a

radius, pierre a hole about 1/l6in. in diameter. The ieg of a

pair of compasses or diviclers may be used for this purpose.

Finally, pierce a hole in the centre of the cisc 3/l6in. in diameter.

Modei 89 is an arrangernent far scanning a smail picture such

as a smali lantern slide or portion of a cinematograph film.
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For daylight use the Reflector (42); Battery Clips anci Focus
Bulb are not required, but Refiector (42) may be attached to
the Instrument Stand tu refiect the davlight on to the picture.

i\iount a smail picture froin a cineniatograph film between two
Glass Slides held together with Rubber Bands. Piace this
prepareci slide on the Instrument Stand of Model 89 and
illuminate the picture. Rotate the Scanning Disc at various
speeds and iook through the Scanning Disc at the picture. The
faster the disc is rotated the clearer the picture hecomes.

It is advisable tu make the disc as heavy as possible. And it
rnay be ioaded hy attachin- paper ciips round its edge. A heavy
disc rotates longer than a light one, and the clips may be arranged
to give suitabie baiance.

MODEL 90.—HIQII POWER PHOTO.MICROSCOPE

Parts required :—

i Optical Box (i)
i Ud for Optical Box (2)
2 Ring Mounts (5)
1 Larnpholder (5)
i Distance Ring (8)
2 Split Rings (10)
I un. Scrcwed Bolt (12)
2 iin. Screwed Ilolts (13)
7 Terminai Nuts (14)
12 llexagonai Nuts (15)
3 Ilano-Convex Lenses (1$)
I Frosted Glass Screen (22)
i F()CUS Electric l3ulb (24)
i Lens Stop (37a)
i Instrunient Stand (38)
i Tubular IVlount (39)
I Cap for Tubuiar

Vlount (40)

()bjective (41)
1 Mount for Iiigh

Power Objective (41a)
2 Spring Clips (43)
4 2in. Screwed Boits (46)

X[odei 90.

Construct according to diagram. Read also Model 91.

2 Ring Mounts (3)
i Lamp Hokler (5)
2 Split Rings (10)
2 3m. Screwed Rods (11)
i iin. Screwed Boit (13)
5 TerminaI Nuts (14)
7 Hexagonal Nuts (15)
2 Piano-Convex Lenses

(18)
(24)
(26)
(38).
(39)
(44)

Mount a Ring Mount (3)
on to the Tnstrument Stanci

Model (38) by means of two 3m.
Screwed Rods (11), and

have it separated from the Stand by two Terminai Nuts (14)
as in figure, with its screwed part projecting downwards
through the centre hole of the Instrument Stand. Piace the
un. Frosted Disc (26) into the Ring Mount, and fix with a
Split Ring. Now insert two Piano-Convex Lenses with a “Stop
for Lens” (44) between them as in smail diagram on the right
into a Tubular Mount, fixing them by a Split Ring, and screw
it on to another Ring Mount. Fix the Ring Mount to the top

.. of the 3m. Screwed Rods, with the Tubuiar Mount projecting
towards the Instrument Stand. Mount the Focus Lamp (24) in
its Holder and fix the Hoider to the top Ring Mount by means
of a in. Screwed Boit (13) as in figure so that the Buib just
rests between the top of the bottom Ring Mount and the bottom
of the Tubuiar Mount.

Crystals, etc., may be viewed on slides through the top of
the top Ring Mount, and slides must be piaced on top of the
bottom Ring Mount (between A and E in figure).

The Modei may be focussed by screwing the Tubuiar Mount.
up and down.

MODEL 91.—MEDIUM POWER CHEMICAL MICROSCOPE.

Parts required :—

i Focus Buib
i Frosted Disc
1 Instrument Stand
1 Tubular Mount
i Stop for Lens

1 High Po\ver



MODEL 93.—REFLECTOR.

Parts required :—

This Model is in
tended for viewing ob
jects which are too large
to pass in between the
supporting Rocls (11) in
Model 11, the magnifier
should be mounted in
the Instrnment Stand as
shown. Note that the
Lens is uppermost.

Adjustment for Focus
is made on the screwed
Rods.

(3) or (3a)
(12)
(13)
(15)
(20)
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This model js useful as a reflector for Model 11.

Model 93A is as Model 93, but with the face of Mirror (20)
reversed.

MODEL 94.—REFLECTOR (with Iens).

Parts required :—

As for Model 4, and in addition

For Model 94 a Plano-Convex Lens (18) can be mounted as
shown or with the convex (curved) side uppermost. Note that
the Miri-or (20) should make an angie of 45 deg. with the
Ring Mount.

For Model 94A a Bi-convex Lens (17) is used instead of the
Plano-Convex Lens (18) of Model 94.

MODEL 95.—CAMERA LUCIDA.

Parts required :—

(3) or (3a)
(10)
(11)
(12)
(13)

(14) or (15)
(17) or (18)

(20)
(38)

Stand the Model on a sheet of white paper, with the Mirror
facing towards the light and the inside of the Instrument Stand
shielded from the light. Now hold a lighted candie in front
of the mirror, varying the distance until a clear image is
reflected on the wliite paper. A clear image may also be
obtained by varying the height of the Ring Mount carrying
the Lens in the Instrument Stand. Well illuminated objects,
placed at a suitable distance from the mirror, will be reflected
on the paper and can be traced or photographed.

For some distances of object the Lens (17) or (18) may be
mounted in the upper Ring Mount, and in this case the Iower
Ring Mount need not be used.

I
INSTRUCTION BOOK FOR

Parts required :—

MODEL 92.—LOW POWER MAGNIFIER. (Stand Type.)

i Plain Ring Mount
i Split Ring
2 3m. Screwed Rods

(3a)
(10)
(il)

8 Hexagonal Nuts
(15)

1 Plano-Convex Lens
(18)

i Instrument Stanci
(38)

i Lens
1 Split Ring

(17) or (18)
(10)

MODEL 92.

i Ring Mount
2 im. Screwed Bolts
i fin. Screwed Bolt
5 Hexagonal Nuts
i Square Mirror

2 Ring Mounts
i Split Ring
2 Screwed Rods
2 im. Screwed Bolts
3 rin. Screwed Bolts
15 Nuts
i Lens
i Square Mirror
i Instrument Stand

15

‘3—
18

MoDEI. 94.MODEL 93.

Adjustment of the angie of the Mirror (20) is obtained by
raising or lowering the two Nuts (14 or 15) on which the
:Mirror (20) rests. For viewing transparent objects, the reflector (Model 93)
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MODEL 96.

2 Ring Mounts
i Optical Tube
2 Camera Caps
i Pinhole Disc
i Split Ring
2 im. Screwed Bolts
6 Nuts
i Frosted Disc

(3) or (3a)
(4a)

(6) or (6a)
(9)

(10)
(12)

(14) or (15)
(26)

In assembling the Camera (shown diagrammatically at A)

care should be taken that the Optical Tube is firmly held

between the Ring Mounts, which must be parallel (see Fig. 5,

A, B, and C). When taking photographs, it is necessary to

support the Camera so that
no movement takes piace
during the exposure. This
may be done by resting the
model on the Instrument
Stand (38), as shown in
Modei 96A. Note that the
two slots in the Ring
Mount (3 or 3a) rest in
the large hole of the Stand.
The Camera may aiso be
mounted on the Stand as
shown in Model 96B. To
take a triai photograph,
remove the Camera Caps MO]JEL 96A.

and point the pinhole to a good source of light. Hold the

frosted disc over the free end and adjust the distance between

the pinhoie and the object unti1 the image on the Frosted Disc

is of suitabie Size.

shouid be placed below the Instrument Stand (38) to reflect
iight on the object. Alternately the Reflector (42) may be used.

M0DEL 95.

MODELS 96, 96A and 96B.—PINHOLE CAMERA.

Parts required :—

MODEL 96B,

i.

I
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MODEL 97.—LENS POCKET CAMERA.
Parts required :—

As for Modei 96; in addition
1 Plano-Convex Lens (18) instead of

Pinhoie Disc (9);
i Stop (37a).

This modei is constructed exactiy as
Modei 96, the Lens (18) and the Stop
(37a) being used in piace of the Pinhoie
Disc (9). Mountings for this modei are
the same as for Modei 96. See Models
96A and 96B. Read the articie on “The
the Const’rumag, September, 1933.

MODEL 98.—PHOTO PRINTER.

Parts required :—

The Photo Printer
i s f o r obtaining
positives from a
negative taken with
either the Pinhoie or
Pocket Lens Camera,
Models 96 and 97.

Put a Dise of
Photographi c
Printing Paper with

the sensitive side uppermost, in the Iower Cap (6 or 6a). and
piace the Disc Negative over this, and replace the loaded Cap
on the Ring Mount (3 or 3a). All is now ready f or printing.
Rernove the upper Cap anci piace the model immediateiy beiow
an eiectric iamp. The time taken to obtain a satisfactory print

wiil depend upon the brightness of the iamp and the distance
between it and the modei, a littie practice wili soon give you the
correct iength of time for exposure. After exposure, the top
Cap should be replaced, and the Model taken to a dark room,
where the print may safeiy be removed and finished by
deveioping and ftxing in the ordinary way.

MODEL 99.—PHOTO COPIER.

Parts required :—

2 Ring Mounts (3) or (3a)
1 Optical Tube (4)
2 Camera Caps (6) or (6a)
i Spiit Ring (10)
2 3m. Screwed Rods (li)
2 im. Screwed Bolts (12)

14 Nuts (14) or (15)
i Piano-Convex Lens (18)
i Frosted Disc (26)
i Instrument Stand (3$)

Sheet of Black Paper
Assembie the Opticai

Tube (4) as shown in
Fig. 5 A, B, C.

The Lower Ring
Mount (3 or 3a) is
fitted with the Piano
Convex Lens (18).
Mount the compieted
unit on the Instrurnent
Stand (38) with
Screwed Bolts (12) and
Nuts (14 or 15).

This Modei wiIi copy
smail pictures, coins,
stamps, diagrams, etc.
Piace the Model on
biack paper or a (Iark
baseboard, with the
object to be copied,
immediately beiow the
Lens, and resting on the
biack paper. Cover the
upper Ring Mount (3 or
3a) with the Frosted
Disc (26) and piace the
Modei in a position
where as much iight as
possibie fails on the
object. An image of the object wilI then be seen on the Frosted
Disc. The Nuts (15) on Screwed Boits (12) shouid be adjusted
untii a sharp image is obtained. Now piace a Camera Cap (6 or

3a

CONSTRUMENTS OPTICAL OUTFITS

MODEL 97.

Midget Camera,” in

(3) or (3a)
(6) or (6a)

(13)
(14) or (15)

(38)

2 Ring Mounts
2 Camera Caps
2 fin. Screwed Bolts
2 Nuts
1 Instrument Stand

_jiIh3_

I 38

PRNTING PAPER

MoDEI. 98.

MODEL 99.
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6a) on the lower Ring Mount and remove the Frosted Disc (26).
Take the Model into a dark room, and piace a Disc Film or
Disc of Photographic Printing Paper over the upper Ring
Mount and cover with a Camera Cap. Replace the Model over
the object and expose for a suitable iength of time. After
exposure, develop and fx as usual.

Model 99 may be used to project smail magic lantern slides,
cinematograph pictures (cut out and sandwiched between two
Glass Slides (23) encircled by Rubber Bands (37), prepared

slides of crystals, insect
parts, etc. The Photo
Copier (without
Camera Cap) is piaced
on white paper
immediately below an
electric lamp. The Slide
is placed on the
upper Ring Mount
with the object over
the hole in the Mount.
An image of the object
vil1 be projected on to
the white paper and may
be sketched or photo
graphed.
MODEL 100.—

•PROJECTOR.
Model 99 may be

slightly modified as
shown in Model 100, in
which the Optical Tube
(4) is omitted and the
lower Ring Mount is
reversed. This Model
is not quite so suitabie
f or photography.

MODEL I01.—STAND KALEIDOSCOPE FOR TRANSPARENT
OBJECTS.

This is Model 102 without the Cardboard Disc and Mount.
Parts required :—As for Modei 62, in addition—

2 im. Screwed Bolts (12)
6 Hexagonal Nuts (15)
i Instrument Stand (38)

Mount the Hand Kaleidoscope (Model 62) on the Instrument
Stand (38) as shown.

Stand the instrument on a well iliuminated white card and
piace the object to be viewed over the hole in th top of the
Stand. Slides containing coloured celiophane ciippings, pieces
of cinematograph film, etc., can be mounted between Glass Slides
(23), as shown in Fig. 6; and piaced on the Instrument
Stand.

MODEL 102.—STAND KALEIDOSCOPE FOR OPAQUE OBJECTS.

Parts required :—

(12)
(15)

Disc

Mount the
Cardboard Disc as
shown. See that
the two Nuts (15)
on the top of the
Disc are locked
together to prevent
them screwing up
when turning the
Disc.

Adjustment for
focus can be made
on the two
Screwed Bolts
(12), securing the
Kaleidoscope to
the Stand, and also
on that on which
the Disc is
mounted. Piace
the objects to be
viewed on the Disc
and revolve the
Disc.

As for Model 101—--in acldition

1 im. Screwed Bolt
4 Hexagonal Nuts
1 White Cardboard

3m. diam.

MonEt.. 102.
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This Modei is composed of
the Mirror Stands (Models
93 and 93A) and Instrument
Stand (38). One Mirror
Stand (Model 93A) rests in
the large hoie of the lnstru
ment Stand, and the other
(Model 93) is piaced beiow it
as shown.

Stand the Periscope on a
tabie; objects on the table in
front of the iower Mirror
be seen in the upper one,
objects above the table in
front of the upper Mirror
wiil be seen in the lower one.
You can arrauge the Peri- MOI3E.L 103.

scope so that you can watch what your
a window without being seen by him.

Try the effect of revolving the upper Mirror whiist iooking
into it.

Use the Periscope to read the cards in a pack held behind and
above the head.

MODELS 104 and 105.—CRAZY MIRRORS.

Parts required :—

As for Model 93 (but two of these). In acldition
2 im. Screwed Bolts (12)
2 in. Screwed Boits (13)
6 Nuts (14) or (15)
1 Instrument Stand (38)

Arrange two Reflectors (Model 93) as shown in Modei 104.
An alternative arrangement is Model 105.

Look downwards into
the Mirrors so that haif
of the face is seen in
each. Move the Mirrors
until the image of the
nose is not distorted.
Now dose one eye, the
“ other eye “ appears to
dose in the Mirrors.
Piace a printed card
with the print facing one
of the Mirrors, the print
can be read in the other
Mirror. Many other
experiments mav be
carried out.

MODEL 106.—
OPHTHALMOSCOPE.

Take a Square
Mirror (20) and piace a
Piano - Convex Lens

MODEL 105. (18) with the flat side
on the Mirror; the Lens

may be lightiy stuck on if desired, with a iittie Canada
Balsam.

Stand in a position where a strong iight enters the eye, and
hold the Ophthalrnoscope dose up. A highiy magnified eye
image wifl be seen, as weli as sorne of the internai structure.

MODEL 103.—PERISCOPE

Parts required :—

2 Ring Mounts
4 im. Screwed Boits
2 in. Screwed Bolts

10 Nuts
2 Square Mirrors
i Instrument Stand

(3) or (3a)
(12)
(13)

(14) or (15)
(20)
(38)

friend is doing outside

MoDF1 106.
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MODEL 107.PICTURE SCANNER. Parts required :—

1 Optical Box (1)
2 Screwed Ring

Mourtts (3)
1 Lampholder (5)
1 Distance Ring (8)
3 Split Rings (10)
2 3m. Screwed

Rods (11)
i un. Screwed

Bolt (12)
5 TerminaI Nuts (14)
14 Hexagonal

Nuts (15)
3 Plano-Convex

Lenses (18).
1 3in. Square Frosted

Glass Screen (22)
1 Focus Electric

Bulb (24)
i Stop f or Lens (37a)
i Instrument

Stand (38)
2 Tubular Mounts (39)
2 2in. Screwed

Bolts (46)
1 Scanning Disc

found in the description of

This Model may be used to shGw distortion of a projected
image through a Scanning Disc. Project on to the Frosted Plate
such an object as a knitting needle so that it may be seen as
the Scanning Disc is rotated. Now move the knitting needle
to and fro and note no distortion, yet when rnoving it up and
down, the needle will appear bent, and if moved rapidly, will
appear entirely broken up. (As in figure.)

i Optical Box
2 Screwed Ring Mounts
i Lamp Holder
2 Split Rings
3 im. Screwed Bolts
1 TerminaI Nut
8 Hexagonal Nuts
3 Plano-Convex Lenses
i Focus Electric Bulb
i Scanning Disc
i Stop for Lens
2 Tubular Mounts

CONSTRUMENTS OPTICAL OUTFITS 97

MODEL i 08.—PROJECTION PICTURE SCANNER.

Parts required
(1)
(3)
(5)

(10)
(12)
(14)
(15)
(18)
(24)

(37a)
(39)

Mode! 107.

Directions for making which are to be
Model 89.

Mode! 108.

This Model is used for projecting an image through the

Scanning Disc on a Screen in a dark roorn.
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