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OPTICAL SYSTEMS AND HEAD MOUNTED DISPLAYS 

Cross-reference to Related Applications 

[0001] The present application claims the benefit of the United States provisional 

patent application No. 62/097,873 filed on 30 December 2014, the entire contents of 

which are incorporated herein by reference for all purposes. 

Technical Field 

[0002] Various embodiments generally relate to optical systems and head mounted 

displays. 

Background 

[0003] Head mounted display may be used by users of various sizes. As such, there 

may be a need for head mounted displays which can comfortably be used by users of 

various sizes. 

Summary of the Invention 

[0004] According to various embodiments, an optical system may be provided. The 

optical system may include: a first optical arrangement having a first optical axis; a 

second optical arrangement having a second optical axis at least substantially parallel to 

the first optical axis; and a first movement member; wherein the first movement member 

is configured to move the first optical arrangement with respect to the second optical 

arrangement in a first direction and a second direction; wherein the first direction is a 
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direction at least substantially parallel to the first optical axis; and wherein the second 

direction is a direction at least substantially perpendicular to the first optical axis. 

[0005] According to various embodiments, a head mounted display may be provided. 

The head mounted display may include an optical system (for example an optical system 

like described above). 

Brief Description of the Drawings 

[0006] In the drawings, like reference characters generally refer to the same parts 

throughout the different views. The drawings are not necessarily to scale, emphasis 

instead generally being placed upon illustrating the principles of the invention. The 

dimensions of the various features or elements may be arbitrarily expanded or reduced for 

clarity. In the following description, various embodiments of the invention are described 

with reference to the following drawings, in which: 

[0007] FIG. 1A and FIG. IB show optical systems according to various 

embodiments; 

[0008] FIG. 1C shows a head mounted display according to various embodiments. 

[0009] FIG. 2 to FIG. 11 show various views of optical arrangements according to 

various embodiments; 

[0010] FIG. 12 to FIG. 16 show various views of head mounted displays according to 

various embodiments; and 

[0011] FIG. 17 to FIG. 23 show various views of optical arrangements according to 

various embodiments. 

Detailed Description 

[0012] The following detailed description refers to the accompanying drawings that 

show, by way of illustration, specific details and embodiments in which the invention 

may be practiced. These embodiments are described in sufficient detail to enable those 

skilled in the art to practice the invention. Other embodiments may be utilized and 
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structural, and logical changes may be made without departing from the scope of the 

invention. The various embodiments are not necessarily mutually exclusive, as some 

embodiments can be combined with one or more other embodiments to form new 

embodiments. 

[0013] In the specification the term "comprising" shall be understood to have a broad 

meaning similar to the term "including" and will be understood to imply the inclusion of 

a stated integer or step or group of integers or steps but not the exclusion of any other 

integer or step or group of integers or steps. This definition also applies to variations on 

the term "comprising" such as "comprise" and "comprises". 

[0014] The reference to any prior art in this specification is not, and should not be 

taken as an acknowledgement or any form of suggestion that the referenced prior art 

forms part of the common general knowledge in Australia (or any other country). 

[0015] In order that the invention may be readily understood and put into practical 

effect, particular embodiments will now be described by way of examples and not 

limitations, and with reference to the figures. 

[0016] Various embodiments are provided for devices, and various embodiments are 

provided for methods. It will be understood that basic properties of the devices also hold 

for the methods and vice versa. Therefore, for sake of brevity, duplicate description of 

such properties may be omitted. 

[0017] It will be understood that any property described herein for a specific device 

may also hold for any device described herein. It will be understood that any property 

described herein for a specific method may also hold for any method described herein. 

Furthermore, it will be understood that for any device or method described herein, not 

necessarily all the components or steps described must be enclosed in the device or 

method, but only some (but not all) components or steps may be enclosed. 

[0018] The term "coupled" (or "connected") herein may be understood as electrically 

coupled or as mechanically coupled, for example attached or fixed or attached, or just in 

contact without any fixation, and it will be understood that both direct coupling or 

indirect coupling (in other words: coupling without direct contact) may be provided. 
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[0019] Head mounted display may be used by users of various sizes. According to 

various embodiments, head mounted displays may be provided which may comfortably 

be used by users of various sizes. 

[0020] For HMDs or personal display systems with optical modules (optical modules 

for left and right eyes), adjustment of the optical module is currently provided as a means 

to adjust the optical module either mechanically or electromechanically in order to 

account for limitations of the user's eyesight, for example by glasses or contact lens, or 

for adjustment of the spacing between the optical modules to account for spacing between 

a user's eyes for viewing of images. For example, some HMDs allow the user to adjust 

interpupillary distance, i.e. the distance between the pupils of the wearer's eyes so that it 

provides more comfort to the user's eyes. Some HMDs also allow the user to make focal 

adjustments to adjust the diopter to an appropriate level to cover users who are 

nearsighted or farsighted. HMDs that provide solutions to adjust interpupillary distance 

and to make diopter corrections are not ergonomic enough to provide comfort for the 

user's eyes. According to various embodiments, this problem is solved by providing for 

independent adjustment of the optical module in two axes of movement. 

[0021] According to various embodiments, an adjustment assembly for movement of 

individual optical modules in two axes to account for a user's eyesight limitation and 

spacing of the eyes for a Head Mounted Display (HMD) may be provided. 

[0022] FIG. 1A shows an optical system 100 according to various embodiments. The 

optical system 100 may include a first optical arrangement 102 having a first optical axis 

(for example an axis along which a user looks through the first optical arrangement with 

one of his eyes). The optical system 100 may further include a second optical 

arrangement 104 having a second optical axis (for example an axis along which a user 

looks through the first optical arrangement with another one of his eyes) at least 

substantially parallel to the first optical axis. The optical system 100 may further include 

a first movement member 106. The first movement member 106 may be configured to 

move (for example when moved by a user of the optical system 100) the first optical 

arrangement with respect to the second optical arrangement in a first direction and a 

second direction. The first direction may be a direction at least substantially parallel to 
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the first optical axis. For example, the movement of the first optical arrangement along 

the first optical axis allows the user to make focal adjustments to correct for 

nearsightedness (myopia) or farsightedness (hyperopia). To correct for nearsightedness, 

the first optical arrangement will need to be moved along the first optical axis to be closer 

or further away from the user's eyes. The second direction may be a direction at least 

substantially perpendicular to the first optical axis. For example, the movement of the 

first optical arrangement along the direction perpendicular to the first optical axis allows 

the user to make adjustments to the inter-pupillary distance between the user's eyes. The 

first optical arrangement 102, the second optical arrangement 104, and the first 

movement member 106 may be connected, for example mechanically connected, like 

illustrated by lines 108. 

[0023] In other words, an optical system may be provided in which a first optical 

arrangement and a second optical arrangement may be moved with respect to each other 

along at least two axes. According to various embodiments, the first optical arrangement 

may be moved in the two axes independent from the second optical arrangement. 

According to various embodiments, the second optical arrangement may be moved in the 

two axes independent from the first optical arrangement. A user may move the first 

optical arrangement using a first movement member (for example a first movement 

knob), which at the same time may be (or may include) a first locking member for 

locking (or arresting or clamping) the first optical arrangement in a position fixed with 

respect to a housing of the optical system. A user may move the second optical 

arrangement using a second movement member (for example a second movement knob), 

which at the same time may be (or may include) a second locking member for locking (or 

arresting or clamping) the second optical arrangement in a position fixed with respect to a 

housing of the optical system. It will be understood that by such an arrangement, the first 

optical system and the second optical system may be moved and locked independently 

from each other. Furthermore, by such an arrangement, adjusting and locking of each of 

the first optical system and the second optical system may be performed by handling only 

one member (the respective movement member, for example movement knob, which at 

the same time serves as a locking member). 
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[0024] According to various embodiments, the second direction may be a direction at 

least substantially parallel to a distance between the first optical arrangement 102 and the 

second optical arrangement 104. 

[0025] FIG. IB shows an optical system 110 according to various embodiments. The 

optical system 110 may, similar to the optical system 100 shown in FIG. 1A, include a 

first optical arrangement 102 having a first optical axis (for example an axis along which 

a user looks through the first optical arrangement with one of his eyes). The optical 

system 110 may, similar to the optical system 100 shown in FIG. 1A, further include a 

second optical arrangement 104 having a second optical axis (for example an axis along 

which a user looks through the first optical arrangement with another one of his eyes) at 

least substantially parallel to the first optical axis. The optical system 110 may, similar to 

the optical system 100 shown in FIG. 1A, further include a first movement member 106. 

The first movement member 106 may be configured to move (for example when moved 

by a user of the optical system 100) the first optical arrangement with respect to the 

second optical arrangement in a first direction and a second direction. The first direction 

may be a direction at least substantially parallel to the first optical axis. The second 

direction may be a direction at least substantially perpendicular to the first optical axis. 

The optical system 110 may further include a connection member 112, like will be 

described in more detail below. The optical system 110 may further include a second 

movement member 114, like will be described in more detail below. The optical system 

110 may further include a first locking member 116, like will be described in more detail 

below. The optical system 110 may further include a connection member 118, like will be 

described in more detail below. The optical system 110 may further include a second 

locking member 120, like will be described in more detail below. The first optical 

arrangement 102, the second optical arrangement 104, the first movement member 106, 

the connection member 112, the second movement member 114, the first locking member 

116, the connection member 118, and the second locking member 120 may be connected, 

for example mechanically connected, like illustrated by lines 122. 
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[0026] According to various embodiments, the connection member 112 may be 

configured to connect with the first optical arrangement 102 and with the second optical 

arrangement 104. 

[0027] According to various embodiments, the first movement member 106 may be 

configured to move the first optical arrangement 102 with respect to the connection 

member 104. 

[0028] According to various embodiments, the second movement member 114 may 

be configured to move the second optical arrangement 104 with respect to the first optical 

arrangement 102 in the first direction and the second direction. 

[0029] According to various embodiments, the second movement member 114 may 

be configured to move the second optical arrangement 104 with respect to the connection 

member 112. 

[0030] According to various embodiments, the first movement member 106 may 

include or may be or may be included in a first movement knob. 

[0031] According to various embodiments, the first locking member 116 may be 

configured to lock a position of the first optical arrangement 102 with respect to the 

second optical arrangement 104. According to various embodiments, the first locking 

member 116 may include or may be or may be included in the first movement member 

106. Like will be described in more details below, the first locking member 116 may be 

connected to the first optical arrangement 102 via a screw, and the screw may be screwed 

in (for example by a clockwise rotation of the first locking member 116) to lock the first 

optical arrangement 102, and may be screwed out (for example by a counter-clockwise 

rotation of the first locking member 116) to unlock the first optical arrangement 102. 

[0032] According to various embodiments, the first locking member 116 may be 

configured to lock an orientation of the first optical arrangement 102 with respect to the 

second optical arrangement 104. 

[0033] According to various embodiments, the first locking member 116 may be 

configured to lock a position of the first optical arrangement 102 with respect to the 

connection member 112. 
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[0034] According to various embodiments, the first locking member 116 may be 

configured to lock an orientation of the first optical arrangement 102 with respect to the 

connection member 112. 

[0035] According to various embodiments, the second movement member 114 may 

be configured to move the second optical arrangement 102 with respect to the first optical 

arrangement 104 in the first direction and the second direction. 

[0036] According to various embodiments, the second movement member 114 may 

include or may be or may be included in a second movement knob. 

[0037] According to various embodiments, the second locking member 120 may be 

configured to lock a position of the second optical arrangement 104 with respect to the 

first optical arrangement 102. According to various embodiments, the second locking 

member 120 may include or may be or may be included in the second movement member 

114. Like will be described in more details below, the second locking member 120 may 

be connected to the second optical arrangement 104 via a screw, and the screw may be 

screwed in (for example by a clockwise rotation of the second locking member 120) to 

lock the second optical arrangement 104, and may be screwed out (for example by a 

counter-clockwise rotation of the second locking member 120) to unlock the second 

optical arrangement 104. 

[0038] According to various embodiments, the second locking member 120 may be 

configured to lock an orientation of the second optical arrangement 104 with respect to 

the first optical arrangement 102. 

[0039] According to various embodiments, the second locking member 120 may be 

configured to lock a position of the second optical arrangement 104 with respect to the 

connection member 112. 

[0040] According to various embodiments, the second locking member 120 may be 

configured to lock an orientation of the second optical arrangement 104 with respect to 

the connection member 112. 

[0041] According to various embodiments, the first optical arrangement 102 may 

include or may be or may be included in a first lens arrangement. 

8 



WO 2016/108753 PCT/SG2015/050481 

[0042] According to various embodiments, the second optical arrangement 104 may 

include or may be or may be included in a second lens arrangement. 

[0043] According to various embodiments, the first optical arrangement 102 may 

include or may be or may be included in a first display. 

[0044] According to various embodiments, the second optical arrangement 104 may 

include or may be or may be included in a second display. 

[0045] FIG. 1C shows a head mounted display 124 according to various 

embodiments. The head mounted display 124 may include an optical system (for example 

the optical system 100 described above with reference to FIG. 1A or the optical system 

110 described above with reference to FIG. IB). The head mounted display 124 may 

further include a housing 126, like will be described in more detail below. The head 

mounted display 124 may further include a first locking member (for example the first 

locking member 116 described above with reference to FIG. IB). The head mounted 

display 124 may further include a second locking member (for example the second 

locking member 120 described above with reference to FIG. IB). The optical system 100 

(or 110), the housing 126, the first locking member 116, and the second locking member 

120 may be connected, for example mechanically connected, like illustrated by lines 128. 

[0046] According to various embodiments, the housing 126 may include or may be or 

may be included in a connection member configured to connect with the first optical 

arrangement and with the second optical arrangement (for example the connection 

member 112 like described above with reference to FIG. IB). 

[0047] According to various embodiments, the first locking member 116 may be 

configured to lock at least one of a position of the first optical arrangement 102 with 

respect to the housing 126 or an orientation of the first optical arrangement 102 with 

respect to the housing 126. 

[0048] According to various embodiments, the first locking member 116 may be 

configured to engage with the housing 126 via a hole in the housing 126. 

[0049] According to various embodiments, the first locking member 116 may include 

an upper portion and a lower portion. The upper portion of the first locking member 116 

may have a diameter larger than a diameter of the hole. The lower portion of the first 
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locking member 116 may have a diameter larger than a diameter of the hole. The upper 

portion of the first locking member 116 and the lower portion of the first locking member 

116 may be connected via a screw. 

[0050] According to various embodiments, the second locking member 120 may be 

configured to lock at least one of a position of the second optical arrangement 104 with 

respect to the housing 126 or an orientation of the second optical arrangement 104 with 

respect to the housing 126. 

[0051] According to various embodiments, the second locking member 120 may be 

configured to engage with the housing 126 via a hole in the housing 126. 

[0052] According to various embodiments, the second locking member 120 may 

include an upper portion and a lower portion. The upper portion of the second locking 

member 120 may have a diameter larger than a diameter of the hole. The lower portion of 

the second locking member 120 may have a diameter larger than a diameter of the hole. 

The upper portion of the second locking member 120 and the lower portion of the second 

locking member 120 may be connected via a screw. 

[0053] FIG. 2 shows an exploded view 200 of an optical system (for example 

including an adjustment assembly) according to various embodiments. The optical system 

200 may include a near eye lens system 246 (for example including lenses 204, 206, 224, 

and 226). First screws 216 may be provided to attach a first flat plate 214 to a first angle 

plate 212. First pins 210 may provide for the first angle plate 212 connecting to a first 

lens holder 202. A first movement knob 208 may be connected to the first lens holder 

202. The components 202 to 216 may provide a portion of the angular system for the 

right eye of a user. Second screws 236 may be provided to attach a second flat plate 234 

to a second angle plate 232. Second pins 230 may provide for the second angle plate 232 

connecting to a second lens holder 222. A second movement knob 228 may be connected 

to the second lens holder 222. The components 222 to 236 may provide a portion of the 

angular system for the left eye of a user. Like indicated in 242, the interpupillary distance 

may be changed (for example from 56.5 mm to 70.5 mm). Like indicated in 244, a 

diopters adjustment may be provided (for example in a range of +/- 4). Like indicated in 
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248, the movement knobs 208 and 228 may be provided with a locking member (in other 

words: a locking mechanism). 

[0054] By the arrangement like shown in FIG. 2, the first optical arrangement (for 

example including the first lens holder 202) may be moved and locked independent from 

the second optical arrangement (for example including the second lens holder 222), and 

vice versa. According to various embodiments, a rail bar (not shown in FIG. 2) may be 

provided connecting the first flat plate 214 and the second flat plate 234, which may 

allow a relative lateral movement between the first optical arrangement and the second 

optical arrangement, and may thus provide for an adjustment of the interpupillary 

distance, like indicated by 242. It will be understood that the lateral direction is a 

direction which is at least substantially perpendicular to the optical axes of the first 

optical arrangement and the second optical arrangement. 

[0055] The first pins 210 may allow the first optical arrangement to move in a 

direction at least substantially parallel to the optical axis of the first optical arrangement, 

and may thus provide for an adjustment of the first optical arrangement to the diopters 

(for example of the right eye) of the user, like indicated by 244. The second pins 230 may 

allow the second optical arrangement to move in a direction at least substantially parallel 

to the optical axis of the second optical arrangement, and may thus provide for an 

adjustment of the second optical arrangement to the diopters (for example of the left eye) 

of the user, like indicated by 244. The optical axis of the first optical arrangement may be 

at least substantially parallel to the optical axis of the second optical arrangement. 

[0056] The first movement knob 208 and the second movement knob 228 may be 

operated independent from each other, and thus the first optical arrangement and the 

second optical arrangement may be moved (and thus adjusted) in the two axes 

independent from each other. The respective movement knobs provide for a movement 

and adjustment in both axes. It will be understand that the first movement knob 208 

shown in FIG. 2 may correspond to both the first movement member 106 and the first 

locking member 116 of FIG. IB. It will be understand that the second movement knob 

228 shown in FIG. 2 may correspond to both the second movement member 114 and the 

second locking member 120 of FIG. IB. As such, movement (and thus adjustment) and 
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locking may be provided by the same member of the system (i.e. by the respective 

movement knob). 

[0057] The first movement knob 208 may include a first locking screw 218, which 

may be screwed into a corresponding first receiving portion (for example a first thread) in 

the first optical system, for example in the first lens holder 202. The optical system 

shown in FIG. 2 may include a housing (not shown in FIG. 2), so that when the first 

movement knob 208 is screwed in, for example by a clockwise rotation of the first 

movement knob 208 and the first locking screw 218, the first movement knob 208 and 

the first lens holder 202 clamp a portion of the housing in-between the first movement 

knob 208 and the first lens holder 202, and thus the first lens holder 202 (and thus the 

first optical arrangement) is locked with respect to the housing. 

[0058] The second movement knob 228 may include a second locking screw 238, 

which may be screwed into a corresponding second receiving portion (for example a 

second thread) in the second optical system, for example in the second lens holder 222. 

When the second movement knob 228 is screwed in, for example by a clockwise rotation 

of the second movement knob 228 and the second locking screw 238, the second 

movement knob 228 and the second lens holder 222 clamp a portion of the housing in-

between the second movement knob 228 and the second lens holder 222, and thus the 

second lens holder 222 (and thus the second optical arrangement) is locked with respect 

to the housing. 

[0059] FIG. 3 shows a side view 300 of the right side of an optical system (for 

example including an adjustment assembly) according to various embodiments. Various 

portions of the optical system shown in FIG. 3 may be similar or identical to portions of 

the optical system shown in FIG. 2, so that the same reference signs may be used and 

duplicate description may be omitted. 

[0060] FIG. 4 shows a rear view 400 of an optical system (for example including an 

adjustment assembly), for example a view that a person who is about to hear a head 

mounted display including the optical system would see, according to various 

embodiments. Various portions of the optical system shown in FIG. 4 may be similar or 
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identical to portions of the optical system shown in FIG. 2, so that the same reference 

signs may be used and duplicate description may be omitted. 

[0061] FIG. 5 shows a side view 500 of the left side of an optical system (for example 

including an adjustment assembly) according to various embodiments. Various portions 

of the optical system shown in FIG. 5 may be similar or identical to portions of the 

optical system shown in FIG. 2, so that the same reference signs may be used and 

duplicate description may be omitted. 

[0062] FIG. 6 shows a front view 600 of an optical system (for example including an 

adjustment assembly) according to various embodiments. Various portions of the optical 

system shown in FIG. 6 may be similar or identical to portions of the optical system 

shown in FIG. 2, so that the same reference signs may be used and duplicate description 

may be omitted. 

[0063] FIG. 7 shows a top view 700 of an optical system (for example including an 

adjustment assembly) according to various embodiments. Various portions of the optical 

system shown in FIG. 7 may be similar or identical to portions of the optical system 

shown in FIG. 2, so that the same reference signs may be used and duplicate description 

may be omitted. 

[0064] FIG. 8 shows a bottom view 800 of an optical system (for example including 

an adjustment assembly) according to various embodiments. Various portions of the 

optical system shown in FIG. 8 may be similar or identical to portions of the optical 

system shown in FIG. 2, so that the same reference signs may be used and duplicate 

description may be omitted. 

[0065] FIG. 9 shows a right front side view 900 of an optical system (for example 

including an adjustment assembly) according to various embodiments. Various portions 

of the optical system shown in FIG. 9 may be similar or identical to portions of the 

optical system shown in FIG. 2, so that the same reference signs may be used and 

duplicate description may be omitted. 

[0066] FIG. 10 shows a lower rear view 1000 of an optical system (for example 

including an adjustment assembly) according to various embodiments. Various portions 

of the optical system shown in FIG. 10 may be similar or identical to portions of the 
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optical system shown in FIG. 2, so that the same reference signs may be used and 

duplicate description may be omitted. 

[0067] FIG. 11 shows an exploded view 1100 of the right side of an optical system 

(for example including an adjustment assembly) according to various embodiments. 

Various portions of the optical system shown in FIG. 11 may be similar or identical to 

portions of the optical system shown in FIG. 2, so that the same reference signs may be 

used and duplicate description may be omitted. 

[0068] FIG. 12 shows an illustration 1200 of various views of a head mounted 

display according to various embodiments. A front view 1202, a bottom view 1204, a top 

view 1206, a right side view 1208, a left side view 1210, a rear view 1212, a rear 

perspective view 1214, and a front perspective view 1216 of the head mounted display 

are shown. Various portions of the optical system shown in FIG. 12 may be similar or 

identical to portions of the optical system shown in FIG. 2, so that the same reference 

signs may be used and duplicate description may be omitted. 

[0069] FIG. 13 shows an illustration 1300 of a perspective rear view of a head 

mounted display including an optical system according to various embodiments. Various 

portions of the optical system shown in FIG. 13 may be similar or identical to portions of 

the optical system shown in FIG. 2, so that the same reference signs may be used and 

duplicate description may be omitted. 

[0070] FIG. 14 shows an illustration 1400 of a rear view of a head mounted display 

including an optical system according to various embodiments. Various portions of the 

optical system shown in FIG. 14 may be similar or identical to portions of the optical 

system shown in FIG. 2, so that the same reference signs may be used and duplicate 

description may be omitted. 

[0071] FIG. 15 shows an illustration 1500 of an exploded view of a head mounted 

display including an optical system according to various embodiments. Various portions 

of the optical system shown in FIG. 15 may be similar or identical to portions of the 

optical system shown in FIG. 2, so that the same reference signs may be used and 

duplicate description may be omitted. Furthermore, the rail bar 1502 is shown in FIG. 15. 
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[0072] FIG. 16 shows an illustration 1600 of a front view of a head mounted display 

including an optical system according to various embodiments. Various portions of the 

optical system shown in FIG. 16 may be similar or identical to portions of the optical 

system shown in FIG. 2, so that the same reference signs may be used and duplicate 

description may be omitted. 

[0073] FIG. 17 shows an illustration 1700 of a front view of an optical system 

according to various embodiments. Various portions of the optical system shown in FIG. 

17 may be similar or identical to portions of the optical system shown in FIG. 2 or FIG. 

15, so that the same reference signs may be used and duplicate description may be 

omitted. 

[0074] FIG. 18 shows an illustration 1800 of an exploded view of a portion of an 

optical system according to various embodiments. Various portions of the optical system 

shown in FIG. 18 may be similar or identical to portions of the optical system shown in 

FIG. 2 or FIG. 15, so that the same reference signs may be used and duplicate description 

may be omitted. A thread 1802 for receiving the second locking screw 238 may be 

provided. A plate 1804 with a through hole may be provided between the second lens 

holder 222 and the second movement knob 228, and this plate 1804 may be connected 

with the housing of the head mounted display in which the optical system may be 

provided, for example at a location fixed with respect to the housing. The plate 1804 may 

be clamped between the second movement know 228 and the second lens holder 222, and 

thus may provide that the second optical system including the second lens holder 222 

may be fixed or locked, once the second locking screw 238 is screwed into the thread 

1802. 

[0075] According to various embodiments, instead of pins like described in FIG. 2 

for an adjustment of diopters (i.e. for a movement of the optical systems (for example the 

lens holders) in a direction at least substantially parallel to the optical axes of the optical 

systems, a rail system may be provided. For example, the second lens holder 222 may 

include a first rail portion 1810, which may engage with a second rail portion 1812, and 

may thus provide for a movement of the second lens holder 222 in a direction at least 
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substantially parallel to the second optical axis. A stopper plate 1808 may be provided 

and may be attached to the second rail system 1812 using a screw 1806. 

[0076] FIG. 19 shows an illustration 1900 of an exploded view of a portion of an 

optical system according to various embodiments. Various portions of the optical system 

shown in FIG. 19 may be similar or identical to portions of the optical system shown in 

FIG. 2, FIG. 15 or FIG. 18, so that the same reference signs may be used and duplicate 

description may be omitted. 

[0077] FIG. 20 shows an illustration 2000 of a perspective rear view of a portion of 

an optical system according to various embodiments. Various portions of the optical 

system shown in FIG. 20 may be similar or identical to portions of the optical system 

shown in FIG. 2, FIG. 15 or FIG. 18, so that the same reference signs may be used and 

duplicate description may be omitted. 

[0078] FIG. 21 shows an illustration 2100 of a perspective front view of a portion of 

an optical system according to various embodiments. Various portions of the optical 

system shown in FIG. 21 may be similar or identical to portions of the optical system 

shown in FIG. 2, FIG. 15 or FIG. 18, so that the same reference signs may be used and 

duplicate description may be omitted. 

[0079] FIG. 22 shows an illustration 2200 of a perspective rear view of a portion of 

an optical system according to various embodiments. Various portions of the optical 

system shown in FIG. 22 may be similar or identical to portions of the optical system 

shown in FIG. 2, FIG. 15 or FIG. 18, so that the same reference signs may be used and 

duplicate description may be omitted. 

[0080] FIG. 23 shows an illustration 2300 of a perspective side view of a portion of 

an optical system according to various embodiments. Various portions of the optical 

system shown in FIG. 23 may be similar or identical to portions of the optical system 

shown in FIG. 2, FIG. 15 or FIG. 18, so that the same reference signs may be used and 

duplicate description may be omitted. 

[0081] It will be understood that, although only a portion (for example only the 

second optical arrangement) is shown and described in some of the drawings, the other 
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portion (for example the first optical arrangement) may have corresponding similar or 

same features or parts. 

[0082] According to various embodiments, a HMD adjustable lens system may be 

provided. 

[0083] According to various embodiments, a device may be provided for independent 

adjustment of optical modules (for example both left and right modules) mechanically to 

account for spacing between user's eyes and limitations of user's eyesight (such as 

myopia), for example in a head mounted display. 

[0084] According to various embodiments, an adjustment assembly may be provided 

which allows for displacement of the optical module in two axes, including a movement 

knob for displacing the optical module longitudinally and laterally of the optical module. 

The optical module may be operably connected to the adjustment assembly which may be 

connected to the frame of the HMD. A knob may be located at the bottom of the optical 

module so that a user may access it and maneuver the knob for adjustment. A locking 

mechanism on the knob may be provided to lock the optical module in place. 

[0085] According to various embodiments, an independent adjustment of the optical 

module may be provided to account for eyesight limitation and spacing of eyes of user. A 

knob for adjustment may be ergonomically located. 

[0086] According to various embodiments, a visual method of providing set up of the 

IPD (interpupillary distance) and dioptries (or diopters) may be provided for the user for 

easy adjustment. 

[0087] The following examples pertain to further embodiments. 

[0088] Example 1 is an optical system comprising: a first optical arrangement 

comprising a first optical axis; a second optical arrangement comprising a second optical 

axis at least substantially parallel to the first optical axis; and a first movement member; 

wherein the first movement member is configured to move the first optical arrangement 

with respect to the second optical arrangement in a first direction and a second direction; 

wherein the first direction is a direction at least substantially parallel to the first optical 

axis; and wherein the second direction is a direction at least substantially perpendicular to 

the first optical axis. 
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[0089] In example 2, the subject-matter of example 1 can optionally include that the 

second direction is a direction at least substantially parallel to a distance between the first 

optical arrangement and the second optical arrangement. 

[0090] In example 3, the subject-matter of any one of examples 1 to 2 can optionally 

include a connection member configured to connect with the first optical arrangement 

and with the second optical arrangement. 

[0091] In example 4, the subject-matter of example 3 can optionally include that the 

first movement member is configured to move the first optical arrangement with respect 

to the connection member. 

[0092] In example 5, the subject-matter of any one of examples 3 to 4 can optionally 

include a second movement member configured to move the second optical arrangement 

with respect to the first optical arrangement in the first direction and the second direction; 

wherein the second movement member is configured to move the second optical 

arrangement with respect to the connection member. 

[0093] In example 6, the subject-matter of any one of examples 1 to 5 can optionally 

include that the first movement member comprises a first movement knob. 

[0094] In example 7, the subject-matter of any one of examples 1 to 6 can optionally 

include a first locking member configured to lock a position of the first optical 

arrangement with respect to the second optical arrangement. 

[0095] In example 8, the subject-matter of example 7 can optionally include that the 

first locking member is configured to lock an orientation of the first optical arrangement 

with respect to the second optical arrangement. 

[0096] In example 9, the subject-matter of any one of examples 7 to 8 can optionally 

include a connection member configured to connect with the first optical arrangement 

and with the second optical arrangement; wherein the first locking member is configured 

to lock a position of the first optical arrangement with respect to the connection member. 

[0097] In example 10, the subject-matter of example 9 can optionally include that the 

first locking member is configured to lock an orientation of the first optical arrangement 

with respect to the connection member. 
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[0098] In example 11, the subject-matter of any one of examples 1 to 10 can 

optionally include a second movement member configured to move the second optical 

arrangement with respect to the first optical arrangement in the first direction and the 

second direction. 

[0099] In example 12, the subject-matter of example 11 can optionally include that 

the second movement member comprises a second movement knob. 

[00100] In example 13, the subject-matter of any one of examples 1 to 12 can 

optionally include a second locking member configured to lock a position of the second 

optical arrangement with respect to the first optical arrangement. 

[00101] In example 14, the subject-matter of example 13 can optionally include that 

the second locking member is configured to lock an orientation of the second optical 

arrangement with respect to the first optical arrangement. 

[00102] In example 15, the subject-matter of example 14 can optionally include a 

connection member configured to connect with the first optical arrangement and with the 

second optical arrangement; wherein the second locking member is configured to lock a 

position of the second optical arrangement with respect to the connection member. 

[00103] In example 16, the subject-matter of example 15 can optionally include that 

the second locking member is configured to lock an orientation of the second optical 

arrangement with respect to the connection member. 

[00104] In example 17, the subject-matter of any one of examples 1 to 16 can 

optionally include that the first optical arrangement comprises a first lens arrangement. 

[00105] In example 18, the subject-matter of any one of examples 1 to 17 can 

optionally include that the second optical arrangement comprises a second lens 

arrangement. 

[00106] In example 19, the subject-matter of any one of examples 1 to 18 can 

optionally include that the first optical arrangement comprises a first display. 

[00107] In example 20, the subject-matter of any one of examples 1 to 19 can 

optionally include that the second optical arrangement comprises a second display. 

[00108] Example 21 is a head mounted display comprising: the optical system of any 

one of examples 1 to 20. 
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[00109] In example 22, the subject-matter of example 21 can optionally include a 

housing. 

[00110] In example 23, the subject-matter of example 22 can optionally include that 

the housing comprises a connection member configured to connect with the first optical 

arrangement and with the second optical arrangement. 

[00111] In example 24, the subject-matter of any one of examples 22 to 23 can 

optionally include a first locking member configured to lock at least one of a position of 

the first optical arrangement with respect to the housing or an orientation of the first 

optical arrangement with respect to the housing. 

[00112] In example 25, the subject-matter of example 24 can optionally include that 

the first locking member is configured to engage with the housing via a hole in the 

housing. 

[00113] In example 26, the subject-matter of example 25 can optionally include that 

the first locking member comprises an upper portion and a lower portion, wherein the 

upper portion of the first locking member has a diameter larger than a diameter of the 

hole; wherein the lower portion of the first locking member has a diameter larger than a 

diameter of the hole; and wherein the upper portion of the first locking member and the 

lower portion of the first locking member are connected via a screw. 

[00114] In example 27, the subject-matter of any one of examples 22 to 26 can 

optionally include a second locking member configured to lock at least one of a position 

of the second optical arrangement with respect to the housing or an orientation of the 

second optical arrangement with respect to the housing. 

[00115] In example 28, the subject-matter of any one of examples 24 to 26 can 

optionally include that the second locking member is configured to engage with the 

housing via a hole in the housing. 

[00116] In example 29, the subject-matter of example 28 can optionally include that 

the second locking member comprises an upper portion and a lower portion, wherein the 

upper portion of the second locking member has a diameter larger than a diameter of the 

hole; wherein the lower portion of the second locking member has a diameter larger than 
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a diameter of the hole; and wherein the upper portion of the second locking member and 

the lower portion of the second locking member are connected via a screw. 

[00117] While the invention has been particularly shown and described with reference 

to specific embodiments, it should be understood by those skilled in the art that various 

changes in form and detail may be made therein without departing from the spirit and 

scope of the invention as defined by the appended claims. The scope of the invention is 

thus indicated by the appended claims and all changes which come within the meaning 

and range of equivalency of the claims are therefore intended to be embraced. 
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