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Fig. 1. Three kinds of structure on the traditional type dot sight
with the non-fixed 2-point line-of-sight. ((a) shows the
central blocking-view caused by the dot reticle generator
disposed on the optical axis, (b) shows the dot reticle
generator relocated to barrel border in order to eliminate
the central blocking-view, (c) shows that the (a) structure
can be shorter in length of the barrel than the (b)
structure, if they have the same amount of parallax).

WA Wb e B
o Tol G717 SAs) WAL
EO) WAL )
EED

=
=

AR A WEE T340
WAl RiALE] o] TEALOE P07 Jsl= HF2T7}
o]F= 7 A29] 129] Ztolth)E 7]&01A] HjX|F] ook
sit}. o)A HW, ZEAO|E F=of tial] 7]&ofxl wk
APE 2] vl X (Fig. 1(b)E 213l ZEALIE F3ol| t3) 7]
20|AA] & WAPE Y] vl A (Fig. 1(a)Rth 2 FreHdadl
“}(finite ray aberration)”} st} T2} A=3] o
g ZE 9| A xK(parallax)dll GaFS T4 Hrh. ZEAR
Ao} WA Alole] ARlE #Al EE AR St
gl H1F] B wf, Fig. 19] (a)7} (b)Eth Az} Aol
BR A7) W, Fig. 19 (a)7} (b)2} I FF9) A
2 S frAgE MY Wellxe ZEAIE R
HAEE Atele] ARl E Fig. 19] @7} (o) 2ol tf &
g 4 9o, o]Z s ZEAL|E Fx]9] &A¥sr) 7}

st ©th & WAPEY] fraTo] S we sYd
A& RS FAI5] fEiAE 78RR 2 WAL
7o) ¥l A (Fig. 1(c)9} Z-&)e 712013 wALZ 9] HjX]

=
(Fig. 1(b)2} 2-2) Bt 352015 ¥ &A & = JA H<=

- =
o

Vol. 18, No. 4, December 2013

A

GRS

olggt ZAIKS AT 7 e FHeE v Y=

2]Z (prism beam splitter)* S A|QF3}aLA} S}

i1
AT
o

[E

rr
0%
e o

Mo 2

z
~

_,d
N oo

=
AC)

frody o Ho

1 Moy
—E
i

ol
-
rr

0B o e

|

i

-

O

—_

[t

O
e o
ol

—_—

(m
it

=

=
L o
o &

o of
%

ol (L
oft
=2
2> o
ok

£

=

ot
(2 o
= —{oll

W 2 rr

=< AU

o F

>

ﬁd
tlo 1o

1o oy
Mo

O &
o
2

1
o

JE

>
il

o
QL
=2
I
4

bl

*—l‘l
m
>
==
mE
o

-z
fru
-z
o
;

2

5
i
>,
N
=
T
o,

%,
[o

M
ol

o
r o

d [‘% ook
Rl
i
fr
k
|m
i
o

ofr
>

)
>

deow Ao
é?ﬂ
2
b

)
mlO wr_it‘_,

2
=
i o
o

>
it

2

.1533
12 o
"

OrJ

]

&
K
ol

4

TEA

s —

AC)

HN
A

frorr

FolE
Sigma2000, CodeV 338t AA =21
71

©
X
ax Mo

Al

> o l‘:l

ofr
o

i

555 =
Fig. o] Zo]7} 30 mm<) A Fej o
g3z o] doublet FENS] WAFEO] e EE
o|E ZEAI9] 3D B4 F3HE HAFa §lal, Fig. 32
BA F24L HoFa uh REAF SR U
635 nm¥}2e] LEDZU o E w0zl 98 Fe o

152

o

[\S)
rr
5 [
g

e

|

AC)

N

=

H

O

.

Fig. 2. 3D ray tracing on new dot sight with prism beam
splitter.
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Fig. 3.2D ray tracing on new dot sight with prism beam
splitter.
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RAY ABERRATIONS ( ARC MINUTES )

Fig. 4. Diagram of finite ray aberration of new dot sight with
prism beam splitter.

£ EBEEES FAE 1 Fig. 19 (a), (0%} &S Aok= 7}
ge EA-] YelA] gt} 33 FAbde] I’ S
635 nm 3 2] Wo] 70% T3}l 30% WA=
T8-S 3133, doublet REAME S} 1T} 3L 7FA] o]l
A FEka} S 2HS 635 nm 3 th o] Wol 50%
HRARIEE 3to] #EAt BERES sl AUs A1
o] Ao} o F YR =S AF3] 93k 5 AU
Fig. 4= AR A2 FH o ZEAC|E F5}A <
F3g FAEE BolFa Q). o] f3h3 Al 9
Ptz o Z A X(parallax)oll SNF==H], F3Hl S5A
O F REE FAES] HYPx] as FHs &
Al Fig. 4olA] B 94% T4 02 JAke= BHE9 A
e +0.748 AEE Hola, 7 30 mm 100% 7730
M & 2158 AR AAE BRAFa ot wEbA] &
FEEO] AW 300 m UE W 94% TFHOE HXHS &
s 300><tan(w)zi0.065 mZ AAE o] 1A i
Z A= o) ¥ 0.65 +0.015 m o|W7}F Haz, 100%
TR ERHS #ESHAH 300><tan(%)zi0.188 m

Vol. 18, No. 4, December 2013

Table 1. Design data of new dot sight with prism beam splitter

EFL = -24.1554
WAVELENGTHS [nm] 635.00 637.00 633.00
# SURF | RADIUS SEPN INDEX1 | CLR RAD
1 DS Plane 0.000 1.000000 15.000
2 DS Plane 30.000 1.514519 14.963
3 DS -157.320 0.670 1.000000 15.000
4 DMS —63.962 3.000 1.514519 15.000
5 DS -157.320 -3.000 1.514519 15.000
6 DS Plane -0.670 1.000000 15.000
7 DS Plane 0.000 1.000000 15.000
8 DS Plane -30.000 1.514519 15.000
9 SD Plane -1.700 1.000000 47.861
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Table 2. Surface data of the doublet reflector of Fig. 2 and 3

# of surface Radius of surface(mm) Thickness(mm)
1 —-157.320 3.00
2 —63.962 1.00

3 —-158.678
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Fig. 5. Doublet reflector and prism beam splitter manufactured by data of Table 1 and 2. ((a) shows the perspective view of the
combined optical system of the doublet reflector and the prism beam splitter, (b) shows the prism beam splitter of which
edge surfaces are polished to plane, (c) shows the doublet reflector with the reflecting middle surface).

prism beam splitter

Fig. 6. 3D drawing of new dot sight with prism beam splitter.
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Table 3. Design data of optical reflector on traditional type dot
sight of reference [2]

EFL = —-75.001 tilting angle —5.2868

WAVELENGTHS [nm] 635.00 637.00 633.00
# SURF | RADIUS SEPN INDEX1 | CLR RAD
1 DS —-55.774 0.000 1.000000 13.500
2 DAM | -96.952 2.000 1.514519 13.500
3 DS —-55.774 -2.000 1.514519 13.045
4 DS Plane —72.000 1.000000 1.133
5 DS Plane -0.633 1.000000 0.128

Table 4. Surface data of the doublet reflector of traditional
type dot sight of reference [2]

# of surface Radius of surface(mm) Thickness(mm)
1 -55.775 2.00
2 -96.953 2.50
3 -57.304
Dot reticle generator Reflector

Fig. 7. Ray tracing configuration of reflector of Table 3.
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Fig. 8. Diagram of finite ray aberration of traditional type dot
sight of reference [2].

Prism beam splitter
dot sight
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Fig. 9. Comparison photos of the length of the traditional dot
sight and the prism beam splitter dot sight.
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Purpose: This study relates to the development of dot-sight device, whose length is reduced, with a prism beam
splitter. Methods: We developed a new dot-sight device whose length was reduced by eliminating the optical axis
tilt of the doublet reflector to reduce the occurrence of the parallax and by redesigning the doublet reflector to use
a prism beam splitter. Results: We could develop the new type dot-sight device having a prism beam splitter and
the dot reticle generator and the doublet reflector, of which optical axises showed a T-letter type with the optical
axis of the observer’s eye. Conclusions: In this study, we designed and developed a new type dot sight
employing a prism beam splitter that could be able to further enhance the accuracy of the fire in comparison with
the traditional dot sight, thereby reducing the overall optical length of system. The new designed dot sight was
able to be reduced 2.2 times on the overall optical length, and could be improved more than three times on the
accuracy of shooting in the horizontal direction, than the traditional dot sight.

Key words: Prism beam splitter, Dot sight, Parallax, Doublet reflector.
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