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. " PROVISIONATL SPECIFICATION.

A

Compound Cross-reflecting and Transmitting Prism-block, and
the Use thereof in Cameras and like Optical Devices.

I, Harorn Wornmax, of 12, University (tardems, Kelvinside, Glasgow,
North Britain, fingineer, do hereby. declare the nature of this invention to be as
follows:— : - '

This invention velates to compound optical prisms for dividing a bundle of
light into three separale portious in such manner that each of these portions
comprises some light from all parts of the bundles; and in particular the
present invention relates to three coulowr photographic and kinematographic
cameras of the type i which three sepurate colour record imapges are taken at
one exposure-fram one point of view; the incident light rays from the subject
being wuivided into three portions or peams by two aungled partially reflecting
surfaces placed in the light path, these surfaces directing two portions-of the

. divided light rays directly or indirvectly towards two of the focal or sensitive .

surfaces at or on which the images are to be formed, and the remaining portion
or beam passes by dirvect tramsmission through the two parfial rehecting
surfaces towards the focal or sensitive surface on which the third image is to
e formed. In certain cases by a second reflection the reflected portious of the
divided light form images on the same focal or sensitive surfage as that which
receives the directly transmitted image. . : '

An object of the present invention is to provide new.and improved means and
arrangements for so dividing a beam of light into three beams that photographic
or kinematographic- cameras eaun be adapted for producing three identical or .
practically identical “images, taken at- one exposure from thé saine point of
view, with a leris (or lenses) of large aperture.

With this object .in apparatus as indicated above the invention consists in
the provision of two flat partially reflecting and partially transmitting surfaces
arranged at suitable and convenient angles to the axis of the incident cone of
light rays; whiclt surfaces cross one auotlier on a line which passes through or
near to and at right angles to the axis of the incident cone of light rays, both
partially rveflecting surfaces being foimed at junction surfaces of a- built up
glass prism block in which they are confained as defined above, the faces
throngh which the light enters and leaves the bLuilt up block being in every
case similarly avgularly disposed to and preferably normal; or nearly normal
to the -axis of the cone of light rays entering or leaving the block.

The four internal reflecting surfaces of the built up or compound prism
block may be made partially reflecting by the coating or deposition all over
of n thin partially reflecting and partially transmitting layer of silver,
platinum or other suitable metal or substance, vr by the. coating or deposition
all over of a fully reflecting layer of silver, platinum or other suitable metal -
or substance, and the subsequent removal of marrow lines -or small areas of
such coating over the whole reflecting surface, so that the light is reflected
from and transmitted through the surfaces in the desired proportions.

The light may be equally distributed umong the three sensitive surfaces or
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Compownd Cross-reflecting and Transmatting Prism-block, §c.

may be divided among them in desived unequal proportious to sait the light
filters and colour sensitiveness of the plates or films used, by suitably pro-
portioning and adjusting the reflecting and transmitting powers of the four
partially reflecting surfaces. ~ :

- Where the surtaces are made partially reflecting by fully reflecting lines
distributed over them the two aspects of the crossing surfaces towards the scene
have their lines preferably disposed ot right angles to each other and the twao
back aspects have their lines similarly disposed but towurds opposite sides of
the prism block, as more particularly defined below. .

The compound prism block is preferably a rectangular or nearly rectapgular
block made up of feur equal sided rectangular prisms or Newton’s prisms
cemented together apex to apex, the contacting or cemented surfaces being
made partially reflecting so as to form a square ended block or cube in which
one reflection transmission plane extends from one edge of the cube to the

diagonally opposite edge and the other reflection transmission plane extends

from an edge- parallel to the first mentioned edge to a diagonally opposite
edge. Thus the two veflection transmission planes intersect so that the aspect
of the intersection forms a saltire cross. This cube is preferably placed so
that the axis of the cone of light rays entering the block passes normally
through it without deflection, the axis of the cones of the two partially reflected
light rays being reflected in opposite directions at right angles or nearly so to
the axis of the incident cone of qight rays and leaving the two side faces of the
compound block normally without deflection.

" In some cases the line of intersection of the cross reflecting surfaces may

- with advantage be made nearer to or further from the front or back surfaces

-

of the comapound block. Also in some cases it may be desirable that the
partially rveflecting surfaces should be arranged at other angles than 45° to
the axis of the incident beam such angles being equal or otherwise but pre-
ferably not far removed from 45° and Such a compound block may be used
frovided_ the necessary conditions as to the angles of the faces by which the
ight enters and leaves the block sre observed.

The built up or compound prism block so arranged and constructed may either
be placed in front of three lenses, behind one lens, between the combinations
of a lens system, or one or more of its surfaces may bhe worked with a spherical
curvature so that it may be utilized to form part of the lens system itself.

In the case in which the compound prism block is used in front of “three
lenses the surfaces by which the light enters and leaves the built up block
‘must be plain flat surfaces but the lengths of the light paths of the three light
rays in. the. built. up block need not necessarily he equal provided that. the
Jenses are placed so that their optical centres are equidistant optically from
the front surface by which the  light enters the built up double reflection
.prism. In the case in which the compound prisib block is used behind a
single lens the surfaces by which the light enters and leaves the built up block
must be plain flat surfaces hut the light paths in the compound block in the
three cases (i.e., the two partially reflected beams and the directly trans-
mitted beam) need not be equal as such inequality only affects the position of
the focal plané on which the image is formed and not its size. . :

In the case in which the compound prism block is used between a lens com-
bination (z.¢., with part of the combination in front of the face of the prism
block by which the light enters and three similar parts (each of which virtually
completes the combination) behind the faces at which the light leaves the built
up prism block the surfaces by which the light enters and leaves the prism
block must be plain flat surfaces and preferably arranged so that the light
paths in the prism block are of equal length in the three cases.

In the case in which the cube or prism block forms part of the lens com-
bination the face by which the light enters the prism block, or the three faces
by which it leaves it or all faces may have suitable spherical curvatures
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. Compound_ Cross-reflecting and T‘rdammitting Prism-block, §c. .
worked upon them, but the three surfaces by wbich the light leaves should
have similarly worked surfaces and the three light paths in the prism block
should be.of equal length. : :

A compound cross veflecting and trapnsmitting prism block substantially as

. herein described provides a fiim and compact optical device for dividing a

beam of light into three beams each of which shall or may include in itself
the potential image or aspect of the scene from which the original beam comes.
This optical device may be placed in appropriate position for dividing the
heam received through a single-objective, as the objective of a telescope, a
microscope or a camera obscura so that the interfitting or registering images
may be gbserved or -projected, or formed in appropriate focal planes. )
Alternatively the beam from the object or scene may be received directly
by the above mentioned optical device and directed through a multiplicity of
objectives or image-forming lenses, the resulting images being interfitting or

. registering.

Otherwise the image forming lens system or objective may be divided, so
that part is in front of the above mentioned optical device and other part is
behind. By way of example a portion or front combination of the objective
mway-be in front of the new optical device and each branch of-the divided beam

,may pass through a hack combination of the objective, this back part being

three-folded .or triplicated. . S . .

Tt is in certain cases desirable to bring the images for three-part heliochromy
to or on the same foeal plane and to effect this certain additions are made to
the- reflection {ransmission enbe as described ahove; these additions being, in
essence, two Newton’s reflecting prisms, one against each of those sides from
which- a reflected beamnn emerges. Thus the. three beams are brought into
paralielism but as the images would not in all cases be formed at the same
plane, optical correctors of plane pavallel glass may be used.

While the primary object of this inventioun is to provide means which enable
three identical images to be produced simultaneously from precisely the same
point of view the present invention includés a utilization of the cross rveflecting
compound prism so as to produce the two reflected images from two_separate
points of view situated more or less closely together and the directly trans-
mitted image from a point of view situnted between them or similar to one of
them. For example, the distance of the line of intersection of the cross-
reflecting surfaces from the front of the compound prism block may he made
to differ somewhat from the distonce between such line and the back of the.
block ; and to the block ndditions mav be made which in essence are two
Newton’s veflecting prisms oune .against each of those sides from which a
reflected beam emerges.

])até_t‘]l this 11th day of Séptember, 1915,

HYDE & HEIDE. . '
2, Broad Street Buildings, Iivernool Street, London, E.C.,
S Patent Agents for the Applicant. ' :

COMPLETE SPECIFICATION.

Compound Cross-reflecting and Transmitting Prism-block, and
the Use thereof in Cameras and like Optical Devices.

. I, Haroun WorxMaw, of 12, University Gardens, Xelvibside, Glasgow,
North Britain, ¥ngineer, do hereby ‘declare the nature of this invention and in

-
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Compound Cross-reflecting and Transmitting Prism-block, §c.

what manper the same is to be performed, to be particularly described and
ascertained in and by the following statement:—

This invention relates to improvements in compound optical prisms of thé
type wherein a bandle of light is divided into three separate portions in such
manner that each of these portions comprises somie light from all parts of
the bundle, or wice wversa, and in particular the present inveniion is applicable
to three colour photographic and cinematographic cameras of the type in which
three separate colour-record images are taken at one exposure from one I')()int of
view; the incident light rays from the subjeet being divided inte three portions
or beams by two partially reflecting surfaces placed at an angle in the light
path, these surfaces directing two portions of the divided light rays directly or
indirectly towards two of the focal or seunsitive surfuces at or on which the
images are to be formed, and the remainjng portion or beam pussing by dirvect
transmission through the tywo partial reflecting surfaces towards the focal or
sensitive surface on which the third image is to be formed. In certain cases
by a second reflection the reflected portiouns of the divided light form images
on the same focal or semsitive surface as that which receives the directly
trapsmitted image. ' ' :

The object of the present invention is to provide a new and improved optical
device of the kind described.

The invention consists in an optical device of the kind described for dividing,
a bundle or cone -of light rays into three separate portions or wice wersa com-
prising a compound optical prism having two flat partially transmitting and
partially reflecting surfaces oppositely angularly disposed to the axis of the
mncident cone of light rays which surfaces cross one another on a line which
passes through and at right angles to the uxis of the incideut cone of light
rays such partially transmitting and partially reflecting surfaces being formed

. at optically contacting surfaces of a sectionally built up compound prism
block in which they are thus combined, the front face through which the light,

enters the compound block and the two side and back faces through which
the light leaves it being similarly angularly disposed normally or nearly
normally to the axis of the entering or emerging cone of light rays.

The four internal reflecting surfaces of the built up or compound prism block
may be made partially reflecting by the coating or deposition all over of a thin
partially reflecting and partially trapsmitting Jayer of silver, platinum -or
other suitable metal or substince, or by the coating or deposition all over of a
fully reflecting layer of silver, platinum or other suitable metal or substance,
and the subsequent removal of narrow lines or small areas of such coating
over the whole reflecting surface, so that the light is reflected from and trans-
mitted through the surfaces in the desired proportions. .

The light may.be equally distributed among the three sensitive surfaces or
may be divided among them in desired unequal proportions to suit the light
filters and colour sensitiveness of the plates or films used, by suitably pro-
portioning and adjusting the reflecting and transmitting powers of the four
partially reflecting surfaces.

Where the surfaces are made partially reflecting by fully reflecting lines
distributed over them the two aspects of the crossing surfaces towards the
scene have their lines preferably disposed at right angles to each other and
the two back aspects have their lines similarly disposed but tewards opposite
sides of the prism block. as morve particularly defined below.

The compound prism_block is preferably a rectangular or nearly rectangular
block made up of four triangulax prisms of equal size cemented together apex
to apex, the contacting or cemented surfaces heing made partially reflecting
so as to form a square ended block or eube or an approximation to a cube, in
which one reflection transmission plane extends internally from eone edge of
the cube to the diagonally opposite edge and the other reflection transmission
plane extends from an edge parallel to the first mentioned edge to a diagonally
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Compound Croess-reflecting and Transmitting Prism-block, &c.

opposile edge. Thus the two reflection transmission planes intersect so that
the aspect of the intersection forms a saltire cross. This cube is preferably
placed so that the axis of ‘the beam or cone of light rays entering the block
passes normally through it without deflection, the axes of the cone of the two
partially reflected light heams being rveflected in opposite directions at right
angles or nearly so to the axis of the incident cone of light rayé and leaving the
two side faces of the compound block normally without deflection. .

In some cases the line of intersection of the cross reflecting surfaces may
with advaitage be made meaver to or further from the front or back surfaces-
of the compound Dblock. Also in some cases it may be desirable that the
partially reflecting surfaces should be arranged at other avgles than 48° to
the axis of the incident beam such angles being equal ov otherwise but pre-
ferably not fal removed from 45° and such a compound block may be used
provided the necessary conditions as to the angles of the faces by which the
light enters and leaves the block are observed. '

The built vp or compound prism block so arranged and constructed may
either be placed in front of three lenses, behind ome lens, between the com-
bination of a lens system, or one or more of its surfaces may be worked with a
spherical curvature so that the prism block may be utilised to form part of
the lens. system. :

In the case in which the compound prism block is used in front of three
lenses, the surfaces by which the light enters and leaves the built up block
being plain flat surfaces, the lengths of the light paths of the three light rays
in the built up block need not necessarily he equal provided that the lenses
are placed so that their optical centres are equidistant optically from the front
surface by which the light enters the built up double reflection prism. '

In the case in which the compound prism block is used behind 'a single
lens, the surfaces by.which the light enters and leaves the built up block
being plain flat surfaces, the light paths in the compound block in the three
cases (z.¢., the two partially reflected beams and the directly transmitted beam)
need not be equal as such ivequality only affects the position of the focal plane

on which the image is formed and not its size.

bination, 7.e., with part of the combination in front of the face of the prism
block by which the light enters and three similar parts (each of which virtually

c Ip the case in which the compound prism block is used between a lens com-
3’

4

completes the combination) behind the faces at which the light leaves the built
up prism block, the surfaces by which the light enters and leaves the prism
block, being plain flat surface§, are preferably arranged so that the light paths
in the prism-block are of equal length in the three cases.

In the ease in which the cube or prism block forms part of the lens com-
bination the face by which the light enters the prism block, or the three faces
by which it leaves it or all faces may have suitable spherical curvatures worked
upon them, but the three surfaces by which the light leaves should have
similarly worked surfices and the three light paths in the prism block should
be of equal length. unless for any special reason ov in any particular aim
special focal variations or adjustments ave required. :

A compound cross-reflecting and transmitting prism block substantially ns
herein described provides a firm and compact optical deviee for dividing an
image forming beam of light into three beams each of which includes.in itself
the image forming potentialitv of the original beam without the introduction
of any distortion in the resulting images. ' )

It i in certain cases desirable to bring the images for three-part heliochromy
to or on the same foeal plane and to effeect this certain additions are made to

the reflection transmission cube as deseribed above ;. these additions being, in
-essence, two vight-ancled reflecting prisms, one agaimst each of those sides

from. which a reflected beam emerges. Thus the three beams are brought into
parallelism but if it is desived that the images shall be formed at the same
plane, spedial provision may be made.
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* As'illustrating the invention I have appended two sheets of drawings in.which

conivenient - and- advautageous constructions of the sectional compound optical
prism’ are illustrated together with some examples' of recording systems-in
which the sectional compound- optical prism in each and every case forms an
integral .part of the optical recording system these being depicted. in
particular rclation to three colour photographic and cinematographic -cameras.
In Fig. 1:-1, 2, 3, and 4 depict right-angled reflecting prisms which ave
cemented or optically contacted together - apex to apex to constitute the
compound optical ‘prism, the aspect in the drawing being towards the
inoperative faces or ends of the respective reflecting prisms. A beam of light
from the scene entering towards 1 or as indicated by the arrow w, is trifurcated
at the contact surfaces 5, 7, and 6, 8 of the cube, these surfaces being shewn
i Figs.” 3 and 4 as made partially transmitting and partially- reflecting by
fully reflecting lines 9 and 10 distributed over them in interspaced relation
the lines on the faces 5 and 7 being disposed at right angles -to the lines on the
faces 6 and 8. ; . : s
" Fig. 2 1s.a side elevation of the compound optical prism depicted in Fig. 1
looking in ‘the direction of the arrow b, the dash line 11 denoting the liie- of
intersection of the -cioss reflecting and transmitting surfaces b; 7 and 6, 8
respectively. ) R -
-Such a prism bloeck may be cenveniently and advantageously: constructed as
shewn in Fig. 6 in which the reflecting prism 1 has two junction faces 12
and 13 furnisheéd with the reflected rulings, the former being lined as shewn
in Fig. 3 and the latter being lined as shewn in Fig. 4, the prism 2 has one
junction face 14 lined as shewn in Fig. 4, the junction faces 13 and 14 co-acting
to form the.partially reflecting surface 5, 7, Fig. 1; the prism 3- has ‘the
juunction faces left clear, whilé the prism 4 has the junction face 15 lined as

20

25

shewn. in Fig. 8.to co-act with the face 12 of the prism 1 to form the partially -

reflecting .surface 6, 8 (Fig. 1). The respective prisms 1, 2, 3, and 4 are
illustrated in Tig. 5 as spaced apart for a better understanding, but it will be
understood: that.these four equal sided rectangular prisms-will be cemented or
optically contacted together to form a square-ended block or cube as -shewn

in Fig:- ¥ and as bereinnbove described. : P
Certain stiuctural modes ‘as defined below are to be regarded as.-within the
scope of the présent invention: For exammnle, in constructing ‘the - prism

block or.-sssembling -the-parts, it may be desirable’to interpose a plate of plane
parallel glass: as’ denoted-"'by 16, Fig. 6. such plate being used .to secure
accuracy of positien and ease -in adjusting the prismatic parts. Thus. in
Fig. 6. two prisms 1 and 2 of the system are cemented or balsamed' to a plane
parallel glass 16 'and their position having been- fixed and the balsam or cement
having. hardened two more prisms 3 and 4 may be attached  to tlie :plane
parallel -glass: 16 1o complete the cube (o¥ approximately- a cube). =~ .
+In such an arrangement the reflection rulings of the faces 13 and 14 of the
prisms’ ). dnd 2.may be transferred to the plane parallel gluss 16 as shewn in
Fig. 6.if. desired:. ) ¢ . - . ' - - .
For avoiding reflections from the emerging surfaces of the sidée prisms 2
and 4-there may be thin extensions 2" and 4" of thé prisms.2 and 4 as shewn

in -Fig.'6. "

Figs, 7, 8_;'-9, and 10, depict arrangements of a threec colour photographic cr -

cineinatographic camera in which three caineras are disposcd at right - angles
or approximately so to each other and in which a compound optical prism ss
hereinahove described formis an integral part of the optical system. T
In- Fig. T the compound optical prism is disposed as depicted, behind- a
single lens, the lens being against that face of the prism block at which the

beam coming froim the. séene centers, the beani through this objective being:

trifuicated so as to form three images at 17. 18, and 19 respectively.
Ju Fig. 8 the compound- optical prism is disposed, in front of three lenses,

5
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{ the centres of the lenses being equidistant optically from the face through
which light enters the prism block, and as in Fig. 7 the beam through this

{ system will be trifurcated to form three images at 17, 18 and 19 respectively.

/ Fig. 9 shows a compeund prism block disposed between the compound parts

3 of a lens system, ihe front element being designated 20, and the back portion

" being triphicated, the back elements of the lens system being designated 21, 22,
and 23 respectively, and the images heing formed as before at 17, 18, 19
respectively. ' .

Fig. 10 shows the compound prism block with a front element 24 of an

1¢ objective lens against that face of the prism block at which the beam coming

from the scene enters and the completing or correcting elements, to the front

element, formed us spherically worked surfaces 25, 26, and 27 on those faces

of the prism block which are respectively on each trifurcation of the beam,
the images being formed as before at 17, 18, and 19 respectively. .

15 Fig. 11 shows the compound optical prism block with a right-angled prism
cemented or integrally formed as a lateral exteusion of the block on the line
of the emergence of each of the reflected beams, the two added prisms being
designated 28 and 29, this device being arranged, as shewn, in front of three
lenses and serving to bring the three images to or near one focal plave and if

20 desired on one and the same receiving surface. In this arvangement air
distance correction may be introduced as illustrated and in accordance with
the principles laid down or defined in a Specification of the present applicant
and others, numbered 16,811 of 1915 for the purpose of bringing equi-sized -
images ‘at one and the same plane; thus the medial .lens is set back in air in

25 relation to the side lenses and plane parallel blocks. of glass or other suitable
medium 30 and 31 are fitted between the side lenses and the common focal
plane 32 so as to cause all three images to be brought to a sharp focus on
this plane. . . S

~ Fig. 12 shows an arrangement similar to Fig. 11 except that the compound

30 optical prism with the two added right-angled reflecting prisms are employed
behind a single lens, the three images being brought by plane parallel
correctors. 33 and 34 to a sharp focus and to the same size at. oné and the same
plane, the numeral 32;designating this plane.in Figs. 11 and 12. ,. .
+‘The herein; described improvements in cempound prism blocks .may be

35 applied: to optical observing apparatus. and 'systems. , - o

i e ’wﬂ'ht,-v"""

Having now particularly described and asc¢ertdinkd’ theé nature ‘of 'y said
invention and in whaf manner the same is' to be performed, I dé&clire ‘that .

what I claim 1s—T

1 L

- 1.- An optical device of the kind.described for:.dividing a bundle_or cone of
40 light rays into three separate portions or wice wersa, comprising a compound
optical prism- having:-two flat ‘partially transmitting and partially. reflecting
surfaces oppositely angularly disposed. to:-the iaxis of the incident cone of light
rays whicﬁ surfaces cross one another on a line which passes-through and at
. right angles to the axis of the incident cone.of light rays, such partially
45 transmitting and partially reflecting surfaces being formed at opticalli con-
tacting surfaces of a sectionally built up compound prism block in which they
\,; are‘contained, the front :face through.which: the light enters the compound
}-‘ block and the two side and back faces through which the light leaves it being
+ -similarly sngularly disposed normally or nearly normally to the axis of the

‘' P0 entering or emerging cone of liiht rays. . . . e
2. A three colour photographic or kinematographic camera of the' kind
referred to provided with an optical device as claimed in Claim 1 hereof in
which the partially reflecting and partially transmitting surfaces are formed
and proportioned so as to divide the light in desired unequal proportion among
55¢ the three sensitive surfaces and to distribute equally over each such surface its

portion of light. -
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3. A compound optical prism as claimed in Claim 1 or Claim 2 hereof \

having interposed therein a plane parallel plate of glass extending over the ..
, whole of one of the cross reflecting and transmitting surfaces and having the |}
partially reflecting and partially transmitting surface formed upon one of its
surfaces or upon those surfaces of two of the prisms with which it is in 5
.optical contact. '

4. A three colour photographic or kinematographic camera provided with a
compound prism block according to Claim 1 or Claim 2 or Claim 3 hereof,
in front of three lenses and three cameras disposed at right angles or-
approximately-so to each other, the centres of the lenses being equi%istant 10
optically from the face through which light enters the prism block. -

5. A three colour photographic or kinematographic camera provided with a
compound prism Llock according to Claim 1 or Claim 2 or Claim 3 hereof,
behind one lens. o

6. A three colour photographic or kinematographic camera according to 1
Claim 5 hereof, in which the side prisms have thin extension pieces formed
with or added to them to avoid reflection from the emerging surfaces of such
side prisms onto the surface on which the directly transmitted image is
formed. )

(=}

e e T

7. A three colour photographic or kinematographic camera provided with a 20 ,
compound prism block according to Claim 1 or Claim 2 or Claim 3 hereof, '
which is disposed between the component parts of a lens® system, the back
portion of Wﬁich is triplicated. .

8. A three colour photographic or'kinematographic camera provided with a §

compound prism block according to Claim 1 or Claim 2 or Claim 3 hereof, 25
and having one or more of its surfaces spherically worked so.that the prism
block may be utilised to form part of the lens system. .

9. The compound prism block according to Claim 1:or.Claim 2 or Claim 3
hereof, having side additions of reflecting prisms whereby the axes of the
reflected beams are redirected and brought into parallelism with the axis of 30
the direet bheam. - ,

10. A three colour photographic or kinematographic camera provided with a
compound prism block and side additions according to Claim 9 hereof, which
is placed in front of three lenses and in which means are provided to produce
equal sized images exactly at one and the same plane substantially as 35
described -and shewn by IFig. 11.

11. A three colour photographic or kinematographic camera provided with a
compound prism block and side additions acecording to Claim 9 hereof, which
is placed behind one lens and in which means are provided .to produce equal
sized images exactly at one and the same plane substantially as described 40

-,

~~

-,

o

]

and shewn by Fig. 12. :

12. The herein described improvements in compound prism blocks for
optical observing or recording instruments and systems substantially as set
forth or illustrated. .

Dated this 13th day of March, 1916, . ' 45

HYDE & HEIDE,
2, Broad Street Buildings, Liverpool Street, London, E.C., "y
Patent Agents for the Applicant. : (

"’

Redhill: Printsd- for His Majesty’s Stationery Office, by Love & Malcomson, Lid.—1916



ERRATUM.
SPECIFICATION No. 13,042. A:D. 1915.

Page 6, line 23, for * reflected "’ read * reflecting.”

- 2arENT OFFICE,
May 17th, 1017,
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